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A positive fact about

Du Mont Positive Quality . . .

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

greater profits.

Ask your distributor about
Du Mont Positive Quality Picture

Tubes and Electronic Tubes,

# Send name and address for
your free copy of the Du Mont
Replacement Tube Chart.

*Based on actual
engineering figures.

Television Tube D

Allen B. Du Mont Laboratories, Inc., Clifton, N. J.

. _ www americanradiohistorv.com
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Learnto Service TV Sets-

any make or model-Quickly

d Jobs for |
nd Skill

-;‘“There are Plenty of Goo‘I
Men with Know-how )

17" Picture Tube, Components
and Tubes for TV Receiver,
5" Scope, Signal Generator,
HF Probe—all included.

NRI Professional Television
Training Helped These Men

“I cannot praise NRI's TV
Course highly enough. I
have my own spare-time shop
and all the TV work I can
handle.” GERALD G. STE-
THEM, Belpre, Ohio.

“It takes the kind of expe-
rience you offer to really
learn Professional TV Serv- |
icing. You learn more and
remember more.” E. RAVIT- |~ §
SKY, Northumberland, Pa. 258

COUPON BRINGS |

How TO
ReacH THE

TOP
N TV
SERWCING

sional TV Course offers.
judge for yourself how this

top TV Servicemen . .
UHF, VHF and COLOR TV . . .

NOVEMBER, 1957

MPORTANT &
BOOK FREE:

If you want to go places in TV servicing,
act quickly to find out what NRI's Profes-
Get this book and
course will
further your ambition. Many of tomorrow’s
. men who can service

graduates of NRI. Mail the ecupon.

NRI ALL PRACTICE Method
trains you at home to become
aProfessional TV Serviceman

You learn the time saving techniques,
methods used by top TV Servicemen

This is 100% learn-by-doing, practical training. NRI supplies all
necessary equipment, all tubes, including a 17-ineh picture tube:
and comprehensive manuals covering a thoroughly planned program
of.practlce, You learn how experts diagnose TV receiver defects
quickly—audio and video—and how to fix them accurately.

You get actual experience aligning TV receivers, isolating com-
plaints from scope patterns, eliminating interference, using ger-
manium erystals to rectify the TV picture signal, adjusting the ion

tre d hundreds of oth -
ul':li)lieari)rofl']er;s;gn:tloteoctllrffqzii, YOU Get COI.OR TV Boo‘(s
Early — Learn - by-Doing

The day you enroll, NRI sends you
special Color-TV textbooks to speed
your knowledge of this fast growing
phase. Many full color pictures, dia-
grams. To cash in on Color TV ybu
need the kind of training NRI sup-
plies. We supply all components to
build Oscilloscope, Probe, Signal Gen-
erator, TV Set, show vou how to can-
duct experiments, practice TV repairs.

OLDEST, LARGEST Radic-
TV Home Study Training

This is professional training, not for he-
ginners. If vou have some knowledge of
Radio-TV or have had some Radio Shop
experience this course
is for YOU. Conveni-
ent monthly terms.
Mail Coupon for Cat-
alog FREE. National
- Radio Institute. Dept.
e il)MF‘T,Washington 16,
3 D.C.

1
[ 1 NATIONAL RADIO INSTITUTE 1
3‘ i Dept. 7ZMFT, Washington 16, D.C. I

L ]
- | Please send my FREE copy of “How to Reach the Topin |
ANT i TV Servicing.” I understand no salesman will call. I
I
NAME ..o ccinieiseas e sasr s s sasestins Age....... ]
I 1
B AAIESS. oo sanassssass s sesssss st s ]
| ]
I City........ ..Zone.. ... State................ i
will be i ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL I

3
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| Radio-Electronics |

A e, s

Formerly RADIO-CRAFT ® incorporating SHORT WAVE CRAFT ® TELEVISION NEWS o RADIO & TELEVISION®

EDITORIAL

31  Tactile Electronics—Iugo Gernsback ON THE COVER

I (Story on page 32)
ELECTRO N ' CS | The unusual-looking device

is a Spacistor, a new type of

1#32 Two New Approuc'hcs to Ampliﬁcuti()h—EriC Leslie sEigendution wxpectes o
35 More About Transistor Types—Paul Penfield, Jr. operate at frequencies higher

than 1,000 mec. The package
of pins at the left gives an
idea of the unit's size.

37  Transistor Circuit Breakers—A. H. Taylor
38  Multiple Sun Battery—Rufus P. Turner

Color original by Raytheon
Manufacturing Company.

AUDIO—HIGH FIDELITY

¥1#39 High Fidelity at Low Cost With Twin-Coupled Amplifier—
Norman H. Crowhurst
44 Loudspeakers of the Future—Gerald Shirley
47 Tube Data and Amplifier Design—Herbert Ravenswood
49 True or False Quiz for Audiophiles—Herman Burstein
30  Deluxe Remote Baby Sitter—Edwin N. Kaufman
122 New Records—Mlonitor

TELEVISION
1752 Low-Noise TV Booster—]. R. Lange, K9ARA

35 TV Dx—Robert B. Cooper, Jr.

Hugo Gernsback

56 TV Service Clinic—Conducted bv Robert G. Middleton T Editor and Publlsher
38 Tips from a TV Dx’er’s Notebook—Robert B. Cooper, ]Jr. M. Harvey Gernstg’m”al ST
60 A Tale from Cuba—L. F. Fenton Fred Shunaman

61  Practical Color TV Installation, Part III-Robert G. Middleton oeeero e Managing Editor
79 Hot Coil-G. N. Carter s DU
82  Positive Grid—Robert A. Hillskemper Dt ko

RADIO

Larry Steckler
= ....Asslstant Editor

1. Queen
cevmeennnennen EAItOrial Associate

. 5 ; . Middlet
84 7-Transistor Pocket Radio—Howard Granoff RODer.t...(.;...M!geI:vlg{:)n Consultant
98 Transistor and Hybrid Auto Radios, Part I-Jack Darr Elizabeth Stalcup
103 Servicing Transistor Radios—James A. McRoberts o i ok -
) Cathy Coccozza

TEST

INSTRUMENTS

.......... Advertising Production

Wm. Lyon McLaughlin
....Tech. lllustration Director

110 Time-Base Marker Generator—James G. Arnold Sol Eh"'Ch ___________________ ATt Dirocter
114 Two-Transistor Signal Generator—Joseph Chernof Fred Neinast
118 Phase-Shift Comparator Measures Frequency Ratios, Modulation— - L Slatiariist
I E Pughr Jr- L RObmson ...... General Manager
John J. Lamson LTS
........................ es Manager
158 Books 153 Patents 6. Aliquo
150 Business and People 141 Radio-Electronic oy Clrculation Managsr
160 Corrections Circuits Adam J. Smith
16 Correspondence 155 Technical Literature e standEalcE
127: New I)uyices 134 Technicians’ News Rober.l.t.FaIlathmmmn Manator.
6 News Briefs 147 Technotes
137 New Tubes and 144  Try This One F e
Semiconductors 157 35 Years Ago ST
f — - o=

s

NEXT MONTH: PHONOGRAPH PICKUP ARMS
¢ CARE AND MAINTENANCE OF THE VIVM

RADIO-ELECTRONICS, November, 1957, Vol. XXVIII, No. 11. *ublished monthly at Mt. Morris, lil.. by (ernsback Publications.

Associate Member Institute of High Fidelity Mfrs., Inc.

inc.

Average Paid Circulation
Over 195,000

Second-class mail Drivileges authorized

ar Mt AMorris, 111, C(_)rbyrigh! Jg;’ﬁ hy Gernsback Publications. Ine. All rights resersed under Universal, International and Pan-American Copyright Conventions.
T U S i )

SUBSCRIPTION RATES

! . U. 8. possessions and Canada, $4.00 for one year; $7.00 (01 two vears: $9.00 for three vears; single copies 353¢, Pan-American countries $4.50
tor one vear: $8.00 for two years; $10.50 for three years. All other countries $5.00 u year; $9.00 for two years: $12.00 for three vears

SUBSCRIPTIONS: Address correspondence to Radio-Electronics, Subscription Dept.,
requesting a change of address, please furnish an address label from a recent issue.  Allow one month for change of address.

GERNSBACK PUBLICATIONS, INC. Executive Editorial and Advertising Offices, 154 \West 14th St., New York 11, N.
Chairman of the Board; M. Harvey Gernshack, President; G, Aliquo, Secretary.

BRANCH ADVERTISING OFFICES and FOREIGN AGENTS listed on page 163,

POSTMASTER: It undeliverable. send Form 3578 to: RADIO-ELECTRONICS, 15¢ West 14th St.. New York Il. N. Y.

4
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Y. Telephone

404 N. Weslev Ave., Mt. Morris, ML, or 154 West 14th St., New York 11, N. Y.

Algonquin 5-7753. Hugo Gernsback,
*Trademark registered U. 8. Pat. Office.
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Let National Schools of Los
Angeles, 3 Practical Resident
Technical School for over 50
years, train you at home by
Shop-Method for unlimited
opportunities in All phases of
TV, Electronics, Radio.

You get 19 Big Kits
o« o all this newes?,
practical equipment.

GOOD JOBS . . . MORE MONEY
SECURITY . . . ALL CAN BE YOURS!

You are needed in the great modern Television-
Electronics industry. Trained technicians are in
growing demand, at excellent pay, in sales and
service, manufacturing, broadcasting, telecasting,
communications, research, and many other im-
portant branches of the field. National Schools
Master Shop-Method Training, with newly added
lessons and equipment prepares you in your spare
time, right in your own home, for these fascinat-
ing opportunities.

YOU EARN WHILE YOU LEARN

Many students pay for their entire training— with spare
time earning. We'll show you how you can, too! You
receive material that shows you how to earn extra money
servicing TV and Radio receivers, appliances, and doing
many other profitable jobs.

YOU GET EVERYTHING YOU NEED

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

Don’t delay your future another day.
Send coupon for full information TODAY.

Approved for
4 Gi Training

\earn. OB
information-

NATIONAL SCHOOL

LOS ANGELES 37, CALIF.

NOVEMBER, 1957

RADIO=-ELECTRONICS

LEARN All 3 PHASES
BY SHOP mETHgp

1. _Televisinn A
including Coler Tv

2. Radio ... AM_FM
3. Industrial Electronics

OF THE INDUSTRY
HCME TRAINING

3. Sound Recording
& Hi-Fidelity

§. Automation
1. FCC License

4. Communicatioss 1. Radar & Micro Waves

We give yoa parts to build a
modern TV set . . . all tuzes
plus farge screen Picture
Tube . .. and a Superhet
Receiver. fou alsa receive
a Professional Multitester 4

I

MAIL POSTAGE ~FREE COUPON ... NOW!

1. Flt et coupon in Jnk.
2. Cut alowg dotted line and fold coupon.

3. Staple, paste, glue, or tape ends together.
4. Mall tosay! No postage necessary.

ENBESCUT OUT ALONG THIS LINE i SN NN S S s i S

Name - - Age

Address S

City _— _Zone State_
[J Check if interested ONLY in Resident Training in Los Angeles

YETERANS: Give date of discharge

FOLD ALONG THIS LINE

Postage

Postage Stamp
Necessary

if Mailed in the

United States

will be Paid
by
Addressee

BUSINESS REPLY CARD

First Class Permit No. 3087, Sec. 34.9 P.L &R.,Las Angeles, Callf.

POSTAGE WILL BE PAID BY

NATIONAL SCHOOLS

4000 South Figueroa Street
Los Angeles 37, California
RG-117

L L 0 T 7T [ 1 [ [ 1 J JMUeiaw eyl ¢ I F °F [ 1 T [ |
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BEST BUILT

All Tung-Sol Tubes are engi-
neered to one standard of
quality—Blue Chip Quality.
Whether they're for famous
set makers or leading service
dealers, Tung-Sol Tubes are
identical in design and per-
formance. Tell your supplier
you'd rather have Tung-Soli!

®TUNG-SOL

MAGIC MIRROR ALUMINIZED
PICTURE TUBES
RECEIVING TUBES

TUNG-SOL ELECTRIC INC., Newark 4, N. J. Sales
Offices: Atlanta, Ga., Columbus, Ohio, Culver
City, Calif., Dollas, Tex., Denver, Colo., Detroit,
Mich., Irvington, N. J., Melrose Park, lll., Newark,
N. J., Seattle, Wash.

TUNG-SOL makes All-Glass Sealed Beam Lamps,
Miniature Lamps, Signal Flashers, Picture Tubes,
Radio, TV and Special Purpose Electron Tubes
and Semiconductor Products.

News

RETMA CHANGES NAME. The Radio-
Electronics - Television Manufacturers
Association has changed its name
to Electronic Industries Association
(EIA). This is hoped to be the end of
a series of changes, by which the Radio
Manufacturers Association (RMA)
successively became RTMA and then
RETMA before adopting its present

| title.

2 TV PROGRAMS TO A CHANNEL, mak-
ing it possible for one to be used for
pay-TV and the other for free viewing,
has been proposed to the FCC by
Blonder-Tongue Labs. Though exact
technical details are not yet available,
it was revealed that two pairs of signals

PROGRAM A | PROGRAM 8

|
P! I POS
| canceus
YOU SEE l
A FIGI B
PROGRAM A PROGRAM 8B

PO NEG POS POS

CANCELS

one pair for program A and the other
for program B. Program A consists
of two positive units (see Fig. 1-a)
which combine to produce a show on
the viewer’s screen. However, program
B is made up of one positive and one
negative signal. (see Fig. 1-b). These
signals cancel each other and do not
appear.

When you wish to see program B, a
Bi-Tran decoding signal is fed to the
receiver. The decoding signal reverses
the negative image in the B program
to positive and the B program is re-
ceived (see Fig. 2-b). Simultaneously,
one of the positive signals for the A
program is reversed to negative and
the A program is cancelled out (see
Fig. 2-a). As applied to pay TV, the
normal (free) program would come
through on the A channel and the pay
program on the B channel. To watch
the pay program, the set would be
switched to the B channel. This would
bring decoding signals—carried on the
regular telephone line—to the receiver,

WWW.americanradiohistorv.com

Briefs —

and at the same time would transmit
information as to the program selected
back to the telephone office. The pay-
ment could be included in the viewer’s
monthly phone bill.

Modification of both receiving and
transmitting equipment would, of
course, be necessary.

In military uses the Bi-Tran system
could allow transmission of classified
information as only persons who knew
the proper decoding signals could de-
cipher the signal.

Doubling the number of TV channels
would also permit educational programs
and public service information as re-
quired by police and fire departments
and hospitals to be transmitted with-
out disturbing any existing programs.

Calendar of Events

1957 Toronto High-Fidelity Exposition, Oct.
30_Nov. 2, Park Plaza Hotel. Toronto, Canada.
Technical Conference of IRE FProfessional
Group on Electron Devices, Oct. 31-Nov. 1,
Shoreham Hotel, Washington, D. C.

High Fidelity Music Show, Nov. 1-3, Hotel
Multnomah, Portland, Ore.

International Congress and Exhibition of
Measuring Instrumentation and Automation,
(Interkama 1957), Nov. 2-10, Diisseldorf,
Germany.

Third IRE Aeronautical-Communications Sym-
posium, Nov. 62, Hotel Utica, Utica, N. Y.
Puerto Rico Hi-Fi show, Nov. 810, Norman-
die Hotel, San Juan, P. R.

High-Fidelity Music Show, Nov. 8-10, New
Washington Hotel, Seattle, Wash.

Third Annual IRE Instrumentation Confer-
ence, Nov. 11-13, Biltmore Hotel, Atlanta,

Ga.

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

1957 Eastern Joint Computer Conference,
Dec. 9-13, Sheraton-Park Hotel, Washington,
D. C

RETMA Cenference on Maintainability of
Electronic Equipment. Dec. 18-19, University
of Southern California, Los Angeles, Calif.

NEW BATTERY makes electricity direct
from gases, by feeding oxygen and
hydrogen through its electrodes. The
simplified diagram shows the basic
operation of this new battery, called a
fuel cell. Hydrogen and oxygen enter
the cell through specially treated, hol-
low, porous carbon electrodes. When
the gases diffuse to the electrodes’ sur-
faces, they come into contact with the
electrolyte, a solution of potassium
hydroxide. At the hydrogen electrode,
the electrochemical reaction releases an
electron which flows through the ex-
ternal circuit and is accepted at the
oxygen electrode. This flow of electrons
is the current that powers electrical

(Continued on page 10)
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W DEVRY TECH CAN PREPARE YOU E I.E CTR N I C
IN SPARE TIME AT HOME AS AN = \
A . NICIAN!

No Previous
echnical Experience or

Advanced Education Needed!

Laborers and bookkeepers, store clerks, farmers,
salesmen — men of nearly every calling — have taken
the DeVry program and today have good jobs or service
shops of their own in Electronics.

Here's proof positive that it can be done — done by men
like yourself — men who had no previous technical experience,
no advanced education.

If you are 17 to 55, we will tell you free how you may pre-
pare for exciting, interesting jobs in Automation Electronics, Radar,
Guided Missiles, Communications, Industrial Electronics and many
others shown at right. Here is a chance of a lifetime to prepare to cash
in on one of today's fastest growing fields. Mail the coupon for details.

DeVry Tech’s amazingly practical home method enables you to
spend minimum time to get maximum knowledge. In fact, you get
exactly the same type of basic training equipment used in our
Chicago and Toronto training laboratories — among the finest !

Send coupon for free facts NOW !

fo a
i BETTER JOB,
A BRIGHTER
FUTURE

COMMUNICATIONS

RADAR

GUIDED
MISSILES

TELEVISION

MICRO-WAVES

RADIO
Live-Wire Employment Service

DeVry Tech’s Placement Depart-
ment is in contact with some of
the best-known employers in the
Electronics field. The service is
free to all graduates—and DeVry
Tech's record in helping to place
men has been outstanding.

Draft Age?

We have valuable
information for every
man of draft age;

so if you are subject
to military service,
be sure to check

the coupon.

INDUSTRIAL
ELECTRONICS

COMPUTERS

AUTOMATICN
ELECTRONICS

What a DeVry Tech Diploma Meant to These Men!

N ol W

G. F. Beane, W.
Virginia, was a
truck driver. He

Sample Lessan

FREE!

See for yourself how

DeVry Tech trains you
for reol opportunitias
in Electronics. We'll
also give you a free

Edward Hahn,
lilinois. Was a

Nick Barton, lili-
nois,came direct-

George D. Crouch,
California, was a
retail store clerk.

NOVEMBER,

took the DeVry
Tech Training Pro-
gram, and is now
a technical elec-
tronics sales rep-
resentative.

laborer, now an
electronics proj-
ect engineer with
Televiso, Inc.

DeVry Tech train-
ing helped him
prepare for his
present position.

ly from high
school to DeVry
Tech. Now has
his own service
shop and tells us
he is ‘“literally
snowed with
work,"””

*'One of North America’s Foremost Electronics Training Centers”

2 Accredited Member of
National Home Study Council -2

DeVRY TECHNICAL INSTITUTE

CHICAGO 41, ILLINOQIS

FORMERLY
DeFOREST’S TRAINING, INC.

I 91517

copy of an interest-
ing booklet, “‘Elec-
tronics and YOU.”

He took the DeVry
Program, and today - .
is in the servicing d

field for himself. Mail Coupon Today-!

DeVry Technical Institute
4141 Belmont Ave., Chicago 41, Ill., Dept. RE-11-N
Please give me FREE Sample Lesson and your book-
let, “‘Electronics and YOU,"” and tell me how | may

prepare to enter one or more branches of Electronics

as listed above.

Name. Age
Please Print

Street Apt

City Zone State

[[] Check here if subject to military training.
DeVry Tech's Canadian Training Center is located
at 626 Roselawn Avenve, Toronto 12, Ontario

2004
ﬁ
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MANUFACTURERS OF

portable

. or permanent

MAKES EVERY PA JOB AN EASY ONE

w "
[T soeect futers 2 IR

begen LX60

g2

Deluxe LX30 30-Watt Amplifier

4 Microphone Inputs (panel swiich con-
verts one microphone channel for phono
or tuner); Built-In Remote Gain-Control
Circuit; IExclusive Anti-Feedback Control:
Speech Filters; Separate Bass and Treble
Tone Controls.

H. 5%, W. 164", D. 13". Wgt: 25 lbs.

ANTHFEEGRACK TREBLE- power

e = R —

pre-engineered to serve 90% of your sound installations

BOGEN’S FLEX-PAK LINE has the flexibility vou need to meet
virtually every PA installation problem. Fiex-Pak units are
light, compact, portable, and can be used separately or grouped
together. The amplifiers are available in every popular price
range and power output . . . 13 models in all. That’s why, with
Flex-Pak, you can tailor the sound system to fit the job, with
none of the fuss and bother of custom installations.

And remember—you can look to Bogen for a/l your sound
equipment needs . . . speakers, microphones, turntables, tuners,
and accessories. See your Bogen distributor today.

EASY SERVICE...EASY INSTALLATION

Superb L330 30-Watt Amplifier

3 Microphone Inputs (panel switch con-
verts one microphone channel for phono
or tuner); Speech Filters; Separate Bass
and Treble Tone Controls.

H. 534~”, W, 1414”7, D. 13", Wgt.: 24 lbs.

16 4

mkeE
&."G'"

MAIL COUPON TODAY

Loosen 4 thumbscrews Folds back when not 4 thumbscrews attach Easily erased write-
and the lid's off for in use in easy-sliding accessory record player in’s on gain controls
fast. easy servicing. wall-mount bracket. mount. mark level settings.

| Bo ea EVERYTHING

IN SOUND
A Division of Unitronics Corporation

= e e e e e — e ———

| David Bogen Company, Paramus, N. J., Dept. Q-11
Gentlemen: Please send me descriptive catalog on your BOGEN FLEX-PAK I
Public Address Equipment and 24-page, llustrated brochure, “What You
Should Know About Sound Systems.”

|
I NAME , _ _ |

7 FIRM - -~ l
I Check one [ dealer [ distributor [ sound specialist |

CITY ZONE STATE

B e e o ] . . | i e

HIGH-FIDELITY COMPONENTS PUBLIC ADDRESS EQUIPMENT AND INTERCOMMUNICATION SYSTEMS

RADID-ELECTRONICS
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WHERE WILL YOU BE IN

Electronics

Get These Valuable
Booklets FREE . ..

R
learn how

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 guarantee to con-
tinue your training, without additional cost of any
kind, until you successfully obtain your Commercial
license.

Successful
Electronics

Training !

learn how

Our  Amazingly Effective Job-Finding Service
Cleveland Institute Trainees Get Better Jobs .
some recent examples:

Helps
. . Here are

Chief Engineer—''Since enrolling with Cleveland Institute | have received
my Ist class license, served as a transmitter engineer and am now Chief Engineer
of Station WAIN. | also have a Motorola 2-Way Service Station. Thanks to the
Institute for making this possible.”

Lewis M. Owens, Columbia, Ky.

Airlines—In a year and a half, he received his first class FCC License. He is
continuing his training with Cleveland Institute. His goal is much higher than
his present position with Eastern Airlines, so he is adding technical ''know-how''
to his practical experience.

Bob Thompson, Nashville 14, Tennessee

Test Engineer—"''l am pleased to inform you that | recently secured a position
as Test Engineer with Melpar, Inc. {Subsidiary of Westinghouse). A substantial
salary increase was involved. My Cleveland Institute training played a major
role in qualifying me for this position."

Boyd Daugherty, Falls Church, Va.

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

Desk RE-11 4900 Euclid Bldg. Cleveland 6, Ohio

NOVEMBER, 1957

6 MONTHS FROM TODAY?

get your FCC | license
e N G

Employers Make Offers Like These
To Our Trainees Every Month!

Radio Operators & Technicians — Elec'rpnic Techniciaas —
American Airlines has openings for Convair Electronics Depart-
radio operators and radio mechanics. S’!earl"\fi:CSRadElreC??:niE:d?;crnei:
Opde.rafors hs'aff.af 15334'53 re;lrr;gnfh. cians, and Junior Engineers
Radio mechanic's salary up to $1.99 per '™ 4o q™ for & special

hour. Periodic increases with oppor-

! program on fire contrpi de-
tunity for advancement. Many company

velopment and installation.

benefits. Beginning rate: $365 and up.
g Here’s Proof
4 Name and Address License Time
John H. Johnson, Boise City, Okla st 20 weeks
Prentice Harrison, lLewes, Del.._ .. 1st 27 weeks
Herbert W. Clay, Phoenix, Ariz..... .2nd 22 weeks
Thomas J. Bingham, Finley, N. Dak.. ..2nd 9 weeks

William F. Masterson, Key West, Fla................ 2nd 24 weeks
INames and addresses of trainees in your area sent on request]

Accredited by the National Home Study Council

Cleveland Institute of Radio Electronics

Desk RE-11, 4900 Euclid Ave., Cleveland 6, Ohio

Please send Free Booklets prepared to help me

get ahead in Electronics. | have had training or
experience in Electronics as indicated below:
] Military [] Broadcasting \/

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

[ Radio-TV Servicing
[0 Manufacturing
] Amateur Radio

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

now engaged? ... ..., . ... are you interested? ... ...
Name .. Age
Address) S e e s e e o e
City.. Zone..... State....oo :
Special Tuition Rates to Members of Armed Forces RE-11
9
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ELECTRONICALLY OPERATED
HIGH FIDELITY TURNTABLE SYSTEM
ACHIEVES UNPRECEDENTED PERFORMANCE

NE

s

\Y ."E/D“.
FAIRCHILD.Z
electronically controlled
and speed-regulated

Exciting, brilliantly engineered, the new Fairchild E/D brings to the turn-
table — a traditionally mechanical device — all the precision and accuracy of
modern electronics.

Gone are the intricate couplings — the step-pulleys, cams, rubber wheels, etc.
And gone witlt them are the principle causcs of turntable distortion.

The new Fairchild E/D achieves a quality of performance beyond anything
we have ever known. Rumble, wow and flutter become academic questions.
They are virtually non-existent in the E/D. Speed constancy is maintained to
an incredible accuracy — preciscly regulated by an electronic power source.
And the E/D’s performance is entirely unaffected by variations in power
line voltage and frequency.

PERFORMANCE SURPASSES ALL INDUSTRY STANDARDS

RUMBLE CONTENT 1009, better than NARTB standards

e O T ENT — better even than standards

‘ h specified for primary professional

SPEED REGULATION recording equipment.

HOW IT WORKS
In the new Fairchild E/D turntable speed is changed by changing the speed
of the hysteresis-synchronous motor. The speed of the motor is changed by
altering the frequency of the current used to drive it.

This current is furnished by a variable-frequency oscillator-amplifier, called
the Electronic Control-Regulator. Four frequencices are available which oper-
ate the turntable at 1624, 3314, 45 and 78 rpm respectively. Individual controls
also permit the user to adjust each speed +5%.

The Fairchild E/D can be operated from any AC power line supplying 85 to
135 volts. It can be operated with DC, using a converter — or with storage
batteries and a vibrator-inverter. No matter which source is used, the quality
and accuracy of turntable performance remain the same.

The Turntable Unit, which incorporates the turntable, hysteresis motor and
2.beltdrive, can be purchased without the Electronic Control-Regulator (ECR)
and used as a high quality single-speed 3314 rpm turntable from a 60-cycle
power line. The ECR can be obtained at a later date, and easily mounted in
the unitized turntable enclosure.

PRICES ARE: Fairchild E/D complete, $186.50; Turntable Unit (less ECR),
$99.50; Electronic Control-Regulator (ECR) $94.00; Hardwood Base (shock-
mounted) in walnut, mahogany or korina, $31.50.

See your Fairchild dealer for a demonstration. Literature on request.
FAIRCHILD Recording Equipment Co., 10-40 45th Avenue, LILCI,NY.
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NEWS BRIEFS (Continued)

HYDROGEN HOLLOW, POROUS OXYGEN
CARBON ELECTRODES

N\
N\
b

T osea

| eecTROLYIE

(POTASSIUM
HYDROXIDEY

e

e e e o e e e — ]

Y

WATER IN
HYDROGEN STREAM

JONIC CONDUCTIVITY

EXTERNAL CIRCUIT

equipment. Ionic conductivity through
the electrolyte completes the ecircuit,
positive potassium ions picking up their
missing electrons at the oxygen anode.
Water formed in the reaction passes
from the cell in the hydrogen stream.
| There is no deterioration of electrodes
i or electrolyte, and the cell can operate

indefinitely as long as “fuel” (oxygen

and hydrogen) is supplied to it. Re-
| search has indicated that the optimum
’ fuel-cell design will deliver approxi-
|

mately 1 kilowatt from a unit 1 cubic

foot in volume. Potential across the
\ terminals is about 1 volt.

As a producer of electrical energy,
the fuel cell, developed by the National
Carbon Co., depends on a practical and
economical source of hydrogen. This
gas, at present, is expensive and re-
| quires relatively bulky containers.

AIRCRAFT COLLISION WARNING device
is expected to give pilots 20 seconds’
notice of impending disaster. The new
detector is said to pick up infra-red
radiation from a second plane 2—4 miles
away. An Aerojet-operated DC-3 is
scheduled to make actual air tests of
the system. If the tests are favorable,
airlines would probably start installing
| detectors by the end of 1958.

The system’s operation is compara-
l tively simple. A rotating infra-red
detector scans a 360° arc around the
plane horizontally. The vertical scan-
ning arc is 150°. When another plane
is detected, a light flashes on a.cockpit
dial and an arrow shows the direction
of the intruder. Two additional detec-
tors cover the area above and below the
plane. Any intruder within 800 feet
sets off a second warning, giving the
pilot sufficient time to avoid an acci-
dent.

Scheduled airlines have been worried
about the collision danger for two years
or more. A 1955 survey showed a large
number of near collisions. The Aerojet-
designed system will give only limited
protection against high-speed jets, and
| its usefulness would be confined to clear
weather. Storms limit the range of the
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EASY-PAY
TERMS:

Only 10% down,
up to 18 months
to pay. Available
on orders over $45.
Fast handling—
no red tape.

. featuring: y -

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

EVERYTHING IN HI-FI
World’s largest selection of quality Hi-Fi com-
ponents and complete music systems—available for
immediate shipment from stock. Save on exclusive
ALLIED-Recommended complete systems. Own the
best in Hi-Fi for less!

L

ALLIED’

S /755 CATALOG
404

volue-packed

PAGES

the only COMPLETE catalog
for everything in electronics

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

WORLD’'S LARGEST STOCKS
Nty
Wi

o Latest Hi-Fi Systems and
Components

Money-Saving, Build-Yoer-
Own KNIGHT-KITS

Recorders and Supplies

Public Address Systems and
Accessories

TV Tubes, Antennas and
Accessories

Amateur Receivers,
Transmitters, Station Gear

o Test & Lab Instruments

e Specialized Industrial
Electronic Equipment

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

send for the leading
electronic supply guide

ALLIED RADIO CORP., Dept. 2-L7
100 N. Western Ave., Chicago 80, Ill.

Omzﬂ%l,
ALLIED RADIO

World’s Largest Electronic Supply House

NOVEMBER, 1957

[0 Send FREE 404-Page 1958 ALLIED Catalog

Name

Address.

City Zone State.
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the
finest...
from
every
point

of

THE REK-O-KUT
‘ TURNTABLE ARM

Most superbly styled of all arms — this is also the one turntable arm
that offers best compliance, lowest resonance, optimum tracking ... to
give you better sound! That is why it is the one arm invariably sold with
every turntable — outselling all other turntable arms combined! Write
for catalog and free Strobe disc. $26.95 12”7 Arm, $29.95 16" Arm.

EXCLUSIVE FEATURES! ¢ Patented sealed Versa-Twin bearing
pivot provides superior horizontal compliance. e For free vertical
motion, arm pivots are mounted in chrome steel ball-bearing races. e
Micrometer gram weight adjustment gives correct stylus pressure
without need for stylus gauge. ¢ Has easy arm-height adjustment.
Takes all popular cartridges.

@ REK-0O-KUT
HIGH FIDELITY TURNTABLES-TURNTABLE ARMS
38-19 108th St., Corona 68, N.Y,
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NEWS BRIEFS (Continued)

detectors. However, a large majority of
near-collisions occur in clear weather.
If these could be avoided, the system
would be worth while.

LESS ELECTRICITY IN THE AIR was re-
ported by D. J. L. Koenigsfeld, director
of the Magnetic Observatory of Man-
hay at the University of Liege in Bel-
gium. The air 1 meter above the ground
has been found in the past to have a
normal potential of 100 volts in rela-
tion to the earth. Now, as measured
in Belgium, it is only 15 volts.
According to Professor H. R. Byers,
chairman of the Department of Meteor-
ology at the University of Chicago, an
increase in ionization of the lower part
of the earth’s atmosphere could create
a layer of ionized air similar to the
ionosphere. Such a layer might result

. in a new kind of radio blackout. It

might also affect weather, reducing the
number of lightning flashes in thunder-
storms.

Whether this change in potential is
part of a normal cycle or what may be
causing the drop was not stated, al-
though the suggestion was made that
it could possibly be due to the injection
of radioactive material into the atmos-
phere.

SIX NEW TV STATIONS, scattered
throughout the country, started off the
fall season:

WWL-TV, New Orleans, La._....___. 4
WIIC, Pittsburgh, Pa.. ... 11
WAVY-TV, Portsmouth-Norfolk,
Va. o 10
KTCA-TV, St. Paul-Minneapolis,
Minn. ... pdsemt 2
KSPR-TV, Casper, Wyo.. ... 7
WFGA-TV, Jacksonville, Fla...___..... 12

WENS, Pittsburgh, Pa., channel 16,
quit telecasting on Aug. 31.

The following stations changed call
letters since our last report:

KVIP-TV, Redding, Calif.. ... 74
(formerly KVIP)
WEKXP-TV, Lexington, Ky............... 27
(formerly WLAP-TV)
WJZ-TV, Baltimore, Md....._............ 13

(formerly WAAM)

These developments change the total
figures to 508 operating U. S. stations
(419 vhf and 89 uhf), 26 of which are
noncommercial (6 uhf).

A FUNDAMENTAL RADAR PATENT, which
gives the Government a royalty-free
license, was granted to Col. William R.
Blair, retired U. S. Army Signal Corps
scientist.

The pulse-echo method of direction
finding and ranging covered by the
patent was conceived by Colonel Blair
before 1930. The system was developed
during the 1930’s at Signal Corps lab-
oratories at Fort Monmouth, N. J.

In early 1937, a complete, workable
radar set was demonstrated for the
Secretary of War and members of Con-
gress. Due to the high degree of secrecy
surrounding the development of radar,
a patent application was not filed by
the Signal Corps until June, 1945, and
the passage of a private bill by Con-
gress was necessary to remove the bar
of late filing. END
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Cast your ballot for a successful future!

Whether you stand at a machine or
sit at a desk . .. whether you’re mak-
ing $75 a week or $75 hundred a
year . . ., whether your interest is
Power Plants or Paper Pulp, Adver-
tising or Electronics ... chances are
I.C.S. has exactly the course you
need to get ahead.

I.C.S. is not only the oldest and
largest correspondence school. It
also offers the most courses. 256 in
all. Each one success-proved by grad-
uates who rose to top technical and
administrative positions. Chief en-
gineers. Superintendents. Foremen,
Managers. Executive assistants.

I.C. S. Courses cover bedrock facts
and theory plus practical, on-the-job

are prepared by leading business and
industrial authorities working with
I.C.S. editors and educators. Thev
are constantly being reviewed and
revised in line with current develop-
ments.

As an I.C.S. student, you study
in your spare time, set your own
pace. No time lost getting to class
or waiting for slower students to
catch up. If you wish, I.C.S. will
make progress reports to your em-
ployer. You win recognition as z
“comer,” one who is ready to move
ahead. Thousands of students report
pay increases and promotions within
a few months of enrollment. All
graduates win the coveted, approved

applications.

No skimping.

Texts

I.C.S. diploma.

3 FREE BOOKS ! Check the subject that interests you in the coupon below. 1. C. S. will rush you (1) a special
book outlining your opportunities in this field, (2) the 32-page gold mine of career tips, “How to Succeed,” (3) a
sample I. C. S. lesson (Math.) demonstrating the famous “l. C. S. Method.” “X” MARKS OPPORTUNITY.

For Real Job Security —Get an 1. C. S. Diploma!

1. C. S., Scranton 15, Penna.

INTERNATIONAL CORRESPONDENCE SCHOOLS

ARCHITECTURE
and BUILDING
CONSTRUCTION

O Air Conditioning

O Architecture

O Arch. Drawing and
Designing

O Building Contractor

O Building Estimator

[ Carpentry and Millwork

(O Carpenter Foreman

(O Heating

O Interior Decoration

O Painting Contractor

O Plumbing

O Reading Arch. Blueprints
ART

O Commercial Art

O Magazine & Book lllus.

O Show Card and
Sign Lettering

O Sketching and Painting

AUTOMOTIVE
O Automobiles
(O Auto Body Rebuilding
and Refinishing
[ Auto Engine Tuneup
O Auto Technician

Name

BOX 23910K, SCRANTON 15, PENNA.
Without cost or obligation, send me “HOW to SUCCEED" and the opportunity booklet about the field BEFORE which | have marked X (plus sample lesson):

AVIATION
O Aero-Engineering. Technology
O Aircraft & Engine Mechanic

BUSINESS
O Accounting
O Advertising
(O Business Administration
O Business Management
O Cost Accounting
O Creative Salesmanship
O Managing a Small Business
[ Protessional Secretary
O Public Accounting
O Purchasing Agent
] Salesmanship
[ Salesmanship and
Management
O Traffic Management

CHEMICAL
O Analytical Chemistry
O Chemical Engineering
O Chem. Lab. Technician
O Elements of Nuclear Energy
O General Chemistry
O Natural Gas Prod. and Trans.
O Petroleum Prod. and Engr.
3 Professional Engineer (Chem)
O Pulp and Paper Making

ClviL
ENGINEERING

O Civil Engineering

O Construction Engineering

O Highway Engineering

O Professional Engineer (Civil)

O Reading Struc. Blueprints

O Structural Engineering

O Surveying and Mapping

DRAFTING
O Aircraft Drafting
O Architectural Drafting
(] Drafting Machine Design
O Electrical Dratfting
(J Mechanical Drafting
O Sheet Metal Drafting
O Structural Drafting

ELECTRICAL
() Electrical Engineering
O Elec. Engr. Technician
O Elec. Light and Power
O Practical Electrician
O Practical Lineman

‘0 Protessional Engineer (Elec)

HIGH SCHOOL
O High School Diploma

Age

City

Zone.

State

Home Address

O Good English
O High School Mathematics
() Short Story Writing

LEADERSHIP
O Industrial Foremanship
[ Industrial Supervision
O Personnel-Labor Relations
O Supervision

MECHANICAL
and SHOP
O Diesel Engines
O Gas-Elec. Welding
O Industrial Engineering
O Industrial instrumentation
O Industrial Metallurgy
O Industrial Safety
O Machine Design
O Machine Shop Practice
[J Mechanical Engineering
O Protessional Engineer (Mech)
O Quatity Control
{0 Reading Shop Blueprints

‘0 Refrigeration and

Air Conditioning .
(O Tool Design O Tool Making

RADIO, TELEVISION
O General Electronics Tech.

(Partial list of 257 courses)

Accredited Member,

O Industrial Electronics

O Practical Radio-TV Eng'r'g
O Practical Telephony

[ Radio-TV Servicing

RAILROAD
O Car Inspector and Air Brake
(O Diesel Electrician
(O Diesel Engr. and Fireman
0 Diesel Locomotive

STEAM and

DIESEL POWER
(1] Combustion Engineering
O Power Plant Engineer
[ Stationary Diesel Engr.
O Stationary Fireman

TEXTILE
O Carding and Spinning
(O Cotton Manufacture
{J Cotton Warping and Weaving
[ Loom Fixing Technician
O Textile Designing
O Textile Finishing & Dyeing
O Throwing
[0 Warping and Weaving
[ Worsted Manufacturing

Working Hours

Occupation.

AM. to P.M.

Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd.,

Montreal, Canada. .

. . Special tuition rates to members of the U. S. Armed Forces.

National Home Study Coumcil

NOVEMBER, 1957
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99.78 net

NEW 12” PRECISION TURNTABLE

¢ eeeseaeneed

aeadasned»dePpeersno

14

OUTSTANDING FEATURES

Four speeds, each with +3% speed
adjustnient. Built-in illuminated
strobe disk for all speeds. Built-in
fevel bubble and leveling screws.
Precision 4-pole motor, extra-com-
pliant belt-drive and idler system
plus exclusive Thorens Roto-Drive
principle, provide complete vibration
isolation, absolutely constant speed.
Pravision for easily changing arms
without leaving unsightly perma-
nent marks:—just replace low-cost
arm maunting board, available for
12" or 16" arms in various finishes.
Easy to mount, the TD-124 requires
anly 234" clearance below mount-
ing board. Furnished with attached
line cord, shielded cable and solder
plate.

‘N N B N B N N N N NN

2O e BQ G620 28

Gyro-like Roto-Drive gives new Thorens TD-124 absolute speed uniformity.
Heavier than 16-inch turritables, yet it starts, stops in‘less than 2/3 turn!

How to get the heaviest possible turntable for smooth, absolutely quiet operation
without sacrificing fast starts and stops.

That’s the problem Thcorens engineers faced when they set out to build the
best four-speed, 12-inch, hi-fi turntable money can buy. You’ll be amazed at the
simplicity of their solution.

The new TD-124 really has two turntables in one: (1) a heavy 10-1b. rim-con-
centrated, cast-iron flywheel (outweighs 16” aluminum turntables) (2) a light
aluminum cover, or turntable proper. An exclusive, Thorens-originated clutch
couples or decouples the light aluminum table to the heavy flywheel for instant
starts and stops. What’s mare, the Thorens double turntable system gives you the
weight of a cast-iron table (3 times as heavy as aluminum) without danger of
attracting any pickup magnet. And with this unique construction, your pickup gets
magnetic shielding from motor or transformer hum fields by the iron turntable.

Ask your hi-fi dealer to show you the Thorens TD-124. Better yet, arrange to
hear one of those critical, slow piano records on the TD-124. If you don’t know
who your dealer is, write Thorens Cempany, Dept. E117, New Hyde Park, N. Y. 79

HOI (EN ; SWISS MADE PRODUCTS

HI-FI COMPONENTS - LIGHTERS - SPRING-POWERED SHAVERS -

MUSIC BOXES
RADIO-ELECTRONICS
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of Rodio & Television.

TRAIN FOR A TOP-PAY JOB AS A TELEVISION TECHNICIAN
NO PREVIOUS EXPERIENCE NEEDED — study AT HOME in your SPARE TIME

’ > g
L. €. Lane, B.S.,, M.A.
, President, Rodio-Tele.
vision Troining Asso-
ciation. Executive
X Director, Pierce School

and hundreds more to be built; more than 34 million
sets in the country and sales increasing daily. Soon

Next to the atom and hydrogen bombs, the biggest
noise being made today is by tke booming radio-

television-electronics industry.

Now, while the boom is on in full force, is the time
for you to think about how you can share in the high
pay and good job security that this ever-expanding field
offers to trained technicians.

Just figure it out for yourself. There are more than 400

moderately priced coler television sets will be on tha
market and the color stampede will be on.

All these facts mean that good jobs will be looking far
good men. You can be one of those men if you taks
advantage of my training now — the same training that
has already prepared hundreds of men for svccessful

television broadcasting stations operating right now careers in the radio-television-electronics field.

Ne experience necessary! You learn by practicing with professiotal equipment | send !

you. Many of my graduates who now hold down good paying technician jobs started with . 2

only grammar school training. Al

If you have previous Armed Forces or civilian radio experience you can finish your train-

ing several months earlier by taking my FM-TV Technician Course. Train at home with

kifs or parts, plus equipment to build YOUR OWN TV RECEIVER. ALL FURNISHED [ENAAJN
N wprve AT NOEXTRA COST! TRACMIS

fadie keceiver Affer you finish your home study training in the Radio-FM-TV Techniclan Course or the
FM-TV Technician Course you get two weeks, 50 hours, of intensive Laboratory work on
medern electronic equipment at our associate school in New York City, Pierce School of
Radio & Television.

Sy vania Now.Sponsorlag
RTTA's Color TV
Techniclan Course

COLOR TV TECHNICIAN COURSE—AIl new! Learn the latest. Be prepared for those

AF-RF Signal Generator

-
{ g g L
JJ’;‘ S W Telephone
Teansmitter
d Public Address System r‘“
a Combination Voltmeter. d

Ammeter-Ohmmeter
"f\ ¢

Color TV servicing profits ahead! Contains the most up-to-date servicing data, procedures 3
For men with radio or TV training or experience.

and circults.

My School fully approved to train Velerans under
new Korean G. I. Bill. Don't lose your school bene-
fite by waiting too long. Write discharge dale on
coupon.

LEARN BY DOING

As part of your training 1 give you the equipment you need to set up your own home
laboratory and prepare for a BETTER-PAY TV JOB. You build and keep an Electromagnetic
TV RECEIVER designed and engineered to take any size picture tube up to 21-inch,
(10-inch tube furnished. Slight extra cost for larger sizes.) . . . also a Super-Het Radio
Receiver, AF-RF Signal Generator, Combination Veitmeter-Ammeter-Ohmmeter, C-W Tele-

phone Transmitter, Public Address System, AC-DC Power supply. Everything supplied, MAIL THIS COUPON TODAY'

including all tubes.
EARN WHILE YOU LEARN Almost from the very start you can earn extra

r-----------

Mr. leonard C. Llone, President RE.11D

Color TV Technician Course
[ Rodio-FK-TV Tecanicion Course
[ #M-TV Yechnicior Course

TV Studio Technician Course

Radio-Television Training Association

52 EAST 19ih STREET ¢ NEW YORK 3, N. Y.
Licensed by the State of New York ® Approved for Veteran Training

Write discharge date|

o S 40 i a o RADIO-TELEVISION TRAINING ASSOCIATION
money while learning by repairing radio-TV sets for friends and neighbers. Many of Wl Dept. RE-11D. 52 East 19th Street, New York 3, N.Y.
my students earn enough each week to pay for their enlire training from spare time earnings B Dear Mr. Lane: Send me your NEW FREE BOOK, FREE 1
. . Start there own protfitable service business. 5 EAAomrELf ‘LSSST%{JE\’II\EIO“I.I ’."‘L:JJ&ZZZ || c::‘ rr:;léeerT(:: l
: bligation.
FCC COACHING COURSE  Qualifies you for Higher Pay! Given to all - eriasten T e AT
my students AT NO EXTRA (OST. Helps you qualify for the TOP JOBS in Radio-TV . l
that demand an FCC license! Full training and preparation at home for your FCC [l " == === =4
license. B Address. - ~ 1
City. - - - Zone.. State_______
|
|

L]
i
[ VETERANS I
i
i
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eeing Double?

SURE...THEY LOOK ALIKE BECAUSE
THEY ARE EXACTLY ALIKE

Each Merit product of the same type is exactly the same
as another—both in construction and appearance.

COMPARE IT witThH M ERIT

Take a Merit product off the shelf. Compare it with any
other similar product on the market. You'll find Merit
is superior!

COMPARE IT WiTH ML ERIT

Only Merit live tests its products to insure uniform
quality.

e rf}l

EL

COMPONENTS
MERIT COIL AND TRANSFORMER CORPF
4427 North Clark Street - Chicago 40, Illinois

www.americanradiohistorv.com
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(Jorrespondence

BETTER BASS—CORRECTION

In my article “Better Bass Response,”
published in the September issue, I
stated (page 34) that the flare cutoff
of the Klipschorn is about 50 cycles.
I was mistaken — the K-horn uses a
40-cycle flare.

One other statement in the article
may be misleading to some readers. The
sentence reads, “Below its cutoff fre-
quency, a horn acts as a mass coupled
to the driver cone.” This is quite true —
it acts as a mass coupled to the cone
as well as retaining to some degree
the resistive characteristic of horn
loading. In other words, a finite horn
of fairly large throat area does not
abruptly unload its driver at cutoff
frequency. The transition is more
gradual than graphs based on theoreti-
cally infinite horns indicate. Moreover,
the throat impedance of such a horn
never reaches zero, but approaches a
small finite value.

I should perhaps have made this
point more emphatically in the article.
Unfortunately, to go into an explan-
ation of the various factors involved in
the performance of various commercial
horn designs below theoretical flare
cutoff would require a separate article.

GEORGE L. AUGSPURGER
Los Angeles, Calif.
HORN CUTOFF
Dear Editor:

This concerns Mr. Augspurger’s
article in the September issue and his
letter of correction.

I'd like to point out that the horn
has a property of unloading gradually,
rather than abruptly at the so-called
cutoff point. My paper “A Note on
Acoustic Horns” (Proceedings of the
IRE, Vol. 383, No. 17, pages 447-49,
July, 1945) shows the actual throat
impedance, both resistive and reactive
components, to be continuous and finite
through the point of cutoff.

Actually, the useful impedance of a
horn can be made available down to
about 80% of the cutoff frequency.
Thus in our Klipschorn, referred to
by Mr. Augspurger, the design cutoff
due to taper is 40.5 cycles, calculated
on the shortest length of a string
stretched from throat to mouth. Taking
the mean path, the taper cutoff cal-
culates to about 37 cycles. The response
is down 10 db at 32 cycles (relative to
100 cycles) so 32 cycles is taken as the
practical cutoff, though wave propaga-
tion and sound pressure are. still being
produced to below 30 cycles.

I hope that you can use this authentic
data. It seems to me rather to be

RADIO-ELECTRONICS
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RCA offers you the
~ finest training L
* at home i Salckaies
Radio-TV
electronics,

TV servicing,
Color TV

SEND FOR THIS FREE

Pay-as-you-learn. You need pay for only cne

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

~ and advanced student.

s, -

RCA Institutes, Inc., Home Study Dept. RE-117
350 West Fourth Street, New York 14, N. Y.

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

|
|
|
® |
| MName...... R T BT JE T vg Uy R TR e =, S ) i
Please Print
RCA l"S'lT“'Es' '"c. |I Address...... Ao 50e 01 ofmbelee o+l o oo o = oS wrexe « Slo o o o Fuvyaneaneny
A SERVICE OF RADIO CORPORATION of AMERICA 1 :
350 WEST FOURTH STREET, NEW YORK 14, N.Y. : Gibyrr e el i AT IR P Zone....State............, I
CTE e = SO e Company, Ltd, 1 KOREAN VEIoSs!a\in:ier:edlicsreac:?:eof?:ne ostcard I
5001 Cofe de Liesse Rd., Montreal 9, Que. O ot it A s T
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Versatile as
a one-man band

(Our apologies,
Mr. Petrillo})

Centralab
Model B Contxrol

Try a Model B just once and you’ll see why we blow
our horn about this 15/16” control that adapts readily to
virtually any application.

Universal, fluted, knurled-type shaft fits all knobs —
split knurl, shallow flat, deep flat, half-round, round.

KB-Fastatch switches snap on, to convert control to
switch-type unit.

Sound like music to your ears? It does to other
servicemen! That’s why Centralab distributors are selling
Model B’s to beat the band. Order ycur supply now.

A DIVISION OF GLOBE-UNION INC.

& §22K EAST EEEFE AVENUE o MILWAUKEE 1, WISCONSIN

® 4 Y-2458
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CORRESPONDENCE (Continued)

regretted that such a large mass of the
published material is derived from
hearsay instead of from authentic
sources. This is not by way of crit-
icizing Mr. Augspurger, whom I admire,
nor his papers which have been more
factual than most, but I feel these
things should be checked before rather
than after publication. For this, I’d be
inclined to pin the responsibility on the
publisher. You undoubtedly realize how
many people feel a printed item is true,
just because it is printed. This really
puts a terrific moral responsibility on
the publisher to try and keep his
articles factual.

Hope, Avk. PauL W. KLIPSCH

(The publishers of this magazine —
and of most other responsible technical
magazines, we hope — make every
effort to be certain that the articles
printed are correct and factual. In some
fields, however, the authorities them-
selves differ as to what constitutes the
facts, and nowhere is this so true as in
the field of loudspeakers and their as-
sociated equipment. We could find
authorities to check our articles, of
course, but who could we find to check
the authorities? — Editor)

WANTS CARTOONS
Dear Editor:

I am beginning to miss the cartoons
in your magazine. Once upon a time you
had anywhere from 5 to 10 cartoons in
my favorite magazine. Now I can hard-
ly find them. Not only that, but they
seem to be shrinking in size, too. How
come?

St. Louis, Mo.

. . . ELIMINATED
Dear Editor:

I have noted your cartoons for some
years now and to me they are getting
worse all the time. Maybe there is some-
thing wrong with my sense of humor,
but I wish you would cut them out and
give us live reading matter instead.
How about it?
Chicago, Illinois

FRANK ALLROY

HaroLD DICKENS

(More cartoons? No cartoons? What
do our readers want? Drop us a post-
card with your vote.—Editor)

HIGH PERVEANCE?
Dear Editor:

In the February, 1957, issue (page
119), under the heading of 25CD6-GB I
note you use the term high-perveance.
I have checked and can find no defin-
ition of perveance. I would appreciate
it, if you would enlighten me as to the
meaning of this word.

Niles, Ohio JAack RICHARDS

The term “perveance’” is an attempt
to get a factor somewhat resembling
that of straight dc ohmic resistance.
(Plate resistance, as you know, refers
to ac resistance as measured by small
voltage changes near the operating
point.) Thus, the perveance of a tube
is a function (in a diode, where the
term was first used) of the area of the
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Learn TElEVISION-RADIO

Servicing or Communications
by Practicing at Home
in Spare Tlme

WITHOUT EXTRA CHARGE
you get special NRI kits developed
to give actual experience with TV-

)
@

Radio equipment. You build, test, '1“ =
experiment with receiver or broad- E K i
casting circuits. All 20
equipment s ¢ R
yours to " .
keep. oL

h,

i \

M °Y rl \

B T

|l Has Trained Thousands, for
ccessful Careers in TV-Radlo

v : ey
1 e “3:, { ‘ 3 - -

‘-d.

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

People look up to and depend on the Technician, more than
ever before. Offices, plants, homes everywhere are obliged to
buy his knowledge and services. His opportunities are great
and are increasing. Become a TV-Radio Technician. At home,

b
-ar
‘.

e
e

o I - :
8 3 ! P 3 Studio Engr., Station KATV Has All the Work He Can Do Has Good Part T|me Business
and in your spare time, you can lzarn to do this interesting,satis- [ g now Studio Engi- “‘Since finishing NRI  “Quite early ih my train-
fying work—qualify for important pay. To ambitious men neer at Television Sta- Course I have repawred ing 1 started servicing

i i ision- io fi i tion KATV. Before en- more than 2,000 TV and sets. Now Have com-
everywhere here in the fast growing Television-Radio field is hng for the "NRI Hadio meta a year. NRI pletely oqpiighed  aiop

rich prc:mise qf fascinating jobs, s'atisfaction and prestige as Course, I was held back traiming certainly proved My NRI trammg is the

well as increasing personal prosperity. by limitation of a sixth to be a good four]v[ilalnltign.” backbone of| m% pro-
O 0 o P ade education.” BiLLy H. E. Gorpon, Milledge-  gress.’ ] REDA,

Increased Opportunities in Growing Field §\cu, Bine Biur, Ark.  viile, Ga, Brsooma, Wash.

A steady stream of new Electronic products is increasing the The Tested Way

A L A See Other Sid
job and promotion opportunities for Television-Radio Tech- To Better Pay ee ' er ] e’

nicians. Right now, a solid, proven field of opportunity for

good pay is servicing the tens of millions of Television and r - e =m = CUT OUT AND MAIL CARD NOW ; wem wum wen
Radio sets now in use. The hundreds of TV and Radio Stations
on the air offer interesting jobs for Operators and Technicians. I SAMPLE lEssou NO STAMP NEEDED!
Week Extra Fixing Sets in Spare Time =
NRI students find it easy and profitable to start I The ABC of !
z fixing sets for friends and neighbors a few months I SERWCISNG
after enrolling. Picking up $10, $15 and more a
k gi bstantial tra spendi .
ot -l il g PR pnd I This card entitles you to Actual Lesson on Servicing, shows &

Many who start in spare time soon build full time h : o S sl e k
- & g X ow you learn elevision-Radio o ome. 1Y) also receive > |
TV-Radio sales and service businesses. 64-Page Catalog. “0\) and \(',ateer q

Act Now— See What | NATIONAL RADIO INSTITUTE, Dept. A | Opportanities .
NRI Can Do for You ®® Washington 16, D. C. for i
Please mail me the FREE semple lesson and 64-Page | TV U
)111:35 hf: gz‘\’rgltggi:gv e;i;(_) Catalog. (No Salesman will call.) DK) T S d i
plified practical training § Name .. .. e AGO __ TEC“NUAN i

methods. You train gt'
home. Get practical experi- I Address s e i,

dress: NATIONAL RADIO IN-

ence, learn-by-doing. Ad- . | ;
(= T =S Zone..._. State_____________ ¢
STITUTE, Washington 16, D. C. ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL p
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Technical “KNOW-HOW" Can Give You Interesting, Important Work

LEARN-BY-DOING with Kits NRI Sends at No Extra Charge
YOU BUILD AC-DC YOU BUILD Signal Generator

L]
Superh et Receiver I_Y‘gu b}llnld tthls Signal bch}e]qe;]a?or.
. : - arn how to compensate high fre-
NRI ServgcmgB Cpurse 1qcludesf . o quency amplifiers, practice aligning
feadetl psis. By introducing defects . typical [.F. amplifiers in receiver
j you get actual servicing experience j ) Ypu. < P
practicing with this g %}{cké e
Amodern receiver. | co: Ay i ol
Learn-by-doing. \! periments. | —

» |
YOU BUILD Vacuum Tube | ..
Voltmeter f\ 1
Use it t t h i .
ﬁ)(sfnlg ngisﬁ{)%r?’( slzeatsc;aS ﬂw =N : . .

I

YOU BUILD
Broadcasting Transmitter .
As part of NRI Communications Course |
you build this low power Transmitter,
learn commercial broadcasting operators’

methods, procedures. Train for your FCC
Commercial Operator’s License.

For ngher Pay, Better Jobs
Be a Television-Radio Technician

bring to life theory
you learn from
NRI’s easy-to-
understand texts.

Servicing Needs Train at Home the NRI Way
More Trained Men ~T% Famous for Over 40 Years
g)‘:_rt%’;%irg;” (IJ{oll-g-l’ ,}:{;’nzlrsé ’ NRI is America’s oldest and largest home study

Television-Radio school. The more than 40 years’
experience training men for success, the outstanding
record and reputation of this school—benefits you
in many ways. NRI methods are tested, proven. Successful
graduates are everywhere, from coast to coast, in small towns
and big cities. You train in your own home, keep your present
job while learning. Many successful NRI men did not finish
high school. Let us send you an actual lesson, judge for yourself
how easy it is to learn.

No Experience Necessary—NRI Sends
Many Kits for Practical Experience

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

NRI Graduates Do Important Work p

making new demands for g smith,
trained Technicians. Good op-  Founder

portunities for spare time
earnings or a business of your

Broadcasting Offers
Satisfying Careers

4000 TV and Radio stations
offer interesting positions.
Govt. Radio, Aviation, Po-
lice, Two-Wayv Communica-
tions are growing fields.
Trained Radio-TV Opera-
tors have a bright future.
_——_—__—_—_—____1

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

BUSINESS REPLY CARD

No Postage Stamp Necessary if Mailed in the United States

“Had no other trainin lg u"de,;mnd “NRI changed my whole
in Radio before enroll- | gnened my own shop life. If 1 had not taken
ing, obtained J°b work before receiving my di- the course, probably
ing on TV amoplifiers be loma. I have had to would still be a fireman,
fore finishing course. Eu'e extra help. I am in- struggling along. Now
Now  Quality =~ Control dependent in my own Control Supervisor at
Chief.” T. R. FAvA- pyginess.”” D. P. Cres- WRCA -TV.” F.
Loro, Norwich, N. Y. gy Stockton, Cal. MEeLiNg, NewYork, N Y.

See Other Side
for more
information on
the Tested Way
to Better Pay

POSTAGE WILL BE PAID BY

NATIONAL RADIO INSTITUTE

SAMPLE LESSON
64-page CATALOG
both FREE

I Now Quality Control (hlef NRI Course Easy to Works on Color-TV
Washington 16, D. C. I
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CORRESPONDENCE (Continued)
cathode and the distance between it
and the anode. In a triode tube, the grid
enters the picture and the perveance
is a function of the product of the
grid — and cathode — plate spacing and
the cathode — plate spacing, as well as ®
of the element areas. With other factors
constant, perveance increases with
cathode area and with less spacing be-
tween cathode and the first element
outside the cathode.

A standard formula for perveance
for a tube is:

ix |
G = ——— where ix is the cathode cur- ’
ey’

rent and e,"” is the 3/2 power of the |
plate voltage.
(The current in a tube tends to rise

-

N

17 amd complete tech-
ISTAGE S g v e .

nical specifications on H. H. Scott components for ’58.

Scott

36 West 40th Street, New York City

Export Dept: Telesco International Corp.

2
o)
) (

H. H. Scott, 111 Powdermill Road, Maynard, Massachusetts

Rush me your new catalog E

11 brand new H.

components. NEW styling - . . NEW features

not linearly with the voltage but in &
proportion to the 3/2 power of the 2
voltage.) That is the reason for the gf:"
peculiar expression.—Editor E—;. 7] '
. L § \ R =
AGAINST LICENSING AND =) E 2
PAY TV = N z 2

Dear Editor:

I agree with Mr. Henry (“Licensing
Not the Answer,” page 21, September
issue). Licensing will just mean an
extra expense for the technician. I am
a part-time technician myself and do
not believe this business needs a li-
censed technician. I suggest that all
who oppose licensing write and let no
such move go through. Licensed tech-
nicians can pull underhanded deals too.
If no complaint is lodged, they get
away with it too.

I am also opposed to pay television.
The enjoyment of television is the con-
venience of having the program
brought into your own livingroom,
without cost. If 1 have to pay to see
a movie, I might as well go to the
theater. The airways are free. What’s
wrong with the present method of spon-
soring programs? I say those who op-
pose pay TV better speak up now and
not permit any such move to go
through. Brian CHIN KING
New York, N. Y.

we've added to our famous

°
\_—i—m=m——:——;m———_m“mms

our completely redesigned 210F amplifier.
Read all about the new features

facts!

Get all the technical data on Scott’s brand new
Model 300 AM-FM tuner. Get technical specs on

year? Then write for H. H. Scott’s new free catalog.

« « « @ cOmMmpieiely NEW line for "38.

Want all the facts on the most exeiting hi fi line of the

Get the

\ ‘:‘h

RED AND FUZZBALL

Dear Editor:

I wish to report that I thoroughly
enjoyed the article “Practical Color TV
Installation” by Bob Middleton. I am
looking forward to Part II. Part I was
clear and very well received. Give us
more. D. Wape PiTTmMAN
Fountain Head, Tenn.

COMPONENTS FROM H. H. SCOTT....

B

Dear Editor:

You can bet our boots I enjoved the
article titled “Practical Color TV In-
stallation.” i

Sure would like to see more written |
like that. The fact that Bob Middleton
tells where the adjustments are and
what they look like helps me a lot. I
mean the things around the picture
tube (color), beam positioning mag-
nets, ete. PETE KOWALCHIK
Kingston, Penn.

(And more in the same vein. No op-
posing votes yet—Editor.) END

NOVEMBER, 1957 21
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how long would it take you to solve this service problem?

SYMPTOM:

Loss of Ve

rtical Sweep

25v
PP
30,

VERT MULT
6SN7GT

S ey, -

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

H nTo FACT helps you lick problems like this

in just minutes for only*zléf£> per model!

Let's take a look at this problem: This trouble symptom
is present when there is no driving signal to the vertical
deflection coils and when the horizontal scanning is nor-
mal. Look for the following possible causes:

1. Defective multivibrator or output tubes

2. Open coupling capacitors C71 or C69

3. Open linearity control R6 or cathode resistor R79

4. Open size control RS

5. Open output transformer T3

With the applicable PHOTOFACT Folder at your finger-
tips, you trouble-shoot and solve this problem in just min-
utes. Here's how:

Using the Tube Placement chart (you'll find it in every
PHOTOFACT TV Folder) you can quickly locate and check

the multivibrator and output tubes.

Tubes okay ?—then : Check waveform at grid of vertical
output tube (W10). Wave shapes and peak-to-peak values
appear right on the pHoTOFACT Standard Notation
schematic. Waveform correct?—then: Check for open
R6, or R79 or for faulty components in the output plate
circuit. The DC resistance of the vertical output trans-
former and the lead colors are also shown right on the
schematic.

Waveform incorrect?—then: Check voltages at the
pins of the multivibrator tube. They’re right on the exclu-
sive Standard Notation schematic.

Whatever the trouble, you’ll locate it faster and easier
with a PHOTOFACT Folder by your side. Be sure to use the
complete Replacement Parts List to select the proper
replacement for the repair.

Use the servicing method you prefer—checking of waveform, voltage or resistance—
you'll find all the information you need at your finger-tips in PHOTOFACT.
For only- *2Va2¢ per model, PHOTOFACT helps you solve your service
problems in just minutes—helps you service more sets and earn more daily!

- *Based on the avarage number of models covered In asingle set of PHOTOFACT Folders.
== . i _ . B i
e HOWARD W. SAMS & CO., INC.
ST vo aasn ]
@ MIFL LG | : Howard W. Sams & Co., Inc. :
MONEY BACK : 5205 E. 46th St., Inehalﬂapt‘:hst t5, Ind. o - :
T &k Put me on your mailing list to receive the Sams oto-
GUARANTEE ! TS : fact Index and Supplements. My (letterhead) (business :
) . . ) card) is attached. |
Got a tough repair? Try this—at Howard W. Sams I 1
own risk: see your Parts Distributor and buy the FOR SERVICE 1 O1'm a Service Technician: O full time; [ part time 1
proper PHOTOFACT Folder Set covering the re- | 1
ceiver. Then use it on the actual repair. If PHOTO- TECHNICIANS ONLY I My Distributor is: —_— |
FACT doesn't save you time, doesn't make the job Fill out and mail coupon | :
easier and more profitable for you, Howard W. today for Free subscription : Shop Name =
Sams wants you to return the complete Folder Set to the Sams Photofact Index | Attn: i
direct to him and he'll refund your purchase price —your up-to-date guide to | f
promptly. GET THE PROOF FOR YOURSELF— virtually any receiver model | Address: — e |
TRY PHOTOFACT NOW! Y oy 1 ]
evertocomeinto yourshop. | City . Zone State i
‘Send coupon now. L P P PRI 8 4
22 RADIO-ELECTRONICS
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VM of them all--

~" TOWERS >
Rohn Towers are the only
complete line of towers . . .
from the No. 6 “all pur-

pose” tower which is most
suitable for TV installa-

§ R (o o A

communications tower.

a1 Hot-dipped galvanized f
finish is featured in the
entire line.

)
tions, to the giant No. 40 5
r
b4

heights 50-120". Features
Magic Triangle construction
that assures great
strength, stability and
durability. Stocking
Rohn No. 6 Towers | |l |
means you can fulfill
practically all tower
needs!

No. 40 Communica- |
tions Tower for ex- “‘i'-‘*"'-
treme heights and

heavy duty, work.
Uses large 18" equi-
lateral tniangular de- -
sign which allows
heights up to 300 ft. j
or lesser 1
heights

where con-
siderable
strength 1s
needed.

Used wide- R S

) "

No. 6 Tower is ideal for h]

11

11

lllllllTlIJl’llllIli{ITIIl\ Q\Q

| ) 0 T (R -

¢

quirements existing in your locality.

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

equipment.

Also available: No. 30 Towers and a unique
space-saver PACKAGED TOWER, the latter

available in heights from 24’ to 64’

> fine
towers,

ROOF TOWERS

5 ""Superior Design” roof

- towers in heights from
214’ to 10’. Most all mod-
els are collapsible for easy
shipping and storage. All
models ideal answer for
quick, inexpensive roof top
- installation. Get full
information on this

line of roof

NEW BASE

"Same day" installation base available NOW
. for No. 6 and P. T. Tower! Use this unique
base that permits “"on the spot™ erection and
“on the ground” assembly. Towers are then
merely "walked up” into position.

H
1

ROHN

N

i

|
|

: ROHN
"superior design”

SEND COUPON TODAY!

“"World’s Largest Exclusive Manufacturer of TV-Communications Towers”

ROHN Manufacturing Co.

116 LIMESTONE,

PEORIA, ILLINOIS

NOVEMBER, 1957

BELLEVUE
PHONE 4-9156

— e T em— e w——

=1 7, LINE

<> TUBING 1

ly for radio communication and micro wave
throughout U. S. Sell this tower for these re-

hS—

/
]

,7‘ @

Heavy-duty hot-dipped galvan-
ized steel tubing and rigid joints
give extraordinary strength.
Quick installation . . . mast at-
tached to base—antenna fixed,
then mast hoisted quickly to de-
sired height. Utilizes speciall
clamp and guy ring arrange-
ment. Flanged interior section;
crimped exterior section gives
you a mast that won't pull apart
with unequalled stability. Com-
plete with guy rings and neces-
sary erection parts. In 20, 30, 40
and 50 ft.
ground mounts available.

o

Telescoping

MASTS

sizes. Bases and

===

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

/" ACCESSORIES

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

X" ROHN offers these exclusives

¢ Hot-dipped galvanizing ® unequalled design and engineering
® mass production for low cost ® universal customer acceptance
® pioneer manufacturers ® complete line.

D i E— I — — — .  —— W — f——— — —

GET COMPLETE DETAILS AND CATALOG NOW
Rohn Mfg. Co., 116 Limestone, Bellevue

Peoria, I11.

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

FIRM

NAME TITLE
ADDRESS —

CITY. STATE

Wwww.americanradiohistorv.com
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RAYTHEON RECEIVING
TUBE DISTRIBUTORS

RAYTHEON BONDED
DEALER PROGRAM

at no added cost

GROUP LIFE INSURANCE

(Admmus?ered and Underwritten by New England Mutual Life Insurance Co.

fo r%eg

Raytheon Bonded Electronic Technicians

who by preference use Raytheon Receiving Tubes

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

The New England Mutual Life Insurance Com-
pany has created a Group Life Insurance Plan for
Raytheon Bonded Electronic Technicians — a plan
offered exclusively by Raytheon Distributors who
sponsor the Bonded Dealer Program. Any such Dis-
tributor who meets the necessary requirements for

setting up a Group Life Insurance Plan for Bonded
Dealers may give them this valuable protection with-
out the necessity of a physical examination. Check
with your Raytheon Sponsoring Distributor and see
if he has it available to you.

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

*Only Registered Raytheon Bonded Dealers who own their busi-
nesses and have the necessary shop facilities and equipment to qual-
ify for Bonding, are eligible for Group Insurance under this plan.

RAYTHEON MANUFACTURING COMPANY

Receiving and Cothode Ray Tube Operations

NEWTON 58, MASS. CHICAGO, ILL.

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

all these

ATLANTA 6, GA.  LOS ANGELES 7, CALIF.

2419 So. Grand Ave.

é?roe//ence e é"/ec/ wma

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

Semiconiductor Diodes and Teansistors, yucleonic Tubes, Microwave Tubes.

RADIO-ELECTRONICS

Wwww.americanradiohistorv.com
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What Does F.C.C. Mean To You?

What is the F.C. (.7

F.C.C. stands for Federal Communications
Commission. This is an agency of the Federal
Government, created by Congress in 1934 to
regulate all radio communication and radio and
television broadcasting in the United States.

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

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

What are the Different Types
of Operator Licenses?

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

COMMERCIAL RADIOTELEPHONE oper-
ator licenses are those required of technicians
and engineers responsible for the proper opera-
tion of electronic equipment involved in the
transmission of voice, music, or pictures. For
example, a person who installs or maintains two-
way mobile radio systems or radio and television
broadcast equipment must hold a radiotele-
PHONE license. (A knowledge of Morse code is

OT required to obtain such a license.)

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

AMATEUR operator licenses are those re-
quired of radio “hams”—people who are radio
hobbyists and experimenters. (A knowledge of
Morse code is necessary to be a “ham”.)

What are the Different (lasses of
RadiotelePHONE licenses?

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

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

(2) Second Class Radiotelephone License. No
on-the-job experience is required for this exami-
nation. However, the applicant must have
already passed examination Elements I and 1I.
The second class radiotelephone examination
consists of F.C.C. Element III. It is mostly
technical and covers basic radiotelephone theory
(including electrical calculations), vacuum tubes,
transistors, amplifiers, oscillators, power supplies,
amplitude modulation, frequency modulation,
measuring instruments, transmitters, receivers,
antennas and_transmission lines, etc.

(3) First Class Radiotelephone License. No
on-the-job experience is required to qualify for
this examination. However, the applicant must
have already passed examination Elements 1, 11,
and III. (If the applicant wishes, he may take
all four elements at the same sitting, but this is

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

Which License Qualifies for Which Jobs?

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

The SECOND CLASS radiotelephone license
qualities you to install, maintain, and operate
most all radiotelephone equipment except com-
mercial broadcast station equipment.

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

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

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

In the Grantham Correspondence Course, the
average begmner with NO previous experience
or training in radioelectronics should obtain his
second class radiotelephone license after from
200 to 300 hours of study. This same student
should then prepare for his first class FCC
license in approximately 100 additional hours
of study.

In the Grantham Resident Course, the time
required to complete the course and get your
license (under normal circumstances) is as
follows:

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

In the EVENING course (2 nights a week)
you should get your sccond cluss license at the
end of the 22nd week of classes and your first
cluss license at the end of 8 additional weeks
of classes. This makes a total of approximately

7 months required to cover the whole course,
from “‘scratch” through first class, in the ewening
course.

The Grantham course is designed specifically
to prepare you to pass FCC examinations., All
the instruction is presented with the FCC exami-
nations in mind. In every lesson test and pre-
examination you are given constant practice in
answering FCC-type questions, presented in the
same manner as the questions you will have to
answer on your FCC examinations.

Why Choose Grantham Training?

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

Is the Grantham Course a “Memory Course”?

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

Is the Grantham Course Merely a
“Coaching Service”?

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

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

Albert Mechleib, Box 136, Elrama, Pa. .
Leo Bishop, 37 Calle Contenta, Flagstaff, Ariz.. .

Carl Deare, Jr., P.O. Box 467, Jeanerette, La.

Robert Umthun, 1918 Eye §t,"NW, Washington, D.C. . .

Dan Breece, Station KOVE, Lander, Wyo.

Robert Todd, Station WWBG, Bowling Green, Ohio.
Jackson York, 1029 N. Quincy St., Arlington, Va..
Paul Chuckray, 6874 Weber Rd., Affton, Mo.. . . . .

License ks,
............. Ist 12
R Ist 12
............... Ist 11
.......... . Ist 21
! o s LW Ist 12
T RO — Ist 13
e e Ym0 Ist 15
.......... Ist 11

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

TWO COMPLETE SCHOOLS

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

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

"Opportunities in Electronics".

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

by training at

GRANTHAM
SCHOOL OF ELECTRONICS

HOLLYWOOD DIVISION
1505 N. Western Avenue, Hollywood 27, Calif. Phone: HO 2-1411

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

NOVEMBER, 1957

City

Grantham Schools, Desk 74-S

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

Please send me your free booklet telling how I can get

my commercial F.C.C. license quickly. I understand
there is no obligation and no salesman will call.

Name

MAIL TO SCHOOL NEAREST YOU

1505 N. Western Ave.
Hollywood 27, Calif.

Ago

Address

State _

e —————

WWW.americanradiohistorv.com

1 am interested in: [J Home Study, [J Resident Classes
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1 the best color TV picture

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

2  a better picture on more stations

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

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

tested and proven dependable

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

and engineering you know you can count on.

4  pre-sold to your customers

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

5 the complete line

a model for every reed . . . for every application. CDR Rotors
make it possible for you to give your customer exactly
what is needed . . . the right CDB Rotor for the right job.

_ﬂ_

SOUTH PLAINFIELD. N . J w CLEVELAND 13 OHIO

26 RADIO-ELECTRONICS
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Prepare for a Good Paying Job —Or Your Own Business

25 BIG KITS { 1 Will Train You at Home in

RADIO-TELEVISION

On Liberal No Obligation Plan!”

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

JUST MAIL COUPON!

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

Frank L. Sprayberry
Educational Dircclor

Train the Practicol Way—with Actual Radio-Television Equipment

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

See for Yourself... Make Your Own Decision

NEWEST ; :
DEVELOPMENTS .« o Mail COUPOII Today.

Your training The coupon below brings you my big new catalog plus

% covers UH F, Color an actual sample Sprayberry Lesson. I invite you to read

e spaa OF BADY Television, F M, the facts . . . to see that I actually illustrate every item

Oscilloscope
Servicing, High
Fidelity Sound
and Transistors.

I include in my training. With the facts in your hands,
you will be able to decide. No salesman will call on you.
The coupon places you under no obligation. Mail it now,
today, and get ready for your place in Radio-Televisica.

SPRAYBERRY ACADEMY OF RADIO-TELEVISION

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

Mail This Coupon For Free Fucts and Sample Lesson

- SPRAYBERRY ACADEMY OF RADIO-TELEVISION
10 Ak mowry 1512 Jarvis Ave., Dept. 20-U, Chicago 26, NI.
Please rush all information on your ALL-NEW Radio-Tele-

RadIOIG’QVISiOH vision Training Plan. | understand this does not obligate me

TRMNM(.;HPLA S and that no salesman will call upon me. Include New Catc-
> )' log and Sample Lesson FREE.

Name Age.

City Zone. State.

NOVEMBER, 1957
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A GREAT AMPLIFIER TUBE
IS PERFECTED
FOR TELEPHONY

A new transcontinental microwave system capable of carrying
four times as much information as any previous microwave system is
under development at Bell Laboratories. A master key to this devel-
opment is a new traveling-wave tube of large frequency bandwidth.

The traveling-wave amplifying principle was discovered in Eng-
land by Dr. Rudolf Kompfner, who is now at Bell Laboratories; the
fundamental theory was largely developed by Labs scientist Dr. John
Pierce. Subsequently the tube has been utilized in various ways both
here and abroad. At the Laboratories it has been perfected to meet the
exacting performance standards of long distance telephony. And now for
the first time a traveling-wave tube will go into large-scale production
for use in our nation’s telephone systems.

The new amplifier’s tremendous bandwidth greatly simplifies the
practical problem of operating and maintaining microwave communi-
cations. For example, in the proposed transcontinental system, as many
as 16 different one-way radio channels will be used to transmit a
capacity load of more than 11,000 conversations or 12 television pro-
grams and 2500 conversations. Formerly it would have been necessary
to tune several amplifier tubes to match each channel. In contrast, a
single traveling-wave tube can supply all the amplification needed for a
channel. Tubes can be interchanged with only very minor adjustments.

The new amplifier is another example of how Bell Laboratories
research creates new devices and new systems for telephony.

Left: A traveling-wave tube. Right: Tube
being placed in position between the per-
manent magnets which focus the electron
beam. The tube supplies uniform and dis-
tortionless amplification of M signals
over a 500 Mc band. It will be used to
deliver an output of five watts.

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT
RADIO-ELECTRONICS

www.americanradiohistorv.com
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NEW!12-WATT Williamsan-type HIGH
FIDELITY INTEGRATED AMPLIFIER HF12
e mpmm————_" with Preamplifier,
Equalizer &
Control Section

KIT*34% WIRED *57°

Compact, beautifully packaged & styled. Provides
complete "“front-end” facilities and true high
fidelity performance. Direct tape head & mag-
netic phono inputs with NARTB (tape) & R1AA
éphono) feedback equalizations. 6.tube circuit,
ual triode for variable turnover bass & treble
feedback-type tone controls. Output Power: 12
w cont., 25 w pk. IM Dist. (60 & 3000 cps @ 4:1):
1.5% @ 12 w; 0.55% @ 6 w; 0.3% @ 4 w.
Freq. Resp.: | w: 0.5 db 12 cp: ~ 50 ke; 12 wt
0.5 db 25 ¢ps — 20 kc. Harmonic Dist: 20 cpss
2% @ 4.2 w; A% @ 2.5 w; 30 cps: 2% @ 11 w;
4% @ 6.3 w; 40 cps: 1% @ 12 w; 12% @ 9.3 w;
2000 cpst V2% @ 12 w; 10 ke: 1% @ 10 w; 2%
@ 6 w. Transient Resp: excellent square wave
reproduction (4 uscc rise-time); negligible ring-
ing, rapid settling on 10 kc square wave. Inverse
Feedback: 20 db. Stability Margin: 12 db. Damp-
ing Factor: above 8, 20 cps — 15 kc. Speaker
Connections: 4, 8, 16 ohms. Tonec Control Range:
@ 10 ke, =18 db; @ 50 cps. =16 db. Tubes:
2-ECC83/12AX7, 1-ECCB2/12AU7, 2.EL84,
1-EZ81. Size: HWD: 334” x 12" x 844", 13 1bs.
Mounts in or out of cabinet.

NEW! 50-WATT =
Ultra-Linear i
HIGH
FIDELITY
POWER
AMPLIFIER ey

HF50 KIT 557% WIRED *87°

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

The specs are the proof...

NEW BEST BUYS by

HIGH FIDELITY PREAMPLIFIER

sureta kit ¥24%, winio *37°%
with Power Supply: =Hrs1 KiT ¥26%°, wiren $44°°

Will not add distortion or detract from the wide-
band or transicnt response of :he finest power
amplifiers at any control settings. High quality
fecdback circuitry throughout plas the most com-
plete control & switching facilities. Heavy-gauge
solid brushed brass panel, concentric controls,
one-piece: brown enamel steel cabinet for lasting
auractive appearance. Feedback-type, sharp ecut-
off (12 db/octave) scratch & rumble filters. Low-
distortion feedback equalization: 5 most common
recording curves for LPs & 78s including RIAA.
Low-distortion feedback tone controls: provide
large boost or cut in bass or treble with mid-freqs
& volume unaffected. Centralad printed-circuit
Senior *‘Compentrol” loudness control with con-
centrie level control. 4 hi-level switched inputs
(tuner, tv, tape, aux.) & 3 low-level inputs (sepa-
rate front panel low-level input seleetor permits
concurrent use of changer & turntable). Proper
pick-up loading & atenuation provided for all
quality cartridges. Hum bal. coatrol. DC super-
imposed on filament supply. 4 convenience out-
lets. Extremely flat wideband frzq. resp.: =1 db
8-100,000 cps; 0.3 db 12-50,000 cps. Extremely
sensitive. Negligible hum, noise, harmonic or IM
distortion. Size: 4-7/8” x 12.5/1€” x 4-7/8". 8 Ibs.

NEW

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

. NEW
“"60-WATT Ultra-Linear
HIGH FIDELITY POWER AMPLIFIER #HF60
with ACRO T0-330 OUTPUT TRANSFORMER

KIT #72% WIRED *99°

Superlative performance, obtained through finest
components & circuitry. EF86 low-noisc voltage
amplifier direct-coupled to 6SN7GTB cathode
coupled phase inverter driving a pair of Ultra-
Linear connccted push-pull EL34 output subes
operated with fixed bias. Rated power output:
60 w (130 w peak). IM Distortion (60 & 6000
cps at 4:1): less than 1% at 60 w; less than
0.5% at 50 w. Harmonic Distortion: less than
0.5% at any freq. between 20 cps & 20 kc within
1 db of 60 w. Sinusoidal Freq. Resp.: at 1 w:
35 kc at any level from 1 mw to rated power; no
pcaking or raggedness outside audio range. Sguare
Wave Resp.: excellent from 20 cps to 25 ke, 3 usec
rise-time. Sensitivity: 0.55 v for 60 w. Damping
Factor: 17. Inverse Feedback: 21 db. Stability
Margin: 16 db. Hum: 90 db bclow rated output.
ACRO TO0-330 Output Transformer (fully potted).
Speaker Taps: 4, 8, 16 ohms. GZ34 extra-rugged
rectifior (indirectly-heated cathode eliminates high
starting voltage on clectrolytics & delays B+ antil
amplifier tubes warm up). Input level cortrol.
Panel mount fuse holder. Both bias and D& —
balance adjustments. Std octal socket provided for
pre-amplifier power take-off. Size: 7” x 14” x 8",
30 lbs. Matching cover Model E-2 $4.50.

Genuine 2-way book-shelf size speaker sysiem. Jenser

See the “BEST BUYS” NOW IN
STOCK at your nearest distrikutor,
Fill out coupon on other side for

FREE CATALOG.

heavy duty 8” woofer (6.8 oz. magnet) & matching Jensen
compression-driver exponential horn tweeter with level
control. Smooth clean bass & crisp extended highs free of
coloration or artificial brilliance. Factory-built tuned bass
reflex birch hardwood cabinet (not a kit) constructed to
high quality standards. Neutral acoustical grille cloth

framed by a smooth-sanded solid birch molding. Freq.
Resp. measured 2 ft. away on principal axis in anechoic

Prices 5% hizher on West Coust.

chamber with 1 watt input — Woofer: =4 db 80-1800 cps:
Tweeter: *2 db 2800-10,000 cps; Crossover Region: 1800-

33-00 Northern Blvd., L.I.C. I, N.Y.

® 2800 cps, shift in level over this region depends on tweeter
level control setting. Power-handling capacity: 25 watts.
Size: 23”x117x9". 25 Ibs. Wiring Time: 15 min.

NOVEMBER, 1957
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NEW!
50-WATT
Ultra-Linear
| : - HIGH-
e @ @GO FIDELITY
INTEGRATED POWER AMPLIFIER HF52

with Preamplifier, Equalizer & Control

KIT 69 WIRED *109™  Section

Combines a power amplifier section essentially
identical to the HF50 power amplifier with a
preamp-equalizer control section similar to HF20
below. Provision for use with electronic crossover
network & additional amplifier(s). See HF50 for
response & distortion specs; HF60 for square wave
response, rise-time, inverse feedback, stability
margin, damping factor, speaker connections;
HF20 for preamplifier, equalizer & control section
description. Hum & noise 60 db below rated out
put on magunetic phono input (8 mv input for
rated output), & 75 db below rated output on
high level inputs (0.6 v input for rated output).
Matching cover Meodel E-1, $4.50.

NEW

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

KIT *49° WIRED #79°

A low-cost, complete-facility amplifier of the
highest quality that sets a new standard of per-
formance at the price, kit or wired. Rated Power
Output: 20 w (34 w peak). IM Distortion (60 &
6000 eps/4:1) at rated power: 1.3%. Max. Har-
monic Distortion between 20 & 20,000 cps at 1
db under rated power: approx. 1%. Mid-band
Harmonic Distortion at rated power: 0.3%. Power
Respense (20 w): 0.5 db 20-20,000 cps; =1.5 db
10-40,000 cps. Freq. Resp. (Y4 w): =0.5 db 13-
35,000 cps; =*=1.5 db 7-50,000 cps. 5 feedback
equalizations for LPs & 78s. Low-distortion feed-
back tone controls: large boosts or cuts in bass or
treble with mid-fregs. & volume unaffected. Loud-
ness control & separate level set control on front
panel. Low Z output to tape recorder. 4 hi-level
switebed inputs: t(uner, tv, tape, aux; 2 low-level
inputs for proper loading with all cartridges. Hum
bal. eantrol. DC superimnposed on {ilament supply.
Extremely fine output transformer: interleaved

windings, tight coupling, careful balancing, grain-
oriented steel. 82" x 15” x 10”. 24 1bs.
Matching cover Model E-1. £1.50

Turn page for other EICO ad.
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the specs prove it . .
your BEST BUY is

for COLOR & Monochrome TV servicing

FREE CATALOG

shows you HOW TO SAVE 50%

on 50 models of top quality
professional test equipment.

MAIL COUPON NOW!

GENERATOR &
MARKER #368

s WIRED
#ﬁ.) 36995 SI 1995

Eutirely electronie sweep circuit (no mechanical
devices) with accurately-biased increduetor for
excellent linearity. Extremely flat RF output: new
AGC eireuit automatically adjusts osc. for max.
output on cach band with min. ampl. variations.
Exceptional tuning aceuracy: edge-lit hairlines
eliminate parallax. Swept Ose. Range 3-216 mc in
5 fund. bands. Variahle Marker Range 2-75 mc in
8 fund. bands; 60-225 mc on harmonic band. 4.5
me Xtal Marker Ose., xtal supplied. Ext. Marker
provns:on Sweep Width 0-3 mc lowest max. devia-
tion to 0-30 mc highest max. dev. 2-way blanking.
Narrow range phasing. Attenuators: Marker Size,
RF Fme, RF Coarse (4-step decade). Cables: out-
put, ‘scope horiz.,, ‘scopc vertical. Decp-etched
satin aluminum panel; rugged grey wrinkle steel
cabinet.

NEW! RF :
SIGNAL GENERATOR - %
#324 -

KIT WIRED |, =
$94% 539 2 ¥ @

150 ke to 435 me with ONE generator! Better
value than generators selling at 2 or 3 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,
8.5-11 me, 211-37 me, 37-145 me; 1 harmonie
band 111-435 ie. Freq. aecurate to +1.5%; 6:1
vernier tuning & excellent spread at most impor-
tant alignment fregs. Etched tuning dial, plexi-
glass windows, edge-lit hairlines. Colpiits RF osc.
directly plate-madulated by K-follower for
improved mod. Variable depth of int. mod. 0-50%
by 400 cps Colpitts 0sc. Variable gain ext. ampli-
fier: only 3.0 v nceded for 30% mod. Turret-
mounted eoils 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 & shiclded cable for RF out.
12AU7, 12AV7, selenium rectifier; xmfr-opcrated.
Deep-ctched satin aluminum panel; rugged grey
wrinkle steel cabinet.

TURN PAGE
FOR MORE
EICO VALUES

Prices 5% higher on West Coast.

NEW! DYNAMIC
CONDUCTANCE
¥ TUBE & TRANSISTOR
| TESTER #6066
KIT WIRED
9" *109"

COMPLETE with steel cover and handle.

SPEED, case, unexcelled accuracy & thoroughness.
Tests all receiving tubes (and picture tubes with
adapter). Composite indication of Gm, Gp & peak
cemission. 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%
accurate pot). New series-string voltages: for 600,
50, 300 ma types. Sensitive 200 ua meter. 5
ranges meter sensitivity (1% shunts & 5% pot).
10 SIX.position lever switches: freepoint connec-
tion of cach tube pin. 10 pushbuttons: rapid insert
of any tube clement in leakage test circuit & speedy
scl. of individual sections of multi-section tubes in
merit tests. Direct-reading of inter-element leakage
in ochms. New gear.driven rollchart. Checks nep-n &
p-n-p iransisters: separate meter readings of col-
lector leakage eurrent & Beta using internal dec
power supply. Deep-ctched satin aluminum panel;
rugged greywrinklesteelcabinet. CRA Adapter $4.50

NEW!

COLOR

and Monochrome
DCto SMCLAB& TV
5”7 0SCILLOSCOPE
#460
KIiT WIRED
57995 312950

o Features DC Amplifiers!

Flat from DC-4.5 mc, usable to 10 mc. VERT.
AMPL.: sens. 25 rms mv/in; input Z 3 megs;
direct-coupled & push-pull thruout; K-follower
coupling bet. stages; 4-step {req-compensated
ajtenuator up to 1000:1. SWEEP: perfectly linear
10 ¢ps-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; cdge-lit engraved lucite graph screen;
dimmer; filter; bezel fits std pholO equipt. High
intensity trace CRT. 0.06 usec rise time. Push-pull
hor. ampl., flat to 400 kc, sens. 0.6 rms mv/in.
Built-in \o]l calib. Z-axis mod. Sawtooth & 60 ¢ps
outputs. Astig. control. Retrace blanking. Phasing
control.

NEW! PEAK-to-PEAK
VTVM #232 & UNI-
PROBE (pat. pend.)
KIT WIRED
32995 34995

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

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

Latest circuitry, high sensitivity & precision, wide

ranges & versatility. Calibration without removing

from cabinet. New balanced bridge circuit. Hngh

Z input for negligible loading. 414" meter, can’t

burn-out circuit. 7 non-skip ranges on every

funetion. 4 functions: 4+DC Volts, ~DC Volts, AC

Volts, Ohmns. Uniform 3 to 1 scale ratio for extreme

wide-range accuracy. Zero eenter. 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 volts: 0- I 35,155 15 50,

150, 500, 1500 (up to 30,000 v with HVP probc &

250 mc with PRF probe). Ohms: 0.2 ohms to

1000 megs. 12AU7, 6AL5, sclenium rectifier; xfmr-

operated. Deep- etched satin aluminum panel,

rugged grey wrinkle steel cabinet.

® Send for
FREE CATALOG
now

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

WwWwWWwW.americanradiohistorv.com

Name.
Address

Wir

5” PUSH-PULL
0SCILLOSCOPE

425

KIT $44.95

ed $79.95

7" PUSH-PULL
0SCILLOSCOPE

470

KIT $79.95
Wired $129.50

TUBE TESTER

3625

KIT $34.95
Wired $49.95
* tests 600
mil series
string type

tubes

e illuminated
roll-chart

.......... $4.50

KIT
$29.95

Wired
$38.95

6V & 12V BATTERY ELIMINATOR &
CHARGER #1050

Sep. hi-gain RF
& lo-gain audio
= & inputs.
co0 Special noise
1 eoo © locator. Calibra-
G " ted wattmeter.
. av
é e! KIT $24.95
.’%“i&"‘/;' Wired $39.95

20,000
MULTIM

Wire

KIT
Wire

0hms/Volt
ETER #565

KIT 24.95

d $29.95

1000 Ohms/ Volt'
MULTIMETER
#5636

$12.90
d $14.90

Reads 0.5 ohms

Show me HOW TO SAVE 50% on Test Equip-
ment and Hi-Fi.
name of neighborhood distributor.

Send me FREE C

. ? —500 megs, 10
- mmfd—5000 mfd,
e power factor.
®
{2 4 KT
d v $19.95
P2 & ® Wired
$29.95
R-C BRIDGE & R-C-L COMPARATOR
F+950B
q"
VIVM PROBES KIT Wired
Peak-to-Peak $4.95 $6.95
RF . .$3.75 $4.95
High Voltage Probe-1 — {11
High Voltage Probe-2 ...............$4.95
SCOPE PROBES
Demodulator ... $3.75 $5.75
Direct ...............$2.75 $3.95
Low Capacity $3.75 $5.75
e B TR Y en

atolog and

RADIO-ELEC
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Radio-Electronics

Hugo Gernsback, Editor

1TACTILE ELECTRONICS

e oo The Sense of Touch Can Be Conveyed From Afar . . .

HE direct extension of the first human sense—hearing—

over appreciable distances began with the telephone in

1876. In 1926, John Logie Baird of London, England,

added the second sense—sight—when television made its
debut. *

Remote perception of the third sense—touch—Dby teletactility
—feeling at a distance—has been partly with us for some
time. It is possible that Elisha Gray was the first to approach
it with his telautograph (1388), which is still in use today.
By means of the telautograph you ecan write at a distance,
instantaneously, in your own handwriting. True, this is not
transmitting actual touch at a distance, but it comes close to
it. Some of the telautograph features may be used in future
teletactile apparatus.

To understand better the problem of teletactility and its
enormous future technical applications, we should first ana-
lyze its essentials. The tactile sense of touch or feeling means
coming in contact with something—a sensation conveyed
through the tactile nerves. These sensitive nerves are highly
susceptible to pressure, variations of surface from polished
to rough unevenness such as velvety, sticky, soft or hard, etc.
In addition, the tactile nerves are sensitive to temperature.

While no single instrument—Ilet us call it a Teletac—yet
in existence can successfully feel at a distance, there is no
reason in the world why it cannot be developed in the future.
We have practically all the means at hand to bring it to
life soon.

Indeed, for many years industry has had (and used) parts
of the future Teletac. Let us cite a few. In paper manu-
facturing, electronic instruments continuously feel and check
the thickness, smoothness (coating) of the paper in process
of manufacture. The instruments alert the attendants if the
paper runs uneven, or stop the machine automatically. For
thin (tissue) papers, elecironic contacting devices guard
against small holes in the sheet. Similar instruments are
used in the manufacture of rolled metal sheeting, such as
nickel, copper, brass, tinfoils, ete. Devices of the same kind
are used in the textile industry to control weaving machinery
for smoothness in finishes, density, thickness (weight), etec.,
of the final cloth product.

In the printing industry, where high-speed presses require
extra-fast output, the metal rollers are heated or other heat-
ing means are used to dry the inks rapidly on the running
paper sheet as it issues from the press. Thermo-electronic
devices maintain an exact optimum temperature while the
press runs.

In rubber manufacture, special electronically rigged rollers
check the correct softness or hardness of rubber stock. Here,
too, the electronic sensing device stops the machinery if the
end product is too hard or too soft.

A recent sensing device, called the prowimity limit switch,
uses a special transducer. The entire instrument, less than
2 x 6 inches, is actuated, by the presence of magnetic mate-
rials, over a wide range of shapes, sizes, weights, roughness,
whether at rest or speeding. The sensing head requires no
physical contact and is effective up to a 1-inch distance. It has
no moving parts and has many industrial uses.

The Physiophone of the author, first demonstrated in 1920
at the New York Institute for the Deaf, transformed sound
waves into high-frequency electric waves. These were then
conveyed via hand electrodes to the deaf. The sound was felt

# Paul Nipkow in Berlin was first with the invention of the scanning disk,
in 18584, but no fast, light-sensitive photoelectric cells were then ir exist-
ence. Hence he never achieved true television.
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as pleasant, slight tingling shocks. By holding hands a group
of totally deaf persons could simultaneously ‘hear” musie,
speeches, ete.

Of interest also was a later electric instrument called tele-
tactor used by the deaf. It converts sound waves into vibra-
tions which are detected by the finger tips.

But let us now consider the comprehensive Teletac, a
future instrument with which you can actually feel at a dis-
tance. The complex transmitter—not necessarily large—could
then be plugged into any telephone which by that time will
also be color-television equipped. You could then see, feel and
order a suit or a bolt of cloth or any other merchandise aeross
the continent. Fantastiec? Yes, but not impossible. The sales
clerk upon request would run his Teletac over the goods and
you could actually feel the texture at a distance. Your Tele-
tac receiver, an integral part of your own phone, requires
that you merely insert your finger into its opening. Instantly
you will feel the fabric and you will distinguish between silk,
velvet, wool or linen. A doctor, too, can in this manner feel
a patient’s pulse, take his temperature, etc.

How can this be done? At the transmitter we have a
metallic sensing “brush.” Its smooth, round “bristles” are of
metal. The short bristles, very close together, are mounted on
a sort of telephone diaphragm with an electromagnet under
the diaphragm making the device act similarly to a telephone.
Moving the bristles over a rough texture vibrates the dia-
phragm niore than a smooth surface. By amplification the re-
ceiver diaphragm is displaced exactly as the one at the trans-
mitter. The receiver has a similar diaphragm with bristles
on which your finger rests. You now have the illusion of
feeling the exact consistency of the texture at the far trans-
mitter. Your finger is at rest, but the bristles have the motion,
acting as if you moved the finger over the distant material—
which is what actually occurs. This is of course only one way
to accomplish teletactility. There are many other and more
refined ways.

At the transmitter a thermistor surrounds the bristles at the
same level as their tops but ‘does not touch the bristles. When
the ring touches any material—or the human body, for
instance—the thermistor transmits an electric impulse over
the line. At the receiver this impulse—amplified—heats a
similarly shaped heater rim. Hence your finger senses the
same degree of heat as that existing at the transmitter. A
doctor can thus place a thermometer in the Teletac receiver
and read the patient’s temperature, provided the patient had a
Teletac transmitter.

This is only a wery sketchy and incomplete description of
such a device without future refinements. For the immediate
future and for industrial purposes, the problem is much
simpler.

For oil-well drilling, for instance, the sensing organ can
be quite rugged to tell the men instantly in what type of
strata the drill head is biting. Pyrometers for heat interpre-
tation at a distance are already on the market.

One interesting, noncommercial Teletac could easily be
adapted for the blind. Braille books, using elevated dots for
tactile reading are expensive. In the future, one monitoring
person could guide a transmitter over the pages of a single
book. Innumerable blind individuals could then simultanecusly
feel-read such a braille broadcast at small cost.

Industry has thousands of uses for various electronic
teletacs. Few will be alike, as every manufacturing plant has
its own special conditions. Yet one thing is certain: electranics
will be able to supply any type of Teletac required to feel
and sense efficiently at a distance. —HAG.
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(Top) Spacistor Collector vertical rod at

bottom right; base, rod slanting to bot-

tom left; injector, left slanting cat-
whisker; modulator, one at right.

ITHIN the past few months

two new amplifying devices

have appeared in the field

where for so many years
de Forest’s electron tube ruled alone,
moving aside a little only in the past
decade to permit the transistor to do
some of its jobs.

One of the new devices, Raytheon’s
Spacistor (RAD10-ELECTRONICS, Septem-
ber, 1957, page 8) looks like a member
of the transistor family. The other, the
Naval Ordnance Laboratory’s Solion
(rhymes with Napoleon) (“Electro-
chemical Units,” RADIO-ELECTRONICS,
August, 1957, page 12), is like nothing
else in this world. A flat cylindrical
cell, which may be less than 2 inches
across, divided or partly divided into
two sections and filled with an elec-
trolyte, it is a closer relative to the
old wet cells that used to operate door-
bells than to anything now used in the
electric—electronic field. Yet it can
measure pressures, flows, accelerations,
and performs other functions which
would otherwise require expensive,
complex and bulky equipment. Operat-
ing on just under 1 volt, it runs for
such long periods of time on an electric
cell (battery XA-10B) specially con-
structed for it as to make even the
transistor look like a current hog.

Neither of these devices has reached
the commercial market, and it is still
too early to predict what part they
will play in an electronic world where
the tube and transistor have already
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COVER FEATURE

ji Two new approaches to

TION

New semiconductor and
electrolytic devices may
push ultra-high-frequency
limits upward; far outdo
transistors in circuitry
simplification and
compactness

By ERIC LESLIE

(Bottom) Solion (left) with special 0.9-

volt battery (center) and an indicating
meter, as used to measure moderate
sound pressures.

proved themselves practical and ver-
satile amplifiers. The Spacistor is
expected to find its most useful appli-
cations in the uhf field; the Solion is
limited to a top of 400 cycles at present,

The Spacistor operates at 100 volts;
transistors are commonly low-voltage
devices. Transistor output and input
impedances are low; those of the
Spacistor are high, even higher than
for vacuum tubes. Transistor input
capacitances, conversely, are high; the
Spacistor’s lower than those of vacuum
tubes.

The transistor’s most serious limita-
tion has been frequency. Readers re-
member when commonly available ones
would work well over only a little more
than the audio range. The frequency
limit has been pushed steadily upward
since that time, but is still well below
that of vacuum tubes.

One reason for the frequency limita-
tions of the transistor is the slow

but can operate from there down to dc.
It can also be used as a transducer to
turn electric into mechanical energy.

The very name of the Spacistor puts
it in the solid-state amplifier family,
whose best known member is the tran-
sistor. But this semiconductor device
acts in many ways more like a vacuum
tube than a transistor. (See Fig. 1.)

INJECTOR

.l

EMITTER-

BASE_

Amplified  PFIEY
Output= | ‘<{

Input—

M u“nnn

Amplified [MRERAR I cOLLECTOR
Output— \“W h‘ U
i el

Fig. 1—Two amplifiers compared. Spacistor—High voltage is applied between
collector and base in direction to produce strong electric field and practically no
current. Electrons injected into this field flow very rapidly to collector. Flow
is modulated by signal applied between base and modulator, which acts like
vacuum-tube grid. Transistor—Similar hut lower voltage is applied between
collector and base. Since emitter (in n-p-n transistor) is more negative than
base area near it, it injects electrons, which flow to positive collector (at lower
speed than in the Spacistor, because of lower collector voltage). Signal to be
amplified is applied between base and emitter, current from which increases
and decreases as it becomes more or less negative with respect to base. Action
is same in p-n-p transistor, with reversal of voltages and current flow.
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Fig. 2—Idealized cross section of an
experimental Spacistor.

diffusion of charge carriers (electrons
or holes) through the base region. The
applied voltages are usually low, and
little push is applied to the charge
carriers. Therefore, they move at a
relatively low speed and when faced
with rapid alternations of signal cur-
rent just can’t get to their destinations
rapidly enough to produce an output
exactly mirroring that of the input.
In the language of the scientists, the
electric field in which they move doesn’t
give them enough acceleration.

A vacuum tube—with a drop of
usually more than 100 volts between
cathode and plate—has a strong field,
and electrons are hurried right along
in it. The same is true of the Spacistor,
where 100 volts is applied across the
body of the semiconductor, between
collector and base in Fig. 2.

The unit is a p-n junction hooked
up in reversc bias (the direction that
opposes current flow). Thus, there is
a sharp potential gradient throughout
the Spacistor, and we find a heavy
spacz charge somewhat like that in a
vacuum tube. This charge exists to
some extent throughout the semicon-
duetor, but is much heavier in the area
marked scC. In this area particularly,
moving charges are speeded by high
voltage across the Spacistor body.

So the problem of speeding up the
charge carriers is solved. All that re-
mains now is to get some charge car-
riers to speed up. We also have to
control our stream of charges so: as to
get amplifier action. The tungsten-wire
contact marked INJECTOR supplies the
charges. It is connected to the base
through a battery (BATT 1) which
biases it slightly more negative than
that part of the base with which it is
in contact. Therefore it emits electrons
into sc¢, the space charge area. The
flow of electrons from the injector is
limited by the backward pressure of
the space charge, as in a vacuum tube.

The MODULATOR is placed a little
farther along the body of the Spacistor
and is also biased (with BATT 2) to be
somewhat more negative than the area
under it. But it is doped with a little
p-type material, and thus forms a p-n
junction with the underlying semicon-
ductor. Since its bias is negative, it
can emit no holes into the base and
therefore draws no current.

The input signal is applied between
the modulator and the base. The mod-
ulator acts like the grid of a vacuum
tube; changes of voltage on it vary
the current from the injector. The de
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bias voltage on the modulator also
makes it act something like the screen
grid in a vacuum tube. The field due
to this voltage is felt through the
whole space-charge region and has a
greater effect on the no-signal current
from the injector than does the voltage
from BATT 3, across the whole Spacistor.
Thus it tends to prevent the injector
current from being affected by changes
in the voltage between base and collec-
tor. This keeps the output impedance
reasonably high—in excess of 30 meg-
ohms for an injected current of 30 ma.
(The input impedance is likewise high
—also about 30 megohms.)

The Spacistor is still in the early
experimental stages and has not yet
been tested to the limits of its capabil-
ities. No checks at very- or ultra-high
frequencies have been run, and the full
amplifying power of the device is still
unknown. Low-frequency power gains
of 70 db and voltage gains of 3,000
have already been obtained from experi-
mental wunits. Transconductance of
present Spacistors is considerably be-
low that of good vacuum tubes, but is
comparable to that of dry-cell types.

The Spacistor’s output capacitance
is extremely low—values of less than
1 wpf are entirely feasible—and it is
expected that amplifiers can be built
to operate at frequencies higher than
1,000 mec. Another advantage of the
Spacistor is the isolation of input and
output circuits by the modulator’s
screening action—a valuable feature in
multistage circuits. It is further ex-
pected that it will be possible to con-
struct Spacistors from much higher-
temperature materials than transistors.

The ionization cell

Many of us were given some idea
of ionic action in our student days. In
practical life, the flow of electrons has
so far overshadowed that of ions that
we may have forgotten that ions can
carry current as well as electrons. Yet
the ion still does play its part in our
everyday life. It does useful work in
gas tubes, like mercury-vapor rectifiers,
thyratrons and voltage regulators, and
is even more common in electrolytic
capacitors, where ions actually form
one of the plates. A more conspicuous
(but less useful!) form of ionic activity

1+

Fig.3—Detector
of low-frequen-
cy sound or
pressure waves.

PLASTIC +
DIAPHRAGM

GAUZE ANODES

PLASTIC DIAPHRAGM
ORIFICE CATHOOE

ELECTROLYTE

T

INERT PLASTIC
HOUSING
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is corona discharge, ever more familiar
with increasing voltages on TV tubes.

Ionization is the breaking down of
atoms under electric stress. An atom
so broken down may lose an electron,
and be dissociated into a negative elec-
tron and a positive ion. Or it may gain
an electron and become a negative don.

An ion, then, is a charged particle
of matter—an atom that has gained
or lost one or more electrons.

Tons may be made by collision. In a
mercury-vapor rectifier or thyratron,
electrons on their way from cathode to
anode knock electrons out of the gas
atoms they run into on the way. These
electrons accompany the first ones to
the plate, increasing the tube’s eur-
rent output.

Ions may also be made chemically.
FElectrolytes are chemical solutions
whose constituents may be ionized. A
very common example of such ionization
is the electric primary cell (a flashlight
battery is the most common example).
Chemical action dissolves zinc atoms
out of the can. They leave in the form
of positive ions, leaving electrons be-
hind them, and unite with negative
ions of chlorine to form zinc chloride.
Energy is released by this chemical
reaction; electrons piled up in the zine
electrode (the can) constitute a nega-
tive voltage and can be made to do
work on their way back to the positive
(carbon) elcctrode.

In some types of electrolytic cells
we may put an external source of
electricity across the electrodes instead
of expecting energy from the cell it-
self. (The electrolytic capacitor again
comes immediately to mind.) A cell
with two electrodes of the same metal
and an electrolyte composed of a zalt
of that metal can be used in electro-
plating. Atoms go into solution as
positive ions at the positive electrode,
each atom leaving an electron behind.
These ions drift toward the negative
electrode, where each one picks up its
missing electron and again becomes an
atom of the metal. (If the negative
electrode is not of the same metal as
the positive one, it will be plated with
metal from it.)

The Solion

A third type of electrolytic cell—
the one used in the Solion—is one in
which the electrodes take no part in
the action. A typical Solion has plat-
inum electrodes and a mixture of iodine
molecules and potassium iodide in sclu-
tion. The potassium iodide breaks up
into positive potassium and negative
iodide ions. The iodine molecules, drift-
ing to the negative electrode at a rate
virtually independent of the low volt-
age which is applied to the Solion,
acquire electrons and become negative
iodide ions. These ions move to the posi-
tive electrode, give up their electroms,
again become iodine molecules.

The quantity of electric current that
will flow is controlled by the rate at
which iodine molecules are broken
down into iodide ions at the cathode
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BIAS VOLTAGE

Fig. 4—Response of cell of Fig. 3 as
signal is inereased.
(negative electrode) rather than by
their re-formation into iodine molecules
at the positive electrode. Hence the
current flow is independent of voltage
and depends on factors such as stirring
(movement of solution past the cath-

ode).

Thus we can use mechanical energy
(stirring) to regulate electrical energy
or convert mechanical energy to elec-
trical energy. The first application of
such an effect that comes to mind is
a flow meter, and the Solion can be
used for that purpose.

Fig. 3 is an example of a flow meter.
This is a typical Solion used as an
acoustic detector (in other words, as
a sort of microphone).

At the orifice cathode, iodine is
changed to iodide ions. At the gauze
anodes, iodide ions are reconverted to
iodine molecules. The number of iodine
molecules coming into contact with the
orifice cathode controls the flow of
electric current in the solution.

When there is a flow of electrolyte
through the cathode orifice, the number
of iodine molecules coming into contact
with the cathode is greater than when
the liquid is still. Sound waves striking
the diaphragm at the left (Fig. 3)
exert pressure on the liquid, causing it
to flow back and forth through the
orifice in proportion to the intensity
of the sound. The meter indicates cur-
rent changes accordingly.

The peculiar shape of the cathode
is due to the response desired. A cath-
ode so constructed will have roughly a
logarithmic response, as indicated by
Fig. 4. A cell of the type shown in
Fig. 3 may pass a current of less than
20 pa with no flow of liquid through
the cathode orifice. At .001 cubic centi-
meter (cc) per second the current
increases to more than 40 ua, an easily
measurable difference. At 1.0 cc per
second, current is more than 300 ua.

The same type of cell may be used
to indicate and measure low-frequency
changes of pressure that would not be
called sound waves. Results are partic-
ularly good between 2 and 10 cycles,
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though the cell can be designed to in-
crease response at a desired frequency
(resonate) and is useful up to a top
limit of about 400 cycles with present
designs.

The ''separated detector"

The Solion principle may be used in
a variety of modified designs for special
jobs. An example of a slightly different
type of Solion is that in Fig. 5. It is
adapted to the measurement of uni-
directional flows and pressures. The
hookup resembles that of Fig. 3, except
that one of the outside electrodes is at
the same voltage as the cathode, which
in this cell is a piece of closely woven
platinum gauze. (Its response is linear
rather than logarithmic.) The ions
tend to drift toward the left (positive)
electrode (anode) where they become
iodine molecules. In time, practically
all the iodine ions find themselves,
under the attraction of the anode, on
the left side of the cathode (separator
electrode). Now, if there is a move-
ment of liquid toward the right, due to
pressure on the left diaphragm, new
ions are brought into contact with the
cathode, and increased current flow is
indicated on the meter. If flow is
from right to left, there is no action
—there are practically no iodine ions
in the liquid in the cell’s right section.

The electro-osmotic cell

The Solion is a two-way transducer—
it can act as a flow meter which con-
verts mechanical energy to electrical
energy, and as a pump which converts
electrical energy to mechanical energy.
This pump can be made without moving
parts by using electro-osmosis.

An electro-osmotic pump is shown in
Fig. 6. It has long been known that
when a liquid of low conductivity is
placed in a tube of-—for instance—
glass, the inside surface of the tube
takes on an excess negative charge.
The solution close to this surface has
an excess positive charge, its atoms
having lost electrons to the glass. The
great majority of these positive ions
are tightly bound to the surface and are
not free to move. Further out, they are
freer to move, though they are also
less numerous.

If a voltage is applied to electrodes
at the ends of the tubes, as shown in
Fig. 6, these ions start to move to the
left, taking other molecules with them.

if
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PRESSURE~
SENSITIVE
DIAPHRAGM

DILUTE
I0DINE
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DETECTING X
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Fig. 5—Separated detector measures
unidirectional liquid motion; acts as
rectifier on back-and-forth flows.
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Fig. 6—How an electro-osmotic flow
is produced.

The solution is literally “dragged by
its skin” through the tube. The rate of
flow can be varied by varying the volt-
age applied across the ends of the tube.

In the “pump” used in some Solion
devices, the narrow tube is replaced by
a porous disc which is essentially an
arrangement of thousands of extremely
small tubes. The electrodes are placed
on the flat surfaces of the dise and
thus liquid is forced from one side of
it to the other.

An example of an  electro-osmotic
cell is shown in Fig. 7. It uses distilled
water as a low-conductivity fluid, and
the flow of liquid can be made linear
with the applied voltage.

Such a cell may be combined with the
separated detector of Fig. 5 to form an
amplifier. A typical example is an
electro-osmotic cell with 1 volt applied
across it. The current can be held to
about 30 pa, a power input of 30 micro-
watts. A linear separated detector
hydraulically coupled to the electro-
osmotic cell can be designed to give an
output of 10 ma across 100 ohms. This
is 10 milliwatts out for 30 microwatts
in, a power gain of 330.

f—>SIL.VER/SILVER (ON
ELECTRODES

T
FRITTED {POROUS) DISC

Fig. 7—Voltage applied to electro-os-
motic cell produces liquid flow.

The possibilities of the Solion are by
no means limited to the types described
above. Other designs for special pur-
poses or for obtaining outputs bearing
a special mathematical relation to the
input have been designed. But even
those already described seem to have
a wider range of applications than can
at present be predicted or imagined.
They are expected to be particularly
useful in airplane instrumentation.
Three of them coupled together, accord-
ing to the Naval Ordnance Laboratory,
can be used to show directional changes
in the three dimensions through which
an airplane flies, replacing hundreds
of pounds of bulky equipment with
three extremely simple, compact units
whose weight is measured in ounces.
The same compactness and simplicity
are likely to open up many applications
in industrial and other fields. END
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Part I—How drift and Untjunction transistors
work and a discussion on the manufacture
of alloy and diffusion transistors

By PAUL PENFIELD, JR.

N October and November, 1956, I

attempted to clarify some of the

confusion which was inevitable as

a result of the barrage of numerous
types of transistors, many with very
strange-sounding names. Within the
past year some new transistor types
have appeated, specifically RCA’s Drift
transistor and G-E’s Unijunction. In
addition, there has been some recent
confusion about the effects of various
manufacturing methods on transistor
properties. Therefore, it seems appro-
priate to go over this question.

Drift transistors

The major limit on high-frequency
response of junction transistors is the
time it takes holes (for p-n-p tran-
sistors) to wander or diffuse across the
base. Inside the base regicn there is
no electric field, and the only reason
why the holes travel across at all is
that there are more of them near the
emitter and they tend to spread out
evenly.

Fig. 4—Diffused E-C

transistor. Special

masks control the area
of diffusion.

A
OFFusED |7 ‘q

€ ¢

=1
- DIFFUSED

There are three main ways to get
around this effect. One is to make the
base extremely thin (as in surface-
barrier or micro-alloy transistors).
Another is to devise a structure which
does not have any current carriers
diffusing, and restricts the flow of
carriers directly instead (the field-effect
transistor). A third way is to build
an electric field in the base of an
ordinary junction transistor to make
the holes scoot across faster. When
holes are acted on by an electric field
they drift much faster than they would
otherwise diffuse. The p-n-i-p transistor
(“Confused About Transistor Types,
Part I,” Rapio-ELecTrONICS, October
1956) has such a built-in electric field,
but it is not as efficient as the one in
the drift transistor.

The built-in electric field is produced
by having a difference in the number
of donor atoms distributed in various
parts of the base. Near the emitter
there are more than near the collector.
The “why” is not obvious but, if prop-
erly done, this graded-impurity base

Fig.

1—Uni-
jundtion transis-

ELECTRONIES

-

tor has one junc-

tion, three leads.

Fig. 3—Cross-sec-

tion photograph of

an alloy transistor,
Note that the june-

Fig. 6—Normal
construction of
drift transistor.
Fourth

f —— N
L = W
Fig. 5—Alloy—diffused
transistor uses best fea-
tures of alloy and dif-  A“OvE0
fused techniques to
make a good drift tran- OIFFUSED
sistor.
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tions are parallel

(Photo courtesy
Raxtheon Mfg. Co.}

lead is
often added to
provide shield-
ing. 8
N
—() c
P
DIFFUSED DONORS
e
Fig. 7 — Steps in
making a double-

diffused transistor.
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produces an electric field which is in
the proper direction to help holes cross
rapidly to the collector.

The drift transistor is also called a
diffused-base transistor because this
describes the way the impurities are
placed in the base. However, in opera-
tion, drift by electrie field, not diffu-
sion, is the method used for getting the
holes across the base. Do not be con-
fused by these terms.

This arrangement also leads to a
small collector capacitance and a low
base resistance—both desirable effects
for high-frequency operation. Because
of these factors the drift transistor can
operate in the tens of megacycles.

The Unijunction

Formerly known as the double-base
diode, this device (shown in Fig. 1)
has only one junction but two base
contacts. (See “Using the Unijunction”
RADpI10-ELECTRONICS, July, 1957.) If it
had an additional collector region on
the right, it would be just like a tetrode
transistor.

In operation, a steady current is
passed between the two base electrodes,
and the point where the emitter is
located is at some voltage above base 2.
As the emitter contact’s potential is
raised, nothing much happens until it
reaches the potential of the base region
directly opposite it. At this point the
junction at the emitter becomes for-
ward biased, and the current flows in.

The interesting thing is that as soon
as the emitter junction passes current,
the effective base-to-base resistance
drops considerably because of the holes
which the emitter passes into the base.
Once this happens, the point in the
base near the emitter junction will drop
in voltage, causing the emitter to be
even more forward biased, causing
more emitter current, ete. This is an
unstable condition, and the current
would run away if it were not limited
by external resistors. The device is now
in a low-voltage high-current condition
and is effectively on whereas before it
was off.

The Unijunction transistor is not
useful as an amplifier, but is good for
switching ecircuits, multivibrators, ete.
It has been compared to the thyratron
because its firing action is similar.

Transistor differences

Two transistors may be different, and
therefore be given different names, for
a number of reasons. They may be dif-
ferent types or they may be made from
different materials—germanium, silicon
or some other semiconductor.

Generally speaking, silicon is better
at higher power levels and germanium
at higher frequencies. In the future,
one of the dozens of uninvestigated
semi-conductors may turn out to be
better transistor material than either
germanium or silicon.

But an important third difference
may be the method-of manufacture.
Junction transistors, for example, can
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be made many ways, and the tran-
sistor’s characteristics depend on the
method used.

In making transistors the idea is to
make two p-n junctions close together.
Remember that a p-region is formed
wherever the acceptor density is greater
than the number of donor impurities,
and n-type material has more donors
than acceptors. Methods of making
transistors depend on schemes to move
impurity atoms about and change their
density.

Four such schemes are important.
One is crystal-growing with controlled
amounts of impurities. Another is
melting a piece of germanium and
letting it refreeze (recrystallize). The
third is a diffusion operation conducted
at moderately high temperatures, and
last comes the very important alloy
technique. Many manufacturing meth-
ods use more than one of these four
techniques.

Alloy transistors™ are by far the most
common, especially for everyday appli-
cations and for power transistors. Here
we start off with, say, an n-type chip
of germanium (see Fig. 2) and place
small dots of indium-gallium-silver
alloy on it. Upon heating, this alloy
melts and dissolves some of the germa-
nium. When the temperature is lowered,
the germanium nearest the n-type
germanium refreezes to form a single
crystal, but heavily doped with gallium,
which is an acceptor. Thus this region
will be p-type.

In practice, two dots are placed on
the chip of germanium simultaneously,
one to be the collector and one the
emitter. Fig. 8 is a microphotograph
of a cross-section view of a completed
structure. Special techniques were used
to make the p-type regions, emitter and
collector, appear white. Contact is made
by soldering a wire onto the two dots
and making an ohmic contact to the
base region.

This method is simple and cheap and
gives nearly 100% yield when done
with care. Unfortunately it is not easy
to control the base width accurately, so
alloy transistors are not too good for
high frequencies.

Silicon p-n-p and n-p-n alloy tran-
sistors are possible, as are germanium
n-p-n models, but in each of these cases
there are still unsolved problems.

Diffusion types

Impurity atoms such as donors and
acceptors can diffuse through solid
germanium at moderately high temper-
atures just as a drop of ink will slowly
diffuse through a glass of still water.
The rate at which they diffuse depends
on the temperature and also on the
material.

Diffusion can take place from plated
electrodes made of the diffusing mate-
rial or from a vapor of the material.

* Also known as alloy-junction, alloyed, fused-
junction, fusion-alloy, diffused-alloyed, fused-
alloy, and formerly known as diffused-junction,
alloy-diffusion and diffused transistors. Do not
be confused hecause of the many names, some
of which are close to or the same as names for
different manufacturing methods.

If doped material is heated in a vacuum,
impurities will diffuse out from the
surfaces.

Diffusion is a very versatile technique
for moving impurities to form june-
tions, although not enough information
is yet available about it. The tempera-
ture applied is moderate so the germa-
nium does not melt, and the time re-
quired is measured in minutes so the
process can be controlled fairly accu-
rately.

Often, diffusion will occur in making
other types of transistors, and it is not
really known what role diffusion has in
making alloy transistors. Because it is
not easy to tell which mechanism is at
work, alloy transistors used to be called
diffusion transistors.

A diffused emitter—collector (or dif-
fused E-C transistor) is made by dif-
fusing in acceptor impurities on two
sides of a thin slab of n-type material
(see Fig. 4) to form two junctions.
The device looks much like an alloy
transistor.

An additional step is required to
make contact to the p-regions, raising
the cost slightly, but an advantage is
that for power transistors the heat sink
can be attached much closer to the
collector junction. This type of con-
struction is best suited for silicon and
germanium power transistors. Both
p-n-p and n-p-n transistors can be made.

An alloy-diffused (or diffused-base)
transistor is made by diffusing an
n-type layer on the surface of a
p-type crystal. This n-layer becomes
the base (as shown in Fig. 5) and the
original crystal the collector. A p-type
emitter is alloyed in on the top sur-
face.

This technique is rather easy with
germanium and gives a donor distribu-
tion in the base which makes the com-
pleted unit a drift transistor, not a
normal junction transistor.

Alternatively, the original material
could be intrinsic or slightly n-type,
and both the emitter and the collector
could be alloyed after the diffusion
process. Fig. 6 shows the construction,
which is used in commercial drift tran-
sistors.

Double-diffused transistors, still not
commercially available, are quite prac-
tical for silicon. Here two diffusions
are used, in the order indicated in Fig.
7. First a p-layer is diffused as the
base and then on top of this, at a lower
temperature, an n-layer is diffused on
as the emitter.

There are several undgsirable fea-
tures about the double-diffused tran-
sistor, such as thc necessity to drill a
hole through the emitter region to make
connection to the base. However at
present this technique is one of the
most promising for high-frequency
silicon transistors.

Next month we will continue with
this discussion of manufacturing meth-
ods. Bonded, micro-alloy, grown-junc-
tion, rate-grown, grown-diffused and
melt-back transistors will be covered.

TO BE CONTINUED
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By A. H. TAYLOR

RANSISTORS need protection

against mistakes in any cireuit,

but especially in class-B amplifiers.

Fuses are simplest but their cost
tempts you to fuse too heavily and their
resistance makes trouble in low-im-
pedance circuits.

You can make a circuit breaker that
has lower resistance than a fuse from
a transistor and a relay. It will soon
pay for itself. The principle is very
simple and is also good for using cheap,
high-resistance meters in circuits which
will not tolerate their resistance. Place
a low resistance (R1) in series with
the load and apply the drop across it to
the emitter and base of a transistor as
in Fig. 1. Put the relay coil (or meter)
in series between the collector and the
battery.

It makes no difference whether the
battery returns to the base as in Figs.
1-a and -b or to the emitter as in Fig.
1-c, if the resistance of R1 is much
lower than the common-base input re-
sistance of the transistor. Very high
alpha is no advantage but a low-current
relay and a transistor with low input
resistance make a circuit breaker with
lower series resistance. Coil resistance
up to about 10,000 ohms has no effect
but to require a higher voltage. The bat-
tery supply (Ea) must be a volt or two
more than the relay requires (oper-
ating current times coil resistance) but
less than the transistor’s maximum
rating. Keep it as low as possible.

Voltage can be lowest in Fig. 1-a be-
cause the polarized relay has less re-
sistance for the same operating current.
The unbiased tongue remains tripped
without battery drain and is reset by
hand or reverse current. Capacitor C
makes the breaker trip instead of just
buzzing and can be larger if a delay is
wanted.

Circuits in Figs. 1-b and 1l-¢ use
ordinary plate-circuit vrelays which
operate with a few ma in coils of
2,500-10,000 ohms and are connected
to hold on after tripping until reset.
They do not need capacitor C if they
make before they break, but with make-
before-break contacts switch S1 is need-
ed in Fig. 1-b to protect the transistor
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Protect your transistors
with circuit breakers

TRANSISTOR
CIRCUIT
BREAKERS

A compact three-

terminal brezker

opens the nega-
tive lead.

FEEDTHROUGH
INSULATOR

- BREAKER
CURRENT
SETTING

NEGATIVE .ﬁ:
Gl ' POSITIVE

NEG INPUT

Construction of
three-terminal
circuit breaker.

during switching. A large value for
capacitor C delays tripping.

Three-terminal breaker

The breakers of Fig. 1 have only two
terminals and can be used anywhere like
a fuse. Fig. 2 shows the circuit of a
compact three-terminal breaker which
uses the battery of the protected circuit.
It requires a p-n-p transistor if it breaks

www.americanradiohistorv.com

the positive lead and a n-p-n transistdr
and reversed electrolytics if it breaks

the negative lead. The photos show
construction details of the unit. |
The sensitive relay in this breakédr
keys a huskier one with better contacq;.
There should be several contacts, but
the relay that fits the box doesn’t have
them. Besides, it is better to use in-
dependent breakers with circuits thdt
have more than two battery leads.
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Rl—see text

C—3 pf, 50 volts

Ry |—polarized relay, 500-ohm coil

Ry 2—nonpolar relay, 2,500 to 10,000 ohms
SI—dpst toggle

$2—spst toggle

V—CK722

Ba‘tery—3-22.5 volts

Fig. 1—Three basic circuit breakers.

A pilot light indicates that the
breaker has been tripped and, if it
burns out, the current through R1 holds
the relay without it. The 75 ma drawn
by the relay doesn’t kill the battery if
it is shut off promptly. Ryl could be a
latching relay that holds mechanically
instead of electrically, but it would be
bigger and cost more.

Tripping current and delay are con-
tinuously adjustable. C2 delays the trip-
ping longer as R4 is decreased (it can
have any one of a wide range of values)

before it breaks. Cl causes no delay
because it is charged directly from the
battery through R2, which prevents
contact pitting. Where there is chance
of accidentally reversing polarity, C1
and C2 should each consist of two
capacitors in series back to back, to
trip the breaker instead of damaging
the transistor or the capacitors. Some
electrolytics do seem to work at low
voltage with either polarity. To use
this breaker with higher currents, just
make R3 lower and F1 heavier.

A circuit breaker not only protects
the transistors but also warns of ampli-
fier clipping when set to the known
overload point and not delayed. It
trips on peaks which a milliammeter
does not show but which distort the
output.

Multistage breakers

Amplification increases the sensitiv-
ity, which means lower resistance. You
can add alternate p-n-p and n-p-n
stages to the simple de amplifier of Fig.
3 until the amplified cutoff current
trips the relay or temperature has too
much effect. The gain is low because
the first stage operates near -cutoff.
Bridge circuits would be better and
stabler.

All these breakers need protection
against dead shorts. Put a fast fuse
heavy enough for negligible resistance
in series, and preferably a light fuse in
the base lead as in Fig. 2. A 10-ma fuse
(263 ohms) cuts the sensitivity of a
CK722 or a 2N97 about one-third, so
use a 1/32-amp 8AG, whose 40 ohms
have little effect. Even a resistor of this
size might save the transistor till the
other fuse can blow. The relay coil re-
sistance protects the transistor’s collec-

and Cl1 can be omitted if Ryl makes tor circuit. END
R3 5-20n
1/8A- 8AG e
S o—
gl = ‘l | F2d1/32A- 806
_+_
PALOT, Rl (elie— RY I
%"3“ 25]25v
R2 10a
TO 24V SUPPLY LOAD

R4 1-140K

(2R25/25v
LT

R1—68 ohms, !/, watt

R2—!0 ohms, 1/ watt

R3—5-20 ohms, !/, watt
R4—1,000-140,000 ohms, !/, watt
Cl, 2—25-uf 25-volt electrolytic
FI—/s amp, BAG

F2—1/32 amp, 8BAG

Ryl—spdt, normally open, 6500 ohms, closes on
3 ma dc with 22.5-volt battery
Ry2—spst, 320 ohms, 75 ma on 24 volts dc
S—spst toggie
Y—CK722, 2N 107 for breaking positive lead (see text);

2N97, 2N229 for breaking negative lead (see text) |

Fig. 2—A three-terminal circuit breaker to open positive lead.

2Ng8

RY(POLARIZED)

CK722
V2

S'—:l N R1—1.2-18 ohms
R2, 3—1,000 ohms,
/7 watt
C+:F3/50V C—3 uf, 50 volts
s Ry—polarized refay,
500-ohm coil
oot VI, Vi—2N98
rol v2-CK722
4+ I, =
Fig. 3—A multistage circuit breaker.
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MULTIPLE
SUN
BATTERY

By RUFUS P. TURNER

THE de output of an inexpensive sun

battery is too Jlow for most amateur
and experimental applications such as
supplying the bias for transistor ecir-
cuits. However, more current or voltage
can be obtained by connecting several
of these cells in parallel or series.

Completed sun battery.

Readers have several times expressed
curiosity as to the performance of a
battery of these cells and we decided
to make a test to determine the output
characteristies. First, it was figured
that three cells would be about the
largest number the average experi-
menter would buy. So three Interna-
tional Rectifier Corp. type B2M cells
were mounted and connected as shown
in the photo and Fig. 1.

8 2j{EHOTOSLLSI) _ DIRECTION OF LIGHT

o= Ll A4S B

RED BINDING POST
BLACK BLACK BINDING POST
Fig. 1—Pictorial of wiring.

B—

0C

OUTPUT ——+—HH1
|

10 50 100
OUTPUT CURRENT- pA

Fig. 2—Output of multiple sun battery.

Fig. 2 shows the dc output charac-
teristic of this three-cell sun battery
when exposed to direct sunlight. Note
from this curve that the output varies
from 1.2 volts at 1.2-uxa load (external
resistance R. = 1 megohm) to 0.2 volt
at 400 pza (R. = 500 ohms). The de
output will be proportionately lower in
dimmer light. In the 100-400-za region,
in which most transistor operation prob-
ably will occur, there is a variation
from 0.2 to 0.97 volt. END
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INCE 1 have written so many

articles showing why different
amplifiers cause different kinds of
distortion and getting straight the
way in which different circuits func-
tion, I have received a number of calls
asking why don’t I design a really
good amplifier circuit using the best
principles discussed. The reason is
obvious—I have been too busy inves-
tigating and writing. However, it is
time for the best principles to be put
together into one amplifier. And—in
response to popular demand—here it is.
Based on some of the popular mis-
conceptions I have been bucking, some
things this amplifier does will be de-
cried by those who have been doing
other things. So right here it will be
well to explain just why the circuit
is arranged the way it is:
Investigating different ways of cou-
pling output tubes shows that using
push-pull triodes gives the best chance
of getting high quality with low distor-
tion. But the output is rather inefficient,
unless we go to transmitting triodes
and get an output in the region of 100
to 200 watts by working in class B;
in which case it is possible to achieve
an efficiency comparable to, if not
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V3
PRIMARY
LEADS FACE EACH
OTHER
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Twin-coupled
high-fidelity
amplifier deliv-
ers 15 watts.

higher than, that obtained at lower
powers with pentodes.

Using simple push-pull pentode oper-
ation, the circuit is extremely ecritical
of correct matching, which no practical
loudspeaker achieves. The circuit is
much more efficient in that the tubes
give a much bigger output for lower
cost, but the stability tolerances of an
overall feedback arrangement can be-
come very critical, especially of prac-
tical (speaker) loads. Many low-cost
“high-fidelity” amplifiers do use push-
pull pentodes with sonte degree of feed-
back in the output. But they cause their
designers numerous headaches in get-
ting distortion down to a satisfactory
figure (working into a resistance load),
juggling the circuit so it remains stable
(if in fact it does) into the variety of
possible practical loudspeaker loads and
also adjusting the circuit so it sounds
reasonably good.

The third alternative is Ultra-Linear.
This splits the difference between
triode and pentode operation and, in
most tubes, also splits the difference in
efficiency. As far as the tubes are
concerned, it is often the best method
of operation as regards linearity, but
this is not the end of the story. You
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AUDIO—HIGH FIDELITY

By NORMAN H. CROWHURST

AMPLIFIER

In this new circuit reproduction
18 tmproved by using two output
transformers—without pushing
up the price

need a very good output transformer
designed specifically for this purpose
or other kinds of distortion will show
up that the patent specification didn’t
tell you about.

Unity-coupled

While Ultra-Linear operation makes
pentode tubes much more tolerant of
different loading, there is another fact
about practical operation that allows us
to use pentode operation, provided we
do it the right way. This is the relation-
ship between a speaker’s impedance
characteristic and power demand.

At the low-frequency end, whare
resonance causes a speaker’s impedance
characteristic to rise, resonance im-
proves its electromechanical efficiency.
What is needed is virtually constant
voltage drive, rather than constant
power drive. Less power is required if
the speaker is matched to the ampliier
in the region where its impedance is
substantially resistive (see Fig. 1-a).
This means that, although pentodes
normally produce more distortion work-
ing into a higher load, we can utilize
this impedance drive to reduce dis-
tortion by a greater ratio than the rise
in impedance. The reduction in power
demand from the output then results
in a satisfactory distortion figure.

Reactive components in a speaker’s
impedance characteristic at the high-
frequency end have a similar factor
to help them. A speaker works best
when fed by a constant voltage or high-
damping-factor amplifier and, in most
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program material, there is very little
power at the extreme high frequencies.
An amplifier using pentode output and
a feedback arrangement that readjusts
the tube operation to compensate for
this (Fig. 1-b) and that delivers full
power into a nominal resistance load
over the entire audio-frequency range,
will perform at least as well as the
Ultra-Linear. It will be more efficient
hecause pentode operation is still more
efficient than Ultra-Linear, especially
with class-B operation.

This is the philosophy behind ‘two
popular circuits, the unity-coupled by
MelIntosh and the Circlotron by Electro-
Voice. The unity-coupled circuit uses
a special output transformer, a vital
feature of which is the bifilar winding
of the primary. None of the trans-
former manufacturers produces a trans-
former for unity coupling, with a bifilar-
wound primary. If they did, its cost
would put unity coupling off the map
for most amplifier builders. McIntosh
can produce a competitive amplifier
with this circuit only because they make
their own transformers on a production
line, integral with the manufacture of
the amplifier itself.

The Circlotron is a circuit that is
also specially adapted to production by
a manufacturer who specializes in this
type. The output transformer is not
unusual (beyond having an unusual
ratio), but the power transformer has
to be because the circuit requires two
separate high-voltage supplies.

Twin-coupled circuit

In the circuit I use, which I propose
to call the twin-coupled circuit, instead
of using two separate high-voltage
supplies, or a very special bifilar-wound
output transformer, I use a conven-
tional power supply with two conven-
tionally wound output transformers of
moderate cost. The cost of these out-
put transformers is such that two of
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them can be obtained for less than the
one found in more conventional high-
quality amplifiers.

This is made possible by the use of
a circuit which does not require output
transformers to respond to frequencies
far beyond the actual audible frequency
range required, merely to satisfy stabil-
ity criteria of the feedback circuit. It
has always seemed to be a waste to
require an output transformer that
maintains response flat to somewhere
between 100 ke and 1 me to amplify
satisfactorily frequencies that go up
to only 20 ke.

The next question is how big are we
going to make this amplifier? For the
first model we decided to use a couple
of EL84’s to deliver a maximum output
of 10-15 watts. This amplifier will
deliver about 10 watts rms continuous
sine wave. In practical audio program
material it delivers the equivalent of
15 watt rms undistorted and 30 watts
peak with slightly less than 1 volt in-
put. This is because, when a continuous
maximum output is passed, the B-plus
voltage drops off a little and reduces
the available power. So for performance
comparison purposes this can be called
a 15-watt amplifier.

The reason so small an output proves
satisfactory is that it does not run into
sudden kinds of distortion when the
output is exceeded on momentary peaks.
Careful observation and tests with
various amplifiers of different power
ratings have shown some interesting
facts. Many circuits designed to de-
liver 50 watts or more probably deliver
their rated output with very low distor-
tion. But try to get 51 watts from a
50-watt amplifier and you will suddenly
find you are getting only about 35
watts of distorted output.

This explains a fact that many have
already noticed: that some lower power-
output rated amplifiers give apparently
cleaner and better output than those
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Fig. 1-a (above)—Speaker impedance varies
with frequency. Fig. 1-b (left)—Properly ap-
plied voltage feedback can improve perform-
ance of pentodes into a speaker load without
losing advantage of better efficiency.

with a bigger rating according to
specification. Suppose we have an audio
program run at an average level of,
say, 5 watts, with peaks extending up
to what should require 60 watts.

Using a 15-watt amplifier of good
design, the average level will be pure
and undistorted at 5 watts. The 60-
watt peak will be slightly distorted,
but clipped down to about 20 watts
instead of 60. The overall result does
not sound too bad.

Now the same apparent level from
the 50-watt amplifier will sound con-
siderably worse. The average b-watt
output, by itself, would sound the same
as from the 15-watt amplifier. But the
60-watt peak drives the 50-watt ampli-
fier into very severe distortion, so as
to give only about 35 watts extremely
distorted output. Not only this, but the
distortion hangs over into the 5-watt
level that immediately follows the 60-
watt peak. Consequently even the aver-
age 5-watt level is much more distorted
than it sounds in the well designed
15-watt amplifier.

To make the 50-watt amplifier sound
as clean as the 15-watt amplifier we
have to turn the gain control down so
the peaks stay well below 50 watts,
which means we shall no longer have
the average operating level of 5 watts.
Consequently the output will not sound
as loud as it does from the 15-watt
amplifier.

Based on this experience, the twin-
coupled amplifier eliminates the causes
of sudden-overload distortion and, sur-
prisingly enough, gives performance
that compares with many 50-watt
amplifiers very favorably, although it is
capable of delivering only 30 watts
peak undistorted and 10 watts rms.

Circuit details

My circuit uses cathode bias. This is
not an essential feature of the twin-
coupled circuit but is thought best for
this particular tube combination be-
cause the EL84 is rated to give 17
watts from a pair, either in class AB;
with cathode bias or in class B with
fixed grid bias. Use of the class-B
arrangement would improve power
supply economy and possibly allow a
bigger reserve power against maximum
measured power—if this is an advan-
tage. The disadvantage is that class-B
operation with fixed bias runs us into
that sudden-overload trouble.

There are ways of overcoming this
problem by using extra tubes in the
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circuit, but, for the purpose of this
amplifier, as class-AB operation gives
the same output as class B, the simpler
method (and the cheaper one) is to
switch to cathode bias and use class
AB. Fig. 2 is the amplifier schematic.

The next point involves the choice of
phase inversion. One idea considered
was to use the 12AX7 with one half
operating as a split-load phase inverter.
This would enable single-ended feed-
back to be used, which was one reason
for abandoning it. As we shall see,
there are advantages to the use of
entirely push-pull feedback in this cir-
cuit. The other reason is that the split-
load phase inverter comes immediately
before the 12AU7 driver (V2), which
has boot-strap coupling in the plate
cireuit to get enough swing to drive
the output tubes. This means that the
input grid swing to the 12AU7 on each
half is just about the maximum possible
by the time you reach maximum output
from the EL84’s. Under this condition
a split-load phase inverter introduces
a rather curious distortion and one
which overall feedback tends to exag-
gerate rather than minimize.

When the grid of the 12AU7 coupled
to the cathode of the split-load phase
inverter begins to conduct, as it will if
peak output is even slightly exceeded,
it clips the waveform, the same as with
any other grid current in an R-C-
coupled circuit. But, as well as clipping
the waveform of the drive stage coupled
to the cathode, it produces a very sharp
peak in the waveform fed to the other
half of the 12AU7. This is because the
cathode half of the split load is virtual-
ly bypassed by zero impedance as soon
as grid current begins to flow in the
tube it drives. This means that the tube
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T8

C2, 3—0.5 pf, 200 volts, paper tubular

C4, 5—.05 uf, 600 volts

C6, 7—0.5 uf, 600 volts, paper tubular

C8-—40-80—20 uf, 450 volts, electrolytic, can type

F—Fuse, 3 amp

JI, 2—phono jacks

S—spst switch on R

Tl, 2—output transtormers, 7!/, watts, 4,000 ohms,
plate to plate ct: 8-, 16-, 32-ohm secondary
(Chicago Standard A-8094, Thordarson Meissner
22521, Merit A-2997, Triad 5-34X

T3—power transformer: primary, 117 volts; secondary,

Chassis, 9x 7 x 2 inches

Sockets, 9-pin shielded (2)

Sockets, 9-pin unshielded (2)

Socket, octal

Fuse extractor post

Barrier strip, Cinch-Jones 4-141 or equivalent

Grommefs,% inch (4)

Grommet, i/4 inch

Tie strip, Cinch Jones 52A

Tie strip, Cinch Jones
removed)

Miscellaneous hardware

53C (one mounting lug

Fig. 2—Circuit of the twin-coupled amplifier.

begins to operate into the plate half of
the load as a full amplifier, instead of
a split-load inverter. Consequently a
sudden, very sharp pointed peak, in a
negative direction, appears in the plate
circuit (Fig. 3).

All of this begins to happen at about
the same time other circuits reach over-
load points. The effect of feedback is to
exaggerate this sharp peak. It takes a
variety of forms at different fre-
quencies. Some places appearing as a

V3 SOCKET

VI SOCKET

V2 SOCKET

notch, at other places it begins to ldok
like a damped parasitic oscillation on
the waveform. This is shown by Fig. 4.

This defect can be avoided by using
push-pull operation throughout, which
is the circuit I finally adopted. A fur-
ther advantage of wusing push-pull
operation throughout is that it allows
entirely push-pull feedback. This means
the output transformers can be removed
from the feedback loop. Some will
immediately object that this means the

RI7 FUSE HOLDER

Underchassis view shows the relatively uncluttered wiring.
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SPUT LOAD INVERTER

Fig. 3—Waveform distortion due to
split-load and other inverters, when op-
erated to maximum swing of following
stage.

feedback does not cancel distortion
“produced by” the output transformer.
This is not true, as I have shown in
previous articles.

Output transformers cause distor-
tion in two ways: by the direct effect
of the magnetizing current at low fre-
quencies or due to their internal react-
ance at very high frequencies.

Usually the latter effect is produced,
only due to the method of operating
the tube or due to overall feedback.
Consequently, removing the transform-
ers from the overall feedback loop,
rather than allowing them to pro-
duce distortion at the high-frequency
end, frees them from the liability of
doing so and also makes it possible to
use a transformer that does not have
to respond up to 100 ke or higher to
produce satisfactory performance up to
20 ke.

At the low-frequency end, feedback
from the primary is as effective in
reducing distortion due to transformer
magnetizing current as feedback from
the secondary. So, by using overall
feedback from the output tubes back to
the input 12AX7, we avoid the need
for wunnecessarily high-quality output
transformers and produce an amplifier
which is inherently more stable than
any kind of ecircuit with output trans-
formers in the feedback loop.

In this circuit it is important to
have close tolerance values for feed-
back resistors R2 and R3 in the cath-
odes of the 12AX7 and R4 and R5 from
the cathodes of the EL84’s. These
resistors should be 5% tolerance or
better.

The phase-inversion circuit is some-
what new, although it looks like a
straight paraphase. It is different be-
cause the overall feedback operation is
included in phase inversion. If the
inversion provided by resistors R9 and
R10 is not exact, overall feedback will
correct for this.

The use of a paraphase inversion is
still liable to produce an effect similar
to that described with the split-load
phase inverter. The presence of overall
feedback in push-pull minimizes the
effect, but it still ean increase the dis-
tortion a little before the clipping point
is reached, due to the fact that 12AU7’s
do not start to conduct grid current
suddenly.

42

The remedy for this is to insert
resistors R12 and R14 in series with the
12AUT’s grids. This prevents the slight
grid current commencement at pin 7
of the 12AU7 from being reflected into
the 12AX7 grid at pin 2 and producing
an asymmetrical signal through the
amplifier. Instead the signal fed to pin
2 of the 12AX7 is a true inversion of
that at the input, pin 7. The slight
droop at maximum signal, due to the
very small commencement of grid cur-
rent through R12 and R14, is symmet-
rical and readily compensated for by
the feedback arrangement, until eclip-
ping occurs on the .output tubes.

Checks with the indicated values for
R9 and R10, used for phase inversion,
show that close tolerance is not critical.
The closely controlled push-pull feed-
back takes care of slight fluctuations
at this point. Serious deviation from
the correct values, such as using 17,000
or 100,000 ohms in place of 68,000
ohms, will result in unbalance in the
drive to the 12AU7 and consequent un-

Fig. 4—Two waveforms resulting from
the effect of Fig. 3 working in a feed-
back amplifier.

Bt
7-100K
2 R12

12AX7
PHASE INV

Vi

12AU7
DRIVER

Sl 47K
ua%oon < RI3S20K

B+
Fig. 5—Circuit shows how to add a bal-

ance control.
balance in the drive to the EL84’s. This
will be approximately equalized in the
output due to the transformer and
cross-coupling action, so the fed-back
signal gets almost equalized by the time
it reaches the cathodes of the 12AX7.
The degree of unbalance in the drive
to the 12AU7 and EL84’s will be less
than the degree of error in the phase-
inverter values. Due to feedback action,
the fed-back signal at V1’s cathode will
be unequal to compensate for the in-
equality the phase inversion tends to
produce.

But to produce maximum output and
avoid a form of notch distortion, which
may show up above 3,000 cycles, it is
best to use the indicated values for R9
and R10, as well as close-tolerance feed-
back resistors. If you want to incor-
porate a refinement to be sure of
obtaining absolutely the best perform-
ance from this amplifier (and some
people always like to have a BALANCE

www.americanradiohistorv.com

control in a push-pull amplifier) use a
50,000-ohm potentiometer in conjunc-
tion with a 47,000-ohm resistor in the
phase-inverter circuit. This c¢ircuit is
shown in Fig. 5. Adjust the BALANCE
control for equal voltages on the grids
of the 12AU7, at a 1,000-cycle input
signal.

Another comparatively minor advan-
tage of this amplifier circuit is that it
readily lends itself to modification to
push-pull input. This has some advan-
tages if you wish to operate the ampli-
fier with a compressor, expander o1
coded controls, using variable-gain
stages ahead of it. These circuits work
with much less distortion if the vari-
able-gain tubes are used in push-pull
so as to give a push-pull output. In
using this amplifier, it is then possible
to use push-pull coupling throughout.
All that is necessary to make the change
is to remove the phase-inversion compo-
nents, put another 270,000-ohm unit in
the grid circuit to pin 2 of the 12AX7
and bring out another input lead. This
is shown in Fig. 6.

How it works

Now come the points that everyone
wants to know—how this amplifier
really works. It uses two output trans-
formers, the primary of one being in
the cathode circuit while the primary of
the other is in the plate and screen cir-
cuits, with these cross-coupled. The
secondaries are connected in parallel,
not only at the ends but at each tap.
This means that whichever secondary
tap is used, half the output current will
be delivered by each transformer.

On the primary the same resultant
current flows through both transformer
windings because they are virtually in
series. The high voltage goes in at the
center tap of one, through the tubes and
out through the center tap of the other
from the cathodes. So half the audio
voltage is developed on each output
transformer’s primary.

For the extremely low frequencies,
magnetic coupling from one primary
to the other by the parallel-connected
secondaries is sufficient to insure that
screen voltage is always in phase with
cathode voltage and that plate voltage
is equal but in opposite phase on each
tube. To take care of the middle and
higher frequencies, where the leakage
inductance of the transformer would
loosen off this coupling, the simple
expedient of placing a 0.5-uf capacitor
between screen and cathode of each tube
is used. This means that good coupling

R FEEDBACK

: 12AXT
AMPL- ook 12AU7
(2 RI12  pRIVER

47K V2 i

_)
ki .5
6'“26
< hETE!
RI3S210

-7 K .
2 2

3.5 RI4 47K
RBSI00K
Os4 A

&
FEEDBACK

Fig. 6—Circuit modification provides
push-pull input.
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in the tube is maintained cut to a fre-
quency far beyond that possible in an
output cireuit of this type where the
correct maintenance of voltage between
screen and cathode depends on trans-
former coupling.

Here many will ask, “Why, if you
are using a low-cost transformer of
conventional construction, do you have
to get one specially made?” This was
something I hoped to avoid. But every-
thing I could find listed had to be
rejected for one of two reasons.

WATTS OUTPUT (AVERAGE)
225 4 625 9 1225 1B

g
E
B
=
<
£

RMS VOLTSI%UTPUT
Fig. 7—Distortion characteristic: for
continuous tone and short-term power
demand. Harmonic content below the
sharp upward turn is zimost entirely
second, negligible third and higher order.

Single-ratio transformers in this
power rating (7.5 watts per trans-
former, since each delivers half the
total) do. not have the right imped-
ances. As we have explained, the pri-
mary of each transformer presents half
the normal plate-to-plate load for these
tubes. Also the mnominal secondary
impedance needs to be twice that of the
speaker system to which the two are
connected, as they supply the total
power in parallel, between them.

Some of the so-called “universal-out-
put” transformers might include the
correct impedance ratios. But these
types are invariably intended for even
poorer frequency range than we can
tolerate. While complicated design, to
get an unnecessary high end response,
can be avoided, we still need iron to
get the low end. Most of the universal
type list a weight of less than 1 pound,
which means they could never give
power below 60 cycles—if they go that
far.

For this reason, I designed a suitable
transformer for the job (although two
transformers are used, they are iden-
tical) and had them made up. Having
proved that the amplifier works up to
expectations, a number of well-known
transformer manufacturers have agreed
to cooperate with readers of this maga-
zine by making this type available and
the suitable new type numbers are
listed in the parts list.

If you should have a couple of old
transformers lying around that you
would like to try in this circuit, remem-
ber that the plate-to-plate load must
be half the normal value for the tubes,
and the secondary rating for imped-
ance must be double the speaker imped-
ance with which you will use it.
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As feedback is taken dirvectly from
the cathode, which is only at a low
voltage above ground, it is unnecessary
to use blocking capacitors in series
with feedback resistors R4 and R5.
This eliminates a potential cause of
low-frequency instability.

Cathode degeneration, due to half
the power being taken from the cathode
circuits of the ELS84's, reduces the
effective voltage gain of these tubes as
output tubes by about 12 db, operating
into correctly matched load. (Operating
open circuit, this would be a reduction
of about 35 db.) This means damp-
ing factor, before anyv overall feedback
is applied at all, is equal to approxi-
mately 3 or 4.

The boot-strap circuit has the effect
of increasing the dynamic load line for
V2 by a corresponding factor of 4
times due to the 12-db degeneration in
the output stage. This more than
doubles the available swing from the
12AU7, but it does not have the effect
of degenerating the distortion-reducing
effects of negative feedback by the
same factor.

This is because V2’s gain is not
boosted by the same amount as its
available swing. Working with the 39,-
000-ohm plate resistor, V2’s gain, with
a plate resistance of about 7,000 ohms,
comes out to 39/46 times the amplifica-
tion factor of the tube. which is 17.
This figures to about 14.4. Using the
dynamic load of 4 times 39,000 ohms, or
approximately 160,000 ohms, the gain
of the tube rises to 160/167 times the
amplification factor of 17, or about 16.3.
So the change in gain, due to the boot-
strap effect, is from 14.4 to 16.3, which
is little more than 1 db.

Another comment on this circuit may
refer to the absence of cathode-bypass
capacitors, on either the 12AU7 or
EL84 bias resistors. In both instances,
the use of a cathode-bypass capacitor
not only increases the distortion pro-
duced by the pair of tubes, but also

F—PpR len' aérolne Tlsronnon

| l |
II III RESPONSE AT 10V OUTPUT II _ |

LOW END RESPONSE AT 9V L

EACH DIVISION=108B

Fig. 8—Frequency response at different levels:
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reduces the available swing as com-
pared with the unbypassed conditian.
Thus leaving out the bypass capacitors
is not a matter of economy, it produces
better performance.

With the 12AU7 boot-strap drive eir-
cuit, the damping factor of this ampli-
fier is still in the region between 3 and
4 (a little nearer to 3 than to 4). The
overall feedback provided by the 150,-
000- and 1,800-ohm resistors is around
14 db, which boosts the basic damping
factor of the amplifier by 5 times, to
about 15. Winding losses in the output
transformers reduce this, at the output
terminals, to between 8 and 10, accord-
ing to the tap used. As the winding
losses in the transformer are still only
a small fraction of the speaker’s voice
coil resistance, this cannot be regarded
as a serious deterioration in damping.

From the feedback viewpoint, the
overall feedback loop contains three
rolloffs at the low-frequency end of the
response. The reactances contributing
to. this rolloff are C2, C3, C4, C5 and
the primary inductance of the output
transformers, the latter being the limit-
ing factor. The other values are optim-
ized to minimize possible bounce effects
with any practical load reactance possi-
bilities. This produces level respomse
down to 20 cycles.

At the high-frequency end, cathede
degeneration of the EL84’s prevents
either plate or cathode circuits from
introducing any effective rolloff up to a
much higher limit than that produéed
in the other circuits. The effective roli-
offs are due to the V2 grids as a capac-
itance loading on the plate circuits of
V1 with the 47,000-ohm resistors in
series, and due to the EL84 grids .as
a capacitance loading on the plate cir-
cuit of the 12AU7. Without any com-
pensation, the overall response of the
amplifier is level up to well above 10
ke, although there is a loss of abput
1 db between 15 and 20 ke.

(Continued bottom page 44)
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measured with continuous tone.

Taken with R6—C1 connected. Operation into dynamic speaker or combination with
dynamic tweeter comes out nearer to flat than either high-end curve. For electro-
static tweeter (without internal compensation of any kind) and R6-C1 remorved,
response is about = 2 db at 20,000 cycles, according to tweeter referred capacitance.
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By GERALD SHIRLEY

N the field of transducers which con-
vert electrical energy into acoustical
energy, the long-held supremacy of
the cone type speaker is being chal-

lenged by new types of loudspeakers.
Principally these are electrostatic,
Ionophone and Corona Wind.

Strictly speaking, electrostatic speak-
ers are not new; their theory was well
understood long ago; in fact there were
one or more commercial versions as far
back as the Nineteen Thirties—Kylec-
tron, manufactured by United Repro-
ducers. These early models suffered
from arc-over, dielectric breakdown and
limited performance due to a lack of
suitable materials in those days. As a
result they dropped out of competition.
In recent years the development of
myriad new materials and plastics has
made possible the successful revival of
the electrostatics. In their push-pull,
high-fidelity versions—notably JansZen
and Pickering—they have already won
many adherents among audiophiles.

The Ionophone was first demon-
strated by Sigfried Klein, the French
scientist, several years ago. This
tweeter was probably the first sound-
producing transducer having no moving

Fig. 1—The Electro-Voice lonovac.

parts. Commercial versions of the
Ionophone have been in use in France
for several years, principally in thea-
ters, and production in Germany and
England by licensees is reported to
have begun last year. In the United
States the rights to the Ionophone were
acquired by the DuKane Corp., and,
after a year of intensive research under
the direction of their chief engineer,

L
3
.
A glimpse of how
tomorrow’s loudspealkers
may look and operate
William Torn, working with the in-

ventor himself, the company has an-
nounced an improved model. Electro-
Voice Co. will distribute the home hi-fi
version for DuKane; its price is about
$150. The American version of the
Tonophone has been renamed the Iono-
vac (see Fig. 1) and is made by Electro-
Voice. (The etymology of this rechris-
tening appears somewhat obscure since
the suffix vac usually connotes the word
vacuum.) How well the Ionovac tweeter
will be received by the Golden-Ear
crowd remains to be seen, although it
seems reasonable to expect that the
quality of reproduction should. be ex-
cellent.

Corona Wind loudspeaker

The newest development in the speak-
er field is the Corona Wind loudspeaker
(CWLS). Like the Ionophone it has no
moving parts. However, it has the ad-
ditional advantage of being inherently
a wide-range transducer, with response
right down to zero cycles. The CWLS
is the invention of a New Zealand-born
engineer, Dr. David M. Tombs, who
began his work on the speaker several
years ago while senior lecturer in tele-

HI-F1 TWIN-COUPLED AMPLIFIER contined

Use of resistor R6 and capacitor C1
between V1’s cathodes levels off the
response to 20 ke, working into a
resistance load or open circuit.

The circuit as shown will work well
into any dynamic speaker combination.
But for a system with an electrostatic
tweeter it will produce from 6-8-db
boost at about 20 ke. This can be re-
duced to about 2 db, which will sound
quite smooth, by omitting R5 and CI1.
Distortion characteristic and frequency
response are shown in Figs. 7 and 8.
The 2 db can be eliminated by insert-
ing a resistance about half the value
of the nominal impedance (8 ohms on
the 16-ohm output) in series with the
tweeter feed. This will affect only the
20-ke response.

Construction kinks

C6 and C7 should be arranged to get
as direct a coupling as possible between
cathode and screen. This is achieved

44

by spacing the tube sockets so the
capacitors may be wired directly and
snugly into this position. The output
transformers are then oriented to keep
all primary leads short. These are the
only precautions necessary in chassis
layout to insure stability.

In this amplifier circuit, ground re-
turns are no problem at all as regards
stability. But careless ground returns
can result in slight hum induction. This
conforms with the general pattern of
precautions for power .amplifier wir-
ing. C8 may have its case directly
grounded to the chassis, in which case
the input ground should be isolated
from chassis and a return taken to the
point where the supply goes to ground
at the electrolytic capacitor. Alterna-
tively the electrolytic capacitor may be
isolated from ground by using the
bakelite wafer that comes with it, in
which case the input socket can be
solidly grounded and a return taken
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froim the supply ground back to the in-
put. All other amplifier grounds should
then be taken to the supply ground
rather than the input ground, to avoid
internal ripple coupling back to the
input. These precautions are necessary
only if you are aiming to get a hum
level in the region of 90 db or even
better.

This is the first constructor amplifier
utilizing the new twin-coupled output
circuit. The ecircuit is not, of course,
restricted to application to EL84 tubes.
For bigger outputs class-B operation
could be utilized with suitable trans-
formers for the purpose and a method
of coupling between the drive and the
output stage that obviates the sudden
overload characteristic of class-B unity-
coupled operation. If interest in a
higher-output twin-coupled amplifier
warrants it, we will pursue the matter
and publish later a design for a further
circuit with bigger output. - END

RADIO-ELECTRONICS
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CORONA DISCHARGE SPINS V\H\EEL

Fig. 2—Physics experiment shows ef-

fect of corona wind. The wheel spins

exactly as if air were jetting out of
each point.

communications at the Imperial College
of Science and Technology of London
University. At present, Dr. Tombs is
director of research at Hoover, Ltd.,
an important British manufacturing
concern.

In this article I will explain the
theory of the CWLS, discuss its present
and potential characteristics and com-
pare it with the other new types of
speakers. There will be no discussion
on the theory and construction of
Ionophone and electrostatic speakers,
as RADIO-ELECTRONICS readers are
already familiar with them. (Articles
on the Jlonophone appeared in RADIO-
ELEcTRONICS, November and December,
1951, Articles on electrostatic speakers
appeared in RADIO-CRAFT, December,
1929, and January, 1930, with shorter
items on the newer electrostatics scat-
tered through the past few years.)

The basic phenomenon which makes
the CWLS possible is corona wind.
Whenever there is a corona discharge,
it is accompanied by a movement of
air away from the discharge point.
Fig. 2 is a physics experiment used to
show this action. Corona discharge
from a sharp point is a product of high
voltage and is made possible by ioniza-
tion of the air—the air actually be-
comes conducting. For reasons not
vet completely understood, the wind
which emanates from a corona dis-
charge point having a positive voltage
appears to be stronger than the wind
from a negative point.

Once the possibility of producing a
wind exists, then there is the possibility
of producing sound if a method of
modulating that wind can be found. It
is no trick to modulate wind mechan-
ically through the use of a fast-acting
valve, and in faet such devices have
been used with compressed air to pro-
duce very powerful PA systems. How-
ever, this is not the way to get high
fidelity. Dr. Tombs reasoned that, since
the flow of corona current and the
movement of wind were directly re-
lated, it should be possible to control
the wind indirectly by controlling the
current. To test this theory he mounted
a smooth, round ring in the vicinity of
a corona-discharging electrode and
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found that by adjusting its position
and voltage it could be made to behave
very much like the grid of a vacuum-
tube triode. As shown diagrammatically
in Fig. 3-a, this is actually an em-
bryonic loudspeaker. Note that the col-
lector electrode or anode is blunt—that
is, it has a smooth, broad surface. With
this type of electrode structure the ac
sound component is superimposed on a
steady, undirectional wind; the elec-
trical analogue would be modulated de
or ac with a dc component. To eliminate
this background wind, which serves no
useful purpose and would probably be
distracting if audible, Dr. Tombs next
tried using a sharp electrode for the
anode. This produced its own wind
which opposed the wind from the
cathode and it was found possible, by
adjusting the voltage and position of
the grid, to achieve a state of no wind
with zero input signal. (See Fig. 3-b.)

This is the form which has been
utilized in making small prototype
speakers for laboratory studies and

demonstrations of the device. It can
be seen from Figs. 4 and 5 that a great
many pairs of needles are used; the
reason for this is simply that the
amount of sound produced by a single
pair is very faint. It has been estimated
that for the average living room a
needle field having an area of between
2 and 4 square feet will be required.

The Corona Wind loudspeaker ap-
pears to possess several significant
virtues. Most of these arise from the
fact that there are no moving parts,
hence no resonances or nonlinear sus-
pension problems such as are en-
countered in conventional cone and
diaphragm speakers and drivers. The
frequency response goes right down to
zero and extends well up into the ultra-
sonic region at the upper end. The
response curves taken on the early
experimental models are not yet abso-
lutely flat but it is expected that, since
flat response is theoretically possible,
further research and development
should make it a reality.

Speaker comparison

It is interesting to compare the
Corona Wind loudspeaker with the
Ionophone and electrostatic types, since
there are both common characteristics
and differences between them. Taking
the Ionophone first, the most conspic-
uous similarity is, of course, the absence
of moving parts. Both types require a
high voltage. The Ionophone is powered
and driven by an rf, amplitude-modu-
lated transmitter. The CWLS is
powered by a high-voltage de power
supply and driven by an audio signal
of high peak-to-peak voltage, but no
audio watts are required. The Iono-
phone is a point source of sound and
requires a horn to couple its output to
the room air load. The CWLS is an
area device and requires no coupling
mechanism or transformer. However,
when it is to be used as a full-range
reproducer, it will require suitable
bafling just like any woofer to preserve
the low-frequency response—to prevent
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cancellation effects between front and
back waves. (Either an infinite baffle or
a bass-reflex enclosure should wark
properly with the CWLS.)

The Ionophone appears to be in-
herently a single-ended transducer.
According to published graphs, its dis-
tortion varies inversely with frequency
and this is perhaps the most important
reason why its use is limited to tweeter

applications. (The other reason, of
course, is the horn problem.) The
CWLS in its single-ended forms, as

shown in Figs. 3-a and 3-b, is subject
to square-law distortion in much the
same manner as single-ended electro-
static speakers. Fortunately it is very
easy to recast the CWLS in push-pull
form (see Fig. 3-¢), significantly re-
ducing distortion.

The Ionophone is said to generate
considerable internal heat, which may
necessitate occasional replacement of
the quartz cell. The CWLS, on the other
hand, generates ozone which is cor-
rosive to many metals. It would prob-
ably be desirable in a commercial
CWLS to have the electrodes and grids
made of a corrosion-resistant material
such as stainless steel.

Lastly, the Ionophone appears to
operate as a power diode whereas the
CWLS operates as a power triode. This
woud seem to imply greater efficiency
for the CWLS.

Turning now to electrostatic speakers
(Pickering makes one called the Iso-
phase, see Fig. 6), the first point of
similarity to the CWLS is that both
are area devices rather than paoint
sources of sound. This particular char-
acteristic of sound-producing trans-
ducers appears to be taking on more
importance recently. This may have
something to do with the increasing
interest in and growth of stereo (and
pseudo-stereo) reproduction. All other
things being equal in a high-fidelity
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Fig. 3—Basic cnrcunt of the Corona
Wind loudspeaker.
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Fig. 5—Closeup shows one of ncedle
fields used in Corona Wind speaker.

single-channel system, if the middle and
upper-middle frequencies are generated
by a large area reproducer, the re-
production just seems to sound better
than when the source is small.

The electrostatic speaker utilizes a
high voltage, too, but its characteristics
and function are quite different from
the other two types. In the electro-
statics the voltage is used for polarizing
the field, the potential is kept below
that which would cause ionization and
very little current is drawn. The power
to drive the electrostatic speaker must
be in the form of actual audio watts.
(This creates something of a problem
for some amplifiers since the load seen
by the output tubes is almost pure
capacitance.)

The lightweight diaphragm of the
electrostatic speaker comes fairly close
to the no-moving-parts ideal of the
CWLS and Ionophone, but still imposes
certain limitations on the speaker’s
performance. At the high end this
limitation is not immediately apparent
since fairly flat response to 20,000
cycles or higher has been achieved. The
significant fact here, though, is that
different makes of electrostatic speak-
ers do sound different from each other
and this is evidence that the dia-
phragms are somewhat coloring the
output, no matter how slightly. As long
as this is so, it is hard to see how the
claim—made in certain quarters—that
the output is absolutely indistinguish-
able from the original sound can be sus-.,
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Fig. 4 (left)—One of
first experimental Cor-
ona Wind speakers.

tained. The current push-pull electro-
statics represent a marked advance in
the art and to many listeners are an
improvement over cone and compres-
sion type tweeters. But until the Iono-
vac and CWLS have also been heard
from, no speaker should be accorded
the title of ultimate.

At the low end of the frequency spec-
trum, the limited amplitude of ex-
cursion of its diaphragm makes it dif-
ficult for the electrostatic to perform
effectively—to move a lot of air. The
limits on diaphragm excursion are
dictated by the necessary methods of
suspension and even more so by the
close proximity of the polarizing plates.
The only out for the electrostatic that
wants to woof is to grow bigger, but
obviously there are limits here too.
Since the CWLS does not have a dia-
phragm, it is apparently not as severely
limited in this respect and should be
able to move considerably more air at
low frequencies than an electrostatic
of the same overall area. Several wide-
range electrostatics have been de-
veloped and demonstrated. I have heard
two models so far and they are not in
the same league with Klipschorns, AR’s
or even a good bass-reflex job. If you
want that frightening whomp from a
bass drum (with the volume turned up
a little, of course) or that semi-earth-

Fig. 7—The Jans-
Zen electrostatic
speaker.

Fig. 6—Pickering's Isophase,
an electrostatic loudspeaker.

quake feeling which a 32-cycle (or
lower) organ pedal tone can generate,
you’ll stick with your old-fashioned
cone type woofer for the time being,
Time will tell whether with further
improvements the electrostatics can
equal these older types, and whether
the Corona Wind loudspeaker too can
equal and perhaps even surpass them.

So much for comparisons. It must be
pointed out in closing that, while the
electrostatic and Ionophone types are
already available, the CWLS is still
in the experimental stage and con-
siderable research and developnient will
be necessary to bring it out of the
laboratory and into the home. The
research will have to start at a very
elementary level since little is known
about this aspect of corona—the asso-
ciated wind. The effects of all the vari-
able parameters—shapes and sizes of
electrodes and grids, spacing, position-
ing, voltages, etc.—have to be studied
individually and then in combination to
find the optimum design centers. (Some
of this research has already been
started in various universities.) Since
at the present time there is no time-
table on the CWLS, you are advised not
to put off assembling your dream sys-
tems until you can obtain one. It will
probably be several years at least be-
fore they are available. END
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ESPITE manufacturers’ efforts
in preparing tube manuals, we
sometimes need data that is not
there. This article shows how to

make the best of what is given.

The variety of circuits in which
tubes are used and the ever-enlarging
range of tube types make presenting
adequate information about their per-
formance in different circuits quite a
problem for the tube manufacturers.
In spite of the ever-growing variety,
and the good job done in supplying
data, we sometimes find it hard to
locate a tube with just the right com-
bination of characteristics to suit the
purpose we have in mind. When we find
a tube that looks about right, often the
manual we are using does not present
the information in an easy form to
apply to’ our problem!

I have no less than a dozen tube
manuals, of which more than half are
the type maintained as a service in a
loose-leaf binder. Even with this com-
prehensive data, I sometimes have to
interpolate and figure out what I want
by “inspired guesswork.” But before
proceeding with “how to make good
guesses,” some readers will want to
know what is the best tube manual.

Some tube manuals

Probably the best buy, value for
money, is the RCA Receiwving Tube
Manwual, at 60c. The current edition
includes 20 tabular charts of informa-
tion about R-C-coupled amplifiers, cov-
ering 56 tube types, pentodes and
triodes. These charts give all the essen-
tial data for three B-supply voltages,
with three plate-coupling resistor values
for each. A selection of three grid
resistor values for the following stage
with each coupling resistor is also
provided. This means a total of 27 sets
of operating conditions for each chart.
Each lists values for the remaining
resistors in the circuit, the voltage
gain achieved and the maximum output
available, together with capacitor values
for a rolloff at 100 cycles.
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Part [—How to use available tube
data for R-C-coupled pentode am-
plifier design

By HERBERT RAVENSWOOD

From this information the design
of an R-C stage can easily be completed,
according to the circuit’s requirements.
If the desired low-frequency rolloff is
20 cycles, just multiply all capacitor
values by 5 and take the next larger
stock value. For example, if the cathode
bypass capacitor is given as 3.7 uf, a
minimum of 18.75 uf, is needed for a
20-cycle rolloff, so a 25-uf capacitor
will be adequate.

The maximum available output is
based on the clipping point for the
operating condition given. No informa-
tion about distortion is given in these
tables.

Another easily obtained manual is
published by Sylvania. This costs $2
and includes service. It, too, has a
tabulated section for R-C amplifier
design, with 22 tables covering 73 tube
types. In general, these are the same
types as those covered in the RCA
manual, but each has some the other
misses. Also the information listed
differs. The Sylvania tabulation does
not give capacitor values but does in-
clude information on distortion at two
different operating levels, giving gain,
volts in and out for each level.

For completeness of tube type cover-
age, Tung-Sol service is probably best,
giving you two large loose-leaf binders
for the purpose. They do not include
a convenient listing for R-C design like
RCA and Sylvania. The Tung-Sol serv-
ice includes tube types other than those
manufactured by them, for the sake of
completeness, but even this service does
not list every type, although it is prob-
ably the most comprehensive manual
available in that direction.

For completeness of data on tubes
covered, the Brimar application report
service seems about the best (available
from Standard Telephones & Cables,
Valve Dept.,, Footscray, Kent, Eng-
land). Unfortunately, in the few years
that this service has been operating,
they have covered little more than a
couple of dozen tube types. The Mullard
Data service, also very comprehensive

wWWwWw.americanradiohistorv.com

in detail, only covers Mullard tubes
and is not readily applicable to Amer-
ican types—especially as Mullard uses
their own tube numbering system.

I will not go on and list the merits
and demerits of every tube manual
available and I hope that no manu-
facturers will feel slighted because
they have not been mentioned. All
probably list something that the others
miss, although much of the coverage
is almost identical. But with all this
information, we may still fail to find
the data that would be most helpful for
a particular job.

Pentode circuits

As an example, I recently had an
application for which the tubes listed
in the R-C-coupled, section were not
suitable. A number of channels with
an input never exceeding 1 volt requirad
maximum amplification in a single tube
with minimum current drain, and the
output had to be at an impedance not
much lower than 100,000 ohms. A job
for a sharp-cutoff pentode. Thumbing
through the available types, the 6AGS
looked most likely, but neither of the
manuals has it in the R-C section
because its usual application is in if
or rf circuits.

The available data is listed below:
Plate (volts) 100 125 250

Grid No. 2 (screen)(volts) 100 125 150
Cathode resistor (ohms) 180 100 180

Plate (ma) 4.5 7.2 B.5
Grid No. 2 (ma) 14 2.1 2.0
Transconductance

(umhos) 4,500 5,100 5,000
Plate resistance

(megohms) 0.6 0.5 D.8
Grid No. 1 (volts for

I, = 10 pa) -5 -6 -8

This information is found in several
manuals. The only difference is that
the items are in a different order.
Where do we go from here?

The following procedure has been
found fairly reliable and produced a
good answer to this problem. We have
specified that the plate coupling resistor
must be 100,000 ohms. For maximum
swing, using a B plus of 250 volts, we
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Fig. 1—Characteristic curves of 6AGS5.

Fig. 2—R-C circuit us-
ing a 6AG5 pentode.

<

>

4 560N
‘P

+|5° :'.1“ ksov Fig. 3—Normalized curve aids in pre-
T <" dicting response using various capaci-
- tors in circuit.
O
a8 i " "l ] 11 ["“ = I T T TI‘ ("I Rt
T ]’ 'i T = "‘ ‘l"‘ '3 Il I g
) i BRSPS aagii H10
e LT 2
RRRRRRREFoff 11 RRRARBRRAL HENTI TN R A NE
L 1] tt _H.l H
. BN SERRI I

AN DURRTINII MO BRARN ARRENY 1]
5 T x“ﬁﬂﬁﬁ: N
¥ disdi i1l ARRARARRN L
- HEREADS EEEN BNARS ARRRY INN1] NMAE
|| { [ J[_R, PO
.--4[ HH-H + !JJ: _L_ S
i J_L}'* T
O ||| | S EMENER |
7 . ij__.p.ﬂ'h__, 1 EREE !
0 | I NN RN AEARN NN HE AN
__,| SRl +L ..J_H,t__ EREVRREE
Ao st
“% .L%JF "LT';' IiEEEn
4.1 1 .h 11 - ~__l>|__1 -
I ENERERERERNR IR I MR ]
i |
; ~ -. " OR A » O DB 2O

should have about 150 volts on the
plate, or 100 volts drop across the 100,-
000-ohm resistor, placing the operating
point near the center of the available
swing. This represents a plate current
of 1 ma. In each case the screen current
is a little less than one-third the plate
current. The screen voltage should be
a little lower than the plate voltage to
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assure stability, so a screen feed resis-
tor more than three times the plate
resistor value should be used. A 390,-
000-ohm unit was tried and found
successful. The total cathode current
will be about 1.25 ma. Now, we need
a cathode resistor to supply about 1.5
volts bias, so the tube will handle 1
volt rms safely. A resistor of 1,200
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ohms seems to be needed. Let’s see how
this compares with the middle column
of data, the nearest to this operating
condition.

The specified 100-ohm cathode resis-
tor, with a total current of 7.2 - 2.1

9.3 ma, will produce a bias of 0.93
volt. If we assume the plate voltage
is kept the same and the bias increased
to 1.5, it is obvious that the current
will get reduced to a little less than
two-thirds or between 5 and 6 ma,
instead of the 1.25 ma we assumed.
So with a 1,200-ohm bias resistor, the
current would be more than 1.25 ma,
and the plate and screen voltages would
be lower than prescribed, probably
below 100 volts. We need more bias to
handle the plate current and voltage.

Different values were tried, with
1,800 ohms giving the best result. Volt-
ages measured with a vtvm were: grid
bias (cathode to ground), 38.5; plate
volts, 150; screen, 140. As the tube is
operated fairly well into its curvature
(approaching the plate bend cutoff)
there is an appreciable second har-
monie, but it did not matter in this
application. We would guess that trans-
conductance at this point is about a
third of the quoted value as the plate
current is about one-sixth the quoted
value. This guess is arrived at by
taking an average between the ratio
and its square root: 6 is halfway
between 3 and its square, 9. We would
expect a change in plate current of
6 to 1 to be accompanied with a change
of transconductance of 3 to 1, if the
screen is changed in the same propor-
tion. This turned out to be a good
guess. The stage’s gain measured 170,
with a 100,000-ohm plate coupling
resistor. This means the transconduct-
ance is 1,700, just one-third the quoted
value of 5,100.

We could have figured this gain from
the characteristic curves for the 6AGH,
using a 100,000-ohm load line (see
Fig. 1). For a l-volt change in grid
potential, from —3 to 4, the plate
voltage changes from 40 to 210, repre-
senting a gain of 170,

The grid-resistor coupling to the
following stage will cut down the gain.
The grid resistor had been fixed by
previous design figures at 560.000
ohms, so gain will be reduced by the
effect of paralleling 560,000 ohms with
100,000 ohms in the plate circuit. As
plate resistance is quoted as 500.000
ohms. and is probably much higher
than this at the chosen operating point,
we can for convenience ignore its effect.
Placing 560,000 ohms in parallel with
100,000 ohms gives an ac load resist-
ance of 85,000 ohms. Gain is reduced,
0.85 X 170 = 145.

To figure the low-frequency response,
which must go down to 20 cycles, first
we consider the coupling -capacitor,
which will introduce a 3-db loss when
its reactance is equal to 100,000 ohms
and 560,000 ohms in series, 660,000
ohms. A .02-uf capacitor has a reactance
of 390,000 ohms at 20 cycles, which
will cause a loss of about 2 db.
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Next, the cathode capacitor: First
thing is to figure out how much the
gain will change by not having it at all.
With a gain of 145, an 1,800-ohm cath-
ode resistor and a 85,000-ohm load,
145 X 1.8
—s5 = 3.1
in the cathode resistor. This means
that the grid-to-ground potential will
be 4.1 times the grid-to-cathode poten-
tial, or the gain will be reduced by a
ratio of 4.1 due to cathode feedback.
When the cathode bypass capacitor has
a reactance of 1,800 ohms too, there
will be 3 db less than this maximum
feedback. So there will be approx-
imately 3 db feedback when its react-
ance is 1,800 divided by 4.1, or about
440 ohms. A 20-uf capacitor has a
reactance of 400 ohms at 20 cycles and
contributes about 3 db loss in this eir-
cuit. Using a 50-uf capacitor will keep
its loss less than 0.8 db.

We have to know how much the
screen capacitor will affect the gain.
Without it, sereen voltage will swing
about the same as the plate voltage so
the tube will have about the same gain
as it would triode-connected. Gain of
a normal triode is about 35 but, under
this biased-back condition, it comes out
to be about 15. This is somewhat of a
guess at best because we have assumed
plate and screen will have equal volt-
age swings, which may not be quite
true. If it is not, we have no data to
go on anyway. But if we estimate that
the gain will drop 10 times by removing
the screen capacitor, we have a fairly
good basis for calculation. The feed
resistor is 390,000 ohms so, when the
screen capacitor’s reactance is 390,000
ohms, we will have 3 ‘db short of the
maximum feedback ~ (occurs when
screen capacitor is removed) in the
screen, while a reactance of about
390,000 ohms

0

there will be a gain of

, 39,000 ohms will give a

feedback of about 3 db. A 0.2-u4f capac-
itor will have a reactance of 39,000
ohms at 20 cycles, so we should use
about 0.5 pf to give a loss of about 0.8
db.

If we use a .05-uf coupling capacitor,
the loss due to it will be about 0.3 db,
so the total loss at 20 cycles is likely
to be less than 2 db (0.8 + 0.8 + 0.3
= 1.9) with the circuit of Fig. 2.

Just a minute, someone will be say-
ing, I know that when the reactance is
equal to the resistance there is a 3-db
loss, but how do you figure the loss for
other reactance values? Well, we can
use the response curve in Fig. 3 for
this. This can be used to show either
loss against frequency or loss against
relative reactance. At twice the fre-
quency, the reactance of a capacitor is
halved and the loss is 1 db. So if we
find the reactance is 0.25 of the resist-
ance at 20 cycles, the loss will be the
same as shown at 4 times the 3-db fre-
quency, or 0.3 db.

Next month we will continue with a
discussion of triode circuits and the
problem of providing sufficient swing
to drive output tubes. TO BE CONTINUED
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TRUE or FALSE Quiz
for Audiophiles

By HERMAN BURSTEIN

1. If a power amplifier rated at 100
watts produces 12.5 watts for an input
of 0.5 volt, it will produce 25 watts for
an input of 1 volt,

False—It will produce 50 watts, because
power varies with the square of the
voltage.

2. It is more important for phono-
graph turntable to rotate at a steady
speed than at an accurate speed.

True because most human ears can
tolerate deviations from correct speed
—for example, 34 instead of 33%5 rev-
olutions per minute—of as much as 1%,
2% or even 3% without these deviations
being perceptible or annoying. How-
ever, extremely small departures from
steady rotation (wow and flutter) —well
below 0.5% —are perceptible and annoy-
ing to most persons.

3. Single-cone speakers are often su-
perior to coaxial and two-way systems
in the same price class.

True—Mere division of the audio spec-
trum between two or more speakers is
not sufficient for reproduction that is
smooth, low in distortion and adequate
in range. There are several single-cone
speakers on the market which in these
respects outperform multiple speaker
systems at comparable total price. On
the other hand, the ultimate in audio
today is obtained by multiple-speaker
systems that use specially designed
units for each portion of the audio
spectrum.

4. Many AM broadcast stations meet
high-fidelity requirements so far as fre-
quency range is concerned.

True—AM stations are not required to
cut off above 5,000 cycles, as is often
supposed. Many maintain flat response
to 12,000 or even 15,000 cycles. How-
ever, most AM tuners cut off sharply
above 5,000 cycles or thereabouts for
design reasons and to minimize inter-
station whistle. Some high-fidelity AM
tuners do maintain response well above
5,000 cycles, but unless the signal is a
relatively strong one, noise and ad-
jacent-channel interference may become
unpleasant.

5. Since afe (automatic frequency

control) increases distortion, it is best
to operate an FM tuner with afc off, if
this is optional.
False because, if anything, afc de-
creases distortion. The disadvantages
of afc are a slight loss in sensitivity—
in most cases much too small to be of
importance—and difficulty in separat-
ing a weak station from a nearby strong
one; that is, with afec on, the tuner
tends to capture the strong signal
rather than the weak one if the two
are close to each other on the dial.

6. The principal difference between

professional and home tape recorders
operating at 7:3 ips is in their high-
frequency response.
False. Many home recorders have high-
frequency response extending as far as
that of their professional brethren. The
principal differences, for the same fre-
quency response, are lower distartion
and higher signal-to-noise ratio in the
professional machine. Distortion in-
cludes that due to rumble and flutter in
the transport mechanism.

7. If a high-fidelity system cortains
a loudness control, then a gain control
is superfluous.

False. Maximum setting of a loudness
control should correspond to the original
level of the music and should provide
flat response; as the control is backed
down, bass should be augmented rela-
tive to the other frequencies. However,
signal level will vary according to pro-
gram source and other factors. Thus it
is necessary by means of the gain con-
trol to restore the condition at which
the maximum loudness control setting
corresponds to original level.

8. Sometimes 300-ohm TV ribbon

(antenna lead-in) is used to connect a
power amplifier to a speaker, often be-
cause it is flat and therefore convenient
for running beneath a rug. However,
since the impedance of the power am-
plifier and of the speaker is usually in
the range of 4 to 16 ohms, it is not ad-
visable to use 300-ohm wire for this
purpose.
False—TYV ribbon line is perfectly suit-
able for connecting a power amplifier
to a speaker. Because of its low capaci-
tance per foot, it may be more suitable
than other kinds of wire where a long
run is required — except where low-
efficiency speakers and high-wattage
amplifiers are used at high levels, as
power loss in small-diameter ribbon line
may become excessive. Ribbon line may
be used as its 300-ohm impedance does
not have any effect unless it is terminat-
ed in a 300-ohm load.

9. To minimize record wear, the
tracking force of a phonograph stylus
should be as light as possible consistent
with its faithfully following the undu-
lations of the groove. If one does err, it
is better to err in the direction of
slightly too little rather than skghtly
too much tracking force.

False because too little tracking force
will result in an increase in distortion
because the stylus no longer completely
follows the groove. Moreover, there will
be greater wear than that due to slight-
ly excessive tracking force because the
stylus bounces around instead of ad-
hering to the groove. END
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deluxe remote
baby
sitter

Carrier-current sys-
tem permits baby-
listening from with-

in the home or from

several houses away

50

The carrier cur-

rent transmitter.

Note crystal

plugged into oc-
tal socket.

Parts layout under transmitter chassis.
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By E. H. KAUEMAN

HE problem of how to get out

evenings without the added ex-

pense of a baby sitter arises in

every family with children. Some
folks use a member of the family or
a neighbor as a sitter; this is not
always a happy solution. This article
will describe a remote baby-sitting
system which permits a neighbor to
baby sit for you without leaving her
home.

When you visit your nearby neigh-
bors, you will be able to sit back and
enjoy the evening without running
back and forth to check the children.
When possible, a direct line to a neigh-
bor, an audio amplifier, microphone
and speaker can’t be beat, but in most
cases the neighbor who will baby-sit
for you is several houses away.

The solution is to use a carrier-
current system. Although these sys-
tems have been discussed before, I do
not consider existing circuits satis-
factory for baby sitting. One reason
is the possibility of the carrier shift-
ing frequency over a period of several
hours, causing a partial or complete
loss of the signal at the receiving end.
Second, a separate receiving unit must
be built.

My circuit circumvents these prob-
lems by being crystal-controlled and
operating in the broadcast band. It
can be tuned in on almost any broad-
cast receiver.

The main defect of a carrier system
is that reception is limited to houses
on the sanie common side of the house

Compact receiver fits into speaker case.
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R2—47,000 ohms, 2 watts

R3—5,000 ohms, 5 watts

CI—50 puf, mica

C2—500 puf, mica

C3, 5, 7—.001 uf, disk ceramic

Cé4—trimmer, 500 put (see text)

C6—20-20 uf, 450 volts, electrolytic

C8, 9—0.1 pf, 600 volts

J—phono jack

RFCI, 2—25 mh, 200 ma, pie-wound, rf choke
{Miller 4537 or equivalent), If transmitter is oper-
ated below | mc, use a higher value (5 mh) for
RFC2, to prevent self-oscillation.

L—antenna coil, 540-1,700 ke (Miller 43-A or
equivalent)
S—spst, toggle
Tl—power transformer; primary, (17 volts; sec-

ondary, 650 volts ct, 55 ma; S volts, 2 amps; 6.3
volts, 2 amps {Stancor PCB407 or equivalent)

T2—output transformer; primary, 10,000 ohms; sec-
ondary, 4 ohms (Stancor A3879 or equivalent})

VI—8AG7

v2—5Y3-6T

Crystal, | mc

Chassis, 7 x 9 x 2 inches

Sockets, octal (3)

Miscellaneous hardware

Fig. 1—Circuit of the crystal-controlled
carrier-current transmitter.

supply transformer. In many areas,
however, the same transformer will
supply at least a block of houses.

The transmitter circuit (Fig. 1) is
a modified Pierce-Colpitts. It is not
dependent on the electrode capacitance
of the tube because two mica capac-
itors are connected across the crystal
in parallel with the tube’s grid—cathode
and plate—cathode capacitances. Feed-
back is a function of the relative
capacitance of the two micas and may
have to be varied if the operating
frequency of the circuit is radically
changed from 1 mec.

A 1l-mc crystal can be obtained
from surplus sources for about $4.
New transmitting crystals can be

obtained from electronic supply houses
for $4 to $18. A 1-mc crystal avoids a
direct radio-station frequency (Only
four stations in North America operate
on this frequency.—Editor) and is
easily obtained.

Crystals with a pin size of .093 inch
and %-inch spacing will fit a standard
octal socket. The circuit is straight-
forward and troublefree. About 1-2
watts of audio power is required to
modulate the transmitter. Any audio
amplifier will do the job. A radio with
a phonograph jack can be used by
plugging in a crystal mike, provided
its gain is sufficient.

The best way of mounting L, a J. W.
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Rl—pot, 1 megohm S—spst, toggle
R2—270,000 ohms, | watt Tl—power transformer; primary, |17 volts; sec-

R3—1,000 ohms, 2 watts

R4—1.2 megohms, | watt

R5—470,000 ohms, Y, watt

R6—250 ohms, 10 watts

R7—100,000 ohms, 2 watts

R8—5,000 ohms, 5 watts

Cl, 2, 6, 7,—0.1 uf, 800 volts

C3—trimmer, 500 ppf (Arco 304M or equivalent)

C4—between .001 and .007 uf (see text)

CS—.01 uf, 400 volts

C8—20-20 pf, 456 volts, gJectrolytic

DI, 2—IN48, IN34

J—phono jack

L—antenna coil,
equivalent)

540-1,700 ke (Miller 43-A or

ondary 650 volits ct, 55 ma; 5 volts, 2 areps; 6.3
volts, 2 amps (Stancor PC8407 or equivalent)

T2—output transformer; primary,
ondary, 4 ohms; 5 watts (Stancor
equivalent)

VI—6SJ7

Y2—6V6-GT

YV3—5Y3-GY

Chassis, 7 x 9 x 2 inches

Phono plug

Sockets, octal (3}

Speaker, PM

Miscellanecus hardware

5,000 ohms; sec-
AZ877 or

Fig. 2—Three-tube no-drift recciver to be used with carrier system.

Miller type 43-A antenna coil, is to cut
off the mounting lug and solder the
coil directly to the lugs on the trimmer
capacitor. To determine proper trimmer
adjustment, place a dc voltmeter across
the 5,000-ohm resistor R3.. About 100
volts will be indicated. Screw the
trimmer in and out; a broad point will
be found where the voltage falls to
below 50. The circuit is now properly
loaded. Plug in a radio and turn to
1,000 on the dial (allow 15 minutes
warmup time for stability). The sys-
tem is now in operation.

Optional receiver

For those who would rather not use
a radio as part of their system a
carrier-current receiver circuit is shown
in Fig. 2. The three-tube circuit elim-
inates receiver drift and provides
considerable gain. More gain can be
obtained by adding a 10-pf 25-volt
electrolytic capacitor across the 6SJ7

cathode resistor R3. Removing or
decreasing the value of C4, the tone
control capacitor, will also increase
gain.

Obsérve proper polarity with the
germanium diodes. The bypass diode
increases amplifier gain and decreases
noise and hash to a large extent.

The receiver’s frequency ranRe is
about 430-1,700 kc. To receive fre-
quencies below 430 ke add a 50-100-uuf
capacitor across C3., If the receiver
will not tune to a high enoughb fre-
quency, replace C3 with a trimmer of
lower capacitance.

The transmitter will operate satis-
factorily at 530-540 k¢ if trimmer C4
is changed to an Arco 304M (320 puf)
and a 100-ppf mica is wired across it.

The receiver is very quiet without
any appreciable 60-cycle hum. Com-
pared to some broadcast receivers it

“Fine! Now a little more bass from the 15-incher in the corner!”

WwWWwW.americanradiohistorv.com

seems to have better quality with

excellent music reproduction. END
SALEAVD
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LOW-NOISE

TV

BOOSTER

This 4-channel unit brings in that
program. Helps to end

color
weak color and confetti

By J. R. LANGE, K9ARA

HE growing use of color TV sets

has created new interest in im-

proving fringe area reception. The

fringe for good color reception
seems to be closer to the TV transmitter
than tor black and white. We recently
purchased a color TV set before local
uhf stations were equipped to orig-
inate or relay color programs. Nearly
snow-free black-and-white reception
was obtained from Milwaukee and Chi-
cago vht channels 4 and § but very little
color and lots of confetti was present
during color broadcasts. Little could be
done to the antenna so several boosters
were tried using 6J6 and 6BZ7 tubes.
Some improvement, but not enough to
be really significant, was obtained on
channel 5 using a hot 6BZT7.

The noise figure or snow contribution
of a booster or TV tuner rf stave is
mainly determined by the tubes. Th
higher the tubes’ transconductance, the
lower the noise fizure., Common tubes
such as the 6J6, 6BK7-A, 6BQ7-4,
6BZ7, 6BZ8, etc., now used for TV
tuners, boosters and distribution ampli-
fiers, have transconductances of 6,000
to 9,000 umhos. Some miniature tubes
such as the 6AJ4, 6AM4 and 6BC1 are
rated at about 10,000 pmhos. Since the
first or grounded cathode stauge of a
vhf cascode rf stage contributes most
to the noise figure, a more expensive
(%8 to 315) tube ean be used for th
first stage and a less expensive one for
the grounded-grid stage.

[ built a channel-b cascode TV
booster with a Western Electric WE
117-A /5842 followed by a G-E type
6AJ1 The 417-A has been popular with
amateurs on the vhf bands and has a
low noise figure because of its 20.000-
25,000-umho  transconductance. The
color picture improvement was surpris-
ing. Color confetti was reduced. Color
sync and saturation were improved.
The booster also improved all black-
and-white sets it was tried with.

The requirements of wide-band mi
crowave it and video amplifiers have
led to the development of high-perform-
ance pentodes such as the WE 404-A/-
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5347 and Amperex and Mullard E180F-
/6688. They feature a close-spaced
grid and cathode structure similar to
hat of the 417-A. When triode-con-
nected, with screen tied to plate, a
grounded-cathode stage with a trans-
conductance of 20,000 pmhos can be ob-
tained. Noise figures are nearly as low
as with the 417-A.

Our four-channel vhf booster was
built with triode-connected 404-A’s and
E1%0-F’s in the input stages of chan-
nels 4, 5, 9 and 12, and 6AJ4’s in the
grounded-grid stages using a series dc
cascode circuit. The 6AJ4 is a good
grounded-grid amplifier and has a
heater-to-cathode voltage rating suffi-
cient for use in the series de or direct-

Low-noise hooster ready to use.

OUTPUT CLIP

INPUT CLIP

coupled cascode circuits. It is moder-
ately priced and can handle the plate
current required for proper operation
of the first stage. The presence of the
suppressor grid in a pentode input tube
causes little increase in noise, but does
cause some loss of gain when the 404-A
is used on channels 7 to 13. This is
probably due to the internal connection
of the suppressor to cathode and the
common-cathode lead inductance. The
E180F suppressor can be separately
grounded and the two cathode leads
doubly bypassed to give better high-
band gain.

If a booster is to be constructed, de-
cide what input tube type is to be used
and what form the booster will take

6AJ4

w 3[_"_

EIBOF /8688

? gw 7
1ew L (=\e
=

L2

'—@? L
F30M aANT ; a

|

L / Taz;é ‘[ %

L6

émrvsn

OTHER INPUT TUBES
404-A/5847

52-2 T 460VCT gyg 4

* =32 ohms, 5%
*R2—370,303 ohms
*R3—15,000 ohms, 5%
R4—1 859 ohms, 2 wats, 109,
R5—-{50 ohms
R6—470,000 ohms
All resistors Y/, watt unless noted
*Cl=9—309 puuf, disc ceramic
Cify, 11—500 upf, disc ceramic
C‘Z—l‘)—lo uf, 450 voits, alectrolytic
F—§/10-3amo slow-blow fuse
*LI -5—see coil-winding data table
*MEC 1, 2. 3—I15 turns No. 24 enameled wire on
3/is-in¢h-diameter air core (see text)
Sl—l-polg 4.position nonshorting rotary switch (I
¢ircuit not used) (Mallory 32344 or equivalent)
S2—3nst taggle
T—Powe; transformaer: primary, 117 volts; secondary,

404-A/PTT-218
16

450-volt ct at S0 ma, 6.3 volts at 2.5 amp {Stan-
cor PC-3418 or equivalent)

®Y|—EI80F/5688 {Amperex or Mullard), 404-A/5847,
404-A/PTT-216 or 417-Af5842 (WE or Ericsson)

*y2--6AJ4 (G-E, Raytheon or Tung-Sol)

V3—56X4

*Terminal strips, 2-connection (2)

Terminal strips, 2-connection (2)

Chassis, 10 x 4 x 2/;-inch aluminum box

*Shield for Y2, heat conducting, |ERC Military type
8 or equivalent {I)

Line cord

Miscellaneous hardware

*Indicates components for one chonnel of the

booster. A 4-channel booster needs 4 of each part

morked with an asterisk. Power supply provides cur-

rent for all booster channels.

Fig. 1—Circuit of one amplifier channel and power supply.
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Bottom view showing parts layout of one channel and power supply.

for best utility and appearance. For
high-band channels the 417-A, E180F,
and 404-A (in the order named) are
best for gain. The gain with the 404-A
is still high enough so that noise fig-
ures of all three tubes are comparable
and around 4.5 db. Low-band gains are
nearly the same, and noise figures of
about 3 db can be obtained. These tubes
are usually not sold locally but are ob-
tainable from several mail-order sur-
plus dealers. Make sure tubes are new;
not used or rebranded. E180F’s are
obtainable from Amperex Electronic
Corp., Hicksville, N.Y, and from
Amperex or Mullard distributors. The
404-A and 417-A /5842 are also obtain-
able from Ericsson (State Labs, 649
Broadway, New York, N.Y.) at list
prices. Special-purpose tubes may often
be ordered from dealers who do not
list them in their catalogs. Be sure
to specify the 417-A /5842 completely to
avoid getting a WL417-A surplus kly-
stron.

Building the unit

The booster shown in the photo-
graphs was built for use on top of or
alongside the TV set. It was built into
a 2% x 10 x 4-inch Channel Lock alu-
minum box and has a self-contained
power supply. Fig. 1 shows the circuit
for a single channel. Four of these are
combined to form a four-channel boost-
er. The power supply is as in Fig. 1.
Plate and heater power can be switched
to any of the four peaked single-chan-
nel amplifiers. Input and output leads
are quickly connected using clothespin
type antenna clips. A straight-through
connection is provided for local vhf or
uhf converter output.

The inside view of the booster (see
photos) shows the suggested circuit
layout. Sockets are oriented with plate
leads toward the output. A sheet-alumi-
num shield is placed across the 6AJ4
socket (passing between pins 3 and 4
and 8 and 9) to prevent oscillation.
Lead lengths of the input tube cathode
bypass and the 6AJ4 grid bypass ca-
pacitors should be as short and direct
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to a chassis ground as possible. The
input and neutralizing coils are insu-
lated from the chassis.

The tubes should be shielded from
each other to keep the grounded-grid
stage stable. The ordinary JAN type
shield causes high bulb temperatures
and for longest tube life should be
avoided. The four-channel amplifier
has heat-conducting shields on the
6AJ4's. (We used IERC military B
type shields made by IERC, 145 Mag-
nolia Boulevard, Burbank, Calif.) It is
recommended that they be used on both
tubes.

Besides the input tube the input coil
has an important effect on the booster’s
noise figure. The coil-winding data
table gives coils that are overcoupled
past the point of maximum gain so as
to present to the tube the impedance
giving lowest noise figure. The four-
channel booster uses %-inch-diameter
coil forms from a microwave or radar
if strip. Commercial 3% -inch-diameter
forms such as the Cambridge Ther-
mionic Corp. LS-6 or the James Millen
69048 are equivalent. High-frequency
powdered-iron cores coded white should
be used. Lower-frequency cores will
lower the coil Q and may increase the
noise figure.

The low-band input, neutralizing
and output coils are wound tightly with
No. 28 enameled wire. Adhesive tape
cut into %-inch strips will help to hold
the ends while winding. Bend the first
inch of wire at a right angle to the

Booster’s
channel-9
circuit under-
going a noise
test.
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direction of winding and lay on the
form parallel to the axis. Wrap a small
length of tape several times around the
form and the lead near the bend. Wind
the coil, keeping the turns tight. After
the last turn, bend the wire at right
angles to the windings and parallel to
the axis of the form. Tape down like
the starting end. Leave 1l-inch leads.
Coat the winding and tape with a good
coil dope such as Q Max or polystyrene
cement. Model-airplane type cements
should not be used. They reduce coil Q.

The input coil and output windings
L1 and L6 are similarly tightly wound,
in a reverse direction, over the grid
and plate windings after they are dry.
When halfway through the input wind-
ing, scrape 2 inches of the wire hare,
fold over, twist and tin with solder so
that a 1-inch twisted lead for the cen-
ter tap sticks out. Finish winding, tape
the end and apply another coat of coil
cement. Check with an ohmmeter to
make sure the two windings are not
shorted.

Coils for channels 7 to 13 are
wound with No. 24 enameled wire.
This 1s easily done after the forms: are
mounted on the chassis. The heater and
interstage rf chokes are tightly wound
over a 3/16-inch-diameter rod or drill
shank. By scraping the enamel off, tin-
ning with solder and bending the leads
before sliding out the rod, the choke
will not be distorted when ready to
solder in the circuit. The interstage
choke for channels 7 to 18 is wound
using the leads of capacitor C4, spread-
ing turns apart one turn width.

If space is a problem or if a boaster
for only one channel is needed it can
be built into a 2 x 2 x 4-inch aluminum
box with power taken from the TV set.
It could then be easily concealed. An
antenna-top version can be enclosed in
a 3 x 4 x 5-inch weatherproof box and
power can be sent up externally. The
bandwidth of a single-channel unit can
be widened to cover channels 7 to 13,
or several low-band channels such as
2, 3,4 or 4 and 5. A sweep generator
and oscilloscope should be used to check
alignment. Single-channel boosters can
be peaked using a TV set and station
signal if the coil winding data given
for the desired channel is followed.

Booster alignment

The booster’s tuning can be cheeked
best by using a sweep generator, oscil-
loscope and 300-ohm balanced detector
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TV SWEEP GEN

300a BALANCED DETECTOR PAD

MATCHING PAD FOR 50n. SWEEP GEN OUTPUT

= doswerr  rroboii
L o0UT out '\4,
PHrTQOPPER OR ALUMINUM SHEET
T . )
30% OR LESS Fig. 2 (above, left)—Alignment setup
OF Emax . s
and curve for tuning the booster’s
o channels.
|
[3
o g Emax
g 3
3 x
| ’;“ § !
' TFig. 3 (below)—Block dia-
¥l s Hr+6mc i
! p4L25MC ' gram of noise-test setup.
i 744,83 F+5.75MC
BOOSTER UNDER TEST TvM
5722 DIODE UHF-vHF [atme ir  [SWITCHABLE gy pe e | pjooE @
NOISE GEN CASCODE |BUFFER | 308 PAD 4.5MC DET
TV TUNER |STAGE | 2Tl ew BANDWIDTH
|
7FrCOPPER OR ALUMINUM SHEET
~ NOISE-FIGURE COMPARISONS B ]
TV Channel B T 4 5 9 12
Uhf-Vhi Cascode TV Tuner Alone 5.3 db 5.1 db 7 db 7 db
Commercial Push-Pull 6J6 Tunable Booster 5.3 db 5.5 db 6.5 db 6.4 db
| Commercial Single-Channel 6BI7 Cascode Booster 44d — -
404-A, £180-F, 6AJ4 Cascode Booster 2.1 db 3 db 4.3 db 4.8 db
| 417-A,6AJ4 Cascode Booster - 2.9 —

pad as shown in Fig. 2. The input cir-
cuit response can be checked by discon-
necting L5 from the plate of the 6AJ4
and shunting the 15,000-ohm output
damping resistor with a 150-ohm resis-
tor. Touch a rf crystal demodulator
probe, connected to the scope, to the
plate of the 6AJ4 and observe a single
peaked curve. This curve should be cen-
tered, using the input and neutralizing
coils, on the desired TV channel. The
number of coil turns may have to be
changed if the response cannot be cen-
tered. In some instances the overall re-
sponse curve may be too narrow or the
TV tuner may reflect an impedance
higher than 300 ohms to the booster.
When the booster is connected to the
TV set then, the bandwidth is actually
narrower than the observed response
and may be contributing to instability.
In this case, bandwidth can be widened
by increasing the number of turns on
L6 or reducing the 15,000-ohm plate
damping resistance.

Bandwidth can be widened to give a
flat response over several TV channels
on either side of a single channel picked
according to coil-winding data. This re-
quires that the input and output wind-
ings L1 and L6 be wound below and
separated 1/32 to % inch from the grid
and plate windings L2 and L5; and 3 to
30-uuf trimmer capacitors are placed
across L1 and L6. The input response
is first adjusted and then the overall
response. In adjusting the double tuned
coils, the coil spacing will mainly de-
termine the bandwidth, the capacitor
will tilt the curve and the core is used
to maximize the curve amplitude in
general. There is some interaction.
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Data on the noise figure of the four-
channel and other boosters measured
over a 4.5-me if bandwidth is shown in
Fig. 3 along with the test hookup. A
1-db reduction in noise figure gives a
noticeable reduction of snow. A 2-3-db
reduction in noise figure, possible with
this type of booster in front bdf the av-
erage cascode tuner, gives a snow re-
duction equivalent to stacking the re-
ceiving antenna or déubling the TV
transmitter power.

When the booster is complete, final
adjustments can be made using the TV
signal and TV set. Pick a time when the
signal is weak, but not fading, and ex-
ternal interference is at a minimum.
Connect the booster between the an-
tenna and TV set and make sure the
input leads, output leads and power

Use as short a lead as possible between
the booster and TV tuner. After the
booster has warmed up, adjust the out-
put coil for maximum picture contrast
and the input and neutralizing coils
for least picture snow. Note the snow
content of dark picture areas while
tuning the booster. In some cases, par-
ticularly on channels 7 to 13, wrapping
a 4-inch square of aluminum foil
around the input lead and sliding it
along 1 to 4 feet from the booster will
improve the picture. Readjust or re-
move for other channels.

If the booster oscillates (indicated by
a white or torn raster on the TV
screen), turn off the booster, retune the
neutralizing coil until no oscillation oc-
curs when the booster is turned on and
warms up again. Because of the high
gain of this booster, oscillation may be
present when it is mounted near the
antenna and radiation from the long
output lead is picked up by the antenna.
In this case 300-ohm shielded hine
should be used between the booster and
TV set. If a 75- to 300-ohm transformer
is connected near the TV set, coaxial
line can be used. For coupling to a
75-ohm coaxial line, the number of
turns on L6 should be half the number
given by the winding data, and one end
is grounded.

If the booster gives little or no pic-
ture improvement, check all operating
voltages. The plate current should be
at least 20 ma with a 404-A or 417-A
input tube and 16 ma with a E180F.
Currents much higher than 20 ma will
shorten the life of the 6AJ4. Also dis-
connect the input-winding center tap
from ground and check for a short be-
tween L1 and L2.

Switching inputs and outputs in ad-
dition to plate and filament power is
possible as long as the input and output
leads and switch contacts are physically
separated. A three-gang six-pole non-
shorting two-or-more-position steatite
insulated rotary switch would be satis-
factory. (These switches are made by
Mallory and Centralab.) The middle
gang can be used for plate and heater
switching and to separate the input and
output gangs. This kind of switch takes
up a lot of room and will leave room

cord are separated from each other. for three channels only. END
- Coil-Winding Data Table
L | L L [ 1 L6
TV Channels| Turns Wire® | Turns Wire* | Turns Wire*| Turns Wire* | Turns Wire* | Turns Wire*
2 T8 | No.28 |11 | No.28 |21 | No.28[20 | No.24[14 | No.28| 6 | No.28
3,4 615 | No.28 | 9 No.28 | 17 No.28 | 16 No. 24 | 12 i No.28 | 415 | No.28
5,6 415 | No.28 | 6 No.28 | 13 No.28 | 12 No.24 | 9 No.28 | 315 | No.28
1,8 315 | No.24 | 3 No.24 | 415 No.24‘ 415 | UseC4 415 | No.24 | 3 No.24
leads | |
9,10 i 3 No. 24 2%|No.24 4 No.24 | 415 | UseC4 4 No.24 | 215 | No.24
leads
11,12,13 I 25 | No.24 | 2 ‘ No.24 | 3% | No.24 | 415 | Use CAl 315 | No.24 | 215 | No.24
| l leads

*All coils use enameled wire except coil L4
. L2, L3 and L5 are tightly wound on U4

2
3.

, channels 7-13, which uses
-inch-diameter slug-tuned coil forms such as
James Millen 69048-B with No. 19 mix core (coded white] or Cambridge Thermionic
Corp. LS-6 with 20063-D core {coded white}.

LI, centertapped, and L6 are reverse-wound tightly over L2 and L5, respectively.
L4 is 3/16-inch-diameter air-core. tightly wound choke on channels 2 to 6 and is
wound 3/16-inch diameter, with leads of C4 spaced | turn, on channels 7 to 13.

the leads of C4.
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Y now, almost everyone has read

or heard something about the

International Geophysical Year

(IGY). The IGY is an 18-month
period during which 65 nations will
study the actions of the earth and solar
system. This period is being used to
gather facts more than to study the
earth—huge storehouses of facts which
scientists will be able to study for
generations to come.

One of the fact-gathering programs
(there are 11 in all) now being inves-
tigated—is concerned with the iono-
sphere and—to be more specific—the
effects of the ionosphere on vhf and
uhf radio—television signals entering it.
At present, amateur radio observations
are being used in this study and a plan
is underway to include TV dx reports
in the program. This is where you
come into the picture.

The ionosphere study group is looking
for consistent, monthly reports on any
forms of unusual TV reception that
might be linked to the ionosphere. If
you feel that you might fit into this
proposed program, drop me a line out-
lining your general dxing habits (time
of day spent dxing, greatest reliable
range, experience and a fairly complete
description of your equipment). If
enough interest is mustered for this
project, I will attempt to carry the
ball from here.

Why IGY now?

The IGY period began on July 1,
1957. This date was not picked on a
haphazard guess, nor was it a matter of
international politics. The predicted
peak of the 11-year sunspot -cycle,
expected to fall within the 18-month
IGY period, was the determining
factor. Past experience has shown that
definite correlations exist between high
sunspot numbers and various effects
here on earth—such as radio propaga-
tion, aurora and possibly weather con-
ditions. To sum up, we can expect nmore
in the way of excellent and unusual dx
conditions during the IGY, than in any
similar recent period.

The summer was unusual

In our spring TV dx columns, we
discussed aurora skip, not so much as
4 means of logging new stations, but
more as a means of noting the effects
of one of nature’s biggest mysteries
on the TV channels.

Aurora, concentrating as it does near
the magnetic north (and south) pole,
is usually limited to areas along the
Great Lakes and into New England.
Not being a true north-south phenom-
enon (due to the location of the mag-
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By ROBERT B. COOPER, Jr.

netic poles), we find locations such as
San Francisco, Calif., and Miami, Fla.,
about the same distance from the
auroral center.

You might imagine how unusual it
would be to see aurora from Miami, But
it happens or at least should have
happened on the evening of Sept. 4,
when I noted auroral reception on
channels 2, 3, 5 and 6 from Fresno,
Calif. Reception peaked to the north-
east and consisted of the usual hazy,
floating lines, not seeming to be either
vertical or horizontal in component.
No identification was possible on any
of the channels.

Ground wave runs wild

September is the traditional month
for long-haul trops (ground wave)
reception, but various periods in July
did their best to erase traditions. Along
the Great Lakes, down the Mississippi
and throughout the western Gulf,
ground wave overstepped its boundaries
with every change of weather.

The best dates would seem to have
been July 3-8, and July 15-19. Of the
more outstanding work done, Dave
Janowiak of Milwaukee, Wis., managed
to log 59 stations in a single 24-hour
period! And all of this via trops, no
skip involved.

Paul Swartz and Carlton Howington,
central Ohio dx’ers, found ground wave
open to 690 miles for high-band loggings
on July 3, 17 and 18.

Uhf dx-pert, Carl Lupton of Shelby-
ville, Ill., noted trops to 780 miles on
July 8, with high-band Texas Gulf
stations rolling through. But the corker
came on July 16-17, with 18 uhf sta-
tions seen.

Along the Gulf coast, dx’er Ray
Escoffier, New Orleans, and Ed
Bourgeois, Norco, La., report frequent
trops openings to the West Texas high-
band stations (800 miles) and north to
the Great Lakes.

The nation’s top TV dx’er, Bob Sey-
bold, of Dunkirk, N. Y., took advantage
of conditions to push his station total
to 310 stations in 5 years of watching.
Some of his outstanding results read
as follows: July 18, trops to 500 miles,
on both vhf and uhf, with 16 uhf sta-
tions logged. July 19, the best uhf
conditions Bob has ever witnessed. 510
miles the farthest, and stations logged
on 18 uhf channels (20 stations in all),
18 of which were over 125 miles dis-
tant!

Predicting TV dx conditions on a
general basis can be a problem, and
even a little risky. It’s not too often
that we are 1009 accurate.

But, TV’er John Broomall, Due West,
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S. C, read of our Perseids meteor
shower prediction in the July cdalumn.
Noting that it would peak at 0200, Aug.
12, John decided to have a go at this
burst reception stuff. The result? His
60th TV dx station, KRLD, logged at
precisely 0200, Aug. 12, on a nice long
burst. Anyone curious about the weather
this Christmas?

Predictions

For the period of Nov. 1-Jan. 1, E-
skip reception should follow closely on
the heels of magnetic storms (and the
resulting aurora). Watch your northern
skies for that eerie glow, signifying
northern lights, and watch your news-
paper for news of strong magnetic
storms. E-skip openings will be most
frequent south of a line drawn between
San Francisco, Calif.,, and Norfolk,
Va. Gulf Coast dx'ers should notice a
major upswing in openings to lMexico
City and Guatemala, beginning about
Nov. 1. All Es openings will be most
likely to occur between 1500 and 2000
local time.

F2 layer reception will probably be
limited to dx’ers with some type of
converter or adapter which enables
them to receive TV broadcasts between
40 and 55 mc, originating from Europe.
Skip is not too likely to get as high as
our American channels, except for brief
instances on peak days.

Trops reception will already have
tapered off considerably from summer-
time levels and in general will be weak
and spotty in nature for the next four
months. Areas along the Gulf and
Great Lakes will have the best trops
results.

Meteor showers are fairly frequent
throughout November and December.

One major shower (the Geminids)
occurs Dec. 10-14, with outstanding
results coming from 1900 to 0200,
local time. The Taurids, a minol

shower, occurs Nov. 3-10 and promises
good early-morning reception. Qther
showers are the Leonids, Nov. 15-17,
and Ursids, Dec. 22. For further meteor-
shower information, I suggest you
consult your local library for a current
copy of Sky and Telescope, in which
monthly information about showers is
given.

Report forms

Free. That’s right, free. Sharp bi-
color TV Dx report forms, made espe-
cially for reporters to the RADIO-ELEC-
TRONICS TV Dx Column. Be the first in
your group to have a set. Just send
your name and address to TV Dx
Column, 154 West 14 St.,, New York 11,
N. Y. END
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conducted by

ROBERT G. MIDDLETON

HE color bar generator is about

as basic an instrument on the mod-

ern service bench as a vom or vtvm.

A color bar generator is something
like an automobile—after a certain
amount of mileage, we had better have
a tune-up if we expect it to serve us as
expected.

There are several kinds of color bar
generators and, of course, service and
maintenance procedure differs for the
various types of instruments.

Generator types

First of all, we must recognize the
difference between a color bar genera-
tor, which provides true colors, as dis-
tinguished from a color-difference bar
generator, which provides simulated
colors.

We must also recognize the difference
between a color-difference bar generator
and a continuous-running subecarrier
generator. If you connect the output
from a simple rainbow generator to a
wide-band scope, a sine-wave pattern
is obtained, as shown in Fig. 1. We

3564795 Mc
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Fig. 1—The output of an unkeyed rain-
bow generator, seen on the screen of
a wide-band scope.

I GREENS

rainbow
locked in color sync on the screen of a
color picture tube.

Fig. 2—Unkeyed pattern,
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often refer to this signal output as a
continuous subcarrier, but it is really
a continuous offset subcarrier—its fre-
quency is (or should be) 3.564795 me,
which is one horizontal-scan interval
less than the color subcarrier frequency
of 3.579545 mec.

Such generators are usually crystal-
controlled, with a small trimmer ca-
pacitor shunted across the crystal to
obtain the exact operating frequency.
When the crystal is operating on fre-
quency, we obtain a rainbow pattern on
the screen of a color picture tube, as
shown in Fig. 2. When the crystal is
operating far off frequency, we obtain
color sync breakup, as shown in Fig. 3.

The easiest and most straightforward
way of checking the frequency of the
crystal oscillator is with a good heter-
odyne frequency meter. If you operate
this tyvpe of generator slightly off fre-
quency, the pattern will not break color
sync in a normally operating receiver,
but a pull occurs, which causes the pat-
tern to shift horizontally on the screen
of the color picture tube, thus giving
incorrect information.

The more elaborate form of color-
difference signal is keyed into discrete
bursts and horizontal synec pulses are
provided. Frequency requirements are
either 3.564795 me, or 3.579545 mec, de-
pending upon whether the generator is
designed to operate at the true subcar-
rier frequency or at sidelock frequency.
Fig. 4 shows the waveform from a gen-
erator of the first type and also illus-
trates a further service requirement:
the peak-to-peak voltage of the syne
pulse should be equal to the peak-to-
peak voltage of the burst. Service con-
trols are provided for this purpose and
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“RAINBOWS

Fig. 3—Appearance of a rainbow pat-
tern which is out of color sync.

www.americanradiohistorv.com

a wide-band scope is the most practical
indicator to utilize in this regard.

The peak-to-peak voltage of the
chroma bar is usually made equal to
the peak-to-peak voltage of the burst,
although some generators run the
chroma bar voltage at a somewhat
higher level. A service control is pro-
vided.

Space does not permit further cover-
age of service and maintenance pro-
cedures for color bar generators in this
installment, but we will discuss more
practical pointers another time.

Horizontal pull

On a Philco deflection chassis No.
D-201, there is a pull horizontally at
the bottom of the picture, which appears
to be a vertical height trouble until a
test pattern is displayed. Then it seems
to be a horizontal linearity problem. I
have checked everything associated with
the vertical and horizontal circuits ex-
cept the horizontal output transformer.
—M. T. S., Longview, Tex.

This report sounds suspiciously like
electrolytic-capacitor trouble. We would
suggest that you check the electrolytic
associated with the sweep and sync for
capacitance value and power factor.

CHROMA BAR

Fig. 4—Accurate reproduction of this
color TV waveform requires the verti-
cal amplifier to have the same response
at the color burst frequency as it has at
the horizontal sync frequency.
Replace any of these electrolytics that
fall below standard, and it is probable
that the trouble will clear up.

Poor fine detail

1 have a Magnavox 27-inch receiver,
chassis CT-358BA. I don’t obtain fine
detail and on certain channels whenever
there is a wvertical line in the picture,
such as a door frame, it looks ragged. I
realigned the set but still don’t obtain
fine detail—A. K., River Edge, N. J.

We would suggest that part of this
trouble may be due to poor alignment,
there is also a definite possibility of
overloading and clipping in the sync
signal, with possible entry of video
camera signal into the sync channel.

Before realigning the receiver, I
would suggest that you check the cou-
pling capacitors in the if and video am-
plifiers for leakage. Also check the
coupling capacitors in the synec chan-
nel. Replace any capacitors that show
even a small amount of leakage.

This will probably serve to make the
picture straight and, if the detail is still
poor, a careful check of the alignment
would be justified. Start with the tuner
and follow through with the if ampli-
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fier. Then, check the combined rf-if
response curves on the various chan-
nels to make sure that you don’t have a
mixer-regeneration problem on your
hands.

Finally (and this is very important),
sweep the video amplifier and make sure
that you are getting full 4-mc bandpass
through the video amplifier circuits.

Vertical roll

I have been troubled by what appears
to be a heater—cathode short in one of
the tubes of an Admiral 24E1 chassis.
A bright horizontal line appears across
the upper third of the raster, accom-
panied by a vertical roll that can’t be
locked. The vertical hold control cannot
be turned to malke the picture roll down,
only upward. The capacitor marked C1
on the schematic showed signs of leak-
ing electrolyte, but all sections check
OK on a capacitor checker—K. K. M.,
Germany

This trouble is evidently one of those
capacitor failures that doesn’t show up
on routine checks. Substitution tests
are advisable in a situation of this kind.
You should start by replacing the multi-
ple-section electrolytic that you mention,
because there is possible leakage be-
tween sections, which would not be
caught on a test of the individual sec-
tions.

As we all realize very well, the ca-
pacitor that looks the worst is usually
not the culprit. So, if replacing the ob-
vious unit does not do the trick, try sub-
stituting the other multiple units.

Horizontal curve

I have had several service calls on a
Philco 22D4162. This set has a very bad
S-shaped weave. I have replaced the
sync separator 6CS6, horizontal afc
6AL5 and horizontal wmultivibrator
12AU7?-A. Replacement cleared up the
trouble for a while. The curve in the
raster appears after the recetver has
been operating for some time. All the dc
voltages have checked out correctly.
The trouble cannot be cured by adjust-
ment of the horizontal hold and hori-
zontal oscillator controls.—C. F. J.,
New York, N. Y.

This trouble could be due to heater—
cathode leakage in the 6AMS8 video de-
tector. You do not mention whether the
S-shaped weave is a 60- or 120-cycle
pattern. This could be a good guidepost
in weeding out possibilities.

I suggest that you first make sure
that you have no tubes with heateir—
cathode leakage in the signal circuit.
Then, if tube replacement does not clear
up this trouble, go to work on the elec-
trolytic capacitors. Check for low ca-
pacitance values, poor power factor and
leakage between sections.

Intermittent sync

I am working on two TV receivers
that are giving me a lot of trouble. They
appear to have about the same kind of

trouble. They operate OK for several

NOVEMBER, 1957

days and then go out of sync. One is a
Westinghouse V2243-1 and the other is
a G-E wodel 14007.

The G-E will start with fuzzy edges
like piecrust, but with smaller dips and
then it will flip and display horizontal
bars or three or four pictures hori-
zontally.

When the Westinghouse chassis is
acting up, it tears in different spots of
the raster and occasionally goes out of
horizontal sync.—F. P., Westfield, Mass.

Again, this report is typical of the
difficulties which occur when common
electrolytic bypass or decoupling capaci-
tors have become marginal. It is most
likely that one or more of the electro-
lytic ecapacitors associated with the
horizontal sync section have lost a sub-
stantial fraction of their original ca-
pacitance and have developed a low
power factor. Also, do not overlook the
possibility of leakage between sections
of a multiple electrolytic.

Electrolytic capacitors have different
characteristics when hot than when cold
and their characteristics change after a
period of operation as compared with
their condition after a nonworking
period. Any tests should be made after
the receivers have been in operation for
several hours.

Vertical rolling

I received a G-E 21C200 chassis with
a case of picture rolling. The picture
rolls slowly up or down until the verti-
cal-hold control is adjusted. Then, in a
few minutes, the picture will start to
roll again. The owner informed me
that the trouble started after they had
a new picture tube installed. All dc
voltages seem correct, allowing for the
high line voltage which we have here.—
W. R. M., Newton, N. J.

It is evident, of course, that the ver-
tical oscillator is changing frequency
in a high or a low direction from time
to time. However, because the picture
rolls up, it also is evident that the ver-
tical oscillator is not being locked in
sync at times. This lack of vertical-
sync lock is probably the root of the
trouble.

The circuit arrangement of this re-
ceiver is such that the condition of the
picture tube could affect sync action.
I suggest that you first eliminate this
possibility by checking with a test pix
tube. If this clears up the trouble, a
fault is indicated in the picture tube
in spite of the fact that it is quite new.

But if this does not correct the verti-
cal sync hold, as is likely to be the case,
you will have to dig deeper for the
trouble. There is a certainty that you
will find little or no vertical sync pulse
at the output of the integrator plate
(junetion of R302 and C302). So, the
problem is going to be to find out why
this pulse is not present (during the
time the picture rolls up). In making
this type of test, do not confuse the
vertical sync pulse with the kickback
pulse from the vertical oscillator. If
there is any doubt on this point, pull
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the vertical oscillator tube and substi-
tute a dummy tube with all but the
heater pins cut off. This will permit
you to check the pulse from the inte-
grator without interference.

Check the integrator plate and its
associated ecircuit components. Trace
back with the scope to find out where
you are losing the vertical sync pulse.
This probably sounds peculiar, but it is
not impossible for a brand-new inte-
grator plate assembly to be defective.

Poor sync

A Bendix 21K38 chassis has poor ver-
tical and horizontal sync, with sound
and picture OK. The horizontal loch-
ing-mm range is. critical. Vertical lock-in
is also critical. There is a horizontal
pull in the picture about 2 inches from
the top and varying the contrast control
tends to straighten out the puiling.
Changes in cameras or background will
usually cause severe picture pulling,
with buzz tn the sound, after whick the
picture will stabilize. Vertical linearity
18 poor, with compression at the top.

The 6W6 runs extremely hot. The
B-plus voltage at the cathode of the
6Wé6 measures 185. The set has too
much width, whick cannot be reduced,
and the width control smokes when-
ever it is turned completely coun-
terclockwise. The age voltage at the
plate of the 6AU6 keyer is —36—R. C.,
Chicago, Ill.

In response to your query, it appears
quite likely that the horizontal output
tube is generating too much sweep volt-
age. This follows from the fact that the
6W6 runs hot, and that the B-plus volt-
age at the cathode of the audio output
tube is high. Also, the output from the
keyer tube is high, and the pieture
width 1s excessive, which all points to
the same trouble.

You should find 60-volt (peak-to-
peak) drive at the grid of the horizon-
tal output tube. This can be quickly
checked with a calibrated scope. Adjust
the horizontal drive control, if neces-
sary.

There should be 10-volt bias at the
cathode of the horizontal-output tube.
The 10-uf cathode-bypass capacitor
could possibly be shorted if you find
little or no bias here.

Likewise, you should find 165 volts
at the screen of the horizontal output
tube. If this voltage is high, you should
check the .047-pf bypass capacitor for
leakage. END

NEXT MONTH'S
TV CLINIC
Faulty Tubes

in the
Color Section
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By ROBERT B. COOPER, JR.

HE field and hobby of television

dx-ing have grown to such propor-

tions during the past 4 years that

the number of dx-ers currently
twirling the dials is estimated in the
thousands. For most of them the only
contact with other weak-signal chasers
is through the TV dx column appearing
in RADIO-ELECTRONICS on a regular
basis (alternate months).

TV dx picked up in Fresno, California.
Top, WBAP-TV, channel 5, Fort Worth,
Texas, June, 1956. Center, KFEL-TYV,
channel 2, Denver, Colorado, July, 1955.

Bottomn, CHCT, channel 2, Calgary,
Alberta, Canada, June, 1955.
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Types of dx reception and

necessary recetving equipment

and techniques

Along with predictions of dx condi-
tions and news of unusual loggings, we
often receive requests for information
pertaining to antennas, when to look
for dx, receivers, accurate record keep-
ing and many other phases of full-scale
dx-ing. Here are a few tips for those
who are interested in TV dx but may
not know how to break into the field.

Receiving dx stations (those not
normally seen at your location) is not
nearly so much a function of the loca-
tion of the observer and the equipment
used as it is of being at the right place
at the right time. In dx-ing circles
many make use of a “timetable” (see
table) to give basic information con-
cerning the types of dx we might expect
during various periods of the year.
During a year’s time seasonal weather
changes and the position of the Earth
in relation to the Sun and other heaven-
ly bodies have pronounced effects on dx
conditions.

Types of dx reception

The most common form of dx is that
denoted by the term “sporadic-E skip.”
Sporadic-E skip (abbreviated Es) af-
fects the Jower television channels
(2-6), bringing reception to your loca-
tion from stations on an average of
500-1,500 miles distant. Various forms
of Es have been known to provide re-
ception for distances as great as 6,600
miles, although this is exceedingly rare.
Es is a result of the television signal
being reflected from a densely ionized
layer, called the I layer, of the iono-
sphere. This layer exists at a height of
60-70 miles above the Earth. Under
normal conditions the layer’s density
is very low and very-high-frequency
television signals pass through the
layer and on into space, never to return.
It is only during periods of freak ion-
ization conditions that the layer forms
(actually forming in spots and not as
a whole layer) and causes low-channel
television signals to rebound from it as
if it were a mirror.

Occurring on all TV channels, but
most pronounced on high-band (chan-
nels 7-13) vhf and on uhf, is tropo-
spheric (abbreviated trops) bending or
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conveyance of television waves to areas
beyond the radio horizon via the tro-
posphere. The tropospheric layer exists
immediately adjacent to the Earth, and
the majority of our weather occurs in
it. Trops is actually caused by sharp
boundaries formed in weather fronts
which act as a duct, carrying the signal
to distant points. This form of recep-
tion occurs, for the most part, during
the spring, early summer and early fall
months of the year. Distances covered
vary from 200-800 miles.

A form of dx-ing theoretically pos-
sible, during the next few years at
least, is F2 skip. Like the E layer, the
F2 layer of the ionosphere is often
capable of reflecting television signals
back to Earth during years of peak
sunspot activity. The channels influ-
enced most often by this form of skip
are the lowest (2-1). The distances
covered by F2 are enough to stagger
even the most imaginative mind, begin-
ning at 2,200 miles and working upward
in steps of 2,000 miles at a time. This
form of dx-ing promises to be extra
interesting as it will provide us with
the opportunity to view programs orig-
inating in other countries and even
other continents!

Lastly, we have what is commonly
known as the dx-ers’ form of dx. As
sensitive receiver design developed to
usable levels and antennas with higher
gain were put on the market, alert ob-
servers began to notice a form of burst
reception. Short bursts of reception
could be obtained for seconds at a time
during periods when no signs of dx
were present. It was decided that these
bursts were a result of meteorites en-
tering the E layer of the ionosphere
and burning up there. As the friction
causes them to burn, they leave a trial
of ionized gas. Thus, like regular Es,
meteor bursts (or MS) could provide
reception from stations 500-1,500 miles
distant. As meteorites are entering the
E layer at all times (though in vary-
ing degrees of intensity), we are able
to log distant stations whenever we
wish. The only hitch in the scheme is
the short duration of the bursts. It
usually takes many bursts to identify

RADIO-ELECTRONICS
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the program material and a few more
to identify the source. Lots of patience
and a good deal of practical experience
really pay off with this form of dx-ing.

Keeping an accurate log is a very
important part of dx-ing. As dx-ers, we
are able to provide scientists with a
great deal of information not obtain-
able in any other way. TV dx is def-
initely freakish in nature and is there-
fore subject to explanation. However,
as with many other occurrences in
nature, information is needed before
detailed study may begin. Rapio-ELEC-
TRONICS is providing without cost
through the TV dx column specially
prepared forms on which you may re-
port your dx observations. When your
reports are combined with those from
other sections of the country, scientists
get a broad view of dx conditions over
the country as a whole for any given
date. An accurate log is also important
when you wish to write to stations re-
questing letters of verification for yvour
reception. It is always best to include
information as taken from the receiver
screen or audio, referring to local ad-
vertisements, etc. This will help the
station in verifying your report. Many
dx-ers have verification letters from
100 or more stations.

Receiving equipment

During the past 2 to 8 years the old-
timers in the dx game have become in-
creasingly aware of the fact that the
newer television receivers are sadly
lacking in many dx essentials. In fact,
with the current drive to use multi-
purpose tubes, ete. for receiver com-
pactness individual set gain and stabil-
ity have deteriorated measurably.
Therefore, dx-ers usually recommend
that newcomers in the game purchase a
sensitive receiver having a cascode
front end -(cascode rf stage). Keeping
your receiver in good electrical working
order is very important. If you do a
moderate amount of dx-ing, change the
rf amplifier tube every few months.
Other important tubes such as the
detectors, if amplifiers, rectifiers, etc.
should all be tested frequently and
perhaps changed completely every year.
Remember, the only difference between
the receiver you use for dx-ing and
the one your neighbor uses for normal
home viewing is the shape you keep
yours in.

Boosters are also frequently men-
tioned. Remember this simple rule: If
your receiver is of late-model design,
with a cascode type rf amplifier stage,
boosters are of very little value.
Receivers using pentode and triode rf
amplifier stages will benefit greatly
from a cascode booster stage.

When we approach the question of
the correct antenna for dx-ing purposes
(or just plain deep-fringe reception),
we encounter a controversy. Some dx-
ers prefer large-screen reflector arrays
with dipoles situated in front for sig-
nal pickup. Others lean toward the
various forms of Yagi antennas while
still others like the collinear style. To
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DX TIME TABLE
Optimum Hours
Period of year Types of dx (Times 24-hour LST) Date
Nov. I15-Feb. 15 Sporadic Es 0700-0900 Pesk of minor Es season.
1600-2100
Feb. I-May | F2 Skip 0700-1300 Stations to east in am; to south
Oct. 1-Dec. | 1100-1300 in late am, early pm; west in
early p.m.
Aug. 9-15 Meteor scatter 0500-0900 Peak periods of meteorite show-
Dec. 10-15 dx peaks 1 100-1400 ers, although MS is always a:-
April 15-21 1900-0100 tive.
March I-April 15 Trops dx 0500-0900 Usually produces excellent trops
(ground wave) 1900-0200 along the Gulf coast.
May 15-July 30 Trops dx 0600-1100 Excellent trops on occasion in
2000-0200 Midwest and along Great Lakes.
Aug. 20-Oct. 10 Trops dx no set time Annual trops dx peak over en-
tire country. Usually peaks in
mid-September.
April 15~-Aug. 15 Sporadic Es 0600-1000 Es hits phenomenal uprise in
1200-1400 number of openings, with Es on
1700-2200 50% of the days from any given
location.

provide optimum gain on each channel
with a single antenna is an engineering
feat yet to be accomplished. However,
several compromises may be made to
give fair to good gain across the spec-
trum and still allow the use of a single
antenna for all-channel vhf operation.
What is wanted is as much gain as it
is possible to get, high front-to-back
ratio and good directivity. Many dx-ers
use 5- or 10-element Yagi’s for channel
2 and then some form of all-channel
for the rest. The reason for this is that
both Es and F2 work up from the low-
est channels. Thus, a good antenna

system on channel 2 is a big help. If

you have a local on channel 2, a similar
system for channel 3 would also serve
the purpose. Stacking Yagi antenna
arrays pays off for weak-signal recep-
tion.

Antenna transmission line is also
important. Keep the line in as good
physic¢al condition as possible. Of course,
the best line is that with the lowest
signal loss: 300-ohm open-wire line
does an admirable job and 450-ohm
open-wire line is also very good. A
problem here is matching the 450-ohm
lead-in with a 300-ohm receiver input
and 300-ohm antenna. If open wire
can be used, we suggest the 300-ohm
version. If you have problems with
your open-wire line continually short-
ing to the mast or tower as you rotate
the antenna, try using the 300-ohm
tubular uhf line. The loss is very low
and the plastic insulation keeps out
moisture, dust, etc. Try to use just one
piece of line from the receiver to the
antenna as splices create more signal
loss.

Getting your antenna high above
ground and the surrounding objects is
also of prime importance. If you live
in an area with many power lines, poles,
high trees, etc.,, raising your antenna
above them will really help reception.
Giving the antenna a clear shot at the
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dx stations is the whole idea in back
of raising it into the heights. Power
lines, rooftops, trees and the like all
add to the amount of signal absorbed
or reflected before it reaches your
antenna. As you raise it up in the air,
your antenna begins to break into
signal levels’ that have not been de-
creased by absorption. A height of 70
feet above ground is a good minimum
height for serious dx-ers, although zood
results can be had down to around 40
feet. A good rule might be: Raise the
antenna as high as guy wire, guying
space, pipe, neighborhood policy and
your pocketbook allow.

Rotating the antenna can and does
make all the difference in the world.
Remember, you are using a high-gain
antenna with its power punch con-
centrated in the forward direction. It

1’%&? e o
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Courtesy Richard Lowry, Temple, Tex.

XEW TV, channel 2, Mexico City, Mex-
ico, seen in Temple, Tex., March, 1955.

is designed to reject signals from the
rear and sides. Any one of the popular
antenna rotators is recommended for
dx reception from all directions.

When using a large Yagi antenna
array be sure that it is at least four
boomlengths above any surrounding
objects like trees and rooftops. This
will assure you of a proper radiation
pattern. If you cannot erect a Yagi
array so that it is several boomlengths
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from any objects at the same height,
it would be better to try some other
form of antenna.

Dx tips

Venetian blinds: Horizontal bars
move across the screen, alternating
black and white. This is a sign of two
{or more) stations on the same channel,
the bars being what is commonly
termed a beat note. The blind ef¥ect
on a channel normally clear of them
is the tipoff that some sort of dx is
trying to appear. Careful orientation
of the antenna will usually bring it in.
If you are not able to bring the dx
station through a local or sublocal
station, find the antennz heading in
which the interference is strongest and
then check the rest of the channels for
signs of other dx stations.

Frequent signal bursts on a clear
channel: This is a sign of either a
meteorite shower or the formation of
a Es cloud. In either case vou should
stick around for the next few hours
and make frequent channel checks.

Fringe-area stations loge their snow:
This is a sure sign that good trop
conditions are forming. First, deter-
mine in which direction the conditions
are improving and then check the
channels for weak stations not normally
seen. (As fringe-area stations become
of “local quality,” dx stations appear
with “fringe-area quality.”")

If you live very near transmitters,
there is not much that can be done for
reception of dx stations on the same
channels as the locals. For reception on
adjacent channels, special traps can
be used to filter out the overload from
your locals, thus leaving the adjacent
channels for dx reception. These adja-
cent-channel traps can do a lot for
reception of Es signals. If you live 20
miles or so from the actual transmitter
site, you should be able to bring strong
E-skip stations in with the help of
a folded-dipole antenna to attenuate
the local station. The dipole antenna
consists of a length of 300-ohm line
cut to a half-wavelength on the inter-
fering channel. Fed with another
length of lead-in in the usual manner,
you have a very effective antenna for
cutting out locals by cancellation.
Mount the dipole on a piece of board
and experiment with it at various
heights to find the highest you can go
before getting into the extra-strong
local signals. By carefully orienting the
dipole, you will be able to “phase” out
the local and allow the dx skip station
to come through.

From several experiments made in
California, we have found the best
height above ground for the dipole is
around 20 feet. For this antenna, height
above ground is the all-important
factor. If you wish to use a single
dipole for the five low channels, find
a compromise length in the vicinity of
channel 4.

For the latest in dx information and
predictions of things to come, watch
RaD10-ELECTRONICS’ TV dx column. END
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NE of our service technicians

brought a TV set to the shop. He
reported “It shows white streaks on
the screen, as if the antenna connection
were loose.” I checked: as a matter of
fact, it was loose.

The set works nicely, but after a
while a flash appears on the screen,
and then more of them. It seems there
is some other fault besides the loose
antenna. With a station tuned in, white
horizontal streaks appear. Without a
station, or with the antenna discon-
nected, there are no streaks, but bursts
of dark dots. It seems there is some
arcing in the set and its radiation
enters through the front end. By re-
moving the mixer tube—or any tube of
the if or video strip—the dots dis-
appear.

All that is left to do is to localize
the arcing and remove it. Most prob-
ably some part of the high-voltage
equipment is guilty. These parts are
well secured in the high-voltage cage.
Removing the cover, only the two high-
voltage rectifier tubes and two 1.5-
megohm resistors are visible. They are
mounted on a piece of bakelite. The fly-
back transformer and the high-voltage
filter capacitors are mounted on the
rear of this form, and remain entirely
hidden in the high-voltage cage. So I
decided to go the easy way: check first
the parts outside the cage. The arcing
most likely occurs at the connection
of the high-voltage lead to the metal
picture tube; so I tighten it carefully.
No result. Perhaps the horizontal out-
put tube: I change it; I change the
horizontal oscillator, the damper and
the high-voltage rectifiers too. No re-
sult. The 1.5-megohm resistors check
OK with an ohmmeter; but to be on the
safe side, I exchange them. No result.
I put a new picture tube in the set.
I try to tap gently (well, more or less
gently) all tubes and other parts. I
cannot provoke the streaks by tapping,
moving, pushing or pulling any part
of the set. On the contrary, the streaks
seem to occur independently of any

h
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By L. F. FENTON

human influence. Very intriguing!

So then I disconnect a number of
leads, remove the picture tube, the yoke
and the cage to get at the flyback.
Should this be the bad part, it would
be a minor tragedy. It is of special
construction, a standard flyback does
not fit easily. Checking with an ohm-
meter shows that the high-voltage
winding is open; evidently it ares in-
side the coil. So I have found it at last.

I install a new flyback. Yes, it be-
haves itself. I watch it several min-
utes. But what is this? Again a streak;
then several more. These streaks do
not appear as often as before, but they
are most annoying. Is it possible that
the brand-new flyback is defective?
Out comes the high-voltage supply.
The flyback checks OK with the ohm-
meter. And I can see absolutely no
trace of corona—only the streaks on
the screen which are really annoying
(or am [ repeating myself?).

I decide to make another experi-
ment. To localize the arcing I connect
the video output of the sick set into
the C-R tube of a second set. This
arrangement works fine—picture and
streaks appear on this tube too. Then
I disable the high-voltage supply of the
first set, removing the horizontal out-
put tube—the streaks remain. I remove
the horizontal and vertical oscillators
and the sound section, with the same
result. So it is definitely established,
the fault is not in the high-voltage
supply, neither in the vertical or sound
section. In fact, the only remaining
part in the front end, if and video
strip and the low-voltage supply.

First 1 replace the front end. And
believe it or not, for the first time there
13 a result, the streaks disappear. Well,
to make a long story short, besides the
flyback, a coil in the front end was
guilty. It was open (ohmmeter reading
more than 1,000 megohms), but it
passed the whole plate voltage to the
mixer tube. Evidently it arced. Replac-
ing it with a new one, the set worked
smoothly. END

Lt
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P r actl ca Part I1I—Wherein Red gives

COLOR

Fuzzball the pitch on horizon-
tal dynamic convergence

By BOB MIDDLETON

HEY ought to make the cook drink
this coffee,” Fuzzball grumbled.
“That would be unconstitu-
tional,” Red observed; “cruel and
unusual punishment. Besides, he’s big
enough and mean enough to make you
drink it.”

“Not to change the subject,” replied
Fuzzball, “but what’s the pitch on
horizontal dynamic convergence? You
got me clued in pretty good on the
vertical.”

“Well, now,” Red said slowly, “you’ll
find that horizontal isn’t too much dif-
ferent from vertical. Unless, of course,
you start getting some of them queer
notions of yours.”

“I’ll pretend I didn’t hear that last
remark,” replied Fuzzball evenly.
“Should I keep the center of screen in
convergence with the beam magnets
while I'm working with the horizontal
dynamic?”

Red turned to the tired-looking wait-
ress. “Give the man a five-cent cigar,
Bessie. He’s hot as a pistol today.”

Bess started to open the corner of
her mouth and then shut it again.

“It figures,” explained Fuzzball, “be-
cause that’s what works out best when
vou're working with the vertical
dynamic controls.”

“Tell me more,” Red said encour-
agingly.

“You tell me,” protested Fuzzball.
“What do I do next?”

“Well, you should start by resonating
the horizontal phasing coils.”

“Come again, already?”

“First turn the blue amplitude con-
trol to maximum,” Red explained
patiently. “Then turn the core in the
blue phasing coil to curve the dots or
lines to a peak or dip in the center
of the screen. Look, I got a photo here
that I tore out of RADIO-ELECTRONICS.”
[See photo at head of article, also Fig.
1-a.—Editor]

“Why?” asked Fuzzball.

“Because I wanted to keep it to refer
to,” snapped Red.

“l mean, why do you want to res-
onate the phasing coil?” protested Fuzz.

“Simple, you simple boy,” Red ex-
plained, “because then you will have
the coil pretty near its final setting.
Saves a lot of wasted time.”

“And you do the same thing with the

(Continued on page 78)
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The photo that Red—by
coincidence—had torn out
of Radio-Electronics.
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Fig. 1—“Turn the core in
the blue phasing coil to
curve the dots to a dip
in the center (a) ... then
adjust the horizontal am-
plitude control to get a
good straight line (b).”
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Fig. 2.—. . . another pho-
to showing this desirable
situation.”

Fig. 3—“The crosshatch
pattern doesn’t show up
miscovergence nearly as
plain as the little dots.”
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1082 TOPZ

You'il get plenty of these detaited pictorial diagrams
in your Heathkit construction manual to show where each
and every wire and part is to be placed. Everything you
do is spelied out in pictures so you can't go wrong.
That's what makes it such funi

and here’s why...

1. You get higher quality at lower cost by
dealing direct, and by doing your own
assembly.

2. You receive personal, friendly, service (be-
fore and after sale) for complete satisfaction.

3. You benefit from the latest in engineering
designs ‘because of our concentration on
kit-form equipment onl:

4. You may depend on performance as ad-
vertised—backed by Heath's world-wide
reputation for quality.

5. You can take a full year to pay with the
HEATH EASY TIME PAYMENT PLAN.

everybody’s
doing it!

Motion picture and TV personality, Jackie Coogan, 100ks on with.
unbelleving interest as his 14-year-old son, Anthony, prepares to
assemble his latest Heathkit, a hi-fi FM tuner, The Coogans have
found out about the fun and savings of building their own electronic
eguipment the Heathkit way . .. so why don’t you?

Heathkits

Lfunto buld
and a thnll to own!

(‘)/Connecx a 22 KQ resistor (red-red-orange)
from socket C1 (NS) to ground lug C9 (NS).
See Figure 8.

{V) Connect a .005 ufd dise capacitor from
socket C4 (NS) to IF transformer Q4 (NS).

( ) Bend socket lug C5 and IF transformer lug
Q3 toward each other until they make con-
tact and overlap slightly. Solder the con-
nectioy securely. (1).

1 ) Install a .005 uid capacitor from socke*
(NS) to ground lug C9 (NS). Dress th
icitor close t0 chassis, under t*
~apacitor previcusly Insta®

Read the step . . . pertorm the operation . . . and
check it off-—it's just that simple. These plainiy-
worded, easy-to-follow, steps are combined with

pictorial diagrams.to take you through every phase of

assembly. Let our experience he your teacher!

RADIO-ELECTRONICS
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TIME PAYMENTS . ..

The Heath Time Payment Plan was designed for
your convenience. Now, you can order the kits of
your choice, and pay for them in small monthly
installments. Write for full detaits.

HEATHKIT EXTRA PERFORMANCE
70-WATT AMPLIFIER KIT

For really high performance, with plenty of reserve power,
the W-6M is a natural. The full 70-watts output will seldom,
if ever, be required. However, this reserve insures dis-
tortion-less sound on power peaks. The W-6M will loaf along
at normal listening levels and yet is always ready to extend
itself when program material demands it, without the least
amount of strain. The output circuit employs 6550 tubes with
a special-design Peerless output transformer for maximum
stability at all power levels. A quick-change plug selects
4,8 and 16 ohms or 70-volt output and the correct feedhack
resistance. A variable damping control is also provided for
optimum pefformance with any speaker sysfem. Extremely
good powerisupply regulation is possible through the use of
a heavy-duty transformer aleng with silicon-diode rectifiers,
which are noted for their very long life, and yet are smaller
than a house fuse. Frequency response at 1 watt is =1 db
from 5 cps to 80 ke with controlied hf rotioff above 100 k. At
70 watts output harmonic distortion is below 2%, 20 to 20,000
cps and IM distortion below 1%, 60 and 6,000 ¢ps. Hum and
noise 88 db below full output. In addition to high perform-
ance, its fine appearance makes it a pleasure to display in
your tiving room. Proper layout of chassis insures ease of
assembly by eliminating those cramped and difficult places
to get at. Clear instructions—and top-quality components.
Get started now and make this ampiifier the heart of your
hi-fi system. Shipped express only. Shpg.
Wt. 20 Ibs.

MODEL W-6: Consists of W-6M kit, plus WA.-
P2 preamplifier. Express only. Shpg. Wt. 59
lbs. $129.70

MODEL W-6M
31‘0995

HEATHKIT HIGH FIDELITY FM TUNER KIT

This tuner can bring you a rich store of FM programming,
your least expensive source of high fidelity material. It
covers the complete FM band from 88 to 108 mc. Stabilized,
temperature-compensated oscillator assures negligible
drift after initial warmup. Features broadbanded circuits for
full fidelity, and better than 10 uv sensitivity for 20 db of
quieting, to pull in stations with clarity and full volume.
Employs a high gain, cascode RF amplifier, and has AGC.
A ratio detector provides high-efficiency demodulation
without sacrificing hi-fi performance. IF and ratio trans-
formers are prealigned, as is the front end  yoprt Fu-24
tuning unit. Specia! alignment equipment is
not necessary. Edge-tighted glass dial for 52595
easy tuning. Here is FM for your home at a gl N

) (with cabinet)
price you can afford. Shpg. Wt. 8 Ibs.

HEATHKIT BROADBAND AM TUNER KIT

This AM tuner was designed especially for high fidelity
applications. It incorporates a special detector using crystal
diodes, and the IF circuits feature broad band-width, to
insure low signal distortion. Audio response is =1 db from
20 cps to 9 ke, with 5 db of preemphasis at 10 k¢ to com-
pensate for station rofloff. Sensitivity and selectivity are
excellent, and tuner covers complete broadcast band from

550 to 1600 ke. Quiet performance is assured by 6 db signal.
to-noise ratio at 2.5 UV. Prealigned RF and IF coils eliminate
the need for special alignment equipment. Incorporates
AVC, two outputs, two antenna inputs, and

MODEL BC-1A
built-in power supply. Edge-lighted glass
slide-rule dial for easy tuning. Your 'best 52595
buy''inan AMtuner. Shpg. Wt. 81bs. - mb;e')

HEATHKIT MASTER CONTROL
PREAMPLIFIER KIT

Designed for use with any of the Williamson-type amplifiers,
the WA-P2 has five switch-selected inputs, each having.its
own level control to eliminate blasting or fading while
switching through the various inputs, plus a tape recorder
output. A hum control allows setting for minimum hum level.
Frequency response is within =1} db from 15 to 35,000 cps.
Equalization provided for LP, RIAA, AES, and early 78's.
Separate bass and treble controls. Low im-

MODEL WA-P2
pedance cathode follower output circuit. All
components were specially selected for their $]975
high quality. Includes many features which . mb‘_:e')

will eventually be desired. Shpg. Wt. 7 Ibs.

An amplifier
you will be
proud to own

W

LIk ) it

AM-TUNER

IS

Selects and
controls sound
to your taste

PREAMPLIFIER

HEATH COMPANY A Subsidiary of Daystrom, /Inc. BENTON HARBOR 20, MICH.
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ADVANCED-DESIGN
25-WATT AMPLIFIER

Top performance
in its
power class/

HEATHKIT ADVANCED-DESIGN 25-WATT HIGH
FIDELITY AMPLIFIER KIT

Designed especially to satisfy critical audio requirements,
the W-5M incorporates the extra features needed to com-
pliment the finest in program sources and speaker systems.
Faithful sound reproduction is assured with a frequency
response of =1 db from 5 to 160,000 cps at 1 watt, and
harmonic distortion is less than 1% at 25 watts, with IM
distortion less than 1% at 20 watts. Hum and noise are a full
99 db below rated output, assuring quiet, hum-free opera-
tion. Output taps are 4, 8 and 16 ohms. Exclusive Heathkit
features include the "tweeter saver'', and the "bas-bal"’
balancing circuit, requiring only a voltmeter for indication.
Years of reliable service are guaranteed through the use of
conservatively rated, high quality components. KT66 tubes
and Peerless output transformer are typical. Shipped ex-
press only. Shpg. Wt. 31 Ibs.

MODEL W-5: Consists of W-5M kit above
plus model WA-P2 preamplifier. Express only.
Shpg. Wt. 38 Ibs. $79.50

MODEL W-5M

59

HEATHKIT DUAL-CHASSIS 20-WATT
HIGH FIDELITY AMPLIFIER KIT

The model W3-AM is a Williamson-type amplifier buift on
two separate chassis. The power supply is on one chassis,
and the amplifier stages are on the other chassis. Using
two separate chassis provides additional flexibility in instal-
lation. Features include the famous acrosound model TO-300
“ultralinear'" output transformer and 5881 tubes for broad
frequency response, low distortion, and low hum level. The
result is exceptionally fine overall tone quality. Frequency
response is =1 db from 6 cps to 150 kc at 1 watt. Harmonic
distortion is less than 1% and IM distortion is less than 1.3%
at 20 watts. Hum and noise are 88 db below 20 watts. De-
signed to match the speaker system of your choice, with
taps for 4, 8 or 16 ohms impedance. A very popular high
fidelity unit employing top quality components throughout.
Shipped express only. Shpg. Wt. 29 Ibs.
MODEL W-3A: Consists of W-3AM kit above
plus model WA-P2 preamplifier. Express
only. Shpg. Wt. 37 Ibs. $69.50

MODEL W-3AM

*497°

DUAL-CHASSIS
20-WATT AMPLIFIER

 Hi-Fi equipment
- for your listening
pleasure!

SINGLE-CHASSIS
20-WATT AMPLIFIER

GENERAL-PURPOSE

HEATHKIT SINGLE-CHASSIS 20-WATT
HIGH FIDELITY AMPLIFIER KIT

The model W4-AM Williamson-type amplifier will amaze
you with its outstanding performance. A true Williamson
circuit, featuring extended frequency response, low dis-
tortion, and low hum levels, this amplifier can provide you
with many hours of listening' enjoyment with only a mini-
mum investment compared to other units on the market.
5881 tubes and a special Chicago-standard output trans-
former are employed to give you full fidelity at minimum
cost. Frequency response extending from 10 cps to 100 ke
within =1 db at 1 watt assures you of full coverage of the
audio range, and clean clear sound amplification takes
place in circuits that hold harmonic distortion at 1.5% and
IM distortion below 2.7% at full 20 watt output. Hum and
noise are 95 db below full output. Taps on the output trans-
former are at 4, 8 or 16 ohms. Shipped express only. Shpg.
Wit. 28 Ibs.

MODEL W-4A: Consists of W-4AM kit above, MODEL Wi-AM
plus model WA-P2 preamplifier. Express only. 53975
Shpg. Wt. 35 Ibs. $59.50. o

Heathkits...

By DAYSTROM

bring you the lasting satisfaction
of personal accomplishment

HEATHKIT GENERAL-PURPOSE 20-WATT
HIGH FIDELITY AMPLIFIER KIT

The model A-9C will provide you with high quality sound
at low cost. Features a built-in preamplifier with four sepa-
rate inputs, and individual volume, bass and treble controls.
Frequency response covers 20 to 20,000 cps within =1 db.
Total harmonic distortion is less than 1% at 3 db below
rated output. Push-pull 6L6 tubes are used, with output
transformer tapped at 4, 8, 16 and 500 ochms. A true hi-fi unit
using high-quality components throughout, MODEL A-9¢
including heavy-duty *potted’’ transformers.
Shpg. Wt. 23 Ibs. 53550
®

RADIO-ELECTRONICS
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HEATHKIT “"BASIC RANGE"”
HI-FI SPEAKER SYSTEM KIT

The extremely popular Heathkit model SS-1 Speaker System
provides amazing high fidelity performance for its size.
Features two high-quality Jensen speakers, an 8” mid-range
woofer and compression-type tweeter with flared horn.
Covers from 50 to 12,000 CPS within =5 db, in a special-
design ducted-port, bass reflex enclosure. Impedance is
16 ohms. Cabinet measures 1114” H x 23" W x 11¥%” D. Con-
structed of veneer-surfaced plywood, }4”
thick, suitable for light or dark finish. All wood
parts are precut and predrilled for easy,
quick assembly. Shpg. Wt. 30 Ibs.

MODEL §5-1
5399.5

HEATHKIT "RANGE EXTENDING"
HI-Fi SPEAKER SYSTEM KIT

Extends the range of the SS-1 to =5 db from 35 to 16,000
CPS. Uses 15” woofer and super-tweeter both by Jensen.
Kit includes crossover circuit. Impedance is 16 ohms and
power rating is 35 watts. Measures 29" H x
23" W x 17)4” D. Constructed of veneer-sur-
tfaced plywood 3;” thick. Easy to build! Shpg.
Wt. 80 Ibs.

eathkits...

By DAYSTROM

MODEL SS-18

5999.5

let you save up to 2
or more on all types
of electronic equipment.

HEATHKIT SINE-SQUARE GENERATOR

The new AG-10 provides high quality, sine and square
waves over a wide range, for countless applications. Some
of these are: radio and TV repair work, checking scope per-
formance, as a variable trigger source for telemetering and
pulse work, and checking audio, video and hi-fi amplifier
response. Frequency respgbnse is =1.5 db from 20 CPS to 1
MC on both sine and square waves, with [ess than .25%; sine
wave distortion, 20 to 20,000 CPS. Sine wave output imped-
ance 600 ohms, square wave output impedance 50 ohms,
(except on 10v ranges). Square wave rise time less than .15
usec. Five-position bang, switch—continuously variable
tuning—shielded oscillator circuit—separate step and vari-
able output attenuators in ranges of 10, 1, and .1 volts for
both sine and square wave, with extra range of .01 voit on
sine wave. Both sine and square wave can be used at the
same time without affecting either wave
form. Power supply uses silicon-diode rec-
tifiers. Shpg. Wt. 12 Ibs.

MODEL AG-10
$4995

HEATHKIT AUDIO ANALYZER KIT

The AA-1 is actually three instruments in one compact
package. It combines the functions of an AC VTVM, an
audio wattmeter, and an intermodulation analyzer. Input
and output terminals are combined, and high and low fre-
quency oscillators are built in. VTVM ranges are 0-.01, .03,
1,.3,1,3,10, 30, 100 and 300 volts (RMS). Wattmeter ranges
are .15 mw, 1.5 mw, 15 mw, 150 mw, 1.5 w, 15 w and 150 w.
IM scales are 1%, 3%, 10%, 30% and 100%.
Provides internal load resistors of 4, 8, 16 or
600 ohms. A tremendous dollar value. Shpg.
Wt. 13 lbs.

MODEL AA-1

49’3

HEATHKIT “LEGATO"
HIGH FIDELITY SPEAKER SYSTEM KIT

The quality of the Legato, in terms of the engineering that
went into the initial design, and in terms of the materials
used in its construction, is matched in only the most ex-
pensive speaker systems available today. The listening
experience it provides approaches the ultimate in esthetic
satisfaction. Twa 15” theater-type Altec Lansing speakers
cover 25 to 500 CPS, and an Altec Lansing high-frequency
driver with sectoral horn covers 500 to 20,000 CPS. A precise
amount of phase shift in the crossover network brings the
high frequency channel into phase with the low frequency
channel to eliminate peaks or valleys at the crossover point,
by equalizing the acoustical centers of the speakers. The
enclosure is a modified infinite baffle type, especially de-
signed for these speakers. Cabinet is constructed of veneer-
surfaced plywood, 3%” thick, precut and predrilled for easy
assembly. Frequency response 25 to 20,000 CPS. Power
rating, 50 watts program material. Impedance is 16 ohms.
Cabinet dimensions 41”7 L x 22}4” D x 34" H.  qoDEL HK-1-C
Choice of two beautiful cabinets. Model MODEL HH-1-CM
HH-1-C in imported white birch for light fin- 532500
ishes, and HH-1-CM in African mahogany for N
dark finishes. Shpg. Wt. 195 Ibs. EACH

“BASIC RANGE'" HI-FI
SPEAKER SYSTEM

Superlative

sound reproduction
through the speaker
system of your choice

“RANGE EXTENDING"'
HI-FI SPEAKER SYSTEM

“LEGATO' HI-FI
SPEAKER SYSTEM

SINE-SQUARE
GENERATOR

Sine and square
waves for countless
applications.

AUDIO
ANALYZER

HEATH COMPANY ASubsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.
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Audio
equipment
for your
hi-fi testing

GENERAL PURPOSE"
SCOPE

HARMONIC AUDIO VTVM

DISTORTION METER

HEATHKIT "GENERAL PURPOSE" 5’
OSCILLOSCOPE KIT

The model OM-2 Qscilloscope is especially popular with
part-time service technicians, students, and high fidelity
enthusiasts. It features good vertical frequency response
=3 db from 4 ¢cps to over 1.2 mc. A full five-inch crt, and
sweep generator operation from 20 cps to over 150 kc. Sta-
bility is excellent and calibrated grid screen allows precise
signal observation. Extra features include external or in-
ternal sweep and sync, 1-volt peak-to-peak calibrating
reference, 3-position step-attenuated input, adjustable spot
shape control, push-pull horizontal and vertical amplifiers,
and modern etched-metal circuits. Easy to build and a
pleasure to use. Ideal for use with otheraudio  yopet ou-2
equipment for checking amplifiers. Shpg.
Wt. 21 Ibs. 54950
*

HEATHKIT AUDIO WATTMETER KIT

The AW-1 Audio Wattmeter can be used in any application
where audio power output is to be measured. Non-inductive
LOAD resistors are built in for 4, 8, 16 or 600 ohms imped-
ance. Five power ranges cover 0-5 mw, 50 mw, 500 mw, 5 w,
and 50 w full scale. Five switch-selected db ranges cover
—10 db to +30 db. All indications are read directly on a
large 4}4” 200 microampere meter. Frequency response is

=1 db from 10 cps to 250 kc. Precision type multiplier re-
sistors used for high accuracy, and crystal diode bridge for
wide-range frequency response. This meter is used in many
recording studios and broadcast stations as a monitor as
well as servicing. A fine meter to help supply  wopel aw-1
the answers to your audio operating or power

52950

[ 2

output problems. Shpg. Wt. 6 Ibs.
HEATHKIT AUDIO SIGNAL GENERATOR KIT
The model AG-9A is “made to order” for high fidelity ap-
plications, and provides quick and accurate selection of
low-distortion signals throughout the audio range. Three
rotary switches select two significant figures and a multiplier
to determine audio frequency. Incorporates step-type and a
continuously variable output attenuator. Output indicated
on large 44" panel meter, calibrated in volts and db. Atten-
vator system operates in 10 db steps, corresponding to
meter calibration, in ranges of 0-.003, .01, .03, .1,.3, 1,3 and
10 volts RMS. “Load’" switch permits use of built-in 600-
ohm load, or external load of different impedance. Output
and frequency indicators accurate to within =59%. Distor-
tion less than .1 of 1% between 20 and 20,000  mopEL AG-94
cps. Total range is 10 cps to 100 kc. Shpg.

$3450

L]

Wt. 8 lbs.
HEATHKIT HARMONIC DISTORTION METER KIT

All sounds consist of dominant tones plus harmonics (over-
tones). These harmonics enrich the quality and brightness
of the music. However, additional harmonics which originate
in the audio equipment, represent distortion. Used with an
audio signal generator, the HD-1 will accurately measure
this harmonic distortion at any or all frequencies between
20 and 20,000 cps. Distortion is read directly on the panel
meter in ranges of 0-1, 3, 10, 30 and 1009 full scale. Voltage
ranges of 0-1, 3, 10 and 30 volts are provided for the initial
reference settings. Signal-to-noise ratio measurements zre
also permitted through the use of a separate meter scale
calibrated in db. High quality components insure years of
outstanding performance. Full instructions  wopeL Hp-1
are provided. Shpg. Wt. 13 Ibs.

54950

L]

Heathkits...

By DAYSTROM

are well known for
their high quality
and reliability.

HEATHKIT AUDIO VTVM KIT

This new and improved AC Vacuum Tube Voltmeter is
designed especially for audio measurements and low-level
AC measurements in power supply filters, etc. Employs
an entirely new circuit featuring a cascode amplifier with
cathode-follower isolation between the input and the am-
plifier, and between the output stage and the preceding
stages. It emphasizes stability, broad frequency response,
and sensitivity. Frequency response is essentially ftat from
10 cps to 200 ke. Input impedance is 1 megohm at 1000 cps.
AC (RMS) voltage ranges are 0-.01, .03, .1, .3, 1, 3, 10, 30,
100 and 300 volts. Db ranges cover —52 db to +52 db.
Features large 414” 200 microampere meter, with increased
damping in meter circuit for stability in low frequency tests.
1% precisionresistors employed for maximum MODEL AV-3
accuracy. Stable, reliable performance in all
applications. Shpg. Wt. 5 Ibs. $2995
®

RADIO-ELECTRONICS
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HEATHKIT COLOR BAR AND DOT GENERATOR

The CD-1 combines the two basic color service instru-
ments, a Color Bar Generator and White Dot Generator in
one versatile portable unit, which has crystal-controlled
accuracy and stability (no external sync lead required).
Produces white-dots, cross hatch, horizontal and vertical
bars, 10 vertical color bars, and a new shading bar pattern
for screen and background adjustments. Variable RF out-
put on any channel from 2 to 6. Positive or negative video
output, variable from 0 to 10 volts peak-to-peak. Crystal con-
trolled sound carrier with off-on switch. Voltage regulated
power supply using long-life silicon rectifiers.  nopeL ¢p-1

Gain knowledge of a new and profitable field 35995

by constructing this kit. Shpg. Wt. 12 Ibs.
e a I s o090

By DAYSTROMW

are guaranteed to
meet or exceed
advertised specifications

HEATHKIT TV ALIGNMENT GENERATOR KIT

This fine TV alignment generator offers stability and flexi-
bility difficult to obtain even in instruments costing several
times this low Heathkit price. It covers 3.6 mc to 220 mc in
four bands. Sweep deviation is controllable from 0 to 42 mc.
The all-electronic sweep circuit insures stability. Crystal
marker and variable marker oscillators are built in. Crystal
(included with kit) provides output at 4.5 mc and multiples
thereof. Variable marker provides output from 19 to 60 mc
on fundamentals and from 57 to 180 mc on harmonics.
Effective two:way blanking to eliminate re-  wope 15-44

turn trace. Phasing control. Kit is complete,
including three cutput cables. Shpg. Wt. 54950
16 Ibs. s

Functional
styling with
clean uncluttered
look

HEATHKIT "EXTRA DUTY" 5”
OSCILLOSCOPE KIT
This fine oscilloscope compares favorably to other scopes
costing twice its price. It contains the extra performance
so necessary for monochrome and color-TV servicing.
Features push-pull horizontal and vertical output amplifiers,
a 5UPI CRT, built in peak-to-peak calibration source, a fully
compensated 3-position step-type input attenuator, retrace
blanking, phasing control, and provision for Z-axis modula-
tion. Vertical amplifier frequency response is within +1.5
and —5 db from 3 CPS to 5 MC. Response at 3.58 MC down
only 2.2 db. Sensitivity is 0.025 volts RMS /inch at 1 kc. Sweep
generator covers 20 CPS to 500 ke in five steps, five times
the usual sweep obtained in other scopes through the use
of the patented Heath sweep circuit. Etched-metal circuit
boards reduce assembly time and minimize errors in as-
sembly, and more importantly, permit a level  wopeL 0-11
of circuit stability never before achieved in
an oscilloscope of this type. Shpg. Wt. 21 Ibs. 56950
L]

HEATHKIT ELECTRONIC SWITCH KIT
A valuable accessory for any oscilloscope owner. It allows
simuitaneous oscilloscope observation of two signals by
producing both signals, alternately, at its output. Four
switching rates. Provides gain for input signals. Frequency
response =1 db, O to 100 kc. A sync output is provided to
control and stabilize scope sweep. Ideal for MODEL $-3
observing input and output of amplifiers

52]95

L]

simultaneously. Shpg. Wt. 8 ibs.
HEATHKIT VOLTAGE CALIBRATOR KIT
This unit is an excellent companion for your oscilloscope.
Used as a source of calibrating voltage, it produces near-
perfect square wave signals of known amplitude. Precision
1% attenuator resistors insure accurate output amplitude,
and multivibrator circuit guarantees good sharp square
waves. Output frequency is approximately 1000 CPS. Fixed
outputs selected by panel switches are; .03, 0.1, 0.3, 1.0,
3.0, 10, 30 and 100 volts peak-to-peak. Allows  yopgL ve-3
measurment of unknown signal amplitude by

$]250

*

comparing it to the known output of the VC-3
on oscilloscope. Shpg. Wt. 4 Ibs.

“EXTRA DUTY"™

COLOR BAR AND
DCT GENERATOR

TV ALIGNMENT

GEN'ERATOR SWITCH

ELECTRONIC

SCOPE

VOLTAGE
CALIBRATOR
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HEATHKIT TUBE CHECKER KIT

Eliminate guesswork, and save time in servicing or ex-
perimenting, The TC-2 tests tubes for shorted elements,
open elements, filament continuity, and operating quality
on the pasis of totai emission. It tests all tube types en-
countered in radio and TV service work. Sockets are pro-
vided for 4, 5, 6 and 7-pin, octal, and loctal tubes, 7 and 9
pin miniature tubes, 5 pin hytron miniatures, and pilot
lamps. Tube condition indicated on 44" meter with multi-
color "'good-bad’’ scale. llluminated roll chart with ali test
data built in. Switch selection of 14 different filament volt-
ages from .75 to 117 volts. Color-coded cable harness allows
neat professional wiring and simplifies con-  yopeL 102
struction. Very easy to build, even for a be-
ginner. Shpg. Wt. 12 Ibs. $2950
.

HEATHKIT HANDITESTER KIT

The small size and rugged construction of this tester makes
it perfect for any portable application. The combination
function-range switch simplifies operations. Measures AC
or DC voltage at 0-10, 30, 300, 1000 and 5000 volts. Direct
current ranges are 0-10 ma and 0-100 ma- Ohmmeter ranges
are 0-3000 (30 ohm center scale) and 0-300,000 (3000 ohm
center scale). Very popular with home experimenters, elec-
tricians, and appliance repairmen. Slips MODEL M-1
easily into your tool box, glove compartment,
$'|450
[ ]

coat pocket, or desk drawer. Shpg. Wt. 3 Ibs.

HEATHKIT PICTURE TUBE CHECKER KIT

The CC-1 can be taken with you on service calls so that you
can clearly demonstrate the quality of a customer’s picture
tube in his own home. Tubes can be tested without remov-
ing them from the receiver or cartons if desired. Checks
cathode emission, beam current, shorted elements, and
leakage between elements in electromagnetic picture tube
types. Self-contained power supply, and large 4%” meter.
CRT condition indicated on 'good-bad'' scale. Relative
condition of tubes fluorescent coating is shown in *'shadow-
graph’ test. Permanent test cable with CRT socket and
anode connector. No tubes to burn out, de- MODEL CC-1

signed to last a lifetime. Luggage-type port-
able case. Shpg. Wt. 10 Ibs. 52250
L ]

Priced low
to fit your
budget

HANDITESTER

HEATHKIT ETCHED-CIRCUIT VTVM KIT

This multi-purpose VTVM is the world's targest selling in-
strumentof itstype—andis especially poputar in laboratories,
service shops, home workshops and schools. It employs a
large 44" panel meter, precision 1% resistors, etched metal
circuit board, and many other “‘extras’' 1o insure top quality
and top performance. It's easy 1o build, and you may rely
on its accuracy and dependability. The V7-A will measure
AC (RMS) and DC voltages in ranges of 0-1.5, 5, 15, 50, 150,
500 and 1500. It measures peak-to-peak AC voltage in ranges
of 0-4, 14, 40, 140, 400, 1400 and 4000. Resistance ranges
provide multiplying factors of X 1, X 10, X 100, X 1000, X 10k,
X 100k, and X 1 megohm. Center-scale resistance readings
are 10, 100, 1000, 10k, 100k, 1 megohm and 10 megohms.
A db scale is also provided. The precision  yopeL v7-4
and quality of this VTVM cannot be dup-

52450

L]

licated at this price. Shpg. Wt. 7-ibs.
e a I s ( N N J

By DAYSTROM

let you fill your exact needs
from a wide variety
of instruments

HEATHKIT 20,000 OHMS/VOLT VOM KIT

This fine instrument provides a total of 25 meter ranges
on its two-color scale. It employes a 50 ua 414" meter, and
features 1% precision multiplier resistors. Requires no
external power. Ideal for portable applications. Sensitivity
is 20,000 ohms-per-volt DC and 5000 ohms-per-volt AC.
Measuring ranges are 0-1.5, 5, 50, 150, 500, 1500 and 5000
volts, AC and DC. Measures direct current in ranges of
0-150 ua, 15 ma, 150 ma, 500 ma and 15 a. Resistance mul-
tipliers are X 1, X 100 and X 10,000, with center-scale read-
ings of 15, 1500 and 150,000 ohms. Covers  wopeL MM-1
—10 db to +4-65 db. Easy to build and fun to
use. Attractive bakelite case with plastic 52950
carrying handle. Shpg. Wt. 6 Ibs. *

High quality
tes! gear you
will be
proud to own

ETCHED
CIRCUIT VTVM

20,000
PICTURE TUBE

CHECKER

RADIO-ELECTRONICS
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HEATHKIT RF SIGNAL GENERATOR KIT

Even a beginner can build this prealigned signal generator,
designed especially for use in service work. Produces RF
signals from 160 kc to 110 mc on fundamentals in five bands.
Covers 110 mc to 220 mc on calibrated harmonics. Low im-
pedance RF output in excess of 100,000 microvolts, is con-
trollable with a step-type and continuously variable atten-
uator. Selection of unmodulated RF, modulated RF, or
audio at 400 CPS. ldeal for fast and easy alignment of radio
receivers, and finds application in FM and TV work as well.
Thousands of these units are in use in service shops all
over the country. Easy to build and a real  yopg 56-8
time saver, even for the part-time service

51950

L ]

technician or hobbyist. Shpg. Wt. 8 Ibs.

HEATHKIT LABORATORY RF GENERATOR KIT
Tackle all kinds of laboratory alignment jobs with confidence
by employing the LG-1. It features voltage-regulated B+,
double shielding of oscillator circuits, copper-plated chassis,
variable modulation level, metered output, and many other
“extras'’' for critical alionment work. Generates RF signals
from 100 kc to 30 mc on fundamentals in five bands. Meter
reads RF output in microvolts or modulation level in per-
centage. RF output available up to 100,000 microvolts, con-
trolled by a fixed-step and a variable attenuator. Provision
for external modulation where necessary. Buy and use this

high-quality RF signal generator that may be  yope1 151
depended upon for stebility and accuracy.
54895
L ]

Shpg. Wt. 16 Ibs.

HEATHKIT DIRECT-READING CAPACITY
METER KIT

Here's a fast, simple capacity meter. A capacitor to be
checked is merely connected to the terminals, the proper
range selected, and the value read directly on the large
4" panel meter calibrated in mmf and mfd.
Ranges are 0 to 100 mmf, 1,000 mmf, .01 mfd,
.1 mfd full scale. Not affected by hand ca-
pacity. Shpg. Wi 7 Ibs.

eathkits...

By DAYSTROM

MODEL (M-1

5295.0

are educational
as well as functional

HEATHKIT “IN-CIRCUIT" CAPACI-TESTER KIT

With the CT-1 it is no longer necessary to disconnect one
capacitor lead to check the part, you can check most ca-
pacitors for “gpenjggor “short ' rigktin the cigguit. Fast and
easy—to save your valuable time intheiservice shop or lab.
Detects open capacitors from about 50 mmfup. so long as
the capacitor is not'shunted by excessively low resistance
value. Will detect shorted capacitors.up to 20 mfd (not
shunted by less than 10 ohms). (Does not detect leakage.)
Employs 60 cycles and. 19 mégacycle test frequencies.
Electron beam “eye'’ tube used as indicator.  yopeL (11
Compact, easy-to-build, and inexpensive.

5795

L ]

~ Use these
" kits for faster
and more
efficient testing

RF SIGNAL

' GENERATOR

-

DIRECT-READING

LABORATORY RF
GENERATOR

CONDENSER
CHECKER

“IN CIRCUIT"!
CAPACI-TESTER

VISUAL-AURAL
SIGNAL TRACER

HEATHKIT CONDENSER CHECKER KIT

This handy instrument uses an electron beam ‘"‘eye'’ tube
as an indicator to measure capacity in ranges of .00001
to .005 mfd, .5 mfd, 50 mfd and 1000 mfd. Also measures
resistance from 100 ohms to 5 megohms in MODEL €3
two ranges. Checks paper, mica, ceramic

and electrolytic capacitors. Selection of five 51950
polarizing voltages. Shpg. Wt. 7 Ibs. o

HEATHKIT VISUAL-AURAL

SIGNAL TRACER KIT

Although designed originally for radio receiver work, the
T-3 finds application in FM and TV servicing as well. Fea-
tures high-gain channel with demodulator probe, and low-
gain channel with audio probe. Traces signals in all sec-
tions of radio receivers and in many sections of FM and TV
receivers. Built-in speaker and electron beam eye tube in-
dicate relative gain, etc. Also features built-in noise locator
circuit. Provision for patching speaker and /or MOOEL T-3
output transformer to external set. Shpg. Wt.

9 Ibs. 5235.0

=

Test leads included. Shpg. Wt. 5 Ibs.
HEATH COMPANY ASubsidiary of Daystrom, /Inc. BENTON HARBOR 20, MICH.
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HEATHKIT IMPEDANCE BRIDGE KIT

The model IB-2A employs a Wheatstone Bridge, a Capacity
Comparison Bridge, a Maxwell Bridge, and a Hay Bridge in
one compact package. Measures resistance from 0.1 ohm
to 10 megohms, capacitance from 100 mmf to 100 mfd, in-
ductance from 0.1 mh to 100 h, dissipation factor (D) from
0.002to0 1, and storage factor (Q) from 0.1 to 1000. A 100-0-100
ua meter provides for null indications. The decade resistors
employed are of 1% tolerance for maximum accuracy. Com-
pletely self-contained. Has built in power supply, 1000-cycle
generator, and vacuum-tube detector. Special two-section
CRL dial insures convenient operation. Instruction manual
has entirely new schematic that clarifies
circuit functions in various switch positions.
A true laboratory instrument, that will pro-
vide you with many years of fine performance.
Shpg. Wt. 12 Ibs.

WODEL 1824
55950

HEATHKIT “LOW RIPPLE'" BATTERY
ELIMINATOR KIT

This modern battery eliminator incorporates an extra low-
ripple filter circuit so that it can be used to power all the
newest transistor-type circuits requiring 0 to 12 volts DC,

BATTERY

ELIMINATOR ISOLATION

TRANSFORMER

Laboratory
facilities
at Jow cost

REGULATED
POWER SUPPLY

and the new “hybrid"" automobile radios using both tran-
sistors and vacuum tubes. Its DC output, at either 6 or 12
volts, contains less than.3% AC ripple. Separate output
terminals are provided for low-ripple or normal filtering.
Supplies up to 15 amps on 6 volt range or up to 7 amps on
12 volt range. Output is variable from 0 to 8 or 0 to 16 volts.
Two meters constantly monitor output volt-  yopeL sE.s
age and current. Will also double as a battery

$3995

L]

charger. Shpg. Wt. 23 |bs.
HEATHKIT ISOLATION TRANSFORMER KIT
The model IT-1 is one of the handiest units for the service
shop, home workshop or laboratory. Provides complete
isolation from the power line. AC-DC sets may be plugged
directly into the IT-1 without the chassis becoming “hot"".
Output voltage is variable from 90 volts to 130 volts allowing
checks of equipment under adverse conditions such as low
line voltage. Rated for 100 volt amperes con- MODEL IT-1
tinuously or 200 volt amperes intermittently.

5]650

L)

Panel meter monitors output voltage. Shpg.
Wt. 9 Ibs.

Heathkits...

By DAYSTROM

are designed with high-quality,
name-brand components to
insure long service [ife

HEATHKIT Q" METER KIT

At this price the laboratory facilities of a Q Meter may be
had by the average service fechnician or home experi-
menter. The Q Meter permits measurement of inductance
from 1 microhenry to 10 milihenry, Q" on a scale cali-
brated up to 250 full scale, with multipliers of 1 or 2, and
capacitance from 40 mmf to 450 mmi = 3 mmf. Built in
oscillator permits testing components from 150 kc to 18 mc.
Large 4)4” panel meter is featured. Very handy for checking
peaking coils, chokes, etc. Use to determine values of un-
known condensers, both variable and fixed, compile data
for coil winding purposes, or measure RF resistance. Also
checks distributed capacity and Q of coils.
No special equipment is Tequired for cali-
bration. A special test coil is furnished, along
with easy-to-follow instructions. Shpg. Wt.
14 Ibs.

MODEL QM1
54450

HEATHKIT REGULATED POWER SUPPLY KIT

Here is a power supply that will provide DC plate voltage
and AC filament voltage for all kinds of experimental cir-
cuits. The DC supply is regulated for stability, and yet the
amount of DC output voltage available from the power
supply can be controlled manually from 0 up to 500 volts.
At 450 volts DC output, the power supply will provide up to
10 ma of current, and provide progressively higher current
as the output voltage is lowered. Current rating is 130 ma
at 200 volts output. In addition to furnishing B+ the power
supply also provides 6.3 volts AC at up to 4 amperes for
filaments. Both the B+ output and the filament output are
isolated from ground. Ideal unit for use in laboratory, home
workshop, ham shack, or service shop. A yoprL ps.3
large 4)5” meter on the front panel reads out-
put voltage oroutput current, selectable with 53550
a panel switch. Shpg. Wt. 17 lbs. .
RADIO-ELECTRONICS
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Terrific values

in amateur

equipment!

DX-20 TRANSMITTER DX-35 TRANSMITTER

HEATHKIT DX-20 CW TRANSMITTER KIT

The Heathkit model DX-20 “straight-CW"' transmitter fea-
tures high efficiency at low cost. It uses a single 6DQ6A
tube in the final amplifier stage for plate power input of 50
watts. A 6CL6 serves as crystal oscillator, with a 5U4GB
rectifier. It is an ideal transmitter for the novice, as well as
the advanced-class CW operator. Single-knob band switch-
ing is featured to cover 80, 40, 20, 15, 11 and 10 meters. Pi
network output circuit matches various antennaimpedances
between 50 and 1000 ohms and reduces harmonic output.
Top-quality parts are featured throughout, including
"potted"’ transformers, etc., for long life. It has been given
full "TVI"" treatment. Access into the cabinet for crystal
changing is provided by a removable metal pull-out plug
on the left end of the cabinet. Very easy to build from the
complete step-by-step instructions supplied, even if you
have never built electronic equipment before. If you ap-
preciate a good, clean signal on the CW  wopeL px-20
bands, this is the transmitter for you! Shpg.

Wt. 18 Ibs. $359.5

Heathkits...

By DAYSTROM

are designed by
licensed ham-engineers,
especially for you

HEATHKIT DX-35 PHONE AND CW
TRANSMITTER KIT

The DX-35 transmitter can be thought of as the 'little
brother' of the DX-100. It features both phone and CW
operation on 80, 40, 20, 15, 11 and 10 meters. A single 6146
tube is used in the final amplifier stage to provide full 65
watt plate power input on CW, or controlled carrier modula-
tion peaks up to 50 ‘watts for phone operation. Modulator
and power supplies are built right in and single knob band
switching is combined with a pi network output circuit for
complete operating convenience. The tight fitting cabinet

DX-100 TRANSMITTER

presents a most attractive appearance, and is designed for
complete shielding to minimize TVI. Back panel control
provides convenient switch selection of three different
crystals, reached through access door at rear of cabinet.
A most remarkable power package for the  yopeL px-3s
price. Complete step-by-step instructions

with pictorial diagrams to assure your suc- $5695
cess in assembly. Shpg. Wt. 24 Ibs. °

HEATHKIT DX-100 PHONE AND CW
TRANSMITTER KIT

Listen to any ham band between 160 meters and 10 meters
and note how many DX-100 transmitters you hear! The
number of these fine rigs now on the air testifies to the
enthusiasm with which it has been accepted by the amateur
fraternity. No other transmitter in this power class combines
high quality and real economy so effectively. The DX-100
features a built in VFO, modulator and power supplies,
complete shielding to minimize TVI, and pi network output
coupling to match impedances from approximately 50 to
600 ohms. Its RF output is in excess of 100 watts on phone
and 120 watts on CW, for a clean strong signal on all the
ham bands from 10 to 160 meters. Single-knob band switch-
ing and illuminated VFO dial and meter face add real oper-
ating convenience. RF output stage uses a pair of 6146 tubes
in parallel, modulated by a pair of 1625's. High quality com-
ponentsare used throughout, such as "*potted ' transformers,
silver-plated or solid coin silver switch terminals, aluminum
heat-dissipating caps on the final tubes, copper plated
chassis, etc. This transmitter was designed  yopeL px-100
exclusively for easy step-by-step assembly.

Shpg. Wt. 107 Ibs. $]895.0

FUNCTIONAL DESIGN . . .

The transmitters described on this page were de-
signed for the ham, by hams who know what fea-
tures are desirable and needed. This assures you
of the best possible performance and conven-
ience, and adds much to your enjoyment in the
ham shack.

HEATH COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.
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Automatically turns off
transmitter and gives

visual signal

“AUTOMATIC"
CONELRAD ALARM

“Q'" MULTIPLIER

HEATHKIT “"AUTOMATIC™ CONELRAD

ALARM KIT

This conelrad alarm works with any radio receiver; AC-DC-
transformer operated—or battery powered, so long as the
receiver has AVC. Fully complies with FCC regulations for
amateurs. When the monitored station goes off the air, the
CA-1 automatically cuts the AC power to your transmitter,
and lights a red indicator. A manual “reset'’ button reacti-
vates the transmitter. Incorporates a heavy-duty six-ampere
relay, a thyratron tube to activate. the relay, and its own
built-in power supply. A neon lamp shows that the alarm is
working, by indicating the presence of B+ in the alarm cir-
cuit. Simpletoinstalland connect. Yourtransmitter plugsinto
an AC receptacle on the CA-1, and a cable connects to the
AVC circuit of a nearby receiver. A built-in sensitivity con-
trol allows adjustment fo various AVC levels. Receiver
volume control can be turned up or down, without affecting
alarm operation. Build aHeathkit CA-1inone  wppet A
evening and comply with FCC regulations $19295
now! Shpg. Wt. 4 Ibs. ]3

HEATHKIT "Q" MULTIPLIER KIT

The Heathkit Q Multiplier functions with any AM receiver
having an IF frequency between 450 and 460 KC, that is
not "AC-DC" type. It derives its power from the receiver,
and needs only 6.3 volts AC at 300 ma (or 12 VAC at 150
ma) and 150 to 250 volts DC at 2 ma. Simple to connect
with cable and plugs supplied. Adds additional selectivity
for separating signals, or will reject one signal and eliminate
heterodyne. A tremendous help on crowded phone and
CW bands. Effective Q of 4000 for sharp *“peak’ or “‘null''.
Tunes any signal within IF band pass without changing the
main receiver tuning dial. A convenient tuning knob on the
front panel with vernier reduction between the tuning knob
and the tuning capacitor gives added flexibility in operation.
Uses a 12AX7 tube, and special high-Q shielded coils. In-
structions for connecting to the receiver and operation are
provided in the construction manual. A worthwhile addition
to any communications, or broadcast receiver. It may also be
used with a receiver which already has a crystal filter to
obtain two simuitaneous functions, such as

peaking the desired signal with the crystal MODEL QF-]
filter and nulling an adjacent signal with the 3995

Q Multiplier. Shpg. Wt. 3 Ibs.

An ideal receiver
for the beginning
ham or short

COMMUNICATIONS-TYPE | wave listener

RECEIVER

HEATHKIT GRID DIP METER KIT

A grid dip meter is basically an RF oscillator for determining
the frequency of other oscillators, or of tuned circuits.
Extremely useful in locating parasitics, neutralizing, identi-
fying harmonics, coil winding, etc. Features continuous
frequency coverage from 2 mc to 250 mc, with a complete
set of prewound coils, and a 500 ua pane! meter. Front panel
has a sensitivity control for the meter, and a phone jack for
listening to the "'zero-beat."” Will also double as an absorp-

tion-type wave meter. Shpg. Wt. 4 |bs.
e B MODEL GD-18

Low Frequency Coil Kit: Two extra plug-in $1095
coils to extend frequency coverage down to ]9
350 kc. Shpg. Wt. 1 tb. No. 341-A, $3.20

HEATHKIT ALL-BAND COMMUNMICATIONS-
TYPE RECEIVER KIT

This communications-receiver covers 550 kc to 30 mc in
four bands, and provides good sensitivity, selectivity, and
fine image rejection. Ham bands are clearly marked on an
illuminated dial scale. Features a transformer-type power
supply—electrical band spread—antenna trimmer—head-
phone jack—automatic gain control and beat frequency
oscillator. Accessory sockets are provided on the rear of
the chassis for using the Heathkit model QF-1, Q Multiplier.
Accessory socket is handy, also, for operating other devices
that require plate and filament potentiats. Will supply +250
VDC at 15 ma and 12.6 VAC at 300 ma. Ideal

for the beginning ham or short wave listener. MODEL AR-3

Shpg. Wt. 12 Ibs. 52995

Cabinet: Fabric covered cabinetwithalumi-
num panel as shown. Part no. 91-15A. Shpg.
Wt. 5 Ibs. $4.95.

Heathkits...

By DAYSTROM

{Less cabinet}

are outstanding in performance
and dollar value

RADIO-ELECTRONICS
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HEATHKIT REFLECTED POWER METER KIT
The Heathkit reflected power meter, model AM-2, makes an

excellent instrument for checking the match of the antenna’

transmission system, by measuring the forward and reflected
power or standing wave ratio. The AM-2 is designed to
handle a peak power of well over 1 kilowatt of energy and
may be left in the antenna system feed line at all times.
Band coverage is 160 meters through 2 meters. Input and
outputimpedances for 50or 75 ohm lines. No bxternal power
required for operation. Meter indicates percentage forward
and reflected power, andistanding wave ratio ffom 1:1 to 6:1.
Another application for the AM-2 is matching impedances
between exciters or R.Fl sources and grounded grid am-
plifiers. Power losses befween transmitter output and
antenna tuggr mdyibe Jery easily agmpuled by inserting
the AM-2in the line connecting the two. No insertion loss is
introduced into the feeder sysiem, due to the fact that the
AM-2 is a portion of coaxial line in series with the feeder
system and no internal connections are actually made to
the line. Complete circuit description and
operation instructions are provided in the
manual. Cabinet size is 7-3/8” x 4-1/16” x
4.5/8". Can be conveniently located at opera-
ting position. Shpg. Wt. 3 Ibs.

eathkits...

By DAYSTROM

MODEL AM-2

5]595

are the answer for your electronics
hobby.

HEATHKIT BALUN COIL KIT

The Heathkit Batun Coil Kit model B-1 is a convenient
transmitter accessory, which has the capability of matching
unbalanced coax lines, used on most modern transmitters,
to balance |ifis of gither 75 or 8§0 ahms impeddnce. Design
of the bifilar wound balun coils will enable transmitters with
unbalanced output to operate into balariced transmission
line, such as used with dipoles, folded dipoles, or any bal-
anced antenna system. The balun coil set canfbe used with
transmitters and. receivers without adjustment over the
frequency range ofi80 through 10 raetersy and will easily
handle powerinputs up to 250 watts. Cabinet
size is 9” square by 5” deep and it may be lo-
cated any distance from the transmitter or
from the antenna. Completely enclosed for
outdoor installation. Shpg. Wt. 4 Ibs.

MODEL 8-1
5895

HEATHKIT 6 OR 12 VOLT VIBRATOR
POWER SUPPLY KITS

These little power supply kits are ideal for alf portable ap-
plications with 6 volt or 12 volt batteries, when you are oper-
ating electronic equipment away from power lines. By
replacing the power supplies of receivers, small public
address systems, or even miniature transmitters with these
units, they can be used with conventional 6 or 12.volt bat-
teries. Use in boats, automobiles, light aircraft, or any field
application. Each unit provides 260 volts DC output at up to
60 miliamperes. More than one power supply of the same
model may be connected in parallel for in-

; 6 YOLT
creased current capacity at the same output  yonel ypo1g
voltage. Everything is provided in the kit, in- 12 YOLT
cluding a vibrator transformer, a vibrator,  MopEL VP-1-12
6X4 or 12X4 rectifier, and the necessary buffer
capacitor, hash filter, and output filter ca- 5795 Each

L]

pacitor. Shpg. Wt. 4 Ibs.

1957

HEATHKIT VARIABLE FREQUENCY
OSCILLATOR KIT

Enjoy the convenience and fiexibility of VFOQ operation by
obtaining the Heathkit model VF-1 Variable Frequency
Oscillator. Covers 160-80-40-20-15-11 and 10 meters with
three basic oscillator frequencies. Better than 10 volt aver-
age RF output on fundamentals. Plenty of output to drive
most modern transmitters. It features voltage regulation
for frequency stabitity. Dial is illuminated for easy reading.
Vernier reduction is used between the main tuning knob
and the tuning condenser. Requires a power source of
only 250 volts DC at 15 to 20 miliamperes and 6.3 volts AC at
0.45 amperes. Extra features include copper-plated chassis,
ceramic coil forms, extensive shielding, etc. High quality
parts throughout. VFO operation allows you to move out
from under interference and select a portion of the band you
want to use without having to be tied down to only two or
three frequencies through use of crystals. “*Zero in'' on the
other fellow's signal and return hisCQ on his own frequency!
Crystals are not cheap, and it takes quite a number of them
to give anything even approaching comprehensive coverage
of all bands. Why hesitate? The model V-1 MODEL ¥F-]
with its low price and high quality will add

more operating enjoyment to your ham ac- 31950
tivities. Shpg. Wt. 7 Ibs. A0

' REFLECTED
POWER METER

Insure your

“on the air’”’
performance with
these fine accessories.

VARIABLE FREQUENCY
OSCILLATOR

VIBRATOR
POWER SUPPLY

BALUN COIL SET

wWwWWw.americanradiohistorv.com
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HEATHKIT ELECTRONIC
IGNITION ANALYZER KIT

Previous electronic experience is not necessary to build
this fine ignition analyzer. The construction manual sup-
plied has complete step-by-step instructions plus large
pictorial diagrams showing the exact placement and value
of each component. All parts are clearly marked so that
they are easily identified. The IA-1is an ideal tool for engine
mechanics, tune-up men, and auto hobbyists, since it traces
the dynamic action of voltage in an ignition system on a
cathode-ray tlfoe déreen.The wavETorm produced is affect-
ed by the condition of the coil, condenser, points, plugs,
and ignition wiring, so it can be analyzed,iand used as a
*'sign-post’’ totignition systerfi performance. This analyzer
will detect inequality of spark intensity; a poor spark plug,
defective plug wiring, breaker-point bounce, an open con-
denser, and dllow setting of difell-time percentage for the
points. An important feature of this instrument is its ability
to check dynamic performance, with the engine in opera-
tion (400 to 5000 RPM). It will show the complete engine
cycle, or only one complete cylinder. Can be used on all
types of internal combustion engines where
breaker-points are accessible. Use it on auto-
mobiles, boats, aircraft engines, etc. Shpg.
Wt. 18 Ibs.

MODEL 1A-}

$5995

IGNITION
ANALYZER

Kit includes everything
you need for
construction — even
batteries!

ENLARGER TIMER

BATTERY TESTER -

HEATHKIT PROFESSIONAL
RADI!ATION COUNTER KIT

This Heathkit professional-type radiation counter is simple
to build successfully, even if you have never built a kit
before. Complete step-by-step instructions are combined
with giant-size pictorial diagrams for easy assembly. By
“building it yourself'' you can have a modern-design, pro-
fessional radiation counter priced far below comparable
units. Provides high sensitivity with ranges from 0-100, 600,
6000 and 60,000 counts-per-minute, and 0-.02, .1, 1 and
10 miliroentgens-per-hour. Employs 900-volt bismuth tube
in beta/gamma sensitive probe. Probe and 8-foot expand-
able cable included in kit price, as is a radiation sample for
calibration. Use it in medical laboratories, or as a prospect-
ing tool, and for civil defense to detect radioactive fallout,
or other unknown radiation levels. Features a selectable
time constant. Meter calibrated in CPM or mR/hour in
addition to "'beep'’ or “‘click’’ from panel-mounted speaker.
Prebuilt "packaged' high voltage power supply with re-
serve capacity above 900 volt level at which it is regulated.
Merely changing regulator tube type would allow use of
scintillation probe if desired. Employs five
tubes (plus a transistor) to insure stable and
reliable operation. Kit price includes bat-
teries. Shpg. Wt. 8 Ibs.

MODEL RC-1

57995

Heathkits...

By DAYSTROM

are supplied with comprehensive
instructions that eliminate costly
mistakes and save valuable time

HEATHKIT ENLARGER TIMER KIT

The ET-1 is an easy-to-build electronic device to be used
by amateur or professional photographers in timing enlarger
operations. The calibrated dial on the timer covers 0 to 1
minute, calibrated in 5-second gradations. The continu-
ously variable control allows setting of the "on’" cycle of
your enlarger, which is plugged into a receptacle on the
front panel of the ET-1. A *'safe light'’ can also be plugged
in so that it is automatically turned “on'’ when the enlarger
is turned ‘““off."" Handles up to 350 watts with built-in relay.
All-electronic timing cycle insures nraximum accuracy.
Timer does not have to be reset after each cycle, merely
flip lever switch to print, to repeat time cycle. A control is
provided for initial calibration. Housed in a

compact plastic case that will resist attack MODEL ET-1
of photographic chemicals. A fine addition $'”50

to any dark room. Shpg. Wt. 3 ibs.

HEATHKIT BATTERY TESTER KIT

The BT-1 is a special battery testing device that actually
“loads'' the battery under test (draws current from it) while
it is being tested. Weak batteries often test "good’’ with an
ordinary voltmeter but the built-in load resistance of the
BT-1 automatically draws enough current from the battery
to reveal its true condition. Simple to operate with *'good-
weak-replace’’ scale. Tests all kinds of dry cell batteries
within ranges of 0-15 volts and 0-180 volts. Slide switch
provides for either 10 ma or 100 ma load, depending on
whether you're testing an A or B battery. Not only deter-
mines when battery is completely exhausted, but makes
it possible to anticipate failure by noting weak condition.
tdeal for testing dry cell hearing aid, flash-
light, portable radlo, and model airplane bat-
teries. Test batteries in a way your customers
can understand and stimulate battery sales. $850
Shpg. Wt. 2 ibs.

MODEL BT-1

RADIO-ELECTRONICS
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Now you can have radio
wherever you go —

with the portable

CRYSTAL RADIO that plays anywhere!

BROADCAST BAND RADIO

HEATHKIT CRYSTAL RADIO KIT

The Heathkit model CR-1 crystal radio is similar to the
“crystal sets'' of the early radio days except that it has been
improved by the use of sealed germanium diodes and effi-
cient “high-Q'" coils. The sealed diodes eliminate the
critical "‘cats whisker'' adjustment, and the ferrite coils are
much more efficient for greater signal strength. Housed in
a compact plastic box, the CR-1 uses two tuned circuits,
each with a variable tuning capacitor, to select the local
station. It covers the broadcast band from 540 to 1600 ke.
Requires no external power whatsoever. This receiver could
prove valuable to emergency reception of civil defense
signals should there be a power failure. The low kit price
even includes headphones. Complete step-by-step instruc-
tions and large pictorial diagrams are supplied for easy
assembly. The instruction manual also provides the builder
with the basic fundamentals of signal recep-
tion so that he understands how the crystal
receiver functions. An interesting and valu-
able “do-it-yourself'" project for all ages.
Shpg. Wt. 3 Ibs.

Heathkits...

By DAYSTROM

MODEL Cr-1

$79S

are easy and fun to build,
and they let you learn
by ‘‘doing -it-yourself"”

HEATHKIT TRANSISTOR PORTABLE RADIO KIT

Heath engineers set out to develop a *‘universal”’ AM
radio, suitable for use anywhere. Their objective was a
portable that would be as much "“at home'" inside as it is
outside, and would feature top quality components for high
performance and long service life. The model XR-1 is the

“TRANSISTOR PORTABLE

result of these efforts. Six name-brand (Texas Instrument)
transistors were selected for extra good sensitivity and
selectivity. A 4”7 by 6 PM speaker with heavy magnet was
chosen to insure fine tone quality. The power supply was
designed to use six standard size "D’ flashlight cells be-
cause they are readily ayailable, ineg(pensive}andbecause
they afford extremely lang battery life {between 500 and
1000 hours). Costs you no more ta operate from batteries
than what you pay for opetating a'small table-model radio
from the power line. An unbreakable molded plastic was
selected foi cabinet ma}erlal because of its durability and
striking beauty. Circuit is compact and efficient, yet com-
ponents are not excessively ‘drowded. Transformers are
prealigned so it is ready for service as soon as construction
is completed. Has built in rod-type antenna
for reception in all locations. Cabinet dimen-
sions are 9" L x 8" H x 3%” D. Comes in holi-
day gray, with gold-anodized metal speaker
grille. Compare this portable, feature
by feature, to all others on the market, and
you'll appreciate what a tremendous dollar
value it represents! Shpg. wt. 4 Ibs.

MODEL X&-1

$3495

{Lless botteries)
(With cobinet)

HEATHKIT BROADCAST BAND RADIO KIT

This table-model broadcast radio is fun to build, and is a
fine little receiver for your home. It covers the standard
broadcast band from 550 to 1600 kc with good sensitivity
and selectivity. The 5%” PM speaker provides surprisingly
good tone quality. High-gain IF transformers, miniature
tubes, and a rod-type built in antenna, assure good recep-
tion in all locations. The power supply is transformer
operated, as opposed to many of the economy *AC-DC*’
types. It's easy to build from the step-by-step instructions,
and the construction manual includes information on oper-
ational theory, for educational purposes. Your success is
assured by completely detailed information
which also explains resistor and capacitor
color codes, soldering techniques, use of
tools, etc. A signal generator is recom-
mended for final alignment. Shpg. Wt. 10 Ibs.

Cabinet: Fabric covered cabinet with
aluminum panel as shown. Shpg. Wt. 5 Ibs.
Part no. 91-9A. $4.95.

MODEL BR-2

$‘|895

(Less cabi»e'l

HEATH COMPANY ASubsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.
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protects against possible
explosion and fire from
undetected fuel vapor

FUEL VAPOR
DETECTOR

defects electrolysis

currents which cause
deterioration of
underwater metal

fittings on your boat

ELECTROLYSIS
DETECTOR

indicates condition

and charge of batteries

for safe cruising

BATTERY CHARGE
INDICATOR

HEATHKIT FUEL VAPOR DETECTOR KIT

Protect your boat and its passengers against fire or ex-
plosion from undetected fuel vapor by building and using
one of these fine units. The Heathkit Fuel Vapor Detector
indicates the presence of fumes on a three-color ‘“safe-
dangerous’’ meter scale and immediately shows it it is safe
to start therengine. A pilot light on the froat pane! shows
when the detector is operating, and it can be left on con-
tinuously, or just used intermittently. A pane! control en-
ables initial calibration. of the detector when installed.
Features a hermetically-sealed meter with chrome bezel,

and a chrome-plated brass panel. It is very 6 volt
simple to build and install. even by one not  MODEL FD-1-6
having previous experience. Models ¥D-1-6 12 volt

(6 voits DC) and FD-1-12 (12 voits DC) operate  MODEL FD-1-12
from your boat batteries. The kit 1s complete $ 95
in every detail, even to the inclusion of a spare 35
detector unit. Shpg. Wt. 4 [bs. EACH

HEATHKIT BATTERY CHARGE INDICATOR KIT

The Heathkit model CI-1 Marine Battery Charge Indicator
has been designed especially for the boat owner, although
it has found use in service stations, power stations, and
radio stations where banks of batteries are k=pt in reserve
for emergency power. It is intended to replace the hydro-
meter method of checking storage batteries, and to elimi-
nate the necessity for working with acid in small, below-
decks enclosures. Now it is possible to check as few as one,
or as many as eight storage batteries, merely by turning
the switch and watching the meter. A glance at the meter
tells you instantly whether ydur batféries are sufficiently
charged for safe cruising. Dimensionsare 2-7 /8"W x.5-11 /16"
H x2” D. Operates on either 6 or 12 voit systems using lead-
acid batteries, regardless of size. Simple in-

stallation can be accomplished by the boat ~ MOPEL CI-1
owner in fifteen minutes. Shpg. Wt. 3 Ibs. s‘|695

*

HEATHKIT ELECTROLYSIS DETECTOR KIT

The Heathkit model ED-1 Electrolysis Detector indicates
the extent of electrolysis currents between the boat's
common ground and underwater fittings, except on boats
having metal hulls. These currents, undztectad, could

R.F. POWER

METER

cause gradua! corrosion and deterioration of the propeller
or other metal fittings below the water line. It is particularly
helpful when inst%ling@lect(;cal‘ equ;épmengof any kind,
or to determine proper polarity when power is obtained
from a shore supply. Easy-to-build, the model ED-1 consists
of a hermetically’sealed. waterproof meter, special sensing
plate, and sufficient wire to install, including the necessary
hardware. Mounts on instrument panel
where it can be easily seen: Requires no
power for operatién, and”gives"mstam‘ war
ing to guard your boat for a lifetime. Shpg. $995
Wt. 2 Ibs.

MODEL ED-1

HEATHKIT RF POWER METER KIT

The Heathkit RF Power Meter Kit is designed to sample the
RF field in the vicinity of your transmitter, whether it be
marine, mobile, or fixed. Output meter is merely placed in
some location close to the transmitter, to pick up RF radia-
tion from the antenna. Requires no batteries, electricity,
nor direct connection to the transmitter. It provides you with
a continuing indication of transmitter operation. You can
easily detect if power is dropping off by comparing present
meter readings with past ones. Operates with any trans-
mitter having output frequencies between 100 kc and 250.
mc, regardless of power. Sensitivity is 0.3 volts RMS full
scale, and a special control on the panel allows for further
adjustment of the sensitivity. Meteris a 200 ua unit, mounted
on a chrome-plated brass panel. The entire PM-1 measures
only 3%" W x6}4" Lx2" D. An easy way to put

your mind at ease concerning transmitter ~ MODEL PM-1
operation. Shpg. Wt. 2 Ibs. $]495

Heathkits...

By DAYSTROM

now offer you completely
modern marine equipment with
outstanding design features

RADIO-ELECTRONICS
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HEATHKIT TRANSISTOR
RADIO DIRECTION FINDER KIT

The Heathkit Transistor Radio Direction Finder model DF-1 use it for a
is a self-contained, self-powered, 6-transistor super heter- ,.

odyne broadcast radio receiver incorporating a directional radio-compass or
loop antenna, indicating meter, and integral speaker. It is
designed to serve primarily as an aid to navigation when
out of sight of familiar landmarks. It can be used not only
aboard yachts, fishing craft, tugs, and gther yessels which
navigate either out of sight of kand or at night, but also for
the hunter, hiker, camper, fisherman, aviator, etc. It is
powered by a 9-volt battery. LA spare battery is also included
with the kit). The frequency range covers the broadcast
band from 540 to 1600 kc¢! and will double as a portable
radio. A directional high-Q ferrite antenna is incorporated
which is rotated from the front panel to obtain a fix on a
station and a 1 ma meter serves as the null and tuning
indicator. The controls consist of: tuning, volume and power
(on-off), sensitivity, heading indicator (compass rose) and ; ; _
bearing indicator (antenna index). Overall dimensions ] : WOLABLE AFTER
are 74" W x 54" H x 53%” D. Supplied with . r— | . LEER S
slip-in-place mounting brackets, which allow ~ MODEL DF-1
easy removal from ship bulkheads or other 34995
similar places. Shpg. Wt. 5 Ibs. 5

as a portable radio

TRANSISTOR

(Available after RADIO DIRECTION FINDER
November 15)

®
eathkits
00

By o avE R The Heath Company maintains a fechnical consultation

service, should you experience some sort of difficulty in
construction or operation. Although only a very small per-
centage of our customers ever have occasion to use this

are sold only by direct mail,

passing middleman service (usually only beginners in electronics) it is still
. reassuring to know that technical help is available when
profits on to you needed. A service department is also available, should

e you wish a complete factory check of operation and align-
| ‘ ment or repair After you build your first Heathkit you'll
realize how easy it is.

|
hisp

Free Catalog

Send for this
informative booklet

listing more than

Pioneer in
100 "“do-it-yourself" kits.

"do-it-yourself"

electronics

i
-

COMPANY 4 susidiory of D strom, Ine. BENTON HARBOR 2 O,MICH.

i N = o SHIP VIA
o R D E R | ame ' O Parcel Post
dd e —
BLANK idress =

NOTE: Al prices subject fo ch ‘ City & Zone State

without noffcer e (PLEASE PRINT) 00 Best way
Encloseddfind () check ()

money order for______ —

Please ship C.0.D. ( ) postage QUARTITY ITEM MODEL NO. PRICE
enclosed for_________ pounds.

On Express orders do not include
tronsportation charges—they will
be collected by the express agency
at time of delivery.

ON PARCEL POST ORDERS in-
clude postage for weight shown.
ORDERS FROM APO'S must in- _
clude full remittance. All prices

F.0.B. Benton Harbor, Mich. POSTAGE

[ SEND FREE Heathkit Catalog

TOTAL
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Fresh design ideas” Py | A A
in AMPHENOL’s Vi-Fi indvor TV antenna.
VIDEO FIDELITY is here! “Slide Rule tuning and transformer cou-
pling for strong, sharp pictures in difficuit reception areas—no
complicated switches!

SLENDER LINE STYLING Vi-Fi is as thin and as modern as the new
TV sets—no bulk, no mass!

THREE WAY MOUNTING versatility: On top, and hidden or flush on
back—no limitations!

Vi-Fi is available in VHF and VHF/UHF models, and in three
color choices. It took two vears to bring Vi-Fi to its present
perfection—it ill take you only two minutes to appreciate
its many new advantages,

See your AMPHENOL Distributor for complete details.

@ AMPHENOL ELECTRONICS CORPORATION
chicago 50, illinois

www.americanradiohistorv.com
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TELEVISION

(Continued from page 61)

red and green phasing coils,” Fuzzball
hazarded.

“That’s the general idea,” Red re-
plied. “We're through with the blue
phasing coil for the time being, so we
turn the blue amplitude control to zero.”

Fuzzball’s eyes lit up brightly. “So
then we would turn up the red ampli-
tude control, and resonate the red
phasing coil for a peak?”

“Don’t stop now, man.”

“And then we would turn the red
amplitude control to zero?”

“Keep with it,”” Red encouraged.

“And then turn up the green ampli-
tude control, and resonate the green
phasing coil for a peak?”

“Yes, and .. .”

“And finally turn down the green
amplitude control to zero.” Fuzzball
finished triumphantly.

Red slapped Fuzz enthusiastically on
the back. “I don’t know how you do it,”
he said admiringly.

“You really want to know how he
does it?” Bess asked out of the corner
of her mouth.

Fuzzball’s face' clouded and his lip
curled.

Red clapped his hand quick over
Fuzzball’s mouth. “Uh, uh!” he warned,
“make sure brain is in gear before
putting mouth in motion,” he sug-
gested.

“0OK, OK,” said Fuzzball, “I’ll pre-
tend I didn’t hear that one, either.”

“As before being so rudely inter-
rupted,” Red continued, “you then
adjust the horizontal amplitude control
to get a good straight line of blue
dots.” (Fig. 1-b.)

“] guess you pay attention only to
the horizontal center row of dots,” Fuzz
suggested.

“You got a mind like an elephant,”
Red remarked. “You remembered from
the vertical, didn’t you?”

“Shucks, it ain’t nothing,” replied
Fuzzball modestly. “What next?”

“Next you straighten the lines of
green and red dots with the amplitude
controls, and touch up the beam mag-
nets.”

“And then you have the horizontal
converged,” Fuzzball concluded.

“Not unless you have beginner’s luck
—you would, I suppose,” Red replied.
“No, you'll find you can’t straighten
the lines or dots completely with the
amplitude controls. You go back and
touch up the phase controls a bit.”

“When do you stop all this back-and-
forth?” demanded Fuzzball.

“There’s a rule-of-thumb,” Red re-
plied. “If you can stand back 4 feet
from the screen and honestly see no
misconvergence, you can consider that
you have done a job of work.”

“By some strange coincidence, might
vou have another photo which you
have tore out of R-E and showing this
desirable situation?” asked Fuzzball
softly.

“Put that in your pipe and smoke
it,” Red suggested, showing him Fig. 2.

“Yop, I see what you mean,” mused

78 RADIO-ELECTRONICS
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Fuzz. “Tell me, do you like dots or
lines better for this little routine?”

“Well, now—that depends,” Red re- t
plied. “When you're getting the par- LO k l h
allel lineups, there's no question but O il On y e
what lines are easier to work with and
less confusing than a series of broken
dots. But then, on the other hand, when /
you are getting down to the final con- UXl/a VE
vergence, there’s nothing like the little
dots to show you that maybe you
aren’t quite as smart as your mother h 1007
thinks you are.” aS o

“Would you maybe by some strange

”

“So put that in your pipe too. Have | F
a good smoke,” suggested Red. (Fig. 3).

“Yeah, 1 see what you mean,” said
Fuzz. “The crosshatch pattern doesn’t
show up this misconvergence nearly as
plain as the little dots.”

“You can just see the wheels turning
in his busy little mind,” Bess remarked.

Red spoke up quickly. “They say
that grass doesn’t grow on a busy
street, but Fuzzball is the exception

Choice of the best phonograph pickup can only be resolved by
comparison! What is the yardstick? . . . How can you tell? . . .
What do you look for? . . . the answer is 100% Important
Quality Features!

PICKERING has had long experience in the cartridge field,
supplying the finest quality products for recording studios,
broadcast stations, wired music services, and high fidelity home
music systems. As a result of this extensive experience,

that th 1 H ’, b k PlCKERlNG has deVClOpcd the FLUXVALVE . . . the one Canl’idgtﬁ

oy IorESthe gruie] er(zls 8] PUC) which incorporates all of the Important Quality Features
iFt‘,l:'zz_go get a haircut—I'll pay for ... 50 necessary for high fidelity reproduction from records. o

“Better give him four bucks,” sug- | Before you choose a cartridge ...
gested Bess, “so he can get all four LISTEN AND COMPARE ... demand 100% IQF"!
corners trimmed.” ; :

Red clapped his hand over Fuzz’ ; Feature FLUXYALYE Cartridge A Cartridge 8 Cartridge €

“ ) ” requency Response. flat
half-opened mouth. “Get going,” he | 37307 Gt a YESZ0Puiats | NO OPonts | KO OPomis | NO 0Pounts
suggested. END (see Curves on right)
I 5?,"‘;;‘:::'"3 Force YES20Peints | NO O0Points | YIS20Points | NO 0 Paints . —
HOT COIL | iiod
gh Oulput, No i <
. Transformer’ Required YES $0Points | NO O Ponts [ NG OPownts | YES 10 Points T

I was called upon to service a new 0 - e [ e -
television receiver, just delivered, the | ?e":m le b : .fw‘ Ng 5 e Ng 0:0'"“ vno OPO'MS T o
complaint being no sound and no pix | ZMiStrus Lo E] L0 Bunts Dt ot i
after 5 minutes. I changed all tubes | Jp¢Sarinde for YES SPeiats | NO OPonts | NO OPoints | YES §Ponts i

3 o =1

that might cause the trouble but the | ifm vesgn YES 10 Points | YES 10 Paints | YES 10 Points | YES 10 Pornts
recelv}::r still cut O%tdaftel' 5 minutes. | imencaiy seared YES 10Psints | NO GPonts | NO OPonts | NO O Points N D Sl
As the customer did not want the OTAL PO 00 0 8 -

chassis pulled, leaving them without . - - 5t

television over the week end, they de- Tt
cided to have it taken to the shop the THE FLUXVALVE _ . . chosen time and again as the rop - - 111
following Monday and take a chance cariridge solely on the basis of lisiening quality . .. by panels ° - hr
that it might give them some use by of qualified experts . . . tests which have proven that it is >
turning it off and on at intervals actually less costly 10 own a FLUXVALVE. REQ R SECOND
. . The FLUXVALVE preserves the quality and prolongs the o ’
{icatuig bSCk t?}? follotwmg Mf)nd;i(s; life of your record since there is complcte absence of 1’[ HHH— i
and & e door the customer greele resonances throughout the audio range. HH =
me with the f”_Ct that h? had m'anaged It may interest you 1o know that the FLUXVALVE, i 11 i
to get the receiver working continuous- because of its ability 10 make precise and reproducible rec- S S ——
ly. I found a fan underneath it which ord meusurements, is used for calibrating recording channels — }1;.':.1 1 f
sent cool air into the bottom of the and record masters. 3 > g
chassis through the wire mesh covering
the vent hole in the base Of the cabinet, ' Make the IQF* (ent today . . listen to your favorite record
a conQoIe model This ingenious I‘elnedy reproduced with w« FLUXVALVE . the gentle pickup,
had suggested itself to this customer
when I said that it cut out after it IMPORTANT QUALITY FEATURES In evenfusl breskdamn of the ¢
warmed up —30 necessary for high fidellty reproduction from records. h r 60.100
Pulling the chassis, the faulty com-
ponent was found to be the first peak-
ing coil following the video detector  Suiss s uNrust oy wm /0% B0 e ouie s snas
in this intercarrier receiver. This coil with FLUXVALVE Cartridge. Model 194.50 with Vs mil diamond “T.Guard” stylus 65,85
as d on esistor but one end of |
was wound on a r r but o
the coil wire had not been soldered to SERIES 3500 ““T-Guara™ STYLE SERIES 370 SINGLE FLUXVALVL SERIES 350 TWIN FLUXVALVE
o, N . . 1 $-3510 1 mil S il 6. 37018 1 mit Sapphire i7.8% X
the resistor _le‘ld' As it was loosely 3827 27 mil Sspphire €8 1028 27 mil sapphire wiD [ i Mo peou
wound, 5 minutes of heat from the 0-3510 1 mil Diamond 1800 37010 1 mil Diamond 2985 350.05 1 mil Diamond/2.7 mii Sapohire 42,00
. . q 0.3527 2.7 mil Diamond 1800 37020 2.7 mil Biamond 29.85 350-00 1 mlt Diamond/2.7 mil Diamond 24.00
chassis made it expand sufficiently to 03505 s mil Oramond 2400 37050 2 mil Oiamond 3585 350050 ) mul Dramond/¥2 mil Diamond 0.0

open the circuit feeding the video |
amplifier and the sound if strip. The
blast of cool air had prevented this
compenent from absorbing any heat @
and had allowed the set to function
normally—G. N. Carter

/0/ /Aﬂff H/ﬁa ['0// /ﬁf 07//5’/:’/1[8 FINE QUALITY H1GM FIOELITY PROOUCTS BY
PICKERING & COMPANY, INC., Oceanside, N. Y,
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o-um"“' ot 1935

Model TD-55 — Terms:
$6.95 after 10 day trial then
$5.00 per month for 4 months.

‘Model TW-11—Terms:
$11.50 after 10 day trial then

Model TV-12 — Terms:
$22.50 after 10 day trial then
$10.00 per month for 5 months.

SHIPPED ON APPROVAL

NO MONEY WITH ORDER

— Terms:

month for
! months.

$6.00 per month for 6 months.

Superior’s
p

“ss TUBE TEST
TD-55 ER

delayed

EMISSION TYPE

The Experimenter or Part-time Serviceman,
purchasing a higher priced Tube Tester.

The Professional Serviceman, who needs an extra Tube Tester for
outside calls.

The busy TV Service Organization, which needs extra Tube Testers
for its field men.

who has

FOR

Speedy, yet efficient operation is accomplished by:
I. Simplification of all switching and controls.

2. Elimination of old style sockets used for testing obsolete tubes (26, 27, 57, 59,
efc.) and providing sockets and circuits for efficiently testing the new Noval
and Sub-Minar types.

You can't insert a tube in wrong socket. It is impossible to insert the tube in the
wrong socket when using the new Model TD-55. Separate sockets are used, one
for each type of tube base. If the tube fits in the socket it can be tested.

"Free-point'’ element switching system. The Model TD-55 incorporates a newly
designed element selector switch system which reduces the possibility of obso-
lescence to an absolute minimum. Any pin may be used as a filament pin and the
voltage applied between that pin and any other pin or even the ''top-cap."

Checks for shorts and leakages between all elements. The Model TD-55 provides
a super sensitive method of checking for shorts and leakages up to 5 Megohms
between any and all of the terminals. Continuity between various sections is
individually indicated. This is important, especially in the case of an element
terminating at more than one pin. In such cases the element or internal connec-
tion often completes a circuit.

Elemental switches are numbered in strict accordance with R.M.A. specification.
One ot the most important improvements, we belleve, is the fact that the 4 posi-
tion fast-action snap switches are all numbered in cxact accordance with the
standard R.M.A. numbering system. Thus, if the element termi-

nating in pin No. 7 of a tube is under test, button No. 7 is s
used for that test. NET

Complete with carrying case

Superior’s New Model TV-40

PICTURE TUBE TESTER

Not a Gadgef—N_ot a Make-Shift Adopter, but a Wired Picture Tube
Tester With a Meter for Measuring Degree of Emission—at Only $15.85

Of course you can buy an adapter for about $5—which theoretically will convert

your standard tube tester into a picture-tube tester; or a neon type instrument

which sells for a little more and is supposed to be ''as good as" a metered

instrument. Superior does rot make nor do they recommend use of C.R.T. adap-

ters or neon gadgets because a Cathode Ray Tube is a very complex device,

and to properly test it, you need an instrument designed exclusively to test

C. R, Tubes and nothing eise.

Tests ALL magnetically deﬂecfed tubes . . . in the set .

in the carton! !

® Tests all magnetically deflected picture tubes from 7 inch to 30 inch types.

® Tests for quality by the well established emission method. All readings on
"'"Good-Bad"" scale.

® Tests for inter-element shorts and leakages up to 5 megohms.

® Test for open elements.

EASY TO USE: S:mgly insert line cofd into any 110 volt A.C. outlet, then aHach

tester socket to tu base (ion trap need not be on tube). s

. out of the set

Throw switch up for quality test . . . read direct on Good-Bad
scate. Throw switch down ¥or all leakage tests.

sueriors New TRANS-CONDUCTANCE

TUBE TESTER

TESTING TUBES

® Employs improved TRANS-CONDUCTANCE circuit. An in-phase signal is
nmpressed on the input section of a tube and the resultant plate current
change is measured. This provides the most suitable method of simulating the
manrer in which tubes actually operate in Radio & TV receivers, amplifiers
and other circuits. Amplification factor, plate resistance and cathode emission
are all correlated in one meter reading.

® NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped transformer makes it
possutzzle to compensate for line voltage variations to a tolerance of better
than

® SAFETY BUTTON—protects both the tube under test and the instrument meter
against damage due to overload or other form of improper switching.

e NEWLY DESIGNED FIVE POSITION LEVER SWITCH ASSEMBLY. Permits
application of separate voltages as required for both plate and grid of tube
under test, resulting in improved Trans-Conductance circuit.

Extra Feature
Model TV-12 Also Tests Transistors!

A transistor can be safely and adequately tested only under dynamic conditions.
The Mode! TV-12 will test all transistors in that approved manner, and quality
is read directly on a special ‘‘transistor only'' meter scale.

The Model TV-12 will accommodate all 9ran5|sfors lncludmg
NPN's, PNP's Photo and Tetrodes, whether made of Germanium s
or Slhcon either point contact or junction contact types. NET

Housed in hond-rubbed ook cobinet. . ...

escesspusssassceennans

STANDARD PROFESSIONAL
New Model

wn TUBE TESTER

® Tests all tubes, including 4, 5, 6 7, Octal, Lockin, Hearing Aid, Thyratron,
Miniatures, Sub- miniatures, Novals, Sub- mlnars Proximity fuse types, etc.

@ Uses the new self-cleaning Lever Action Switches for individual element testing.
Because all elements are numbered according to pin-number in the RMA base
numbering system, the user can instantly identify which element is under test.
Tubes having ?apped filaments and tubes with filaments terminating in more
than one pin are truly tested with the Model TW-II as any of the pins may be
placed in the neutral position when necessary.

® The Model TW-II does not use any combination type sockets. Instead indi-
vidual sockets are used for each type of tube. Thus it is impossible to damage
a tube by inserting it in the wrong socket.

® Free-moving built-in roll chart provides complete data for all tubes. All tube
listings printed in large easy-to-read type.

NOISE TEST: Phono-jack on front panel for plugging in either phones or external

amplifier will detect microphonic tubes or noise due to faulty elements and

loose internal connections.

EXTRAORDINARY FEATURE: SEPARATE SCALE FOR LOW-CURRENT TUBES.

Previously, on emission-type tube testers, it has been standard practice to use nc

scale for all tubes. As a result, the calibration for low-current
types has been restricted to a small portion of the scale. The
NET

Superior’s

extra scale used here greatly simplifies testing of low-current

types. Housed in hand-rubbed ook cabinet. .. ...

USE APPROVAL FORM ON NEXT PAGE B
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X Model TV-40
$3.85
‘after 10 day trial
then $4.00 per

3



www.americanradiohistory.com

PR

[ !.;

- Model TV-50 — Terms:
$11.50 after 10 day trial then
$6.00 per month for 6 months.

before you buy!

Mo GENOMETER
7 Signal Generators in One!

¥ R.F. Signal Generator for A.M.
¥ R.F. Signal Generator for FM. 4 Color Dot Pattern Generator
¥ Audia Frequency Generator ¥ Marker Generator

R. F. SIGNAL GENERATOR: 100 Kilocycles to 60 Megacycles on fundamentals
and from 60 Megacycles to 180 Megacycies on powerful harmonics.

VARIABLE AUDIO FREQUENCY GENERATOR: Provides a variable 300 cycle to
20,000 cycle peaked wave audio signal.

BAR GENERATOR: Pattern consists of 4 to 16 horizontal bars or 7 to 20
vertical bars.

CROSS HATCH GENERATOR: Pattern consists of non-shifting horizontal and
vertical lines interlaced to provide a stable cross-hatch effect.

DOT PATTERN GENERATOR (FOR COLOR TV): The Dot Pattern projected on
any color TV Receiver tube by the Model TV-50 will enable you to adjust for
proper color convergence.

MARKER GENERATOR: The following markers are provided: 189 Kc., 262.5 Kc.,
456 Kc., 600 Kc., 1000 Kc., 1400 Kc., 1600 Kc., 2000 Kc., 2500 Kc.,

3579 Kc., 45 Mc., 5 Mc., 10.7 Mc., (3579 Kc. is the color $ 50
burst frequency.)

¥ Bar Generator
¥ Cross Hatch Generator

Complete with shielded leads . NET

Superior’'s New su M R
Model 670-A pER" ETE
A Combination VOLT-OHM MILLIAMMETER PLUS

Capacity, Reactance, Inductance and Decibel
Measurements.

ADDED FEATURE: Built in ISOLATION TRANSFORMER reduces possibility of
burning out meter through misuse.

SPECIFICATIONS:
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts
A.C. VOLTS: 0 %o 15/30/150/300/1,500/3,000 Volts
OUTPUT VOLTS: 0 to 15/30/150/300/1(,500/3,000 Volts
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes

RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms b .

CAPACITY: 00 to | Mifd. | to 5¢ Mid. {Good-Bad scale for checking quality
of electrclytic condensers.)

REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms

INDUCTANCE: .15 to 7 Henries 7 to 7,000 Henries $ 40

DECIBELS: —6 to +18 +14 to +38

+34 to +58 NET

Complete with fest leads. —

We invite you to try before you buy
any of the models described on this
and the preceding page. If after a [ ]
10 day trial you are completely satis-
fied and decide to keep the Tester,
you need send us only the down pay-
ment and agree to pay the balance
due at the monthly indicated rate.

NO INTEREST
OR FINANCE

CHARGES ADDED! =dd

'Cify PRSI S WP p—

If not completely satisfied, you are
privileged to return the Tester to us,
cancelling any further obligation.

www.americanradiohistorv.com

Model 76-Terms: $6.95
after 10 day trial then $5.00
per month for 4 months.

 TRY FOR 10 DAYS

then if satisfactory pay in easy, interest free,
monthly payments. See coupon below.

i Dept. D-401, 3849 Tenth Ave., New York 34, N. Y.

B Please send me the units checked. | agree to pay down payment within

10 days and to pay the monthly balance as shown. It is understood there
' will be no finance or interest charges added. It is further understood that
_lshould | fail to make payment when due, the full unpaid balance shall o $11.50 within
l become immediately due and payable. 0

........ - 0 Model 670-A.

""All Prices net. F.O.B. N.Y.C.

odel 770-A — 1erms:
$3.85 aofter 10 day trial then
$4.00 per month for 3 months.

$7.40 after 10 day trial ther
$3.50 per month for 6 months

Superior’s

e » IT'S A CONDENSER BRIDGE
Mo;“;, » IT'S A RESISTANCE BRIDGE
» IT'S A SIGNAL TRACER

16 »” IT'S A TV ANTENNA TESTER

SPECIFICATIONS

wCAPACITY BRIDGE SECTION 4 Ranges: .00001 Microfarad to .005 Microfarad;
001 Microfarad to .5 Microfarad; .| icrofarad to 50 Microfarads; 20 Micro-
farads to 1000 Microfarads. Will also measure the power factor of all condensers
from .I to 1000 Microfarads.

wRESISTANCE BRIDGE SECTION 2 Ranges: 100 ohms to 50,000 ohms; {0,000
ohms to 5 megohms.

wSIGNAL TRACER SECTION With the use of the R.F. and A.F. Probes in-
cluded with the Model 76, you can make stage gain measurements, locate signal
loss in R.F. and Audio stages, locaiize faulty stages, locate distortion and hum,
etc.

»TV ANTENNA TESTER SECTION Loss of sync., snow and instability are only
a few of the faults which may be due to a break in the antenna, so why not
check the TV antenna first? Locates. a break in any TV

antenna and measures the location of the break in feet from $ 95
the set terminals.

Complete with R.F. ond A.F. probes ond test leads NET

Superior's New Model 770-A POCKET-SIZED

VOLT-OHM MILLIAMMETER

® USING THE NEW "FULL-VIEW" METER 71% MORE SCALE AREA—Oc:zupies
exactly the same space used by the older standard 2/2” Meters, yet provides
71% more scale area. As a result, all calibrations are printed in large easy-to-
read type and for the first time it is now possible to obtain measurements
instead of approximations.

o Compact—measures 3'%" x 5%" x 2'/4”. @ Uses '"Full View' 2% accurate,
850 Microampere D'Arsonval type meter. ® Housed in round-cornered, molded
case. ® Beautiful black etched panel.

Specifications: 6 A.C. VOLTAGE RANGES: 0-15/30/150/300/1500/3000 Volts.

4 D.C. VOLTAGE RANGES: 0-7.5/15/75/150/750/1500 Volts. 2

RESISTANCE RANGES: 0-10,000- Ohms, 0-]1 Megohm. 3 D.C.

CURRENT RANGES: 0.15/150 Ma., 015 Amps. 3 DECIBEL

RANGES: —6 db to + (8 db, + 14 db to + 38 db, s 85
+ 34 db to + 58 db. Ner

Complete with fest leads. . ... e

! MOSS ELECTRONIC DISTRIBUTING CO., INC.

O Model TwW-11._....

monthly for 6 months.
O Model 76._.

monthly for 4 months.
{J Model TD-55.

monthly for 4 menths.
Model TV-50.

monthiy for 6 months.
O Model TV.-40.

monthly for 3 months.

monthty for 6 months.
] Model 770-A

monthly for 3 months.

Zones il tateh s g BLCIEVOU EIETY T

monthly for 5 months.

2 .Total Price $47.50
$11.50 within 10 days. Balance $6.00

B oo Total Price $26.95
$6.95 within (0 days. Balance $5.00

... .Total Price $26.95
$6.95 within 10 days. Balance $5.00

.....Total Price $47.50
10 days. Balance $6.00

... Total Price $15.85
$3.85 within 10 days. Balance $4.00

_Total Price $28.40
$7.40 within 10 days. Balance $3.50

~ .Total Price 515.85
$3.85 within 10 days. Batance $4.00

_........Total Price $72.50
$22.50 within 10 days. Balance $10.00
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PRECISION

...manufacturers of fine

electronic test
for over 25 yea

INTRODUCES

instruments
rs...

quality test
instruments
in kit form

Model V-70

VACUUM TUBE VOLTMETER KIT

wide-range - peak to peak.
Net Price: $31.50

For the first time—

a line of test instrument kits
engineered and produced under
the auspices of a major test
equipment manufacturer... and
conveniently available directly
from your own local

electronic parts distributor.

PRECISION's

Model B-10: BATTERY ELIMINATOR KIT

e less than 0.3% ripple output

® no external filter adaptors required
Net Price: $41.95

25 years of experience

is your assurance of PACO’s
superior quality, styling,
performance and value.

COMING SOON...

Model G-30 —RF Signal Generator
Model 2-80 — Audio-RF Signal Tracer
Model M-40 — High Sensitivity V-O-M

Model S-50

5" CATHOODE RAY OSCILLOSCOPE KIT
push-pull vertical and
horizontal amplifiers,

Net Price: $47.50

Model C-20

RESISTANCE — CAPACITY-RATIO
BRIDGE KIT
10 mmfd to 2000 mfd
12, ohm to 200 megohms.
Net Price: $20.95

Available and on display of lead-
ing electronic parts distributors.

Model T-
full free-

60; TUBE CHECKER KIT

point lever selector system
Net Price: $36.75

Matching. hinged, removable cover;

Net Price: $3.95

Write for descriptive bulletin,

'P/A/C|O| ELeEcTRONICS CO., INC.
70-31 84th Street, Glendale 27, L. l., N. Y.

A DIVISION OF PRE

C/7 870N apparatus Company. Inc.

Export: 458 Broadway, New York 13, New York
Conada: Atlas Radio Corp., Ltd., SO Wingold Ave., Toronto 10, Ont.

www.americanradiohistorv.com

TELEVISION

POSITIVE GRID

The complaint on a Zenith Z0J22
was one of horizontal frequency drift
after the receiver had been on for about
2 hours. At this time the horizontal hold
also became very sensitive.

After checking the horizontal oscil-
lator, horizontal frequency control, and
horizontal phase detector tubes, the set
was checked for defective components
in these same circuits, all without find-
ing the trouble.

Checking further, approximately 1
volt positive was found on the grid of
the afc tube (%2 6SN7). The plate
voltage was below normal also. When
the tube was pulled out of the socket,
the voltage on the grid went up to 20.
Taking one part out of the circuit at a
time, the voltage was found to be com-
ing from two 100,000-ohm resistors in
series, feeding the grid of the afe tube.
When all parts were taken off both
ends of the resistors, the voltage was
still present. One of the resistors was
tied between vacant pins 2 and 6 of the
6W4 tube, and the voltage was coming
from pin 2. The socket was checked,
and then the tube. The culprit: the
6W 4.

Checking the construction of the tube,
I found pin 2 was used inside the tube
as a support for the mica spacer and
was located directly under the plate
structure. My guess as to the trouble—
leaky mica.

A new tube was inserted, and the set
worked fine. But just in case the next
tube gets the same trouble-making idea,
that resistor is now located between
two terminals of a nice healthy tie
post.—Robert A. Hillshemper

DON'T
LET
THEM
FOOL

Tne— YOU

This tube may look like new, but it’s sub-
standard—masquerading as ncw and unused.
For the past 23 months RADIO-ELEC-
TRONICS has been conducting a campaign to
combat this fraudulent practice. We have no
objection to anyone selling or advertising used
or substandard ubes—PROVIDED THEY
ARE SO LABFLED OR ADVERTISED. But
we¢ are old-fashioned enough to think that
when you see a mail order ad which offers
“guaranteed tubes”’ or even just ‘tubes.”” you
should expect thac the ad means brand-new,
unused tubes, even 1f it doesn’t specifically
say so.

To be certain that RADIO-ELECTRONICS
readers are not fooled, we do not accept
advertising which tends to be misleading—
but insist that ads specify exactly what the
tubes are—new and unused, or used tubes,
seconds. ¢te. This policy has been in effect
since our January 1956 issue.

RADIO-ELECTRONICS
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. H5ee 1958
Test Equipment Annual

MOST COMPLETE AND AUTHORITATIVE
GUIDE TO TEST INSTRUMENTS EVER PUBLISHED

Nothing else like it! A completely NEw and
DIFFERENT publication bringing you the most needed,
most requested information about all types of Test
Equipment and accessories. A 1009, practical

guide for anyone who uses test equipment— written
in down-to-earth language and profusely illustrated.

8 FACT-PACKED SECTIONS:

e S 58 o o Test Equipment Methods, Measurement
b TR Analysis and General Information

e muo:f“"'f_‘?"z.}:'_“ o Using Test Equipment for Alignment
126_;’;«“.;_'::_':,.’..“"' o o Using Test Equipment for Troubleshooting
erananct o Use and Selection of Test Equipment forColor TV

L3
£ 3 squarwant cormrrinn o
he SOPL s
Lagrare v ever &

o Test Equipment for Special Applications
o Test Equipment Maintenance
o Questions and Answers About Test Equipment

You get all the useful information you need on
theory, operation and maintenance of Test
Equipment. Each section of the book is packed
with data that will save you time and money—
techniques to make your present equipment
more versatile and valuable—full information
about new equipmerit designed for service

of new chassis and components.

THE BIGGEST DOLLAR’S WORTH
$ 0 OF USEFUL, PRACTICAL DATA
-’ ON TEST EQUIPMENT

EVER MADE AVAILABLE!

Complete specifications on over
300 current models of test
equipment and accessories!
Includ=s full manufacturers’
specifications—and more
than 300 photos of ecuipment. For the first
time anywhere—a complete presentation of
test equipment grouped by logical instru-
ment type classification (not by brand
name). Covers everything:

- LIMITED EDITION

e Pattern Generators o Field Strength Meters s
o AM, FM, Sweep & Marker ¢ Decade & Substitution Boxes Order Your Copy TOdGY" '0—0
Generators e Power Supply Equipment
¢ Avdio & Square-Wave ¢ Tube Testers
ol Y e Temens HOWARD W. SAMS & CO., INC.
o Oscilloscopes ® CRT Testers Order from your Parts Jobber today, ar
e VOM's e Component Testers mail to Howord W. Sams & Co., Inc., Dept. 2-LL7,
o VIVM's e Other Meters & Probes 2201 Eost 46th Si., Indionapolis 5, Ind.
e Power Meters o Other Bench Equipment Send copylies) of "Test Equipment Annual.”
ALL THE FACTS YOU WANT! I My (check) (money order) for$_________is enclosed

g s Nome

/ ¥ | I Address

§ &2 HOWARD W. SAMS & Co., INC. |
Indianapolis 5, Indiana City Zone State

{outside U. S. A. priced slightly higher)
. N N N N _§F N |

NOVEMBER, 1957 83

WwWWwW.americanradiohistorv.com
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RADIO

TRANSISTOR

By HOWARD GRANOFF

2NH2(3)

POCKET
RADIO

Superhet design

features push-pull

your-pocket size

100K
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SUB-ASSEMBLY3

BROWN DOT

BOTTOM VIEW T3,4.5
(MS-340,341)

Fig. 1—Circuit of the receiver’s four sections.

Y
1 \

GREEN DOT
T2 (MS-265)

L T

2NI12

2NI07

and the .01 capacitor C2 should be C3.

84
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output and slip-in-

Unmarked 33K resistor is RS

OR many years I have followed
the many articles on transistors
and transistorized devices such as
radio receivers. Many attempts
have been made to reduce size while
still preserving the desirable features
found in commercial portables. Some-
thing usually has to be sacrificed.

My main goal was to include in one
package all those features that are
desirable in a portable radio receiver.
The final result was a 4 x 3 x 1-inch
receiver, with good operating economy,
high sensitivity, sharp selectivity and
more than enough power to drive a
2% -inch PM speaker.

The set is a complete superheterodyne
containing seven transistors and one
crystal diode (see Fig. 1). The total
cost of the transistors and diode is
about $13. Three of the transistors are
2N112’s. One functions as a converter,
the other two as if amplifiers. A 1N34
crystal diode operates as both ave and

(Continued on page 93)

R1—27.000 ohms

R2, 4—100,000 ohms

R3—1,200 ohms

R5—220 ohms

Ré, 17—4,700 ohms

R7—3,300 ohms

R8—33,000 ohms

R9, 10—1,500 ohms

RII—;):of. 10,000 ohms (Lafayette VC-28 or
tent

R12—82,000 ohms

R13—1,000 ohms

*R14—1,000 ohms

R15—10,000 ohms

R16—820 ohms

*R18-—470 ohms

R19—2,200 ohms

R20—47,000 ohms

All resistors Yy watt

Cil—midget tuning capacitor; rf section,
upf; oscillator section, 10-100 puf
MS270 or equivalent)

C2—50 pf, 12 volts, miniature electrolytic

C3, C4, C5, C7, C8, CI0, ClIl, CI2—.0l uf, miniature

Cé, 9—2 pf, 12 volts, miniature electrolytics

C13, 14—=3 pf, 12 volts, miniature electrolytics

CI5, 16—16 pf, 12 volts, miniature electrolytics

D—IN34

J—closed-circuit phone
MS-282 or equivalent)

S—spst, on RII

Tl—Antenna coil for 540~1650 ke, matched to CI
(Lafayette MS~272 or equivalent)

T2—oscillator transformer, 455-ke if (Lafayette MS245
or equivalent)

T3, 4—if transformers; primary 15,000 ohms ct, sec-
ondary 600 ohms (Lafayette MS-340 or equivalent)

T5—if transformer; primary 18,000 ohms ct, second-
ary 1,000 okms

Té—driver transformer; primary, 10,000 ohms; second-
ary 2,000 ohms ct (Argonne-109 or equivalent)

equiva-

10—208
(Lafayette

jack, miniature (Lafayette

T7—output transformer; primary, 500 ohms CT:
secondary, 3.2 ohms (Argonne AR-I}9 or equiva-
lent

Vi, 2, 3—2N112

Y4, 5 6 T—2NI07

. 9 volts, mercury {Mallory TR-146R or eguiva-
leat)

Speaker, 3.2-ohm voice coil, 22 inches (Lafayette
SK-65 or equivalent)

Bakelite sheet, 3% x 3 x 1/32 inches

Bakelite sheet, 3!/ x | x 1/32 inches

Bakelite sheet, 234 x | x 1/32 inches

Case, Lafayette 3! or equivalent

Transistor sockets (7)

Battery connectors

Sheet aluminum for bracket (Fig.
inches

Earpiece

Knobs

Miscellaneous hardware

*These resistors worked well with the values shown;

however, you may find it necessory to adjust these

values to those that will work well with the trans-

istors used.

2-a) 2% x 1A

RADIO.ELECTRONICS
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LOWEST COST

ALLIED'S giant buying
power passes biggest
savings on to you—you
do the easy assembly
and your finished instru-
ment equais the per-
formance and appearance
of equipment selling for
several times the low
KNIGHT-KIT cost. Your
savings are BIG.

EASIEST TO BUILD

KNIGHT-KIT *“Step-
and-Check’ instruction
manuals with wall-sized
picture diagrams are
marvels of clarity—it's
like having a good in-
structor at your side. No
experience required—
you can easily build any
KNIGHT-KIT and get
professional results.

Guild ho, Bt — witd ALLIED knightekits

the finest electronic equipment in money-saving kit form

LATEST DESIGN

Each ALLIED KNIGHT-
KIT incorporates the
very latest circuitry for
top-quality perform-
ance. Tried and proved
professional design and
the use of premium qual-
ity parts throughout
help Insure your build-
ing success to bring you
quality results.

: SELECTION:
| i
i o HOBRBY
® INSTRUMENT
o AMATEUR

COMPLETE KIT

——
[

P — Y ——

or we refund your money in full.

knight-kit High Fidelity FM-AM Tuner Kit

Madel Y-787 . .
« Latest Time-Saving Printed Circuit Design
+ Automatic Frequency Control

$ 95 + Flywheel Tuning
« 2.5 v FM Sensitivity « True High Fidelity Response

Only $4.99 down « Beautiful Custom-Styled *Space Saver'' Case
The best-looking, best-performing FM-AM tuner kit your money
can buy! Carefully designed for quick, easy construction—a tuner
vou ll enjoy assembling and be proud to own, both for its amazing
musical performance and outstanding beauty. Covers the full AM
broadcast band and 88 to 108 me FM. On FM, sensitivity s a remark-
able 2.6 microvolts for 20 db of quieting; hum and noise, —60 db; 11
bandwidth, 200 ke at 509, down on curve; response, + 0.5 db,
20-20,000 cps. On AM, sensttivity is 3 microvolts for 10 db signal-to-
noise ratio; IF bandwidth, 8 ke at 509, down on curve; response,
20-8000 cps. Outstanding features include: Inertia Flywheel Tuning
for effortless, accurate tuning; Automatic Frequency Control (plus
AFC disabling) to ‘““lock-in” FM stations; printed circuit board
(with most of the kit wiring already done for you) assures time-
saving, error-free assembly; pre-aligned RF and IF coils; tuned RF
stage on FM; drift-compensated oscillator; neon glow tumng pointer;
cathode follower output; two output jacks—one for recorder, one for
amplifier; rotatable built-in ferrite antenna for AM. Includes beau-
tiful French-gray case with chrome-finished tapered feet, 4 x 13 x 8”.
Ideal for use with 18, 20 or 30 watt kNiGHT-KIT amplifiers. Ready

MONEYBACK GUARANTEE. When properly assem-
bled, KNIGHT-KITS fully meet published specifications $45.00 or more, you can make your purchase on our at-

EASY TERMS. If your KNIGHT-KIT order comes to

tractive Easy Payment Plan,

waLiisn

PR

knight-kit 18-Watt Complete Hi-Fi Amplifier Kit

Model Y-188 11,0 | st Word in Custom Hi-Fi Styling
$ « Full 18 Watts with Superb Hi-Fi Specifications
95 « 8 inputs for Every Desired Signal Source
« Printed Circuit Switch and Printed Circuit Boards
Only $3.99 down « Full Equalization for All Record Types

Here i3 a custom-styled, easy-to-build complete Hi-Fi amplifier at a
price that defies comparison. Delivers full 18 watts output with wide-
range, flat frequency response for true hi-fi reproduction. Features 8
inputs for every possible signal source, including NARTB equalized
tape head input. At full 18 watts output, distortion is only 0.5%;
uses new RCA 6973 hi-fi output tubes. Frequeney response i1s + 1 db,
20-30,000 cps; tape head and magnetic cartridge sensitivity, 5 micro-
volts for 18 watts output; hum and noise level better than 60 db
helow 18 watts. Output taps for 4, 8 or 16 ohm speakers. Controls:
Input and Record Equalization; Bass Boost and Attenuate; Treble
Boost and Attenuate; Volume. Simplest assembly is made possible
through the use of an exclusive printed circuit switch and two
printed circuit boards—most of the kit wiring is already done for
vou. With custom-styled French-gray ‘‘space-saver’” case on tapered
feet finished in chrome, 4 x 13 x 8". Complete with case, tubes,
all parts, and step-hy-step instructions, for easy, error-free assembly.
Shpg. wt., 15 Ibs.

Model Y-786. 18-Watt Hi-Fi Amplifier Kit. Net only. .. ... $39.95

EASY TERMS TO FIT YOUR BUDGET. ALLIED KNIGHT-KITS
may be purchased under our Easy Payment Plan. Your order need
total only $45.00 or more—only 10% down, small monthly payments

for easy assembly. Shpg. wt., 12 Ibs.
Madel Y-787. FM-AM Tuner Kit. Net only. ....... ... . $49.95

OM%%

thereafter. No red tape—fast handling assured.

® Registered Trade-Mari of Allied Radio Corporation

ORDER FROM ALL'ED RADIO 100 N. WESTERN AVE. - CHICAGO 80, ILL.
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knight-kit 30-Watt Complete Hi-Fi Amplifier Kit
Model Y-762

1765

Only $7.69 down

« Full Equalization, + ! db of Recommended Accuracy
+ Printed Circuit Switches « Printed Circuit Boards

« 8 Inputs For Every Possible Signai Source

 Full 30 Watts Output « Custom-Styled Beauty

Comparable to the best in Hi-Fi—at far less cost! Deluxe features
include: Linear-deluxe Williamson-type circuit for flawless response;
equalization for all records within 13 db of recommended accuracy;
2 exclusive new printed circuit switches in preamp section (no com-
plex wiring to do); 3 printed circuit boards for time-saving, error-free
assembly; separate, continuously variable Level and Loudness con-
trols; use of premium 12AY7 tube for low noise and hum; DC on all
filaments of preamp tubes; exclusive A-AB-B speaker selector switch
(use speakers of mixed impedances without mismatch). 8 inputs:
Tape Head direct; G.E. and Pickering cartridges; Ceramic cartridge;
Microphone; Auxiliary; Tape Preamp; Tuner (with separate Level
Set control). Power amplifier response, + 15 db, 15-100,000 cps at
full 30 watt level; distortion—harmonic, 0.55% at 30 watts—IM,
0.74% at 20 watts. Separate Bass and Treble controls; rumble filter
switch; variable damping. Output, 8 and 16 ohms. With smart
French-gray cabinet, 4 x 15 x 15”. Ready for easy, money-saving
assembly. Shpg. wt., 32 lbs.

Model Y-762. 30-Watt Hi-Fi Amplifier Kit. Net only. . ..$76.95

Maodel Y-337

58050

Only $8.95 down

=9

Cmm——

knight-kit Deluxe 3-Way Speaker System Kit |

* Pre-Finished "Quik-Craft’’ Corner Enclosure |
* Klipsch Designed and Licensed

» Famous Knight 12° 3-Way Speaker

= Easy to Assemble—Top Hi-Fi Quality

= Choice of Enclosure Finishes

Deluxe quality high fidelity speaker system at a

knight-kit High Fidelity FM Tuner Kit
Model Y-751

138%

Oniy $3.89 down

+ Authentic High Fidelity FM Response

« Flywheel Tuning + Automatic Frequency Control
» Printed Circuit * Pre-Adjusted Coils and iF’'s
* 4 Microvolt Sensitivity Guaranteed

Here is top value in creative engineering, impressive hi-fi performance
and distinctive design—a tuner you'll be proud to build and own.
Covers the full FM band, 88 to 108 mec. Features Automatic Fre-
quency Control (with disabling feature) to “lock-in” stations and
prevent drift; Inertia Flywheel Tuning for velvet-smooth, accurate
station selection; pre-adjusted RF coils; pre-aligned IF’s; cascode
broad-band RF amplifier; drift-compensated oscillator; neon bulb
pointer. All critical wiring is already done for you in the form of a
printed circuit board—assembly is simple. Sensitivity is 4 microvolts
for 20 db of quieting across entire band; output, 2 volts at 1000
microvolts input; IF bandwidth, 200 ke; response, 20-20,000 cps. with
only 0.6% distortion. Output jacks for amplifier and tape recorder;
cathode follower output. Ideal for use with the KxNIGHT-KIT ampli-
fiers, or any amplifier with phono-tuner switch. Features custom-
styled case in French-gray, with tapered chrome-finished feet, 4 x 13
x 8". Includes all parts, tubes and step-by-step instructions for easy
assembly. Shpg. wt., 12 lbs.

Model Y-751. Hi-Fi FM Tuner Kit. Net only. . .. . ....$38.95

SRUED money-saving low price. Easy to assemble—all : p
P o HAAL g . knight-kit - -

Speaker 4 you need is a screwdriver. System includes | T Ly VY‘.:" H'. it
KNIGHT ‘‘Quik-Craft” corner-type folded-horn Y-753 Amplifier Kit

enclosure kit, and the famous-value xNIGHT ~ ;
3-Way 12-inch speaker. Just assemble the en- | $2350 kﬁﬁ f,‘:ls,t;]?flil:?_er})::
closure—no finishing required—all surfaces are

finished in hand-rubbed Korina blonde, mahogany | $2.35 down 20,000 eps. Input for
or walnut. The speaker is the new 3-way type: |
12” woofer cone for bass (full 134 pound woofer
magnet), conical radiator for mid-frequencies,
built-in compression-type tweeter (with wired |
level control and calibrated dial) for highest frequencies. Unex-
celled enclosure efficiency and superb speaker performance combine
to cover the whole spectrum of audible sound for true hi-fi response
from 35 to 15,000 eps, + 3 db. Kit includes 12" 3-Way speaker,
prefinished enclosure panels, grille cloth, hardware and instructions.
Specify Korina blonde, mahogany or walnut when ordering. Shpg. wt.,

sponse, + 1 db, 30-

crystal phono or
tuner; chrome-plated chassis is
punched for preamp kit below,
to permit use of magnetic
phono. Only 0.5 volt drives am-
plifier to full output. Separate
bass and treble controls. Only
1% harmonic distortion.
Matches 8-ohm speaker. 7 x 13
x 6”. With all parts, tubes and
instructions. Shpg. wt., 13 lbs.

44 lbs Model YP-753. Nqit only..$23.50
y . | Y-235. Pre it ... . 3.10
Model Y-937. 3-Way Speaker System Kit. Net only. ... ... $89.50 Y-757. ﬁe:;?r(’;ovler. i g 3.95
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THE VERY FINEST MUSICAL QUALITY—SO EASY TO BUILD

knight-kits

MONEY-SAVING HI-FI EVERYONE CAN AFFORD

So Easy To Build
Anyone can build
KNIGHT-KIT Hi-Fi.
No experience re-
quired to get top
resultsi

knight-kit High Fidelity Preamplifier Kit
Model Y-754

39%

Only $3.99 down

« Excluslve Printed Clrcuit Switches and Boards

« Equalization t+}; db of Recommended Accuracy

« 8 Inputs Including Tape Head » Self-Powered
* DC on All Tube Filaments « Custom-Styled

Sensational Hi-Fi design at amazing low cost. Provides precise record
equalization guaranteed within !4 db of recommended accuracy'—
more accurate than all but the most expensive factory-built preamps.
Includes exclusive new KN1GHT-KIT printed circuit switches for easy,
error-free assembly; 2 printed circuit boards eliminate all other wir-
ing, except for power supply and control leads—so easy to build.
Has built-in power supply; includes premium 12AY7 and ECC82
tubes. Frequency response, + 0.5 db, 10-50,000 cps. Has 8 inputs:
Tape Head; G.E. Phono; Pickering Phono; Ceramic; Microphone;
Auxiliary; Tape Preamp; Tuner. Level adjustment for tuner input.
Includes separate Bass and Treble controls; separate Level and
Loudness controls; Rumble Filter switch; DC on all tube filaments;
cathode follower output; 2 extra AC outlets. You get every advanced
hi-fi feature in this easy-to-build preamplifier at the lowest possible
cost. Includes beautiful custom-styled French-gray case, with
tapered chrome-finished legs, 4 x 13 x 8”. With all parts, tubes, step-
by-step instructions; ready for easy assembly. Shpg. wt., 1215 lbs.

!
l
|

knight-kit 25-Watt Hi-Fi Basic Amplifier Kit
Model Y-755

4450

Only $4.45 down

» Hi-Fi Response, + 0.5 db, 10 to 120,000 cps

« Only 0.15% Distortion at 30 Watts Output

« Printed Circuit Wiring Board + Chrome-Plated Chassis
* Williamson-Type Circuit with Over 25 Watts Output

Here's superb Hi-Fi performance at less than half the cost of a com-
parable commercially-assembled unit. Williamson-type linear-deluxe
circuit delivers over 25 watts of virtually undistorted reproductian.
[deal for use with the KN1GHT-KIT preamp at left. Includes printed
circuit board for simplified, error-free assembly. Remarkable hi-fi
response, + 0.5 db, 10-120,000 eps at 20 watts. Harmonie distortian,
0.15% at 30 watts; IM, 0.49%, at 20 watts. Hum level, 85 db below
25 watts output. Output impedances, 4, 8 and 16 ohms; output
tubes, 2-5881. Includes balance control for precise matching of the
output tubes; variable damping control for maximum performance
with any speaker system—prevents low-frequency distortion from
overdamping or underdamping. Very attractive black and chrome
styling, 614 x 14 x 9”. An outstanding engineering achievement in a
basie hi-fi amplifier, delivering performance equal to the finest com-
mercially assembled units. Includes all parts and tubes; with step-
by-step instructions, ready for easy assembly. Shpg wt., 25 lbs.

Model Y-755. 25-Watt Amplifier Kit. Net only . . ......%44.50

Model Y-754. Hi-Fi Preamp Kit. Net only

knight-kit 20-Watt Hi-Fi
Y750 Amplifier Kit

$ 75 True hi-fi for less!
35 Complete with full
set of controls and
$3.57 dawn built-in preamplifier.
Response, + 1 db,
20-20,000 ¢ps; distortion 1% at
20 watts. Inputs for magnetic
phono, microphone, crystal
phono or recorder, and tuner.
Compenasation positions for 78
and LF records. Separate bass
and treble controls. Output im-
pedances, 4, 8, 16 and 500 ohms.
Chrome-plated chassis. 7 x 13 x
834”. Ready for easy assembly.
Shpg. wt., 20 lbs.
Model Y-750. Net only..$35.75
Y-758. Metal Cover .....$4.15

.......... $39.95 |

knight-kit 2-Way Hi-Fi Speaker System Kit
Model Y-789

995

Only $4.99 down

« Easy to Assemble—Pre-Finished Enclosure
« High Fidelity Response, 45 to 14,000 cps

« 12" Woofer and Horn-Type Tweeter

* A Wonderful Money-Saving Speaker Value

BIG SAVINGS—assemble your own quality kNIGHT-
KIT 2-way speaker system—it’s quick and easy! The
cabinet is pre-finished in full-grained, high luster blonde
or mahogany—you just assemble 7 pieces, mount the
speaker components and enjoy rich, thrilling hi-fi sound
at incomparably low cost. Special Jensen-engineered
baffle features ‘“‘ducted port’’ construction to bring out
the full beauty of bass notes, perfectly matching the
Jensen woofer and compression tweeter; genuine L-pad
control is rear-mounted to permit adjustment of tweeter
for best tonal balance. Impedance, 16 ohms. The as-
sembled unit delivers a frequency response of 45 to
14,000 cps. Enclosure measures 26 x 19 x 14". Beauti-
fully styled to blend in any room. Kit includes Jensen
12" woofer, Jensen compression-type tweeter, pre-
finished wood parts (with grille cloth installed), acoustic
material, glue, hardware and step-by-step instructions.
Absolutely no furniture finishing required. Specify blonde
or mahogany finish when ordering. Shpg. wt., 33 lbs.
Model Y-789. 2-Way Speaker System Kit.
Net only .. S e -

- $49.95

Tweeter
with Controls

G

Y-759. Metal Cover for ahove; black finish. 5 lbs. Net ... $4.25

W ‘ |
 knight-Kit HI-Fi IS AVAILABLE ON EASY TERMS TO

FIT YOUR BUDGET
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Tuciuatig  ALLED knight-kits FOR EXPEmMENTERS

knight-kit 2-Transistor Pocket
Radio Receiver Kit

Model Y-262 -+ Loud, Clear Local Reception
« Newest Printed Circuit Board

$l465 « Built-In Loop Antenna

knight-kit 10-Circuit
Transistor Lab Kit

Model Y-299 Sensational experimenters’
transistor kit—an electronic
$ 75 marvel! Perfect for experi-
menter, student or hobbyist.
Assemble basic parts once,

knight-kit ""Trans-Midge"’
Transistor Receiver Kit
Model Y-767 Tiny, cigarette-pack-size one-
This novel miniature receiver

$ 2 4 5 transistor radio kit—fascinat-
will provide endless listening

ing to build—so low-priced.
¢ Complete Kit—Nothing Eise To Buy

It’s fun to build this pocket-size two-transistor radio
—and you'll enjoy its crystal-clear local broadcast-
band reception wherever you go! Fits in your pocket,
or with its button-down flap, can be worn from your
belt. Completely self-contained with built-in ferrite
loopstick antenna—no external antenna needed. Ex-
tremely efficient reflex type 2-transistor circuit actu-
ally does the work of 3 transistors! Printed circuit
board reduces building time to about one hour. Has
air-dielectric variable capacitor for easy, accurate
station tuning. Operates for months and months on
long-life alkaline battery supplied. Sensitive minia-
ture earpiece provides crystal-clear tone. Handsome
tan carrying case, plastic-impregnated, is styled to
resemble leather; only 4x33{x134”. Kit includes all

pleasure the moment assembly is completed.
Covers the local AM broadcast band with
exceptional sensitivity and selectivity. Spe-
cial features include: Efficient, slug-tuned
coil for excellent station separation ; external
knob for easy station tuning; low-drain
transistor operating for months from single
penlight cell supplied; hinged-back, red
plastic case. Kit includes all parts, transis-
tor, battery, compact case and easy-to-fol-
low instructions for quick assembly. (Ex-
ternal antenna and headphones required.)
Shpg. wt., 8 oz.

Model Y-767. Net only .. ... .. .. $2.45
J-149. 4000 Ohm Headphones. 1 1b.. . $2.15

then complete project after project (10 in
all), by simply plugging leads into proper
jacks on printed circuit board—no wiring
changes needed. You learn how transis-
tors operate by ‘plugging in"’ to make any
one of the following circuits; AM radio for
strong headphone reception; 2-stage audio
amplifier; wireless broadeaster; code prac-
tice oscillator; electronic timer; electronic
switch; electronic flasher; photoelectronic
relay; voice-operated relay; capacity-oper-
ated relay. Includes all parts, 2 transistors,
battery, headphones, circuit leads. relay,
photocell, special guide cards for each proj-
ect, explanation of each eircuit. 3 lbs.

wt., 134 lbs,
Model Y-262. Net only . . . .

""10-Iin-One” Electronic Lab Kit

3 65 Famous experimenters’ kit.
Builds any of 10 fascinating
projects, including broad-

cast receiver, wireless phono osciilator.
code practice oscillator, signal tracer,
reiays, ete. Shpg. wt., 5 lbs.

Model Y-265. Net only. . ..$12.65

parts, transistors, earpiece, battery and case. Shpg.

..$14.65

Model Y-766

32095

*6-in-One” Electronic Lab Kit

$ 45 A favorite with beginners.
After basie wiring is ecom-

pleted, you make circuit

changes without soldering. Builds any
of six favorite projects, ineluding radio,
wireless broadcaster, ete. Shpg. wt., 3 1bs.
Model Y-770. Net only ...$8.45

C-100. Antenna Kit. 134 lbs.. . . $1.03

knight-kit 5-Transistor Superhet
Personal Portable Radio Kit

« Styled to Equal the Finest

= Push-Pull Audio Drives 3" Speaker
¢ Printed Circuit for Easy Building

= 200 Hour Battery Playing Life

Beautiful, easy-to-build transistorized personal portable
with every ultra-modern design feature: 5 Texas Instrument
Co. transistors; latest printed circuit chassis for easy, error-
free assembly; bigger-than-average 314” speaker; class B
push-pull audio output; built-in high-gain ferrite loopstick
antenna; plus phone jack output for private listening. Pro-
vides sensitive reception of the AM broadcast band with ex-
ceptional tone quality. Ultra-smart high-impact ivory plastic
case has handsome gold trim with ebony accents; includes
pull-out handle; only 734x334x13{”. With all parts, transis-
tors, 9 volt transistor radio battery, carrying case and in-
structions anyone can easily follow. Shpg. wt., 2 lbs.

Model Y-766. Net only . .

.$29.95

Crystal Set Hobby Kit

$7)]5 Entertaining, educational.

Delivers eclear headphone

reception of loeal broadcast

stations. With all parts, ready for easy

assembly. (Antenna and headphones
required.) Shpg. wt., 1 1b.

Mode! Y-261. Net only . . $2.15

Model Y-299. Net only

. $15.75

1-Transistor Radio Kit

$795 Offers excellent AM local

broadcast headphone re-

ception. Printed circuit

board for easy assembly. Operates from

single penlight cell for months. Com-

plete with all parts, transistor and pen-

light cell. (Antenna and headphones re-
quired.) Shpg. wt., 1 Ib.

Model Y-765. Net only . .. . .$3.95

Wireless Broadcaster Kit

$O50 Play musicor makean-

nouncements through your

radio set—no connection to

set required! Loads of fun—easy to

build. Works up to 50 feet from set.
Shpg. wt., 3 lbs.

Model Y-705. Net only $9.50
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FUN TO BUILD ... INSTRUCTIVE ... LATEST CIRCUITS FOR TOP PERFORMANCE

WIDEST CHOICE OF QUALITY HOBBYIST KITS

ivterrupgion of light
team triggers relay,
which in turn sounds
chima or bell,
tarns or lights, etc,

knight-kit Photoelectronic
Relay Kit

Mofiel Y-702 Advanced-design, ultra-sensi-
tive photoelectronic relay—
$ 50 build it yourself and save!
Dozens of uses: for automatic
control of lights, door an-
nounicer, burglar alarm, counting devices.
etc. Proviles dependable operation up to
250 feet with white light, up to 125 feet
with “uns=en” light (red filter) from Light
Source Kit listed below. Selectable opera-
tior, with *'trip”’ for burglar alarm to pro-
vide continuous ringing of alarm; and
“‘aut0’” if relay is to operate each time
beam is ktroken (for chimes. counting de-
viees, turning on lights at darkness). Has
SPET relay operated from thyratron; 6.3 v.
terninals adrovide power for accessories. For
105-120 v. 50-60 cy. AC use. 6 lbs.
Model Y-702, Relay Kit. Net only..$13,50

Model Y-703. Light Source Kit. With bulb
and red filser. Shpg. wt., 314 Ibs. Net. $6.75

"Ranger II'" Superhet

Receiver Kit

$ 25 Popular Broadcast band re-
1 7 ceiver built and enjoyved by
thousunds. Features built-
in entenna automatic volume control,
balk-bearing tuning eondenser, PM dv-
namic speaker. Handsome plastic cabi-
net Easy t>assembie. AC or DC opera-
tior. Shpg. wt., 8 Ibs.

Model Y-735.Net only. $17.25

LY

Phono Amplifier Kit
$ 45 Build it vourself—and save!
9 Ideal for use in a portable
phonograph—just add rec-
ord player and 3-4 ohm speaker. 114
watts output. Inverse feedback circuit.
E2sy to assemble. Shpg. wt., 3 lbs.

Model Y-790. Net only. . $9.45

$2 850

50 watt/second output. Synchronizes
with any camera with X or O shutter.
(Less battery.) Shpg. wt., 4 lbs.
Model Y-244. Net only

knight-kit''Ocean Hopper”
All-Wave Radio Kit

Model Y-740 This top-performing regener-

ative receiver puts a world of
$l 1 95 listening pleasure at your fin-

ger-tips. Tuning range (using
coils listed below) is virtually world-wide:
covers 155 ke to 35 me. ineluding every
type of radio transmission: AM broadcast,
marine. aireraft, distress channels, direc-
tion-finding, Amateur, frequency standard,
foreign broadcast, and police. With band-
spread tuning. For use with hendphones or
3-4 ohm PM speaker. Kit is supplied with
standard broadecast band coil and all tubes
and parts. (Less extra coils, headphones,
speaker and cabinet.) Shpg. wt., 5 lbs.
Model Y-740. Net only .$11.95
Y-746. Cabinet for above. 114 lbs. Net $2.90
Extra coils available: Long Wave Coil
(155-470 ke). Net 79¢. Short Wave (1.65—
4.1 me; 2.9—7.3 me: 7—17.5 me and 15.5—
35 me), Each 65¢.

knight-kit2-Way Intercom System Kit
Model Y-295 ° Low Cost—Easy to Assemble

« High Gain—Clear Tone
$1475 « Handsome Metal Cabinets

« Includes 50-Foot Cable
Easy to build at lowest cost—ideal for home, office, shop
or school. Consists of Master unit and Remote unit. Re-
mote unit may be left “‘open’ for answering calls from
a distance, for ‘‘bahy sitting”’, etc. Remote also may be
set for ‘‘private’ operation—cannot be “listened-in’’ on,
but it can be called and can originate calls. Master unit
includes high-gain 2-stage amplifier, combination volume
control and on-off switch, plus pilot light. Each unit has
4” PM dynamic speaker. System responds to even a whis-
per. Handsome Antique white cabinets. each 434x634x434”.
With all parts, tubes and 50-ft. eable (up to 200-ft. may
be added). For 110-120 v., AC or D('. & bs.
Model Y-295. Master and onc Remote. Net only . $14.75
Y-296. Extra Remote Station Kit. 3 lbs. . . $3.75

Electronic Photoflash Kit

ideal for color or black and
white photography.
1/700th-of-a-second flash;

3395

$28.50

Code Practice Oscillator Kit

Ideal for beginners learning
the code. Transistorized cir-
cuit. Operates for months
from single penlight cell supplied. Clear,
crisp 500 cyele tone. Jaeks for head-
phones; screw terminals for key. I Ib.

Model Y-239. Net only

knight-kit ""Space-Spanner”

Bandswitching World-Wide Radio Kit

Model Y-243
= Convenlent Bandspread Tuming

$ .l 595 = Built-In Loudspeaker

Imagine the thrill of hearing overseas broad=asts on a
precision receiver you've built yourself—and then. at
the flip of a switch, being able to tune to yow favorite
local broadcast station! Bandswitch selects exciting
short wave, including foreign broadcasts, amateur
calls, aircraft, police and marine radio on the 6.5 to
17 me range, as well as standard 540-1700 <c broad-
casts. Features highly sensitive regenerative circuit.
Includes built-in 4” PM speaker and beam-power
tube for strong volume and elear tone. H2adphone
connectors are available for private listening; switch
cuts out speaker. Controls: Bandspread, Main Tun-
ing, Antenna Trimmer, Bandswitch, Regeneration,
Volume. 7x10x6”. Easy to build from step-by-step
instruetion manual. For 110-120 v., 50-60 e¢y. AC or
DC. (Less eabinet.) Shpg. wt., 5 lba.

Model Y-243. Net only T $15.95

Y-247. Cabinet for above. Shpg. wt. 2 1bs. Het. $2.90

« Broadcast or Short Wave Reception
Sensitive Regenerative Circuit

@ gntont """ il_‘;@“j

Phono Oscillator Kit
‘‘Broadecasts’’ recorded
$[<85 musie through any standard
radio set up to 50 feet away.
No direct connection to set
required. Easy to build—fun to use.
Shpg. wt., 2 lbs.
Mode!l Y-760. Net only.

$3.95 $5.85
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Butin By fon— ALLIED knight-kit

knight-kitLow-Cost Tube Tester Kit
Mode! Y-143

$9Q75

Model Y-143. Net only

Y-142. Portable Case model. 15 ibs. Net
Y-141. Picture Tube Adapter. 1 Ib. Net . . .

Transistor Checker Kit

$850 Checks gain ratio of all types
of transistors; checks germa-
nium and silicon diodes;
checks for continuity and shorts. A valu-
able instrument at very low cost. Easy
to assemble. Shpg. wt., 234 Ibs.

Model Y-149. Net only . ..$8.50

ALLIED RADIO

« With 16 Filament Voltages

« 600 Latest Tube Types Listed
« Easy-to-Read 4!4° Meter

* Tests Series-String TV Tubes

Expertly designed for complete, up-to-date coverage
of tube types. Tests series-string TV tubes; tests 4,
5, 6 and 7 pin large, regular and miniature types,
octals, loctals, 9-pin miniatures and pilot lamps. Tests
for open, short, leakage, heater continuity and per-
formance (by amount of cathode emission). Big 414"
square meter has clear “GOOD-?-REPLACE"’ scale.
With line-voltage indicator and line-adjust control.
Choice of 16 filament voltages from 0.63 to 117 volts
to check virtually all receiving tubes; blank socket for
future type tubes. Universal-type selector switches
permit selection of any combination of pin connec-
tions. Single-unit, pre-assembled 10-lever f{unction
switch simplifies and speeds assembly. Up-to-date
illuminated roll chart lists over 600 tube types. Counter
model case, 5 x 14 x 10”. Easy to build. 14 ibs.

knight-kit RF Signal Generator Kit
Model Y-145 Build this wide-range, ex-

$ 75 tremely stable RF signal gen-
1 9 erator-—save two-thirds the
cost of a comparable wired
instrument! Large, semi-circular dial is
clearly calibrated; range is covered in 5
separate bands for close accuracy in setting
individual frequencies. Ideal for aligning
RF and IF stages in radio and TV sets and
for troubleshooting audio equipment. De-
livers output on fundamentals from 160 kc
all the way out to 112 inc; useful harmoniecs
to 224 mc. Has built-in 400-cycle sine-wave
audio oscillator for modulating RF; audio
is also available externally. Features high-
stability Colpitts circuit. Convenient jack
for external modulation. Maximum audio
output 10 voits; RF output over 0.1 volt on
all ranges. Step and continuous-type atten-
uator controls. Supplied with precision-
wound coils that require no adjustment.
7 x 10 x 5”. Shpg. wt., 11 lbs.
$34.75 Model Y-145. Net only . .
..$ 425

...$19.75

knight-kit Vacuum Tube Voltmeter Kit
Model Y-125 * 200 1@ Movement, 44 Meter

$ 95 s includes AC, Peak-to-Peak
24 « Balanced-Bridge, Push-Pull Circuit
* 1% Film-Type Resistors

Top buy in an extremely stable, highly accurate VI'VM. Easy to
assemble—entire chassis is printed eircuit hoard. Perfect for radio-TV
service work, lab and Amateur use. Features low-leakage type
switches; 1% film-type precision resistors; balanced-bridge, push-pull
circuit (switch to any range without readjusting zero set); zero center
seale and direct-reading db scale; polarity reversing switch. Ranges:
Input Resistance, 11 megs; DC and AC rms, 0-1.5-5-15-50-150-500-
1500; AC Peak-to-Peak, 0-4-14-40-140-1400-4000; Response, 30 cycles
to 3 me; Ohms, 0-1000-10K-100K and 0-1-10-100-1000 megs; db,

—10 to +5. Includes all parts, tubes, battery, test leads and portable
case, 734 x 5} x 4-4”. Easy to assemble. Shpg. wt., 6 lbs.

Model Y-125. Netonly.... .. ... .. ... .. ... .. ......... ...%$24.95
Y-126. Hi Voltage Probe; extends DC to 50,000 v.. ... ... ... $ 4.75
Y-127. Hi-Frequency Prohe; extends AC to 250 me.. . . . . $ 3.45

QUALITY

TEST INSTRUMENTS

knight-kit 1000 Ohms/Volt VOM Kit

Model Y-128  Exceptional accuracy and ver-
$ 95 satility at amazing low cost.
1 6 Ideal for service shop, lab or
Amateur use. Large 434”, 400
microamp meter with separate scales for AC
and DC voltage and current, decibels and
resistance. Uses 1%, precision resistors; has
3-position function switch and 12-position
range switch. 38 ranges include: AC, DC and
output volts, 0-1-5-10-50-500-5000 (1000
ohms/volt sensitivity); Resistance, 0-1000-
100,000 ohms and 0-1 meg (center scale
readings of 60, 150 and 1500 ohms); Cur-
rent, AC or DC, 0-1-10-100 ma and 0-1
amp; Decibels, —20 to 469 in 6 ranges.
Precision resistors are used as shunts and
multipliers to assure exceptional aceuraey
of measurements. With all parts, battery.
test leads and black bakelite case with con-
venient carrying handle, 634 x 514 x 334”.
A great value in an easy-to-build quality
instrument. Shpg. wt., 214 Ihs.

Model Y-128. Net only ..$16.95

6V -12V Battery Eliminator Kit
$3 295 High current rating; contin-

uously variable filtered out-
put; delivers 15 amps at 6
volts, 10 amps at 12 volts. May be used
as battery charger. Two meters provide
simuitaneous current and voltage read-
ings. Shpg. wt., 18 lbs.
Model Y-129. Net. only.. ..  .$32.95

Flyback Checker Kit
$ 50 Checks condition of all
19

tvpes of horizontal output
transformers and deflection
yokes, as well as TV linearity and width
coils. 414” meter; widest range in its
field. Shpg. wt., 6 |bs.
Model Y-118. Net only... .. ..$19.50

Sweep Generator Kit

$4375 Extreme linearity on a par

with costly lab instruments;
fundamentals to 250 mc;
output flat within 1 db; electromic
blanking. Easy, money-saving assem-
bly. Shpg. wt., 16 lbs.
Model Y-123. Net only... ... $43.75

Capacitor Checker Kit

$ 50 Tests capacitors whilein the

1 2 circuit! Has widest range—

20 mmf to 2000 mfd. Ex-

clusive eircuit for cancelling lead capa-

city. “Magic Eye’’ indicator. Save 60%
over factory-wired units. 5 |bs.

Model Y-119. Net only. .. .. .$12.50

k'
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ADVANCED-DESIGN INSTRUMENTS FOR SERVICE, INDUSTRIAL AND RESEARCH USE

IN EASIEST-TO-BUILD, MONEY-SAVING KIT FORM

knight-kit 20,000 Ohms /Volt VOM Kit
Model ¥-140 Outstanding quality and per-

$ 50 formance at money-saving
29 low price. Features 1% pre-
cision multipliers; 414” meter
accurate within 2% of full scale deflection;
50 microamp sensitivity for 20,000 ohms/
volt input resistance on DC; front panel
‘*Zero adjust’’; single switch to select func-
tion and range. 32 ranges: AC, DC and out-
put volts, 0-2.5-10-50-250-1000-5000; Re-
sistance, 0-2000-200,000 ohms and 0-20
meg.; DC ma, 0-0.1-10-100; DC amps,
0-1-10; Decibels, — 30 to 4 63 in ¢ix ranges.
Moisture-resistant film-type resistors for
extreme accuracy. Carefully engineered eir-
cuit design achieves high sensitivity and
extrernely versatile application. Kit includes
all parts, hattery, test leads and black
bakelite case with highly legible white
markings; size 634 x 53 x 334”. Easy to as-
semble. Shpg. wt., 5 lbs.
Model Y-140. Net only . . .. .. ... .$29.50

s
¥ v
Knlgnt = T

Voltage Calibrator Kit
$ 75 Permits use of any scope as
12

precision peak-to-peak AC

voltmeter. Puts a true
square-wave voltage on scope screen.
Selects any voitage between .01 and
100 volts; feeds external signal direct
to scape for instant comparison. Shpg.
wt., 5 lbs.
Model Y-136. Net only... ... .$12.75

Resistance Substitution Box

Easily determines resistor values required in a circuit.
Makes available 36 standard 1-watt resistance values in
2 ranges between 15 ohms and 10 megohms, with 109,
accuracy. Slide switch selects range; 18-position switch
for value selection. 8hpg. wt., 2 lbs.

knight-kit 5” Wide-Band Oscilloscape Kit
Model Y-144 * 5 mc Width for Color TV

$ 00 « Horizontal Sweep to 600 kc
69 * 25 mv/inch Sensitivity

« Z-Axis Input
Only $6.90 down « Printed Circuit Construction
Equals or betters the performance of comniercially
wired scopes costing far more. Two printed circuit
boards and laced wiring harness assure wiring aceu-
racy and cut assembly time. Ideal for lab use, eolor
TV servicing and high frequency applications. Wide
sweep range—I5 to 600,000 cps. Vertical response,
+ 3 db, 5 ¢ps to 5 me; only 1 db down at 3.58 mc color
burst. High vertical sensitivity of .025 rms v/inch.
Input capacity, 20 mmf. Qutstanding features: cath-
ode follower inputs; 2nd anode provides 1400 volts
high-intensity trace; push-pull amplifiers; positive and
negative locking; frequency-compensated attenuator;
Z-axis input; one volt P-P calibrating voltage; astig-
matism control; retrace blanking circuit; DC position-
fng control. Includes CRT. 1414 x 915 x 16”. 40 lbs.
Model Y-144. Netonlv . .. ... ... ... . . . .. .%69.00
Y-148. Demodulator Probe. Net .. ..$ 3.45
Y-147. Low Capacity Probe. 12 mmi{. Net... . $ 3.45

knight-kit High-Gain Signal Tracer Kit
Model Y-135 A remarkable value in an

$2650 eas.y-to-buil.d instrument

which permits visual and

aural signal tracingof RF, IF,
video and audio circuits. Has highest gain
in its price class. Traees signal from antenna
to speaker. Repraduces signal at plate or
grid connection of any stage. Identifies and
isolates ‘‘dead’ stages. Features: usable
gain of 91.000; “'magic eye’ with calibrated
attenuators for signal presence indication
and stage-by-stage gain measurements;
built-in 4”7 PM speaker; combination 2-
position probe, one for RF (6 mmf. input),
the other for audio. Provides noise test;
built-in watt-meter calibrated from 25 to
1000 watts; provision for external scope or
VTVM. Binding posts provide output trans-
former and speaker substitution test, plus
external 280 volts B4. With all parts,
tubes and probe. 7x10x5*. 12 lbs.
Model Y-135. Netonly... .. .. .. $26.50

knight-kit 5” General-Purpose Scope Kit
Model Y-146 « Phantastron Linear Sweep

$ 00 » 25 mv/inch Sensitivity

4 ¢ Printed Circuit Board

Only $4.20 down « Retrace Blanking Circuit

Feature for feature the world’s best oscilloscope kit value. A stand-
out in its class with all these fine features: Printed Circuit wiring
board and laced harness for quick, error-free assembly. Phantastron
Sweep Circunl for high linearity of sweep from 15 to 150,000 eps.
Iy TR 3 times that of similarly priced
scope kits. Calibration Voltage—1 volt peak-to-peak square wave,
fully regulated. Vertical Amplifier—frequency respense + 3 db,
3 eps to 1.5 me (+ 6 db to 2.5 me). Includes: Directly coupled
positioning controls; retrace blanking circuit; frequency-compen-
sated vertical input attenuator; positive and negative internal
sync; high 2nd-anode voltage for high-intensity trace; input capac-
ity, 45 mmf. Kit includes CRT. 934 x 1334 x 1734". 26 1bs.
Model Y-146. Net only... . .. AL TG00 T Ll o ... .%42.00

Model Y-139. Net only .. $ 5.95
C . e Avudio Generator Kit R/C Tester Kit

upucnunce ubstitution Box $ 50 Excellent design; range, 20 $ 50 Measures capacitance and
Makes it easy to find capacitor values needed in a eircuit. 3 1 cps to 1 me; less than .25% 9 resistance. Balanced-bridge
Provides 18 standard values from .0001 mfd to .22 mfd. distortion; 600 ohm output. circuit; indicates power fac-
+ 20%. All values are 600 volt, except .15 and .22, Ideal! for hi-fi testing; offers the flat re- tor; tests capacitors at rated voltage.
which are 400 volt. 18-position selector switeh. Shpg. sponse of a lab standard. Shpg. wt., Large, easy-to-read dial and ‘‘magic
wt., 2 ibs. 16 Ibs. eye.” Shpg. wt., 10 Ibs,

Model Y-138. Net only

$ 5.95 Model Y-137. Netonly... . . $31.50 Model Y-124. Net only.. .. $19.50

EASY TERMS AVAILABLE
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* Tunes 540 ke to 31 mc

o Built-in Q-Multiplier

« Constant Running HF Osciliator

« Worthy of the Advanced Ham Operator
* Printed Circuit Bandswitch

« Printed Circuit Board « 1.5 4v Sensitivity

Modei Y-726

10450

Only $10.45 down

A sensational communications receiver value with all the
selectivity, sensitivity and features of high-priced com-
mercial units. Uses printed eircuitry throughout, includ-
ing the exclusive new KNIGHT-KIT printed circuit band-
switch, for remarkably easy assembly. Covers 540 ke to
31 me in 4 ranges; calibrated, electrical bandspread on
80-10 meter Ham bands; slug-tuned Hi-Q coils; contin-
uous, VR tube-regulated B+ applied to HF osciilator
lets you switch from standby to receive with no drift;
built-in Q-multiplier peaks desired signal or nulls inter-
ference; delayed AVC; provision for crystal calibrator
(below). Sensitivity, 1.5 microvolts for 10 db signal-to-
noise ratio. Selectivity: variable from 300 cps to 4.5 ke
at 6 db down. Exalted BFO injection. Controls: Main
tuning, bandspread, band selector, Q-multiplier selec-
tivity, Q-multiplier tune, null-off-peak, BFO pitch, RF
gain, AF gain, BFO-MVC-AVC-ANL, off -sthy-rec-cal,
antenna trimmer, and phone jack. Cold-rolled Y4" steel
chassis. Handsome metal cabinet, 10 x 10 x 165", (Less
phones, 8-ohm loudspeaker and S-meter.) 23 lbs. |
Model Y-726. Amateur Receiver Kit. Net. . ... $104.50

Y-727. S-Meter Kit for above. 11b. Net....... .. $9.50

-

knight-kit 100 Kc Crystal Calibrator Kit

Model Y-256 Crystal frequency standard at very low
cost. Gives marker every 100 ke up to
32mec. A “must” for marking band edges.
Mounting flanges for installation in or
back of receiver cabinet. Size only 134x
1145x3”. Requires 6.3 v. at 0.15 amp and 150-300 v.
DC at 3-6 ma. Trimmer for zero-beating with WWV;
On-Off switch. Complete with tube, crystal, all parts
and easy-to-follow instructions. Shpg. wt., 1 lb.
Model Y-256. 100 Kc Crystal Calibrator Kit.

Net only. ..

ORDER BLANK

Ship me the following KNIGHT-KITS:

knight=Kits ror THE RADIO AMATEUR

knight-kit 50-Watt CW Transmitter Kit

Model Y-255

$3895

Only $3.89 down

« ideal for the Novice
* Pi Antenna Coupler

» Bandswitching—
80 to 10 Meters

There’s exceptional value in this very
popular bandswitching transmitter kit.
Compact and versatile, it's the perfect
low-power rig for the beginning novice
as well as the seasoned veteran. Has
bandswitching coverage of 80, 40, 20,
15 and 10 meters. Rated at 50 watts—actually operates at up to 60 watts
on 80 and 40 meters. Oscillator is efficient 6AG7; final is reliable 807.
Crisp, clean, cathode keying of oscillator and final. Built-in pi coupler
permits use with random length antennas. Has highly effective TVI sup-
pression. Other features not usually found in transmitter kits at this
low price meclude: Ceramic-insulated final tank capacitor; pre-assembled
switches; pre-wound parasitic chokes; ceramic coil forms; coax connector:
crystal and VFO socket on front panel; power take-off jack for accessory
equipment. Meter reads either plate or grid current of final. Takes crys-
tal or VFO without circuit changes. Cabinet interior and chassis are
copper-finished. Size, 814 x 1034 x 814”. With tubes and all parts for
easy assembly. (Less crystal and key.)} Shpg. wt., 19 Ibs.

Model Y-255. 50-Watt Transmitter Kit. Net only. . .

Model Y-725

$2850

Only $2.85 down

knight-kit Self-Powered VFO Kit

Complete with built-in power supply! Careful design and
voltage regulation assure high stability. Excellent oscillator
keying characteristics for fast break-in without elicks or
chirps. Full TVI suppression. Has plenty of bandspread;
separate calibrated scales for 80, 40, 20, 15, 11 and 10
meters; vernier drive mechanism. 2-chassis construction
keeps heat from frequency determining circuits. Output
cable plugs into crystal socket of transmitter. Qutput: 40v
on 80, 20v on 40. With Spot-Off-Transmit switch for spot
frequency tuning. Extra switch contacts for operating re-
lays and other equipment. Attractive metal cabinet, 834 x
6 x 6”. Ready for easy assembly. Shpg. wt., 8 lbs.

Model Y-725. VFO Kit. Netonly. .. .. .. . ... ... $28.50

Anign | 85 et
B e

Model Y-253

$585

ALLIED RADIO

ALLIED RADIO, Dept. PF, 100 N. Western Ave., Chicago 80, lil.

knight-kit Amateur RF °Z" Bridge Kit

Measures standing wave ratio (SWR) and impedance-of
antenna systems; ideal for adjusting antenna systems for
optimum results. Measures impedances from 20 to 400
ohmsup to 100 me; SWR to 150 me. Any VOM may be used
for null indicator. With coax input and output connectors.
Meters both input and bridge voltage. Calibrated dial gives
direct impedance reading; includes 1% precision resistor
for precise calibration adjustment. With all parts and
handy plasticized SWR chart (less meter). 214 x 3 x 414”.
Shpg. wt., 114 lbs.

Model ¥-253. ““Z’’ Bridge Kit. Net only. .. - $536

Quantity Description

Model No.

404-PAGE

ALLIED

CATALOG

& o

................................... Zone

ALL PRICES NET F. O. B. CHICAGO

{ ......enclosed. (For parcel post, include postage — express is shipped collect).
[JMy Down Payment in the amountof $.. ... ... .. is enclosed. Send Time Payment form.

See the 1958 ALLIED

404-Page Catalog tor

complete listings of
more than 50 KNIGHT-KITS, covering Hi-Fi,
Hobby, Test instrument and Amateur Kits. The
1958 ALLIED Catalog is your complete Buying
Guide to the world's largest stocks of every-
thing in Electronics.
0 Send FREE 404-Page 1958 ALLIED Catalog.
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Ci-b Cl-¢c

Cl-a

SUBASSEMBLY-2
Ct-d

SUBASSEMBLY~2 OUTPUT
CONNECTED TO MOUNTING
SCREW THROUGH LUG
(SEE TEXT)

AL AN EETTITTY

(Continued from page 84)
second detector. The audio section con-

tains four 2N107 transistors. One af
ampl, one driver and two utilized in a
transformer-coupled class-B push-pull
pewer stage. Power is obtained from a
9-volt mercury battery.

Construction details

The receiver consists of a main
chassis assembly, containing three sub-
assemblies plus the antenna and oscil-
lator coils, battery clip and loudspeaker,
The first of the three subassemblies is
a 1/32-inch-thick aluminum bracket
which supports tuning capacitor, phone

NOVEMBER, 1957

SUBASSEMBLY-I

RADID

T6
ve

TI

v7

T7

SuUBASS-
EMBLY-3

BATTY

(Above) The receiv-
er’s chassis before
the speaker is
mounted.

(Left) Chassis view
with speaker proper-
Iy mounted.

jack and volume control. Fig. 2-a

The second subassembly is mounted
on a bakelite chassis 3% x % x 1/32
inch and contains the converter, if
amplifier and second detector stages.
To mount transistor sockets and if
transformers locate each part in its
permanent. place on the blank bakelite
ehassis and with a sharp tool mark the
spot where the terminal of each part
touches the chassis. After removing the
sockets and transformers, 3/32-inch
holes are drilled. Each part is placed
in its proper location and its terminals
are pushed through the holes.

The if transformers are secured in

WwWwWw.americanradiohistorv.com

SPEAKER MOUNTING HOLES

place by bending the two metal mount-
ing tabs and applying a drop of solder
to each. The transistor sockets are held
down by flowing solder into the holes
from which the socket terminals pro-
trude. Keeping wiring as short as pos-
sible, all components are wired directly
to the sockets and transformer lugs
where possible, otherwise to miniature
evelets. (See photo at left.)

The third subassembly is mounted
on a 2% x 1 x 1/32-inch bakelite board.
This assembly is the audio amplifier
and contains four transistors, two
transformers and other small compo-
nents. The transformers arve held in
place by folding the mounting tabs,
which are extensions of the transformer
cover, under the chassis. Copper straps
wrapped around the transformer add
security and make good ground points
(see Fig. 2-b). I found it convenient to
slot the chassis so the tabs would fit
into them and prevent the transformers
from sliding around. As before, all
small parts are wired directly between
the major components or tied to eyelets.

On the main chassis a 3/16-inch
mounting hole is drilled a bit to the
right and rear of where the tuning
capacitor will be located. The oscillator
coil is inserted in this hole and cemented
in place.

The first and second subassemblies
are then set in place on the main
chassis. Subassembly 1 (bracket sup-
porting the tuning capacitor, phone
jack and volume control) is secured as
shown in the photo. Then assembly No.
2 is mounted on the left side of the main
chassis just behind the tuning capae-
itor and held in place by two No. 4-40
screws. Two 3/16-inch spacers are used
for support.

The output from the second detector
on subassembly 2 is connected to a
lug through which the rear mounting
screw passes and is picked up by
another lug on top of which the nut is
tightened on the under side of the main
chassis. A connecting wire is run from
this lug (left rear corner) to an eye-
let in the front right corner and then
up to the volume control. Next make all

93
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to
be
listened
to

introducing the

N 0 R E I-c 0®‘CONTINENTAL’

three-speed portable

TAPE RECORDER

Above is a technician’s-eye view of the new
Norelco ‘Continental.’ It is a reassuring
picture to tape recorder mechanics’ — many
are even calling the ‘Continental’ the most
advanced machine of its type. But most
of the readers of this magazine are not
tape recorder mechanics —they are seekers
of good sound. It is to these readers that
we say-— the specifications of the ‘Con-
tinental’ are great.,.but that's beside the
point! We won't tell you about them yet —
because we first want you to listen to the
sound! Go to your dealer and ask for a
demonstration. Thenjust listen. The Norelco
‘Continental’ will convince you with sound
—not with cycles and decibels. Don't say
we didn’t tell you in time for Christmas!

Engineered by Philips of the Nether-
lands, world pioneers in electronic
design

Precision-crafted by Dutch master
technicians

Styled by the Continent’s top designers

Three speeds (7Y2, 3% and 1% ips)...
twin tracks...pushbutton controlied

Special narrow-gap (0.0002 in.)
magnetic head for extended
frequency response

Built-in wide-range Norelco speaker

Lightweight...easily portable...rugged

Can also be played through external
hi-fi system

For the name
and address

of your nearest
Norelco dealer,
write to Dept. 64

NORTH AMERICAN
PHILIPS CO., INC.
High Fidelity

Products Division

230 DUFFY AVENUE,
HICKSVILLE, L. I, N. Y,

www.americanradiohistorv.com
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Fig. 2—a-Bracket to support tuning
capacitor, phone jack and volume con-
trol; b—securing the audio transformers.

other connections between the main
chassis and subassemblies 1 and 2.

Alignment procedure

At this point power is applied and
all alignment adjustments made. A
signal generator is connected between
the antenna terminal of the tuning
capacitor and ground. The generator
settings are modulation, 400 cycles—
30%; frequency, 455 kec; output, 15
#v. An ac vtvm is connected between
the center terminal of the volume con-
trol and ground. With the control on
full and the meter set to the .03-volt
range, T5 is tuned for a maximum
indication on the vtvm. T4 is then
tuned to resonance. This is repeated
with T3. Then repeat the whole pro-
cedure,

Upon completing the alignment of the
if stages, the signal generator and
radio dial are tuned to 1550 ke (connec-
tions between signal generator and
radio remain unchanged). The trimmer
of the oscillator section of the tuning
capacitor is adjusted for maximum
response. Next the generator and radio
dial are set to 600 ke. The slug in the
oscillator is now adjusted for maximum
response. This whole procedure is re-
peated. The final adjustment consists
of tuning the signal generator and
radio dial back to 1550 ke and adjust-
ing the trimmer of the tuning capac-
itor’s rf section for maximum response.
Correct operation of the receiver is
indicated by a reading of .012 volt on
the vtvm, when the radio and signal
generator are tuned to 1000 ke.

When alignment is completed, power
is removed and the loudspeaker pre-
pared for mounting. I used a Lafayette
SK-65. It is not equipped with mount-
ing holes in the rear frame. Four holes,
therefore, have to be drilled and tapped
for 6-32 machine screws.

RADIO-ELECTRONICS
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The holes must clear the magnet pole
piece and side walls of the magnet
housing. When drilling these holes, take
care and don’t get any metal filings
between the voice coil and magnetic
pole piece. I used cellophane tape to
protect against this.

After the holes are drilled, the
speaker with its voice coil terminals
facing to the rear, is set in place in the
center of the main chassis and as close
to subassembly No. 2 as possible. With
a scribe or some other sharp tool, the
outline of the rear of the speaker in
its permanent position on the main
chassis is scratched. Next the speaker
mounting holes are marked off. The
speaker is removed and mounting holes
are drilled in the main chassis. With
the speaker fastened in place, subas-
sembly 3 is mounted. This unit fits on
the left side of the main chassis, di-
rectly behind the volume control, as
shown in the photos. The mounting
holes for this assembly are marked off
next and drilled in all members. The
amplifier strip is screwed in position,
supported by two 3/16-inch spacers.

The battery clip is a standard holder
for a Burgess Y-10 cell (Lafayette
part MS-225) with its ends cut off.
Mounting holes were drilled in each
end of the battery-clip base and also
in the rear and center of the main
chassis. ‘The battery c¢lip is then
mounted. When all remaining inter-

connections are completed, the receiver
is checked for proper operation.

Mounting the speaker

The set is placed into its case and
the position of the speaker hole marked
off on the leather. A very sharp knife
is used to cut a hole approximately
14 inch smaller in diameter than the
speaker cone. A sheet of 1/32-inch
bakelite is obtained and a ring cut
with an inner diameter of 2% inches
and an outer diameter of 2% inches.
Next out of a piece of stiff speaker
grillecloth, a circular piece is cut to fit
exactly into the hole in the bakelite
ring. The grillecloth is then cemented
into place. After the cement sets the
bakelite ring is glued over the speaker
hole in the case and allowed to set. The
battery is installed and the set placed
into the case. Calibration is checked
for the necessity of making an osecil-
lator adjustment.

With the volume turned on full,
signal generator connected and set up
as before and an ac vtvm across the
voice coil of the loudspeaker the read-
ings for my receiver were:

Irequency Input Output Gain
(ke) (uv) (volts) (db)
600 15 0.25 84.5
1000 15 0.27 85
1600 15 0.25 84.5

The current drain from the battery
is about 16 ma, which indicates a rather
long battery life.

Local stations are easily received.
Weaker stations can be heard by using
an earphone plugged into J1. END

~~ [s your pickup a

GROOVE DIGGER?

Ordinary li-fi pickups—even new models—are often highly destructive
to records and styli. The chief reason is their poor compliance and

large dynamic mass.

ESL electrodynamic cartridges can greatly prolong the life of your
valuable records—and styli, too. Mininuun lateral compliance is

6.8 x 10° cm/dyne (two to seven times that of most leading pickups),
and dynawic mass is only one oue-thousandth of a gram.

Not only does the ESL in this way save many times its ows cost,
but it also sounds better—far better. It can reproduce your records
with a naturaluess and clarity you've never before experienced. Hear

g

S

FOR LISTENING AT

Electro-Sonic Laboratories, Inc.

its superiority at your dealers, and write for details.

ITS BEST

& _' < Dept. E « 35-54 Thirty-sixth Street « Long Island City 6, N.Y.

Concert Series cartridge $35.95 « Professional Series arm and cartridge $106.50 » Dust Bug $5.95

NOVEMBER, 1957
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ol hink

are alike...
|
wait till you
try
irish

ferro-sheen!

Available wlercver quality tape is sold.
ORRadio Industries, Inc., Opelika, Alabama

Export: Morhan Exporting Corp., New York, N.Y.
Canada: Atlas Radio Corp., Ltd., Toronte, Ontario
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How far can you go

in Electronics

without a Degree?

Bernie Roth examines ribbon from printer
during Field Engineering Laboratory period.

on performance.”

certainty of his future.

RADIO-ELECTRONICS
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Without a formal degree, 25-year-old Bernie
Rothisalready established asa Computer Systems
Field Engineer—handling a key responsibility
with IBM. Bernie is part of a team maintaining
an entire electronic digital computer system. In
this assignment, he must stay abreast of all the
most advanced electronic concepts—developing
his professional know-how every day. ‘“That’s
what's different about IBM,’’ Bernie says. ‘““The
graduate engineer has an advantage anywhere—
but here at IBM, the technician also can grow
into managerial positions. IBM is one of the
few organizations I know of that is willing to
invest time and money in training the technical
man—and then gauges his future ability strictly

IBM instituted its program for specialized
technical training many years ago. The theory
behind this built-in educational system asked the
question: Why should the capable man be de-
nied the opportunity simply because he lacks a
formal degree? The wisdom and foresight of
IBM’s decision are reflected in the story of Bernie
Roth—in the misgivings of his past—in the
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The Navy steers Bernie
on the right course

When Bernie graduated from Flem-
ington, N.J., High School in 1950, he
received a general diploma—mathe-
matics and science made up a small
part of his curriculum. Enlisting in the
Navy in 1951, Bernie proved his apti-
tude for technical work and was as-
signed to the electronics preparatory
school in Jacksonville, Fla. Later, he
attended the Class A Aviation Elec-
tronics School in Memphis, Tenn. ...
probably the most important phase of
his naval training because it was in

Here, he scans the schematic
of computer circuits.

Memphis that he became convinced
that a technical career was “Right up
my alley.”” But an event that oe-
curred during a furlough in the spring
of 1955 put a brand-new light on
Bernie's future.

Reports for training

Bernie smiled when he mentioned
that his mother had a tendency to
clip want ads. “It was just pot-luck
that one of the ads she spotted was for
IBM Kingston and Project SAGE.”
Soon afterwards, Bernie hopped a bus
to Newark for an interview with the
IBM representative. He took the re-
quired number of tests—talked over
his hopes and ambitions, and ‘“That’s
about all there was to it.”’ In July,
Bernie notified IBM that he was
definitely available, and supplied the
necessary references. Meanwhile, he
made a study of IBM’s history, its
policies, its growth, and its future—
all of which impressed him favorably.
One day in September, Bernie re-
ceived instructions to report to
Kingston to begin training as a Com-
puter Units Field Engineer.

The material
he studied at Kingston

“The Kingston program is a real ex-
perience, and quite an eye-opener in

NOVEMBER, 1957

electronic techniques. First of all, [
studied basie circuitry. Then, I actu-
ally learned a new way to think—the
ability to comprehend the whole from
the assorted parts. The student must
know how to form logic blocks, and
in time, he should be able to design
his own circuits. All of this proved
especially helpful once I got into
the field. Later on, I studied the
various input-output devices which
are used as auxiliary units to the
central computer. Finally, I analyzed
the methods that supply the power
for this electronic giant. Millions of

Bernie checks a unit in
one of the operating consoles.

watts are needed—a phenomenal
amount. In general, I'd say that you
couldn’t find a better training ground
for understanding the uses of elec-
tronic as well as electromechanical
equipment.”’

Promoted to Computer
Systems Field Engineer

Early this year, following additional
training and on-the-job experience,
Bernie became a Computer Systems
Field Engineer and was assigned to
Santa Monica, Calif. “I’m responsible
for periormance and evaluation of the
system as a whole. I direct and con-
duct reliability testing and mainten-
ance of computer equipment. The
many Project SAGE outposts —picket
ships, reconnaissance planes, Texas
towers—flash their signals to input
devices which, in turn, correlate and
compile data for the main computer.
After processing, data is available
either through displayscopes, fast
photographic devices, or printed data.
The SAGE computer, incidentally, is
the world’s largest computer. It’s
built and tested at Kingston, then
disassembled and shipped to direc-
tional control sites. My work is al-
ways different, never routine, and
that’s very important to me.”’

Www.americanradiohistorv.com

How does the future look to Bernie?

A happy and prosperous future is in
the offing for Bernie Roth. Now a
Computer Systems Field Engineer,
he’s confident that in a short time he
will qualify as a Group Supervisor,
and the next step up the ladder would
be Group Manager. “The real satis-
faction in working with IBM,’”’ Bernie
says, ‘“is the opportunity to learn and
understand more and more about
electronic techniques. IBM is quick
to recognize and reward improved
ability through greater knowledge.”

of available hunting facilities.

What about you?

Since Bernie Roth joined IBM Mili-
tary Products and the Project SAGE
program, opportunities are more
promising than ever. IBM will invest
thousands of dollars in the right men
to insure the program’s success.

If you have 2 years' education and/or
experience gained through technical school-
ing or mililary service, you can become a
member of this important, permanent, ex-
panding project as a Computer Units Field
Engineer. Yow'll receive 20 weeks’ training
at Kingston, N. Y., with full pay, plus
living allowance, before assignment le @
permanent location of your choice.

WRITE TODAY to:

Mr. N. H. Heyer, Room 3111
Military Products Division
IBM Corp., Kingston, N. Y.

You’ll receive a prompt reply. Per-
sonal interviews arranged in all areas
of the United States, if your resumé
of experience and education indicates
you have the qualifications.

IBM

DATA PROCESSING « ELECTRIC TYPEWRITERS
MILITARY PRODUCTS TIME EQUIPMENT
SPECIAL ENGINEERING PRODUCTS - SUPPLIES

MILITARY
PRODUCTS
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TRANSISTOR & HYBRID*
AUTO RADIOS

By JACK DARR

HE inverted technician who sticks
his head under the dash of a new
car is quite apt to find out that
something new has been added in

the auto-radio department. He is also
quite apt to find that something old
has been taken away! Especially, if
he uses the oldest test in the book for
auto radios: turning it on and listening
for the vibrator!

Beginning with a few models last
year and continuing in still greater
numbers this year, the leading set
makers are incorporating transistors
in their auto radios. This is actually
the first basic change in auto-radio
design since the elimination of the B-
battery box! Many of these sets use
low-voltage tubes and transistors and
thus have no high-voltage supply at all,
ending the need for the familiar vibra-
tor.

The new radios may be divided into
three classes roughly speaking: the
hybrid sets, using power transistors in
the output, with conventional tubes in
the rest of the stages; the hybrid sets
using transistors for output, with the
special low-voltage series of tubes, de-
veloped last year, which require only

e

Part I—New tricks in an old
trade, or “Look, Maw,
no vibrator!”

12 volts plate or screen and, finally, the
all-transistor sets. There are sub-
classes and variations of these, of
course, which will be discussed as we
go along.

Numerically, about the most popular
of these seems to be the hybrid sets
with power transistors in the output
stage. Such transistors as Delco’s
2N173, which may be superseded by
the newer 2N278, Motorola’s 2NJ4
(2N176, 2N178) and the Philco AR-6
and AR-5 are found here. These are
all very similar in shape, differing
mainly in type number and mounting
methods. Driving power for these is
furnished by an extra stage of audio
amplification. This may be a tube or
a lower-power transistor.

Coupling transistors

Transformer coupling between stages,
not seen in commercial design for some
time, is making a comeback. Proper
impedance matching is very important
in transistor cireuitry: the transistor
is a fairly low-impedance device com-
pared to the very high impedances
found in tube circuitry and the match-
ing transformer plays a very important

(Left) Philco P-5701 auto
radio. Power transistor on
heat sink at left.

(Below left) Chassis view

of Corvette radio. Audio

transistors and power

supply transistors on sep-
arate chassis.

(Below right) Cadillac all-

~i transistor radio. Output

transistors on chassis at
right.

role. A tapped autotransformer is
found in several circuits, stepping the
higher output impedance of the tran-
sistor driver down to match the low
input impedance of the following tran-
sistor stage.

Some single-ended circuits even use
an autotransformer as an output trans-
former, tapping the 4-ohm speaker
down on the single winding to a point
4 ohms from the ground end. After all,
impedances are matched mainly to
achieve maximum power transfer and
the transistor is primarily a power-
handling device, both on the input and
output, as contrasted to the voltage-
input-power-output vacuum tube. These
considerations are taken care of in the
design of the radio: all that the service
technician is expected to do is restore
the circuit to its original operating
condition!

Typical of the transistorized hybrids
made by Philco are the P-5701 and
C-5707 radios. These sets differ mainly
in their cases, using the same circuit
internally. The AR-5 power transistor
is used in the power output stage (see
Fig. 1) and is mounted on a heat sink
on one end of the chassis. The new
series tubes that require only 12 volts
on plate and screen are used elsewhere,
eliminating the need for the vibrator
and vibrator transformer.

Delco is making quite a few tran-
sistorized sets, both hybrid and all-
transistor types. Typical of the hybrids
is the Pontiac model, part of which is
shown in Fig. 2. This is almost iden-
tical, circuit-wise, with the Chevrolet
987575, using the same tubes and tran-
sistor. A 12AF6 is used as rf amplifier;
a 12AD6, oscillator-mixer; another
12AF6 in the if stage; a 12F8 detector,
while the drive for the 2N173 output
is furnished by a 12K5. Notice the auto-
transformer used as output trans-
former.

www.americanradiohistorv.com
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Fig. 1—Circuit of the Philco P-5701 and C-5707.
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Fig. 3—Motorola 6TAS8 has push-pull transistor output stage.

Delco’s first transistorized radio was
the hybrid model 3725156 found in the
Corvette sports car. This set has six
conventional tubes, 12BA6, 12BES, etc.,
in a standard cireuit, with two 2N173
transistors in a push-pull power out-
put stage.

A new application for power tran-
sistors is found in the power supply:
two type 2N174’s are used to replace
the vibrator! (The schematic will
appear in a later installment of this
series.) They are hooked up in a push-
pull oscillator eircuit, using a special
transformer. The high-voltage second-
ary of this is connected to a 12X4 and
rectified in the normal manner. Output
is about 200 volts, a customary value
for auto radios.

Delco Cadillac 7268085

Delco’s first completely transistorized
radio is the model 7268085 used in the
Cadillac Brougham. This set has a
total of 13 transistors and 4 crystal

100

diodes. A 2N150 is the rf amplifier,
while 2N149’s are used in the oscillator,
modulator (mixer) and the first and
second if amplifier stages. The third
if amplifier is a type R-63, the detector
a type R-62, with a type R-G4 used as
the age amplifier. In the output stage,
a 2N109 drives a push-pull pair of
2N278’s. The signal-seeking tuner in
this set uses a 2N149 as the trigger
amplifier, with a 2N109 as the relay
control unit. Together, these two tran-
sistors replace the familiar 12AU7 used
for the same purpose in previous sets.

Two speakers are used, one in front
and the other in the rear seat. A fader
type control selects the volume level
desired for each. Using all transistors,
the set does not nced a high-voltage
power supply; all operating voltages
are supplied by the car’s 12-volt battery.

The most unusual feature of this and
similar sets, to the technician accus-
tomed to the large currents drawn by
older sets, will be the current drain:

wwWw.americanradiohistorv.com

2 amperes! This small drain is made
possible by eliminating the vibrator,
power transformer, rectifier tube and
filaments which, although necessary for
the functioning of the (tube) set, make
no contribution to amplifying the sig-
nal. The current used by the all-tran-
sistor set is practically all applied to
direct signal amplification!

Motorola’s entry in the hybrid field
consists of several models, beginning
with a five-tube one-transistor chassis.
These sets use the low-voltage tubes,
with a 2N176, 2NJ4 or 2N178 transis-
tor in the power output stage. Circuit-
wise, they are quite similar, using a
12BL6 rf amplifier, 12AD6 converter,
12BL6 if amplifier, 12AE6 second
detector—ave-amplifier and a 12K5 as a
driver for the transistor. They are
built to fit the 1957 Dodge, DeSoto,
Plymouth, Ford, Chevrolet and other
cars.

Next is a chassis using the same
tube lineup except for 12AC6’s in the
rf and if stages. This may be used,
with the proper installation kit, in 1955
and 1956 Chevrolet, Buick, Oldsmobile,
Pontiac and Studebaker cars, including
the Hawks. This model, the 6TASS8, has
a search tuner. Battery drain, at a
12-volt input, is only 2.7 amps and
power output is 2.5 watts at normal
volume with a 4-watt maximum.

A six-tube one-transistor chassis
with search tuning, the MoPar 918-919,
is used in the Dodge and DeSoto. Tube
lineup is the same as in the sets pre-
viously mentioned, with a 2N176 power
transistor. A novel feature of this
chassis is the mounting of the tran-
sistor on a separate chassis, with the
output transformer, heat radiator, ete.
This is installed on the firewall for
better cooling of the transistor.

The FEG-118806-G, an eight-tube
chassis, with one transistor, using
search tuning, is designed for custom
installation in the 1957 Fords.

Two 2N176’s are used in the output.
They are mounted on the back of the
case, with heavy aluminum heat-
radiating fins. A sensitivity control is
provided on the tuner for town and
country areas. Manual pushbutton tun-
ing is also incorporated in this design.
This is the familiar cam and lever
type.

Possibly the most elaborate set in the
line is the Ford FEJ-18806-C (Motorola
79MS) designed for the Ford Thunder-
bird. Its output circuit is shown in
Fig. 3. Nine tubes and two transistors
power this one, which incorporates the
Volumatic age circuit, described in the
next installment, and the Eliminoise
circuit to reduce noise pickup from
power lines. Sensitivity control for the
search tuner is also used.

Next month we discuss some of the
interesting and different features of
this new crop of auto radios. Tran-
sistor power supplies to replace the
vibrator and a combined ave—age cir-
cuit will be described. Further articles
will cover servicing problems in the
new radios. TO BE CONTINUED
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HEN a transistor supplants
the tube in a superhet’s local

oscillator, some new service

problems arise. One is unfa-
miliarity with the circuitry of separate
oscillators and oscillator sections of
converters using a transistor. Another
is the difficulty of determining when the
oscillator is oscillating. And then there
are subminiature parts and printed cir-
cuits to make servicing more difficult.
Servicing procedures must follow an
analysis in preference to cut and try.

Basic action

The basic ac circuit of transistor
local oscillators and oscillator sections
resembles their tube counterparts as
Fig. 1 illustrates. We have a black box
containing an amplifier of gain A in
both instances. A portion of the ampli-
fier’s output is fed back into its input.
The feedback must exceed 1/A as in
tube circuits. Due to low resistances be-
tween the electrodes of the transistor,

27 AMPL WITH GAIN A
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1 1
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< |
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Fig. 1-—Black-box analogy of transistor
oscillator ac action: a—base injection
type; b—emitter
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the feedback in excess of 1/A must be
considerably greater than in tube types,
where these interelectrode resistances
and capitances (B-E, B-C and C-E)
are relatively nonexistent. Total feed-
back nmust be 1/A plus all losses.

If feedback is to the transistor’s base,
phase is reversed, as indicated by polar-
ity signs (Fig. 1-a). Feedback to the
emitter does not require phase reversal
(Fig. 1-b).

Gain A of the transistor is governed
by its quality and the relative currents
its electrodes are permitted to draw.
The currents are governed by the sup-
ply voltages and circuit resistances in
series with emitter, base and collector.

TO IF TRANS

|
osc TUNING REVERSAL |
‘E URRENT
,' cou
g
RF GND FEEDBACK
C
Fig. 2—Typical transistor oscillator
circuits,
2NI72
CONY
FERRITE ANT NP 1.2-05¢ COIL

-
>~ TUNING
8.4V
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Assuming the transistor has sufficient
gain  (satisfactory transistor with
proper electrode current supply), ac
action is determined by the feedback
circuit. The type of transistor (n-p-n or
p-n-p) may be neglected in considering
ac action. The circuits are similar for
both types.

Fig. 2-a shows a typical converter
type of local osecillator eircuit abbre-
viated to illustrate only the rf (ac)
action. The output of the transistor
amplifier (from the collector) feeds
through the oscillator coil’s untuned
winding. Output energy is transferred
into the tuned winding by mutual in-
ductance. A variable capacitor tunes
this winding with the aid of an adjust-
able slug. Energy is fed back to the
emitter via the feedback capacitor C..
Since the emitter resistance is not by-
passed to ground, the circuit acts like a
grounded-grid amplifier in a vacuum-
tube circuit. (The emitter is part of the
base or input circuit.) Feedback is in
phase here. The tap on the tuned wind-
ing fixes the amount of feedback.

Fig. 2-b illustrates base feedback.
Output energy is transferred to the
tuned winding as before. Out-of-phase
energy is supplied the base through C..
(Terminal 3 is in phase opposition to
terminal 1.) An rf ground is required
across the emitter resistance and from
the end of the if transformer. The wind-
ing’s capacitance furnishes a path for
the oscillator current through the if
transformer.

Fig. 2-c¢ is similar to Fig. 2-b, with
phase reversal being accomplished by
proper connection to the pickup coil in
series with the transistor’s base. Since
the collector is furnished with de¢ power
through the oscillator coil, an rf ground
is required at its cold end. The emitter
likewise must be bypassed.

Typical commercial versions of the
circuits of Fig. 2 are shown by Figs. 3,

é

1T0 BIAS NETWORK

TO IST IF AMPL BASE
—————

Fig. 3 — Partial
diagram of West-
inghouse H-587-
P7converter
using emitter
feedback.
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The wavemeter,
ready to use.

4, 5 and 6. Figs. 3 and 4 are converter
applications while Figs. 5 and 6 demon-
strate separate local oscillator types.

Very popular at the present is the
emitter injection variety of Fig. 3. It
follows Fig. 2-a closely. Fig. 4 is a base
feedback with the coupling coil on the
oscillator transformer in series with a
pickup coil on the ferrite antenna. Rf
(ac) grounds are supplied by capacitors
C2, C3 and C4. Both the antenna and
the oscillator coil are hot.

The local oscillator ecircuits are
straightforward. A coupling coil in the
emitter return of the mixer picks up
oscillator energy in Fig. 5 while a
coupling coil on the ferrite antenna is
furnished oscillator energy via C4 in
Fig. 6. When replacing these coils,
polarity may have to be reversed to
maintain proper sense of feedback.

Troubleshooting

The first phase of troubleshooting
should be directed toward learning
whether the oscillator is oscillating.
Since little change in voltage occurs
across any resistor in a transistor oscil-
lator, by contrast with the developed
voltage across a grid leak in tube types,
some substitute must be found for the
voltmeter to check for oscillator action.
One method is to use a working broad-
cast receiver. Its antenna is brought
near the transistor radio’s oscillator
coil. If the broadcast set is tuned to
some station between 950 and 1,650 ke
and the tuning dial of the transistor
radio is rotated, a birdie will be heard
if the transistor local oscillator is funec-
tioning. Absence of a birdie means no
oscillation at that frequency.

A communications type or shortwave
receiver can extend the range to the
2,100 ke required to cover the entire
transistor local oscillator range—most
such sets employ 455 ke as the if, hence
1,650 4 455 = 2,105 ke. As most com-
munications sets have an S meter or
some form of ave indication, there is no
need for having a station present as in
the ordinary broadeast set. The meter
will indicate a CW rf signal which can
be identified by tuning the transistor
radio dial which tunes the transistor
local oscillator. The relative strength is
indicated by the S meter or its equiv-
alent.

If the shop has a grid-dip meter with
wavemeter functions, it too may be used.
Its coil is brought near the transistor
local oscillator coil and the grid-dip
meter tuning is turned slowly. The dip
will indicate oscillation, and the amount
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Component layout

of the simple wave-
meter.

of the dip will be roughly proportional
to its strength with equal distance sep-
arating oscillator and dip-meter coil.
Another alternative is a simple wave-
meter, which can be constructed quickly
at low cost. The schematic is pre-
sented at Fig. 7 while the photos
show its construction. The ferrite an-
tenna is modified by removing about 10
turns from the white end. It is fastened
in place through a hole in the plastie
case with several dabs of glue. A erystal
diode rectifies any oscillatory current
picked up by the antenna and tuned by
the midget variable capacitor across it.
The diode’s de load has two outputs to
accommodate a vom or vtvin. The vom
is hooked between J1 and J3 and is used
on its microampere range. The other
output is between tip jacks J2 and J3.
It is the voltage output for the vtvm.

www.americanradiohistorv.com

TEST PROSES

In operation the antenna is pointed at
the suspect ecircuit’s oscillator coil
from a distance of about 3 inches. The
dial is turned and any oscillation is re-
vealed by a deflection of the meter. The
relative strength is proportional to the
meter indication, provided distance and
orientation of the antenna with respect
to the oscillator coil remains approxi-
mately constant.

At resonance, the pickup coil can be
meoved closer to the oscillator coil until
the oscillator conks out. About 150 pa
can be delivered to a vom or about 2
volts to a vtvm. Probe the highest fre-
quency in a transistor oscillator since it
will tend to fail there in contrast to the
lowest frequency in a tube oscillator or
oseillator section. Unless 50 pa on a
vom (move to a higher scale if neces-
sary) or 1 volt on a vtvim can be ob-

RADIO-ELECTRONICS
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Why you need every feature of these

FOLDED-HORN ENCLOSURE

KwiKits

L |

ROOM-BALANCED PERFORMANCE

KwiKit acoustic design and tilied baffle com-
bine direct speaker radiation and compen-
sated rear horn loading in a way that blends
bass, middle and treble ranges perfectly

for uniform response throughout the listening
areas of a room.

HEAVIER CONSTRUCTION
0

0l

Heavy %" first grade, fully cured lum-
ber for top, hoitom, sides and back ...
not flimsy %" wood commonly used in
“kits.” Bigger, sturdier —as much as
30% heavier than olhers in the same
price class. Eliminates spurious reso-
nances so detrimental to achieving
riclier, cleaner bass reproduction.

PRECISION MECHANICAL DESIGN

Exterior and interior
elements, even the
N I h cleats, fit snugly with-
in close tolerance “‘rab-
beted” grooves. Gluing
W ey { and screwing of each
piece results in reliah-
Iy air-tight, permanent
joints. No nails used.
I\ No pencil markings

necessary. Mitering and

plenty of glue blocks

and bracing for truly
’ rigid construction.

LY

PLACE ANYWHERE IN ROOM

Underside view shows how
advanced design, self-con-
tained folded horn extends
to the front of the cabinet,
projecting low frequencies
out into the room ...not
bhack into a corner,
splashed against the walls.
Small slot in base is resis-
tively controlled vent
which equalizes woofer dia-
phragm excursions in com-
pression chamber. KwiKits
are therefore independent of room furnishings,
shape or placement and can be used ugainst a
flat wall, in a corner . . . even up in the airl

FOOLPROOF ASSEMBLY

PROFESSIONAL RESULTS

— MODEL KEN:12 N %g%q )
: T < §
! S e J: b y
i nce ~ 2
Because...in performa y = =
mechanical design, construchﬁn f,:’r(\ic:s < // :
I -
ease of assembly, these new Kw -k

are unquestlonably the very finest
enclosure kits —at any price!

$44.75

For 12” speakers & systems -
KEN I 15%2"°D x 21‘/1"w X 29‘/:"“ usen n(!i

KEN ]5 18%D x 29°W x 35%"H

Adapter for mounting 12" speakers in KEN-15

For 12°/15” speakers & systems $59 50

usER NET

$1.50 User Net

All pieces are pre-cut and pre-drilled ..

engineered 10 go together quickly. All
you need is a screwdriver! Baflle board
is pre-cut . . . blank plugs and adaprers
supplied for easy installation of addition-
al components as your system expands.
Your KwiKit includen all requiresd hardware.
plastic wood, glue, sandpaper, Tufflex insu-
lation, easy-to-follow instructions and. .. spe-
cial attention is piven to packaging of KwiKits
to insure eafe, intact delivery to your door.

There’s no end of decorative treatment you
can give your KwiKit enclosure. Genuine
Korina veneer is same as used in fine
furniture, and provides a beautiful finish.
Decorative front mouldings have been de-
signed to complement and enhance your
present decor. Exquisite. textured grille
fabric is equally at home in settings of
any period and is acousiically correct
to prevent high frequency attenuation.

KWIKITS... THE PERFECT COMPLEMENT FOR P.S.E.r

A—Hole cut out for HF-206.
B—Blank plug supplied
when tweeter isn't used.
C—Adapter supplied cut out
for UXT-5.

0--Blank plug supplied.
E—Adapter supplied cut out
for 4409.

F—Adapler supplied cut out
for H-600 horn.

6--Takes 312, UXC-123,
Diffusicone-12, UXC-122,
Diffaxials, 6200, 6201 wide-
range speakers and C-12W
woofer.

MODEL KEN-12
takes any 12" wide-range or woofer cone

P A—Hole cut out for HF-206.
8_Blank plug supplied
when tweeter isn’t used.
C—Adapter supplied cut out
for UXT-5.

D—Biank plug supplied.
£—Adapter supplied cut out
for C-8W or Diffusicone-8.
F—Adapter supplied cut out
for 4409,

G—Adapter supplied cut out
for H-600 horn.

H--Takes 315-C. 6303
Diffusicone-15 Diffaxials,
and C-15W, C-63W woofers.

MODEL KEN-15
takes any 15” wide-range or woofer cone

A and 8—Biank plugs
supplied.

C—Takes 312, UXC-123,
Ditfusicone-12, UXC-122
Diffaxials, 6200, 6201 wide-
range speakers and

C-12w woofer.

MODEL KEN-15
takes any 12" wide-range or woofer cone speaker

speaker and any tweeter or mid-range speakers. speaker and any tweeter or mid-range speakers. when 12~ adapter board (optional) is used.

University's Progressive Speaker Expansion Plan

UNIVERSITY LOUDSPEAKERS, INC. 80 SOUTH KENSICO AVENUVE,

| LISTEN I Universitly sounde bedloe -
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WHITE PLAINS, N

REMEMBER. .. if you like to build your own

and save money too, the KwiKit is made to

order for you...SEE YOUR DEALER TODAY!
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ELECTRONICS DIVISION

ELGIN NATIONAL WATCH COMPANY
107 National Street, Elgin, lllinois
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The TRC

triple-duty microphone

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

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

The TRC is also available in crystal
and ceramic types.

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

www.americanradiohistorv.com

RADIO

tained, prior to the conking out, it is
advisable to replace the oscillator coil,
the feedback capacitor or both to obtain
a satisfactory voltage. At least this
amount should be secured over the
entire band. If the oscillator fails at
the extreme high frequency, 2,000 ke
or so, replace the transistor rather than
the coil or feedback capacitor.

The dial on the instrument shown in
the photos is calibrated in the rf fre-
quency of the set being probed. The
actual oscillator frequency is higher by
the if, which is usually 455 ke. As an
example, 1,600 on the dial actually
means 2,055 ke.

Gain troubles

If amplification A (Fig. 1 discussion)
falls off as at the high-frequency end,
the oscillator may stop or it may not
have sufficient output for good mixing.
Both troubles will be shown by the
wavemeter just described.

Low gain means a bad transistor,
improper voltages or defective circuitry.

First, check the voltages present at
the transistor with a relatively high-
resistance voltmeter. A vtvm or a
20,000-ohms-per-volt vom is satisfac-
tory. Pay particular attention to base
and emitter voltages. The emitter is
almost at base voltage. Base must be a
trifle more negative for a p-n-p transis-
tor or a trifle more positive for a n-p-n
type, converter operation presumed.
Separate local oscillators exhibit some-
what greater base—emitter differences.
Even greater tolerance is permitted at
the collector in both types.

Slight creepage due to aging may up-
set the rather critical base—emitter dif-
ferential. And base or emitter voltages,
or both, may require doctoring. Easiest
to operate on is the emitter. Shunt the
emitter resistance with a larger-ohmage
resistor or preferably a potentiometer.
If the oscillator starts, as evidenced by
an oscillation test, the trouble has been
localized. In making a permanent re-
placement, use less emitter resistance
than necessary to start the oscillator.
The oscillating transistor must have
greater gain than just enough to main-
tain oscillation.

This is also true for the base supply
network. Usually the base supply is
provided by a series resistor and an-
other that shunts the base to ground—
a bleeder resistor such as Fig. 5 shows.
Here R1 (3,900 ohms) is the series
resistor while R2 (2,700 ohms) is the
shunt bleeder. Replacement with 5%
tolerance units may be required. Such
a resistance network may be shunted as
a service test by a higher resistance. A
pot of about 25,000 ohms makes an
excellent test gadget here. Shunting the
shunt resistor will lower the base volt-
age and a shunt across the series re-
sistor will increase the base voltage.

Any shunt test (Fig. 5) across the
emitter resistance should be across the
resistance — not always from emitter
to ground.

Capacitor and coil checks
Capacitor rf bypasses are used fre-

RADIO-ELECTRONICS
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thousands of servicemen have happily discovered

TOBE
QUALITY
SERVIGE
CAPACITORS

have you?

Specify Capacitors * Pioneers since 1922
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NEW STANDARD
OF PERFORMANGE

SHURE
- cl
N

PHONDO R EPRODWUGCGCER

"I Fig. 4 — Con-

IT TRACKS AT ONE GRAM!
ITS FREQUENCY RESPONSE IS
20 TO 20,000 CPS (+2db)!

ONLY WITH THE STUDIO DYNETIC

e Record and needle wear are drastically
reduced!

¢ Youcan completely avoid record scratches!

¢ You never have to level your turntable!

* You don’t have to worry about groove-
jumping!

* You can get superb fidelity, even from
warped records!

You get the excellent response, low distortion
and high compliance of dynamic cartridge
construction, plus high output, minimum
hum pick-up and the elimination of tone arm
resonance and needle talk. There are also
the additional benefits of the elimination of
the pickup of low frequency rumble and
motor noise. This superb unit sells for $79.50
net. Your hi-fi dealer will be happy to ar-
range a demonstration.

Write to Sales Department for
reprints of informative,
published articles.

SHURE

G Offornk. off Lusnlity

IN ELECTRONICS SINCE 1925
SHURE BROTHERS, INC., 222 HARTREY AVENUE, EVANSTON, iLL.

RADIO

2-14ppf U= FERRITE ANT

verter of RCA
7-BT-10K  fea- T;é’ ;{g" 2-\': ppf I - 0SCTRANS _4
tures base feed- ’ I il o }
Back 7 Tl % A S
e A}
;S = = &
7 4
N A v 4100
BASE BIAS SUPPLY 8.5V
J " Ll prevent damage to them and erroneous
Cl-a | Cl-b FERRIEH readings (unless otherwise specified on
,! T ; the manufacturer’s schematic). Be
“ 60 careful to observe polarity with respect
-L Ny 50'3\7 to any electrolytic capacitors in the
) PNP _ 4.6V 7O IF TRANS circuit — these bantam types can be

TUNING

€3 x!

+

Fig. 5—Emitter feedback from sepa-
rate local oscillator in Rayvtheon model
8TP2.
quently in transistor local oscillators.
These can be checked by shunting with
a capacitor of about the same value.
The wavemeter may be left near the
oscillator and tuned when each capaci-
tor is shunted to see if the oscillator
starts. Also check the coupling and
feedback capacitors (such as C3 of Fig.
5, C4 of Fig. 6, C3 of Fig. 3). If any
of these capacitors should lose an ap-
preciable amount of their capacitance,
the local oscillator will eut out. The
same is true of excessive leakage but
this will be shown by changed electrode

voltages in most instances.

Most coils in the oscillator circuit may
be checked by voltage measurements. If
resistance checking is required, remove

the transistors from their sockets to
. 2N94
ERRITE “% [Clb ;gCI a MIXER
7
1 S5V
[ Y] -
o A= 4V
j BIAS SUPPLY
Cam05 - TO OTHER CKTS,
”~
-~ TUNING 100 0. 6V
//// MaP FT=ay
= > j;‘
e’
|
| 5 la
I oR0L80C el
} 0SC COiL
I'r_ c2-b Jfc2-2
’ ra

7

|

i
L
Fig. 6-——0sc1]1ator circuit of the Zenith
500.
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1ruined by reversed ohmmeter polarity.
(The minus sign on a vom or vtvim may
not indicate minus in the ohmmeter cir-
cuit. Find out which is which before
using the instrument on transistor cir-
cuits.)

Shorting ferrite antenna coupling
coils (see Fig. 4) or the if transformer
section (jumper from collector to tap
on oscillator coil, Fig. 4) will show up
some faults without resistance checking.

Phase reversal in the circuit cannot
occur unless parts have been replaced,
or perhaps tested by someone previous-
ly. It is necessary that the proper phase
be maintained on replacement, as men-
tioned in conjunction with Figs. 8, 4, 5
and 6. If the oscillator does not start
after such replacement, check for re-
versed terminals.

The transistor

Since the proper transistor may not
be readily available for substitution
checking, the elimination of other pos-
sible causes of oscillator failure is
undertaken first. Testing a transistor in
a transistor tester may or may not show
up trouble, since cutoff frequency is not
measured. Nor is the amplification
measured with sufficient accuracy to
predict performance in a particular
type of local oscillator. Hence, substi-
tution is the only practical way to test
the transistor. Even then, check base
and emitter voltage on the new transis-
tor in place in the set, and remedy dis-
crepancies from wmanufacturer’s data
by doctoring resistors. END

L WIHPI\%[Z95,|N34, ISl ETE DC VOLTS-LOW SCALE

_*— ]

a P L i
Jf 30wt RIQaTH |, @ +lw
#

& o 7] = \

0-50 pA (SEETEXTY

1

Fig. 7—Circuit of a simple wavemeter

for checking oscillator action in oscil-

Iator circuits. C1, a midget variable,
has a range of 10-365uuf.

R1—4,700 ohms, !/> watt

R2-—470,000 ohms, ¥y watt

Cl1—10-365 puuf, midget variable {Lafayette MS-274
or equivalent}

C2—.005 uf, ceramic

D—IN295, IN34, IN5I or equivalent

JI, Z—hp jacks, red

J3—hp jack, black

L—ferrite antenna (Lafayette MS-272 or equivalent)

Knob
Plastic box, 2% x 2 x | inch
Miscellaneous hardware
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Make MORE Money FASTER with

CUT TESTING TIME IN HALF —DOUBLE TUBE SALES

Measures true dynamic mutual con-
ductance with laboratory accuracy
under actual operating conditions right
in the home. Makes complete tube test
in seconds. Quickly detects weak or in-
operative tubes. Shows customer the
true condition and life expectancy of
the tubes and sells more tubes right on
the spot. Cuts servicing time, saves
costly call-backs, wins customer con-
fidence, and brings more profit. One
extra tube sale on each of 5 calls a day
pays for the Dyna-Quik in a few weeks.

See your B&K Distributor,
or write for Bulletin 500-650-E

LABORATORY-ACCURATE

DYNA-QUIK ‘

NEW Model 650
:7ozlay’4 jadled, mod Comp/ele, porlaéfe

DYNAMIC MUTUAL CONDUCTANCE
TUBE & TRANSISTOR TESTER

Offers New Features—More Features! Checks over 99% of
the tubes most widely used in television receivers, plus popular
home and portable radio tubes. Tests over 500 tube types.
Lists over 125 tube types, with settings, on socket panels
for maximum operating speed. Complete listing in fast
telephone-index type selector. Includes 16 spare sockets
and sufficient filament voltages for future new tube types.
Phosphor bronze socket contacts. Tests each section of mul-
tiple tubes separately for Gm—Shorts—Grid Emission—
Gas Content—and Life. Gives instantaneous Heater Con-
tinuity check. Shows tube condition on ““Good-Bad’’ scale and
in micromhos. Special bridge assures automatic line compensa-
tion. Simple to operate. No multiple switching—No roll
chart. Includes pin straighteners. Transistor Tester checks
junction, point contact and barrier transistors, germanium and
silicon diodes, selenium and silicon rectifiers.

Net, 51699_5

FAMOUS Model 500
M/or/a[ ’s jaafeaf Se//ing porfaélé

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER

This is the B&K quick-check tube tester that has revolutionized
TV set servicing! Servicemen* say: ‘‘Best tube fester I've ever
owned for speed and dependability!’ “Wonderful instrument.
Makes money! “’Paid for itself several times. Really indispen-
sable! “Have two...one for the shop and one for house calls!’
”Adds income and saves unprofitable call-backs! That is why
thousands of the Mode!l 500 are now in profitable use all over
the nation. Tests tubes for Shorts, Grid Emission, Gas Con-
tent, Leakage, and Dynamic Mutual Conductance—in
a matter of seconds. Life Test detects tubes with short life
expectancy. Shows tube condition on “Good-Bad” scale and
in micromhos. One switch tests everything. No multiple
switching—No roll chart. Special bridge maintains automatic
line compensation. 7-pin and 9-pin straighteners.

Net, 510995

BaK MANUFACTURING . CO.
3726 N. Southport Ave, - Chicago 13, lllinois
Canodo: Atlos Radio Corp. 50 Wingold, Toronto 10, Ont.

Export: Empire Exporters, 439 Broadway, New York13,N.Y.

*Names on request
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TEST INSTRUMENTS

TIME-BASE marker

tor can be utilized in many

ways with any oscilloscope.

The measurement of rise and
decay times of waveforms is probably
its greatest application.

Users of moderate-priced scopes
know that the -calibration of their
sweep-frequency controls is at best
only a rough approximation. The sweep
generator of the oscilloscope is de-
signed to allow the synchronizing volt-
age to control the sweep frequency.
These facts make a means for measur-
ing time (or frequency) on a scope

genera-

1=y SEC TIMING PULSES

TIMING OSCILLATOR OFF

T

«s—- SCOPE SCREEN —>

Fig. 1—How the generator affects the
oscilloscope trace.

RISE TIME (1p)
PULSE DURATION (g
iyt
1/

Fig. 2—Waveform with a 3-usec rise
time and 8-usec decay time.

110

to any scope

By JAMES G. ARNOLD

highly desirable. A simple, low-cost unit
which is adaptable as a modification
for any scope is offered as an answer
to this need.

Several methods are used to measure
time on the oscilloscope screen in the
more expensive instruments. One uses
a closely controlled sweep circuit. The
associated sweep controls are calibrated
in units of time (microseconds). An-
other compares the waveform under
observation with a sine wave of known
frequeney. The first method requires
very complex and extensive circuitry
as well as closely controlled voltages.
The second is awkward since the signal
must be switched off the vertical chan-
nel and the sine wave substituted. The
time-base marker generator described
here is a good compromise between
these methods. Essentially, the observed
waveform is compared with a signal
of known frequency, but the signal of
known frequency is applied to the in-
tensity grid of the cathode-ray tube
rather than the vertical plates. This
allows the waveform under observation
to remain on the screen while the time-
base marker is on.

The purpose of the time-base marker

Compact and easily built,
this is a wuseful addition

generator is to produce a train of pulses
in synchronization with the oscilloscope
sweep voltage. Marker pulses are
spaced 1-usec apart and are used to
blank out the trace at this interval.
This results in the trace seen in Fig. 1.
Time measurements on pulses and other
waveforms are made by counting the
number of dots between any two points
on the waveform. See Fig. 2.

Generator operation

The generator circuit is shown in
Fig. 3. The sweep voltage of the scope
(Fig. 4-a) is fed to the input of V1.
Input amplifier V1-a is adjusted to
have the proper amplitude output. This
adjustment will be discussed later. The
output waveform (Fig. 4-b) is fed to
the grid of the damper (V1-b). The dc
bias on V1-b is sufficiently below cutoff
(Ec) to keep the tube cut off until it
is brought out of cutoff by the positive-
going sweep voltage. When V1-b is cut
off, the 1-mc oscillator V2-a oscillates
freely. But, when V1-b conducts, the grid
coil of the 1-mc oscillator is effectively
shorted and no signal is fed back to
the grid of V2-a. Thus the oscillator is
allowed to oscillate only while the grid

C=1BY 12AUT(2) ;g 1ex7
8+100~ 300V s 1
COMIC+B-) ' calor  nediok
L : T
INPUT - | -
o - | ‘)‘: OUTPUL
SN 100uy 500V
n
500K 'M:)“C C52=10ppf /500V
RS _ b )
AAAOY E 52 22 V2-b CLIPPER
HTRS it
s{ Bl ) 220K
[+] _
6.3V R7 AT B+=250

— 100K /2 W
DAMPER BIAS ADJ

Ri—pot, 500,000 ohms, 2 watts
R2, 3—22,000 ohms

R4, 8—220,000 ohms

R5—pot, 100,000 ohms, 2 watts
R6—3,300 ohms

R7—1,000 ohms

R9—10,000 ohms

All resistors 1> watt, 10%, unless noted

Cli, 2, 3, 4—.01 uf, 500 volfs, ceramic

C5—10 puf, 500 volts, mica

C6—100 puf, 500 volts, mica

S—Spst toggle switch

T—I-mc tuned transformer (see text)

Vi, 2—12AU7

Small chassis

Sockets—(2) 9-pin miniature, shielded
Miscellaneous hardware

Fig. 3—Circuit of the time-base marker generator.
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of V1-b is held below cutoff. The oscilla-
tor output is shown in Fig. 4-c.

The output of V2-a is fed to the grid
of the clipper V2-b. The signal causes
this grid to draw encugh current to
self-bias itself. Thus only the positive
peaks of the grid signal are above cut-
off (Fig. 4-d) and V2-b conducts only
during these peaks. The resulting out-
put is a train of negative pulses (Fig.
4-e). FEach pulse corresponds to the posi-
tive peak of a cvcle of the l-mc oscil-
lator and therefore the pulses are
spaced l-psec apart.

If this train of pulses is fed to the
intensity grid of the C-R tube, a
blanked interval will occur in the tube
trace for each microsecond pulse.

To have a series of 1-psec dots appear
on the screen, each pulse must oceur
exactly where a pulse occurred on the
previous sweep. This means that, re-
cardless of the sweep frequency, the
first l-mc pulse of each sweep must
occur at the same distance from the
beginning of the sweep. This is ac-
complished by damping out the oscilla-
tor near the end of the sweep. The
oscillator is then shocked back into
cseillation at the beginning of the sweep
by the retrace voltage (the vertical
portion of the sawtooth sweep). In
IFig. 4-b the damper tube bias is ad-
justed so that the damper is above
cutoff for approximately half of the
sweep period. Thus, the oscillator is on
for only half the sweep length. 1t is not
necessary to hold the oscillator off for
any great length of time. The bias on
V1-b is usually adjusted until a line
of well defined dots extends aciross the
screen from the extreme left to within
a short distance from the right edge as
in Fig. 1. A pulse is shown being dis-
played on this trace in Fig. 2.

Construction techniques

All parts are standard catalog items
and are widely available with the excep-
tion of the 1l-mec tuned transformer.
This can be made by stripping down
the windings of a standard 455-ke if
transformer. The turns of each winding
should be removed until the coil reso-
nates at 1 me with 150200 xxf in paral-
lel with each winding, giving the proper
L-C ratio. This can be accomplished
quite readily with the aid of a grid-dip
meter. The parallel capacitors are then
permanently mounted on the coil. A
slug-tuned if transformer is preferable.

After wiring the generator and con-
necting the voltage supply, adjust the
oscillator by placing the antenna of a
shortwave receiver near the tube. Allow
the oscillator to run freely by adjusting
R5 for maximum bias voltage ( — 105),
Tune the 1-me transformer to a zero
beat with WWYV at 5 me. This is the
fifth harmonic of the oscillator. If it
does not oscillate, reverse the connec-
tions of the grid winding.

The unit was constructed on a sub-
chassis and mounted on the oscilloscope
chassis after completion. The generator
can be built on a small subchassis and
mounted in a position on the scope

NOVEMBER, 1957
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Rear view of marker generator,

The time-base marker generator. Note its small size.

where there is some unused space. The
B-plus, filament and bias leads are
twisted into a neat cable and dressed
along the edge of the chassis, termi-
nating at the power supply of the scope.
The B-plus lead was hrought out to a
front-panel spst switch to provide an
on—off switch for the generator.
Potentiometer R5 is also brought out
to the scope’s front panel. Since this
potentiometer controls only the de bias
of V1-b, its lead length does not affect
the operation of the generator. Using
R5 as a panel control will allow opti-
mum operation of the time-base marker
generator, regardless of sweep width.
A suitable power suppy is shown in
Fig. 5. The time-base marker can be
used with any positive voltage from
100 to 300 de. The unit draws about
10 ma. It is usually feasible to obtain
this voltage from the scope’s power
supply. The negative voltage can also
be taken from the scope’s supply if it
uses a negative supply. One ma is
required for the negative voltage. In

www.americanradiohistorv.com
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Fig. 4—Waveforms at various peints in
the generator.
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the power supply (Fig. 5) either posi-
tive or negative portions may be elimi-
nated if you desire to take either of
these voltages from sonte existing
supply.

The input is connected to the plate
of the sweep amplifier or to one of the
horizontal deflection plates of the C-R
tube. On a 5BP1-A tube, pin 6 usually
has the correct polarity. The proper
connection can be determined when
making final adjustments.

The output connection is shown in
Fig. 6, the common arrangement of the
high-voltage circuit in the majority of
oscilloscopes. Components C and R are
usually provided on scopes with Z-axis
modulation or blanking. If they do not
exist on the oscilloscope, they may be
added. A good value for R is 470,000
ohms, % watt. Its value is not critical.
C may be any value greater than 50
puf, but it must have a voltage rating
greater than the high voltage of the
oscilloscope plus the B-plus voltage of
the time-base marker generator. Take
care to cut off all voltages and discharge
the scope’s high-voltage capacitors be-
fore making this connection.

Final adjustments

After the unit is connected and
mounted, final adjustments are made.
Set the sweep width of the oscilloscope
to just cover the entire screen. With
the bias control R5 set for 0 volts,
adjust R] to the point where half the
trace is covered with marker dots. If
the marker dots appear on the left side
of the screen, the adjustment is correct.
If they appear on the right side, the
input signal should be taken from the
opposite deflection plate. If the scope
does not have a push-pull sweep cir-
cuit (one deflection plate is grounded),
it is necessary to reverse the signal
polarity by disconnecting C2 from the
plate of V1-a and connecting it to the
cathode. The same procedure is used
for adjusting the signal input to the
point where half the screen is covered

SEL RECT- 20 MA OR MORE (2)
RI DI

s 4700 /1W B+ 150V
-0 <
17vAC Yoo ih -
}ﬁm/lsov
C-105V
6.3V HIRS €3

oM (C+B-)

RI—100 ohms, | watt

R2—470 ohms, | watt

R3—2,700 ohms, | watt

Cl, 2, 3—20 pf, 150 volts

D1, 2—20-ma selenium rectifier
{Federal 1159 or equivalent)

S—Spst toggle switch

T—Power transformer, primary |17 volts: secondary
125 volts, 50 ma, 6.3 volts, 2 amp
(Stancor PA-8421 or equivalent)

¥1—0B2, voltage regulator

Fig. 5—Power supply for the time-base
marker generator.

with marker dots. When the adjust-
ments are completed, the unit is ready
for use.

In optimizing the marker generator
for any particular sweep width, poten-
tiometer R5 is turned past the point
where all the trace is covered with
dots. This increases the bias on V1-b.
This bias is increased to the point just
before the dots begin to blur. (When
the dots blur, the oscillator is not being
interrupted sufficiently to start oscil-
lating at the same point on each
sweep.) This will produce a well defined
series of marker dots. By counting the
dots between any two points on the
trace, the time between these two points
is measured. The number of dots seen
on the scope is equal to the number
of microseconds.

Possibly the most basic application
of a time-base marker is that of fre-
quency measurement. With a sine-wave
on the oscilloscope screen, the time-base
marker dots are counted across any
complete cycle of the sine wave under
measurement. This is the time period
of one full cyele of the sine wave. The
frequency can then be found by the

$:00 P

Picture of a smart TV technician

making a dollar a minute

on his way back from lunch
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formula: 1,000,000

t
where t is the number of marker dots
counted and f the frequency in eycles
per second.

An excellent application for a time-
base marker is found in testing ampli-
fier response with a square-wave gener-
ator. Normally the square-wave method
gives only an indication of “good” or
“poor” response. By using the time-
base marker, the actual high-frequenecy

SCOPE
rI-HV‘
y

ol

f

Fig. 6 — Method
of connecting
marker gener-
ator to oscillo-
scope.

VYV V-4

AAA. AAIAA AAA L AAA
v \ 4

A 4

SOyt OR LARGER/2KV
J

{ MOD IN
c S
b 4 A RQUTOR | ouTPUT OF
ol P24 MARKER GEN
xmusnv':, TEXT 4

—HV
response can be determined. Count the
number of dots that ocecur while the
square wave rises from zero to 63% of
its peak value. Then use the formula:
p; 159,000
Tt
where t is the number of dots counted
and f, the high-frequency 3-db point
in cycles per second.

TV receiver servicing can be aided
by a time-base marker—waveforms
may be truly checked rather than ‘“‘just
looked at.” To the experimenter, a
time-base marker is indispensible in
any waveform applications. Serious
photographers can use the instrument
and a scope to measure the peak and
duration of light from various types
of photoflash lamps and to check the
shutter action and accuracy at differ-
ent speed settings. END
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“Naturally...it's the
GOLD Twilight Antenna
by MWinegard CO. gg-11
BURLINGTON, IOWA"
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demands reliable

MODEL U-98—first and finest fully auto-
matic rotator. Eye-appealing decorator
colors —ivory, Forest Green and Standard
Mahogany Grain. Retail . . . .. .. $44.25

DON’T ASK VIEWERS TO PUT UP
WITH A ‘STAY-PUT’ ANTENNA!

® TV authorities admit the higher sensitivity
of color. *

® Viewers won't tolerate weak, washed out

colorl!
® Maximum directivity with ALLLANCE TENNA-
2 MODEL T-12—with exclusive # ROTOR is the best insurance for top
Tenna-Teller Pointer—highly accurate. Strik- £ £ CO O 1
ing, modern design. Forest Green and Ivory | — 1
or Standard Mahogany. Retail . . . $34.25 1! antenna performance L FULL L R

Decorator Colors priced $2.00 extra.

Wherever you find Color TV, it will pay you to recommend Alliance!

. Every color TV buyer is a potential Tenna-Rotor sale . . . even in metropolitan
areas. Because the “fringe” area for color is closer to the transmitter!
Viewers who might tolerate black and white TV that’s "'so-so”, will nof
put up with irritating, “ghosty” color. And independent interviews at point of sale
show that color TV customers find it easy to say Yes to Alliance Tenna-Rotor!

wMany TV authorities agree that color is more sensitive than black and white. “Chromatic gradation” with color
that's ghosty, is harder on the eyes than black and white. Many recommend properly installed outdoor antennas
with rotators, to improve directivity of the antenna, to help overcome interference and reduce annoying
effects caused by the higher sensitivity of color, and the normal characteristic of color to “'drop out" quicker.

e ALLIANCE

MANUFACTURING COMPANY, INC.

(Division of Consolidated Electronics Industgies Corp.)

ALLIANCE, OHIO
In Canada—ALLIANCE MOTORS, Schell Avenue, Toronto 10
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TEST INSTRUMENTS
2-TRANSISTOR SIGNAL GENERATOR

RS

Portable unit operates over broadcast
band—can be used for intercom work

By JOSEPH CHERNOF

i l%

{irf
lml mn mmmu

!

114

Top—Components
signal generator.
Bottom—Checking receiver with a¥o

layout of P T

POCKET-SIZED signal gen-
erator is a handy gadget for
any electronic lab or workshop.
This transistorized unit (see

diagram) covers the entire broadcast
band (550-1700 ke¢), has a self-con-
tained source of audio modulation and
makes a useful signal generator for
working in the field. It can also be
used as a low-power transmitter for
broadcasting through home radios or
as part of a transistor intercom instal-
lation when fed by a suitable miero-
phone. The generator draws only 2 ma
from a 30-volt B battery, yet puts
out a minimum of 3 volts rf throughout
its tuning range.

G-E 2N76 p-n-p junction transistors
are used in both the rf and af oscil-
lator stages since a number of these
units gave very consistent performance
in this circuit. Using an rf transistor
such as the G-E 2N78, with the proper
coil and eapacitor combination, would
extend the tuning range of the unit
to about 5 me.

Feedback necessary to sustain rf
oscillation with transistor V2 is pro-
vided through tapped windings on T2,
a special transistor oscillator coil de-

Parts for transistorized signal generator
R1—22,000 ohms

R2—I| megohm

R3—102,000 ohms

R4—27,000 ohms

R5—10,000-ohm pot., miniature, with spst switch

All fixed ;esisfors 1y watt, 10%

C3—100 puf

C4—2-qgang tuning capacitor, 10-365 puf

C5, C6—.001 pf

BATT—30-volt miniature B battery {Eveready 413
or equivalent)

VI, V2—2N76 transistors

Tl—miniature interstage audio transformer; primary
resistance 15,000 ohms, secondary impedance
95,000 ochms (UTC O-7 Ouncer or equivalent)

T2—transistor oscillator coil, Miller 2023

S—spst switch on RS

Transistor sockets {2)

Battery holder

Phenolic sheet, I/3 inch, approximately 3 x 4 inches

Knobs {2)

signal generator.

L T

Ctaj

B cs 100ppt v
g OT™
R2& IMEG

'(cu

RIG 22K

RI 2NT6(2) §L
—AAA— . —
100K % I]“ 2 1 N\ 4
RAS2TK (500! ]_ N
. o 77-.7
i - BATT 4

Schematic diagram of {0, | '—_L
transistorized sig- L
nal generator—has
af and rf oscillators. § By
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BUILD 16 RADIO

CIRCUITS AT HOME

only
with the New Deluxe
PROGRESSIVE RADIO "EDU-KIT"

32295
A COMPLETE RADIO COURSE

v No Knowledge of Radio Necessary

Now Aiso Includes

% TRANSMITTER

% SIGNAL TRACER
* SIGNAL INJECTOR
% CODE OSCILLATOR

NO NEED TO SPEND HJGREDS OF DOLLARS FOR A kADIO COURSE

The '""Edu-Kit'' offers you an outstanding PRACTICAL HOME RADIO COURSE at a rock-bottom price. Our
Kit is designed to train Radio & Electronics Technicians, making use of the most modern methods of home
training. You will learn radio theory, construction practice and servicing.

You will learn how to build radios, using regular schematics; how to wire and solder in a professional manner;
how to service radios. You will work with the standard type of punched metal chassis as well as the latest
development of Printed Circuit chassis,

You will learn the basic principles of radio. You will construct, study and work with RF and AF amplifiers
and oscillators, detectors, rectifiers, test equipment. You will learn and practice code, using the Progressive Code
Oscillator. You will learn and practice trouble-shooting, using the Progressive Signal Tracer, Progressive Signal
Injector, Progressive Dynamic Radio & Electronics Tester & the accompanying instructional material.

You will receive training for the Novice, Technician and General Classes of F.C.C. Radio Amateur Licenses.
You will build 16 Receiver, Transmitter, Code Oscillator, Signal Tracer and Signal Injector circuits, and learn
how to operate them. You will receive an excellent background for Television.

Absolutely no previous knowledge of radio or science is required. The ''Edu-Kit'' is the product of many
years of teaching and engineering experience. The '‘Edu-Kit"' will provide you with a basic education in Electronics
and Radio, worth many times the complete price of $22.95. The Signal Tracer alone is worth more than the
price of the entire Kit.

v No Additional Parts or Tools Needed

% EXCELLENT BACKGROUND FOR TV
Y School Inquiries Invited

v Attractively Gift Packed

THE KIT FOR EVERYONE

You do not need the slightest background in radio or science. Whether you are interested in Radio & Electronics
because you want an interesting hobby, a well paying business or a job with a future, you will find the ''Edu-Kit"
a worth-while investment.

Many thousands of individuals of all ages and backgrounds have successfully used the "Edu-Kit'' in more
than 79 countries of the world. The "Edu-Kit" has been carefully designed, step by step, so that you cannot
make a mistake. The "Edu-Kit" allows you to teach yourself at your own rate. No instructor is necessary.

PROGRESSIVE TEACHING METHOD

The Progressive Radio "'Edu-Kit"' is the foremost educational radio kit in the world, and is universally accepted
as the standard in the field of electronics training. The "Edu-Kit'' uses the modern educational principle of
""Learn by Doing." Therefore you construct, learn schematics, study theory, practice trouble-shooting—all in a
closely integrated program designed to provide an easily-learned, thorough and interesting background in radio.

You begin by examining the various radio parts of the '"Edu-Kit."" You then learn the function, theory and
wiring of these parts. Then you build a simple radio. With this first set you will enjoy listening to reqular broadcast
stations, learn theory, practice testing and trouble-shooting. Then you build a more advanced radio, learn more
advanced theory and techniques. Gradually, in a progressive manner, and at your own rate, you will find yourself
constructing more advanced multi-tube radio circuits, and doing work like a professional Radio Technician.

Included in the ""Edu-Kit" course are sixteen Receiver, Transmitter, Code Oscillator, Signal Tracer, and Signal
Injector circuits. These are not unprofessional breadboard” experiments, but genuine radio circuits, constructed
by means of professional wiring and soldering on metal chassis, plus the new method of radio construction known
as "'Printed Circuitry.” These circuits operate on your regular AC or DC house current.

A COMPLETE RADIO COURSE—NOTHING ELSE TO BUY

You will receive all parts and instructions necessary ot build 16 different radio and electronics circuits, each
guaranteed to operate. Our Kits contain tubes, tube sockets, variable, electrolytic, mica, cerami¢c and paper
dielectric condensers, resistors, tie strips, coils, hardware, tubing, punched metal chassis, Instruction Manuals,
‘wire, solder, etc.

In addition, you receive Printed Circuit materials, including Printed Circuit chassis, special tube sockets,
hardware and instructions. You also receive a useful set of tools, a protessional electric soldering iron, and a
self-powered Dynamic Radio & Electronics Tester. The "Edu-Kit'' also includes Code Instructions and the Progressive
Code Oscillator, in addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You will
also receive lessons for servicing with the Progressive Signal Tracer and the Progressive Signal Injector, a High
Fidelity Guide and a Quiz Book. You receive all parts, tools, instructions, etc. There is nothing else to buy.
Everything is yours to keep.

PRINTED CIRCUITRY ||

At no increase in price, the "Edu-Kit" now includes
Prjnfed Circuitry. You build a Printed Circuit Signal ]
Injector, a unique servicing instrument that can detect
many Radio and TV troubles. This revolutionary new
technique of radio construction is now becoming popular ||
in commercial radio and TV sets. I

A Printed Circuit is a special insulated chassis on which |!
has been deposited a conducting material which takes
the place of wiring. The various parts are merely plugged “
in and soldered to terminals. |

Printed Circuitry forms the very basis of Automation |
Electronics. ll
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FREE EXTRAS
® SET OF TOOLS

® SOLDERING IRON

e ELECTRONIC TESTER

e TESTER INSTRUCTION
MANUAL ¢ HIGH FIDELITY
GUIDE » QUIZZES * TELEVI-
SION BOOK . RADIO
TROUBLE - SHOOTING BOOK
e MEMBERSHIP IN RADIO-
TV CLUB: CONSULTATION
SERVICE *» FCC AMATEUR
LICENSE TRAINING + PRINT-

ED CIRCUITRY = PLIERS-

CUTTERS *  ALIGNMENT

TOOL °* CERTIFICATE OF
MERIT

]

|

|

4R

|

I [ Send "Edu-Kit" C.O.D. | will pay $22.95 plus postage.

‘ | T Send me FREE additional information describing *'Edu-Kit."
|
|
|
|
I
|

SERVICING LESSONS

You will learn trouble-shooting
and servicing in a progressive
manner. You will practice repairs
on the sets that you construct. You
will learn symptoms and causes of
troubles in home, portable and car
radios. You will_learn how to use
the professional Signal Tracer, the
unique Stanal Injector and the dy-
namic Radio & Electronics Tester.
While you are learning in this
practical way, you will he able to
do many a repair job for your
friends and ncighbors, and charge
fees which will far exceed the
price of the “Edu-Kit.”” Our Con-
sultation Service will help you
with any technical problems you
may have.

). Stataitis. of 25 Peplar PI.,
waterbury, Cann., writes: *‘1 have
repaired several sets for my
friends, and made money. The
“Edu-Kit" paid for itseli. 1 was
ready to spend $240 for a Course,
but 1 feund your ad and sent for
your Kit.”’

FROM OUR MAIL BAG

Ben Valerio, P .0. Box 2i,
Magna, Utah: *The Edu-Kits are
wonderful. Here | am sending
you the questions and also the
answers for them. | have been in
Radio for the last seven years, but
like to work with Radio Kits. and
like to build Radio Testing Equip-
ment. | enjoyed every minute |
worked with the different Kits; the
Signat Tracer works fine. Also
like to let you know that 1 feel
proud of heeoming a member of
your Radio-TV_Club.”

Robert L. Shuff, (534 Mon-
roe Ave., Huntinoten, W. Va.:
“Thought | would drop you a few
lines to say that ) received my
Edu-Kit, and was really amazed
that such a barvain can be had at
such a low price. | have already
started repairing radios and phon-
ographs. My friends were really
surprised to see me get into the
swing of it so quickly, The Trou-
hleshooting Tester that comes with
the Kit is really swell. and finds
the trouhble, if there is any to be
found.”

PROGRESSIVE "EDU-KITS", INC,

497 Union Ave., Dept. 134G, Brookiyn 11, N. Y.
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YOU NEED THESE FEATURES:

Meter Movement Protection up to 500 times overload
is provided by a rectifier network.

The 555A Measures: AC Current, DC Current, AC Voltage,
DC Voltage, Output, Resistance

43 Unduplicated Ranges

Separate Range and Function Switches

Double Magnetic Shielding

3% DC, 4% AC Permanent Accuracy

Easy to Read, Four Color Scales 4 7% ‘* long

Metal Case with Die Cast Bezel 6 Yg'* x 4% x 2 V3"
Sensitivity: 20,000 Ohms/Volt DC, 2000 Ohms/Volt AC

NEW LOW PRICE
Not $49.50, but priced lower than ever
betore. Complete with probes and bat- $449_5

teries. (Replaces former model 555)

PHAOSTRON INSTRUMENT AND ELECTRONIC COMPANY

151 Pasadena Avenue, South Pasadena, California
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signed by J. W. Miller to provide
proper impedance and phase relation-
ships for optimum performance with
transistor ecircuits. The primary of
T2 is tuned by C4-a and C4-b, a two-
gang standard broadcast-band tuning
capacitor with both sections connected
in parallel. A second tuning adjust-
ment is provided by the adjustable fer-
rite core in T2. However, it was found
that with the core adjustment on T2
screwed in about as far as it would
go, C4-a and C4-b were adequate to
cover the entire broadcast band.

Resistors R3 and R4 supply the
proper dc bias to the base of V2, and
C5 provides dec isolation while at the
same time feeding rf energy back.
Resistor R5, a miniature Clarostat
potentiometer and switch assembly,
serves as the rf output control, and C6
as rf output capacitor.

Feedback for af oscillator transistor
V1 is provided by transformer TI1, a
UTC O-7. Almost any interstage type
transformer with about a 3-to-1 turns
ratio could be used as long as the
higher-impedance winding goes to the
collector of V1 and the lower-impedance
winding to the base. Base bias for V1,
supplied by R2 and R1, reduces total
current drain of the stage to an ex-
tremely low figure.

With C2 connected across the sec-
ondary of T1 this circuit oscillates
at about 5,000 cycles. A larger trans-
former with more inductance in the
windings would lower this frequency
considerably and C2 could probably be
eliminated. The af output of V1 is
coupled to the base of V2 through C3,
producing fairly eclean modulation of
the rf carrier.

The 30-volt miniature B battery is
mounted in a miniature battery holder
now available commercially. Both 2N76
transistors are plugged into standard
transistor sockets. This type of instal-
lation is preferable to making direct
soldered connections to the transistor
leads, risking damage by overheating.

The entire unit is built up on a
1%-inch-thick phenolie block, 3 inches
wide and 4 inches long. The relatively
large size of the tuning capacitor pre-
vents using a smaller base. In trans-
mitter or intercom applications V1
should be disabled. Then, fairly good
voice modulation may be obtained by
opening the connection to ground of
the emitter element of V2 and inserting
a carbon microphone in series.

The signal generator dial may be
calibrated with the help of a home
radio, by zero-beating its output against
local broadcast stations of known fre-
quency. Tune in a station around 600
ke and then, starting at the low-fre-
quency end, tune the signal generator
for a null between two whistles. Mark
the dial with the station frequency.
Repeat the operation on other stations
every 20 ke or so across the broadeast
band. The frequency stability of tran-
sistor oscillators is not exceptionally
good so calibration should be rechecked
frequently. END

RADIO-ELECTRONICS
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ELECTRON TUBES

Practical CBS Transistor Home-Study Course

Learn all
about transistors
by using them

PREPARE NOW FOR THE FUTURE!

Let’s face it. Transistors are here . . . now!
Advancement opportunities are waiting for
those who know all about their basic funda-
mentals, Are you ready?

This new, profusely illustrated Transistor
Home-Study Course, a CBS first, was written
to make it easy for you to learn by using
transistors. Service-dealers . . . technicians

. . and engineers find this residence-course-
at-home both fast and fascinating. What you
learn you remember because you do it your-
self . .. by making several practical transistor
devices which you can keep and use. Course
was written for CBS by A. C. W. Saunders,
a well-known educator and author.

Check the table of contents. Then read
how easy it is for you to start your Transis-
tor Course today.

CBS Transistor Course Includes

Ten intensive lessons {with 3-ring binder) . . .
up-to-date, complete

o Simplified basic theory . . . how transistors work
o Practical experiments and servicing techniques
for: Amplifiers . . . applications in all fundamental
circuits
Oscillators . . . a-f, r-f, relaxation, multivibrator,
special TV
Rectifiers . . . diode and transistor rectifiers and
detectors
Practicol commercial applications . . . immediate
and future

o With free correction and consulting service ... and
up-to-date supplements for certified groduates
HOW TO GET IT
Call your CBS Tube distributor. He'll tell
you how to get the CBS Transistor Home-
Study Course, PA-175. See him, or write us
. .. today!

LECTRON TUBES

SEMICONDUCTORS

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

NOVEMBER,
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phase- shift

comparator
measures

frequency ratios,

modulation

T0 scope’sf""'\

VERTICAL INPUT

LOW FREQUENCY
INPUT

Add this
attachment to
your scope to
measure audio
frequencies.
Also checks
moduluation
percentages

By J. E. PUGH, JR.

REQUENCY comparison by the
circular-trace method is very sim-
ple and permits accurate compar-
ison of higher frequency ratios
than possible with the econventional
Lissajous-figure method.

In the circular-trace method, the
lower frequency is used to generate a
circle or ellipse on the oscilloscope by
applying it to the horizontal and ver-
tical amplifiers through an appropriate

© AAA
HIGH FREQ Bl
INPUT
©— 1T 8) TO HORIZ AMPL
ca
r b DUAL PLUG
© A (®) | TO VERT AMPL
LOW FREQ 500K 470K
INPUT DUAL PLUG
© +- {®) | TO SCOPE GND.

Ri—pot, 500,000 ohms

R2—470,000 ohms, !/, watt

R3—1,000 ohms, !/, watt

C—.0l pf, 200 volts

Banana plugs, double, Millen 37212 (2)

Banana jacks, double, National FWJ (2)

Banana plugs, single, 34-inch stud, Johnson 108-75A (2)
Banana plug, insulated, single, red

tnsulaior, binding-post mount, double, National FWC
Bar knob, 14 inches for lj4-inch shaft

Bakelite tie point, 2 terminals

Aluminum case, 1% x 2'/4 x 2% inches, Fleximount
Red test prod wire, 0.140-inch diameter (10 feet)
Black test prod wire, 0.140-inch diameter (10 feet)
Insulated sieeve, s inch OD x 3% inch long
Miscellaneous hardware

Fig. 1—Circuit of phase-shift compara-
tor.
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— HIGH FREQUENCY
INPUT

TO SCOPE'S
HORIZONTAL INPUT

phase shifter. The higher frequency is
applied to the vertical amplifier and
appears as a modulation on the cirele.
Because the trace is circular, the for-
ward and return portions of the pattern
do not overlap as with Lissajous figures.
Confusion is eliminated and comparison
of very high frequency ratios is pos-
sible.

Although the higher and lower (ref-
erence and unknown) frequencies are
interchangeable as connected to the
phase shifter, a more easily read oscil-
loscope pattern is obtained when the
lower frequency is used to generate the
circular trace. In most scopes the gain
and high-frequency response of the
horizontal amplifier are less than those
of the vertical amplifier so the lower
frequency is applied directly to the
horizontal amplifier.

The phase shifter can also be used
for measuring percentage of modulation
of both carrier and modulation fre-
quencies.

Comparator circuit
The comparator is easy to build and
operate. It ecan simplify frequency
comparison—such as oscillator calibra-
tion—immensely. It is designed to per-
mit direet connection to the oscilloscope.
The basie phase shifter consists of C

www.americanradiohistorv.com

Parts layout inside
comparator.

Fig. 2—Circular trace is
obtained with comparator
connected to a scope.

and R1 (Fig. 1) while resistors R2 and
R3 isolate the higher-frequency gen-
erator from the lower-frequency gen-
erator and horizontal amplifier. Poten-
tiometer R1 permits adjustment of the
lower frequency’s phase, as applied to
the vertical amplifier. This allows the
shape of the circular trace to be ad-
justed for best readability. C and R1
supply a usable phase shift from 20
cycles to about 1 me. The low-frequency
shift can be improved by increasing
C to 0.1 uf—but at the expense of a

smaller shift at the high-frequency
end.

A 1% x 2% x 23%-inch aluminum
box houses the circuit. The layout is
not critical, but clearance between
parts must be watched as space is
limited.

A double banana plug permits direct
connection to the vertical amplifier

terminals of the oscilloscope, and a
single banana plug on a flexible lead
connects to the horizontal amplifier.
Both the reference and unknown fre-
quencies are connected to the circuit
through double banana plugs and jacks.

The double banana plug for connect-
ing to the vertical amplifier is mounted
on one end of the case. (To match the
vertical input of your scope another
type of connector may be needed. Just
replace the double banana plug with a
connector to matech your scope.—
Editor) It is made from a double bind-
ing-post insulator and two banana plugs
with threaded mounting studs. The
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TEST INSTRUMENTS

Fig. 3—Oscilloscope
trace showing a fre-
guency ratio of 7:1.

threaded studs are smaller in diameter
than the holes in the insulator and a
14 -inch-diameter 3g-inch-long sleeve is
used to provide a good fit. The sleeve
can be metal or fiber. The assembled
plug is inserted in one of the double
jacks before tightening the nuts to
align the plugs correctly.

After construction is completed the
individual plugs and jacks can be
labeled with decals. The hot terminal
of each plug and jack should be marked
with a dab of red paint since they are
not polarized.

How to use it

First insert the double banana plug
of the comparator into the scope’s ver-
tical input terminals. Connect the single
plug to the horizontal amplifier jack.
If the reference frequency is the lower
one—such as the 60-cycle power-line
frequency or a variable low-frequency
generator—connect it to the lower-
frequency terminals.

Now attach the unknown-frequency
generator to the higher-frequency ter-
minals and reduce its output to zero.
With the scope’s sweep-selector switeh
set on external, adjust the comparator’s
phase control to give a circular sweep
as illustrated in Fig. 2. The horizontal
and vertical gain controls are adjusted
to give a suitable size to the circle.
Increase the output of the unknown-
frequency generator until the circle is
well modulated but avoid overlapping
the upper and lower portions of the
trace. See Figs. 3, 4, and 5 for this
pattern.

Adjust the reference frequency until
a stationary pattern is obtained and
count the number of eycles on the
circle. This is most easily done by
counting the number of peaks—posi-
tive or negative. Then determine the
number of lines cut by a radial line
through the circle. This is shown in

Fig. 4. The frequency ratio is now
determined by: Ratio:
number of cycles (+ or peaks)

number of lines cut

120

Fig. 4—Pattern seen
with 7:2 frequency
ratio.

Fig. 7—Method of
measuring percent of
modulation from os-
cilloscope pattern.

TO MODULATED HIGH ™
— S
CARRIER _OFREQ HORIZO-
INPUT AMPL
TO REFERENCE _OLOWQ \}ER &l
VOLTAGE faee. Loy
£ Lo G6ND Lo

Fig. 6—Using comparator to measure
percent of modulation.

In Fig. 3 the ratio is 7/1, in Fig. 4 it
is 7/2 ond in Fig. 5 it is 17/1.

When comparing frequencies over a
wide range—when calibrating an audio
signal generator with a 60-cycle refer-
ence frequency-——it is not necessary to
count cycles at each multiple of the
reference frequency. Simply check the
ratio at one of the lower multiples and
add the reference frequency each time
a stationary pattern with complete
cycles (Figs. 3 and 5) is obtained.

For example, 60 would be added each
time a stationary pattern of full cycles
is obtained if the reference frequency
is 60 cycles. An occasional count should
be made to be sure that a multiple
hasn’t been missed.

It is possible to compare frequencies
up to several megacycles. The upper
limit is determined only by the fre-
quency response of the oscilloscope
amplifiers.

The percentage of modulation can
be obtained by using a reference fre-
quency much lower than the carrier
frequency but higher than the modula-

www.americanradiohistorv.com

Fig. 5—This scope
trace shows fre-
quency ratio of 17:1.

tion frequency. Connections to the
comparator are shown in Fig. 6. This
will give a pattern as shown in Fig. 7.
This makes possible a very simple per-
cent-of-modulation measurement with-
out requiring a connection to the modu-
lation voltage.

By connecting the modulated carrier
to the high-frequency terminal and the
modulation voltage to the low-frequency
terminal a pattern similar to the
familiar trapezoid is obtained.

In either case the voltages will have
to be about the same amplitude as when
making modulation measurements using
conventional methods.

In Fig. 7 the percent of modulation
is 30 and is obtained by:

% modulation 2 g X 100.

When the reference frequency is
equal to or less than the modulation
frequency, the area between a and b
will appear as a number of alterna-
tions. The shape of these alternations
will deperid on the shapes of the refer-
ence and modulation voltages and the
number of eyecles on their frequency
ratio.

If the reference frequency is in-
creased until it nears the carrier fre-
quency, waves extending the entire
width of the ring (from a to a’) will
begin to appear. The number of com-
plete cycles will indicate the carrier to
reference frequency ratio. END
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Use Delco Radio
Service Parts!

SPEAKERS
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2N278 —Highast power transistos

used in auto radios.

4

VIBRATORS

TRANSFORMERS

Your Delco Radio Electronic Parts Distributor carries

the complete line, giving you fast, dependable service on the items
you’ll need for Delco Radio—and other radio —service work. Delco Radio also
provides:

e Wide selection of special application parts e Effective warranty program
e Complete technical training program e Dealer identification signs

Get the facts today on this truly profitable dealer setup, and grow with General
Motors!

Available everywhere through PRATS D E I ‘ : ) o R A D I
Electranic Distributors ‘WI° SALES !
_ UNITED MOTORS SYST

ossecetediuilbLLL _ DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA
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...another

MATLORY

service-engineered
product

prove
MALL

To demonstrate how well Mallory
“Gem” tubular capacitors resist
moisture, we put some in plastic
tubes filled with water. Months
later, their internal resistance
remains unchanged . . . proving
there has been no moisture
absorption.

Sure, you don’t expect to submerge
the capacitors you install. But when
you’re looking for top performance,
even under the toughest humidity —
always ask for Mallory “Gems.”

Get your stock today from your
Mallory distributor. He carries
them in all popular ratings for
by-pass and coupling applications.
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P. R, MALLORY & CO. Inc.,, INDIANAPOLIS 6, INDIANA

® Mercury

_ » Capacitors:

ORY

“GEMS”

s Controls
® Vibrators » Switches
® Resistors » Rectifiers

© Power Supplies = Filters

and Zine-Carboa
Batteries
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M ONITOR

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

IBERT: Divertissemnent
FRANCAIS: Symphony for Strings

Surinach conducting

MGM String and Chamber Orchestra

MGM E-3514

The recent Boston Pops recording of the
Divertissement, which I liked very much, is a
full-scale orchestral transcription. This is the
original scoring for a smaller chamber orchestra
and the effect is possibly even more amusing.
The greater intimacy of the smaller group and
the excellent presence produce a fine effect in the
living room. The Francais symphony is a sel-
dom-heard work which most listeners should find
interesting, pleasant and restful. The string bass
on both sides is outstanding. Some pickups may
be slightly overdriven on the peaks.

COBERT/LANG: Frankie and Jolhnny
Special cast and orchestra
MGM E-3499
This is another first performance of a dra-
matic musical but of a very different color. Based
on the tale told in the classic jazz song Frankie
and Johnny, it is billed as a legend in two acts.
This presénts the songs from the two acts as thev
had been performed on Broadway. I commend it
to other companies as evidence that a Broadway
type show can be recorded reasonably cleanty,
with a minimum of overcutting, good tonal bal-
ance and fine sound.

Calypso Jazz Sampler
Cook XX-2
Another Cook sampler, this one with 14 selec-
tions from 9 of Cook’s Caribbean albums, includ-
ing at least one of all the various local types
from pure calypso to steel band, recorded on the
scene, pressed by Microfusion and packazed in
sealed, flexible, transparent plastic cases. Typical
Cook quality with tremendous presence and a
wide variety of high, middle and bass, test and
showoff material. The maracas high highs are
especially impressive on equipment with a fine
transient and high end response. The bass is live
and different.

Folk Music Festival (Songs and Dances
of Kazakhstan, Kirghizia, Georgia
and Moldavia)

Various artists

Westminster WP-6053
Some 18 samples of folksongs of Russia in per-
formances and recordings which are both rather
amatewr in quality but with on-the-very-spot
authenticity. The master tapes are Russian and
recorded (but clearly not by Emory Cook) in the
various provinces with indiginous performers. As
for the songs and dances. they should be of
interest not only to the folksong specialists but
to the ordinary listener as well and would
enliven a hi-fi concert nicely. Most of them have
an 1 played fiddle for the Czar” pattern, but
some resemble Spanish flamenca more than any-
thing else and others have definitely Oriental
elements.

Bach on the Biggest
Robert Elmore on Organ of Atlaniic
City Convention Hall
Mercury MG-50127
Bach buffs will be rebuffed by the very title
and idea, but those who like their sound bigger
and louder will find here a noteworthy experi-
ence, especially in big pedal bass and one of the
longest reverberation periods on records. Actu-
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NEW RECORDS (Continued)

ally Elmore is not irreverent and the reverbera-
tion doesn’t do mayhem to Bach. Mercury engi-
neers deserve great credit since the proper place-
ment of a mike or mikes must have presented a
headache in keeping with the monumental size of
both building and organ.

Fiesta for Pipe Organ
With Rhythm Accompaniment
Alfred Mendez, Organist
RCA YVictor LPM-1444

And now mambos, cha-cha-chas and other
Latin musical tid-bits on the organ with a
rhythm backing—a combination that is possible
only with the help of multiple miking and elec-
tronic*reproduction. Anyhow, the combination of
a fair pedal and sharp Latin style high highs
is most individual and provides a unique hi-fi
potpourri. Very clean and sharp.

Fingers on Fire
Arthur Smith and His Cracker-Jacks
MGM E-3525
Arthur Smith is the hill-billy virtuoso of the
Carolinas radio and TV stations who is billed as
“the world’s greatest guitar player” and here
doubles on banjo, fiddle, mandolin and accordion
in a dozen of his biggest hits, including Listen
to the Mocking Bird, Yes, Sir, That's My Baby,
Chiclen Strut, Freeze it Boogie, etc. Before you
contest the claim, you’ll do well to listen to this.
Notable hi-fi-wise for the very fine reproduction
of the plucked instruments and the novel effects
Arthur achieves, including eclucking of chickens,
chirping of birds, ete. And a far better recording
than pop music usually receives.

4 Night at Poppa John’s
Pappa John Gordy, Piano with Varieus
Backing
RCA Victor LPM-1424
Here’s more pop recorded cleanly and with
high presence and notably sharp highs. Poppa
plays ragtime with an infectious beat though not
with the originality of Del Wood. Add this to the
1-foot shelf of really good pop recordings,

S. F. Record Tid-Bits
San Francisco M-33012
This is a sampler of this label’'s complete
catalog, but it is also an excellent review of the
evolution of popular music from the nineties to
the present, plus a sampling of mechanieal
music-makers such as the old player pianos and
cylinder phonographs. The recording technique
is top-notch—in the audiophile class—and pre-
sents 