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' NOW...
- Iost easy o read

® Clear, unbreakable, shadowless front for instant wide vision.
® 5 to 500,000 cps on A.C.
@ Continuous resistance reading from 0.1 ohms.to 100

megohms.
@U ® Polarity reversing switch.
® Only one (king-sized) switch selects both circuit and range

—minimizes wrong settings, burnouts.

Only Triplett affords you such a wide choice of VOMs. What-
ever your application—broad or limited—there is a Triplett
VOM particularly suited for it.

the mighty nine + two

:::::

' 666-R

---f-,-

666-HH

630 630-A 630-PL ' 630-APL 630-NA

TRIPLETT ELECTRICAL INSTRUMENT COMPANY ¢ BLUFFTON, OHIO
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All equipment is yours to keep.

'You Practice

~+SERVICING

xf' with Kits NRI Sends

Right now, a solid, proven field of
opportunity for good pay is servic-
ing the millions of Television and
Radio sets now in use, With NRI's
Servicing Course, without extra
charge, you get NRI kits developed
especially to give actual practice
with Television-Radio equipment.
You build, test, experiment with
actual Television-Radio receiver
build, use testing equipment.

| Will Train You ot Home in Spare Time

You Practice

~BROADCASTING

3 wnh Kits NRI Sends

f&~ Clearly written NRI lessons teach
‘A TV-Radio-Electronics principles.

Right in your own home, during

spare time, you gain knowledge,
get confidence building experience,
i, develop skills needed to get and

> # %\ hold jobs in this vast industry.
g As part of NRI communications
. training you build low-power
Broadcasting Transmitter, other
equipment; train for your FCC
Commercial Operator’s li-
cense. You learn by doing.

v

fobe o TELEVISION-RADIO Technician

' _TELEVISION

Making Jobs, Prosperity

A steady stream of new electronic
productsisincreasing opportunities
for TV-Radio Technicians. The
millions of Television and Radio
sets now in use need servicing.
Hundreds of TV and Radio sta-
tions on the air offer interesting

4 jobs for Operators and Technicians.

Technical Know-How Brings
Better Pay, Advuncement
NRI TRAINED

THESE MEN

“My income has steadily
increased in Radio. I have
" advanced to Chief Engineer
“of TV Station KTIV.”—
+ A. H. Swmrrl, Sioux City,
Iowa

&
-

“Fix sets part time in my
shop. Made about $500 first
three months of the vear.
Could have more but this is *
about all I can handle.

FRANK BORER, Lorain, O.

Py ‘
“I've come a long way in
Rudio and Television since

P> graduating. Have my own
business on Main Street.”—

(‘/1 Jog TRAVERS, Asbury Park,

New Jersey.

“Before finishing the NRI
course I was employed as
Studio Engineer at KMMJ.
I am now announcing.”’—
BiLLr DELZELL, Grand
Island, Nebraska.

(®
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Mail Today-Tested Wayloﬁeder/’ay

New electronic
products are
boosting the need
formoreand more
trained TV-Radio
Technicians. Of-
fices, plants,
homes everywhere—are obliged to
buy their knowledge and services.
For instance, transistor Radios,
Color TV, Hi-Fi, were unknown a
few years ago. Guided missiles, com-
puting machines, automation would
not be possible without this miracle
science—Electronics. Police, Avia-
tion, Mobile Two-Way Radio are
expanding. The military services
reward qualified Technicians with
higher rank and pay. To ambitious
men everywhere, ’

here is rich prom-
ise of fascinating
jobs, satisfaction
and prestige, in-
creasing personal
prosperity.

Americas Fast Growing Industry
Dffers You Good Pay, Success

People look up to and depend on the Technician, more
than ever before. His opportunities are great, and are
‘ increasing. Become a TV-Radio Technician. At home
and in your spare time, you can learn to do this inter-
esting, satisfying work—qualify for important pay.
Founder, Nationai NRI is America’s oldest and largest home study TV-
Radio institute Radio school with over 40 years’' experience and
Over 40 Years'Experience  thousands of successful graduates. NRI methods are
Training Ambitious Men tested. proved. Successful graduates are everywhere.

Start Soon to Make $10, $15 a Week Extra Fixing Sets

NRI students find it easy and profitable to start fixing sets for neighbors
and {riends a few months after enrolling. Use the Tester built with parts
NRI furnishes to locate and correct TV-Radio receiver troubles. Picking
up $10, $15 and more a week gives substantial extra spending money.
Many who start in spare time, soon build full time TV-Radio businesses.

Mail Coupon — Find Qut What Television-Radio Offer You

You don’t have to know anything about electricity or Radio to understand
and succeed with NRI courses. And you train in your own home—keep
your present job while learning. NRI has developed simplified, practical
training methods. Ambitious men can get ahead fast. Many successful
NRI men did not finish high school. Mailing the coupon can be one of the
most important acts of your life. Do it now. Reasonable tuition, on low
monthly payments. Let us send you an actual lesson FREE. Judge for
vourself how easy it is to learn. A 64-page catalog gives details of oppor-
tunities and training. Address: NATIONAL RADIO .

INSTITUTE, Dept. 9FF,  Washington 16, D.C.

J. E. SMITH,

TheABc '
SERv:cfug

NATIONAL RADIO INSTITUTE,
Dept. 9FF,  washington 16, D. C.

Mail me Sample Lesson and 64-page Book, FREE.
(No salesman will call. Please write plainly.)

Nam¢ Age

[
¥ Address

City Zone. State

I I P Y Y T T L L]

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL
EE RIS TSNS SRS NS EEEE NS
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L OF ELECTROMIC |
. PUBLISHING 4

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

|

EDITORIAL ON THE COVER -

29 Millimeter Waves—Hugo Gernsback

TELEVISION {story on puage 40)

» 30 Diagnose Common TV Faults—A. V. J. Martin {

32 Kill Commercials Fast—Otto Relling Some vacuum fube§ are dif- [
e ferent. Only Y2 inch tail,

33 Use Polarized Plll}.’,s i . the nuvistor triode is the |

34 Commercial Antenna Installation for Fringe Arcas—Engineering | first of o new and different |
Staft, Scala Radio Co. series. 1t can outperform a

36 Unusual TVI-Eugene . Klemm LENE
37 TV Service Clinic—Conducted by Robert G. Middleton ‘

ELECTRONICS

40 Nuvistor—New Kind of Electronic Tube (Cover Feature)
—Lanry Steckler
42 Space Relay Station—Jordan McQuay
46 IRE Stresses Human Side—Eric Leslie
» 48 Electronics Helps the Mute to Speak—Aaron Nadell
50 Service Techs Report on Printed Boards

WHAT’'S NEW

51 Pictorial Reports of New Developments

AUDIO-HIGH FIDELITY

¥ 52 Two-Way Stereo Amplifier Uses Only Three Tubes—Edwin Bohr
54  200-Kw High-Fidelity Amplifier
55 All About the Reflex Enclosure, Part IV—P. G. A. H. Voigt
59 New Discs and Tapes, Sterco and Mono—Reviewed by Chester
Santon

TEST INSTRUMENTS

» 70 Measure Harmonic Distortion—Glenn E. Johnson
74 Resistor Substitutor—I. Queen
77 Damping Capacitors for Bilateral Instruments—Ronald L. Ives

el

77 Transistor Dc Microammeter—Rufus P. Turner

RADIO

78 The Single-Sideband Story, Part II-Edward M. Noll
84  Simple Transistor Oscillator—Charles Dewey
88 ABC'’s of Mobile Radio, Part V—Leo G. Sands

Color original by Weco Stu-
dio, New York, N. Y. '

118 Books 111  Noteworthy Circuits
113  Business and People 99  On the Market e
112 Correction 107 Patents
18. Cf)rrcspondcncc 91 Technicians’ News Average Paid Circulation
116 Literature 98 Technotes Over 187 000
102 New Tubes and Semiconductors 105 Trv This One !
6 News Briefs 112 50 Years Ago o

nirore or
HIGH FIDELITY

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

RADIO-ELECTRONICS. .une, 1959, Vol. XXX, No. 6. Published monthly at Mt. Morris, 111, by Gernshack Iublications, Ine. Second-clauss postage paid at Mt Morris,
111. Copyrizht 1938 hy Gernshack Publications, Ine. All rights xeserved under I'niversal, International and Pan-Aneriecan Copyright Conventions. _ i A
SUBSCRIPTION RATES: |'.8.. "8, possessions and Canada, $4.00 for one vear: $7.00 for two vears: $10.00 tor three vears. 'an-.American couniries $5.00 tor one year: $9.00
for two years: $13.00 tor three vears, All otlier countries $5.50 a vear: $10.00 for twe yea rs; $14.50 for three vears. .

SUBSCRIPTIONS: Address LOITESDOI\anC@ to Radlo-Electronics, Subscﬂmlon Dept., 154 West 14th St., New York 11, N.Y. When requesting a change of address, please fur
nish an address label from a recent issue. Allow one month for change of address. i Gernshack
GERNSBACK PUBLIC T ONS. INC. Executive, Editorial and Advertising Offices. 154 West [4th St., New York 11, N.Y. Telephone Algonquin 5-7755. Hugo ernshack,

Chairman of the Boa . Harvey Gernshack, President; G. Aliquo. Secretary.

BRANCH ADVERTISING OFFICES and FOREIGN AGENTS listed on page 122, o . At Off
POSTMASTER: If undeliverable, send Form 3379 to: RADIO- ELI‘CTRO\ICS 154 West 14th St., New York 11, N.Y. *Prademark rezistered U. S. Pat. ce.
4 RADIO-ELECTRONICS
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MAKE MORE MONEY
i TELEVISION

RADIO~-ELECTRONICS

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

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

You learn ALL PHASES of
Television-Radio-Electronics.

Other schools make several courses [
out of the material in our ONE

MASTER COURSE and you
pay more for less training than
you get in our course at ONE

LOW TUITION'! gk 2

BETTER..

MORE COMPLETE...
LOWER COST...

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

WILL CALL

2®
TOP PAY... IINI.IMI'I'ED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!

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

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

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

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

RESIDENT TRAINING AT LOS ANGELES

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

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

JUNE, 1959

LESSONS AND INSTRUCTION MATERIAL ARE
UP-TO-DATE, PRACTICAL, INTERESTING.
Every National Schools Shop-Method
lesson i1s made easy to understand by
numerous illustrations and diagrams.
All instruction material has been de-
veloped and tested in our own Resi-
dent School Shops, Laboratories and
Studios.

SEND FOR INFORMATION TODAY . . . it can
mean the difference between SUCCESS
and failure for you! Send for your
FREE BOOK ''Your Fuxure in
Television-Radio-Electronics’ and
FREE Sample Lesson. Do it TODAY,
while you are thinking about your
future. It doesn’t cost you anything
to investigate'

GET THE BENEFITS OF OUR OVER
50 YEARS EXPERIENCE

Approved for
Gl Training

NATIONAL@SCHOOLS(,

YOU GET...

e 19 Big Kits—YOURS TO KEEP!

o Friendly.Instruction and Guidance
® Job Placement Service

® Unlimited Consultation

o Diploma—Recognized by |ndustry
e EVERYTHING YOU NEED FOR
SUCCESS!

SHOP-METHOD HOME TRAINING
COVERS ALL PHASES OF INDUSTRY

. Television, including Color TV
Radio AM & FM

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

Automation and Computers
. Radar & Micro-Waves
Broadcasting and
Communications

0O SN N b

WORLD-WIDE TRAINING SINCE 1905

] MAIL NOW TO g
' NATIONAL SCHOOLS, Dept RG-69 ,
P 4000 S. FIGUEROA $1. LOS ANGELES 37, CALIF. |
Rush free TV-Radio "Cpportunity” Book and sample i
- - : lesson. No salesman will call. ’
el r " NAME AGE ]
o BT A
Y Mrraal LOF L2 ADDRESS 1
CITY ZONE STATE

l
NATIONAL SCHOOLS ¢
Los Angeles 37, Calif. g

www americanradiohistorv. com

Check if interested ONLY in Resident School training at Los Angeles.
BVETERANS. Give date of Discharge
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'NEWS BRIEFS

FCC'S BOOSTER STAND REVERSAL set-
tled a 5-year hassle by proposing to al-
low on-channel television booster sta-
tions to operate with FCC sanction in
the future. The FCC has been trying to
gét the several hundred boosters off the
air with no success. Now it is going to
ask Congress for laws helping it set up
standards for transmission and encour-
aging booster operation. One possible
problem is that with establishment of
real engineering standards the cost of
booster equipment will rise toward that
of translators. In any case, booster op-
eration on channels 4 and 5 is for-
bidden. since these channels are too
near aireraft bands on which safety of
life depends.

NEW COLOR TV SYSTEM is proposed by
a Maryland inventor. The receiver’s
picture tube uses a single gun that emits
three closely spaced beams. There is no
mask or post-acceleration grid, as in
the RCA and Lawrence tubes. The
screen is made up of narrow red, blue
and green stripes,

The problem of proper registration
is solved by using two pilot frequencies,
which modulate the red and green
beams, respectively. The phases of the
two pilot frequencies differ, and the
carrier is so weak as not to interfere
with the picture, even in the darker
portions. (The Phileo “Apple” system
used a single pilot beam.) These beams
correct for misregistry by.setting up an
error signal whenever the pilot beams
strike the blue phosphor or secondary-
emission surface over the blue strips.
The pilots also correct for errors in
convergence.

The inventor, Arnold Lesti, formerly
a senior engineer at the Bureau of
Standards and International Telephone
& Telegraph (ITT), has been working
with speecially built tubes and does not
expect to demonstrate the new system
until some further improvements in the
tubes have been made, possibly in about
6 months.

SERVICE DEALERS may be small busi-
nessmen, but the radio-TV service
business is a big industry today,
amounting to nearly $2.5 billion spent
annually by set owners for parts and
repairs. In fact, it’s bigger business
than the business of making and selling
the sets.

According to the Electronic Industry
Association figures compiled by veteran
surveyor Frank Mansfield, consumers
spent $2.49 billion for installation, parts
and servicing during 1958, compared

6

with only about $2 billion for new TV,
radio, phonos and hi-fi equipment. The
life span of TV sets is increasing
slowly—it was 7 years in 1955, but is
now nearer 9. Too, more and more sets
are being put into use, with fewer
being retired each vear. This should
mean a continuing increase in the de-
mand fox servicing. However, improved
reliability of components and solid-state
electronics, including ™ the expected
future transistor switchover will tend
to counteract some of the increase in
service needs.

Actual servicing and installation in-
come last year was about $1.13 billion,
while parts brought in about $1.36
billion. This repair revenue has been
growing steadily since 1950, when 1t
was $350 million.

GEIGER TUBE for measuring minute
amounts of radiation, vet within the
means of hospitals, industrial and medi-

tnput g-c circuit = i3

cal laboratories formerly unable to
afford ultra-sensitive radiation de-
tectors, has been announced by Amperex
Corp.

To measure the amounts of radiation
found in radioactive fallout, for ex-
ample, it is necessary to neutralize the
background noise, caused by cosmic
radiation and gamma rays. Detectors
have commonly used as many as 30
“guard tubes” which surround the
counter. Radioaetive particles passing
through a guard tube and then through
the counting tube set up pulses in two
bucking (“anti-coincidence”) circuits,
thus producing no count. Only radia-
tion so oriented as to pass through the
counter without also going through a
guard tube is recorded.

The Amperex guard tube is cup-
shaped and surrounds the counter tube
except at one end, where the mica win-
dow for the desired beta radiation is

WWW.americanradiohistorv.com

= a-c

placed. Thus one guard tube is used
instead of 30. Due to the smaller size
of the assembly, the necessary lead
shield for keeping out gamma rays can
be made much lighter, reducing the
weight of the equipment from the pre-
vious 2 tons to about 400 pounds. A
background count as low as 1 per min-
ute can be obtained with the assembly.

ATOMIC POWER for electricity, pre-
dicted for years, may now be nearing
practical achievement. The latest de-
velopment is an atomic thermocouple
in which one of the metals, cesium, is
converted from its normal solid state
to a gas by lowering the thermocouple
into an atomic reactor. The other metal
is uranium.

Earlier atomic generators have re-
quired no reactor, but have been capable
of producing relatively low power.
There may be no limit, theoretically, to
the amount of power the plasma ther-

Input

circurt

mocouple can supply. The word plasma
here derives from the fact that the
cesium gas is heated to such a high
temperature that the cesium atoms lose
their electrons.

FM BEATYS TV for the upper-income fam-
ilies who receive the 13 FM-linked sta-
tions of New York WQXR network, a
group of 13 M stations in the upper
part of the state. A recent survey indi-
cated that their average income is
$10,000 (national average is under
$5,000). They spend 5.5 hours a day
hearing FM, but only 1.7 hours on TV.
The study also showed half a million
homes, one-third of all in the area, had
FM sets.

HIGH-FREQUENCY WAVES affect the
way microscopic animals swim, and also
the physical arrangement of living cells.
Scientists of the New England Institute
(Continued on page 10)
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EARN WHILE V0OU LEARN

NOTHING ELSE iiKE IT! A BIG DeVRY EXTRA!

| See How DeVry Tech Prepares You ‘ Build Your Own

for a Good-Paying Career in © B&SE?aﬁegfﬁﬁﬁegggggﬁ

E E ' I N % NOW, you may build and keep your
' own top quality High Fidelity 6-Speaker

Stereophonic Sound System, as

R A D I o shown below. YTou Learn-By-Doing

for a BETTER JOB or to ADD TO
YOUR PRESENT INCOME. As «a
bonus, you and your family can
enjoy the thrills of
this marvelous sound
system for years to
Hundreds of men, 17 to 55, started to make money
in the Electronics field before they even finished
their DeVry Tech program. Many made
the training pay for itself as they learned!
Because DeVry Tech’s program is so prac- ¢
tical, YOU should be able to do the same. &
You work scores of projects; you learn by
watching home training movies; you fol-
low clear, step-by-step instructions. You E Stereq.phonic Systems
really learn principles and master many also available. Ideal for
skills. No wonder DeVry Tech men are ’ - hObbY.iSfS, music, lovers and
found in so many real-pay, bright-future ¥ o men seeking NEW OPPORTUNITY.
jobs in this great, growing field! - ; Mail coupon.
NO ADVANCED EDUCATION OR GET TWO
NEEDED! At home in your spare time, you use the same
basic method followed by students in our Chicago and Toronto
laboratories. You learn to use tools, follow diagrams, when
SYSTEM . . . or o 5-INCH OSCILLOSCOPE and VACUUM TUBE “POEKET GUIDE TO REAL EARNINGS” and
VOLTMETER . . . or a 21-inch TV SET. You have many choices! ELECTRONICS AND YOU”
DeVry Tech’s program is so thorough that you will likely be
EMPLOYMENT SERVICE MILITARY
. %\Frequen'ly, we simply SERVICE
X g don’t have enough gradu- If you are subject to mili-
?“\A_Q, ates available to fill all tary service, you will find

PREVIOUS TECHNICAL EXPERIENCE FR E E
you huild any or all of this valuable equipment: the STEREOQ

surprised at your progress. Semd the coupon for details.

(72 — = the jobs on our list! DeVry the information we have

- A

COURSE in High
Fidelity Sound Re-
production including

Q Lo ol
\ : ! Special SHORT
N B

Real down-to-earth datuils are pre-
sented to help the man who wanis to
get chead. Both booklets are
yours FREE! Fill out coupon and
mail today.

Electron:
Tech has an Employment for you very helpful. Mail and YOOI eyl
Service that really works. It is avail- the coupon today and ! e e e
able to graduates without additional
cos. Bt thwjfes MAIL TODAY FOR FREE FACTS

DeVry Technical Institute
4141 Belmont Ave., Chicago 41, 1ll., Dept. RE-6-P

Please give me your two FREE booklets, "Pocket Guide to
Real Earnings’’ and "‘Electronics and You,”” and tell me how
to prepare to enter one or more branches of Electronics.

DeVRY Technical Institute

4741 BELMONT » CHICAGO 41, ILL. » Formerly DeFORESY’S TRAINING, lac.
Accredited. Member of National Home Study Council

NAME AGE

PLEASE PRINT

STREET . APT.

”One of America’s Foremost
__Electronies Training
Centers”’

CITY ZONE STATE
[ Check here |f subject to military training.

DeVry Tech’s Canadian Training Center is located ot
2051 626 Roselawn Avenue, Toronto 12, Ontario

0”6 01" TII£ 8/066.5‘7 0PPOR7WIIT.V FIELDS OF THE CENTURY!
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THE NEW ANTENNA

e ————
- ——

now...fabulous high-powered Satellite
Sleeve Dipple achieves 25% greater gain.

VX111§ regular PX911 regular
AX911 anodized

SATELLITE-HELIX POWER-HELIX

— B e e e -
{ Pioneers in Electronics since 1929 : < "
~
JFD ELECTRONICS CORP.:
6101 Sixteenth Avenue Brooklyn 4, New York |
]
I JFD CANADA LTD. JUFD INTERNATIONAL RX511 regular
{ 51 McCormack Street 15 Moore Street H AXS511 anodized
Toronta, Onlario, Canada  New York, N.Y. 1
o e A S O i SUPER-HELIX

WWW.americanradiohistorv.com

SX711 regular
AX711 anodized

STAR-HELIX

JX311 regular
AX311 anodized

JUNIOR-HELIX

RADIO-ELECTRONICS
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® New Satellite sleeve di-

pole design ups gain 259,
—shrinks the miles, flat-
tens mountains for needle-
sharp hi-fi pictures.

Highly directive micro-
wave helical probe (based
on satellite telemetering
antenna principles) pin-
points stations—sidesteps
ghosts.

DoubleU-bolt mastassem-
bly freezes antenna on tar-
get for rock-steady recep-
tion.

MEET THE GREAT NEW JFD HI-FI STAR-HELIX COLORTENNA
WITH NEW DESIGN! NEW FEATURES! NEW PERFORMANCE!

® 15 iich seamless elements

All elements over 30 inches
rein’orced with 15 inch al«
uminum dowels.

Non-corrosive aluminum
harness network made of
rigidized busbar. Alumi-
num screw and nut take-
offs insure permanent
mazimum signal transfer.

Available in regular or
gleaming diamond-hard
Gold Anodized aluminum.

Spearheaded by spectac-
ular national JFD adver-
tising for a record service-
dealer Harvest of Profit,

-1 STAR HE[i"x

Tiﬁﬁ.ﬂ

Fabulous Satellite Sleeve Dipole design—the antenna concept that’

bringing high fidelity reception to far-flung fringes—is the new
heart of every JFD HI-FI Helix Colortenna! Five area-engineered
models to choose from, assure picture-perfect matching of any
location requirements. Make it the year for you with ¢he anténna
line for ’59—JFD Hi Fi Colortennas. Now at all JFD distributors.

JUNE, 1959 9
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New H.H. Scott
Stereo Amplifier has
features never before

offered at $139.95"

The new H.H. Scott 24 watt stereophonic amplifier, Model 222,
puts top quality within the reach of all. This new amplifier has many
features never before available for less than $200. It is backed by

H.H. Scott’s fine reputation. Check the features below and you'll

see why you should build your new stereo system around thg“'
H.H. Scott Model 222.

- ‘-‘

Equalization switch lets Separate Bass and Effective scratch filter Channel balance con- Master volume control
you choose between Treble controls on improves performance trol adjusts for dif- adjusts volume of both
RIAA compensation fo each channel let you on older worn records ferent speaker effi- channels simultane-
monophenic and stereo adjust for differences and improves recep- ciencies and brings ously. Also functions as
records; NARTB, for in room acoustics and tion on noisy radio channel volumes into automatic loudness
tape heads. different speaker sys- broadcasts. balance quickly and control whenever de-
tems. / easily. sired.
Special switch posi. This position lets you Exclusive center-
tions for accurate bal- play a monophonic channel output lets you
ancing, for playing source such as an FM use your present amp-
stereo. reverse stereo tuner or a tape re- lifier for 3-channel
and for using mono- corder through both  stereo or for driving
phonic records with power stages and extension speakers.
your stereo pickup. speakers. Separate stereo tape-

recorder outputs.

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

H.H. SCOTT INC. Dept.RE-6,111 Powdermill Road, Maynard, Mass. Export: Telesco International Corp., 36 W. 40th St., N.Y.C.

Insist on genuine H.H. Scott components

*West of Rockies $143.25. Accessory case exira.

SEND NOW FOR E Rush me complete details on your new Model 222 and
° your complete 1959 Hi Fi Guide and Catalog.
FREE HI-FI GUIDE .
AND CATALOG e
- Name
Address.
City State

WWW.americanradiohistorv.com

NEWS BRIEFS (Continued from page 6)

for Medical Research, Ridgefield, Conn.
have found that amoebas, staphlococcus
and other germs, red blood corpuscles,
and even polystyrene particles, can be
controlled by the megacycle pulses. CW
cannot be used lest it fry the livigg cells,
as in dielectric heating. Actual fire-

0.3 \J O G
0§0 S o &
°8 go Oé’/(

s e

@) Loy .
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“
AN l( \'_ o~
World Wide Photo
quencies required to control action or
arrangement vary between 5 and 40
| megacycles. One tiny organism swims
one way at 6 mc, shifts 90° at 15 mec.

Chromosomes, which determine inher-

ited characteristics, can be controlled.
Work already done has resulted in new
strains of vinegar flies and certain
bacteria. This technique will undoubt-
edly be extended to higher-order ani-
mals, and perhaps some day even to
man. Photographs show starch particles
in normal random arrangement above,
and, below, lined up when subjected to
high-frequency radiation.
PORTABLE TV SETS using transistors
may be closer than officials of major
producers will publicly admit. A num-
ber of the big receiver makers are be-
lieved to have working models of truly
portable transistor TV receivers in the
labs. When rumoured Japanese sets
start coming in, these developmental
models may break loose here.

Truly portable receivers will be more
practical when power for heating the
picture-tube cathode can be eliminated,
possibly with the technique recently
announced for the cold-cathode tube
(RAp10-ELECTRONICS, page 98, April,
1959). Available transistors can work
up to the 218 mec required for vhf
channels, but are very expensive com-
pared to ordinary transistors used in
most receiver circuitry. Even the power

| transistors required for deflection cir-
cuits are reasonably priced now.

Straw in the wind is appearance here
of imported FM-AM transistor port-
able. Front-end transistors in an FM
set work on channels 2—6. A harmonic
type transistor oscillator and a crys-
tal mixer setup can be used for chan-
nels 7-13 until suitable inexpensive

{ vhf transistors (now being made in
small numbers by at least two Ameriean
manufacturers) are ready.

| (Continued on page 14)
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EFFECTIVE

JOB FINDING
SERVICE HELPS CIRE

TRAINEES GET

BETTER JOBS

HERE'S PROOF
FCC LICENSES

ARE OFTEN SECURED
IN A FEW HOURS

WITH OUR’
COACHING

EMPLOYERS

The Master Course in
Electronies will provide
you with the mental tools
of the electronics techni-
cian and prepare you for
a First Class FCC License
(Commercial) with a radar
endorsement. When you
successfully complete the
Master Course, if you fail
to pass the FCC examina-
tion, you will receive a
full refund of all tuition
payments.

Get your FCC
Commercial License
—or your money back

“License and $25 raise due to Cleveland Institute training”

“I sat for and passed the FCC exam for my second class license. This meant a promotion to Senior
Radio Technician with the Wyoming Highway Department, a $25 a month raise and a District of
my own for all maintenance on the State’s two-way communication system. I wish to sincerely thank
you and the school for the wonderful radio knowledge you have passed on to me. I highly recommend
the school to all acquaintances who might possibly be interested in radio. I am truly convinced I
could never have passed the FCC exam without your wonderful help and consideration for anyone

wishing to help themselves,”
CHARLES C. ROBERSON
Cheyenne, Wyoming

MAKE JOB OFFERS
LIKE THESE TO OUR
GRADUATES EVERY

MONTH

Opportunines

in Eectronice

Act Now

JUNE,

1959

I

F-------------------------- =
Please send Free Booklets prepared to help me get ahead in Electronics. I
I have had training or experience in Electronics as indicated below:
0O Military O Amateur Radio {0 Telephone Company I
O Radio-TV Servicing O Broadcasting O Other e ... \/ I
O Manufacturing O Ilome Experimenting I
In what kind of swvork are vou now engaged? ... I
In what branch of Electronics are you interested?... I
Name I
City oo |

Name and Address License Time
John H. Johnson, Boise City, Okla. Tst 20 weeks
Prentice Harrison, Lewes, Delaware Tst 27 weeks
Herbert W. Clay, Phoenix, Arizona 2nd 22 weeks
Thomas J. Bingham, Finley, North Dakota 2nd 9 weeks
William F. Masterson, Key West, Fla. 2nd 24 weeks
l Employers Make Job Offers Like These Your FCC Ticket is recog-

nized by employers as proof

To Our Graduates Every Month
of your technical ability.

Broadcast Station in lilinois: '"We are in need of an engineer
with a first class phone license, preferably a student of Cleve-
land Institute of Radio Electronics; 40 hour week plus 8 hours
overtime."

West Coast Manufacturer: ""We are currently in need of men
with electronics training or experience in radar maintenance.
We would appreciate your referral of interested persons to us."

Accredited by
National Home Study
Council

Cleveland Institute of Radio Electronics
Desk RE-30, 4900 Euclid Bidg., Cleveland 3, Ohio

“"RE-30

L-------------:--------------------a
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Electronic Time Savers

S COR

B U AQUALITY line of test instruments designed with the serviceman in mind. Manutactured by the Service

| SENCORE Instruments Corporation, leaders in low cost time saving equipment. Each instrument is carefully engi-

l‘v neered of quality components to give long life and perfect performance, providing the serviceman with
SENCORE Time Savers for

versatile instruments at a low cost,
TRANSISTOR WORK

SENCORE Tube Checkers
make quick-accurate checks

= i
(EhrEl

=3

TRC4 TRANSISTOR CHECKER—
Tests transistors for opens, shorts,
leakage and current gain. Includes
ain test on power transistors.
hecks all crystal diodes for for-
ward to reverse current ratio.
Checks sekniums for forward and
reverse currents. Controls are ac-
curately set for each transistor by
reterring to set up chart on rear
of unit. Test leads or socket for

PS-103 TRANSI-PAC TRANSIS-
TOR POWER SUPPLY—A low
cost DC power supply for all
portabie transistor radios. 0-24
volts adjustable with a 1%
volt tap for Philco and Sy!
vania radios. Meter on unit
reads voltage applied. Flick of
switch and meter shows cur-
rent drain. Current scale reads
to 100 Mills. Operates push-

BY-101 TRU-LOAD BATYVERY
TESTER—Tests all batteries un-
der manufacturers recommended
loads—even small mercury cells,
without damage. Ideal for tran-
sistor work. Load setting is
determined from current capa-
bility instead of battery voltage.
So simple to operate that a
counter girl can learn to use it
in a few minutes, yet accurate

LC3 LEAKAGE CHECKER—Tests nearly 200 dif-
ferent tube types including UHF and latest
types; Checks CRT without removing tube from
chassis. Roll-Chart design for quick checking;
prevents obsolescence. Two Sspare pre-heating
sockets cut down test time. Dynamic filament
checks include heater to cathode leakage and
shorts. Leakage sensitivity is 100 megs and
50,000 ohms; can be increased by changing the
value of one resistor only. Capacitors can be
easily tested for leakage to 100 megs, opens,

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

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

fast hook-up. Cannot become ob- enough for iabs. pull radios with tap above 1.5 shorts and char i
} : ge with voitage applied. Com- tester.
S, volts by using center fead as W pact unit 7”x6”x3%" comes in black hammer- 5
phantom ground. tane case with aluminum panel. Weight 3 Ibs. Net Each...........$2.7
Net Each.........$17.95 Net Each.......$15.95 Net Each..... .$17.95 Net Each............ $28.95 With Leads.... .. ...%2.95

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

For AGC and
Alignment Work

Eliminates
Costly Call-Backs

ELECTRO—~=—SUB |

e B 1 1 08 <oy oot Commmtt |
e —

Cie—w o
\'_.'Q —
e )

; e

1
|
|
|
1

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

ES102 ELECTRO-SUB — Checks all Electrolytic
Capacitators in seconds, merely select the elec-
trolytic and substitute it. 10 big electrolytics
from 4 to 350 mfd to safely substitute in any
circuit from 2 to 450 volts. Automatic capacitor
discharge within seconds. Unique surge pro-
tector circuit prevents accidental healing of
capacitor being ‘‘'bridged,’”’ completely safe.

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

NEW MODEL FS3 ‘‘FUSE-SAFE’ TESTER-
Prevents expensive call-backs on fuses and
fuse resistors. Tests fuse, fuse resistor or
circuit breaker circuits. Has individual
scale for each value fuse resistor; reads

watts 21 115 volts. Two corrent tanges, 0’3 Sencore Motel BE3 Align-0-Pak T . S g amymere, measres e 1 o Senstitution B $12.75
amps. and 0-10 amps. Test leads clip in Net Each. ... ... ... ... $7.85 Net Each..................315.95 Leatherette Carrying Case for H36—Net Ea. $2.95
place of fuse or fuse resistor. Tests both B,

AC and DC, Safety S-ohm, 10-watt resistor
prevents cirtuit damage; simulates oper-
ating conditions.

Sencore Moidel FS3 Circuit Tester

Net Each........... ....$8.95

Quick check for
Vibrators

b

ETITY

Se (i

MDOEL VB2 "VIBRA-DAPTOR —
Permits checking vibrators in
any tube checker; provisions for
3- or 4-prong vibrators. Plu )%s in-
to tube tester; set for 6AX4 (or
6SN7) for Gvolt, 12AX4 (or
125N7) for 12-volt vibrators.
Two lamps in top of adaptor in-
dicate good or bad. Rugged stee|
construction. Unbreakable #£51
lamps are used. Complete in-
structions screened on front.
Sencore Model VB2
‘*¥ibra-Daptor”

Net Each......... PR ¥ & &1

SENCORE
®

12

MODEL LB2 UP-DOWN VOLTAGE BOOSTER—
for TV set or appliance up to 300 watts.
No need to Contend with inadequate picture
width, insufficient height, low picture
bnghtness poor_sync and oscillator drift,
low sensitivity in fringe areas and/or ex-
cessive tube failure, due to lower than
normal or higher than normal iine voltages.
Increase or decrease line voltage 10 volts
with the flick of a switch.

Sencore Model LB2 Up-Down

Voltage Booster

Net Each. . . <asslbs. . auk $5.97
Sencore Model LB2N Up-Down Voltage
Booster—Same as above except with neon
warning light that glows at 126 volts
Net $1.

MODEL PP2 PEAK-TO-PEAK METER—Com-
pletely assembled peak-to-peak meter for
quickly _servicing gated AGC and sync
separator circuits. Occupies minimum space
on the bench—only 4" x 6 x 3”. Installed
in seconds. A real time saver when serv-
icing any TV set or electronic circuit.
Essential for color with up to six gated
circuits. Permanently connected to scope—
straight through when turned off. Uses
wire-wound potentiometer for accuracy,
Calibrated against Dumont Calibrator and
Textronix scope.

Sencore Model PP2 Peak-to-Peak Meter

Net Eachis dabid iaa . - e $8.75

Available at Leading Electronic Parts Distributors

www-americanradiohistorv com

MOOEL )C2 UNIVERSAL TV JUMPER CORD
—Universal jumper cord that can be util-
ized with any TV set, Extends power from
back of TV set—no moving furniture to
get to the wall plug. Two handy power
outlets for soldering iron and test equip-
ment. Will fit many speakers, focus coils,
etc. Two plugs accommodate all TV rear-
board sockets and two sockets to fit the
éntenov connections. Requires 115 v. AC,
amps
Sencore Model JC2 Jumper Cord

Net Each.......

SERVICE Instruments Corp e 171 Official Road e Addison, Illinois
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MR. ELECTRONICS "MAN:
If you're willng
to lose your job tomorrow
to a technically-trained man,
turn the page, mister

There always has been . ..
there always will be

PERMANENT, PROFITABLE
EMPLOYMENT IN ELECTRONICS ...
For everybody? No... only for
well-trained electronic engineering

personnel g™

See what “Electronics* says:
*Published by McGraw-Hill Publishing Co.

Now is the time to survey your technical ability. Are you
in danger of becoming “dead wood?” Does your technical
knowledge seem to suffer from hardening of the arteries?
You can do something about that. The first step is to fill
out and mail the coupon below. It will bring you your copy
of “Your Future in the New World of Electronics,” which
has proved so valuable to thousands of men. This booklet
gives you a picture of the astonishing future waiting for
men who acquire advanced technical knowledge . . . then
goes on to tell you how CREI accredited curricula gives
you that advanced technical knowledge—at home, in your
spare hours, at your own pace. Act now—and take that
first step toward giving yourself the advanced knowledge
that will help protect what you have—and will help you go
even higher in the multi-billion dollar electronics industry.
Write: Capitol Radio Engineering Institute, Dept. 146F1,
3224 16th St., N.W., Washington 10, D.C. You can qualify
for CREI home study training if you have had electronic
education, or experience in electronics—and realize the
need of high level technical knowledge to make good in
the better electronic jobs. (Electronics experience is not
required for admission to CREI Residence School.)

AUTOMATION ANO INOUSTRIAL ELECTRONICS ENGINEERING TECHNOLOGY
Complete course; covers oll phases of automation. Special emphasis
on theory, functioning, and applications of servomechanisms and com-
puters. Also noteworthy: Lessons on machine control, instrumentation,
dota processing, ond telemetry. A ''must’’ for engineers and techni-
cians seeking to enter this branch of electronic technology.

Take a Moment Now to Protect Your Job ... Fill Out and Mail Today

' 1
. | CAPITOL RADIO ENGINEERING INSTITUTE | To obtain fost. immediate |
‘ aw classified adver- I ) X X service and to avoid delay,
In Los .\ngd?s- May J;‘\:ol;m::\admple. Airfm“.‘e % ECPD Accredited Technical Institute Curricula o Founded 1927 i is necessary f.hot the fol- :
tising for cngmgﬂs_ a'1ema\<crs are drawing heavily : Dept. 146F1, 3224 Sixteenth St., N.W., Washington 10, D. C. lowing information be filled :
turers and WSS : st. In in:
ma‘:]l:i,:nics manpower Teserves I thev:::: has I Please send me your course outline and FREE illustrated 1
(()‘:]hicago- demand _for dedr?mcs.“ ex;ig:] : Booklet “Your Future in the New World of Electronics” . . . EMPIOYed By, oo oersrosososeomens :
trebled in the last 90 days and is sbll O 8- 1 describing opportunities and CRE! home study courses in 1
I Practical Electronic Engineering Technology. 1
] . . Type of Present Work............ 1
1 K [0 Radar, Servo and Computer Engineering 1
) CHEC Technology 'l 4 1
c y FIELD OF [ Electronic Engineering Technology Toch - 1
hief engineers I GREATEST ] Broadcast (AM, FM, TV) Engineering Technology o H
and P { -
a A 'd personnel off; P 1 [JJ Television Engineering Technology Education:
Srec on severa) major points; €€t in industry 1 INTEREST [0 Aeronautical Electronic Engineering Technology yr:cc;ﬁ'g}': School :
® Many of 0 s | [ Automation and Industrial Electronics Engineering Technology 1
there for a reason ,{'ts" curtently on the streer are : o :
W00d,” estimates the o iop 2 5 Ot of 10 are dead 1N e el e e e SN Y, - S—— A H
ineer of a medium. | 1
Hum : Streed. e e e e O Electronics Experience........ .. :
: (SR oo e e e Zone............ State T :
! Check: [J Home Study [0 Residence School [] Korean Veteran 1
_____________________ s o e T VM, -
JUNE, 1959 13
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‘TRIMENSIONAL' TMS-2 Components: C-12HC dual voice

coil woofer, two 8” mid-range speakers, two wide-angle

tweeters, two networks with *“presence’ and “brilliance"” controls.
Dimensions: 30" wide, 26” high, 121" deep.

User net: mahogany — $258, blond or walnut — $263.00.

T T 2\ - 2 S : -
—— 2 ~ Tk ——

New developments have proved that a single cabinet integrated speaker system “

can provide stereo sound equalling or surpassing the performance of two
separate units. Up to now, however, to achieve sufficient separation, such
integrated systems have had to be large — and often expensive.

Now, University, employing a new principle of obtaining stereo separation
presents the TMS-2 . . . containing two complete multi-speaker systems in one
handsome enclosure only 30” wide.

The “Trimensional” TMS-2 projects frequencies of both channels to the
rear and side walls of your room. Thus, one large wall area becomes channel
“A”, another becomes channel “B” . .. exactly as if you had a series of widely
distributed speakers for each channel. This results in a new standard of stereo
performance . . . excellent separation, real depth and broad sound distribution.

IMPORTANT ADVANTAGES OF TMS-2 ‘TRIMENSIONAL STEREO .

TMS-2 STEREQ CONVENTIONAL STEREQ

l Smooth, full-bodied, balanced stereo sound throughout the room (rather than the
‘two point source’ effect with critical listening area of conventional systems).

2 ‘Hole-in-the- Fullcom- Stereo - o
_mi_ddle’ effect plement l spread can =

eliminated by of controls, be controlled

central position and adjustable doors allow easily by means of the adjust-
of the dual voice you to place the compact able doors — according to pro-
coil woofer to- TMS-2 virtually anywhere gram material and personal
gether with the along a wall, or in a corner, preference (e.g. wider spread
unique wall re- irrespective of existing for full orchestral works, less
flection system. furniture or furnishings. spread for small groups).

Hear TMS-2 stereo at your dealer . . . now. But
don’t be fooled by its small size. Close your eyes
and let your ears judge the quality of its musical

and stereo performance. :
For the complete TMS-2 story, write to Desk J-2, M

University Loudspeakers, Inc., White Plains, N.Y.

14
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NEWS BRIEFS (Continued from p. 10)

MULTIPLEX SITUATION is still so unclear
says H. H. Scott, maker of FM tuners
and other consumer electronies, that he
recommends no one purchase any of the
currently available multiplex adapters.
These adapters allow reception of multi-
plex programs from FM stations now
broadcasting experimentally under spe-
cial FCC permits. Scott points out that,
when the FCC finally approves one
system, some or all adapters now on
the market may not be usable.

ONLY 2 NEW TV STATIONS this month:
WNED-TV, Buffalo, N. Y. 17
WQEX, Plttsburgh Raiss

Milwaukee’s WXIX on channel 18
left the air since our last report.

These changes make our new total
of US operating stations 556 (468 vhf
and 88 uhf). WQEX being educational,
the noncommercial total: 43.

Calendar of Events

National Symposium on Microwave
Theory and Techniques, June 1-3, Har-
vard University, Cambridge, Mass
National Conference on Production
Techniques, June 4-5, Villa Hotel, San
Mateo, Calif,

Southwest Stereo Hi-Fidelity Show,
June 5-7, Hotel! Adolphus, Dallas, Tex.
Southwest Stereo MHi-Fidelity Show,
June 12-14, Rice Hotel, Houston, Tex.
Symposium on Electro-magnetic The-
ory, June 15-20, University of Toronto,
Toronto, Ontario, Canada.
International Conference on Informa-
tion Processing, June 13-22, UNESCO
House, Paris, France.

International Symposium on Circuit
and Information Theory, June 16-18,
University of California, Los Angeles,
Caht.

International Conference on Medical
Electronics, June 24-27, UNESCO
Building, Paris, France.

National Convention on Military Elec-
tronics, June 29-July 1, Sheraton-Park
Hotel, Washington, D. C

British IRE TV Convention, July 1-7,
University of Cambridge, England.

AIRPLANE ALTIMETER that records pres-
sure electronically and displays altitude
on a servo-actuated tape has bheen
demonstrated by Bulova. The tape is
graduated logarithmically, so that a
difference of as little as 2 feet at
ground level can be registered. At sea
level, 50 feet occupies 1 inch of tape—

BULOVA

BAROMETER
INCHES

ALTITUDE
FEET

RADIO-ELECTRONICS
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%KNIG%I'I“

A PRODUCT OF ALLIED RADIO

HONORED FOR VALUE mﬁéf/z@éb-/é

The value is unsurpassed...simply because KNIGHT components, the honest best

in audio craftsmanship, are sold at the lowest possible price. This value is protected

by an iron-clad two-way guarantee: KNIGHT specifications meet or exceed the
published figures or we refund your money in full; materials and workmanship
are guaranteed for one full year. KNIGHT hi-fi is available only from Allied Radio,
which has been setting the standards for value in electronics for more than 38 years...

PELANEE

KN deluxe 34-watt stereo amplifier

>34 Fourteen stereophonic and monophonic controls « 34 watts
rated stereo output...68 watts peak . Separate bass and treble
controls for each channel . 5 pairs of stereo inputs...input jack
for accessory remote control « Hum-free DC on all preamp heaters
» Wide range stereo balance control « 3-step loudness contour
selector - Input loading control for magnetic cartridges « Mar-proof
vinyl-clad metal case...solid aluminum
gold anodized front panel............ P a— only $1 2950 §72.95 down

FREE ALLIED CATALOG

Send for your complete, money-saving guide to
the world's largest selection of ht-fi systems and
components. See everything in thrlling stereo;
all the new KNIGHT components and systems;
all leading make lines. For everything n hi-fi,
for everything in Electronics, get the ALLIED
Catalog. FREE—write for it today.

I(N deluxe stereo FM-AM tuner

m Separate FM and AM sections for stereo reception . Exclusive
DSR corrective feedback circuit for minimum distortion of FM
« Dual limiters on FM « Tuned RF stage on FM and AM . 2.5
microvolt sensitivity on FM . Cathode follower multiplex output
jack « Four cathode follower main outputs « Dual **Microbeam”
tuning indicators « llluminated 914" tuning scale; precision inertia
tuning « High-sensitivity AM ferrite antenna « Handsome solid

® 9 5 5 5 5 55 0 a0 5 0 a8 s s BN st 0 s e s eSee s

ALLIED RADIO, Dept.2-F9
100 N. Western Ave., Chicago 80, {Il.

Ship me the following: [1 KN-734. [0 KN-120.

B $.. _ _ _enclosed
aluminum front panel, gold anodized, . .
with mar-proof vinyl-clad metal case...... only $1295% 512,95 down . [ Send latest Allied Catalog—Free
: Name
order from America’s Stereo Center :
ALLIED RADIO 7 i
. City Zone State
100 N. Western Ave., Chicago 80, lllinois .
JUNE, 1959 15
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pPROFITg cOME |
LOUD Anp CLEAR

A high-quality AM-FM circuit in a high-quality black-and-
gold package . . . that’s the ERIE “PAC” AM-FM Tuner.
You’ll be confident in recommending it to all your customers
... and you’ll increase your profits on AM-FM installations
and conversions.

ERIE circuit designers are years ahead in practical electronic
developments. And ERIE production lines are quality-con-
trolled from start to delivery . . . your assurance of perfect
tuners every time by ERIE. .. the dependable, progress-leader
in military and industrial electronics.

For specs and further information on ERIE AM-FM Tuners
and other hi-fi components, write us.

SEND FOR FEATURES
SPEC SHEETS Etched Wiring Board
i | 2 IF Stages
[ ame oot ‘\ Low Signal/Noise Ratio
\ ’ i Size: 12%" x 94" x 3%/
i

Only 2 Front-panel Dials

i
= ;:»-ﬂ';;_,,-___ 7-tube Circuit
W e i Sensitivity: 10 mv. for 30 DB quieting
?.#'A_iz: \E\ 6 mv. for 20 DB quieting
spenmmiE Selectivity: 170 KC at 2X down

ERIE Electronics Distributor Division

Ny~ ERIE RESISTOR CORPORATION

Erie, Pennsylvania

- www.americanradiohistorv com

NEWS BRIEFS (Continved)

PITOT TUBE
CONNECTION
(STATIC
CONNECTION)

WINDOW
o
SPOOL (SPRING INSIDE )

at 60,000 feet, 1 inch covers 500 feet.
The altimeter uses special aneroid
units (1) as pressure-sensing devices.
Changes in pressure extend or retract
a soft-iron armature (2), which acts
as the core of a differential trans-
former (3), increasing or decreasing
the coupling—and therefore the energy
transfer—between windings. Outside

| pressure is conveyed to the pressure

chamber (4) through the tube (5) to
the airplane’s static pressure source.
(The pressure source is a tube located
in the plane’s airstream arranged so it
indicates static air pressure and is un-
affected by the plane’s motion.)

The signal (400 cycles) generated in
the secondary of the differential trans-
former is amplified and used to actuate
the servo motor which moves the tape
past the window (6) to indicate the
altitude, at the same time restoring the
transformer coils to null to be ready to
register any new changes. They are
transported in a frame (7) which is
moved right or left by a lead screw (8)
geared to the motor.

A second armature (9) with a spring
assembly (10) that exactly duplicates
the mechanical restraints of the sensing
assembly moves in a second differential
transformer (11). It acts as a com-
pensator for gravity or aircraft acceler-
ations by producing a signal which

| bucks out any error that might be

introduced in the sensing coils by such
forces. A manual setting compensates
for changes in atmospheric pressure.

BELL LABS SEMICONDUCTOR device,
new four-terminal field-effect tetrode,
performs functions impossible previ-
ously, or possible only with extensive
circuitry. The field-effect tetrode can
function as a transformer, a short-cir-
cuit stable negative resistance, an iso-
lator, a modulator or a gyrator. This
last is a nonreciprocal network which
acts like a transformer while shifting
phase 180°. For example, it can convert
the reactance of a miniature capacitor
into that of a high-Q inductor. The de-
vice, still in the laboratory stage, can
also act as an electronically controlled
resistor for large signals. Because it
makes possible actions previously quite
complex or impossible, areas of useful-

| ness have scarcely been scratched. END

RADIO-ELECTRONICS


www.americanradiohistory.com

Do you WISH you
were EMPLOYED
in ELECTRONICS?

F.C.C. LICENSE —THE KEY TO BETTER JOBS

An F.C.C. commercial (not amateur) license is your ticket
to higher pay and more interesting employment. This license |
is Federal Government evidence of your qualifications in i
electronics. Employers are eager to hire licensed technicians,

WHICH LICENSE FOR WHICH JOB? 8

The THIRD CLASS radiotelephone license is of value NA
primarily in that it qualifies you to take the second class T
examination. The scope of authority covered by a third class Sl
license is extremely limited. 7

The SECOND CLASS radiotelephone license qualifies ﬁ
you to install, mzintain and operate most all radiotelephone ¥
equipment except commercial broadcast station equipment. 3 ‘J

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

Get

Your First Class Commercial

F.C.C. LICENSE

QUICKLY !

CORRESPONDENCE OR RESIDENCE CLASSES

are held in all three cities. Either way, by correspondence or in resi
dent classes, we train you quickly and well.

This booklet

This free booklet gives \{"
details of our training )
and explains what an
F.C.C. license can do
for your future.

available.

GRANTHAM TRAINING PREPARES YOU

The Grantham course covers the required subject
matter completely. Even though it is planned prima-

rily to lead directly to a first class FCC license, it does
this by TEACHING you electronics. Some of the
subjects covered in detail are: Basic Electricity for
Beginners, Basic Mathematics, Ohm's and Kirchhoff’s
Laws, Alternating Current, Frequency and Wave-
length, Inductance, Capacitance, Impedance, Reso-
nance, Vacuum Tubes, Transistors, Basic Principles
of Amplification, Classes of Amplifiers, Oscillators.
Power Supplies, AM Transmitters and Receivers, FM
Transmitters and Receivers, Antennas and Trans-
mission Lines, Measuring Instruments, FCC Rules
and Regulations, and extensive theory and mathe-
matical calculations associated with all the above
subjects explained simply and in detail.

[\

<]
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OUR GUARANTEE

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

]
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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:

License Weeks

Roy E. Alexander, Pikeville, Kentucky . . .. . . A 1st 12
Robert J. Conley, 129 W. 46th St.. New York 36, N.Y.... .. .. ...... 1Ist 14
W. R. Smith, 1335 E. 8th St., Long Beach, Calif. P A d o'W 1S 12
Howard E. Martz, 301 S. Penn. St., Fairmount, Ind. ... .. AU F ¢ 24
John W. Dempsey, Box 55, Rising Sun, Md. eyl b0y St 12
Donald H. Ford, Hyannis RD, Barnstable, Mass. e st 12
Richard ). Falk, 2303 Holman St., Bremerton, Wash. e It 22
Denson D. McNully, 1117 N. Houston St., Amarillo, Texas. . ....... 1st 9
James D. Hough, 400 S. Church St., East Tray, Wisc.. ... .......... 1st 12
Odie B. Perry, Jr., Rt. #3, Zebulon, N.C.. ... ... ... i aRe 6 6 q 1st 12
Milton C. Gee, Rt. #1, Washington, N.J.. ... ... ... cconeenu.n. 1st 11

Grantham School of Electronics

TN
N

Z
i %N

Z Hollywood Division

A
R

1505 N. wWestern Ave.
Hollywood 27, Calif.

(Phone: HO 7-7727 )/

//
-/
4
////////////,/// A
/. 821-19th Street, N.W

Washington Division 2 Washington 6, D.C

i (Phone: ST 3-3614)

R

\\\

s S I

( 7
_ 408 Marion Street ////

Seattle 4, wash.
(Phone: MA 2-7227)

7
Seattle Division

JUNE,

1959

o l_l am interested in: [] Home Study, [1 Resident Classes 94-GJ

{Mail in envelope or paste on postal card)

To: GRANTHAM SCHOOL OF ELECTRONICS

821-19th, NW
Washington °

1505 N. Westem

Hollywood °

408 Marion
Seattle

Gentlemen:

Please send me your free booklet telling how | can get my com-
mercial F.C.C. license quickly, | understand there is no obligation
and no salesman will call.

Name. Age
Address. = g . —-—— e

City. _

State —

Zone State
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vow knight-Kit

A PRODUCT OF ALLIED RADIO

never before such performance...such styling at so low a price...

SELECTOR

AUR

only $4.45 down

SAVE UP TO 50% ... COMPARABLE IN
EVERY WAY TO WIRED AMPLIFIERS
COSTING TWICE AS MUCH

Includes two built-in preamplifiers
for magnetic cartridges...

Single selector switch for instant
choice of desired operation...

Separate bass and treble controls
with boost and attenuation...

Concentric volume control adjusts
balance on each channel—
plus overall volume...

DC on all preamp filaments
for hum-free operation...

Dual push-pull output circuitry for
smooth, clear high-fidelity output...

knight-kit 20-watt stereo hi-fi amplifier

Newest complete stereo high-fidelity amplifier at an amazing low $44.50—the
most sensational value ever offered in a stereo amplifier kit. It’s a pleasure to
assemble. I’s a truly fine instrument—the worthy heart of the finest stereo hi-fi
music system. Ideal for use with newest stereo records or stereo radio broadcasts.
Delivers 10 watts per channel into each of two speaker systems for 20 watts of
stereo—or 20 watts into one or more speakers for monaural use. Includes two
fully integrated built-in preamps to accommodate magnetic cartridges. Single
switch selects phono, tuner or auxiliary stereo inputs, plus stereo reverse on each;
also switches monaural input to both amplifier channels. Has separate bass and
treble controls with both boost and attenuation for complete control of tonal
color. Special clutch-type concentric volume control permits individual channel
balance adjustment, plus overall volume control. RIAA equalized for stereo
discs. Has four pairs of stereo inputs: magnetic cartridge, ceramic cartridge,
tuner and auxiliary. With switched AC accessory outlet for added convenience.
Response is 20-20,000 cps, + 1.5 db. Hum and noise, better than 85 db below
full output. Distortion less than 1% %,. Simple point-to-point wiring for casy
assembly—even without previous electronic experience. Custom cabinet attrac-
tively finished in French gray; aluminum front panel with ebony trim; 414 x 134
x9". With case, tubes, all parts, wires, solder and instructions. Shpg. wt., 27 lbs.

Model Y-773. Knight-Kit 20-Watt Stereo Hi-Fi Amplifier Kit. Netonly. .$4450
Easy Terms: Only $4.45 Down

wwerron A ILILTED RADIO

the world’s largest electronic supply house

www americanradiohistorv com
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enjoy building the very best
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only knight-kits have

for easiest building...no previous
electronic experience needed

Exclusive in all Knight-Kits, “convenience
engineering” means special attention to every
detail: resistors are carded and numbered for
ease of selection...all parts and hardware
are packaged in clear plastic bags for easy
identification. .. wire is precut, stripped

and color-coded to save time. Finally,
Knight-Kits are world-famous for

o MW&MM@%
With the exclusiye knigp, ki

fA“Ied
eds pub.
oney in fuy,

AS Clamep_

their step-by-step instructions
and wall-sized picture diagrams
—assembly is a marvel of
simplicity. Your final reward

is proud enjoyment of the
superior performance

designed into your

Knight-Kit,

38 years of experience in electronic kit design

see over 50 other fine

knight-kits in the 1959
Allied Catalog...send for it

seseensdoes
°

L] *
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Stereo Deluxe Preamp
60-Watt Stereo Amplifier
Stereo Control
30-Watt Amplifier
25-Watt Basic Amplifier
18-Watt Amplifier
12-Watt Amplifier
FM-AM Tuner

FM Tuner

Hi-Fi Preamp

Speaker Systems, etc.

“*Span-Master’’ 4-Band
Receiver
“Space-Spanner’
“Ranger’’ Radio
Clock-Radio
Radio-Intercom
*QOcean Hopper' Radio
5-Transistor Portable
2-Transistor Pocket Radio
i-Transistor Radio
Electronic Lab Kits
Photoelectronic System,
and many others

* Receiver

Communications Receiver

50-Watt Transmitter
Self-Powered VFO

100 kc Crystal Calibrator
RF “Z" Bridge

Code Practice Oscillator

/
9
;
)
¥
i
L
f
A

o 1058
o) e
A-o ®aDiO

|I||'I
III

q

""Ir|‘::'l' ‘

VTVM

VOM's

Tube Checkers

Oscilloscopes

RF Signal Generator
Signal Tracer
Audio Generator
Sweep Generator
Capacity Checker
R/C Tester
Transistor Checker
Flyback Checker
Battery Eliminator
Sub Boxes, etc.

etecosicon
- °

452-page 1959
ALLIED CATALOG
Send for this value-packad
catalog featuring the
complete KNIGHT-KIT line,
as well as the world's
fargest stocks of everything
in Electronics. Write today
for this leading, money-
saving Buying Guide.

vvvvvv.americanradiohiéorv.com

i ALLIED RADIO CORP., pept. 156.F9
! 100 N. Western Ave., Chicago 80, Iil.

Z (3 Ship me Model Y-773 20-Watt Stereo Hi-Fi Amplifier.
g $ __ _ _ enclosed
? (0 Send FREE ALLIED 1959 Catalog.

I

i

i Name

? Address

d

i cCity Zone State

]
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Tung-Sol audio tubes

now twin-packed

in matched pairs

by the manufacturer

e
7 7

588] For service in

amplifiers of up to 50
watts.

,:

6550 For service in

amplifiers and commer-
ciol oudio equipment of
up to 100 watts,

NO\V you can come as close to
faultless sound reproduction
as the design and circuitry of
your hi-fi equipment will permit.
Tung-Sol 5881 and 6550 beam-
power amplifier tubes are factory-
matched to very tight perform-
ance limits and twin-packed to
help you achieve lowest distor-
tion levels at all volume levels.

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

Now, in twin-packed pairs, they
assure the hi-fi enthusiast and
the commercial sound engineer
of replacement tubes that will
provide new standards of per-
formance—a feature of special
importance with the newest am-
plifiers and loudspeakers, particu-
larly binaural sound equipment.
See your parts supplier.

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

tTUNG-SOL

CORRESPONDENCE (Continued from page 18)

working on a record almost % inch
thick which on the two sides of the
groove can easily accommodate 50 sound
channels (see illustration). The very
long stylus (S) is made of a special
highly flexible metal. It accommodates
itself to all the hills and dales of the
track on both sides. This is accom-
plished by a heavy liquid L (quick-
silver, for instance) which blows up
the needle in such a way that it fol-
lows faithfully any sound track. Con-
sequently, the composites of the sound
will all be faithfully transmitted.

The only difficulty so far is that I
have not been able to work out a metal
flexible enough for the needle. But
don’t worry, I'll get it sooner or later.

MonaMmmMED ULysses Fips
New York, N. Y.

METER ACCURACY
Dear Editor:

In your April, 1959, issue (page 32)
in the article “Sensitive Wide-Band
Ac Vtvm” by Philip Blais you state
“. .. measure(s) ac voltages . .. with
error of less than 2% . . .” I believe
Mr. Blais is using a 2% Triplett meter
with 50 scale divisions. Thus 2%
happens to equal 1 scale division. On
the .005-volt range .0001 volt also equals
just 1 scale division. Thus, on this
range, the error could go up to 100%!

The manufacturer’s tolerance for the
meter of 2% holds only for full-scale
readings. 1/50 = 2% at full scale,
1/25 = 4% at mid-scale and so on,
increasing down scale to 100%. Also,
meter accuracy is added to by other
factors such as input attenuator and
line variations.

J. D. SHAW
Seattle, Wash.

(Statements regarding meter accu-
racy are customarily understood to
refer to full-scale reading, as Mr. Shaw
points out. Thus Mr. Blais’ meter—or
any 2% meter—may have an error
much greater than 2% at low scale
readings.—Editor)

KUDOS TO FIPS
Dear Editor:

Congratulations on Mr. Fips' re-
markable new stereo system. I have
no doubt it will cause a revolution in
stereo circeles.

A few suggestions to would-be con-
structors of this system may help. I have

www americanradiohistorv com

found that small portable parabolic
heaters work better than Fips’ speaker—
reflector units. One simply connects the
heater coils directly to the stereo car-
tridge. Since the heater produces 500
watts output, this system is very effi-
cient. Too, the heaters may be plugged
into the wall and used to facilitate fo-
cusing, thus eliminating the dangers of
open flames.

I have also found that large dishpans
will deliver reproduction similar to that
of parabolic reflectors, and are easier
to obtain.

My indebtedness to Mr. Fips for his
original idea, showing how even those
of us who have no money at all can
enjoy naturally stereophonic sound!

Dick SPAULDING
South Pasadena, Calif.

(Mr. Spaulding’s is only one of many
thousands of enthusiastic letters we
have forwarded to Mohammed Ulysses
Fips, whose “Ultra-Steered-Stereo Pro-
jector” we published on page 76 of our
April issue. Mr. Fips’ contributions
have appeared, usually on April 1 of
each year, since 1908.—Editor.)

LISTENING TO STEREO
Dear Editor:

Reading your March Stereo issue
with expectations . . . I found it inter-
esting, but still (discussing) mostly
false or semi-stereo.

Stereo should provide the sensation
of being in the middle of the studio
facing the orchestra or singers. Alter-
natively it should provide a good im-
pression of the invisible orchestra
spread out at one end of the room at
home, but how often does it? Certainly
not from studios using three micro-
phones facing the entire orchestra . . .

When a vocalist is at left in the
studio, only the left speaker at home
should reproduce the voice, and the
right-hand speaker should be dead
silent. Which means that there can be
no microphone on the right in the
studio, otherwise the voice would issue
at the same time from the right-hand
speaker, and the artist cannot be in two
places at the same time. Whispering
ghosts from the other speaker in such
case would spoil the stereo effect.

The left side of the orchestra and
singers, with as many microphones as
needed, should be in one studio, and the
other half of the orchestra in another
studio with other microphones. Artists
in each studio would hear what is going
on in the other studio by using head-
phones, and the two programs would be
broadcast simultaneously. This would
result in better reception at home on two

loudspeakers.
Mixing acousties (in both speakers)
is of secondary importance; if the

studios were free from echoes we could
let the listening room at home do its
worst.

Caprt. R. F. GRAHAM
Bedford, England

(There are a few objections to the
above. Can any of our readers point
them out?——Editor)

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

S

RADIO-TELEVISIO

SPRAYBERRY

2 BIG, COMPLETE KITS
of PARTS & EQUIPMENT

To belp you learr: fast the practical side
of Radiv-Television, we

sead you expertly engi-
neereg training kits to
tess and assemble for
- interesting,

. valuable
shop-bench
practice!

o The new Sprayberry
Training Television Re-
ceiver, ilt and tested
in 5 sections.

o Now offered ... . this fine
modern cacilloscope.

o You build this powerful
twc-band superhetero-
dyre radia receiver.

You build the
new Spray-
berry tester
—acomplete
18-range
Volt-Ohm-
Milliam-
wmeter test

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

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

Complete Fucts Free—Act Now; Offer Limited

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

HOME STUDY TRAINING IN SPARE TIME

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

LET US PROVE HOW EASILY YOU CAN LEARN!

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

SPRAYBERRY Academy of Radio-Television

1512 Jarvis Avenue, Dept. 20-W,

oupon Now—No Salesman Will Call

Sprayberry Academy of Radio-Television
Dept. 20-W, 1512 W. Jarvis Ave., Chicago 26, .
P]efnse rush all information on your ALL-NEW Radio-Tele-
vision Training Plan. I understand this does not obligate me

and that no salesman will call upon me. Include New Cat-
alog and Sample Lesson FREE.

Mail This ¢

Chicago 26, lllinois

meter. NAME o Age.... ...
ADDRESS
CITY . ZONE ....STATE........ J
JUNE, 1659 23
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“NO man
can improve

an original invention...”
—VWilliam Blake

T uere are many scientists today who would
argue this point with Blake.

At Bell Telephone Laboratories, for example,
we have seen original inventions improved
and re-improved countless times, the better
to serve mankind.

But William Blake went on to say “. ..

nor can an original invention exist without
execution organized, delineated and
articulated.” Here Blake expressed ideas
that apply with striking emphasis today.

At Bell Laboratories organized effort is
constantly aimed at fostering an
environment in which inventions can exist
and prosper, where they can be

expressed either as ideas or in physical
form, and where clear understanding

of their principles can be achieved.

By helping scientists and engineers to
reach for the things they seek, by
organizing and coordinating their efforts,
Bell Laboratories has made important
contributions to the art of communications:
proof of the wave nature of the electron,

first research in radio astronomy, discovery of

the transistor principle, invention of the

feedback amplifier. Such ventures into the

unknown have twice brought the Nobel Prize to
Bell Laboratories scientists, and at the same time
have helped create the most efficient and versatile
telephone system ever known.

William Blake (1757-1827), a versatile genius, was
famous for brilliant, sometimes prophetic, insights which
he expressed with provocative beauty in drawing, painting,
poetry and prose

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

24 RADIO-ELECTRONICS
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Top Performers in Satellites
«..and in Transistor Radios

Mallory Mercury Batteries

In U.S. satellites and space probes, Mallory Mercury
Batteries have been selected to power the radio trans-
mitters that send vital data from outer space. The
same reasons they were chosen for this exacting duty
make Mallory Mercury Batteries your best choice for
replacement in transistor radios.

Long life . .. in Explorer I, they lasted twice as long as
anticipated. In transistor radios, they outlive ordinary
batteries by as much as five times!

Steady power . . . unlike ordinary batteries which
gradually “‘fade”, Mallory Mercury Batteries stay at
full strength for their entire long life.

Miniature size .. . this unique battery packs tremendous
energy in a tiny, compact package.

Mallory also manufactures a complete line of Zinc-
Carbon batteries with the same quality and depend-
ability of Mallory Mercury Batteries. Your distributor
has a stock of sizes of both Mercury and Zinc-Carbon
batteries to fit all popular radios. See him today.

Mallory GEMS—five tubular capacitors RMC Discaps®—another veteran of
in easy-to-use dispenser; best bet for outer space, and long the original equip-
outstanding service in buffer, by-pass or ment standard, Discaps are now avail-
coupling applications. able for replacement in handy *file card”
five pack.

® Registered Trademark of Radio Materi-
als Company, a P. R. Mallory & Co. Inc.
Subsidiary.

Gold Label* Vibrators—for longer, more Sta-Loc* Controls—new design enables
trouble-free radio servicing, especially your distributor to custom-build the ex-
on critical jobs. Feature exclusive act replacement in just 30 seconds, elimi-
buttonless contact design for longer, nates waiting for out-of-stock controls.
quieter service,

*Trademark

i L
¥ 'Ii P.R.MALLORY

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

JUNE, 1959 25
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Audiotape “speaks for itself” in a spectacular recording
—avalilable in a money-saving offer you can’t afford to miss/

o . CURC I SRt Si TR IR B A T B RN R

DETAILS OF THE PROGRAM

The stirring “Blood and Thunder Classics”
program includes these colorful selections:

Tschaikowski . . . Russian Dance
Sibelius . . . from Finlandia
de Falla .+ . Dance of Terror, Ritual
Fire Dance (El Amor Brujo)
Brahms . . . from Symphony No. 4 in E Minor
Khatchaturian . . . Saber Dance
Stravinski . . . Infernal Dance of King Kastchei,
Finale (Firebird Suite)
Beethoven . . . Ode to Joy (Symphony No. 9
in D Minor)

DETAILS OF THE OFFER

This exciting recording is available in a spe-
cial bonus package at all Audiotape dealers.
The package contains one T7-inch reel of
Audiotape (Type 1251, on 1l5-mil acetate
base) and the valuable ‘“Blood and Thunder
Classices” program (professionally recorded
on standard Audiotape). For the entire
package, you pay only the price of two boxes
of Type 1251 Audiotape, plus $1. And you
have your choice of the half-hour stereo pro-
gram or the full-hour monaural version.
Don’t wait. See your Audiotape dealer now.

HERE'S a reel of musical excitement that belongs on
every tape recorder. “Blood and Thunder Classics”
is a program of great passages of fine music, spe-
cially selected for their emotional impact.

The makers of Audiotape have not gone into the
music business. They are simply using this method
to allow Audiotape to “speak for itself.” This un-
usual program shows you how vibrant and colorful
music can be when it is recorded on Awudiotape.

“Blood and Thunder Classics” is available
RIGHT NOw from Audiotape dealers everywhere.
(And only from Audiotape
dealers.) Ask to hear a por-
tion of the program, if you
like. Then, take your choice
of a half-hour of rich stereo
or a full hour of dual-track
monaural sound — both at
7145 ips. Don’t pass up this
unusual opportunity.

') v
“it speaks for itself”
TRADE MARK
AUDIO DEVICES, INC., 444 Madison Ave., N.Y. 22, N.Y.
In Hollywood: 840 N. Fairfax Ave. - In Chicago: 5428 N. Milwaukee Ave.

RADIO-ELECTRONICS
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the
experts
say.
in HI-F
the best buys are

STEREO

AND
MONAURAL

World-famous
EICO advantages
guarentee your complete satisfaction:

e Advanced engineer.ng e Finest quality componen:s
e ‘‘Beginner-Tested,” easy step-by-step instructiors
o LIFETIME service & calibration guarantee

e IN STOCK — Compare, then take home any EICO
equipment—right “‘off the shelf''—from 1900 neighbor-
hood EICO dealers.

Stereo Preamplifier HF3S

FM Tuner 4F790
AM Tuner 1FTS4

Bookshelf
Speaker System
HFS]

Monawal Integrated Ampnﬂers:
, 28, and 12-W
“(use 2 for SQereo)

Omni-directiona!
#onaural Preamplifiess: Speaker System n'.: 52
HF65, HFE5A I Hx 15" Wl "o

(stack 2 for Stereos

-ulu‘ll

Monaural Power Amp.ifiers: e » ““’0
, 50, 35. 30, 22 and 14-Watt - .

(use 2 for Stereo)
Stereo Power Amp! fier HF86

7
c
3

Over 1 MILLION EICO instruments in use throughout the world.

JUNE, (959

www americanradiohistorv com

NEW STEREOPHONIC EQUIPMENT

HF85: Stereo Dual Preamplifier is a complete stereo con-
trol system in “low silhouette’”’ design adaptable to any
type of installation. Selects, preamplifies, controls any
stereo source—tape, discs, broadcasts. Superb variable
crossover, feedback tone controls driven by feedback
amplifier pairs in each channel. Distortion borders on
unmeasurable even at high output levels. Separate lo-
level input in each channel for mag. phono, tape head,
mike. Separate hi-level inputs for AM & FM tuners & FM
Multiplex. One each auxiliary A & B input in each channel.
Independent level, bass & treble controls in each channel
may be operated together with built-in clutch. Switched-
in toudness compensator. Function Selector permits hear-
ing each stereo channel individually, and reversing them;
also use of unit for stereo or monophonic play. Full-wave
rectifier tube power supply. 5-12AX7 /ECC83, 1-6X4. Works
with any high-quality stereo power amplifier such as
EICO HF86, or any 2 high-quality mono power amplifiers
such as EICO HF14, HF22, HF30, HF35, HF50, HF60.
“Extreme flexibility . . . a bargain" — HI-FI REVIEW.
Kit $39.95. Wired $64.95. Includes cover.

HF86: Stereo Dual Power Amplifier for use with HF85
above or any good self-powered stereo preamp. Identical
Witliamson-type push-pull EL84 power amplifiers, con-
servatively rated at 14w, may be operated in parallel to
deliver 28W for non-stereo use. Either input can be made
common for both amplifiers by Service Selector switch.
Voltage amplifier & split-load phase inverter circuitry
feature EICO-developed 12DW7 audio tube for significantly
better performance. Kit $43.95. Wired $74.95.

HFB1: Stereo Dual Amplifier-Preamplifier selects, ampli-
fies & controls any stereo source — tape, discs, broad-
casts—& feeds it thru self-contained dual 14W amplifiers
to a pair of speakers. Monophonically: 28 watts for your
speakers; complete stereo preamp. Ganged level controls,
separate focus (balance) control, independent fuli-range
bass & treble controls for each channel. ldentical William-
son-type, push-pull EL84 power amplifiers, excellent out-
put transformer’s. 'Service Selector” switch permits one
preamp-control section to drive the internal power ampli-
fiers while other preamp-control section is left free to
drive vour existing external amplifier. “Excellent” —
SATURDAY REVIEW; HI-F1 MUSIC AT HOME. *‘Outstand-
ing guality . . . extremely versatile’ — RADIO & TV NEWS
LAB-TESTED. Kit $69.95. Wired $109.95. Inciudes cover.

MONO PREAMPLIFIERS (stack 2 for Sterea) HF-65: superb
new design, Inputs for tape head, microphone, mag-
phono cartridge & hi-level sources. IM distortion 0.04%
@ 2V out. Attractive “low silhouette’” design. HF65A
Kit $29.95. wired $44.95. HF65 (with power supply) Kit
$33.95. Wired $49.95.

MONO POWER AMPLIFIERS
(use 2 for STEREQ)

HF60 (60W), HF50 (50W), HF35 (35W), HF30 (30W), HF22
(22W), HF14 (14W): from Kit $23.50. Wired $41.50.

MONO INTEGRATED AMPLIFIERS
(use 2 for STEREO)

HF52 (50W), HF32 \30W), HF20 (20W), HF12 (12wW): from
Kit $34.95. ‘Wired $57.

SPEAKER SVSTEMS (use 2 for STEREQ)

HFS2: Natural bass 30-200 cps via slot-loaded 12-ft. split
conical bass horn. Middles & lower highs: front radiation
from 812" edge-damped cone. Distortionless spike-shaped
super-tweeter radiates omni-directionallv. Flat 45-20,000
cps, useful 30-40,000 cps. 16 chms. HWD 36", 15V4”
111", “Emm:ntly musical”—Holt, HIGH FIDELITY. “Fine
for stereo’'—MODERN HI-FI. Completely factory -built:
Mahogany or Walnut, $139.95; Blonde, $144.9

HFS1: Bookshelf Speaker System, complete wuth factory-
built cabinet. Jensen 8” woofer, matching Jensen com-
pression-driver exponential horn _tweeter. Smooth clean
bass; crisp extended highs. 70-12,000 cps range.
Capacitv 25 w. 8 ohms. HWD: 117 x 23" x 9" Wiring
time 15 min. Price $39.95.

FM TUNER HFT90: For the first time, makes practical
even for the novice the building of an FM tuner kit equat
to really good factory-wired units. No instruments
needed. Pre-wired, pre-aligned temperature-compensated
“front end” is drift free—eliminates need for AFC. Pre-
cision “eye-tronic’’ DM-70 traveling tuning indicator, sup-
plied pre-wired, contracts at exact center of each FM
channel. Pre-aligned IF coils. Sensitivity 6X that of other
kit tuners: 1.5 uv for 20 db quieting, 2.5 uv for 30 db
quieting, full limiting from 25 uv. IF bandwidth 260 kc
at 6 db points. Frequency response uniform 20-20,000
cps =1 db. Has 2 output Jacks: cathode follower output
to amplifier, plus Multiplex output for FM Multiplex
Stereo adapter; thus prevents obsolescence. Flywheel
tuning, AGC, stabilized low fimiting threshold for excel-
fent per‘formance from weakef signals, broadband ratio
detector for improved capture ratio & easler tuning, full-
wave rectifier & heavy filtering, very low distortion.
“One of the best buys you can get in high fidelity kits’

AUDIOCRAFT. Kit $39.95*, wired $65.95*. Cover $3.95.
*Less Cover, F.E.T. incl.

NEW AM TUNER HFT94: Matches HFT90. Selects “hi-fi"
wide (20c — 9kc¢ @ —3 db) or weak-station narrow
(20c — 5ke @ —3 db) bandpass Tuned RF stage for high
selectlvuty sensmvnty, precision ‘‘eye-tronic’ tuning.
Built-in ferrite loop, prealigned RF & IF coils, Sensitivity
3 uv @ 30% mod. for 1.0 V out, 20 db S/N. Very low
noise & distortion. High-Q 10 ke whlstle filter.
Kit $39.95. wired $69.95, incl. Cover & F.E.T.

BEFORE YOU BUY, COMPARE:

i
You may examine the complete EICO line at |
any of 1900 neighborhood EICO distributors |
coast to coast. Compare critically with equip-
ment several times the EICO cost—then you |
judge. You'll see why the experts recommend |
EICO, kit or wired, as your best buy. I

l

E1C0, 33-00 NORTHERN BLVD., L.1.C. N.Y.
Fill out coupen on other side for FREE CATALOG
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Copyright 1958 by Electronic Instr. Co., Inc.

Add 5% in the West.
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Prices 5% higher on West Coost.

the specs prove if . .

for COLDR & Monochrome TV serv

FREE CATALOG

shows you HOW TO SAVE 50%
on 50 models of top quality
professional test equipment.

MAIL COUPON NOW!

NEW!
TV-FM SWEEP
GENERATOR &

MARKER #368

" P o WIRED
00 w 36995

SI 1 995

Entirely dectronic sweep circuit (no mechanical
devices) with accurately-biased increductor for
excellent Enearity. Extremely flat RF output: new
AGC ciremit automatically adjusts osc. for max.
output on: each band with min. ampl. variations.
Exceptional tuning accuracy: edge-lit hairlines
climinate darallax. Swept Ose. Range 3-216 mc in
5 fund. bends. Variable Marker Range 2-75 mc in
3 fund. bznds; 60-225 mc on harmonic band. 4.5
me Xtal Marker Osec., xtal supplied. Ext. Marker
provision. Sweep Width 0-3 mc lowest max. devia-
tion to 0-3) mc highest max. dev. 2-way blanking.
Narrow range phasing, Attenuators: Marker Size,
RF Fine, RF Coarsc (4-step decade). Cables: out-
put, 'scop;: horiz., ’scopc vertical. Deep-ctched
satin alumgnum panel; rugged grey wrinkle steel
cabinet.

NEW! RF

SIGNAL GENERATOR - =3 -
#324 ¢ ¢
KIT WRED . S @
$96% $39% c’(‘b % ?,

150 kc to 435 me with ONE gencrator! 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 vps audio testing; lab. work. 6 fund.
ranges: 130-400 ke, 400-1200 ke, 1.2-3.5 mec,
3.5-11 me, 11-37 me, 37-145 me; 1 harmonic
band 111-435 me. Freq. accurate to *=1.5%; 6:1
vernier tunng & excellent spread at most impor-
tant alignnent freqs. Etched tuning dial. plexi-
glass windows, edge-lit hairlines. Colpitts RF osc.
directly plate-modulated by K-follower for
improved mod. Variable depth of int. mod. 0-5€%
by 400 cps Colpitts osc. Variable gain ext. ampli-
fier: only 3.0 v needed for 30% mod. Turret-
niounted cadls slug-tuned for max. accuracy. Fine
& Coarse 3-step) RF attenuators. RF output
100,000 uv; AF sine wave output to 10 v. 50-ohm
output Z. 5 way jack-top binding posts for AF in/
out; coaxial connector & shielded cable for RF out.
12AU7, 12AV7, sclenium rectifier; xmfr-operated.
Deep-etchec satin aluminum pancl; rugged grey
wrinkle stee cabinet.

TURN PAGE
FOR MORE
EICO VALUES

NEW! DYNAMIC
CONDUCTANCE
TUBE & TRANSISTOR
TESTER #6066
KIT WIRED
9% 109"

COMPLETE with steel cover and handle.

SPEED, easc, unexcelled accuracy & thoroughness.
Tests all receiving tubes (and picture tubes with
adapter). Composite indication of Gm, Gp & peak
emission. Simultancous scl 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,
450, 300 ma types. Sensitive 200 ua meter. 5
ranges meter sensitivity (1% shunts & 5% pot).
10 SIX-position lever switches: freepoint conriec-
tion of cach tube pin. 10 pushbuttons: rapid insert
of any tube clement in lcakage test circuit & speedy
sel. of individual sections of multi-section tubes in
merit tests. Direct-reading of inter-elecment leakage
in ohms. New gear-driven rollchart. Checks n-p-n &
p-n-p transistors: separate meter readings of col.
lector leakage current & Beta using internal dc
power supply. Deep-ctched satin aluminum panel;
rugged grey wrinklesteelcabinel. CRA Adapter §4.50

COLOR

and Monochrome
DCto 5MCLAB& TV
5”7 0SCILLOSCOPE
#460
WIRED
SI 2950

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 freq-compensated
attenuator up to 1000:1. SWEEP: perfectly linear
10 cps-100 ke (ext. cap. for range to | cps); pre-
set TV V & H positions; auto. sync. ampl. & lim.
PLUS: direct or cap. coupling; bal. or unbal.
inputs; edge-lit engraved lucite screen; dimmer;
filter; bezel fits std photo 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
volt. calib. Z-axis mod. Sawtooth & 60 cps outputs.
Astig. control. Rerrace blanking. Phasing control.
5" PUSH-PULL Oscilloscope =425: Kit $44.95, Wired $79.95.
7" PUSH-PULL Oscilioscope =470: Kit $79.95, Wired $129.50.

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

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

Uni-Probe ~ exelusive with
EICO ~ only 1 probe performs
of]l functions|

Latest circuitry, high sensitivity & precision, wide
ranges & versatility. Calibration without removing
from cabinet. New balanced bridge circuit. High
Z input for negligible loading. 4£” meter, can't
burn-out circuit. 7 non-skip ranges on every
function. 4 functions: +DC Volts, —DC Volts, AC
Volts, Ohms. Uniform 3 to | scale ratio for extreme
wide.range accuracy. Zero center. Once 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: 0-1.5, 5, 15, 50,
150, 500, 1500 (up to 30,000 v.with HVP probe &
250 mc with PRF probe). Ohms: 0.2 ohms to
1000 megs. 12AU7, 6AL5, selenium rectifier; xfmr-
operated. Deep-etched satin aluminum.panel,
rugged grey wrinkle steel cabinet.

® Send for |
FREE CATALOG |
now

33-00 Northern Bi Long Islond City 1, N.Y.
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Nome..
Address

Etco,

Long istand City 1
Show me HOW TO SAVE 50% on [] Test Instru-
ments J Hi-Fi )
Catalog and name of nelghborhood dealer.

NEW Power & Bias
Supply for Transistorized
r . Eqpt, =1020

b Kit $19.95  Wired $27.95

NEW TUBE & CRT FIL.
Tester =612

Kit $3.95  Wired $5.95

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

Series/Paralle!
R-C COMBINATION
BOX #1140
KIT $13.95
WIRED $19.95

TUBE TESTER 625
KIT $34.95 Wired $49.95
e tests 600 mil series

o S, © string type tubes

L‘ = ,' ® illuminated roll-chart
o

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

6V & 12V BATTERY
ELIMINATOR
& CHARGER =1050
KIT $29.95
WIRED $38.95
Extra-filtered for
transistor equipt.

#1060 KIT $38.95
WIRED $47.95

Miniaturized
MULTI-SIGNAL
TRACER =145A

KIT $19.95
WIRED $28.95

20,000 Ohms/Volt
V-0-M =565
KIT $24.95 Wired $29.95

| 1000 Ohms/Volt
~ V-O-M =536

KIT $12.90
Wired $14.90

R-C BRIDGE & R-C-L
COMPARATOR #9508
KIT $19.95
. wired $29.95
s Reads 0.5 0hms—500 megs,
10 mmfd—5000 mfd,
power factor

VIVM PROBES
Peak-to-Peak $4.95
R $3.
High Voltage Probe-1

High Voltage Probe-2
SCOPE PROBES

Demodulator ...
Direct
Low Capacity

33-00 Northern Bivd
. NLY.

Ham Gear. Send me FREE

RADIO-ELECTRONICS
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Radio-Electronics

Hugo Gernsback, Editor

MILLIMETER WAVES

o v . Microwaves Are Opening a New Electronic World . . .

S we ascend the scale of radio frequencies beyond

A the ultra-high range, we emerge into the milli-

meter waves. This band lies between 30,000

and 100,000 megacycles (10 and 3 millimeters).

These have been under intense study for a number of

years, yet they are still largely in the unutilized realm

of electromagnetic radiation. The new waves can be

generated by crystal-diode harmonic producers, kly-

strons, backward-wave oscillators and high-voltage
beams.

The difficulty thus far has been that these generators
are not very efficient transmitters at such high frequen-
cies. As the transmitting power at present is microscopic
—a few watts at most—the signal is weak, too. The
range so far has been limited to between 10 and 20
miles.

So far, transistors can be used up to less than 2,000
megacycles, while millimeter waves start at 30,000 mc.
It is possible, however, that some solid-state device for
generating millimeter waves will evolve.

Millimeter radio waves approach light waves, and in
many ways act like them. They are often called quasi-
optical waves.*

When these waves are transmitted through the air,
water moisture or vapor and oxygen, particularly, inter-
fere with the transmission, making for poor reception.
In this way, millimeter waves act very much like light
waves in a dense fog—signaling for both becomes un-
reliable.

So far, at the lower limits of these frequencies, wave-
guides (hollow metal pipes) seem to work out best in
transmitting these extremely short waves. Such guides
are most efficient, at the present state of the art, causing
comparatively little loss of power.

The waves are so short that they can be sent through
what are essentially hollow wires. The opening in that
case would have to be greater than % a wavelength, say
1% inch, for 5-millimeter waves having a frequency of
60,000 megacycles. The difficulty here is that trans-
mission through such small holes creates losses, while
very straight pipes 2 inches in diameter appear much
more useful.

Unfortunately, ordinary solid wires cannot be used
in transmitting millimeter waves because wires radiate
too much power at the ultra-high frequencies. Ordinary
antennas cannot be used. For best transmission, “horn”
antennas and parabolic reflectors seem to give best re-
sults.

At a recent session in New York early in April, sev-
eral hundred scientists and engineers discussed milli-
meter waves at great length. All admitted the great
future of these waves if only a more satisfactory means
could be found for their generation, transmission and,
particularly, their control.

*See RaADIO-ELECTRONICS March, 1952 ; January, 1957; April, 1957.
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Tt will probably take a number of years before new
instrumentalities have been invented to make millimeter
waves as common as longer radio waves. In this re-
spect, we have to go back to Heinrich Hertz and Mar-
coni, who also had to grope along unknown paths to
make wireless practical.

Yet we already know that millimeter waves are not
only here to stay, but that they are the forerunner of
vast changes in radio, electronics, television and other
communication.

Whether we use waveguides or an entirely new means
of transmission, millimeter waves are certain to be uzed
intensively in the foreseeable future. The chief reason
is that, at these quasi-light frequencies, we will eventu-
ally be able to handle with ease several hundred thousand
millimeter-wave telephone channels, with hundreds of
television channels, simultaneously along a single trans-
continental or transoceanic line.

As a matter of fact, far more channels are available
in the millimeter range than in the entire radio—tele-
vision—radar frequency spectrum combined. And, as
every technician knows, our present radio channels are
practically exhausted now. Hence the urgency for opzn-
ing the millimeter band.

In the space age now dawning, the new ultra-high
waves will be especially useful. It is quite certain that
millimeter transmitters can also be miniature in size,
possibly as small as a matchbox, yet powerful enough to
cover vast distances in space. According to Dr. John
R. Pierce, physicist of Bell Telephone Laboratories, who
kindly gave us considerable factual data used in this
article—if one used parabolic antennas hundreds of
feet in diameter, a few watts at millimeter frequencies
could easily reach our nearest star, Alpha Centauri, 4
light years distant!

What is more, these microwaves are not affected in
their transmission in free space, as they are in our
dense oxygen- and water-soaked atmosphere. There is
little doubt that spacemen of the future, as well as all
spaceships, will be equipped with millimeter radio equip-
ment.

Millimeter radar gear in space is quite feasible and
will surely be used in the foreseeable future on the moon
and spaceships. It should be particularly effective in de-
tecting even small meteorites. This, as all future space-
men are well aware, is vital in “sidestepping” these
lethal bodies, which travel at the rate of 5 to 10 miles
a second. If they can be detected and intercepted early
enough, the spaceship can easily change course and
evade the celestial missiles.

There is also the possibility that millimeter waves
may prove highly important in biology and in the treat-
ment of diseases. Just as high-frequency radio waves
have been used very effectively in radiothermy, so the
new waves are certain to find other health uses, per-
haps even more important ones. —H.G.
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TELEVISION

By
A. V. J. MARTIN

i Symptoms: Lack of contrast; slanting white lines (retrace lines)
across part or all of picture.

Diagnosis: 1. Loss of vertical sync. Picture may be slightly dis-

5 i ] placed vertically. Blanking bar does not show——
PICTURE l_s ,WOIth ten thousand WOI‘dS..TO blocked out by mask or slightly oversize picture.
the technician, these photos are worth time Adjust vertical hold. Turn up contrast control.
and money—clear]ly illustrated TV trou- 2. No blanking. Picture is steady vertically. Increase
bles as seen on the screen, coupled with cortrast, reduce brightness or do b<l3(‘_}h. It fault
brief notes on where the trouble can be found, to persists, ch.eclf verhc.al retrace blanking circuit.
ks S . : ’ Usual culprit is coupling capacitor to one of pic-
speed servicing time. No matter how long you have ture-tube electrodes.
been in business, you haven’t seen anything yet! 3. Bad pix tube. If everything else checks OK, and

if pix seems to lack contrast and brightness, or
tends to be muddy when turning up controls, check
pix tube.
4. Insufficient gain. Check antenna, video if's, video
amplifier and particularly video detector.

Symptoms: Picture does not fill screen; vertical linearity poor.
Diagnosis: |. Insufficient height. Adjust height and vertical lin-
earity controls. Check vertical output and oscillator

tubes and circuit components.
2. Poor vertical linearity. Adjust vertical linearity con-
trols. Check vertical output tube and components.

Symptoms: No coherent picture obtainable. Black-and-white mov-
ing pattern or streaks all over the screen.

Diagnosis: Loss of sync. Adjust vertical, horizontal hold controls.
Check sync circuits, particularly sync separator tube.

Symptoms: Trapezoidal picture. Ons of vertical sides is much

smaller than other. Symptoms: Horizontal white streaks following dark areas, or vice
Diagnosis: Shorted vertical deflection coil. Check resistance of versa. Smearing.

each coil separately. Frequently, short occurs in com- Diagnosis: Poor low frequency response. Adjust fine tuning. Check

ponent connected in shunt across coil such as damp- video amplifier, especially coupling elements and

ing resistor or anti-ringing capacitor. low-frequency connecting networks. Check alignment.
30 RADIO-ELECTRONICS
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Symptoms:

Diagnosis:

Picture lacks sharpness. Whan looking closely at sceen,

sweep lines cannot be distinguished.

I. Poor focus. Adjust focus control. Adjust ion-frap
magnet.

2. Bad picture tube. Change tube.

Symptoms
Diagnosis:

: Top of picture bent inward severely.
Pincushion effect. Poorly designed, defective or mis-
placed deflection yoke. Correcting magnets misad-
justed. Deflection yoke not made for this particular
picture tube. If some components have been displaced,
beware of parasitic dc magnetic field; for example,
loudspeaker.

Symptoms

Diagnosis:

JUNE,

: Whites not bright enough, and grays form solid black

area.

I. Lack of brightness. Adjust brightness and contrast
controls.

2. Misadjusted ion-trap magnet. Try rotating and mov-
ing it forward and backward a little at a time.

3. Incorrect voltages. Check particularly the voltage
between picture-tube grid and cathode. Brightness
centrol should vary it ketween 100 and 0 (or a few
vclts) approximately. If this voltage does not go
down to a low enough value, check components in
grid and cathode circuits. If picture tube is direct-
coupled, check video amplifier.

1959
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Symptoms:

Diagnosis:

Symptoms:

Diagnosis:

e

Whites bloom. As soon as brightness control is
advanced, white parts of picture lose all detail and
spread. |I{ brightness is increased further, whole pic-
ture blows up.
I. Poor high-voltage regulatien. Usual culprit is high-
voltage rectifier. If not, check high-voltage circuit
and particularly filter resiscors and capacitors, if
any. Look and listen for high-voltage losses [hissing
sound, violet corona}.
2. Defective picture tube. Change it.
"’3

Picture lacks sharpness. Upon close inspection of
screen, horizontal sweep lines are sharp and clearly
visible

Loss of fine details. Defect is in video section. Adjust
fine tuning. Check tuner. Check video amplifier and
particularly the high-frequency peaking circuits. A
peaking coi
alignment.

may be open or short-circuited. Check

Symptoms:

Diagnosis:

Screen divided horizontally into two wide black-and-
white areas.

Hum modulation. Parasitic tigna! at line frequency is
modulating picture tube. Check filtering and de-
coupling circuits. Check for heater-to-cathode shorts.
If some components have been moved, modulation
may be due to parasitic ac magnetic field; for ex-
ample, filter choke. END
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TELEVISION

F your televiewing habits are any-

thing like mine, most TV commer-

cials sound like, “aspirin shampoo

is better for your engine than any
other cigarette” and you prefer to use
the commercial break for conversation.
This means either shouting at the top
of your voice or getting up from your
easy chair twice—once for off and
once for on.

The commercial killer described in
this article solves this problem neatly.
It is inexpensive and easily built, offer-
ing simple wiring and noncritical parts
layout.

Ri NE-2(2)
% VA

Fig. 1-—Basic flip-flop circuit.

Fig. 2—Complete circuit of photosensi-
tive control unit.

9
'
]
]
|
|
[l

SPKR SOCKET

SOCKET
[}

RI

00—
SEE
Fig. 2 f‘°

Fig. 1 shows the basic flip-flop cir-
cuit which provides the necessary relay
latching action. It uses two neon glow
lamps (type NE-2) in parallel, with
one end connected through a 1-uf
capacitor. These lamps fire when the
voltage across them exceeds 70 and
go out as soon as the voltage drops
below 60.

When the switch is closed, 135 volts
is applied across the two neon glow
lamps; one of them—Ilet’s say NE1—
fires first. Current flowing through NE1
causes a voltage drop across R1. With
properly selected components this drop

! SENSITIVITY LONT
SELHECT 0 g oy

20mA g+ )
U7V INPUT -3

————

NE-2(2)

100K

ATK

CADMIUM
SELENIDE
PHOTOCELL

Cl R 2t
200V (PAPER)

8~BUS DO NOT
GND. INSUL FROM|LISTY
HASSIS

5
-—o/'c—c

o g =
TO CONTROLLED CKT—9—=3-
SEE Fig. 3 ===

OUTPUT TRANS
SPKR PLUG

ke

SPKR

EXISTING CONNECTOR
FROM SPKR COIL

SPKR PLUG

a
TV SET
_______________ a
FR ouTPYT 3§
OMTV  TRANS 1 o

ouTPUT |
PLATE i
]
I
SPKR ¢

o SOCtEn! O RY CONTACTS

-------------- - 20 SEE Fig. 2

Fig. 3—Two methods of connecting control unit to a TV set.
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il Commercials Fast

A flash of light triggers
a neon flip-flop that
shuts off unwanted TV
commercials

By OTTO RELLING

will reduce the voltage between point
A and ground to a level sufficient to
keep NE1 conducting but too low to

fire NE2. The current through R2
places a positive voltage at point B
and the capacitor charges to this
voltage.

If the voltage between point A and
ground is momentarily reduced to below
60 volts—by quickly opening and closing
the switch, for example—the capacitor
begins to discharge through R3 and R2.
This will make point C temporarily
more negative than ground. If the
switch is closed during that time, the

R1—6,800 ohms

R2—47,000 ohms

R3—pot, 100,000 ohms

R4—22,000 ohms

R5—15,000 ohms

All resistors 1> watt

C1—2 uf, 200 volts, metallized paper

C2—I uf, 200 volts, paper

NE!, 2—-NE-2, neon lamp

RECT—20 ma, selenium

RY—spdt, 4,000-8,000 ochms, operates on 0.5 ma
(Sigma 4F or Kurman BK-7-B or equivalent)

S—spst, toggle

Photocell {Clairex Corp. CL-4 or equivalent)

Chassis

In-line phono jack (H. H. Smith No. 1237 or
equivalent)

Knob

Miscellaneous hardware

Photocell is mounted on wood block and has an exten-

sion cord.

WwWWW.americanradiohistorv.com
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100-1(50 v DC

VOLT»
METER

o !
Fig. 4—Test setup for matching
neon lamps.

negative voltage is added to the 135
volts of the power supply and NE2 fires
first, preventing NE1 from firing. Suec-
cessive operation of the switch fires
the lamps alternately.

The circuit

Fig. 2 shows the complete circuit of
the commercial killer. RECT, R1 and C1
for the power supply. V is a poly crys-
tal cadmium selenide photocell (CL-4)
manufactured by the Clairex Corp. The
resistance of this cell varies inversely
with the amount of light it receives. (As
light intensity increases, the cell’s re-
sistance decreases.)

| WARNING I
' The commercial killer's B-minus:
:bus is connected directly to one |
| side of the ac line. Be sure that no |
| part of the unit's circuitry is con- |
| nected to the chassis. If this pre- |
| caution is not observed the unit |
| may have a hot chassis, presenting :
!'a serious shock hazard. Placing the |
i unit inside a TV console will provide |
| additional protection for the con- |
| structor. |
I e N N

The photocell is wired in parallel
with the two neon lamps, and the cur-
rent flowing through it increases the
voltage drop across R2 and R3. When
sufficient light shines on the cell, its
resistance decreases and the additional
current through R2 and R3 forces the
voltage across NE1 and NE2 to drop
below 60. This extinguishes the con-
ducting lamp and lights the other.
Since the relay coil is in series with
NEZ2 the relay will stay open or closed,
depending on which lamp conducts.

It is necessary to adjust the CL-4
photocell to the background lighting of
the room—the lighting that is normally
used when the TV set is on. With the
cell in its intended location, connect an
ohmmeter to its leads; the resistance
should be roughly 200,000 to 250,000
ohms. If necessary, the cell may be
covered with one or more layers of
paper or paperbacked adhesive tape.
I terminate the cell leads in a miniature
plug which is inserted into a socket
on the commercial killer’s chassis. This
makes adjustments possible should the
cell be used under different lighting
conditions. To some extent, you can
compensate for such lighting changes
by varying the setting of R3. An ordi-
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nary two-cell flashlight can be used to
trigger the unit, but it should be a
prefocused type. A light beam quickly
passing over the photocell switches
the sound on or off.

RY is a sensitive relay operating on
0.5 ma. These relays are being offered
as surplus (Sigma 4F, Kurman BK-
7-B). Their coil resistance varies from
4,000 to 8,000 ohms. The Sigma 4F can
be made sufficiently sensitive by care-
fully turning the pivot serew clockwise.
The BK-7-B relay is adjusted with a
lever.

Hook it up

The connection to the TV set can be
made without soldering if the speaker
is connected to the TV chassis by a
plug. If your set has the plug and
socket between the output tube and
the primary of the output transforimer,
follow the circuit shown in Fig. 3-a.
Closing the relay places R1 in parallel
with the primary, reducing the sound
to a level low enough to be heard but
not loud enough to be disturbing. This
method of wiring the relay does not
break the connection to the primary and
prevents sparking.

If the plug in your TV set is located
between the output transformer’s sec-
ondary and the speaker coil, use the cir-
cuit shown in Fig. 3-b. Operating the
relay puts R2 in series with the speaker
coil.

The NE-2 neon lamp costs only a
few pennies. Sometimes two lamps will
differ in their firing and extinguishing
voltages. For this reason I did not
solder them into the circuit but wired
them to screw type terminal connectors.
The lamps were placed outside the chas-
sis for the visual effect of the flip-flop.

To match neon lamps, use the simple
circuit shown in Fig. 4. The voltage
across the NE-2 varies with the set-
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The control unit. Neon lamps are con-
nected to terminal strips for easy mount-
ing. A much smaller case may be used.

ting of the potentiometer and the firing
and extinguishing voltages of indi-
vidual neon lamps may be quickly
determined. Variations of 1 or 2 volts
between lamps should not cause any
difficulties.

The chassis and the CL-4 may be
placed anywhere. I keep the chassis
inside the TV console and the light-
sensitive cell on top of the console.
For a neat appearance, the photocell
was mounted in the shell of an H., H.
Smith type 1237 in-line phono jack and
the shell was inserted in a piece of
wood molding (see photos).

Now all you do when the commercial
comes along is to flash a beam of light
at the photocell and enjoy the silence.
When the commercial is over another
sweep with a flashlight restores the
sound to its normal level. END

USE POLARIZED PLUGS

HOCK hazards in TV sets, small
radios and similar devices can be
reduced drastically with a simple safety
device already on hand or immediately
available, reported representatives of
General Electric Co. and the Under-
writers Laboratories at a recent AIEE
convention.

Several million hot-chassis TV re-
ceivers with metal cabinets are in use
in American homes, they stated. Each
could become a shock hazard with a
failure of insulation or spacing.

Two methods, they said, appear to be
attractive ways of reducing this hazard.
The more obvious one is to employ a
three-conductor supply cord and attach-
ment plug, with a three-blade grounded
receptacle, attaching the grounding
wire to the cabinet.

A second method is to use the polarity
provisions already built into modern
2-blade 120-volt receptacles. One slot of
the ordinary wall receptacle is wider
than the other, and the side of the line
connected to that blade is grounded.

www. americanradiohistorv.com

Polarized plugs, with one prong wider
than the other, are available, though
not plentiful. If the supply-cord con-
ductor to which the chassis of the re-
ceiver is connected goes to the wide
blade of the plug, the chassis is ground-
ed. Two failures are then required to
produce a dangerous condition. Insula-
tion or spacing must fail and the cord
polarity be reversed.

At some future date, the experts re-
ported, when the newly standardized
3-blade, 15-amp, 125-volt receptacle
comes into common usage, the 3-conduc-
tor method may become the preferred
one but, in view of the limited use of
such receptacles at present, “the appli-
cation of polarity grounding today is a
definite step toward increased safety.”
(The great drawback of the polarity
method is, of course, the placement of
the switch between chassis and line
found on some TV’s and on many small
radios. In such cases, a set may be per-
fectly safe when turned on and become
hot when turned off.) END
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It takes careful study and
a lot of work to put up a
successful community an-
tenna system
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TV to Reno, Nev.

UST as important as finding the

signal when installing an antenna

in a problem or fringe area is

determining its stability under sea-
sonal and climatic changes. Community-
system, apartment-house and other
types of commercial fringe antenna
installations warrant greater antenna
costs than normally spent for home
reception. Regardless of whether cost
1s a factor, the site for a commercial
installation must be selected with great
care, since many people will be depend-
ent on it.

Initial steps in choosing a site

The first step in planning an installa-
ion is to determine the best location.
Ask local radio and television men
where they think the best site is and,
if possible, get a list of TV set owners
in the vicinity of the recommended site
from them. Signals have a tendency to
fade with seasonal and climatic changes,
so information from set owners on year-
round conditions can prove valuable.

Data gathered in such a survey should
cover: Is there fade? How rapid is it?
Do the signals improve or deteriorate
at night? What stations come in best
in the daytime? How is reception in the
winter? How is it in the summer?

It is important that the investigator
keep good notes and ask as many
neighbors as possible the sume ques-
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SLIDE MOUNTAIN

tions. If the answers all agree with
each other, questioning four or five set
owners can be sufticient. But if there is
a sharp disagreement, more opinions
are required. If adding to the sampling
still brings no general agreement, the
opinions may be of little assistance—
although you must consider whether
varying reports may come from hot or
dead spots in a general area.

In the search for a signal, a broad-
band antenna is ordinarily used because
of the ease with which it can be
switched from channel to channel. If the
signal is so poor that it is completely
useless on a broadband antenna, we
can be certain that higher-gain an-
tennas will help little. The equipment
normally used in such a search includes
a good television receiver, a field-
strength meter and a telescoping mast.

Exploring a wider area

When selecting a signal for an auto
court or hotel, the area of exploration
is usually limited. This is not the case
when selecting a site for community
systems. In such cases the demand for
a satisfactory image may justify going
a much greater distance. For example,
Reno, Nev. picks up Sacramento chan-
nels 3 and 10, San Francisco channel
5, and Stockton channel 13, from Slide
Mt. San Francisco channels 5 and 7,
and Sacramento channel 10 are picked

wWwWWwW.americanradiohistorv.com

SYSTEM

RENO, NEVADA

up on Mt. Rose (see Fig. 1). These
signals are converted and relayed via
microwave into town 16 miles away.

The Reno Community Antenna Corp.
distributes three channels to the sub-
seriber. With an ingenious method of
switching, the engineers can select any
three channels among channels 3, 5, 7,
10 and 13-—the choice depending on
programs and signal quality. The engi-
neers select the location giving best re-
ception. In Reno the sound and video
is detected from the microwave carrier
and used to modulate three ecrystal-
controlled oscillators (remodulators)
set for channels 2, 4 and 6. The outputs
of these remodulators are then mixed
together and distributed throughout
Reno via a single coaxial cable. Viewers
tune to channels 2, 4 and 6.

This procedure is quite expensive, but
not uncommon, because cities like Reno
have enough potential subscribers to
warrant the expense. A community with
fewer potential subscribers cannot
afford this and must select its antenna
site to conform to a smaller budget.
The usual procedure, in such case, is
to determine the longest possible dis-
tance between the antenna site and the
distribution point and use this as the
radius of the area to which the signal
search will be confined.

As stated before, local technicians
and set owners, if any, can help. If such
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a source of information is not available,
the best potential sites are determined
by their elevation and distance from
noise sources, such as highways, high-
tension lines, factories and so forth.
Nearness of the site to electric power
and accessibility are important consider-
ations.

Monitoring the signal

Once you find what appears to be an
acceptable site, it can be improved with
high-gain antennas. A Yagi is accepted
as the most practical antenna since it
gives the best gain for its size—which
increases the signal level-——and has good
directivity—which reduces noise and
other unwanted signals.

A  broad-band antenna is perma-
nently mounted where the optimum
signal has been located, and the Yagi
is then mounted on a telescoping tower.
It can then be raised, lowered and
rotated. With the Yagi in the vicinity
of the broad-band antenna, the tech-
nician can compare signals by switching
the field-strength meter from one array
to the other.

The Yagi is moved around until the
best position is obtained, and then
elevated until maximum signal is noted
on the field-strength meter. The tech-
nician should be continually comparing
this signal with that from his broad-
band reference antenna. As the signal’s
level may vary continuously, this com-
parison is important. It shows the
technician whether he has the best
possible signal or just happened to take
a reading during a hot signal moment.
A good average signal level is 100 uv.
The minimum should exceed 50 uv.

Monitoring the signal cannot be over-
stressed. It is the only way to deter-
mine the true value of a reading. For
example, if the signal should fade to
50 pv, but monitoring indicates that it
never goes below that level, the area
may be more acceptable than one where
a signal goes to 500 uv but fades to less
than 50 pv. The monitoring should be
as comprehensive as possible. Not only
should the level be watched for at least
one week, but the picture quality should
be monitored as well. Readings must
be taken day and night and also during
climatic changes.
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Fig. 2—A 10-element industrial type Yagi. Note
the diagonal braces for added vertical strength.

The 50-pv signal is the minimum
usable level. If one Yagi does not
deliver this minimum, 2, 4 or more
Yagis can be stacked for a single
channel. Some installations use as many
as 32. Again it is a question of eco-
nomics. However, if a weak signal does
not show substantial improvement when
1 Yagi has been increased to 4, the
location is not to be recommended. If
the signal is acceptable with 4 or fewer
Yagis per channel, additional refine-
ments can always be made at a later
date by adding antennas to the stack.

Yagis with 3 to 12 elements are
available, and sometimes even more are
used. We have found that 8 db over a
dipole is good gain for a 5-element
Yagi with the necessary bandwidth.
Usually 10 elements give about 2 db
more, depending on the channel.

Choosing the Yagi

In constructing Yagis, manufacturers
have a design problem. For example, a
change of 29 in frequency at 50 me
represents 49 to 51 mc while the same
percentage change at 200 mc means a
range from 196 to 204 me. So instead

Fig. 3—An antenna array
can collect a lot of snow
and ice. This must be
considered when choos-
ing between 5- and 10-
element Yagis.
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of considering gain only when designing
the 50-mc Yagi, to get bandwidth the
manufacturer must stagger the lengths
of his elements and use other tricks that
tend to lower the gain. This is why it
is important to consider the bandwidth
of low-band Yagis as well as the gain.

For example, one antenna may show
a higher reading on the field-strength
meter than another, yet the picture
quality of the antenna with the lower
reading may be better. This can happen
with antennas designed for best pos-
sible gain (usually at channel center)
instead of for the best average gain
throughout the channel.

The most common Yagis have 5 or
10 elements. The choice is wusually
dependent on the physical limitations of
the installation. For example, a 5-
element channel-2 Yagi is approxi-
mately 8 to 10 feet long and 7 to 8 feet
wide. A 10-element channel-2 Yagi has
the same width but often exceeds 18
feet in length. Since the clamp for
fastening the Yagi to the support tower
is usually at the approximate center of
the boom, the front director is over 9
feet from the support while the reflector
is approximately 9 feet away from it
in the opposite direction. This means
that any load or wind thrust on the
end has the mechanical force of a 9-
foot lever at the support. This mechan-
ical disadvantage can be overcome
vertically with diagonal supports but
cannot be protected against horizontally,
as horizontal supports tend to detune
the antenna.

Since the 5-element Yagis are much
shorter, the problem of wind force or
ice accumulation is not so great. For
this reason, we suggest that 5-element
antennas be used, especially on chan-
nels 2 and 3, if the weather is extreme.
Fig. 2 shows a commercial type 10-
element Yagi. This antenna was made
especially for industrial use; its cost
was a secondary consideration. Some
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Lbs Wind Thrust
Ya-Inch Radial Ice
~ 100-Mph Wind
__Channel | 5-Element | 10- Element
| 2 157 323
3 143 ] 294
[ 4 ‘ 130 269
, 5 15 236
, 6 | 108 218
7 52 108
8 50 104
9 48 101 |
10 47 98 |
I | 44 95 |
| 12 I 43 92
, 13 ] 42 90
manufacturers, however, recommend
the use of b5-element steel antennas
when the installation is exposed to

extremely severe conditions.

Channel 7-13 10-element Yagis are
approximately 6 feet long and 3 feet
wide. On them the first director and
the reflector are approximately only 3
feet away from the tower. A well-
designed 10-element antenna of these
dimensions is very sturdy and ecan be
used under the most severe weather
conditions (see Fig. 3).

Computing wind-thrust load

Home antenna failure inconveniences
only one family, but failure of a com-
mercial installation can bring the wrath
of hundreds and even thousands of
viewers upon the one responsible. The
installer of a commercial antenna must
therefore consider possible breakdowns
from every angle. One particularly seri-
ous problem faced where ice is likely
to form on the antenna, wind thrust,
has already been mentioned, but it
should be considered in more detail.
The table lets the installer compute
wind loads at 100 mph with %-inch
radial ice.

The data in the table are hased on
Yagi antennas with 3%-inch elements.
Thus, when %-inch of radial ice be-
comes affixed to the %-inch element,
the total diameter of the exposed area
is increased to 1% inches.

Wind-thrust loads of low-band Yagis

are high, especially 10-element an-
tennas. The observant installer gives
careful consideration to wind loads

when making a choice between 5- and
10-element Yagis.

Wind thrust is relatively unimpor-
tant, however, with a channel-7 Yagi,
as the 10-element Yagi for this channel
has a wind load of only 108 pounds.
The 5-element channel-7 Yagi, of
course, presents an even smaller load—
52 pounds with 100-mph wind and %-
inch radial ice.

The chart covers both aluminum and
steel Yagis. Since steel Yagis use the
same size tubing as the aluminum ones,
the wind load at 100 mph with 4-inch
radial icing is the same. However, the
tensile strength of aluminum is only
39,000 PSI, in contrast to 70,000 PSI
for steel. So steel antennas may prove
a better choice for areas where weather
extremes are a problem. END
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UNUSUAL TVI

By EUGENE W. KLEMM

WAS called to service a Zenith port-

able TV an Air Force chaplain had
bought for his family as a Christmas
present. He lived on the base in one of
the numerous temporary wooden bar-
racks, and there in the living room I
saw the new set resting on a cardtable,
glittering like a jewel in front of the
lavishly decorated Christmas tree.
Standing in the doorway I could see
nothing wrong with the picture on the
screen, which was about as perfect as
a pair of rabbit ears could make it.
The chaplain walked across the room
and then looked back at me. The picture
went all to pieces with each step he
took. “You see,” he said, “everything’s
OK until one of us starts towalk around
the room. Then, blooie! So what'’s
wrong?”’

I immediately suspected the antenna
and examined it carefully for a loose
segment or poor connection, but the
trouble was not there. Probably in the
set itself, I thought, taking the back off
and plugging in my cheater. While the
clergyman stood quietly before the set
as an observer, I began a methodical
tapping of each tube and all visible
components, with no luck. The picture
remained as stable as one would desire.
The only thing that shook it was vibrat-
ing the floor. I raised the set, holding it
in my arms, and stood perfectly still
while my customer took several heavy
steps about the room. With every step
he took the picture practically disin-
tegrated.

Suddenly my self-confidence (and a
little of my dignity) returned. While
replacing the back I told him that his
trouble would disappear with the holi-
days. Standing up 1 pointed to the
Christmas tree. I tried to explain to him
that all of the hundreds of lead-foil
icicles jiggled every time the tree shook,
causing hundreds of little short circuits
and interfering traps to the incoming

TV signal. It was somewhat similar I
supposed (rightly or wrongly) to the
various devices used during the war to
disrupt radar signals.

He was highly skeptical. “Frankly,”
he smiled, “I hope you’re right. If you
don’t mind, I’ll send you a check after
we’ve taken down the tree!”

I received the check a week later with
a friendly note.

A similar problem was solved very
quickly not long after this, thanks to
the Christmas tree. A flu patient com-
plained that his 14-inch G-E portable
suffered from intermittent jitters. When
I was shown up to his bedroom, the set
had a perfect picture..“You just wait,”
he growled irritably, lying there in bed
with his red eyes and runny nose. 1
waited. Just as I was getting the fidg-
ets, the picture began tearing apart.
He had an indoor antenna on top of the
set.] went over and shook it, but quickly
discovered the trouble did not originate
there.

Remembering the other incident 1
looked about the room carefully before
tearing down the set. A closet door was
immediately behind the bureau which
held the TV set. On the door were two
or three metal racks about 2 feet long.
Loosely hanging from the racks were a
lot of metal hooks to which were fas-
tened a dozen or two neckties. Right be-
low was an open hot-air register, and
the heat was blowing up, causing the
ties to sway back and forth. By remov-
ing all the ties and thus quieting the
little metallic contacts, the interference
was stopped immediately. 1 reasoned
that the heat coming on periodically
caused the trouble to appear intermit-
tently. I'm afraid I did the job a little
too quickly and didn’t exhibit the proper
amount of befuddlement, because the
patient gruffly announced that he was
taking up TV himself if that was all
there was to it! END
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XPERIENCED service technicians
know that the response of the
video amplifier is just as impor-
tant to good picture quality as if

or rf response. The video amplifier is
the signal section between the picture
detector and the picture tube. Poor
video amplifier response causes fuzzy
pictures, smear or circuit ghosts.

The best method of checking out the
video amplifier is with a good video
sweep generator. To get a look at some
common faults in video-amplifier re-
sponse, see Fig. 1.

The most common troubles are caused
by damaged or incorrect-value peaking
coils, or off-value load or damping re-
sistors.

Other video amplifier faults also
cause picture distortion. Typical are
leaky coupling capacitors, open or de-
fective screen and cathode bypasses,
off-value screen resistors, or coupling
between various peaking coils.

Dim raster

[ have been working on a Westing-
house V2233-2 with a dim raster over
the left-hand side of the screen. I am
wondering if this could be picture-tube
trouble. Voltages and resistances check
out OK. Waveforms are all OK except
at the agc keyer stage. Here there 1s a
pulse with a spurious negative peak. If
[ remove the voltage from the cathode
or grid of the picture tube, I get a
complete wisible raster.— W. A. P.,
Duquesne, Pa.

There are two possibilities to check
out. The electron beam may have eroded
the anode in the picture tube and dis-
torted the electrostatic lens action. If
80, a new picture tube is required. Or
you may find on a scope check that
spurious ac voltages are arriving at
the picture tube with the de supply
voltages. The distorted pulse at the age
keyer points to a fault in the horizontal
sweep system—possibly a defective ca-
pacitor.

Color convergence query

A couple of color TV receivers that
are moved around a lot for different
functions lose convergence. Is it abso-
lutely mecessary for us to adjust conm-
vergence with generators?—L. G., Chi-
cago, Ill.

I have not been able to work out any
satisfactory procedure for converging a
set without a dot or crosshatch signal.
No one I have spoken to has suggested
any practical alternative. You can oc-
casionally pick up a used dot or cross-
hatch generator at a reduced price. But,
somehow, your shop must manage to
acquire a generator.

Flyback burnout

In an RCA KCS-81 chassis, the drive
waveforms have trregularities which
appear to indicate parasitics. The fly-
back transformer is plagued with burn-
out; drive and Ilinearity adjustments
are critical. Drive lines are troublesome.
—F. E. H., Kewaunee, Wis.

This report is typical of parasitice
oscillation difficulties. Parasitics are
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fairly easy to control. The first ap-
proach is to connect 47-ohm resistors
at the grid, plate, and screen-grid
terminals of the horizontal output tube
socket. By connecting these resistors in
series with the socket leads, the Q of the
parasitic loop is reduced. Connecting
47-ohm resistors in series with the leads
to the damper socket may also help. In
stubborn cases, small rf chokes can be
placed in series with the vresistors.
Ordinary heater chokes are suitable. If
necessary, also insert heater chokes in
the heater leads of the output tube and
damper.

Drifting tuner

In a Video Products 630 chassis, a
Standard Coil cascode tuner drifts for
20 seconds whenever channels are
switched. First a fairly good picture is
displayed, without sound. But 20 sec-
onds later, the picture is slightly de-
teriorated and the sound swings in. The
customer’s complaint is entirely justi-
fied. No offending parts or voltages are
evident.—H. E. W., New York, N. Y.

The trouble is quite certainly in the
local oscillator. I assume that the oseil-
lator tube has been changed, perhaps
several times. Plate-voltage variation
in the local oscillator is sure to cause
frequency shift. If you will check the
plate voltage, you will probably find
that its value changes during the 20
seconds after switching channels. An
unstable component, such as an over-
heated or faulty resistor in the oscil-
lator plate circuit, may be the cause.

Fig. 1-—Commeon faults in video ampli-
fier circuits: a—Video amplifier load
circuit. b—All load components have
correct value. Response is flat to 4 me.
¢—R1 too large or open. High-frequency
peak causes ringing and circuit ghosts.
d—R1 too small. High-frequency re-
sponse poor. Picture lacks detail. e—
R2 too large. Excessive low-frequency
response. Picture has weak detail and
tends to smear. f—R2 100 small. Poor
contrast in picture. Low-frequency re-
sponse is down. g—L1 too large. Poor
high-frequency response. Picture lacks
detail. h—L1 too small. Poor mid-band
response. Smaller picture areas smeared.
i—L2 100 large or too small. Uneven
mid-band response. Smaller picture
areas smeared.
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Of course, an unstable leaky capacitor
can cause the same difficulty.

Insufficient width

I am servicing an RCA KCS47A
which has insufficient sweep width.
Components and wvoltages check OK.
There was a short in the power trans-
former, and I installed a separate
heater transformer for the 6W4 damp-
er. The picture is short about 3 inches

TO 1B3-GT PLATE

gTO 1B3-GT HT

6BG6-6
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transformer and some capacitor re-
placements. Now, there is arcing in the
picture-tube neck and under the yoke.
There are flashing streaks horizontally
in the picture and speaker noise as the
brightness control is turned up.—
J. E. G., Rio Piedras, Puerto Rico

The basice difficulty is probably a de-
fective picture tube. Arcing to the yoke
also breaks down the winding insulation
and it is quite likely that the yoke will
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Fig. 2—The damper cathode is hot, and C must be
kept small to avoid bypassing the ac sweep voltage.

on each side. If I disconnect the yoke
lead from the damper heater, the pic-
ture is short only 1 inch on each side.—
R. L., Hialeah, Fla.

This difficulty is caused by excessive
stray capacitance to ground in the
separate heater transformer. (See Fig.
2.) The dashed eapacitor indicates the
stray capacitance. The damper cathode
is ‘“hot” with 15,750-cycle pulses. Too
much stray capacitance drains away the
pulse voltage. A separate heater trans-
former is OK, if it has low capacitance
from the heater winding to core and
primary. The sweep width increases
when the heater “floats” because the
6W4 heater—cathode capacitance is then
in series with C. However, heater and
cathode should be bonded to avoid
breakdown of the heater—cathode in-
sulation in the 6W4.

Poor reception

I am having difficulty in getting satis-
factory reception on a Zenith A2223Y
when it is moved up or down stairs. The
receiver seems to he OK otherwise.—
H. A., Nevada, Ohio

The report does not state whether an
indoor or outdoor antenna(s) may be
involved. If the same antenna is being
used, perhaps the lead-in is tapped, or
is extended when the receiver is moved.
If an indoor antenna, remember that
field strength can vary considerably
inside a building. On the other hand, if
the lead-in is tapped, standing waves
can cause different channels to respond
differently at different tap points. A
good two-set coupler should be used. In
any event, attention to the antenna sys-
tem is the answer.

Pix tube arcing

I have a DuMont RA-306-A1} on my
bench that needed a new vertical output
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need replacement also. This is a more
common complaint in color TV re-
ceivers, but it is not unknown in black-
and-white chassis.

Vertical hold drift

I have an RCA 14-S-7052U in the
shop. The trouble is vertical hold-con-
trol drift. The majority of components
in the wvertical section have been ve-
placed. The peculiar thing about this
difficulty is that the drift disappears
when the chassis is on its side or upside
down—K. V. L., Madison, Wis.

This is pretty certainly a case of
thermal drift. It would be advisable to
check operation with a heat lamp radi-
ating on the vertical circuit components.
A soldering gun can be used to supply
localized heat. This receiver has an ex-
tensive vertical oscillator circuit. The
6AQ5 output tube and its component
parts are in the oscillator section. Heat
checks should include these components.

Color trouble

Several technicians have tried to cor-
rect a dark vertical area on the right-
hand side of the screen in an RCA
CTC?A color receiver. The raster alone
shows a dim greemish hue in this area,
and with a picture present it becomes
a brighter green than the rest of the
screen. At times, with no picture pres-
ent, the dark arca is bordered by a
distinct wavy line.—T. M. D., Fort
Lauderdale, Fla.

From the report, it appears that
there are spurious ac voltages in the dc
supply lines to one or more of the pic-
ture-tube electrodes. This is definitely
a job for a scope. Tune the receiver to
a vacant channel, and check the de
supply lines for spurious aec. You can
also apply a color bar signal to the
receiver, and check the crankshaft sig-
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Fig. 3. Top—Distorted erankshaft signal
at cathodes of picture tube. NTSC color

bar sigmal. Middle—Distorted crank-
shaft signal at blue grid of picture tube.
NTSC color bar signal. Bottom—Normal
crankshaft signal at green grid of pic-
ture tube. Rainbow color signal.

nals at grids and cathodes of the pix
tube for distortion. This signal-tracing
approach should lead to the trouble
without much difficulty (See Fig. 3).

Burning yoke resistor

A Motorola TS95 burns out the 100,-
000-o0hin resistor in the yole about once
a year. The damper voltage is high, but
within tolerance. I can’t seem to find
out why the resistor burns out.—(In-
itials withheld by request).

This trouble has a familiar ring. The
100,000-ohm resistor is shunted across
the winding of the voke (see Fig. 4).
An intermittent open in the winding
externally or internally places excessive
voltage across the resistor, which then
breaks down. If the open occurs in-

27K

60puf IM]

HORIZ YOKE COILS

100K

Fig. 4—An intermittent open in the
winding causes burnout of the 100,000-
ohm resistor.
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ternally, the only solution is to replace
the voke.

Intensity-modulation markers

As an active technician, I should like
to find out how to obtain intensity-
modulation markers on a sweep re-
spomse curve, using a separate marker
venerator—FE. R. D., Niles, Ohio.

The best method of developing inten-

At low frequencies such as 60 cycles,
we can disregard C1 and C2, noting that
the attenuation is given by the ratio of
R1 and R2. On the other hand, at high
frequencies such as 1 me, we can dis-
regard R1 and R2, noting that the
attenuation is given by the ratio of
Cl and C2. Evidently, the attenuation
ratio will be 10 to 1 at bhoth low and
high frequencies. To show that there is

6J6
TO FLOATING TUBE SHIELD  CATH FOLL
ON MIXER TUBE L .50V SCOPE
I K
IF SWEEP Q
GEN 500 puf <
Y L8 , IN34-A(2)
= M Opept AUDIO INT_MOD
= W AMPL N
100 K
470 8 X 100 1500 100K = 9
0l Teat Teet = =
IF MARKER e né
Sl e f

Fig. 5—An effective circuit 1o develop intensity-modulated markers.

sity-modulation markers is shown in
Fig. 5. The 1,000-ohm resistor from
the sweep generator to the cathode fol-
lower provides isolation. The marker
signal is mixed with the sample of
sweep signal in the cathode circuit of
the tube. The first 1N34-A circuit de-
velops a “bug” voltage. The second
1N34-A converts it to a “blip.” The
blip has a low level and is stepped up
by an audio amplifier to about 30 peak
volts, for application to the scope’s in-
tensity-modulation (Z axis) terminal.
Somewhat simpler configurations are
possible, hut they are not as free from
interaction with the sweep signal.

Conversion question

Can the 16AP4-A in a Tech-Master
1930 be converted to a 21-inch picture
tube?—J. M., Brooklyn, N. Y.

The 16AP4-A normally uses a 52°
voke, but you may find a 65° yoke in
this receiver. If so, a 21EP4-B could
be used with minor changes electrically.
On the other hand, if a 52° yoke is
present, you will need a standard con-
version kit for the 21EP4-B. These
kits have a schematic showing the nec-
essary wiring changes. Try using the
present vertical output transformer. It
will give you full vertical height, if the
B-plus voltage is ample. If height is
lacking, you will require a heavier out-
put transformer.

Probe stepup

How does a low-capacitance probe
step wp the imput impedance to a scope
without causing any frequency or phase
distortion?—O. T., Los Angeles, Calif.

A low-capacitance probe works as
illustrated in Fig. 6. The probe contains
R1 and C1 in parallel. It works into the
scope input circuit made up of R2 and
C2 in parallel. We make time constant
R1 times Cl equal to time constant R2
times C2. Or R1C1 = R2C2. We make
R1 nine times larger than R2. Hence,
C1 is only 1/9 C2. This gives a low-
capacitance input and an attenuation
factor of 10 to 1.
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LOW-C PROBE TO VERT

)
Cl

RI -—“[@ i c2 L

Fig. 6—Low-C probe uses a resistor and

capacitor. When R1CI=R2C2, we get

low-capacitance input without frequency
or phase distortion.

PROBE
——
INPUT

SCOPE
INPUT

no frequency distortion or phase shift,
you can set up the ac circuit equation,
and note that the frequency term
cancels out.

Demodulator probe

I would like some information on a
double - ended demodulator probe, to
make sweep-frequency tests. Can you
give me a schematic of this type of
probe?—J. V. F., Philadelphia, Pa.

A good configuration for double-ended
rf test work is shown in Fig. 7. Keep
the heavy leads short, for good rf re-
sponse.

Conversion followup

Some time ayo you suggested using
a voltage-doubler high-voltage rectifier
system to get more brightness on a

16-inch  conversion, in an Olympic
PROBE -
PROBE  [N34-A
270 upt 100K Y
1 A G e — —o
GNDI LS e s S S Ay = e ar o
T0 SCOPE
G
PROBE
TP IN34-A 4
SCOPE
RF SETPUT PROBE O
SWEEP Lo VERT
GEN 38 o
b

Fig. 7—a—Circuit for a double-ended
demodulator probe. b—Typical appli-
cation for probe in checking output
from a double-ended rf sweep generator.
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TELEVISION

TV104. You noted that width might be
reduced objectionably. It was as you
said. I have an RCA 232T1 Ayback.
Could I use it to get additional width
and maintain the brighiness given by
the woltage doubler?—FE. L. H, N.
Olmsted, Ohio

It would be advisable to use the com-
ponents and wiring diagram specified
for the Olympic 752. This uses the
voltage-doubler ecircuit, and the compo-
nents specified for the circuit will give
vou the desired width. The least amount
of modification will be required, if this
circuit is used.

Dc restorer makes trouble

I installed a de restorer circuit in
a Hoffman receiver, but it made retrace
lines much more prominent. The re-
cetver uses B-plus to the picture-tube
cathode. I dug wup the enclosed dec
restorer cirecuit (Fig. 8). Is it suitable?
—W. L. J., Pasadena, Calif.

A dc restorer will make retrace lines
more prominent if wired into the circuit
with incorrect polarity. The ecircuit
shown in Fig. 8 is a good one to use

500K

((

BRIGHTNESS

Fig. 8—A good de restorer circuit for
a eathode-driven picture tube.

with a ecathode-driven picture tube. A
correctly operating de restorer reduces
the prominence of retrace lines. END

DEAD LANGUAGE
By Anita Raskin
I remember, I remember,
In the dear old days gone by,
When a screen was meant to hinder
The intrusion of a fly;

I remember when antennas

Were the things we used to see
Waving gently from the forehead
Of a butterfly or bee;

And T recollect when people
Spoke of snow, and likely meant
Little flakelets, wet and chilly,
Swirling whitely in descent.

I remember, I remember

What those words once meant to me.
Ah! Those dear old definitions

In the days before TV!
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ASSOCIATE EDITOR

STANDARD electron tube with

some new twists—the nuvistor

—is expected to last longer

and do a better job, while

using less power. The glass envelope

is replaced by a metal ceramic envelope.

No mica supports are needed. It has no

getter—doesn’t need one. It lends itself

to completely automated construction

much more readily than a conventional

receiving tube. In a TV tuner, it has

operated satisfactorily with as little as
5 volts on its plate.

Let’s start with what the nuvistor is.
It is simply a vacuum tube in a new
envelope, put together in a new way,
that has been developed by RCA.
The electrode elements slip into place
on a simple jig. All electrodes are
cylindrical and fit into each other. They
are supported only at the bottom, in
cantilever fashion—a technique which
eliminates the need for mica support
discs or spacers. All electrodes are
small, light cylinders, and the assembled
unit can withstand a lot of shock (850
G’s) and vibration (2 G'’s at 5 kc) be-
cause of its shape and low mass.

Spacing between tube elements re-
mains constant as spot-welding tech-
niques used in the manufacture of
standard tube types are eliminated.
Spot welding is a source of residual
strains that can twist tube elements.
Its elimination reduces the possibility
of shorts developing in the tube during
operation. Eliminating spot welding
also gets rid of a potential source of
failure and an operation that requires
a high degree of manual skill.

Assembly technique

The job of putting a nuvistor to-
gether is simple. You start with the
parts shown in Fig. 1 to assemble a
triode. An inexpensive jig is used to
simplify and speed assembly. First the
plate is slipped into place on the jig.
The plate flange is placed over it. Next
comes the grid and grid flange. (For
greater detail, Fig. 2 shows some of the
steps in assembling a large-scale model
of the nuvistor triode.) The cathode
support sleeve and flange follow. Now
the heater is inserted in the base wafer

RADIO-ELECTRONICS
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and the heater-base-wafer assembly is
slipped into position. All leads and sup-
port rods for the elements are dropped
into their respective holes in the base
wafer.

Three evenly spaced supports (120°
apart) are used for each electrode. Two
of them end in the base. The third one
continues through and becomes a tube
pin. To aid in tube-element support and
to insure an airtight seal, the ceramic
base wafer is metallized. Then its top
and bottom metallized surfaces are
ground off, leaving a metallized surface
on its edge and in the holes in the wafer.
During the brazing operation, the walls
of these holes fuse with the tube leads
and element supports.

The brazing process is performed in
a hydrogen-filled oven. Flanged edges
where they contact the tube elements
and the leads have a thin copper coat-
ing. In the brazing oven (at a tempera-
ture of about 2,060°F), the copper melts
and fuses the various connections. Fig.
3 shows the brazed assembly in detail.

After brazing, the coated cathode is
slipped over the cathode sleeve. The
tube envelope, a metal shell, is placed
over the internal element assembly and
a final brazing ring is dropped into
place. The unit is then placed in an
evacuation oven. Air in the chamber is
exhausted to a level equal to one-
billionth of an atmosphere. Tempera-
ture in the chamber is about 1,600°F.
As this outgasses the tube at a high
temperature (a glass envelope would
melt), the tube can be operated at a
temperature in excess of those per-
mitted conventional types. The high
temperature also makes the getter un-
necessary. (The nuvistor has withstood
tests in the temperature range from
—320° to 660°F.) After a suitable in-
terval, the temperature is raised an-
other 100° to about 1,700°F. At this
temperature, the brazing ring melts,
fusing the shell to the ceramic base,
forming a hermetic seal.

Where to use it

Because of the nuvistor’s high shock
and vibration -capabilities and low
power consumption, smaller size and
lighter weight, it will be especially use-
ful in missiles, airborne, mobile and
miniaturized equipment. However, it is
also suited for portable radios, home
and portable TV’s and just about any
other place a vacuum tube is used.

Triodes, tetrodes and beam-power
types are in the works. Rectifiers,
damper tubes and others are expected
to follow. If the cold cathode (see “The
Cold - Cathode Tube,” RabIo - ELEC-
TRONICS, April, 1959, page 98) becomes
practical, it can be incorporated to
lower necessary operating power fur-
ther. For a size comparison between
nuvistors and the tubes they are in-
tended to replace, see the head photo.

Miniature vs nuvistor
Let’s take the triode first and com-
pare it to the 6BN4-A, a vhf, TV rf
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amplifier tube. Used for channel 13
(210-216 mc), the nuvistor delivers
about 3 db more gain and has from 0.5
to 1 db better noise figure. This places
the nuvistor in the same category as
available TV tuner tubes using frame
grids. Other experimental triodes hav-
ing 0.5-mil grid wire are about another
0.5 db quieter. For this operation, the
nuvistor had 40 volts and 7.5 ma on its
plate, about one-third the voltage and
current required by a 6BN4. The table
compares some of the characteristics of
the two types.

Nuvistor triodes also make excellent
oscillators. Normal oscillator efficiency
extends to 450 mc and oscillation is still
strong above 1,000.

To get an idea of tube efficiency, tests
were run with a 435-me osecillator. Oscil-
lation started with 7 volts at the plate.
With a 15-volt supply, plate current
was 1.6 ma and a grid bias of —0.55
volt was developed across a 3,300-ohm
grid resistor. A lower-mu version
(mu = 20) starts oscillating at 2.5
volts and gives similar performance
with 5 volts at its plate.

The tetrode nuvistor follows a
slightly different design. Its elements
are assembled in the same manner, ex-
cept that grid 2 is now where the triode
plate would be located. The plate, con-
nected to a metal cap, surrounds the
cathode-grid assembly. The tetrode’s
walls are ceramic.

Performance data indicate that the
tetrode nuvistor is suitable for use in
if and rf amplifiers of TV receivers.
The 6.3-volt heater draws only 140 ma
and, while used as a class-A amplifier,
only 70 volts need be applied to the
plate and 30 volts to the screen grid.
Transconductance under these oper-
ating conditions is 9,000 gmhos at a
plate current of 5 ma.

Beam-power version

The tetrode just described is similar
to the beam-power nuvistor (see Fig.
4). However, because of the tube’s
small size, heat dissipation becomes the
major problem. Electrode areas in this
size envelope are just too small for
adequate heat radiation, so unique
measures are required. The plate in
the beam-power tube is a metallized
surface bonded to the inside wall of a
ceramic envelope. The ceramic conducts
the heat from the plate to the outside
of the tube. For additional heat dissipa-
tion, a heat sink, which could probably
be the set’s chassis, is needed.

Research seems to indicate that it is
feasible to use a nuvistor beam-power
tetrode as the horizontal output tube in
a color TV receiver. This tube, rated
at 30 watts, would measure only 1 inch
in diameter and 1% inches high. Such
a tube would also have obvious applica-
tions in hi-fi amplifiers. As it would need
a comparatively low-voltage supply, a
rectifier connected directly to the line
might do.

Other calculations predict efficient
performance to about 400 me, so rf
tubes of this type become practical. A
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COMPARATIVE TRIODE
CHARACTERISTICS

(Class-Al amplifier service)

6BN4-A Nuvistor

Ye 150 40 75

Ra 500K | meg —

Rk 220Q —_ 1500

” 43 32 32

gm {umhos) 6,800 10,700 10,500

Ip {ma) 9 7 :

Yg —b for — —b for
100-p0 lp 10-pa lp

Interelectrode capacitances {(uuf)
6BN4-A Nuvistor

Grid to plate 1.2 24
Grid to cathode heater and shell 32 5

Plate to cathode heater and shell — 2.2
Plate to cathode 1.4 05
Heater to cathode 2.8 1.8

single class-C amplifier could handle
about 100 watts (more with a special
heat sink).

Current drawn by the heater of such
a tube at 6.3 volts would be approxi-
mately 800 ma, noticeably lower than
the 1.2 amps of heater current drawn
by the 6DQ6. As the tube could take up
to 5,000 volts of peak-positive pulse
plate voltage, it is extremely well suited
for use as a horizontal output tube.

Transistor competitor

RCA’s nuvistor also provides new
competition for the transistor. It is
only a little larger than some types and,
since heater current has been reduced,
it becomes practical in portable equip-
ment applications. Then, too, spacings
in the tube can be 50 times greater than
those in a transistor and still give
comparable performance. This makes
the tube a lot more economical, as tol-
erances are not as close or as difficult to
meet, making rejects less likely.

As the nuvistor operates at moderate
voltages, components used in nuvistor
devices are less expensive than those
in ordinary tube ecircuits (higher volt-
age ratings make them larger and more
expensive) or those in transistor cir-
cuits (high capacitances at low voltages
call for expensive parts).

Unlike a transistor, which will break
down completely and irreparably as
soon as any one of its maximum ratings
is exceeded, the nuvistor is capable of
handling momentary overloads, just like
any other vacuum tube.

In many amplifier circuits, the power
required to run a nuvistor (heater,
plate, grid current) scaled down to half
of its present size can be reduced to
5% of that required by conventional
miniature tubes. So while you may
think that the transistor is putting an
end to the vacuum tube, there is still a
lot of tube life left. You’ll be seeing
vacuum tubes in your TV receiver for
many years to come, although they may
take on a new shape.

Although the nuvistor is only in
the early advanced development stage,
samples are expected to be sent to
equipment manufacturers by the end
of the year and limited production is
expected to be in progress by the middle
of 1960. END
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A new era in electronic communications
opens with this first out-of-the-world
rebrouadcaster

UCCESSFUL orbiting late in

December, 1958, of an Atlas mis-

sile-satellite carrying a communi-

cations relay station was more
than a step forward in space explora-
tion—it was the first advance in the
science and techniques of global com-
munication via a relay station in outer
space.

Not merely a quasi-propaganda stunt
of broadecasting a taped message by the
President, it was a carefully planned
and singularly successful experiment
by military and industry engineers and
technicians. It marked the beginning
of world-wide communications using
satellites in space as relay stations.

For the first time, voice and teletype-
writer messages were accepted by a
satellite in space, carried thousands of
miles and, on command, broadcast di-
rectly to ground stations. For the first
time, signals from earth were received
by an orbiting relay station and re-
broadcast over a greater range than
possible with conventional ground-based
facilities. For the first time, both the
feasibility and importance of space

TAPE
RECORDER

MESSAGE RECEIVER

By JORDAN McQUAY

relay communications were
dramatically and conclusively.

Though the gigantic size of the Atlas
missile that became an earth satellite
was impressive, engineers and tech-
nicians were even more concerned with
the scientific significance and historic
importance of the first space relay
station.

Known as Project SCORE—Signal
Communications by Orbiting Relay
Equipment—the space relay station was
an  Army-designed communications
“package” (Fig. 1) carried aboard
an Air Force Atlas missile-satellite.
During the 13-day life of Project
SCORE, a variety of technical tests—
using both a voice signal and as many
as seven teletypewriter signals, singly
and in groups—were conducted between
the orbiting space station and ground
stations of the Army Signal Corps.

proven

First in space

The Atlas missile which placed the
relay station in orbit was technically
a ll.-stage rocket. In addition to its
single engine, it wused ground-fired

ME SSAGE
TRANSMITTER TRANSMITTER ‘@1RCUIT

ZINC- SILVER OXIDE BATTERY
DC TO DC CONVERTER

= CONTROL
BEACON (SWITCHING)

RACK FOR MOUNTING INSIDE MISSILE POD
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booster engines which dropped off when
the 4%-ton missile gained sufficient
height and momentum. Equipped with
an elaborate internal guidance system,
the Atlas followed a calculated path,
broke through the earth’s lower atmos-
phere and went into orbit at a height
varying between 120 miles at perigee
and 620 miles at apogee.

Once in its elliptical orbit, the missile~
satellite traveled at about 17,000 miles
an hour, making vast loops around the
earth once every 100 minutes.

After a dozen orbits, the space relay
station aboard the satellite was trig-
gered by an Army ground station and,
for the first time in history, man’s voice
was broadcast to earth from outer
space. It was a brief message by the
President, previously fed to the relay
station and stored for that broadcast.

Thereafter, the same message was
transmitted from the ground to the
orbiting relay station, where it was
either - rebroadcast immediately or
stored by a magnetic tape recorder and

rebroadcast later “on cue” from the
ground.
Subsequently, single- and multi-

channel teletypewriter signals replaced
the voice message. Using a bandwidth
of 300 to 5,000 cycles, the space relay
station continued to operate as either
a “real-time” relay or a delayed re-
peater.

All signals broadcast by the orbiting
relay station were transmitted on a
frequency of 132 me. The FM signals
could be heard by anyone with suitable
receiving equipment.

Control of the space station from the
ground, however, was not a public
matter. This control—loading, switch-

Fig. 1—Communications relay station:

project SCORE.
US Army photo

RADIO-ELECTRONICS


www.americanradiohistory.com

ing and triggering—was limited to any
of four ground stations of the Signal
Corps strategically located at sites in
California, Arizona, Texas and Georgia.

To prevent jamming or unauthorized
use of the space relay station, the
ground stations used an unpublicized
frequency for transmitting orders and
messages to it. In addition, a specially
coded signal switched circuits within the
relay station to establish any of three
modes of operation:

1. Receive signals from the ground,
and record them on magnetic tape;

2. Broadcast previously stored sig-
nals to earth;

3. Receive signals from the ground
and rebroadeast them immediately.

With various types and volumes of
traffic, testing each of these three
modes of operation continued until the
space station’s only source of power—
a battery of zinc-silver oxide cells—
was exhausted. By that time, all sched-
uled tests of the entire system had been
completed successfully.'

The space station

A complete space relay station is con-
tained entirely within part of one of the
two pods or elongated “fins” on either
side of the main body of the Atlas. The
main body, containing mostly fuel, is
10 feet in diameter and about 80 feet
long. The entire payload is divided be-
tween and enclosed within the two
flanking pods or fins.

Most important part of this payload
is the space relay station—a single
“package” about 25 x 9 x 10 inches
(Fig. 1), weighing about 35 pounds.
Controlled remotely and equipped with
its own power supply, it is electronically
independent of other parts of the Atlas.
(See Fig. 3.)

The complete space relay station in-
cludes an FM message transmitter, an
FM message receiver, a control or
switching circuit, a magnetic tape re-
corder, a beacon or tracking transmit-
ter, a dec-to-de power converter and a
zinc—silver oxide battery. Communica-
tions components are shown in Fig. 2.
The outputs of the two transmitters and
the input of the receiver are con-
nected by a diplexer to a single slot
type antenna in the housing of the
pod or “fin.”

The FM message transmitter oper-
ates nominally at a ecrystal-controlled
frequency of 132 me. With a comple-
ment of nine tubes, the transmitter de-
livers 8 watts of output power into
an impedance of 50 ohms. Bandwidth
limits are 300 to 5,000 cycles. Required
input operating power is 39 watts at
de voltages of —6, 185 and 270.

The FM message receiver operates at
nominal frequency of 150 me, in direct
contact with the transmitter of each
ground station. Receiver sensitivity is
2 microvolts. Its output level is 0.5 volt

'Because its great weight could not resist the
slight but continual pull of earth’s gravity, the
4%-ton missile satellite gradually lost altitude
and speed until, nearly 2 months later, it was
consumed by frictional heat and disintegrated in
the atmosphere above the earth.
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RCA photo

Fig. 2—Electronic components of satellite: In hand, all-transistor FM receiver.
Behind it, control or switching circuit. Large unit (center), 8-watt FM message
transmitter. Left, power converter. Round unit (foreground), beacon transmitter.
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Fig. 3—Block diagram of space relay station.

across 1,000 ohms—for a fully deviated
signal. The receiver is an all-transistor
unit and requires only 25 mw of input
power.

The control or switching circuit is
essentially an arrangement of selective
filters that provide the three basic
modes of operation. It is fully transis-
torized. When activated by appropriate
command signals from a ground station,
it provides any of four types of switch-
ing (Fig. 3).

The magnetic tape recorder is con-
ventional, with a 4-minute storage ca-
pacity for audio signals or analog data
within bandwidth limitations. This
storage capacity can accommodate seven
60-word-per-minute teletypewriter chan-
nels, for a total of about 1,680 tele-
graphic words.

A second transmitter—known as a
beacon or tracking transmitter—trans-
mits a telemetered signal at a nominal

WWW.americanradiohistorv.com

frequency of 108 me and is erystal-con-
trolled. It has an output power of about
20 milliwatts into an impedance of 50
ohms. An all-transistor unit, it requires
an input operating power of 250 mw at
de voltages of —6 and 18. The steady
signal output of this transmitter per-
mits tracking the satellite by Minitrack
and other ground monitoring stations—
including amateurs with appropriate
converters for their receivers.” The
output signal is also telemetered with
temperature data from within the pod-
enclosed space relay station. Temper-
ature variations between 0° and 200°C
are recorded directly and broadcast by
this transmitter independently of other
operations of the space station.
Primary power source for the station
is a battery of zinc-silver oxide cells
which provides de voltages of —6,

2“Tracking US Satellites” by Jordan McQuay,
RADIO- ELECTRONICS, December, 1957.
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Fig. 5—lHelix type antenna array of ground station.

7.5, —12 and —18. Although these
have a limited operating capacity of
about 950 watt/hours, they were select-
ed because of the anticipated short life
of the missile—satellite and the vela-
tively short duration of the planned
communications experiment. Supplving
higher voltages, an all-transistor de-
to-de¢ converter delivers 135 and 270
volts de.

RCA developed most of the communi-
cations equipment of the space relay
station in coordination with the US
Army Signal Research and Develop-
ment Laboratory at Fort Monmniouth,
N. J.

Relay of messages

The FM message receiver in the space
relay station operates continuously.
But the FM message transmitter and
the magnetic tape recorder ave switched
on and off, as required, by the control
or switching circuit. This citeuit is
actuated by a special coded signal,
transmitted to the satellite by any one
of the four Army ground stations.

Upon reception, this special signal
causes a multiple switch to move to one
of four positions (Fig. 3) to select any
of three modes of operation.

In position 1, the magnetic tape re-
corder is turned on and its input con-
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nected directly to the FM message
receiver’s output. In this mode, signals
received from the ground are recorded
and stored on magnetic tape. With a
continuous capacity of 4 minutes, the
signals may be stored indefinitely for
later use. Also, when directed by a
ground station, all or part of a previ-
ously recorded message may be wiped
clean from the tape in preparation for
a new recording. After position 1, the
control circuit moves the switeh to
position X. In this position, the output
of the FM message receiver is discon-
nected from the recorder’s input, and
the recorder is turned off.

In position 2, the recorder’s output
is connected to the input of the FM
message transmitter, and the tape ve-
corder and FM transmitter are turned
on. Messages stored on the magnetic
tape are fed to and broadecast by the
FM transmitter. After position 2, the
switch moves to position X, which dis-
connects the tape recorder and the
transmitter, and turns off both.

In position 3, the FM message re-
ceiver ouiput is connected directly to
the input of the FM message transmit-
ter, and the transmitter is turned on for
instantaneous relay of all signals. All
signals received from a ground station
are rebroadcast immediately by the FM
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message transmitter of the space sta-
tion. After position 3, the control cir-
cuit moves the switch to position X,
which disconnects the transmitter; but
not the receiver, which operates con-
tinuously.

The sequence of positions 1 to X to 2
allows the space station to function as
a delayed repeater or “courier” of
messages. Between positions 1 and 2,
there is usually a period of inactivity—
a few minutes, a few hours or even
longer. This permits a high degree of
selectivity of transmission by withhold-
ing signal transmissions until the sat-
ellite is over or near the intended recip-
ient.

In position 3, the space station func-
tions as a “real-time” or instantaneous
repeater. This permits the station to
rebroadcast signals over greater ranges
than possible for a ground station de-
pending on conventional means of prop-
agation of radio waves. With a space
station sufficiently high in the sky, line-
of-sight transmission is possible to most
of the facing globe—nearly one-half the
world. With several stations strategi-
cally placed in space, it would be possi-
hle to broadcast signals to the entire
world.

The ground stations

Controlling the various operating
modes of a space relay station and
thereby functioning as key elements of
the complete communications system are
the several ground stations.

During the experimental tests, four
mobile ground stations were operated
by the Army Signal Corps: at Prado
Dam near Los Angeles, Calif.; at Fort
Huachuca, Aviz.; at Fort Sam Houston,
Tex., and at Fort Stewart, Ga. All are
similarly equipped.

Each ground station is housed in five
trucks (Fig. 4), which collectively con-
tain all communications, recording, con-
trol and power equipment. The antenna
array is a separate unit (Fig. 5). See
the block diagram (Fig. 6).

A single helix type antenna array is
used for transmitting control signals
and messages, and for receiving mes-
sages and beacon or tracking signals
from the orbiting space station. Most of
the other equipment, essentially con-
ventional, is provided largely by RCA
and other industrial firms.

A 1-kilowatt transmitter is used for
sending messages and control signals
from the ground station. Specially coded
control signals are fed from a program-
mer. For messages, either a voice signal
or from one to seven teletypewriter
signals are used to modulate the FM
transmitter. Multiplexing equipment
can handle up to 60 words per minute,
or a total of 420 wpm plus a voice or
aural signal.

Messages broadcast by the space re-
lay station are picked up on a highly
sensitive but conventional communica-
tions receiver, and fed to a magnetic
tape recorder, an aural reproducer or
teletypewriter printers.
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Beacon signals are received and re-
corded on facilities separate from the
message-handling  equipment. Tele-
metered data—temperature readings—
are plotted graphically.

All operations of a ground station are
monitored from central control desk
(Fig. 7). The control points at all
ground stations are linked together by
wire and radio circuits to facilitate the
rapid exchange of data.

Messages destined for an orbiting
relay station can be fed to these ground
stations over commercial facilities from
any place in the United States. Then,
when the satellite passes overhead or
within range of a particular ground
station, messages are transmitted to
the space relay station for either storage
and subsequent controlled broadeast, or
immediate relay to other ground sta-
tions.

Into the future

Tests concluded by the Army Signal
Corps prove the complete feasibility of
space communications stations.

As delayed relays, future stations
could provide highly selective transmis-
sions to specific geographical areas. For
long-range or global communications,
such “courier” stations would require
less operating power and fewer oper-
ating frequencies than now necessary.
With improved space communications
systems, tremendous volumes of mes-
sages can be stored, carried thousands
of miles and released to ground re-
ceiving stations anywhere on earth. All
this with greater security of transmis-
sion than is now possible.

As “real-time” relays, future stations
could provide greater global coverage
from fewer broadcasting “points.”
More extensive use could be made of the
existing frequencies of the radio spec-
trum to provide world-wide communica-
tion during an entire 24-hour period
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6—Bloek diagram of
typical ground station associ-
ated with space relay system.

Fig.

rather than for optimum periods of
favorable propagation between ground-
based stations.

Thus, future space relay stations
offer an important solution to the
growing traffic jam in the radio-fre-
quency spectrum. Messages can be
transmitted easily on high frequencies
that cannot be used for long-range or
global communication between ground-
based stations. Eliminated will be
“skip effects” and day-night propaga-
tion problems of conventional long-
range communication operations.

When required, future satellites can
be controlled to hover as fized radio
relay stations. Four or five of these at
strategic locations in space will assure
comniunications with any part of the
earth, no matter how remote or inaec-
cessible.

Successful testing with a bandwidth
of 300 to 5,000 cycles means that fac-
simile, telemetry and other signals can

7—Control
remole-control equipment for orienting helix type
antenna array.

US Army photo

desk of ground station. Lef1:

Right: FM

message receivers.

be handled by future space relay sta-
tions. And many messages multiplexed
on a single operating frequency will
also mean more available channels for
ground-based radio communications.
With improved space facilities, tele-
vision signals ecan be similarly relayed
to any part of the globe by space relay
stations. Such stations would require
larger, and more complex and powerful
equipment, and would require solar
power units and appropriate converters
for indefinite operation in outer space.
Future applications of space relay
stations seem unlimited. And all of
them loom suddenly into the immediate
range of present possibility as a direct
result of the Army Signal Corps’ ex-
periments with the world’s first com-
munications relay station in outer space.
A whole new era is heralded by this
practical application of satellites—a
major breakthrough in global and space
communications! END

“I sure hate these callbacks on electrolysis!”
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1959 convention plays up medical

electronics,

pZ

traffic safety and the

human factor in industrial electronics

Stresses Human Side

TEADY advancement was the

theme of the latest and largest

convention of the Institute of

Radio Engineers and of the engi-
neering exhibition that accompanied it,
held in New York City at the end of
March. Revolutionary new ideas and
startling gadgetry were at an all-time
low. The engineers had taken outer
space and machines that learn in their
stride, and were turning back to earth
for new worlds to conquer—the worlds
of industrial electronics and the domain
of man himself.

Foremost among the human-oriented
engineers was Dr. Vladimir Zworykin,
whose report on medical electronics
stressed the triumphs of organization
and the building of a bibliography.
Greatest immediate field of progress in
the medical field, he believed, was the
use of computers as an aid to medical
diagnosis. A properly programmed com-
puter, he pointed out, could remember
all the diseases to which a particular
set of symptoms could be ascribed,
whereas the best human mind is limited,
fallible and affected by specialization.

On the gadgetry side, a dollar-bill
changer was the most interesting item.
The sponsors gave few details about
the machine, either for patent reasons
or possibly because they didn’t want
to help anyone make “bills” that might
fool it. Since the device uses Hoffman
solar cells, best guess is that a number
of these “eyes” look at certain portions
of the bill and contrast these portions
with others. Selection of the points
must be ecritical, since the changer
accepts bills face up or down, and
turned either way. It returns a $5 bill
after pondering a few seconds, and is
said to have rejected counterfeit $1 bills
that passed cashiers. It also occasionally
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kicks back a good $1 bill that has a
wider or narrower than normal margin.

A new electric motor

Possibly the most interesting and
important single item was a nonelec-
tronic one—a printed-circuit motor.
Its armature is a disec of heavy plastic
in the order of 8/16 inch thick. Cir-
cuits are engraved on each side and
connected through the disc at the edges.
A de machine, the commutators ride
the flat portions of the printed strips,
about halfway in from the edges. A
disc about 18 inches in diameter was
exhibited as the armature of a 30-hp
motor. Motors of up to 1 horsepower
were operating (at reduced voltages)
at the show. Ac motors are also being
developed.

New types of amplifiers were dis-
cussed in terms of the work they had
already done. The use of a parametrie

amplifier in tracking our recent sat-
ellite beyond the moon was described.
Representatives of the Signal Corps
spoke of an airborne gas maser, which
would bring the benefits of low-noise
amplification up into the stratosphere.
It would be applied to scientific work,
and might even be used to check Ein-
stein’s general theory of relativity.

Traffic safety, too

An automatic system that might
make it possible to drive a car from
coast to coast without touching the
steering wheel was described by two
Westinghouse engineers. Radar equip-
ment on the car would follow a guide
line of conductive paint runiing down
the center of the road. This line could
be broken up into a dot-and-dash or
other code, with different codes for
branching roads, and the ecar radar
programmed to select its own route.

The printed-circuit motor, showing armature,
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pole pieces and housing.
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No tearing up of the road would be
necessary, and the guiding radar would
also act as an anti-collision device and
handle the passing of, and being passed
by, other cars.

Entertainment radio and television,
once an important feature at the con-
vention, was not entirely forgotten. A
simplified system of color TV that
would use two instead of three color
cameras was described. One of the
cameras is a luminance camera, the
other picks up a red and a blue field
alternately, and a memory device
“holds” each field during the time the
next one is being taken. Green is
obtained by subtracting the red and
blue from the total luminance field. The
system, which is in experimental use
at Jowa State College, simplifies the
problems of color TV recording, would
make it possible for a station to install
color equipment much more cheaply,
and might make it possible to convert
existing monochrome cameras to color.
Microcircuitry was carried almost to
the molecular point, with “glob” cir-
cuitry and composite semiconductor
units, some of which could be threaded
through a needle’s eye. One unit de-
scribed in a conference paper is a semi-
conductor diode-triode with a common
n-type base. The direct econnection
between diode and base, the RCA engi-
neers who developed the unit explained,
makes it possible to design -circuits
which provide an amplified age voltage
and contribute to a high age figure of
merit for the receiver. An experimental
six-transistor superheterodyne using
the new device as a detector-driver had
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a sensitivity of 200 pv/meter and a
power output of 50 mw.

Human engineering

On the human side, communications
between engineers and between them
and the rest of the world was again
stressed with a complete session devoted
to engineering writing and speech. The
papers were of a more practical and
down-to-earth nature than those of the
first session—held last year—and
seemed to add up to the thesis that
clarity equals good engineering writing.
Two other sessions devoted to the non-
electronie problems of the engineer
were those on engineering management
problems and techniques.

Another session was devoted to elec-
tronics in education. Electronic educa-
tors reported successes ranging from
coast-to-coast television teaching net-
works to the successful use of elec-
tronic teaching machines in psychology
courses. Greatest obstacle to be over-
conie, they reported unanimously, was
the inertia of the professional educator,
whose methods, one authority on both
electronies and education reported with
some bitterness, had not been changed
much, even by the invention of the
printing press.

Engineers and the future
The important half-day session
“Frontiers of Industrial Electronies”

www americanradiohistorv. com

ELECTRONICS

pointed up the importance of the human
factor more than any other. The tri-
umphant electronic machines were men-
tioned only in passing. The problems
of industrial electronics are problems
of the people who will order, install,
operate and maintain them. Psycho-
logical attitudes of plant management,
labor organizations, even (in banks) of
the customer, were discussed with con-
siderable seriousness, as were other
social- implications of industrial elec-
tronification. Bank automation’s chief
concern, for example, is to get bankers
to standardize check sizes and put the
same information in the same places
on all checks.

Even equipment reliability depends
at least as much on people as on
machines. An example of two banks
with identical equipment was given.
In one, the management was convinced
that electronic equipment would never
work—in the other, that it would intro-
duce welcome efficiencies and savings.
Both were right. In one of the banks
roughly 25% of the electronic equip-
ment was out of order at any given
time—in the other, maintenance was
negligible.

It appears that the electronic engi-
neer will in the future have to take
account of human beings at least as
much as of cireuitry and components
if his work is to progress and suc-
ceed. END

The airborne gas maser, a unit that will
operate for hours without pumping, is a
fraction of the size and weight of earlier
ones. Battery and power supply at left.

Simply insert a dollar bill in
the rack on top, push it into
the machine, and the change
is returned in the cup below.
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A laryngectomy—
removal of the vocal
cords—literally, leaves
a person speechless.
But, with the aid of
an artificial larynz,
voice can be created

By AARON NADELL

NEW and expanding series of
electrical and electronic devices
has come into existence. It is

flowering into still newer and
even more ingenious varieties because
surgical science is now saving the lives
of victims of one variety of cancer.
Formerly they died. Ex-President Grant
did. Even with all the resources of a
nation at the disposal of his physicians,
they could not save him. Nowadays,
however, sufferers from cancer of the
larynx are often saved. If the diseased
larynx is removed before the blight has
had a chance to spread, the victim may
live indefinitely. But he cannot speak.
His vocal cords have been taken out.
Various forms of artificial larynx—some
illustrated here—have been developed
to substitute for the vocal cords.

As the number of survivors of that
particular operation increases, so does
the demand for artificial larynxes. And
with a growing market for them,
inventors and manufacturers have
found it economically possible to devise
new and improved variations. Some of
the latest use very recent electronic
circuitry and devices. Earlier models
were electrical rather than electronic,
and the very earliest were not even
electrical but mechanical only.

The vocal cords create an audio-
frequency vibration in the air of the
mouth cavity. The frequency is a few
hundred cycles, varying according to
whether the person has a bass, tenor or
soprano voice. In short, the vocal cords
can sing, but they cannot speak. Speech
modulation is added by the lips, cheeks
and tongue.
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SPEAK

An artificial larynx supplies
audio-frequency vibration that was
formerly furnished by the vocal cords of
the larynx. Once this has been done,
the tongue, lips and cheeks modulate
the vibration in the ordinary way. The
resulting speech is easy to understand,
both directly and over the telephone.
It has no inflection and therefore is a
monotone, because none of the devices
currently available is equipped for the
continual change in tone frequency so
easily obtained from natural vocal
cords. Some existing devices have no
tone adjustment at all. In others the
tone can be reset, but not continually
varied.

Learning to use an artificial larynx,
regardless of its kind, is easy. The user
simply talks. It is more difficult for a
normal person to use one of the devices
because he naturally adds the sound of
his vocal cords and has to restrain him-
self consciously.

the

Types in use

All artificial larynxes available today
fall into two general types with respect
to the method used to get the air vibra-
tion into the mouth. Going by the
method used to create the vibration,
artificial larynxes fall into three gen-
eral types.

Conduction or injection puts the
vibration into the mouth cavity. For
the latter, an audio vibration, however
generated, is injected into the mouth
cavity through some form of air tube,
which the user holds between his lips—
preferably in the corner of his mouth.
In the conductive method, a vibrating
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Artificial larynx made by
Kett Engineering is a con-
duction type held against
throat. Battery is built in.

surface is pressed against the throat
underneath the chin. The vibration is
mechanically conducted by the flesh of
the throat to the base of the mouth
underneath the tongue. The air inside
the mouth is thus set into vibration.
Since transmission loss in the flesh
conductor is high, battery drain is also
high in these devices. One such unit I
measured operated at 1.5 watts. The
demand of any injection type would be
far lower, since normal speech power in
ordinary conversation is in the order
of 0.1 watt.

In the injection type of artificial
larynx, the injector—the device held
between the lips—is a rubber tube, a
plastic tube, or some kind of disguised
device. One of these, currently available
in the US but manufactured in Italy,
looks like a pipe, and the user appears
to be smoking. There is no smoke but
a simulated dull red glow shows inside
the bowl. An American manufacturer
of an injection type of electrolarynx,
one which uses a plastic tube injector,
has under consideration an artificial
cigarette which will similarly disguise
the injector. Many other variations are
possible.

The conductive type of artificial
larynx is manufactured in two forms.
Both are convenient in size, roughly
1% inches in diameter and about 4
inches long. One version is powered by
a 6-volt dry cell carried in a jacket
pocket and cable-connected, while the
other is roughly half again as long and
a cylindrical battery case forms part
of it. The battery for this unit is a
nickel-cadmium rechargeable type, and
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a suitable charger is sold with the

instrument.

Operating principles

The earliest form or prototype of the
artificial larynx is not even electrical—
it is mechanical. It is actuated by the
user’s breath, and depends on a vibrat-
ing reed, which is supplied in either of
two pitches; one for men, another for
women. The breath-operated reed pro-
duces air vibrations which are injected
into the user’s mouth through a rubber
tube o1 similar means. There are at
least two suppliers of this form of
artificial larynx—the New York Tele-
phone Co. and the Mayo Clinic in
Rochester, Minn.

The artificial larynx manufaetured
by Aurex, Inc., of Chicago is electrical
but not electronic. Basically, it is a
solenoid with a free flying-shuttle arma-
ture. The excursions of the solenoid are
limited by an adjustable stop. The fre-
quency or pitch of the vibration is
altered with this adjustment. The bat-
tery is a conventional 6-volt zine-carbon
dry battery, specially shaped to fit in a
pocket. Formerly, the manufacturer also
offered a 4.5-volt battery, but this has
been abandoned. In earlier models, the
connecting cord was permanently wired
to the instrument and plugged into the
battery. In more recent models, there
are plugs at both ends. Standard radio
type Cinch-Jones plugs and jacks are
used.

Since the special battery with its
Cinch-Jones connectors is sold only by
Aurex, some users, especially when
they find their batteries are weak and
no replacements are close at hand, have
made their own batteries. This is done
by wiring four standard flashlight cells
in series, breaking the connector away
from the exhausted battery and wiring
it to the four-cell substitute. The aver-
age user may not be able to do this for
himself, but any Rap1o-ELECTRONICS
reader could do it for him.

Naturally, the special battery sells at
a special price, leaving an extremely
substantial margin between its cost and
the cost of four flashlight cells. The
larger ones last longer, but are heavy
and clumsy. The smaller penlight cells
are lighter and more convenient, but
have a shovter service life.

Aurex also makes a battery eliminator
which conserves battery life, by letting
you use the 117-volt line for power in
office or home.

A similar instrument, with battery
case part of the hand-held unit, is made
by Kett Engineering Corp. of Santa
Monica, Calif. Its batteries are made
by Gulton Industries, Inc., of Metuchen,
N. J. The cordless electrolarynx is sold
as a package with a carrying case
adapted to contain the instrument, a
battery, two spare batteries and a
battery charger. The charger plugs into
any 117-volt ae line, and the user is
cautioned to leave the cover of the
carrying case open during recharging.
On the other hand, batteries may be left
on charge as long as 3 months with no
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Battery charger that ac-
companies the Kett Engi-
neering artificial larynx
uses this circuit. The
charger will supply the ree-
ommended charging cur-
rent for cither one or two
batteries.

Cooper-Rand
makes this injec-
tion type unit.

Disguised as a pipe,
the electrolarynx is
made in Italy by Tie-
chioni.
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harmful effect on their lives. According largest dimension and weighing 7

to the manufacturer, the charger uses
“less power than one Christmas tree
bulb.” The size bulb is not stated.

Of very late design, the Cooper-Rand
Speech Aid combines transistors, min-
iature components and printed cir-
cuitry. It consists essentially of two
components. One is an electronic pulse
generator, measuring 414 inches in its
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ounces. It is carried in the pocket or
the hand. The other component is the
tone generator or loudspeaker, 1 inch
in diameter and 1 inch deep. A 4-foot
length of light thin cord interconnects
the two. A plastic tube fits into the
tone generator and conveys the air
vibration to the mouth cavity.

Among its other features, the Cooper-
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User-devised battery case for Aurex electrolarynx using four No.
912 penlight cells and eliminating heavy pocket battery and its cord.

Rand instrument has miniature, radio
type tone and volume controls. The
tone control can be set to suit the user’s
preference but does not provide the
continual tone variation of the natural
vocal cords. The volume control is an
important improvement from the user’s
point of view, since without it the
artificial speech is sometimes inaudibly
weak in noisy locations and embar-
rassingly loud in quiet ones. The Cooper-
Rand volume can be adjusted with a
touch of the thumb.

The Speech Aid is supplied in a
simulated leather-covered partitioned
box measuring 6 x 4 x 8 inches. It
consists, complete, of the transistor
pulse generator, the tone generator,
the interconnecting cord, a spare cord,
10 plastic tone-generator tubes, two
spare batteries and an instruction
booklet. Price is $200. It is manufac-
tured by the Rand Development Corp,
of Cleveland.

Camouflaged unit

The Ticchioni pipe, product of

Ticchioni of Milan, Italy, consists of a
battery-driven electronic frequency gen-
erator and a magnetic transducer that
converts the electrical frequency into
audio or air vibrations. The transducer
is concealed in the bowl of the pipe. The
press-to-talk button is located at the
side of the pipe just where a smoker’s
thumb naturally rests. The frequency
generator is worn in the pocket. The
tone of the Ticchioni pipe seemed to the
present writer superior to—more nat-
ural and more pleasing than—the tone
of any of the other speech aid devices
described here, excellent though some of
them are. The complete unit includes
both a battery charger and a battery
eliminator. The most recent price
quotation in my files is $350, FOB, New
York.

The extent of the need for these
devices is difficult to estimate. The
pharmaceutical house of Pfizer estimates
that 6,000 patients yearly develop this
disease of the larynx in the United
States. Some of these are treated by

lesser operations that do not completely
deprive the subjects of their power of
speech, others cannot be saved. Still
others learn to speak without instru-
ments by a process called esophageal
speech—a kind of artificially induced,
controlled belching which supplies the
air vibration for a monotone speech
output.

This is a very difficult process to
learn and some patients never do. No
source questioned has been able to
supply estimates of the number of
surviving ‘“laryngectomees” in the
United States nor of the rate at which
their number is increased each year by
new operations. Some very rough
guesses, based on the Pfizer estimate
and on some other data—such as instru-
ment serial numbers—suggest that
there may be 30,000 surviving Amer-
ican victims; that at least 15,000 of
them have not been able to learn
esophageal speech or at best can use
it only in an indistinet, bubbling way,
and that fewer than half of these have
recourse to any kind of artificial speech
aid.

These aids would be used by more
who need them if their price could be
reduced, but the prices reflect insur-
mountable distribution costs. Potential
users exist everywhere; they are not
concentrated for economical sales ap-
proach. There is no specialized publica-
tion in which manufacturers can adver-
tise specifically to them. But electronics
technicians who number one or more
such persons among their neighbors or
friends may wish to give them some
assistance. END

Service Techs Report on Printed Boards

ACK of accessibility is the greatest
fault of today’s printed circuitry,
followed closely by board breakage.
This is the majority opinion culled from
1,870 questionnaires returned to the
National Alliance of TV & Electronic
Service Associations (NATESA). Of
90,660 service calls made the week
previous to the survey, about 0.5%
were reported to be due to failures of
printed wiring boards. What those
answering would most like to see would
be better instructions from the manu-
facturers on repair techniques.
Specific complaints were led by poor
accessibility, followed by difficulty of
pinpointing just which component on
the boards has failed. Conductors lift-
ing off the boards, and boards breaking
were also mentioned frequently.
Questioned about the boards appear-
ing in radio and TV sets recently, those
answering split evenly as to whether or
not they represented improvement over
earlier boards. And slightly over half
said that printed-board sets require
more servicing than sets without boards.
These and other responses to ques-
tions indicate serious concern, on the
part of working technicians, over the
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printed circuitry now found in a large
portion of the radio and TV sets being
made. The technicians were asked what
changes they’d like to see in current
printed circuitry. Their answers are
interesting in the light of changes that
manufacturers state they are making
or will make in the near future (see
Technicians’ News, page 91)

Of those answering, 909% said it’s
harder to trace the ecircuit through
printed boards than through conven-
tional construction. And the majority
also said that the most important
change they’d like would be to have
better or more complete service instruc-
tions on printed-board sets. Over half
of them would like to see receivers use
three or more small boards instead of
one ot two larger ones. This is apparent-
ly related to the problem of accessibility
of the boards and ease of circuit-
tracing. And 579% of the technicians
would like to see all components mount-
ed on just one side of printed boards.
Almost 60% preferred terminal-strip
construction to printed-board circuitry
in TV sets, but one-fourth felt that it
didn’t matter which construction is
used.
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It was pointed out that printed wiring
of the B-plus circuit makes tracing
trouble there much more difficult than
it is in conventional circuitry because
it’s almost impossible to lift compo-
nents one at a time, isolating the trouble
by narrowing down the area. One manu-
facturer, Westinghouse, has already
indicated its cognizance of this prob-
lem in announcing it will use wire
jumpers to connect various branch eir-
cuits in the B-plus system.

Other companies promising specific
improvements include RCA, G-E and
Philco, who along with Westinghouse
have stated they’ll print schematies on
one side of the boards. And Sylvania
has announced a printed board which
is extremely flexible to help reduce
breakage problems.

Of the 1,870 technicians returning
the questionnaires, 1,400 were NATESA
members and 460 were not. There was
little variation between the answers of
these two groups. Two-thirds of the
men who answered the questionnaire
felt that the percentage of printed-
board failures during that week were
normal and would have happened even
if standard wiring had been used. END
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STEREO DISC CUTTER viewed from
below shows clearly how two coils suspended
90 degrees apart inside powerful magnets move
the business end of a cutting diamond to cut
45/45 grooves. Feedback from head to power
amnplifiers corrects for mass resonance of stylus
assembly, flattens response to 20 kc. The large
knob enables recording engineer to position
the head precisely for angle and depth of cut.
Developed by Bogen-Presto, Paramus, N.J.

JUNE,

1959

MINIATURE HEARING AID

SHAFT-KUT, a new jig for the busy repair-
man, is designed to save time while promoting
accuracy and workmanship in cutting control
shafts to length. It has a rule for exact measure-
ment of the shaft and a slot into which the
hacksaw blade is inserted when cutting the
shaft. A smooth, square cut and a shaft of
the correct length are thus guaranteed. Manu-
factured by Centralab.

worn in-

side user’s ear is size of man’s thumbnail, has
no external cords, connections or parts. Weigh-
ing % ounce, using three transistors, it amplifies
400 times. Sound is reproduced by small head-
phone (integral with aid) whose coil has 1,100
turns. Made by Sonotone Corp, Elmsford, N.Y.

www. americanradiohistorv com

WIRING SUBMINIATURE SOCKETS
is eased and speeded by new “solderless” wrap-
ping tool which spins wire around each termi-
nal of socket. Three quick motions are needed
to do the job. This leaves a secure connection
requiring no soldering. Tool is made by Winkler
Laboratories, Phoenix, Ariz.
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By EDWIN BOHR

OR about $25 you can build this

good-quality, push-pull stereo am-

plifier. Despite its small size, qual-

ity is good, output is adequate,
and inverse feedback is used to good
advantage.

The chassis will fit into most port-
able player cabinets, making the unit
an ideal replacement amplifier. Com-
pletely compatible operation with mon-
aural records is built in—no stereo—
monaural switch is needed.

A high ratio of quality per dollar re-
sults, since this is a single push-pull
amplifier (handling both right and left
stereo channels) and not just two sep-
arate single-ended amplifiers mounted
on the same chassis.

This is possible, since 45-45° record
cutters produce a groove in which lat-
eral movement represents the sum of
the two channels, and vertical move-
ment corresponds to the difference
between the two channels.

A four-terminal 45/45 stereo ecar-
tridge or a special out-of-phase three-
terminal CBS ceramic cartridge can be
connected to provide push-pull output
for lateral movement and parallel out-
put for vertical movement. Two output
transformers, one connected in push-
pull and the other in parallel, recom-
bine the sum and the difference signals
into right and left signals through
suitable voice-coil connections.

Play an ordinary laterally cut mon-
aural record and the amplifier acts like
a conventional push-pull unit, feeding
the same signal to both speakers. Play
a vertically cut monaural transeription
and the amplifier becomes a parallel
type, but again feeds the same signal
to both speakers.

Lateral signals (push-pull) do not
appear in the parallel output. They are
cancelled at the center tap of the push-
pull output transformer T1. Similarly,
vertical (or parallel) signals flow
equally through the two halves of
the push-pull transformer and appear
across only T2.

Place a stereo record on the turn-
table and the combined lateral and

Fig. 1—Two output transformers give
the circuit an unusual appearance. If
a shielded cable is used between the
cartridge and J1, connect the shield to
pin 4 of the jack.

52

vertical stylus movement will cause
each speaker to be driven by a par-
ticular combination of the sum and
difference signals. The two combina-
tions of sum and difference signals, of
course, correspond to the left and right
stereo sound channels.
Readers interested in
should consult the article “2-Way
Stereo Amplifier” in the December,
19568, issue of RaADIO-ELECTRONICS.

more detail

Construction steps

The circuit is simple and uses few
parts. Once the chassis is punched,
construction time should not exceed a
couple of hours.

The output transformer wiring, how-
ever, will not be obvious unless you
are completely steeped in stereo theory.

i2AX7

STEREO AMPLIFIER (&
...uses only 3 tubes o

BENCH
T
h 4

Used with rel-
atively high-effi-
ciency speakers,
this unit could
give good per-
formance ot
moderate cost.

Working into
resistance loads,
the amplifier de-
livers about 1.3 watts into each
of two 4-ohm outputs before
serious clipping starts.

Although frequency response
and distortion level do not meet
high-fidelity standards, the unit
is satisfactory for its purpose
—a simple, inexpensive, low-
power stereo amplifier.

50C5(2)

Hrz
ASTATIC

CHASSIS
LEFT

RIGHT

LATERAL MOTION

LEFT___RIGHT
N
-
B-MINUS BUS
VERTICAL MOTION o 135V
PWR TRANS MODIFIED
T3 RECT gio R9 eov SEE TEXT
B-MHUSBUS  TOVIb | 7yac isoma SB/W 4L IK/IW 4[c4-a b i
PINT7 C4-bT80 <>+ T30
150V
TO PHONO P
CARTRIDGE 1|7 v /280MA VS il AVl c5z.0t
OHBORE 43 43 594 e
o CHASSIS T0 GOOD EARTH
Ri OHTR WINDING NOT USED GND IF AMPL
VOLU 0 Vi-a OSCILLATES

T
CONTROL PIN 2

VOLTAGES MEASURED WITH 20 KQ/VMETER (250V 8 10V RANGES)

Ri—pot, 2 megohms, two gang, linear taper
R2, 3—4,700 ohms

R4, 5—100,000 ohms

RS, 7—470,000 ohms

R8—68 ohms, | watt

R9—1,000 ohms, | watt

R10—15 ohms, | watt

RII, 12—27,000 ohms

All resistors Y, watt 10% unless noted
Cl, 2, 5—.01 uf, 400 volts

C3—100 uf, 10 volts, electrolytic
C4--80-30 uf 150 volts, electrolytic
J1—4 prong female connector
RECT—I130 v, 150 ma, selenium
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Ti—universal-output transformer, 8 watt
(Stancor A-3823 or equivalent)

T2—universal-output transformer, 4 or B watts,
modified, see text (Stancor A-3856 or A-3823,
or equivalent)

T3—power transformer, 117 v, 280 ma (Stancor P-8336,
Merit P-2871, Stancor P-4410 or equivalent)

Chassis (see text)

Vi—12AX7

V2, 3—50C5

Tube sockets, 7-pin miniature (2)

Tube socket, 9-pin miniature

Miscellaneous hardware

RADIO-ELECTRONICS
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For example, assuming the center tap
of T1 cannot be connected wrong, there
are four possible combinations of voice-
coil wiring (or phasing) and three of
these are wrong.

For this reason, complete connection
details are shown, including terminal
numbers and color codes (Fig. 1). Use
the parts specified, follow the diagram
exactly, and there should be no trouble.

The exact terminal numbering and
phasing for the specified transformers
is in the diagrams. It is possible that
another manufacturer, producing an
equivalent transformer, may use dif-
ferent terminal markings for the start
and end of the windings.

The parts layout is shown in the pho-
tographs. The chassis is bent-aluminum
channel 2 x 6 x 3 inches and represents
a minimum size. A regular 2 x 6 x 4-
inch chassis will give more working
room. If you intend to modify an ex-
isting amplifier to this eireuit, and
space is eramped, the output transform-
ers can be mounted someplace other
than the chassis. In any event, keep all
output-transformer and voice-coil leads
well away from the input and phono
leads. Otherwise, ultrasonic parasitic
oscillation may develop. Connecting the
chassis to the B-minus bus at the point
where R1 ties to the bus will reduce pos-
sibility of hum or osecillation.

Make sure that resistors R11 and
R12 are connected to the voice coil and
cathodes of V1 as shown in the sche-
matic.

Deposited-carbon resistors are used
in several places and may be visible in
the photographs. However, they are not
necessary. We simply had plenty in
stock and did not worry about the cost.

Wire the volume-control sections so
the resistances from the moving con-
tacts to the negative side of the power
supply change in unison.

To preserve the push-pull amplifica-
tion balance, the volume-control sec-
tions should match as closely as
possible, both total resistance and re-
sistance vs rotation. Off-the-shelf sec-
tions normally vary in total resistance
about 25%. A front and back section,
closely matched in resistance, may be
chosen if the jobber will let you check
several with an ohmmeter.

kven then, the two sections may not
track very closely. Linear pots seem to
track better than audio-taper units and
are recommended. There is nothing
objectionable about the volume-control
characteristic of a linear potentiometer.

A 2-megohm volume control is listed.
If you have a really good speaker sys-
tem, increasing this resistance to 5
megohms will noticeably extend the
bass response.

Use a four-terminal cartridge, such
as the Astatic 11T7 series, with at least
0.5-volt output. The four-terminal car-
tridge must be wired for sum-and-dif-
ference operation.

One pair of wires, for 45/45 use, is
marked “left” and the other pair
“right.” Fig. 1 shows the proper sum-
and-difference connections for the 11T7
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Both transformers on the chassis are audio output
types. Note the power transformer on the left.

SPEAKER
TERMINALES \

Wiring under the chassis resembles that found under any
standard three-tube phono amplifier.

Astatic. Two supplementary diagrams
illustrate the cartridge output for both
lateral and vertical motion. Notice the
output is push-pull to the grids for

lateral movement and parallel (same
instantaneous polarity) for vertical
movement.

Transformer modification

The two output transformers, which
are really the heart of the cirecuit, re-
quire further discussion. Transformers
specifically designed for this -cirecuit
were not available when this amplifier
was built. Therefore, the most suitable
commercial units, which happened to be
universal-output types, were used.

For example, output transformer T1
should be center-tapped as accurately
as possible. However, looking at the
A-3823 specification sheet, we see the
impedance from terminals 1 to 5 is
slightly less than terminals 5 to 6. But
the error is not at all unreasonable.

Transformer T2 must carry the plate
current of both output tubes through
a single winding. Since we need only
half the primary winding, we could
simply connect to the blue and red
terminals. However, there would be

wWWwWWw.americanradiohistorv.com

excessive voltage drop and heating of
the single winding.

For this reason, the two halves of
the primary are reconnected in paral-
lel. This reduces the voltage drop and
heating by a factor of two.

Fig. 2 shows how this modification
is made. First, pull up the tape cover-
ing on the fop of the transformer at
the side where the primary leads enter.
This exposes the connections between
lead wires and the windings.

Very carefully pull this tape away.
Do not use sharp instruments; you
may prick or cut one of the wires to
the windings.

Notice that two wires are soldered
to the red center-tap lead wire (Fig.
2-a). Unsolder the wire that appears
to continue to the winding that ter-
minates in the brown lead. When it is
unsoldered, check it with an ohmmeter
for continuity to the brown lead. If
there is no continuity, resolder this
wire and remove the other wire.

Now, splice the free end to the blue-
wire junction and connect a jumper
from the brown wire to the red center
tap. The two windings are now in
parallel. Insulate any exposed connec-
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—_ — S - -1
BLUE RED BROWN
a
LENGTHS OF
MODIFIED ADDITIONAL WIRE

TRANS

e —

¥

:‘ﬁ_i — p— — vI - — “_d_l
BLUE 'RED BROWN
5

Fig. 2—Transformer modification: a—
original transformer has center-tapped
winding; b—the modification breaks
the center tap and connects the two
halves in parallel.

tions with bits of electrical tape and
press the original tape covering into
place.

If you have room, use A-3823 Stan-

cor transformers for both T1 and T2
(a larger chassis would be needed).
Connections and numbering are the
sanie for the A-3823 and A-3856, but
the A-3823 can handle more power.

The two 50C5’s generate consider-
able heat. Be sure to allow for adequate
ventilation when mounting the chassis.

If you wish to have a power switch
ganged with the volume control, be sure
to add this to your parts list. We used
a separate toggle switch for power.

Put it to work

Connect a speaker to each pair
of output terminals. Best impedance
mateh occurs with speakers of approx-
imately 4 ohms. Using 4-ohm speakers,
about 3 watts of power is available.
With 8-ohm speakers, 2 watts maximum
may be obtained.

It will be useful, initially, to place
a reversing switch in series with one
pair of speaker leads to select the
proper phasing. Stand some distance
from the speakers and quickly throw
the switch from one position to the
other, thus swapping the leads of one
speaker. One position will obviously
give a fuller-sounding bass and this is
the correct position. You can make this
test with either monaural or stereo
records. When the correct position is
found, connect the leads permanently.

A pood ground to the chassis will
stabilize the amplifier and reduce any
tendencies toward ringing or oscilla-
tion.

Whetherr a particular speaker is
placed on the left or right nearly al-

ways makes no difference.

Most difficulties with any stereo sys-
tem can be traced to the tone arm.
Satisfactory tracking is very difficult
to obtain. For playing either monaural
or stereo records, the stylus must be
absolutely perpendicular to the record
surface.

The pickup arm must be completely
free and almost frictionless to all
movement. Electrical leads to the car-
tridge cause trouble in this respect.
By all means, use the special very fine
leads made for stereo cartridges and
see that there is plenty of slack.

We are almost tempted to label all
record-changer arms unsuitable. Cer-
tainly, the best of them will have to be
checked and adjusted for best tracking.

You have made progress when the
stvlus no longer tries to jump the
groove. But it is not really tracking
properly unless the highs are smooth,
sweet and clean. This is not easy to
accomplish. More than likely, the highs
will sound harsh initially—~typical of
early LP pressings or a worn-out
stylus.

Nevertheless, if you spend the time
and effort to make an inexpensive arm
track properly, or buy an expensive
stereo arm, a few hours of stereo lis-
tening will create a new taste for the
added presence of two-channel record-
ing.

Separate amplifiers for the right and
left channels are, in a way, rather
primitive. Future stereo amplifiers will
nearly all be the sum-and-difference
type, we believe. END

200-Kw High-Fidelity Amplifier

THE world’s largest audio amplifier

uses only 11 tubes, not counting the
power supply, and has an output
transformer of conventional design
driving a transducer at frequencies
from 30 to 6,000 cycles.

In many ways, this monster power
amplifier is just like any ordinary
home amplifier for playing back mu-
sic. It has a standard 6SN7 first ampli-
fier (a 5692 is actually used, for reli-
ability) resistance-coupled to two more
of the same. These terminate with
the final triode section an ordinary
split-load phase inverter which puts
signals on the grids of a pair of 450TH
transmitting triodes. These big bottles,
familiar to hams, are the driver stage
of the 200,000-watt amplifier.

The 450TH triodes are R-C-coupled
to the grids of four big tubes hooked
up in push-pull parallel to drive the
output transformer. The output tubes
are 6379’s carrying cathode current of
about 5 amps each with 15,000 volts on
their plates. The plate loads work
out to about 6,000 ohms, well within
the usual home amplifier range, and
this is stepped down by the output
transformer to about 1 ohm. The out-
put tubes are water-cooled by a system
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which moves 60 gallons of water a
minute past their plates!

Coupling capacitors between the
plates of the 450TH’s and grids of the
6379’s ave 2-uf oil-filled units rated at
10,000 volts. They are each 4x12x16
inches. Plate load resistors for the last
R-C-coupled stage are 200-watters!

The output current goes from the
transformer secondary to the trans-
ducer through copper wires over 1
inch in diameter. About 500 amperes
flows in this cable.

The transducer which this amplifier
drives is a shaker table for testing
missile and airplane parts. The table
is a steel platform, spring-suspended,
with a coil under it much like the
voice coil of a conventional loudspeak-
er. This coil is driven in and out of a
magnetic field created by a strong field
coil. Current for the field coil is 88
amperes at 264 volts.

One common use for the amplifier is
to play back tape recordings of missile
motions so that the shaker table re-
produces the complex and often violent
motions of the missile in flight. Thus
components for incorporation into
missiles can be shock- and vibration-
tested without getting off the ground
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and perhaps ruining the flight of a
missile.

If a normal musical tape recording
were played through the amplifier, it
could be heard emanating from the
steel shaker table, though it would
not sound like high fidelity. Response
of the table is from about 30 to 6,000
cycles. But the amplifier goes down
to 5 eycles flat. At 200,000 watts, it
produces less than 5% distortion, and
it can put out up to 600,000 watts on
instantaneous peaks.

A high-fidelity amplifier is used in
this application because telemetered
tape recordings of missile flights often
contain very complex waveforms which
represent complicated physical motions
or vibrations. Failure to reproduce
these complex movements accurately
would nullify the usefulness of the
shaker table.

Two Westinghouse engineers, Thom-
as Hayes and Ray Clifford, worked
almost 2 years designing and building
the amplifier, which is housed in four
large closed racks 7 feet high and 3
feet deep with a total length of 24
feet. They’re at work now on a similar
amplifier which will produce over
1,000,000 watts of audio power. END
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ABOUT THE

Part IV—The effect of enclosure
size on the upper and lower reso-

nance peaks

By P. G. A. H. VOIGT

AST month we found that cabinet
volume has an important effect.
As it increases, coupling to the
cone decreases. However, cou-
pling to the room increases because of
the large port that goes with a large
cabinet. The incteased coupling to the
room lowers the cabinet Q and is highly
desirable. But the reduced coupling to
the cone, if the cabinet is large enough,
may make the cabinet too big for effec-
tive reflex action. Therefore, theoret-
ically, reflex enclosures can be too large.
Whatever the cabinet volume, the upper
peak in the impedance curve always
occurs above the box baffle peak fre-
quency. Since small cabinets drive that
peak up more than larger ones, the
smaller the cabinet, the higher the
upper impedance peak falls.

So much for the upper impedance
peak. But what about the lower one? At
the frequency of the lower peak in the
impedance curve, an altogether differ-
ent state of affairs exists. Some of the
details are shown in Figs. IV-1-a and
-b. Now there is no sign of the imagi-
nary boundary which corresponds to a
region of little motion between two
spheres of influence. Instead, all the
air in the eabinet between cone and port
is included in the oscillating motion.

As the cone moves inward, the air
cushion is compressed slightly. The
cushion reacts by pushing back, but
since pressure spreads in all directions
it also acts on the air at the port and
sets it in motion. So the cone, via the
air in the cabinet, pushes the port air
as though all three were in series. That
is why this is called the series condi-
tion.

Not only is the cone’s inertia involved,
but also that of air in the eabinet and
at the port. The mechanical stiffness of
the coil-cone support has not been
changed but, under these series condi-
tions, the stiffness is associated with
far more inertia than originally. The
result is a slowing down—lowering of
the resonant frequency.

As the cycle continues, it is not long
before the cone starts moving outward.
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Because of the low frequeney involved,
this happens when cabinet air and
port air have both had plenty of time to
get moving. The air at the port has
been moving outward while that in the
cabinet has been moving ioward the
port and away from the cone. Therefore,
the pressure inside the cabinet has
dropped and the air at the back of the
cone is sucking instead of pushing as
it did at first. The air, instead of be-
having as a compressed cushion and
adding to the cone-support stiffness,
now does exactly the opposite and by
sucking, counteracts the mechanical
restoring force of the coil—cone sup-
ports.

At the port, the reduced pressure
within the cabinet causes first a decel-
eration of the port air flow and then
an inward flow. When that has heen

going on long enough for pressure
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within the enclosure to go up again,
the end of the outward cone movement
comes along. So when the cone should
be moving inward again at this lower
frequency and the restoring action of
the mechanical supports is helping, we
have the buildup of internal air pres-
sure opposing the efforts of the elastic
support of the coil-cone system.

The effect on the cone when it should
be changing to outward or inward
motion is an effective weakening of the
overall elastic supports. So, whether
we think of the cone as associated with
more inertia than originally or as act-
ing with supports which are weaker, ov
as both in combination, the end result
is a lowered resonant frequency.

Take a closer look

So far, this is the ordinary explana-
tion of the series peak and it is obvious

Fig. IV—1—The series condition. a—At the port, air flow is a combination of flow

caused by pressure changes in the eabinet and pressure changes caused by cone

displacement. The arrows show the flow direction when port flow is outwards.

b—For analysis, imagine the port flow as consisting of separate portions, repre-

sented by separate sets of curves. The solid lines represent flow due to pressure

changes in the cabinet. The dashed lines represent pressure changes due to cone
displacement.
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why the peak always comes below the
free-air resonance of the cone. How-
ever, there is another explanation which
tells us a few things which are not
always brought out.

If we take another look at the arrows
of Fig. IV—-1-b, we will see that some
(dashed lines) correspond to the air
which goes in and out at the port and is
due to the air displaced by the cone mo-
tion. Other arrows (solid lines) repre-
sent the flow necessary to compress and
rarify the air inside the enclosure.
(There must be a pressure change in-
side the enclosure if air at the port is
to be set in motion.)

In the parallel case, it was the
volume of the air cushion which divided
itself between cone and port. This time,
we have a division again, but it is
air flow, especially at the port which
now has the double function. Its two
duties are to provide:

1. Air requirements

motion.

2. Air necessary to produce the com-

of the cone

#

.
0y

=
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pression and rarefaction of the
air cushion inside the cabinet.

Port air at any one moment cannot
be flowing one way to satisfy the cone
motion and the opposite way because of
the air volume. The two flows are in-
extricably mixed and must have the
same frequency and be in phase. The
flow caused by the air-volume compress-
ibilty can be regarded as a passenger
riding on the flow caused by cone
motion. Maximum effect is obtained
when there are the most passengers,
and that occurs when the passenger
resonance frequency—caused by cabinet
volume interacting with its part of the
port flow—coincides with the series
resonant frequency of the cone system.
So once again we have maxinium effect
when two resonances coincide.

At the series resonance, the part of
the total flow which corresponds to the
inward cone displacement flows outward
at the port when the cone moves inward,
and vice versa. For this reason, the
audible output of that part of the flow
is cancelled by the cone, except for the
effect due to the difference in cone and
port location as discussed before
(April page 83). The fraction of the
port flow which provides for the vol-
ume compressibility within the cabinet
—the passenger flow—is not cancelled.
It is this flow which is responsible for
most of the useful audio output at that
lower peak frequency. And it is this
supplementary flow at the port which
makes it possible for the port to domi-
nate at the series resonant frequency.
Consequently, it is very important.

The supplementary flow naturally de-
pends upon the ecabinet volume and
diminishes if the volume is reduced.
Cabinet volume also affects the fre-
quency of the series resonance. To find
that common frequency, matters can
be considered either from the cone with
its added inertia or weakened supports,
or from the port with a fraction only
of its flow concerned with the air
cushion.

The series resonant frequency

The simplest starting point is to
imagine a plain cabinet with no speaker
opening used as a Helmholtz resonator.
The port air flow is concerned solely
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with satisfying the air volume. Assume
that this Helmholtz resonator has been
excited in some way, so that air is flow-
ing in and out at the port. At the
resonance frequency of the Helmholtz
resonator, the flow at the port during
each half-cyele produces the internal
cushion-pressure change which is re-
quired at that frequency for accelera-
tion and deceleration of port air.

Now suppose a speaker opening is
cut into the cabinet wall and a speaker
fitted. What was once solid wall has
just been replaced by a light cone,
flexibly supported. If air flows in
through the port now, any pressure pro-
duced in the enclosure will act, not only
on the air volume inside and on the
cabinet walls as usual, but on the back
of the cone as well. Therefore, the cone
is driven outward till the displacement
is counteracted by the elastic coil-cone
supports. Because of this, pressure in-
side the cabinet does not back up as
quickly as it would have with a solid-
wall Helmholtz resonator of equal vol-
ume, and extra air has to flow in and
out at the port to satisfy the cone com-
pliance. To the port air, it seems almost
as though the cabinet volume had been
increased. If air-cushion compressibility
and cone compliance are known, extra
flow and proportion of one flow to the
other can be calculated.

Since the port area is no greater, we
can imagine that area divided, the flow
in one part being concerned with air
flow corresponding to cone displacement,
and the flow in the other with the air
flow needed to satisfy volume com-
pressibility. Although the port air flow
is shared between the volume compress-
ibility and the cone compliance, we must
not make the mistake of regarding the
port air inertia factor as divisible, for
port area is like inductances in parallel.
The flow concerned with the air volume
is now sharing the total port area and
is crowded into a smaller area, giving it
a greater inertia factor. Therefore, the
air resonance frequency drops below the
initial Helmholtz resonance frequency.

The port flow concerned with the
cone is crowded too, so again there is
an increased inertia factor. An increase
in air inertia factor also exists inside
the cabinet where the air flow velocity

Fig. IV—2-a—With large-vol-
ume Helmholiz resonator, flow
through large port to provide
for internal pressure change is
considerable. b—With speaker
in place, extra port flow ncces-
sary to satisfy cone displacement
at lower peak frequency may be
slight compared to flow needed
to satisfy eabinet volume alone.
ce—If we start with small Helm-
holtz resonator, with correspond-
ingly slight port flow and convert
to reflex, extra flow (d) needed
to satisfy cone motion tends to
be large by comparison.
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is now greater than in the correspond-
ing Helmmholtz resonator oscillating to
the same internal pressure variations.
Each of these increases contributes to
a lowering of the cone’s resonance with
its series air system. Thus the resonance
frequency of the cone system as well
as that of the cabinet—port air system
is shifted downward.

In both cases, the downward shift is
greatly influenced by cabinet volume.
We know that when cabinets of differ-
ing volumes are matched to a certain
speaker the air inertia factors of the
ports have to be different, and large
ports having low inertia factors go with
large cabinets. Suppose we have a very
large Helmholtz resonator. The air vol-
ume, because of its size, has plenty of
compressibility (see Fig. IV-2-a). So
port flow for a given internal pressure
will be considerable. If a speaker open-
ing is now cut and a speaker fitted
(Fig. IV-2-b), the extra flow due to the
additional compliance makes only a
slight difference, so to the port the
change is not great and lowers the
resonant frequency only slightly.

The cone, under series conditions,
with a large cabinet, is concerned with
part of the flow which takes place in the
large (low inertia factor) port. Al-
though under working conditions the
port area is effectively divided and the
flow concerned with the cone is crowded
into less than the full area, increasing
the relevant air inertia factor, it is still
low enough to insure that the cone
series resonance frequency is not moved
down the scale very much by the effect
of that air inertia.

Effect of a small cabinet

With a small cabinet, the small port
has a large inertia factor to start with
and the division of the flow causes the
inertia factor with which the cone is
concerned to increase still further. The
downward shift of the cone series reso-
nance frequency is therefore much
greater than with a large cabinet.

To the port in a small cabinet, before
the speaker opening is cut, the air
cushion is fairly stiff (see Fig. 1V-
2-¢). If speaker opening is cut and a
speaker fitted, the added compliance
due to the speaker may be great com-
pared with that of the air cushion and
often exceeds it. So air flow at the
port goes up considerably (Fig. IV-
2-d) and the change greatly increases
the air-inertia factor involved there.
The air resonance frequency in conse-
quence drops considerably with a small
cabinet.

Whether we look at reflex series
action from the cone or from the port,
air flow within the cabinet as well as
the flow at the port are involved, for
air flow couples the two systems. It
insures that, at the frequency of maxi-
mum air motion at the port (the lower
peak), both cone and port are affected
to a maximum.

In the parallel case, nature has her
own way of determining the common
frequency at which the upper peak
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occurs. In the secries case, it is de-
termined by the way the flow at the
port (and to a lesser extent inside the
cabinet) is divided. With any one
cabinet, the full effect will be obtained
only at the frequency at which the
resonance of the series air system
matches the resonance of the series
cone system. The common frequency
shows up in the impedance curve as
the lower resonance peak. Since with
large cabinets the lowering of both cone
and air resonances is slight, the com-
mon frequency falls only a little below
the natural resonant of either fre-
quency. For small cabinets in which
the resonant frequencies are depressed
considerably, the common resonance
frequency falls much lower down.

The effect of cabinet volume on the
air inside the cabinet is also interesting.
With cabinets of similar shapes, those
with larger volumes have larger in-
ternal areas. The internal velocity,
for a specific volume of air, is less in a
larger cabinet. The kinetic eriergy con-
tent, which determines the effective
inertia factor, depends upon the square
of the velocity as well as on the mass.
The total mass within the larger cab-
inet is greater but, when we are think-
ing of cabinet air inertia in the series
flow case—of the flow between the cone
and the port—we are not concerned
with the total volume at all. Usually
when a larger cabinet is used, the ef-
fective mass involved in the series flow
has gone up by less than the square
of the velocity has come down. So
the natural assumption that with a
larger cabinet the inertia factor will
be greater is incorrect.

The flow paths inside a cabinet are
not easy to estimate accurately. Trying
to calculate the cumulative effect of the
several changes in the air inertia fac-
tors exactly and from this the precise
position of the lower peak in the im-
pedance curve tends to be a waste of
time. Such waste can be dodged by
using the following very rough rule:

When the Helmholtz resonance and
the cone’s free air resonance agree,
the lower peak is displaced downwards
about as much as the upper peak is
moved up.

If this rough rule produces an an-
swer considered satisfactory, a trial
cabinet can be made up and tested to
see just where the lower peak really
does fall.

Whether we use the rough rule or
something much more accurate, the
result when we consider both the peaks
is that with a small cabinet which
couples closely to its cone, the upper
peak is pushed well up and the lower
one well down. giving a wide spread.

When a large cabinet which couples
loosely to its cone is used, the peaks
are not displaced as far in either direc-
tion and are relatively close together.

Thus, with reflex ecabinets we are
concerned not only with marrying a
cabinet to a speaker of the same natural
resonance, but also with choosing such
a volume that the offspring of that

www-americanradiohistorv com

AUDIO—HIGH FIDELITY

Fig. 1IV—3—When
the air stream in an
organ pipe impinges
on the lip, slight
lateral variations set
up a stationary wave
in the organ pipe.
This increases the
variations. So by a
cumulative process,
occupying several cy-
cles, the tone builds
up to full strength.

LIP

I

AIR STREAM

marriage—the upper and lower peaks—
behave like properly trained children
and are useful rather than a nuisance.

Peak spacing

In electrical bandpass circuits with
very close coupling, the tuning curve
has two peaks spread apart with a
wide trough between them. If the cou-
pling is made looser, the distance be-
tween the peaks is reduced.

The result of coupling a speaker to
a correctly tuned reflex cabinet is al-
most the same. With large, loosely
coupled cabinets, the frequency spread
is slight, but the smaller the cabinet
the closer the coupling—the greater the
spacing between the series and parallel
peaks in the impedance curve. Thus,
with the close coupling of small reflex
cabinets, just as with overcoupled band-
pass cireuits, we have two widely spread
peaks.

Tested with an organ record, the
results of such a spread can be surpris-
ing. The output at some point in the
low bass is materially increased over
what could he achieved with that speak-
er either in an open back cabinet o1
with a box baffle of equivalent volume.
Also the previous one-note-bass trouble
may now be cleared up and the output
spread over a wider range which is
consequently smoother. So why not
encourage the use of these small and
convenient cabinets with their very
close coupling as a method of band
spreading?

Well, all music with bass does mnot
consist solely of organs. When an
organ pipe speaks, the air volume is set
in motion by the action of an air stream
impinging on a lip (Fig. IV-3). The
process is cumulative and it takes
several cycles for the organ tone to
build up fully. When the air supply
is cut off, the tone dies gradually too.
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Most organs are in large buildings
where reverberation helps to prolong
rise and decay periods. In those cir-
cunmstances, it matters little if the back
wave from the speaker cone is delayed
half a cycle to start with, and there is
then a period of many more cycles,
depending on the system, while port
air inertia and cushion compressibility
have a private game during which they
build up enough swing to produce the
maximum effects. The game continues
after drive power to the speaker ceases
and adds to the time required for the
sound output to stop after the organ
pipe has ceased to speak.

With small cabinets which couple
very closely to the speaker, coupling to
the room is low. Therefore, they may
have a high Q with a corresponding
unwanted, long hangover, which how-
ever is of little consequence with organ
music. The single high peak in the
speaker’s free-air or box-baffle im-
pedance curve, where there is the
greatest danger of overrun, is replaced
by two lesser ones with correspondingly
less danger of distortion and consequent
ability to accept a signal which pre-

viously would have caused trouble. Also
there is an important gain in the aver-
age low-note efficiency.

No wonder some people become so
enthusiastic about the capabilities of
small reflex cabinets, especially when
these first disclose, on organ records,
low tones which the owner did not even
know were there.

But what about other bass sounds?
Drum, string or brass? Each of these
has its characteristic modulation.
Such modulations ave low-frequency
transients and are just as important
as the high-frequency transients of the
cymbal crash if lifelike sound is desired.
The concertgoer can tell, with his eyes
shut, what kind of instrument is pro-
ducing the bass that reaches his ears,
but if hangover irons out these transient
modulations and makes the bass sound
just like the indefinable woolly bass that
one associates with loudspeakers—well,
it just proves reflex cabinets can be too
small!

It is a fortunate thing that nature
takes a hand and prevents small cab-
inets from being quite as objectionable
as I have suggested. Somehow, these

NEXT MONTH

Don’t Let Your Scope Mislead You!

The information you get from your scope can be very helpful—
but if you don’t read it right, it can send you a long way down
the wrong trail. Some very common conditions can produce un-
expected scope indications—Cyrus Glickstein tells when they can
be expected and how to interpret them.

Building the Harkness Folded Horn

Complete details on constructing the JBL C40 enclosure, a 6-foot
rear-loading exponential horn designed in lowboy style.

Truths and Half-Truths about Transistors

Will putting a transistor in the socket with reversed polarity destroy
it immediately? Can transistors handle large amounts of power?
Do vou really think so? Then see “Orient Your Transistor Think-
ing” by Lou Garner in our next issue.
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small wood cabinets, with their close
coupling to the speaker and their little
ports, have proportionately greater
frictional and other losses than their
big brothers. The overall @ does not
rise to quite such ‘“church steeple”
heights. However, unless something is
done, it still remains at an undesirable
level. Nor is there anything which
prevents the tight coupling between
speaker and air cushion from producing
a very wide spread between the im-
pedance curve peaks, which may push
the upper peak well into the speech-
boom region.

Fortunately the impedance curve does
not represent the audio output under
normal conditions, but there is some
relation between the two. The region
of the upper peak in the impedance
curve usually corresponds to a peak
in the audio output, and such a peak
in the speech-boom region is very un-
desirable. If at all possible, it should
be kept below 100 cycles. The lower
peak in the impedance curve corre-
sponds to another, but weaker, audio
peak. It becomes very weak if the
spacing between the peaks is great.

In the trough between the two peaks,
there is an interesting region of maxi-
mum voice-coil current. This corre-
sponds to maximum force on the coil.
As this occurs around the frequency of
the cone’s free-air resonance, that
force is readily transmitted to the air
in the cabinet. Internal pressure and
air oscillation at the port then tend to
peak. The audio output there relative
to that at the upper peak depends on
the magnet-coil-cone system.

With most speakers, the end result of
all this is simply that, when the im-
pedance peaks are spread too widely,
speech is liable to become boomy and
the audio response may be poor and
irregular even to the extent of having
holes in the lower part of the scale.

Therefore, as far as size is concerned,
are you an organ-music enthusiast con-
demned to using a speaker with a small,
stifly mounted cone, operating at low
volume levels, and a simple cabinet
occuping little space? Well, then the
small reflex cabinet—in spite of hang-
over, boomy speech or even possible
holes in the response-—can give a quite
astonishing account of itself, by pro-
viding some output below the free-air
resonance of your speaker.

If, however, you are concerned with
other sounds as well—especially male
speech—a small cabinet with its irreg-
ular response and one peak pushed un-
duly up into the speech region will spoil
the naturalness. A larger (lower Q)
cabinet, preferably with a better (lower
Q) speaker and perhaps additional
means of damping the various reso-
nances, should be the target. Such a
combination will produce an all-round
improvement in naturalness—even on
organs—and will handle a greater aver-
age sound output without distortion.

Damping and matters affecting the Q
of reflex cabinets will be discussed next
month. TO BE CONTINUED

RADIO-ELECTRONICS
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TEREQOPHILES are by now well aware of

the convenience of ganged volume controls.
Some stereo discs, however, still require separate
volume or balance control even in cases where
the two plavback channels have similar charac-
teristics. Ocecasionally, one discovers specific
problems in the original stereo recording that
can be minimized through use of individual chan-
nel controls. Several recent problems are dis-
cussed in detail in the reviews of the following
two records.

MAHLER: Das Lied Yon Der Erde
Grace Hoffmann, contralto, and
Helmut Melchert, tenor
Hans Rosboud conducting Symphony Orchestra
of Southwest German Radio, Baden-Baden
Stereovox (2) ST-PL 10.912
Someone decided to try an unorthodox place-
ment of the soloists in this latest recording of
Mahler’s song-symphony based on the verses of
a Chinese poet of the eizhth century. A tenor
and a contralto are heard alternately in these
six songs of unusual tonal color. The singers are
located at left of center with the predominant
weight of orchestral sound in the right channel.
Because the orchestra’s score exceeds mere
accompPaniment. overall balance is a challenge to
conductor as well as recording engineer. In play-
back, a single balance control or separate volume
controls are very useful. The tenor sounds more
comfortable when the right-hand channel is
brought down a peg. The London and Epie
mono versions are available on three record
sizes. To attain the unfettered sound displayed
here, Vox has extended the recording onto four
record sides. That decision, coupled with use of
the rapidly improving Fairchild stereo cutter,
explains much of the success of this project.
Stereo Concert
Kingston Trio
Capitol Stereo Record ST-1183
This record provides another illustration of
the advantage of a balance control. In their first
stereo effort, the record-breaking Kingston Trio
entertains an audience in E! Paso, Tex. A
bright. clean-sounding dise captures the spon-
taneity of their performance. Balance and audio

canre STEREQ o srccrrun o soomn

STEREO QONCERT
THE KINGSTON TRIO

quality are fine while three voices, two guitars
and a banjo are hard at work. During the patter
that precedes these distinctive arrangements of
some of their most popular tunes (including
Tom Dooley), the right channel reveals the
presence of gremlins that seldom appear until a
recording engineer is far from home. With no
opportunity for retakes, a slizht noise developed
somewhere in the right channel and is audible
on the finished record. In playback, judicious
handling of & balance control or individual vol-
ume controls can minimize this noise problem
in one channel.

Music for Trumpet and Orchestra
Roger Voisin and Armando Ghitalla
Harry Ellis Dickson conducting Unicorn

Concert Orchestra

Kapp Stereo Record KCL-9017

Originally released on Unicorn disc 1054, this
definitive performance by first-string trumpet
players of the Boston Symphony is now available
on a stunning stereo disc. I've heard these iden-
tical spaciously recorded performances on 15-ips
stereo tape. This disc almost matches the tape.
It's free, clear and easy all the way. The highs
have a sweetness rarely found in recordings of
brass instruments. Particularly effective are
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Reviewed by
Chester Santon

Station WQXR
New York City

DIt 1ongs
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Vivaldi’'s Concerto for Two Trumpets and the
famous Trumpet Voluntary in D played here on
the long straight English coronation or herald
trumpet.

Love Is a Gentle Thing
Harry Belafonte
RCA Victor Stereo Tape CPS5-152
(7-inch; playing time, 25 min. $8.95}
The material offered here does not demand
wide-range response in playback. This two-track
7.5-ips reel conveys with warmth and subtlety
the smooth Belafonte style in a collection of
soothing ballads and love songs. Great strides
have been made by RCA during the past year
in the reduction of distortion in their tapes. So
realistic is the reproduction here that, at several
points in this tape, a good playback system will
reveal a switch in recording locale. Some of the
tunes were taped in Hollywood, others in New
York. Response is uniform; only the acoustics
are different.

DEBUSSY: Images for Orchestra
Charles Munch conducting Boston

Symphony Orchestra

RCA VYictor Stereo Record LSC-2282

The Bostonians offer an ingratiating treatment
of music found on an earlier London-Ansermet
stereo dise (CS-6013). Debussy’s gossamer scor-
ing moves with greater ease under Munch’s
guidance, his key men are wizards executing
orchestrations of this sort, and the concert hall
perspective adds a finishing touch. Ansermet’s
disc conveys superior presence and slightly
greater frequency range, but this one has the
magic.

MENDELSSOHN: italian Symphony
HAYDN: London Symphony
Leonard Bernstein conducting New York
Philharmenic
Columbia Stereo Record M$-6050
The Italy Mendelssohn described in his buoyant
symphony was a happy place. Bernstein brings
to his stereo depiction of the work the unforced
optimism of a conductor schooled in the ways
of Sergze Koussevitsky, who used to play it with
such zest, The new esprit de corps of the Phil-
harmonic is doubly evident under stereo analysis.

Sheer Flamenco
Anita Sheer
Riverside Stereo Record RLP-1114
This one’s a scorcher. It should mark 1959 as
the year flamenco music hit its stride on stereo
discs. The placement of the troupe is straight-
forward. Excellent stereo depth is assured
through use of one of the larger Reeves sound
studios in New York City. The voice and guitar
of Anita Sheer, a pupil of the celebrated guitar-
ist Carlos Montoya. originates on a plane with
the two speakers. The mikes furnish maximum
presence yet are high enough to avoid blasting
on peaks. The truly exciting test of transient
response comes in the sound of the two dancers
in the background. This record surpasses flamenco
tapes in my collection. According to Bill Grauer
of Riverside Records, some of the credit for this
exceptional disc Zoes to the West Coast outfit
responsible for the pressings. At present, only a
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handful of listeners may notice the difference in
stereo pressing exhibited here but that’s what
makes an early landmark interestingz. Don’t miss
this one.

Flamenco Espaiia
Bernabe de Moron, guitar, and Flamenco Troupe
Hi Fi Stereo Record SR-811
Flamenco guitars are heard in closeup here.
The audio level, as in the Riverside disc above,
is unusually high but the recording as a whole
misses the mark. Artificial reverberation is
wholly out of place here. Who wants to listen
to castanets in an echo chamber?

GRIEG: Peer Gynt Suites, Nos. T and 2
Odd Griiner-Hegge conducting Oslo

Philharmonic Orchestra

RCA Camden Stereo Record CAS-480

The stereo Camdens may surprise you. Despite
the $2.98 price tag, overall audio quality matches
that of the early RCA Victor stereo discs. Com-
petent stereo miking bespeaks modern facilities
in Europe. The artists, I admit, are better known
in the Scandinavian Peninsula than they are
here. This does not detract from their perform-
ance of Norwegian music. Good value for the
money.

Demonstration and Sound Effects Record

Audio Fidelity Stereodisc AFSD-5890

A brief explanation of stereo and samples of

Audio Fidelity’s stereo catalog occupy side one
of this disc. Side 2 offers stereo sound effects
of more recent date of recording. Most of the
material is off the beaten path. The 12 episodes
include close-order drill, a 35-ton tank and firing
of weapons at the Army's Aberdeen Proving
Ground in Maryland. The crash of a stunt
driver's car, a bullfight crowd and the felling of
a Douglas fir tree share honors with the more
conventional demonstration-record sounds of fire
apparatus, sports cars and a subway train.
Recording level is on the cautious side. The
pressing almost matches the best obtainable
today.

(Continued on page 68)

SHEER FLAMENCO



www.americanradiohistory.com

finest quality
are yours with...

HEATHKIT’

every kit maker claims to be
better. .. here is why HEATHKIT
continues to be the world’s BEST!

(VT hole A insert the 3/8" rubber grommet.

( ) In hole B insert the 1/2" rubber grommet

{ ) In hole C instalt the transistor socket, as
#3 lockwashers, and 3-48 nuts.

( ) In hole D install the oscillator coil mar,
clip, as shown in Detail 2, ortenting t,
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BEST INSTRUCTIONS

Recognized by leading consumer research organizations as the tops in
the field of kit construction manuals, the Heathkit step at a time instructions
leave absolutely nothing to question. Giant size pictorial diagrams and
everyday, non-technical language make every Heathkit easy for anyone to
build. No electronic or soldering experience is required; the Heathkit
manuals teach you the right way to do a professional job the first time.

BEST QUALITY

Only top quality, name brand parts go into Heathkit equipment assuring
you of a finished product unsurpassed in performance, dependability and
endurance. Rigid quality control standards are maintained at the Heath
factory; all Heathkits are conservatively rated; no Heathkit performance
claims are made that are not thoroughly proven and tested under the most
stringent laboratory conditions. You can see as well as hear the quality of
Heathkit . . . the neat layout, the sturdy panels and cabinets, the rugged,
accurate parts...and when you're finished, the incomparable performance
of your Heathkit . . . unmatched anywhere.

BEST ENGINEERING AND STYLING

The latest developments in circuitry and components are combined into
Heathkit equipment that is designed from the start to be beginner built.
The Heath engineers, first in the field of kit engineering, are constantly at
work creating ever-easier paths to the best in kits for beginner building.
New kits from the Heath laboratories are proof-built by beginners to field
test the clarity of instructions, ease of physical assembly, and the attain-
ment of advertised specifications.The praise-winning styling of all Heathkit
equipment is universal in appeal, function, beauty.

HEATH COMPANY

Benton Harbor, Michigan
l' a subsidiary of Daystrom, Inc.
| -

RADIO-ELECTRONICS
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HI-FI STEREO SYSTEM KIT

For the first time anywhere . . . a stereo-kit package, ready-to-play
after only a few hours assembly time and complete with cabinet, sterco
amplifier, stereo record changer, bass woofer and stereo speaker wings.
And the unbelievably low price scts an unprecedented record for
stereophonic systems of this quality anywhere on the market. One of
the factors behind this phenomenal achievement is the introduction
of the revolutionary stereophonic *‘sum and difference’ amplifier used
in this kit—licensed in kit form exclusively by Heath Company from
CBS Laboratories. This unique development in audio science employs
a new principle of stereophonic reproduction. The single chassis am-
plifier separates the individual stereo channels by utilizing the sum
and difference of the total signal and directing the sound to the appro-
priate right and left channels, reproduced by the stereo wing speakers.
The centially located woofer reproduces the non-directional bass fre-
quencies. The result of this modern stereo reproduction is a breath-
taking experience of sound coming to you with depth and direction
seldom achieved by conventional stereophonic methods. The beauti-
fully styled console cabinet houses the stereo amplifier, stereo record
changer and low-frequency woofer. Controls on the handsome black
and gold amplifier panel consist of: on-off switch, bass and treble tone
controls, input selector switch and level balancing control. The new
CBS sum-and-difference or matrix-type circuit employs only four tubes
and is extremely easy to assemble. The woofer, mounted behind the
attractive grille cloth, is a high compliance 8" speaker capable of 30
cycle response when housed in the acoustically designed ducted-port
enclosure. The specially designed crossover employs a dual bass-mixing
250 cycle network. The twin stereo speakers are 6” x 9” extended range
dual cone oval speakers. The completely automatic, four speed record
changer employs a ceramic stereo cartridge with micro-groove dia-
mond stylus capable of obtaining the best from the latest stereo or LP
monophonic recordings. A 45 RPM spindle is also included for 45
RPM monophonic or sterco records. Separate inputs are provided
for AM/FM ‘tuners or multiplex. Both in styling and performance,
the all-new SD-1 Stereo offers you the greatest Heathkit value in
years. Shpg. Wt. 88 ]bs.
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THRILL TO A NEW DIMENSION
IN STEREO SOUND

BRAND NEW'!
a complete Heathkit Stereo "Package”

HEATHKIT SD-1 B (birch
or SD-1 M (mahogany)

$179°°

(cabinet legs included;
end tables not included)

Complete—No “Extras’ to Buy
Revolutionary Stereo Amplifier

* Assemble in Just a Few Hours From Easy Step-
By-Step Instructions

¢ Beautifully Styled Cabinetry

¢ Stereo Sound With Such Impact You'll Find It Hard
to Believe!

SPECIFICATIONS —Overall System Frequency Response: +5 db, 30-16,000 cps.
Amplifier: (push-pull conditions except where specified). Power versus Distortion: 10
watls, less than 3 % THD from 30-16,000 cps. 9 watts, Jess than 2% THD from 30-16,000
cps. 1 watl, less than 0.7% from 30-16,000 cps. Peak Power: 20 watts: Mid-range indi-
vidual channel power, 5 watts. Frequency Response: Tuner input, tone controis in mid-
position, 1 watt level, =1 db, 30-16,000 cps. Ceramic cartridge input—equalized for
RIAA characteristics. Input Sensitivity: 0.1 volt at 1000 cps to each tuner input for 10
watt output. Hum and Noise: 70 db below 10 watt level with inputs shorted. Channel
Separation al Significant Frequencies: (2 watt ievel on operating side). 250 cps—28.0db.
1 kc—34.0 db .2 kc—=35.0 db. 2 kc—35.0 db. 5 kc—36.0 db. 8 k¢—37.0 db. 12 kc—35.0 db.
16 kc—29.0 db. Overall Channel Separalion: using RCA test record #1427-1, cartridge
supplied. 1000 cps. 20 db. Bass Tone Control 50 cps: accentuation 8 db. Attenuation
9 db. Trebte Tone Control 10 kc: accentuation 9 db. Attenuation 7 db. Power Require-
ments: 117 volts, AC, 60 cycles, 75 watts, Crossover Network: crossover freq.—250 ¢ps.
Attenuation rate 12 db per octave. Power rating—5 watts per channel. Changer: speeds
—16. 33)4. 45. 78 rpm. Cartridge: ceramic stereo., out-of-phase connected (.0208" dia-
mond stylus). Cabinets: dimensions—main cabinet, 30" wide x 34)4” high x 15" deep.
Satellite speaker, 144" wide x 8” high x 64" deep.

B e
EASY TIME PAYMENTS

The thrills of stereo sound from this New Heathkit Stereo System
can be yours NOW . . . while you.pay in easy installments.
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a complete line of stercophonic and monophonic

SPECIFICATIONS —Tape Speed: 7.5 and 3.75" per second. Maxi-
mum reel size: 77, Frequency response: {(record-playback): +2.5 db.
30-12,000 cps at 7.5 IPS. 2.5 db, 30-6,500 cps at 3.75 IPS.
Harmonic distortion: 1% or less at normal recording level; 3% or
less at peak recording level. Signal-to-noise ratio: 50 db or better.
referred to normal recording level. Flutter and wow: 0.3% RMS at
7.51PS, 0.35% RMS at 3.75 IPS. Heads (3): erase. record, and in-line
stereo playback. Playback equalization: NARTB curve, within +2
db. Inputs (2): microphone and line. fnput impedance: 1 megohm

Outputs (2): A and B stereo channels. Qutput levels: approximately
2 volts maximum. OQutput impedance: Approximately 600 chms
{cathode followers). Recording Jeve! indicator: professional type
db meter. Bias-erase frequency: 60 kc. Timing accuracy: +2%.
Power requirements: 105-125 volts AC. 60 cycles, 32 walts. Dimen-
sions: 155" W. x 13)45° D. total height 10%". Mounting: requires
minimum of 8%4” below and 14" above mounting surface. May be
operated in either horizontal or vertical position.

NOW! FULL STEREO CONVERSION
FOR TR-1A OWNERS
MK-4 Half-Track Stereo Conversion Kit: Modif
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monaural tape recorder to include functlon of record and play-
back of half-track stereo program material. Consists of a TE-1
tape preamplifier, a stereo head array plus components and
instructions to convert TR-TA to TR-1AH. $62.95
MK-5 Quarter-Track Stereo Conversion Kit: Modifies TR-TA
monaural tape recorder to include function of record and play-
back of quarter-track stereo. Allows playing slereo both ways on
standard tape for twice the playing time or four times playing
time with monophonic recordings. Consists of a TE-1 tape pre-
amplifier, a stereo head array pius components and instructions
to convert TR-1A to TR-1AQ. $62.95

HEATHKIT

Tape Recorders

Field Tested for One Year

NEW PROFESSIONAL-TYPE TAPE RECORDER KITS

Designed te take their place in the finest of hi-fi systems, the ncw models TR-1C and
TR-1D Tape Recorders will provide superb performance for years to come. These com-
pletcly field tested, precision engincered instruments provide monophonic record and
playback in the TR-1C or monophonic record and playback plus stereo playback in
the TR-1D.

The mechanical assembly, with fast forward and rewind, is completely finished and
adjusted—you build only the tape amplifier. Easy to assemble, the amplifier features
two circuit boards which virtually eliminate wiring errors and assure the high stability
necessary for consistently good results,

Low noise EF-86 tubes in input stage and push-pull bias erase oscillator assure maxi-
mum freedom from hum and noise in recording and playback.

Two inputs are provided (mike and high level line) for recording from microphone,
preamplifier, tuner, phono, or TV. In the TR-1D, a separate playback channel with
cathode follower output is provided for each stereo track—one of the stereo channels is
used for monophonic playback.

Separate record and playback heads and amplifiers allow monitaring from tape while
recording. Built-in sound level meter indicates proper recording level and bias for top
quality recordings. A pause control allows instant starting and stopping of tape for
accurate cueing and tape editing. Kit includes counter for cucing and editing ease.

The precision tape mechanism features heavy duty fan cooled motor, balanced fly-
wheel, long-life bearings, and positive acting braking system. Push button provides instant
selection of 334 or 714 IPS tape speed. Safety interlock on record switch minimizes the
possibility of accidental erasing. The handsome styling includes plastic escutcheon in
soft gold mounted on semi-gloss black panel with black knobs with gold inserts. Complete
instructions provided for assembly and operation. This outstanding kit offers a combina-
tion of features found only in higher priced professional tape decks selling for $350 to $400.

MODEL TR-1C Monaural Tape Deck: Has ail features of model TR-1D with the exception of 31 5995
stereo playback. o

MODEL TR-1D Stereo Tape Deck: Provides monaural record and playback and stereophenic $1 6995
playback of the pre-recorded tapgs (stacked).

MODEL C-TR-1C Conversion Kit: Converts model TR-1C to include stereo function of mode! TR-1D.
Price to be announced.

NOW! TWO NEW STEREO-MONO TAPE
RECORDERS IN THE TR-1A SERIES

Our most versatile tape recorder kit, the model TR-1A now can be pur-
chased in any one of three versions. You can buy the new half-track (TR-
TAH) or quarter-track (TR-1AQ) versions which record and play back
stereo and monophonic programming, or you can buy the original monaural
version (TR-1A) and add either half-track or quarter-track stereo provisions
later using the MK-4 or MK-5 Conversion kits. The tape deck is extremely
simple to assemble and uses precision bearings throughout the rugged
mechanism assuring long and faithful service. One control lever selccts all
tape handling functions on the deck, greatly simplifying operation. Specds
of 7.5 or 3.75 IPS arc available. Flutter and wow are held to less than 0.35%.
Each tape preamplifier fcatures NARTB playback equalization, separate
record and playback gain control, cathode follower output and provision
for mike or line input. Record level is indicated on “magic eye” tube. A
safety interlock is provided to minimize accidental crasure of tape. Filament
balance control allows adjustment for minimum hum level. Cathode fol-
lower output from playback channel is approximately 600 ochms impedance.
Two circuit boards are used for casy assembly. Supplied with atiractive
vinyl-clad steel cover in black leather texture, with inlaid gold design. Tem-
plates and instructions provided for panel mounting or equipment en-
closure installation.

NOW AVAILABLE IN THREE MODELS!

MODEL TR-1A: Monaural record/playback with fast

forward and rewind functions. Shpg/.pwt)( 24 |bs. $9995

TR-1A SPECIFICATIONS—frequency Response: 7.5 IPS £ 3 db 50-12,000 cps. 3.75

IPS 13 db 50-7,000 cps. Signal to Noise Ratio: Better than 45 db below fuli utput

of 1.25 volts /channei. Harmonic Distortion: Less than 2% at full output. Bias Erase
Frequency: 60 ke (push- pull gscillator).

MODEL TR-1AH: Monaural and half-track stereo record/playback

with fast forward and rewind functions. Price to be announced.

TR-1AH SPECIFICATIONS —Frequency Response: 7.5 IPS +3 db 40-15,000 cps.
3.75IPS +3 db 40—10,000 cps. Signal to Noise Ratio: 45 db below tul! output of 1 v It/
channel. Harmonic Distortion: Less than 2% at fuli output. Bias Erase Freque ncy:
55 ke (push-pull oscillator).

MODEL TR-1AQ: Monaural and quarter track stereo with record/-
playback fast forward and rewind functions. Price to be announced.
TR-1AQ SPECIFICATIONS—Frequency Response: 7.5 IPS +3 db 40-15,000 cps.
3.75 IPS *3 db 40-10.000 cos. Signal to Noise Ratio: 40 db below full output .75 volts /
channel. Harmonic Distortion: Less than 2% at full output. Bias Erase: 65 k¢ {push-
pull oscillator).

RADIO-ELECTRONICS
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monophonic o1 stereo Hi-Fi

MODEL FM-4

v *344°

SPECIFICATIONS—Tuning Range: 88—108 mc. Quisting
Sensitivity:2.5 uv for 20 db of quieting. 3.5 uv for 30 db of quieting.
25 uv for maximum quieting (45 db). IF Frequency: 10.7 mc. image
Ratio: 45 db. AFC Correction Factor: 75 k¢ per volt. AM Suppres-
sion: 25 db. Frequency Response: 32 db 20-20,000 cps. Harmonic
Distortion: Less than 1.5%, 1100 uy, 400 cycles 100% modulation.
Intermodulation Distortion: Less than 1%, 60 cycle and 6 k¢ mixed
4:1 1100 uv, 30% modulation. Antenna: 300 ohms unbalanced.
QOutput Impedance: 600 ohms {cathode follower). Output Voltage:
nominal .5 vo!t (with 30% modulation, 20 uv signal). Power
Requirements: 105-125 volts 50/60 cycle AC at 25 watts. Overall
Dimensions: 44" H. x 13}4° W. x 6% D.

MODEL PT-1

sg8Qe°s

MODEL BC-1A

32695

HIGH FIDELITY AM TUNER KIT (BC-1A)

Delivers AM broadcast reception comparable to
FM quality. Features a special detector using
crystal diodes and broad-band IF circuits for low
signal distortion. Prealigned RF and IF coils elimi-
nate the need lor special alignment equipment.
Sensitivity better than 3 microvolis for one volt out-
put. Two output levels provided. Built-in power
supply. Specigl antenna supplied, also provision for
outside antenna. Shpg. Wi. 9 lbs.

MODEL FM-3A

$2695

HIGH FIDELITY FM TUNER KIT (FM-3A)

Featuring broad-banded circuils for full fidelity and
better than 10 microvolt sensimvity for 20 db of
quieting, the FM-3A pulls in stations with clarity
and full volume. Ineorporates stabilized temperature
compensated oscillator, built-in power supply, pre-
aligned IF transformers and ratio detecior. The
pre-assembled tuning unit is pre-aligned. Two out-
put levels provided. Shpg. Wt."8 1bs.

JURNIE 119519

Program Sources

NEW HIGH FIDELITY FM TUNER KIT (FM-4)

This superbly designed unit incorporates advancements in circuit design with
features asked for by hi-fi fans everywhere. Better than 2.5 mic -ovolt sensi-
tivity, automatic frequency control (AFC) with defeat switch, flywheel tuning
and prewired, pre-aligned and pretested tuning unit . . . bring yeu the finest
in FM listening entertainment. The exceptionally clean chassis layout. pre-
aligned IF transformers and the prewired, pre-aligned tuning unit insure
ease of construction with no further need of alignment after the "init is com-
pleted. The five tube circuit features a generous power supply utilizing a
silicon diode rectifier for cool running operation and low power consumption,
The attractive styling of the FM-4 features a vinyl-clad steel cover with
leather-like texture, soft black front panel, set off with brushed-gold trim
and new soft evenly-lit dial scale. A multiplex adapter output is provided.
Feature for feature the FM-4 offers the most outstanding dollar value in FM
entertainment available today. Shpg. Wt. 8 Ibs.

MONOPHONIC-STEREO AM-FM TUNER KIT (PT-1)

Outstanding features in both styling and circuitry are combined in this 16-
tube deluxe stereo AM-FM combination tuner to bring you the very finest
of program sources for your listening enjoyment. Features include three
printed circuit boards for easy construction and high stability-—wired, pre-
aligned 3-tube FM tuning unit-—built-in AM rod antenna—tuning meter—
automatic frequency control (AFC) with on-off switch-—and flywleel tuning.
Other features include variable AM bandwidth, 10 kc whistle filter, tuned-
cascode FM front end, FM AGC and amplified AVC for AM. AM and FM
circuits are separate and individually tuncd so they can be used simultane-
ously for stereo applications. Cathode follower outputs with individual level
controls are provided for both AM and FM, with a multiplex adapter output
provided. A tuning meter and flywheel tuning combined with two edge-lit
slide rule scales provide effortless tuning. Styling features viny.-clad steel

.cover in black with inlaid gold design and soft black, rigid die-ca:t panel set

off by brushed gold trim, black knobs with gold inserts. Shpg. Wt. 24 lbs.

AUTOMATIC HI-FI RECORD
CHANGER KIT (RP-3)

Combining automatic convenience
with turntable quality through
unique and simple design the
Heathkit RI’-3 handles your rec-
ords with the tinest of care for full
fidelity reproduction. The unique
“turntable pause’ feature during
change cycle and smooth friction
clutch start prevents record damage. Proper weight distribution and low
pivot point friction of the tone arm minimize arm resonance. tracking crror,
and record wear. All record changer kits come equipped with chenger base,
stylus pressure gauge, 45 RPM spindle, and necessary wire.

STEREO MODEL RP-3S: Equipped with Shure diamond stylus magnetic
cartridge providing frequency response of 4 db from 30 to 14,000 CPS.
Shpg. Wt. 19 lbs. $74.95

MONAURAL MODEL RP-3-LP: (monaural microgroove recordings only):
Equipped with Fairchild Magnetic diamond stylus cartridge.

Shpg. Wt. 19 1bs. $74.95
MONAURAL MODEL RP-3: Features a GE VRII magnetic cart-idge with
diamond LP and sapphire 78 stylus. Shpg. Wt. 19 Ibs. $64.95

SPECIFICATIONS —Operates fram: 105-130 volts 60 cycles. Wow and Flutfer: Less than 0.18% peak at 33-1/3
RPM. Turntable Speed: Accurate within £2%. Change Cycle: Completed in 8 seconds. Dimensions: 13%4” wide
x 12" deep. 5" above and 3° below mounting board. Motor Type: 4 Pote hum shieided. Type of Drive: Friction.
Record Speeds: 4 speeds. Automatic and manual 33-1/3, 45, 78 RPM. Manual onty—16 RPM. Variations in
Tracking Force: Less than 0.9 gram from first record to tenth record. Controls: "ON-OFF"" switch. Manual
Reject. "Speedminder’” (automatic speed selection and indexing). Manual speed selector {4 g§peed). Finish:
Midnight Gray. Base: Map'e (unfinished). Mounting Board: Birch (unfinished).
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complete line of monophonic and stereo

Hi-Fi Amplifiers

NEW LOW COST STEREO AMPLIFIER KIT (SA-3)

The answer to budget cost stereo is now found in the all-new Heathkit SA-3 Stereo
Amplifier. All the convenience of complete dual channel control can now be yours
at a fraction of the cost of comparable equipment. The high level preamplifier
section of the §A-3 provides complete control for both channels. Ganged tone con-
trols provide convenient ““boost® and *‘cut” action for base and treble while dual
concentric volume controls make possible precise channel balancing. A channel
reversing switch and a speaker phasing swiwch allows optimum performance. Two
separate inputs are provided for each channel to accommodate ceramic cartridge
phonographs, AM-FM tuners, or tape recorder. Program source may be reproduced
in cither monophonic or siereo form. A really big package of stereo performance
for the small investment!

SPECIFICATIONS—Power Output: 3 watts per channel. Power Response: +1 db 50 cps—20 ke al 3
watts output. Total Harmonic Dislertion: less than 3% 60 cps—20 ke. Intermodulation Distortion: | than
2% at 3 watts output using 60 cycle and 6 kc signal mixed 4:1. Hum and Noise: 65 db below full output.
Conlrols: | uv janged re waedb( ss. 7 position selector, speaker phasing swi
on-off switch. Ir t8: (eac ) tuner, crystal or ceramic phono. Qutputs: {each chani 4,8
16 ohms. Finish: mackwitho dtnrr Dimensions: 12)4" W. x 64" D. x 34" H.

aman eorwasmm——

MODEL SA-3

$2995

NEW “ECONOMY' 3 WATT AMPLIFIER KIT (EA-1)

More than enough for room filling volume . . . ideal for getting started on a low
cost individual component system. Designed for use with ceramic cartridge record
players, tuners, tape recorders, ctc. Built-in preamplifier provides you with all the
necessary tone and volume controls for adjusting the sound reproduction to your
personal taste. Smart appearance, quality components, assemble it in a few hours
MODEL EA-1 for years of trouble-free enjoyment. Shpg. \Wt. 7 Ibs.

SPECIFICATIONS —Power Ouloul: 3 walls. |

$1 595 ¢ e: 60-20,000 cps with less than 3% total harr tistortion at lull culput. Frequency Resbon L&
db, 20-40.000 ¢cps at 0.5 watt output. Hum and Noise: 70 db below full Qutput. Power Supply: transiorr
operated full wave rectifier. Inputs (2): crystal or cerami¢ phono cartridge, tuner. Oulput Impedance: 4,
8 and 16 ohms. Dimensions: 33" H. x 94" W. x 6

put Sensitivity: 100 mv for 3 watts output. Power Re-

“BOOKSHELF' HI-Fi 12 WATT AMPLIFIER KIT (EA-2)

Enjoy superior quality and performance at modest cost. Used with a Heathkit
tuner, record player, or tape deck in conjunction with the $8-2 Basic Speaker
System, the EA-2 rounds out a splendid, budget, high fidelity system. RIAA record
equalization is featured on the mag phono input and neon pilot lamp tells you
when amplifier is on. Attractively styled for installation anywhere in the home.
Shpg. Wr. 15 Ibs.

SPECIFICATIONS—Power Qutput: 12 watts. Overall Frequency Response: at 12 watts + 1 db 20-20,000
¢ps. Harmonic Distortion: at 12 watts 2% or fess. 20-20,000 cps. IM Distortion: at 12 watts 2% (4:1 ratio 60
and 6.000 ¢ps). Hum and e: 47 db below 12 watts mag phono, 63 db below 12 watts auxliiary inputs.
Power Supply: transformer operated. Power Reguirements: 117 V, 60 cycle AC, 100 watts. Dimensiol
124" W. x 84" D. x 4% H.

29 : MODEL EA-2

$2895

$000000000000000000000000000000000000000000

.
PREAMPLIFIERS 3 POWER AMPLIFIERS
.
o
.
s 5 Model UA-1 "Universal'' hi-fi 12-watt amplifier kit. 13 1bs.. ... ...... .. ... .. $21.95
¢ : Model W-4AM Single Chassis 20-watt hi-fi amplitier kit. 28 ibs. . Lo......$39.75
o Model W-3AM Dual Chassis hi-fi 20-watt amplifier kit. 29 lbts .............. $49.75
0 00 [ 0 F Model \W.7M "Extra Performance’’ hi-fi 55-watt amphﬁer kit. 28 Ibs.. .. ... ..$54.95
M°"e';‘r’n“ |Pf2erhf?$t/enrb§°mro' hi-fi pre- s19.75 Model W-5M high fidelity 25-watt amplifier kit. 31 Ibs. S 1$59.75
e SPDZIY\AOHO' Stereo [P L hantet i 3 Model W-6M high fidelity 70-watt amplifier kit. 521bs.. ... .. ............ ©.$109.95
Preamplifier kit 161bs. .. ... ....... 695 ¢
Model ?SPiL:|ngle Channel version of SP-2. 57,65 : SPEAKER SYSTEMS
.......................... X 0
Model C-SP-1 Converts SP-1 10 SP-2. 5 Ibs B EE . Model SS-3 "Basic'* fir hi-fi speaker system kit. %
--------------------------------- . . 261bS.. .. C....$34.95
. Model SS-2 "Basic Range"' hi-fi speaker system i
k' 26708  —upe- 00 mimmeen - . 39.95 i
Model $S-1B "Range Extending'' hi-fi speaker _4:
systemkit. 801ibs. ... ... . oo 9.95 y
® =4
H EAT H K l T Model HH-1 "Legato' hi-fi speaker system kit. 195 1bs.. . .............. .. $299.95
HEATH COMPANY, Benton Harbor, Michigan
2 g P
Uci)a subsidiary of Daystrom, Inc.
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NEW: Heath Now Puts 2-Way Radiotelephone Communications in Reach of Everyone

Citizen's Band Transceiver Kit

NEW: No Radio Operators License Necessary!

® Designed to meet all FCC requirements for
new 11-meter "Citizens Band" class D
operation.

® Any U.S. citizen 18 or older eligible for
license.

® No theory to study—no tests to take.
® Hundreds of uses in business or pleasure.

® Top quality components—proven perform-

ce— ild. ) —
ance—easy to build MBEEL [B-1

Includes transceiver,
microphone, and
special power cords.

First and only kit of its kind . . . designed to meet all FCC requirements for two-way radio tele-
phone communication on new class D 11-meter “citizens band” . . . any U.S. citizen eighteen or
older eligible for license . . . no code test, no radio theory exams, no knowledge of specialized
operating procedures required . . . just fill out simple form included with kit and mail 1o FCC
for registration. The ‘Heathkit CB-1 Transceiver is light, compact, simple to assemble, easy to
use. Buy two or more units, have your own communications system . . . talk with family, friends,
associates from your car, home, boat or office . . . cover distances from one to ten miles depending
on location and type of installation (extensively field tested). A flick of a switch selects “‘transmit”
or “receive” while single receiver tuning control selects any of 23 assigned channels . . . third
knob controls volume and turns sct on and off. With separate vibrator power supply available
from Heath, along with two special power cords included with kit, you can convert transceiver
from fixed location at home or office 10 mobile operation in cars, boats, ctc., in minutes, after
initial installation, with no tools or adjustments. There’s a Heathkit accessory antenna for any
application, mobile or fixed. Kit comes complete with microphone, station identification card
which fits in plastic window at end of cabinet, all pertinent FCC regulations and application
forms, a sheet of adhesive-back letters and numbers to affix call letters in space provided on front
panel, and crystal for one channel. Specify your frequency choice or we will supply crystal of
appropriate frequency. The famous Heathkit quality coupled with the market-shattering low
price of this kit make it truly a value of a lifetime.

SPECIFICATIONS —Receiver Type: Superregeneralive deteclor w/rf stage. Power Input: 5 watts to plate of final RF
amplifier (FCC maximumy). Transmitter Frequency Conlrol: Third overtone type quartz crystal operating within 0.005% of
marked channel frequency between 32 F and 140 F. Modutatlon: AM plate modulation automatically limited to ess than
100% (FCC requirements). Power Supply: 117 V 50 /60 cycle. AC. 6 V battery using Model VP-1-6 Vibrator Power Supply or
12 V battery using Heathkit VP-1-12. Power Requirements: 117 volts 50 /60 cycle AC 35 watts; 6 V battery w /VP-1.6, 6.5 amps.
12 V battery w /VP-1-12, 4.0 amps. Totat B + requirements, 260 volts at 60 ma; total heater requirements. 6.3 volts at 1.8
amps. or 12.6 volts at 0.9 amps. Power Rectifier: 2 silicon diodes in full wave voltage doubler circuit. Microphone: Combi-
nation hand-held and desk type, ceramic element, plastic case, with cord and connector. RF Qutput Impedance: 50 ohms.
Speaker Size: 4 inch (round). Undistorted Audio Power Output: Approximately 1 watt. Line Cords: Two supplied. one for
AC operation, one for battery operation. Power circuits automatically switched when appropriate line cord is plugged in.
Cabinet Dimensions: 8" H. x 6" D. x 9%" W.

TRANSISTOR PORTABLES

. .. and other Do-It-Yourself Hobby Kits
MODEL CO-1

$795

{batterles Included)

NEW TRANSISTOR CODE
PRACTICE OSCILLATOR KIT

Model CR-1 Crystal Radio kit...3 Ibs.
Model BT-1 Battery Tester kit . .2 ibs..

(CO-1) Model RC-1 Professional Radiation Counter kit. . .8 Ibs

Your best buy in a high quality code
oscillator, the CO-1 is ideal for Boy
Scoluts or beginning radio hams. Prac-
tice code by authentic CW tone or
blinker light. Switch selects built-in
speaker or light. Contactor provided
for practice keying or any standard
key can be connected. Completely
transistorized for long battery life.
Powered by two standard flashlight
batteries. Batteries included. Shpg.
Wt. 3 lbs.

MARINE KITS ...
For Fun and Safety Afloat

JUNE, 1959
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Model XR.1P Transistor Portable Radio kit. . .6 lbs. .. ...

Model DF-2 Two Band Transistor Radio Direction Finder kit

IUbSra . - £9: ~@mEk D g e T L
Model FD-1-6 Fuel Vapor Detector kit (6 v.)...4 Ibs
Model FD-1-12 Fuel Vapor Detector kit (12 v.)...4 [bs.. ..
Model MC-1 Marine Battery Charge kit...16 lbs
Model PC-1 Power Converter kit, . .81Ibs......................

ANTENNAS

MODEL CBU-1 “UTILITY' ANTENNA

Low cost, portable antenna for CB-1 Transceiver
for temporary installations, mobile or fixed. where
maximum coverage is not required. Rugged clip
for mounting on caves-trough of house or rain gut-
ters of cars, trucks, ete. Bracket supplied for
mounting on transceiver or any flar surface. 4515”
base-loaded, autenna with 12’ connecting cable
comes complete, ready to usc.

$9.95
MODEL CBM-1 ‘‘MOBILE'"" ANTENNA

For CB-1 Transceiver perimanent mobile instaila-
tions where greatest coverage is desired. Lasy to
install double chain-iype bumper mount spring
base—no cutting or drilling. Easily adapied to
boats, etc. % wave whip antenna approximitcly
9’ from mounting surface to tip—supplied with
clip for securing in semi-horizontal position to clear
obstructions. Kit is complete with 102" whip in 2
sections, 157 connccting cable and all necessary
hardware.

$19.95

MODEL CBF-1 *‘FIXED LOCATION"'
ANTENNA

A Y4 wave “ground plance” type antenna for CB-1
Transceiver using 4 radial clements as the “ground
plane’” and | vertical element as the radiator. Fx-
cellent coverage, essentially non-directional, mak-
ing it ideal for communications between fixed and
mobile units. Antenna measures 9 4” from bottom
of mounting bracket to top of vertical radiator.
Radial length 9'. Kit is complete with 50 con-
necting cable and casy to install mounting clamp.

$19.95

POWER SUPPLIES FOR
MOBILE USE OF CB-1:
MODEL VP-1-6 Vibrator Power Supply kit for
6 volt batterics. Shpg. Wt. 4 Ibs.

$7.95
Model VP-1-12 Vibrator Power Supply kit for
12 volt batteries. Shpg. Wt. 4 Ibs.

$7.95

MODEL DF-2
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New— Electronic

MODEL JA-1A
-
$599 @

® A Fraction of the Cost of Comparable Instruments

® Shows "Picture” of Entire Ignition System Performance
on Cathode Ray Screen

® Shows Primary or Secondary Circuit Patterns

® "Trouble-Shoot” Complicated Ignition Faults in Minutes

A revolutionary development in the automotive tune-up field. Heathkit
offers the small garage owner, service station operator or hobbyist an
ignition analyzer with qualities and features of scopes costing several
times as much (comparable to instruments costing as much as$750.00).
The savings you realize through do-it-yourself kit assembly are only
part of the story. Heath enginecring know-how and tremendous
buying power play an important role in keeping prices at rock bottomn,
Yet, this scope, as with all Heathkits, is designed to be “beginner
built”. A few hours of vour sparc time . . . and you’re in business.
The 1A-1A lets you check the complete ignition system of an auto-
mobile in operation by merely connecting two leads to observe the
tell-tale spark pattern of the cylinders. Can be used with the car under
load and in motion by adding a vibrator power supply. Shows condi-
tion of coil, condenser, points, plugs and ignition wiring. A switch
selects either primary or secondary circuit patterns; or alternately

A COMPLETE LINE OF INSTRUMENT KITS

OSCILLOSCOPES

Model OM-3 “General Purpose'’ 5" oscilloscope kit. 22 ibs.. .. .. .$39.95
Model O-12 “Extra Duty'' 5" oscilloscope kit. . . 221bs.. .. ... ... ... $65.95
Model OP-1 "Professional” 5° DC oscitloscope kit...34 Ibs.. .. .. $179.95
METERS

Model V-7A Etched Circuit VIVM kit.. TIbs. .. .. ... ... .. .. $25.,95
Model AV-3 Audio VTVM kit. . .6 Ibs.. ... LI . . .... %$29.95
Model MM-1 20,000 ohms/volt VOM kit. . . 61bs. .. . . . .....$29.95
Model AW-1 Audio Wattmeter kit.. 71bs. .. ... .. . . . ... . . .$29.50
Model M-1 Handitester kit., 31bs.. . ... . . .. .. ... $17.95
GENERATORS

Model TS-4A TV Alignment Generator kit.. .16 Ibs. . .. ... .$49.50
Model CD-1 Color Bar and Dot Generator kit. . 13 ibs.. . ....$59.95
Model SG-8 RF Signal Generator kit. . .81bs.. . . ... | ... ... .$19.50
Model TO-1 RF Test Oscillator kit. . .41lbs. ... . .. . . ..$16.95
Model LG-1 Laboratory RF Generator kit. . .16 Ibs. .. ! .$48.95
Model AG-9A Audio Generator kit.. .101bs.. ... .. .. .. .. .. ... $34.50
Model AG-10 Sine-Square Generator kit. . 121bs.. . ... .. ... .. .. .$49.95
Model AA-1 Audio Analyzer kit. . .131tbs.. .. . .. ... ... .. . . .. . $49.95
TEST INSTRUMENTS

Model TC-3 Tube Checker kit. . .121bs.. . . .. .. .. .. ... . ..$39.95
Model CC-1 Cathode Ray Tube Checker kit.. . 101Ibs.. .. .. .. ... . $24.95
Model T-4 Visual-Aural Signal Tracer kit.. . 51lbs........ . . .$19.95
Model C-3 Condenser Checker kit. . 71ibs.. .. . .. C.....%19.50
Model CM-1 Direct Reading Capacity Meter kit. . .7ibs.. ... .. . ..$29.50
Model CT-1 In-Circuit Capaci-Tester kit.. 5ibs.. ..... ... .. ... .$7.95

Plus many more qualily instruments for every need!

WWW.americanrad

Ignition Analyzer Kit—IA-1A
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provides choice of parade or superimposed secondary patterns. Tt will
also indicate coil reserve, a poor spark plug, defective wiring and will
even identify the offending plug or wire. Also detects breaker point
bounce, a defective condenser, or will allow setting of the dwell-time
of the points. The TA-1A is simple to use, with a minimum of controls,
yet is completely flexible for all types of internal combustion engines
with coil ignition and accessible breaker points. Shows complere
engine cycle or just one cylinder at a time. Test leads and compre-
hensive instruction manuals are supplied with kit. Shpg. Wt. 20 lbs.
NEW MODIFICATION KIT FOR OWNERS OF

MODEL IA-1 IGNITION ANALYZERS:

Gives you switch selection of cither primary or secondary circuit
patterns; or alternately provides choice of parade or superimposed
sccondary patterns. Kit includes test lead modification parts and
comprchensive instructions for modification and use. Shpg. Wt. 2 bs.
Heathkit MK-6. $4.95.

A COMPLETE LINE OF
HAM GEAR

FIXED STATION

Model DX-20 CW Transmitter kit. .19 Ibs. $35.95
Model DX-40 Phone and CW Transmitter

kit .. 251bS, . ... .. u 1 $64.95
Model DX-100-B Phone and CW
Transmitter kit. .. 107 lbs,. ... .$189.50
Model VHF-1 “Seneca’ VHF Ham
Transmitter kit. . 56 1bs.. ... .. . $159.95
Model TX-1 “Apache’ Ham
Transmitter kit. .. 110 1bs.. . ... .$234.95
Model RX-1 “Mohawk’ Ham Receiver kit
66 s, .. .|y ra . e C.......$274.95
MOBILE
Model MT-1 ‘Cheyenne'’ Mobile Ham
Transmitter kit. .. 191bs......... $99.95
Model MR-1 “Comanche’’ Mobile Ham
Receiver kit.. . 191ibs........... $119.95
Model MP-1 Mobile Power Supply kit
BIDS.. e ... $44.95

Model PM-2 Power Meter kit.. 2 |bs.....$12.95
Model AK-7 Mobile Speaker kit ..41bs... .$5.95

RADIO-ELECTRONICS
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NEW EDUCATIONAL ELECTRONIC ANALOG
COMPUTER KIT (EC-1)

e 9 DC operational amplifiers—3 initial condi-
tion power supplies

» 5 coefficient potentiometers—repetitive solu-
tion oscillator

o Electronically regulated power supply

Filling 2 multitude of needs in the fields of education ~
and electronics, the model EC-1 puts advanced engi-~ REATHIIN E6S
neering techniques within easy reach of the average $I 9995
individual or institution. An assortment of precision

components and patch cords are provided for setting

up many complex problems. Solutions are read directly on the panel mounted
meter or on an external read-out device such as the Heathkit OR-1 DC Oscillo-
scope. An informative manual is provided, illustrating operating procedures
and basic computer information as well as showing how to set up and solve
typigal problems. Shpg. Wt. 43 lbs.

NEW 5" DC OSCILLOSCOPE KIT (OR-1)

¢ |dentical DC coupled vertical and hori-
zontal amplifiers

¢ 5SADP2 flat-face CRT—edge-lit graticule

e Transformer operated silicon diode
power supply

HEATHKIT OR-1

Offering all the features of a high quality DC oscilloscope, $ I I 995 Free catalog
the model OR-1 is ideal as a read-out indicator in com-

puter applications as well as many types of testing and development work. Features Qver 100 easy-to-build kits are illustrated
DC to 200 ke (1 db point) bandwidth, 0.1 V (peak-to-peak) per CM sensitivity and described in the latest Heathkit cata-
(uncalibrated). Normal frequency coverage is from 5 to 50 ke in four overlapping log. If you are among the thousands
ranges. Critical voltages are regulated with gas-filled VR tubes. Coupling may be interested In saving one-halt or more on
either AC or DC as selected by the input attenuator switch. Many uses in industrial, hi-ti, test, marine, or ham radio instru-
educational and medical fields. Shpg. Wt. 21 Ibs. ments, send for your free copy today.

COMING SOON! ELECTRONIC ORGAN KIT...

. an instrument that wiil excite the entire musical world. Engineered to familiar
Heathkit perfection, and styled for the most discriminating taste . . . yet simple to
assemble and priced for the average home. Interested? Send your name and address,
we'll rush information as soon as available. No obligation.

HEATH COMPANY BENTON HARBOR 20, MICH.
JLE. N
[[ Q}Jbs/d/ary of Daystrom, inc.
e

SHIP VIA

ORDER BLANK

Name -

. ’ [ Parcel Post
NOTE: all prices and specifi- Add
cations subject to change réss— - D Express
without notice. [C] Freight
Enclosed find { ) check ( ) City & Zone______ -— [] Best Way
money order. Please ship
CoD.() QUANTITY ITEM MODEL NO. PRICE

(PLEASE PRINT)

On Express orders do not in-
clude transportation charges
—they will be collected by the
express agency at time of
delivery.

On Parcel Post Orders include
postage for weight shown. All
prices are NET F,0.B. Benton
Harbor, Michigan, and apply
to Continental U.S, and Pos- POSTAGE
sessions only. 20% Deposit ] SEND FREE HEATHKIT CATALOG
required on all C.0.D. orders. TOTAL

e R R e e P I

HEATHKITS are also available at your Dealer =% next’ae
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New

PROFESSIONAL 55

the Ultimate
STEREQ CARTR:DGE

Model SC-3D ., .
Cost $28.95

This new transparent cartricga is
the professional's versicn of the
popaiar Coilumaia CD. A aigh-com-
pliance model with excel.ent tran-
sient response, it uses a .5-m# dia-
mond stylus znd is designed for
transcription turntables. Comes
complete with 3 miniaturiz2d pug-
in equalizing natworks for low. and
high-level inputs.

RVES, FACTS AND FIGURES PROVE IT

Ask for Bulletin E-331. Check the
Professional £5's superiority in.
linearity , . . separation ,, needle
poirt impedance . .. low mass. ..
freedom from hum and distoriiar
... output level...and ruggedness.

YOUR OWN: EARS PROVE IF

Better still. Your own ears wil' con-
vince you the Professiomzl 35 @&
your test investment. Ask to see
and hear it at your distributor's
todzy!

CBS ELECTRONICS
A Division of
Columbia Broaccasting System, inc.
Danvers, Massachusetts
D:stributed in Canada by

CANADIAN GENERAL ELECTRIC CO., LTD. TORGNTO
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(Continued from page 59)
TCHAIKOQVSKY: Violin Concerto in D Major
Atfredo Compoli, violin
Atoulfo Argento conducting London

Symphony Orchestro
London Stereo Record CS-6011
Those to whom this violin concerto is an old
story will discover new footnotes in this excep-
tionally rich-sounding stereo recording. The pro-
jection of the soloist is noteworthy even by
London’s standards. This is the version to get
if you want the full flavor of one of the juiciest
violin concertos ever written.

Music for Dreoming
Poul Weston Orchestro
Copitol Stereo Record ST-1154

Mood music on records completes a full cycle
with this stereo release. Paul Weston’s original
Music for Dreaming album, his first for Capitol,
established a style in this field that has remained
popular to this day. The same arrangements are
used in this stereo album. The sound is excep-
tional-—the sweetest stereo Capitol has produced
to date in its pop releases.

Most Happy Hammond

Jockie Davis
Capitol Sterec Record ST-1046
Explore the nether regions of the swinging
Hanimond organ played by Jackie Davis in this
collection of Broadway show tunes. Guitar, vibes
and drums add life to an already exhilarating
display of pyrotechnics.
MILHAUD: La Creation du Monde
STRAVINSKY: L'Histoire du Soldat
John Corewe conducting London Symphony
Orchestro Chomber Group
Everest Stereo Record SDBR-3017
This is a biting stereo treatment of Stravin-
sky’s Soldier's Tale which explores the extreme
ranges of six instruments of the string, woodwind
and brass tamilies. A one-man Ppercussion band
enlivens the proceedings. Stereo spacing and
audio know-how bring out both the sassiness of
the Stravinsky score and the jazz idioms of the
Milhaud ballet work.

Michael Todd's Around the World in 80 Doys
in Words ond Music
Chorus and Orchestra conducted by

Franz Allers
Everest Stereo Record SDBR-1020
The numerous episodes of the film “Around the
World in 80 Days” have been recreated for the
home listener through Victor Young's familiar
music and a profusion of lyries written for this
new recording by Harold Adamson. Sound is
clean but the ultra-wide stereo spacing is aimed
at the console market that thrives on exaggera.
tion of this kind.

Destination Stereo
RCA VYictor Stereo Sampler Record LSC-2307
$2.98 spent here will span nine highlights of
the RCA stereo catalog. Compsared with the
original releases, sumples of earlier items such as
Lt. Kije and Pictures at an Exhibition, reveal the
improvements that have taken place in recent
months in cutting and pressing techniques.

Can Can in Stereo
Suzanne Auber and French Orchestra
Rondo Stereo Record ST-556
Rondo sells stereo discs in two price ranges,
a Rondo-lette series at $2.49 and a top Rondo
line at $4.98. Upon direct comparison, this $4.98
disc sounded no better than several Rondo lower-
priced items. Pressings were noisy in each case.
This potpourri of Offenbach melodies is marred
by variable level in the right channel. Both
channels began to lose presence after a half-dozen
playings. If these are representative samples of
Rondo’s stereo efforts, hoth series are overpriced.
The Sound of New York
ABC-Paramount Stereo Record ABCS-2269
1 ean hear out-of-town listeners saying New
York is a fine town to hear on records but—.
Kenyon Hopkins, a film and TV composer, wrote
and arranced this music-sound portrait of Man-
hattan. Actual sounds of traffic, the waterfront,
subways, cocktail parties, etc. are used through-
out the production to enhanece the mood of these
musical impressions of New York City. Optimum
stereo is found in the parade sequence.
HINDEMITH: Kleine Kammermusik
DANZ): Quintet, Opus 67, No. 2
New York Woodwind Quintet
Concert-Disc Stereo Record CS-205
What a refreshing change of pace this record
offers! Flute, oboe, clarinet, bassoon and French

WWW.americanradiohistorv.com

horn unloek the separate streams of melody in
contemporary music by Hindemith and in Danzi’s
quintet which dates back to the Mozartean aye.
Concert-Dise has staked out a large claim in the
relatively wide-open field of chamber music with
this and other fine stereo recordinis. The Mozart
Clarinet Quintet (CS-203) and Horn Quintet
(CS-204), the Spokr Nonette (CS-201) and the
Complete Quartets of Bartok—these denote a
real faith in the stereo medium.

=~ LIVING STEREO ,~

P2y CONCERTO No. 2
: EINER - CHICAGO SYMPHONY

-

.|
BRAHMS: Plano Concerto No. 2
Emil Gilels, piano
Fritz Reiner conducting Chiccgo Symphony

Orchestro

RCA Victor Stereo Record L5C-2219

An ntrisuing choice confronts the listener
trying to decide between the mono and stereo
versions of this work. Each has its points of
superiority. The piano of Soviet virtuoso Gilels
has a three-dimensional quality in stereo but the
mono disc, on the best equipment, conveys more
of the frequency range and dynamics on the
master tape. The orchestra, on the other hand,
is more believable in stereo with effective inter-
play amoni the instrumental choirs. Those with
medium-rated components may prefer the stereo
version but the full tonal excitement of the
pianist’s performance resides in the monophonic
dise (LM-2219).

ORFF: Carmina Burano
Leopold Stokowski conducting Houston Chorale

and Houston Symphony Orchestra

Capitol Stereo Record SPAR-B470

Carmina Burana, a collection of medieval
poems set to music by a German composer un-
known in this country 5 years ago, attained
enormous bpopularity. Leopold Stokowski first
introduced this modern tonal painting of the
Middle Ages to a New York concert audience in
1954. His subsequent association with t“e music
and Cupitol's sonorous recording assure this re-
lease a high place in the stereo catalog. Some of
the immediately apparent attractions in the
recording are the prominence of the bass instru-
ments. the power of the percussion section and
the imposing amplitude of the choral climaxes.
The solo voices are only regional in stature but
stereo helps Stokowski put on a show.

BACH: Mass in B Minor
Hoans Grischkat conducting Swabion Chorale and
Orchestra of 35th German Bach Festival
Stereovox Records {3) STPL 511.283
The appearance of a Bach B Minor Mass on
stereo records is an event of musical importance.
Vox bolsters its already considerable monophonic
prestige in the category of choral music with
a capable performance in the German tradition.
Sound is excellent according to stereo standards
of the day. Admittedly a luxury in some music
on records, stereo now restores this work to the
stature it once enjoyed only in live performance.
Westminster has announced plans for a new
recording of the Bach B Minor Mass. Other
versions undoubtedly will follow but Vox has
paved the way with distinction.

PUCCINI: La Fanciule Del West
{The Girl of the Golden West)
Franco Capuana conducting Chorus and Orchestre
of Accademia di Santi Cecilia, Rome
London Stereo Records {3) OSA-1306
In the opinion of many music lovers, London’s
opera albums clinched the argument in favor of
disc stereo. The latest release to reach me finds
London invading territory unexplored by mono-
phonic recordings. Although reasons may be
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found for the neglect suffered by this Italian
opera of mining days in our Wild West, the cast
headed by Renata Tedaldi and Mario del Monaco
receives from London‘s engineers the finest treat-
ment yet accorded them.

NOTE: Records below are 12-inch mono LP and
play back with RIAA curve unless otherwise indi-
cated.
Shakespeare's Ages of Mon
Sir John Gielgud
Columbia OL-5390

During a recent highly successful American
tour, the noted British actor Sir John Gielzud
demonstrated in a one-man performance that the
voice can be mightier than the pen. On a stage
devoid of scenery, Sir John brought to life a
multitude of Shakespeare’s characters in their
youth, manhood and old age. In recording the
greater part of this production, Columbia has
earned the gratitude of those who admire virtu-
osity in the spoken word.

The Birth of Big Band Jaxz
Duke Ellington—Fletcher Henderson
Riverside RLP-12-129

This release, part of the Riverside Jazz Archive
Series, contains some of the earliest Ellington
recordings and a 5-year span of the mid-Twentie
Henderson band. The Duke’s side is a fascinating
segment of the history of arranged jazz. Recorded
in 1926, it foreshadows the reason for the band’s
first big break that was to come a year later at
the Cotton Club in Harlem.

BEETHOVEN: Symphony No. 6 (Pastorall
Otto Klemperer conducting Philharmonia
Orchestra
Angel 35711
A serious discussion of the Beethoven and
Brahms symphonies on records inevitably centers
on the names of three interpreters—Toscanini,
Walter and Klemperer. New chapters are still
being added to the Walter and Klemperer stories
as these men continue to rerecord the classics
in today's sound. The recent Columbia version of
the Pastoral by Bruno Walter (MS-6012) has the
advantage of stereo and a realistic duplication of
concert hall acoustics. Klemperer, on the other
hand, makes excellent use of the opportunities
for fine detail afforded by EMI's familiar studio
setup of the orchestra. Some collectors of basic
repertory may reserve their choice until the
Angel stereo version comes along. They won’t
go wrong with either performance.

FRANCK: Symphony in D Minor
Sir Thomas Beecham conducting Orchestre
National de la Radiodiffusion Frangaise
Capitol-EMI G-7157
Sir Thomas held title to one of the better
recorded versions of this work in 78-rpm days.
Now, with the aid of a leading French orchestra
and up-to-date recording, he approaches the top
of the LP list with a performance whose warmth
and radiance cannot be challenged. Surface noise
in low-level passages is the sole drawback.

Jazz Festival in Hi-Fi
Warner Bros. Record W-1281

This showcase of Warner Bros. jazz artists
solves a problem frequently encountered by pur-
chasers of sampler albums. These 10 selections
were prepared especially for this release and
are not duplicated in the regular albums.

Standout tracks are those by the Trombones,
Inc., the First Jazz Piano Quartet, Matty Mat-
lock's Dixieland group, the Fred Katz Orchestra
and the Morris Nanton Trio. The natural potency
of the sound obtainable in today’s better record-
ing studios is maintained with a minimum of
electronic embellishment.

STRAVINSKY: Agon Ballet
BERG: Three Pieces for Orchestra
WEBERN: Six Pieces for Orchestra
Hans Rosbaud conducting Siidwestdeutsches
Orchester
Westminster XWN-18807
Have you noticed that modern music bezomes
more aecessible when the recording is absolutely
first-rate? The recent success at the Metropolitan
Opera of Alban Berg’s Wozzeck should spark in-
terest in his Three I’ieces for Orchestra recorded
here. The transparency of Stravinsky’s orchestral
writing has been preserved to a remarkable
degree by the German recording technicians
involved in this mature project. END
Name and address of any manufacturer of rec-
ords mentioned in this column may be obtained
by writing Records, RAn1o-ELECTRONICS, 154 West
14 St., New York 11, N.Y.
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Convenient “over-the-counter" delivery is
now available through any of the Authorized
Heathkit Dealerslisted below. Althoughyou
will find the price of Heathkits slightty higher
when buying locally, we're sure you'll agree
that this increase is justified. Your dealer
absorbs all transportation charges, carries
a complete stock of kits for immediate de-

arise.

NOW READY TO SERVE

‘CALIFORNIA

BAKERSFIELD

Kiesub Corporation

2615 "'F'* Street
BERKELEY

zacKIT Corporation

2002 University Avenue
CHICO

Dunlap Radio & TV

928 Main Street
EL CAJON

Telrad Electronics

182 East Main Street
FRESNO

Dunlap Radio & TV

2617 Tulare Street
LONG BEACH

Klerultf & Company

1501 Magnolia
LOS ANGELES

Bushneil Sound Corp.

12024 Wilshire Boulevard

Kierulff Sound Corp.

820 West Olympic Boulevard

Klerultf & Company

6303 E. Corsair
MARYSVILLE

Dunlap Radio & TV

5th & *'J" Street
MERCED

Dunlap Radio & TV

234 West 17th Street
MODESTO

Dunlap Radlo & TV

419 10th Street
NATIONAL CITY

Telrad Electronics

639 National
ONTARIOQ

Kiesub Corporation

124 N. Benson

OXNARD

Klerultt & Company

508 E. Date Street
PALO ALTO

Zack Electronics

654 High Street
SACRAMENTO

Dunifap Radio & TV

1800 22nd Street
SAN BERNARDINO

Kierulff & Company

390 Scuth Mt. Vernon
SAN DIEGO

Telrad Electronics

3453 University Avenu@
SAN FRANCISCO

Zack Electronics

1422 Market Street
SANTA BARBARA

zacKIT Corporation

513 State Street
STOCKTON

Dunlap Radio & TV

27 North Grant Street
TARZANA

Valley Sound Corp.

18841 Ventura Boulevard
VAN NUYS

Kierulff & Company

14511 Delano
VISALIA

Dunlap Radio & TV

1725 Mooney Avenue

DELAWARE

WILMINGTON

Radio Electric Service Cos

Third & Tatnall Streets

FLORIDA

COCOA

Thurow Distributors, Ine,

540 St. Johns Street
MIAMI

Thurow Distributors, Inc.

1800 Northwest 23rd Street

LOUISIANA

LAFAYETTE
Sterling Radio Products, In¢,
1005 Cameron Street

MARYLAND

SALISBURY
Radio Electric Service Co,

736 South Salisbury Boulevard

MASSACHUSETTS
BOSTON
Audlonlcs, Incorporated
1348 Boylston Street
MICHIGAN
ALLEN PARK

Volta Electronics
6716 Park Avenue

DETROIT
High Fidelity Workshop
16400 West Seven Mile Road
MINNESOTA
MINNEAPOLIS

Audio King Company
913 West Lake Street
NEW JERSEY
ATLANTIC CITY
Radio Electric Service Co,
452 North Albany Avenue
CAMDEN
Radio Electric Service Co.
513 Cooper Street
MOUNTAINSIDE
Federated Purchaser, In¢.
1021 U. S. Route #22
NEWARK
Federated Purchaser, Inc,
114 Hudson Street
NEW YORK
BELLEROSE
Cross Island Electronics, Inc,
247-40 Jerlcho Turnpike
BROOKLYN
Acme Electronics, Incorporated
59 Willoughby Street
FARMINGDALE
Gem Elec. Distributors, Inc.
34 Hempstead Turnpike
FOREST HILLS
Beam Electronics, Incorporated
101-10 Queens Boulevard
HICKSVILLE
Gem Elec. Distributors, Inc,
236 Broadway
MINEOLA
Arrow Electronics, Incorporated
525 Jericho Turnpike
MT. VERNON
Davis Radio Dlstributing Co.,In¢.
70 East Third Street
NEW YORK
Arrow Electronics, Incorporated
65 Cortiandt Street
Harvey Radio Company
103 West 43rd Street

NO. CAROLINA

CHARLOTTE

Southeastern Radlo Supply Co,

1200 W. Morehead Street
GREENSBORO

Southeastern Radio Supply Co.

404 N. Eugene Street
FAYETTEVILLE

Southeastern Radio Supply Co.

525 Gillespie Street
KINSTON

Southeastern Radio Supply Co.

408 N. Heritage Street
RALEIGH

Southeastern Radlo Supply Co,

414 Hillsboro Street

OHIO

CHILLICOTHE

Buckeye Electronics Dist., In¢.

565 North High St.
coLumBUS

Buckeye Electronics Dist., Inc.

236-246 East Long Street
DAYTON

Ham 'N Hi-Fi, Inc.

826 North Main Street

Srepco, Inc.

314 Leo Street
HAMILTON

Srepco, Inc.

145 Highland Avenue

fast service .

Dealers

livery, provides demonstration facilities,
offers you a reliable source for parts and
.. and stands ready to counsel
or advise you on any problem that might

This new service does not affect your
continued privilege to buy directly from
Heath Company if you prefer.

YOU...

OHIO

MIDDLETOWN

Srepco, Inc.

2104 Brentwood Avenue
NEWARK

Buckeye Electronics Dist., Inc,

114 Union Street
PIQUA

Srepco, Inc.

R.R. 71, Box 308
SPRINGFIELD

Standard Radio-Springfield, Inc.

1300 S. Paris Road
ZANESVILLE

Buckeye Electronics Dist., In¢,

120 South Eighth Street

OREGON

PORTLAND

Eccles Eiectric Company

237 Northeast Broadway
SALEM

Cecil Farnes Company

440 Church Street, Northeast

PENNSYLVANIA

ALLENTOWN

Federated Purchaser, [nce

1115 Hamilton Street
EASTON

Federated Purchaser, InCs

925 Northampton Street
PHILADELPHIA

Austin Electronics, Inc.

1421 Walnut Street

Radio Electric Service Co.

701 Arch Street

Radio Electric Service Co.

3412 Germantown Avenue

Radio Electric Service Co.

5930 Market Street
WILLOW GROVE

Radio Electric Service Co.

29 York Road

ORK
Radio Electric Service Co,
1114 Roosevelt Extension

RHODE ISLAND
PROVIDENCE
Audionics, Incorporated
790 North Main Street
TEXAS
BEAUMONT
Sterling Radio Products, InCs
1160 Laurel Street
BRYAN
Sterling Radio Products, Inc,
2615 Texas Avenue
DALLAS
Hilicrest Records, Inc.
6309 Hillcrest Avenue
HOUSTON
Sound Equipment, Incorporated
2506 Crawtord Street
HOUSTON
Sterling Radlo Products, Inc,
1616 McKinney Avenue
LUFKIN
Sterling Radio Products, InCs
428 Atkinson Street
VIRGINIA
ARLINGTON
Key Electronics, Inc.
126 South Wayne Street
WASHINGTON
SEATTLE
Seattle Radic Supply, Inc.
2117 Second Avenue
WISCONSIN
MADISON
Hi-Fl Corner
401 State Street
Satterfield Electronics, In¢s
1900 South Park
MILWAUKEE
Hi-Fi Center
4236 West Capitol Drive
Netzow's
2630 North Downer Avenud

Careful selection of reliable qualified dealers is a slow
process . . . so please bear with us if your area has not

been covered. Thank you.

HEATH COMPANY

Benton Harbor, Mich.

A Subslidiary |qf D

strom, inc.
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TEST INSTRUMENTS

Note two fre-
quency scales
on the front

panel.

S the number of transistor
devices increases, an instru-
ment that can make distortion
measurements at low levels is

needed. Some transistor output circuits
develop only 25 mw into 8- or 4-ohm
loads. Any test of distortion at this
level means that the output voltage is
less than 0.5.

With the instrument described in this
article, a 70-mv input is large enough
to give the calibrating 1 volt out. The
unit’s sensitivity is not improved by sac-
rificing its ability to go into a deep null,
and distortion measurements can be
made down to 0.1% without noise be-
coming a problem.

Three transistors are used in the
analyzer, and they offer distinct ad-
vantages. Power supply problems are
eliminated—batteries put an end to fil-
tering and regulation. Low-impedance

easure

HRRHONC

Distortion measurements in low-level circuits
require special instruments. This one checks
harmonic percentage

By GLENN E. JOHNSON

circuitry throughout, coupled with the
absence of hum, makes a deep null pos-
sible, uncluttered with confusing noise
and hum.

How it works

Performance and action of the
transistor circuitry compare favorably
with its vacuum-tube brother (see sche-
matic). The input voltage is fed to a
phase divider (V1) that develops twice
the voltage at the collector as in the
base. This meets the requirements for
the Wien-bridge null network. The
Wien bridge supresses the fundamental
without materially affecting the har-
monic content. The residual voltages
that represent the distortion content
are amplified and measured.

The other essential requirements are
to maintain a low distortion level and
make sure the second harmonic is not

attenuated with the fundamental. Both
are met with a generous amount of
feedback. The output of the first audio
amplifier, V2, is fed back to the ana-
lyzer’s input through a 68,000-ohm re-
sistor (R3). The negative feedback
introduced in this way reduces the dis-
tortion created by the analyzer and
sharpens the null. Use of a low signal
level in the input circuit also tends to
lower inherent distortion.

Using transistors rather than tubes
has made some circuit changes neces-
sary. Instead of variable capacitors as
the variable element of the null net-
work, the resistance is varied. This is
done because low impedances are neces-
sary. The FREQUENCY control (R10) is,
therefore, a dual 10,000-ohm wirewound
potentiometer, limited in range by
series-connected 3,900-ohm fixed resis-
tors (R11 and R12). The RANGE MULT

Jce [ca [ce [ca Jcio Jci

5 TI5 T.05 TOI5 T.005T.00I5
I ]' I I :[eoov

Ao x| §B Ay)5©B ASy)0°B

74 S2-a

RIO-b

e FREQUENCY FREOU]‘JCY VERNIER
b /
RANGE 9 A200
MUL'|; wwW ~<3.9K WW .

ALL CAPS 200V !
UNLESS NOTED

ics :%z:biw ics icu ic(;gs
'|fs T.IS '[.05 T.,0|5 'I'.oos T'so'ov

10K
ww

+Cl4
r
10725V

2NI70 2NI70 2NI70
_ PHASE DIVIDER IST AF AMPL 2ND AF AMPL
|
RI3

IMEG RI8

2.7K

ci6 92

—o—y
| FI'EUT

i

R1—pot, 250,000 ohms, with spst switch
R2—47,000 ohms

R3—68,000 ohms

R4—5680,000 ohms

R5—1,800 ohms

R§—2,700 ohms

R7—pot, 100 ohms, wirewound
R8—pot, 2,000 ohms, wirewound
R9—pot, 200 ohms, wirewound
R10—pot, dual 10,000 ohms, wirewound
RII, 12—3,900 ohms

RI3—] megohm

R14—5 600 ohms

R15—4,700 ohms
R16—270,000 ohms
R17—150 ohms

R18—2,700 ohms

All fixed resistors '/, watt

! .005
C12, 13—.0015 uf, 600 volts
Cl4, 15—I10 uf, 25 volts, electrolytic

Cl6—0.1 uf

All capacifors 200 volts unless nofed

JI, 2—phone jacks

Sl—spst on Ri

$2—2-pole é-position rotary

Yl1, 2, 3—2N170

Battery, & volts, (4 flashlight cells in series)
Chassis, 8'x 6 x 3l/2-inch aluminum box
Knobs

Miscellaneous hardware

Three inexpensive transistors give the circuit its 70-mv sensitivity.
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WANTED:

Engineers who can |top these stories
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Hughes new frequency scanning radar
has been called the most important new
development in the art since radar itself
was conceived. Mechanical antenna
movement has been largely. eliminated.
The radar beam is positioned in space
by varying the frequency of the electro-
magnetic energy applied to the antenna.

Already, this new principle has proved
its mettle. The Army’s new Frescanar ra-
darhandles a large number of targets with
great accuracy and presents all infor-
mation with three-dimensional realism.

JUNE, 1959

Obviously this is but one step in the
evolution of this new radar principle.
Hughes Fullerton needs engineers who
can exploit this breakthrough and go on
to discover new commercial and mili-
tary applications as yet undreamed of.

Hughes Fullerton is now rapidly ex-
panding. While the main emphasis is
on advanced Research and development
work, there are positions open in a va-
riety of engineering activities.

If you are the engineer interested in
truly stimulating work, with an eye for

WWW.americanradiohistorv.com

solid opportunity and personal and pro-
fessional growth, we invite your inquiry.
Please contact Mr. L. V. Wike.

the West's leader in electronics
| Zh o — s = L R B A

. HUGHES |

GROUND SYSTEMS

Personnel Selection & Placement
Hughes Aircraft Company
Fullerton 6, Crange County, California
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TEST INSTRUMENTS

The unit operotes sub-
stontiolly os stoted by
the author. Nulls are
sharp, clearly defined
and easy to locate.

As the unit is cali-
brated by making resist-
ance measurements, panel
markings may not be
exact. However, in mak-
ing distortion measure-
ments this causes no problems. The panel
markings give you a starting point and the
null will fall slightly to the right or left
of this point.

1¥ accurately calibrated—use a labora-
tory aqudio generator or audio signals of
known frequency—the analyzer can be used
to determine the frequency of an unknown
tone.

CALIBRATION CHART

Range A Range B
Frequency | Resistance || Frequency | Resistance
(cycles) {ohms) {cycles) {ohms)
3| 1K '| 75 13.9K
25 12.7K 85 12.5K
30 | 10.6K 100 | 10.6K
40 7.95K 125 8.48K
50 l 6.35K ‘ 180 | 7.08K
60 5.3K 200 1 5.3K
70 I 4.55K 225 | 4.7K
80 39K | 270 39K

switch (S2) has six positions covering
23 to 27,000 cycles. Every other switch
position decades, so the control has two
scales: 23-80 and 75-270. To have used
only three ranges would have made it
difficult to get a null on the low-resist-
ance end of R10. The six ranges make
it possible for the operator to get a fine
null, even without using the FREQUENCY
VERNIER control (R9).

Range capacitors may have to be se-
lected. Even though the BALANCE con-

c6,c8;c10,cl2, /A
UNDER TERMINA?“

STRIP

C3

©g

cS C7
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trol (R8) can be adjusted to compen-
sate for misbalance between capacitors,
extreme misbalance may exceed its
range. l1f poor tolerance capacitors
(20%) are used, frequency decading
will not be accurate, but in this type of
instrument this is not necessary.

The instrument’s input impedance,
at its maximum sensitivity of 70 mv,
is 50,000 ohms. This increases rapidly
as the LEVEL coNT (R1) is turned
down for higher input levels. For ex-
ample, at an input voltage of 0.3, the
input impedance is above 200,000 ohms.

The harmonic content amplified by
V2 is fed to V3 for further amplifica-
tion, and on to an external indicator—
audio vtvi or scope. A set level of 1
volt is used, and distortion percentage
is arrvived at by determining the per-
centage of the residual compared to the
1-volt set level—10 mv becomes 1% dis-
tortion. The 1-volt set level is set at a
frequency beyond the second harmonic
of the test frequency. For example, if
400 cycles is to be used to check har-
monic distortion, the LEVEL CONT is ad-
justed for a 1-volt output at some
frequency beyond 800 cycles.

Construction and calibration

The unit is built into an 8 x 6 x 3%-
inch aluminum box. Transistors and
associated components are mounted on
three terminal strips. The 2N170 tran-
sistors are easily available and prove
satisfactory for the job.

It is best to calibrate the FREQUENCY
control against an ohmmeter rather
than aguainst actual frequency. If you

RI7 RS
va

Ct53 Cl4

use 20% capacitors in the null network,
the actual frequency will appear a little
to the left or right of the calibrated
point, representing the amount of ca-
pacitor inaccuracy. The calibration
chart shows the frequency calibrating
points related to resistance measured
from the arm of potentiometer R10-b
to the far end of resistor R12. In other
words, 3,900 ohms plus the variable
value of the pot.

The grouping of the controls is not
critical and is governed by convenience.
The central control is the frequency-set-
ting dual pot R10. Other controls are
arranged around it. The arrangement
I used is shown in the photos. If you
find some other setup more convenient,
use it.

In operation, the unit’s null is sharp.
The wirewound controls cause no diffi-
culty since fine controls are provided
for both balance and frequency set-
tings. A greatly misbalanced ecircuit—
R8 at the extreme end of its range—
may cause it to oscillate because of
feedback through R3.

The analyzer’s final sensitivity will
depend to a large extent on the gain of
the transistors used. Of several that
were tested, many showed gains of over
70. This is a great deal more than the
expected gain of 32. The gain variation
may make it necessary to adjust the
value of feedback resistor R3. It should
be set for a minimum of variation in
the set level when the range switeh is
rotated. Too low a value will make the
analyzer susceptible to oscillation and

reduce its sensitivity. END
RI3
RI4 ;
J
Cl UNDER
BATTERY
PACK
R
BATTERY
PACK

= RI2 Vi

Tie points make a neat underchassis.
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T \ < G.C AMO

B i &
SAMPLER KiT 7 AN 7y MINIATURE
Contains 14 Y UBE PULLER
different A tube puller
cements for that prevents
every burnt fingers
application. and tube breakage.
p Ne. 5093—7-Pin Tubes., . List $1.80

No. 345 .. List $9.95 No. 8106—9-Pin Tubes. .. $1.80

G-C ELECTRONIC
oIL KIT

Complete G-C KLIPZON G-C DIAL CABLE
assortment of CRYSTAL PROD Nylon with fiberglass core
6 special oils in Completely insulated prop treated to prevent slipping
vl dispensers SR — andistelehing G.C UNIVERSAL TYPE TEST LEADS
lo. 4 - . nterchangeable tips an eads
List $3.50 No. 5633—Black...... List $3.08 Comple'e set of tips
No. 8463 List $3.00

G-C SPRA-KLEEN
Spray away radio-TV
control noises.

6 0z. can.

No. 8666...... List $1.20

G-C RADIO-TYV
SERVICE CEMENT

For all kinds of repairs.
2-0z. bottle, brush in cap.
No. 30-2........ List $0.75

G-CZ5 SILICONE
COMPOU

Transfers heal from
transistors to chassis,
prevents damage.

No. 8101,,,,,..,List $2.25

G-C MASTER
PRINTED
CIRCUIT KIT |
Everything for
printed circuit
repairs, plus
instructions.
No. 683

List $13.25

G-C TOP 12 TV ALIGN-
MENT TOOL KIT
Contains 12 basic tools

in plastic fitted

container.

No. 5040,.... List $10.95

G-C DE-0X-1D

Efficient electrical contact
cleaner in 6-0z. spray can
No. 18-6....... List §3.50

G-C FLEX-SOL

- \ SPRA-CAN
‘ EXTENSION
{-\‘ Fits all spray cans,
- puts spray where

% you want it,
& No. 9344_.. . List $1.48

G-C TINNERMAN
NYUT REMOVER
Removes large or small
Tinnermans with
Slmple twist

0. 9355, ... List $1.47 .
The newest and latest items, as well as those

you need year after year ... the best you can
find, as well as the most economically priced —
that's what you get in the big G-C ELECTRONIC

G ENEHIONG ! : PRODUCTS line. Your favorite jobber has them. 6-C ZERO MIST
STAND . i : " CIRCUIT COOLER
The easy way to i Always look for G-C...the sign of Good- Circuits cooled instantly,

make repairs on Intermittent components

Components!

all turntable isofated.
sizes and types. No. 8667........LIst $2.17
No. 5212

List $12.50

WRITE TODAY!

for your FREE G-C Catalog. Send postcard.

G-C MINIATURE

G.C >,

-0- ; \ TUBE PIN
WIRE STRIPPER X STRAIGHTENERS
No wire crushing .. 5 . X . [ ] [] Precision-constructed

with this handy steel dies in 2 sizes.

tool. 12 models for division of G-C Textron Inc. ' No. 5191 (for 7-pin
tubes) List §1.25

all wq,ire sizes..N NCC3135 (for Supi
No. 766 (A to - HA 0. or 9-pin
e ) Western Plant: Los Angeles 18, Calif fabes) o o2

Main Plant: ROCKFORD, ILLINOIS, US.A.
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TEST INSTRUMENTS
All  common resistance
values from 100 to 820,000
ohms, in one compact box
By 1. QUEEN
EDITORIAL ASSOCIATE
St Ja
° ’ ads .
b
3 ]
e
R4~ RI2] 55 )%; RI3-R24 (Above) The completed
an 2y i substitutor. Chart on
R37-R4817 A — [ R25-R36 top shows switch posi-
1 g tion for desired value.

(Left) Plenty of room
for all parts, even in
this small case.

RESISTOR substitutor is simple
to build and always useful. It

allows a desired resistance

value to be conveniently se-
lected. This resistance may be tempo-
rarily substituted for an unknown or
defective unit or it may be used in an
experimental circuit to note the effects
of different values. For lab work, it is
usual to work with a precision decade
box that allows resistance selection to
within 1 ohm or even 1/10 ohm. A sim-
pler arrangement is desirable for serv-
icing or experimental work.

Fig. 1 is a circuit that offers any pre-
ferred resistance value (% 10%) from
100-820,000 ohms. There are several
advantages to this arrangement.

There are an even dozen resistance
values in each decade, so a common 12-
pole switch can be used. There are four
decades with a separate switch for
each. Calibration is easy, for only a

them as numbers on a clock. Thus, 3
o’clock means that the switch is point-
ing right, and 6 o’clock is straight down.
The first decade switch adds a single
zero, the next two and so on. Or you
can consider the first switch as hun-
dreds, the next thousands, ete.

For example: to select 3,300 ohms,
set the thousands or second decade

—

switch to 7

RI—100 ohms
R2—120 ohms
R3—150 ohms
R4—180 ohms
R5—220 ohms
R6—270 ohms
R7—330 ohms
R8—390 ohms
R9—470 ohms
RI0—560 ohms
RI11—680 ohms
R12—820 ohms
R13—1,000 ohms
R14—1,200 ohms
RI15—1,500 ohms
R16—1,800 ohms

o’clock.

R17—2,200 ohms
R18—2,700 ohms
R19—3,300 ohms
R20—3,900 ohms
R21—4,700 ohms
R22—5,600 ohms
R23—6,800 ohms
R24—8,200 ohms
R25—10,000 ohms
R26—12,000 ohms
R27—15,000 ohms
R28—18,000 ohms
R29—22,000 ohms
R30—27,000 ohms
R31—33,000 ohms
R32—39,000 ohms

All resistors 1> watt, 10 %

R33—47,000 ohms

R34—56,000 ohms

R35—68,000 ohms

R36—82,000 ohms

R37—100,000 ohms
R38—120,000 ohms
R39—150,000 ohms
R40—180,000 ohms
R41—220,000 ohms
R42—270,000 ohms
R43—330,000 ohms
R44—390,000 ohms
R45—470,000 ohms
R46—540,000 ohms
R47—680,000 ohms
R48—820,000 ohms

single chart is needed (Table I). To
select any desired resistance, note the
first two significant digits, which corre-
spond to a given switch position. Since
there are 12 positions, we may mark

JI-8—insulated pin jacks

S1—4—single pole, 12 positions,
rotary (shorting)

Case, 4 x 2 x 2 inches

Knobs, arrow (4)

Fig. 1—Circuit of four-decade unit.
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RCA INSTITUTES offers you the
finest of home study training. The equipment
illustrated and text material vou get with each

course is yours to keep. Practical work with very (o = i e e
first lesson. Courses for the beginner and the |R me Study School sge.s
advanced student. Pay-as-you-learn. You need pay : A Service of Rﬂcgo Corporation of A?(mericn

. i 350 West Fourth Street, New York 14, N. Y.
for On]y — StUdy group e | Without obligation, send me FREE 64-page CATALOG on Home Study

Courses. No salesman will call.

Send for this | R

FREE Book Now j::jf“f ................ N,
|
[
|

Korean Vets! Enter discharge date. ... .......ciiiiiitiiniernnanns e

. . . CAMADIANS — Take advantage of these same RCA courses at no
RESIDENT SCHOOL offers Technical Institute and Voca- adifitional cost, No postoge, nalcusioms, no dslay. Ssndsoupan ios

tional School Courses in Electronics. Day and Evening {
classes. Resident School Catalog sent free on request. RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec
To save time, paste coupon on postcard.
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a.real sweet combination...

the new

FASTATCH FDX-100

Dual Control Kit

with the

® .
Cenab SK-2
Shaft-Kut Tool
FREE!

P

If you have a birthday any time
this year, CENTRALAB has a present for you
NOW ... a real money-saving offer that gives
you a $41.90 value for only $32.70.

This $9.20 saving is yours when you buy the
new CENTRALAB Fastatch FDK-100 Dual Con-
trol Kit and SK-2 Shaft-Kut Tool combination.
The handy kit contains 24 controls and 9
switches—that let you quickly snap together
any of 720 different dual control combinations.

The Shaft-Kut Tool assures you of precise con-
trol or switch shaft length . . . accurate to Y¥th
of an inch. It is available separately, at $4.95,
actually less than half the price you would
expect to pay for it.

So don’t waste any more time with special trips
to your distributor when you need a dual-
concentric. Have the control you need at your
fingertips with this wonderful kit-and-tool com-
bination. But don’t delay .. . this money-saving
offer is for a limited time only!

CONTROLS ¢ ROTARY SWITCHES
PACKAGED ELECTRONIC CIRCUITS

8-5%40

76

A DIVISION OF GLOBE-UNION,
922F E. KEEFE AVE. » MILWAUKEE 1, WIS.
In Canada: 669 Bayview Ave. ® Toronto 17, Ont.

HERE'S WHAT REGULAR
YOU GET PRICE
24 controls and 9 switches......... $32.70
all factory assembled and tested

Sturdy steel cabinet........ uooveerian | (725,
Shaft-Kut Tool....... I 4.95
Actual value $41.90

You get all this for $32.70—the cost
of the controls alone! The Shaft- Kut
Tool and steel cahinet are FREE!

INC,

CERAMIC CAPACITORS
ENGINEERED CERAMICS
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TEST INSTRUMENTS

Note that each decade has its own
output terminals. This makes it possible
to use several substitution resistances
at the same time. The only requirement
is that they be in different decades.

The substitution circuit is built into a
4 x 2 x 2-inch aluminum box. Two dec-
ades are mounted on the front, the other

Rl R2 R3 R4 o~ - 88
A i00n B i20n € 1s0n O teon £ :gg -gg
B 550785

330 - CE

310 - AD

BE

BF

FC

FO

Jé 830

Fig. 2—Simpler resistor substitutor cir-
cuit.

two on the rear. Each pair of terminals
is close to its own decade knob so there
can be no error.

Those who wish a still simpler re-
sistance box can use the circuit of Fig.
2. This is not nearly as convenient to
use but it requires only five resistors
and six pin jacks per decade. It com-
pares with 12 resistors, a multiple-pole

TABLE 1 |

Resistance
{first 2 O’'clock
digits)

~
~
N=0O VDN AN —

o
®

switch and two pin jacks per decade
for Fig. 1. To set this box, phone tips
may be plugged into appropriate jacks
to select the desired resistance as shown
in the table with Fig. 2. As before, ad-
ditional decades may be connected. In
this circuit note that three of the re-
sistor values are not actually preferred
values but are quite close. END

“l’m

taking a correspondence
course, lady, and I’m afraid I’ll
have to wait for my next week’s

lesson before 1 can finish.”

RADIO-ELECTRONICS
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TEST INSTRUMENTS

Damping Capacitors

for Bilateral Instruments

By RONALD L. IVES

TO increase damping of direct-cur-

rent instruments and protect their
meter movements against surges and
ripple, they are usually shunted with
a large capacitor. Normally, these are
electrolytics—because of size, weight
and cost—so they must be polarized,
as in Fig. 1.

This works well for unilateral in-
struments in which pointer movement
is from zero to one side. But it is not

satisfactory for zero-center or bilat-
.‘.}+
/@ T2Re

Fig. 1—Damping a dc meter with an
electrolytic capacitor.

= ol
e 3

e 22
Fig. 2—Twe electrolytics, connected

back-to-back act as a nonpolarized unit,
but for damping to cqual Fig. 1 four
times the capacitance is needed.

eral instruments because electrolytic
capacitors are definitely polarized and,
if used or connected with reversed
polarity, they funection as rather poor
rectifiers. Long or repeated use in re-
versed polarity may destroy or alter
the properties of the device.

To prevent this difficulty, two equal
capacitors are connected in series, with
back-to-back polarization, across the
bilateral instrument, as in Fig. 2. This

x
b
.

iy
-

TRLRC

T3

Laae

INSERT IN

SERIES WITH

METER
Fig. 3—Shunting the capacitors with
reversed diodes effectively doubles the
amount of damping you get from the

Fig. 2 arrangement.

works well but requires a lot of ca-
pacitance to get the needed damping
as the time constant—due solely to
resistance and capacitance—is only
1%, RC here, while in the simple connec-
tion (Fig. 1) it is RC.

To produce Fig. 2 damping equal to
Fig. 1 damping, four times as much
capacitance, with comparable increases
in cost and bulk is required. Where
considerable damping is required, the
capacitor bank is larger than the in-
strument and may cost almost as much.

The cost of this damping can be
markedly reduced and the capacitor
bank’s bulk approximately halved by
shunting each capacitor in Fig. 2 with
a reversed diode, as in Fig. 3. With
this connection, the instrument’s time
constant—capacitor assembly, neglect-
ing electromechanical damping within
the instrument—is RC. Whatever the
signal polarity, only one capacitor is
in use. The other is bypassed for dec by
the diode.

If circumstances permit, a resistor
should be inserted in one instrument
lead (dashed in Fig. 3) to increase the
damping. END

TRANSISTOR DC MICROAMMETER
By RUFUS P. TURNER

The diagram shows a single-stage
transistor dc¢ microammeter circuit in
which a 5-pa input deflects a 0-1 ma
dc meter to full scale. Formerly, this
sensitivity could be obtained only by
using two or more cascaded stages.
The high gain is supplied by the
CK754 transistor which has a short-
circuit beta rating of 300. The current
source should have high resistance.

Circuit sensitivity is improved by
using a separate zero-set Dbattery
(BATT 2) and potentiometer (R2)
instead of the usual resistance-bridge
arrangement. Because of the low cur-
rent drain, both batteries may be size-C
flashlight cells.

The circuit is temperature-sensitive,
This causes the zero to move upward
as temperature rises. However, poten-
tiometer R2 provides an adequate
range for correcting the zero over a

JUNE, 1959

wide temperature range. This occa-
sional resetting operation is no more
troubl