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SPECIAL FEATURE
Room Acoustics for Stereo

The first of an important series
on the effects of room acoustics
on hi-tfi reproduction in the home.
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Noreleo -

FULLY AUTOMATIC
4-SPEED STEREO
RECORD CHANGER

MODEL AG 1024 —AG1124

A rugged, versatile, low cost
record changer offering years
of dependable and trouble-
free stereophenic or mono-
phenic reproduction @
both manual and auto.
matic operation @ 4
speeds ¢ automatic

P i0¥ana 12 STEREO-
{if:’nﬂ: .'"- PLAYBACK
VERSION

MODEL EL3516'GS53

Provides every
feature of the world-
famed original
monaural
‘Continental’

Model EL3516-

plus stereophonic
playback and

mixing facilities

for monaural recording.

Add the matching Stereo
Companion Piece, Model
SCP-1 (to your Noreico
EL3516/G53) and you

from the
audio research center
of the world

Norelco

Music lover, recordist, high fidelity enthu-
siast...there's a professional
""Continental’’ tape recorder ideally suited to
your Specific recording requirements.

®* ¢ 6 ¢ S0

HI-FI COMPONENTS
developed and guild-crafted by
Philips of the Netherlands

professional
/rl(ia frame

canstiuction

S-way binding
Vnmu

“CONTINENTAL”
TAPE RECORDERS

Ticonal-7
alloy
magnet

Standard E.1.A.
mounting noles

A NEW LINE OF /Vo/e/co
512" LOUDSPEAKERS
FEATURING NEW
TICORNANL VT
MAGNETS (30%
more powerful
than alnico)

quality

SIMPLE PIANO KEY CONTROLS
THREE SPEEDS: 7', 3% AND 1% IL.P.S.
FULL FREQUENCY RECORDING ... BROAD-
CAST FIDELITY PLAYBACK

SPECIAL NARROW-GAP HEADS (0.0002 IN.)
FOR EXTENDED FREQUENCY RESPONSE

SELF-CONTAINED WITH DYNAMIC MICROPHONE
AND WIDE RANGE NORELCO LOUDSPEAKER

EASILY PORTABLE ... RUGGED ... STYLED BY THE
CONTINENT'S TOP DESIGNERS

CAN ALSO BE PLAYED THROUGH EXTERNAL HI-Fi SYSTEM

ORIGINAL
MONAURAL VERSION

MODEL EL3516
S§till the
greatest buy
in a monaurat
tape recorder
.. the
favorite of
the nation's
schools, and
voice and music teachers
...regarded as the

have the all impor-
tant ‘‘second
voice for com-
pletely self-
contained
stereo-

Noreteo

‘EXHIBITION’ pholnic

play-
SPEAKER back.
ENCLOSURES

Acoustically designed to achieve
moderate size without loss of
bass response or wideness of
dispersion. Characterized by
compact size . ..outstanding
performance . .. and beautifully
styled and handcrafted work-
manship. Perfectly matched for
the bass response of the new
NORELCO T-7 speakers . .. ideal
for most other quality 8" to

CONTINENTAL “‘400"

4-TRACK STEREO
RECORD/PLAYBACK

MODEL EL3536
& four-track stereophonic recording and
playback ¢ four-track monophonic recording
and playback @ self-contained including dual
hi-fi preamps, recording and playback am-
plifiers and Norelco wide-range loudspeaker
& compatable with conventional pre-
recorded tapes @ can also be used as a
conventional self-contained phono/P.A.
amplifier and speaker system.

world's most ad-
vanced, most versa-
tlle, all-in-one,
portable tape
recorder.

12" speakers. Available in 3
sizes in beautiful, hand-rubbed
Mahogany, Walnut, Blond or
Cherry finishes. “Van Gogh"
and ‘'Vermeer" models can be
used either vertically or

horizontally. The “HAGUE’: Completely integrated quality speaker system. Incorporating
two high-efficiency T-7 NORELCO loudspeakers in acoustically matched

enclosure
extremely wide-range, flat response

Designed for optimum dispersion

and that unexaggerated “European,

The world's greatest buys on the basis of listening quality, the T-7 series
incarporates voice coil magnets of Ticonal-7 steel, the most powerful of modern
magnet alloys, for maximum efficiency and damping . . . dual cones for wide
frequency response . . . constant impedance resulting in an extremely straight
response curve ... longer effective air-gaps and extra high flux density to
provide exceptional transient response and to eliminate ringing and overshoot.

/
/f’" ) NORTH AMERICAN PHILIPS CO., INC,
High Fidelity Products Division

..maximum efficiency

clean sound. FOR FURTHER DESCRIPTIVE LITERATURE WRITE T0: 230 Duffy Avenue, Hicksville, L. I., N. Y.
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dual-diameter
speakers

« . - Never before such concentrated power! The
secret is in Utah’s brand new dual-diameter
magnetic circuitry and dynamice Uni-coils.
By ingeniously combining two magnetic
material structures into one, Utah has pro-
duced the greatest power per pound in a
loud-speaker since the advent of Alnico V.
See the all new Utah speakers now — 8 full
range model D8LA and 12" full range model
D12LA —they’re as “hot” as a Jet Airliner!

e
These new Utah speakers were inspired by the
fabulous new Boeing 707 Jet Airliner, now
streaking coastto coastin just4)4 hours! Utah
speakers, foo, pack more power per pound,
teature Jet Airliner slim-line design to meet

modern demands for more compact Stereo
and High Fidelity applications. S@E&ME@@ v :

Utah Radio & Electronic Cozp.,Hunting'on, Ind.

¥ B ctory com
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X CHECK THESE EXCITING

Communications Technician + Computer Specialist

Remote Control Operator « Instrument Technician

Radar Man * Micro-Wave Technician « TV-Radio
Specialist . . . PLUS MANY OTHERS

e

TRAIN IN CHICAGO OR

“DeVry hano: [———-

4141 Belmont Avenue, Chitago 41, lllinols
ACCREDITED MEMBER OF NATIONAL HOME STUDY COUNCIL

to Prepare At Home for a Profitable Job in

Electronics

f/_ Guided Missile Control —Radar —TV— Radio, efe.

NO ADVANCED EDUCATION NEEDED!

A breath-held hush! Dramatically the cold voice completes the count-down:
Yoo 3..020001 ... And with a mighty roar, a missile rises from its
launching pad, picking up speed that quickly lifts it out of sight. Another
rocket thunders into space . . . a triumph of ELECTRONICS and ASTRONAUTICS.
You may have a future in this fascinating field—with DeVry Tech's help. You
—if you are 17-55—can train at home in your spare time. Yow, may be in that
picture some day—a trained man with a fascinating job, a good future, making
real money. You, as an electronic technician, can hack the men who launch
the missiles!

With DeVry's thorough training, you get on-the-job type of know-how. You
handle tools, you build and operate instruments. You learn by following clear-cut
directions, by viewing training movies AT HOME! Jt's thorough. It's proved.

Get into this exciting field without taking your feet off the ground. Send the
coupon NOW for details.

TORONTO LABORATORIES
: : . helps yo
Full time day and evening training staftedy rosreatd 2
programs in our well-equipped good job or your \
Chicago and Toronto Laboratories own service shop
are also available. when you complete the program.

A copy of “ELECTRONICS IN SPACE TFAVEL"
is yours for the asking. Mail the ccupon
NOW. See for yourself how YOUR future may
Electeonics in fit into this exciting field.

MORBUGMN |  No Previous Technicol Experience Needed!

DeVRY TECHNICAL INSTITUTE 2070
4141 Belmont Ave., Chicago 41, M., Dept. EW-1-G

Please give me o FREE capy of “Electronics in Space Travel’’
and tell me haw | may prepare far a start in the Electronics field.

City Zone_ _Stote ____
[ Check here if you face militory service.
Canadian residents address DeVry Tech af Canada, ud.,
626 Roselawn Ave., Toronto 12, Ont.

ELECTRONICS WORLD Mon! <
Tl 1 u . 1 A Ihwejmr 1
It A

January, 1960

. Willlam B. ZUr. Chairman of the Board (1948-1953,. at 471 S, Wata {8}
Ottawa, Canuda. as second-class matter SUBSCRIPTIDN RATES: ¢ 3 C. 1 L ]
L Counirles 55.50; all other foreign countries $6.u
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“q4 STARS” for the
ﬂllﬂ””ﬂ[ MASTER =7

wa STARS'" — recognized symbol for superb performance.
va STARS" — going all-out to help you sell more antennas.

Who doesn’t recognize these top-rated TV stars? Their
audience numbers millions. And hard-hitting commercials are
telling these millions ... over and over again ... to replace their
old, worn-out antennas with the powerful Channel Master T-W.

On network TV ...in the top farm publications...in best-
selling mass magazines ... Channel Master is using the power
of all-out National Advertzsmg to help you do a bigger, MORE
PROFITABLE, antenna installation business.

That’s why it makes good sense for you to promote and in-
stall the Channel Master T-W ...the one antenna that has
never been equalled for brilliant performance and rugged
construction.

J
10p
NETWI]RK FARM

n PUBLICATIONS

2
BEST-SELLING
- GENERAL

MAGAZINES

NEW
DISPLAY
POSTERS

.

FOUR TOP SHOWS The Saturday

Evening Post

The Progressive Farmer

L KA G Successful Farmin i STRS
NETWORKS . oonet [
210 TV STATIONS Farm Journal f][,q;mﬂ MASTER |72

GLCHANREL W AdlENIR e

Rca

Avaitable from your Channel Master distributor.

CHA””.E[ MASTEH works wonders in Sight and Sound

www.americanradiohistorv.com
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CHANNEL MASTER advertising

works "Round the Clock

CHANNEL MASTER CORP tiienvivie u v
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e tape recorder
o portable TV set

FROM YOUR CAR, Boat or Plane!

e P, A system
 hand tools

with

INVERTERS

o a

far changing yowr dlarage
battery currank 1o
| A.C. HOUSEHOLD ELECTRICITY
Anywhers . . . i your own emrd

[=]
PORTABLE TV SET
directly from your cor!

- Hita sy =X g+ Pra)
e\ ey =

OPERATES :ﬂ‘u,, ﬂ\ ‘%"—,
® RADIOS 4 Rty
@ RECORD PLAYERS i k
o MIXMASTERS, ETC, SRV

directly from your cor! ‘-\:l 3 W

N S

MAKE YOUR CAR, BOAT OR PLANE
“A ROLLING OFFICE!"’

OPERATES

e TAPE RECORDERS

o DICTATING
MACHINES

® PUBLIC ADDRESS
SYSTEMS

o ELECTRIC SHAVERS
directly from your car!

f"r;'cJu\nled out

of sight under
dosh or in
trunk
comportment

UNIVERSAL
INVERTERS

Especially designed to change 6 or 12 volt
D.C. to 110 volt A.C, 60 cycles.

for...
o EXECUTIVES ¢ POLICEMEN
o SALESMEN ¢ REPORTERS

¢ OUTDOOR MEN « FIREMEN
o PUBLIC OFFICIALS

MODELS 6U-RHG (6 volts) 125 to 150 watts. Ship-
ping weight 27 Ibs. List Price.............. $99.50
DEALER NET PRICE....... $66.34
12U-RHG (12 volts) 150 to 175 watts. Shipping
weight 27 Ibs. List price.........occiuur-s $99.50
DEALER NET PRICE....... $66.34

Write for literature on other Sizes and Models
of ATR INVERTERS, priced as low as $11.95 list.

$EE YOUR JOBEER DR WRITE FACTORY
a/NEW MODELS +/NEW DEZIGHS +/NEW LITERATURE
o “A" Ballery Eliminators o DC-AC fnverters o Aulo Ramio ¥ibrators
American Tetevision 2 Raoro Co.
Zuatity Praducts Seiuce 1937
SAINT PAUL 1, MINNESOTA, U. 5. A.
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By W. A. STOCKLIN
Editor

INDUSTRIAL ELECTRONICS

NDUSTRIAL eclectronics seem to be

“magic words” taday. No matter
where one looks—magazines, news-
papers, etc.—one will find articles,
promotion piecees. and ov'n atds con-
cerning the part played b serviee and
maintenance personnel in the field of
industrial electronics.

1t is gratifving, in a sense, to feel
that ELEcTRONICS WorLb may  have
played some part in stimulating this
interest. Why so many other publica-
tions have jumped on the bandwagon
<o late is rather hard to understand
sipnce it is not a field of interest that
has developed overnight. Actually. the
servicing and maintenance of clectronic
equipment could be readily foreseen
directly after World War 1I in the in-
creased development of computers and
data processing equipment for business
applications, along with the startling
advances in all forms of telemetering
equipment.

We at ELECTRONICS WoORLD have been
fully aware of the rapid growth in this
ficld, not only as it pertains to dollar
volume covering initial equipment sales
and salaries but in the total cost of re-
placement parts. The trend was ob-
vious and., as a result. FLECTRONICS
WorLp has published many articles
covering the industrial applications of
electronics. Just to highlight a few
that appeared this past year: “Indus-
trial Tubes & Their Uses,” “Ultrasonics
—and its Uses." “Infrared- A New
Field of Electronics and Opties,” “In-
duction Heating,” *“Dielectric 1lleat-
ing.” etc.

In the case of circuit diagrams.
troubleshooting techniques. and test
proecedures, these are unique with each
individual picee of equipment and. since
most of this information is made avail-
ahle to service technicians through
serviee manuals or direct special train-
ing programs on the part of initial
cquipment manufacturers, we have not
attempted to cover this aspect. Our
goal is to provide information on in-
dustry-wide techniques and to cover
applications and theory of operation in
such a way that every technician ob-
tains a much broader picture of the
specific industry in which he is em-

www.americanradiohistorv.com

ployed at present or in the future,

For a service or maintenance techni-
cian to be considered qualified in his
field, it is our belief that he should
know not only basic service techniques
but should be an authority in the field
in which he operates—an authority not
necessarily in the sense that he is an
engineer and could design equipment,
but a person who can talk intelligently
about the various phases of the indus-
try itself.

No one has any specific figures on
the number of men who service and
maintain industrial equipment. Our
guess is that the number is between
35,000 and 50.000. We know. for ex-
ample, that RCA alone has some 3000
technicians at Cape Canaveral for serv-
icing and maintaining equipment. Many
other manufacturers have similar
groups at the Cape,.
of 100 men cach month to this force.

IBM, as another example, lhas some
9000 field technicians on the payroll
whom they refer to as “repairmen cus-
tomer engineers.” Remington-Rund
has some 1700 maintenance men and
their present plans call for the addition

It is interesting to note that whereas
the radio and TV service technician is
an independent operator, the industrial
service technician is not. The latter is
usually employed by the original equip-
ment manufacturer; however, some
plants that have a considerable amount
of clectronic equipment find it more
advantageous to have their own service
and maintenance departments.

Another extremely important point
of interest is that the industrial tech-
nician is not concerned directly with
cost. His chief function is maintenance
of equipment in use and to develop
better customer-manufacturer rela-
tions. Since most companies refer to
these men as field engineers or Ccus-
tomer engineers, they initially carry
the prestige that goes with such a title.
They must, however, earn this prestige.
and only by continued professional
service can they command the respect
due them. It is our goal to continue
keeping them abreast of developments
in their field so that they can be frue
professionals. =30—

ELECTRONICS WORLD
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ELECTRONIC SUPPLY CATALOG

it’s value-packed...

.,."' RAB‘ send for it!
‘ o ANG IN ] i

% piecTRONICS

your complete money-saving
guide to everything in electronics
WORLD’S LARGEST STOCKS

e
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CATALOOLOD

1960

\nOER: PAGE 437

k ¢ Latest Stereo Hi-Fi Systems—

Everything in Hi-Fi Components
‘ P ® Money-Saving, Build-Your-Own
i X KNIGHT-KITS for Every Need

N T
our B3t vEAR 'M@i ® Values in Recorders and Supplies

apee® ¢ Latest Public Address Systems,

PR Paging and Intercom Equipment

~ i i, 6 ® Amateur Receivers, Transmitters
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f s 4 (D." e TV Tubes, Antennas, Accessories
(‘? e * Huge Listings of Parts, Tubes,
‘/ Transistors, Tools, Books
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B,
_ ~ NEW LOW EASY PAY TERMS
featurmg Only 35 down (or less) on orders f

up to *200. Up to 24 months to pay. | ”_',

these ALLIED exclusives: :
Fast handling—no red tape.

MONEY-SAVING KNIGHT-KITS ® __the very best in build-your-
own electronic equipment designed to save you up to 507,
“Convenience Fngineered’’ for easiest assembly; the only kits
covered by Money-Back Guarantee. Complete selection of
Stereo hi-fi kits, Hobbyist kits, Test Instrument and Ama-
teur kits. KNIGHT-KITS are an exclusive ALLIED product.

KNIGHT #STEREQ HI-FI— truly “honored for value’>—the best
You can buy, yet far lower in cost. Select super-value

KNIGHT components or complete systems and save
most. Also see the world's largest selection of

Get every buying advantage at ALLIED:
lowest money-saving prices, fastest skipment,
expert personal help, guaranteed satisfaction..,

send for the leading
electronic supply guide

s {2IM0OUs name hi-fi components and money- . i

b Saving ALLIED-recommended com- ‘ﬁ' ALLIED RADIO CORP., Dept. 1-A :

- plete systems. i "%® 100 N. Western Ave., Chicago 80, III. .
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o [1Send FREE 1960 ALLIED Catalog, g
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World’s Largest Electronic Supply House % ™
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G0 0000000000000 00000000000000000000008
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HOW TO BUILD A STEREO CONSOLE
THAT REPRODUCES MUSIC

AS FAITHFULLY AS SEPARATELY
MOUNTED COMPONENTS

For many years, serious music lovers have
searched for a way to enclose high quality high-
fidelity equipment in a cabinet that would match
their finest furniture.

Until now, there was no practical solution. You
had to compromise. You had to sacrifice the best
possible musie reproduction if you wanted a good
locking cabinet. If you insisted on high quality re-
production, you chose components, some of which
may not have been quite so appealing to the eye.

If vou dislike compromise, Stromberg-Carlson’s
new kind of console will interest you. We call them
Integrity Series Component Ensembles—and to an
uncompromising music lover each word in that
name will be significant.

At the start, we faced the same problem that
every console manufacturer has tried to overcome:
when full-range speakers were rigidly mounted in
the same console as high quality components, there
was a serious loss of sound quality.

This loss—most often recognized as muddy or
boomy noise—is caused by *“feedback.” It occurs
because sensitive components can detect the speak-
er vibrations which are fed back through the body
of the cabinet. These vibrations are amplified with
the music and reproduced as noise.

If you own a console now, but do not hear these
noises, it is not because your ears are insensitive.

You do not hear them because we and every
other console manufacturer had to eliminate them
by compromising the musical reproduction of your
console. You do not hear them because the sound
you hear is not complete.

HOW TO BUILD A CONSOLE THAT
ELIMINATES FEEDBACK NOISES

As we analyzed the problem, we realized there were
seven projects that we had to accomplish before

we could bring you this new kind of console.

PROJECT #1 The first consideration was given
to our components. They had to have high quality
reproduction. The standards we set for them can be
most simply described by the phrase “Integrity in
Music Reproduction.” If you are familiar with
Stromberg-Carlson stereo tuners, amplifiers, turn-
tables and speakers, we believe you will agree they
earn this description,

PROJECT #2 Speaker systems were the next
important project. For our new kind of stereo con-
sole we needed two speaker systems of unquestion-
able quality. We were fortunate here, because we
had already devel-
oped a system that
met the quality re-
quirements,the well-
regarded Acoustical
Labyrinth® Speaker
System. Its quarter
wavelength duct enclosure, properly coupled to a
low-frequency radiator, achieved a system reso-
nance lower than the unbaffled free air cone reso-
nance of the radiator itself. This is the kind of
quality we knew you wanted.

PROJECT #3 To reduce the size of high quality
speaker systems so that they would fit into a stereo
console of reasonable dimensions. We were cer-
tain that component-quality sound in a console
could only be achieved with speaker systems that
did not depend on
the console cabinet
for their enclosure.
This meant that we
had to reduce the
size of the Acousti-
cal Labvrinth enclo-

ELECTRONICS WORLD
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sure 50 that we could fit two separate speaker en-
closures within a cabinet that had reasonable di-
mensions. It was not easy, but we did it. After
many, many trials and tests we achieved the correct
size without sacrificing one iota of the extremely
linear and extended response of the system.

NOW THE MOST DIFFICULT
PROBLEM HAD TO BE FACED

PROJECT #4 To effectively eliminate feedback
by eflectively eliminating the mechanical coupling
that allows it to oceur. Instead of treating the
symptoms, we treated the cause. We developed a
method of effectively isolating the speaker sys-
tems from the sensitive components. (As a result,
Stromberg-Carlson Integrity Series Ensembles are
the first successful uncompromised ensembles.)
The key development is what we call Iso-CoUSTIC
SPEAKER SYSTEM MOUNTING. This mounting, in
which the resistance and compliance to vertical
and horizontal pressures have
been carefully engineered, has
solved the problem. It allows
Stromberg-Carlson to create a
cabinet-within-cabinet suspen-
sion system which prevents
transmission of speaker vibra-
tions to the sensitive components. If vou component
owners could put your equipment into a cabinet
whose speaker systems have our Is0-CoUSTIC
Mounting, the quality of the sound vou'd hear
would be as good as your component system is now.
In fact, the components we use are the same ones
you would choose for vour separately mounted
component system. They are interchangeable,

INTEGRITY SERIES WILL
NEVER BECOME OBSOLETE

PROJECT #5 To assure the purchaser of an
Integrity Ensemble that his choice would never he
ohsolete, we designed the units in accordance with
a modular concept. All of the components are coni-
pletely inter changeable You can replace any coms-
ponent in the ensemble to
keep pace with new develop-
ments—without ever re-
placing your fine cabinetry,

CABINETRY HAD TO BE
EXCEPTIONAL, TOO

PROJECT #6 ‘To design cabinets with the per-
manent heauly of fine furniture. Federico re-
sponded to the challenge by creating cabinetry in
Traditional, Contemporary, Early American, Ital-
ian Provincial, French Provincial and Oriental

January, 1960

styling. You choose from 16 basic models in these
styles, in a choice of finishes. These cabinets, like
a fine painting, best describe themselves. They
must be seen.

PROJECT #7 To give you maximum flexibility
in your enjoyment of an Integrity Series Ensemble,
Every ensemble provides for your listening tastes
and room acoustics by including the Stereo Choice
Switch for precise regulation of stereo separation,
with or without separate matching speaker sys-
tems. All ensembles provide space for adding a
tape deck.

You may select your own Stromberg-Carlson
stereo components or choose a recommended com-
ponent complement—in any case Stromberg-
Carlson components are always interchangeable.

If you now own a console or components, we in-
vite you to exercise your critical judgment by lis-
tening to an Integrity Series Ensemble. (You will
find that the better component shops—as well as
the better department and music stores—have
chosen to feature this new kind of stereo console.)
Listen carefully. Look closely. Ask questions. Then
accept not our judgment, but your own.

£ 58 : S .

INTEGRITY SERIES COMPONENT ENSEMBLES

—three hundred and fifty dollars to about six thou-
sand dollars. You may choose from 16 models in
Traditional, Contemporary and Period stylings,
each tastefully designed by Federico. You may se-
Jeet your own Siromberg-Carlson components or
choose a recommended Stromberg-Carlson com-
ponent complement—in any case Stromberg.Carl-
son components are always interchangeable.

For a complete color catalog of Integrity Series
Component Ensembles and components write
STROMBERG-CARLSON, Special Products Division,
177 N. Goodman St., Rochester 3, New York.

“There is nothing finer than a Stromberg-Carlson”

STROMBERG-CARLSON
aoivision or GENERAL DYNAMICS
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For integrity in music. ..

A NEW
STROMBERG-CARLSON
SINGLE-SPEED
TURNTABLE

...1n component systems
...in Integrity Series Ensembles

PR-499 “PERFECTEMPOQ” ALL SPEEDS The "Perfectempo”
incorporates every valid, time-proven design principle: belt
drive; continuously variable cone drive (14 to 80 rpm);
stroboscopic speed indicator; dynamically balanced,
weighted table; precision motor; plus Stromberg-Carlson’s
original double-acting motor and table suspension system
that effectively eliminates unwanted noise. Performance
proves it: Wow 0.14%, rms; Flutter 0.09% rms; Rumble
—55 db re 20 cmjsec at 1 kc. PR-499, morocco red with
alumMINUM M & ..o $99.95¢

RA-488 TOME ARM The Stromberg-Carlson Tone Arm uses
the most valid engineering concepts of tone arm design.
Single pivot point suspension, true viscous damping and
high moment of inertia result in axtramely low resonance

and consequently yield flat response below the limits of
audibility. A calibrated countarweight is adjustable to pro-
yide any needla point force. For stereo operation, complate
with mounting base, viscous fluid, rest, and cartridge clip.

Fits all standard turntables. RA-498 . .. . %24.95*

*Prices audiophile net, turntables less bases.

12

PR-500 SINGLE SPEED Here is a revolutionary con-
cept in turntable design: a dual-drive system con-
sisting of two hysteresis-synchronous motors operat-
ing one belt drive.

The motors are spaced exactly 180° apart. Any
variation of speed is automatically corrected by the
interaction of the motors and the impregnated belt.
Rumble and noise are virtually eliminated by the belt
drive and a unigue suspension system in which the
tone arm and table, as a unit, are isolated from the
mounting board.

Single, 3314 speed. Includes tone arm. PR-500,
black and brushed chrome ,........... $69.95+

RA-498

“THERE 1S NOTHING FINER THAN A STROMBERG-CARLSON"

ELECTRONICS WORLD
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For integrity in musie...

THREE NEW
STROMBERG-CARLSON
TUNERS

o Ut component systems
wn Integrity Series Ensembles

SR-445 AM-FM STEREO TUNER The SR-445 is
actually two scparate and complete units which
have been placed torether for convenience of 2
mounting and usc. Thiey have individual circuitry in
which no duplicate use of tubes or circuits is in-
volved. Operate as an AM tuner, an FM tuner or
together as a3 ALI-FM stereo tuner. The SR-445
combines the separate AM and FM tuners described
below. The specifications are exactly the same as
listed for these two units. SR-445 . $129.95+¢

All three tuners are available in gold and white or
black and brushed chrome. Top cover in white, black,

tan or red available at extra cost. . \)

SR-445

FM-443 FM TUNER Exceptionally sensitive, low noise
reception due to the wide peak-to-peak separation (475 kc)
and long, linear slope (350 kc) of the balanced ratin de-
tector, and the grounded grid cascode front end. Sensitivity
is 2 uv for 20 db quieting, 4 uv for 30 db quieting (300
ohm). Local-Distant Switch results in 2 uv for 40 db cuiet-
ing on local stations. Dial station selector and “hair-trigger”
tuning eye. Temperature controlled circuits eliminate drift.
Includes switched AFC circuit. Tuning Range: 88-108 mec.
Bandwidth: 200 kc. Frequency Response: 20-20,000 cps.
FM-443 Self-powered with auxiliary power for AM-441 tuner. Provi-
sion for multiplex adapter. FM-443 . ... ... .. .. $75.95%

AM-442 AM TUNER For exceptional AM reception, this
tuner has a frequency response of 20-7,000 cps, down 7 db
at 7.000 cps. It features a tuned RF stage and 3-g
variable tuning condenser. Its tuning range is 540 to 1,
ke; Bandwidth is 9 ke, Local-Distant Switch adds 20 db

quieting on local stations. Adjustable ferrite loop and ax

ternal antenna. AM-442. 350,05

T 3 AM-441 AM TUNER Same as above, but without its own

[ 3 i 4, power supply BRI, . - -

*Prices audiophile net, zone 1, less cover

STROMBERG-CARLSON
A~ oivision or GENERAL DYNAMICS
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For integrity in music...

STROMBERG-CARLSON
STEREO CONTROL
AMPLIFIERS

... for component systems
... for Integrity Scries Knsembles

ASR-433

ASR-444 STEREOQ *‘60" CONTROL AMPLIFIER offers all
desirable controls, plus high power. Each channel provides
30 watts of balanced power. It features separate bass,
treble and volume controls for each channel, a master gain
and loudness control, and the 'Stereo Tone Balance" sig-
nal. Specifications: frequency response 20-20,000 cps; har-
monic distortion less than 0.79% at full output, IM distor-
tion less than 1% at program level. Same inputs as
ASR-433. In gold and white or black and brushed chrome.
X T e $169,95%

ASR-333 STEREQ CONTROL AMPLIFIER, and a fine ce-
ramic cartridge, give you gualily performance at a low
price. This amplifier—with 12 watts per channel—was
deslgned for optimum reproduction with ceramic cart-

ridges. It features tone and volume controls for each chan-
nel, plus a loudness control. Frequency response, noise
level, distartion, same as ASR-433. Inputs: ceramic phono,
tuner, tapejauxiliary. In black and brushed chrome.

; $599.95*

ASR-433 STEREQ ‘24" CONTROL AMPLIFIER A dual
channel amplifier with excellent performance and
control features. Each channel provides 12 watts of
exceptionally clean, balanced power. The exclusive
**Stereo Tone Balance' signal permits you to adjust
the two channels by a single tone.

The deliberately conservative specifications in-
clude: frequency response 20-20,000 cps; harmonic
distortion less than 1%, at full output; IM distortion
less than 1% at program level; hum and noise 63
db down. Inputs: magnetic and ceramic phono; tuner;
tapehead:; auxiliaryftape. Available in gold and white
or black and brushed chrome. ASR-433 .. $129.95%

) - i é«: - ||
ASR-444- ]

*Prices Audiophile net, Zone 1, less top covers, which are available in white, black, tan of red.

“THERE 1S NOTHING FINER THAN A STROMBERG-CARLSON"
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Forintegrity in music. ..

STROMBERG-CARLSON
SPEAKERS
AND SYSTEMS

...for component systems
...for Integrity Series Ensembles

Stromberg-Carlson manufactures a full line of
speakers and the famous Acoustical Labyrinth®
Speaker System. This system enclosure achieves
a system resonance that is lower than the un-
baffled free air cone resonance of the low fre-
quency radiator. It utilizes mass loading and fric-
tional damping as acoustical devices to extend
the low frequency range of the system with ex-
treme flatness of response. Five new complete
speaker systems with a variety of decorator hous-
ings are now available. We suggest that you coms-
pare the quality of their performance with similar
equipment. You be the judge.

DECORATOR HOUSING SPEAKER SYSTEM
RH-469 RS-405

SPEAKERS Stromberg-Carlson loudspeakers include tweet-
ers, woofers, coaxials and mid-range transducers. They
are available in all popular sizes and price ranges.

The unusual Stromberg-Carlson “Slimline’* feature al-
lows maximum versatility in installation, and is made pose
sible by another feature: the new “'Barite’’ ceramic magnet,
which is used to insure excellent transient response over
the full effective frequency range.

ENCLOSURE KITS Acoustical Labyrinth enclosures are
now available as unassembled kits. All pieces are precision-
cut to size, ready to assemble, Nalls, glue, complete in-
structions—everything you need is included, Enclosures

are avallable for 8", 12* and 15" systems. The same
decorator housings available for factory assembled sys-
terns may be used. Write for full details on speakers and
housings available.

RH-465 RH-4E7

For full details on Stromberg-Carfson components, write Stromberg-Coarlson, a Division of General Dynamics, 1477 N, Goodman St., Rochester 3, N, Y.

STROMBERG-CARLSON
~ oivision or GENERAL DYNAMICS
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Handle any
Radio-TV
Service Job

EASIER-BETTER-FASTER!

for the complele
2-volume course

3 MONTHS TO PAY
-

COMPLETE SERVICE TRAINING

. .. written so you can understand it!

No complicated theory or mathematics! l
These famous Ghirurdi books get right down
to hrass tacks in showing vou how to handle
all types of AM, FM.and TV service work by
approved professional methods. Almost 1500
pages and over 800 clear illustrations show
how to handle every phase of troubleshnot-
ing and servicing. lcach book is co-authored
by A. A. Ghirardi whose manuals have helped
train more servicemen than any other books
or courses of their kind!

1—Radic and Television Receiver

TROUBLESHOOTING & REPAIR

A complete guide to profitable professional
methods. For the beginner, it is a compre-
hensive training course. For the experienced |
serviceman, it is a quick way to “brush up”
on specific jobs, to develop improved tech-
nigues or to find fast answers to puzzling |
service problems. Includes invaluable “step-
by-step’’ service charts. 320 pages, 117 illus-
trations, price $7.50 separately.

2—Radio and Television Receiver

CIRCUITRY AND OPERATION

Thls 669-page volume 15 the ldeal Bulde for servicemcn
who realize that it pays to know what really makes mudern
fadio-TYV recelvers “tick*™ and why, Gives a compbete
understanding of hasic circuits and cifenit variatjons:
how to recognize them &t a glance: how to eliiinate
guesswork and uselvss testing in servieing them. 417
illus. 1'rlce separately $6.75.

Special low price . .. yousave $1.25

If broken into lessons and sent t0 You ss a ‘‘course.’
Sou'd regard these two Rreat books as a bargain a1 $75
or mote!

Under this new offer, You ssve $1.25- you et both big
manugls for only $13—and have the privilege of paying
in casy installments while ¥ou use them! XNu lessons to
walt for. You learn fast-—and right!

r==STUDY 10 DAYS FREE!=m = -;

U pept. RN-10, RINEHART & €O., Inc.
1 232 Madison Ave., New York 16, N. Y. |

Send books below for 10-day FREE EXAMINATION.
In 10 days 1 will either remit price indicated (plus
postager or rteturn books Ppostpaid and owe you
I nothins,
O Radio & TV Recelver TROUBLESHOOTING & REPAIR
] ~ (Price $7.50 separatel»
) Radio & TV CIRCUITRY & OPERATION (Price $6.75)
Check here for MONEY-SAVING COMBiINATION
0 R ... Save 25. Send both of ahove big
l\:nokl at speclat r

5 e two.
(Hegular price $14.25 . . . you save $1.25.) Payable I
at rate of $4 plus postage after 10 days if you decide

10 keep the books and $3 a month for 3 months until
the total of $13.00 has been paid. SAVEl Send

J with order an pay postage. 10-day retumn ]
privilege with money refunded.

l NG8M@ ..o..viinasesecnsnsrssseasnsnararccnss l

. BT L LR R .
City. Zone. State I

Qutside _U.S.A.—-’Q.OO lor TROUBLESHOOTING HE~'

PAIR: $7.23 for CIRCUITRY and OPERATION: §14.00

Ilar both. Cash oniy, but momey refunded {f you ree
turn books in 103 ¥

"--------------“
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HISTORIC P.A. EQUIPMENT
To the Editors:

I am the honorary librarian of the
Association of Public Address Engi-
neers, and am attempting to locate
sufficient written matter. photos. etc,
of early p.a. work to enable us to have
a little historic exhibit at our 1960
Exhibition.

1t occurred to me that there may be
other old-time p.a. operators among
vour readers who might care to assist
us. We particularly require photos of
gear, operating instructions. and c¢ir-
cuits.

My father is one of the p.a. pioneers
in this country, handling his first job
in 1919, with home-made gear!

Havypon G. WARREN
Warren Public Address
Equipment

88 Wellington St.
Luton. England

Perhaps some of our readers can help
Mr. Warren in setting up his exhibit.—
Editors.

* *
“SPUTNIK 1lI”
To the Editors:

In your article “Electronics in Outer
Space” (August, 1959 issue), there was
a table of recent satellites and space
probes. 1 note that under “Sputnik
IT1,” the radio lifetime is listed as one
month.

I can assure you that I picked up
“Sputnik IIT's” radio while T was read-
ing your August issue after it made its
6500th revolution around the earth. As
far as I can determine, the radio was
working almost as well for tracking
purposes as it did a year ago.

Note also that the Russians are using
chemical batteries plus solar cells to
keep radio transmitters going over
long intervals.

CHarLES H. SMILEY
Brown University
Providence, Rhode Island

When Reader Smiley’s letter was
forwarded to Author Jordun McQuay,
he replied as follows.—Editors.

Dear Mr. Smiley:

The tabular data contained in the
chart on page 37 of the August issue of
ELECTRONICS WORLD was listed primari-
ly in terms of the purpose intended for
each satellite or space probe. For pur-
poses of transmitting space data, there
was a length of about one month. Na-
turally, solar-powered transmissions,
which have since continued, are useful
for tracking purposes and, in that spe-
cial sense, the solar-powered transmit-
ter has continued to operate {(as has
our own "“Vanguard”).

www.americanradiohistorv.com

from our Readers

In a subsequent installment of this
article (October, 1959 issue), power
sources-—including solar-powered de-
vices— were further discussed. Of
course, there can be no denying that
Russia has also used solar ¢ells in tan-
dem with chemical or other batteries.
While not overemphasized in the chart.
there was certainly no effort made to
conceal this fact.

JorDAN MCQUAY
Falls Church, Virginia
* * *
HI-FI TRIODE AMPLIFIER
To the Editors:

I wish to congratulate you on the
hi-fi triode amplifier described in your
July issue. I have wired four of these
amplifiers for myself and friends. and
thev have outperformed any that we
have had, including more expensive
types.

J. N. MANN
Elizabeth, New Jersey

We are always pleased to hear of our
readers’ success with some of the proj-
ects that we run.—Editors.

# *

METER MOVEMENT PROTECTION
To the Editors:

Mr. Pruitt's article “Protection for
Your Meter Movement' in your August
issue struck us close to home. We have
a large number of Twriplett 630's and
Simpson 215's in use, and meter burn-
out, or pointer bending, is our greatest
headache. We have tried Sarkes Tar-
zian diodes M150, M500, and 1442, as
well as International Rectifier type SE4
for meter protection. They performed
satisfactorily on all ranges except on
a.c. volts, where a substantial error in
reading resulted.

We are going to keep trying to find
a diode or some other means of pro-
tection that will not induce this error
in measuring a.c.

Jorin H. WENbT, ET1

1. 8. Naval Schools Command
1. S. Naval Station

Meter Repair, Teletype
Maintenance School C1
Norfolk 11, Virginia

Perhaps some of our recders can help
solve the problem. If so, we suggest
they contact Mr. Wendt directly,—Edi-
tors.

= * *

THREE-BAND MOBILE CONVERTER
To the Editors:

1 have received some correspondence
finding fault with the resistance of R
in my article dealing with the three-
band mobile converter (March, 1959
issue).

1 had originally designes the con-

ELECTRONICS WORLD
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Do you WISH you
were EMPLOYED
in ELECTRONICS?

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

An I".C.C. commercial (not amatcur) license is your ticket
10 higher pay and more interesting employment. This license
is Federal Government cvidence of your qualifications in
electronies. Employers are cager 10 hire licensed technicians.

WHICH LICENSE FOR WHICH JOB?

The THIRD CLASS rudiotelephone license is of valuc
primanly n that 11 quahfies you to take the second class
examination. The scope of authority covered by a third class
license is extremely limited.

The SECOND CLASS radiotelephone license qualities
you 10 install. maintain and operate most all radiotelephone
equipnient except commercial broadcast station cquipment.

The FIRST CLASS radio telephone license qualifies you
1o install. maintain and operate every type of radiotelephone
cquipment (except amaleur) including all radio and tele-
vision stations in the United States, its territories and pos-
sessions. This is the highest class of radiotelephone license
availabie,

GRANTHAM TRAINING PREPARES YOU
The Grantham course covers the required subject

rilv o lead divectly to atirst class FCC license. it does

matter completely. Even though it 18 planned prima- ’ d"

this by TEACHING vou clectronics. Some of the
subjects covered wn detl are: Basic Electricity for
Beginners, Basic Mathematics. Ohm's and Krrehhotl's
Laws. Alernating Current. Frequeney 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. Meosuring Instruments, FCC Rules
and Regulations, and extensive theory and mathe-
matical calculations associated with all the above
subjects explained simply and in detail.

OUR GUARANTEE

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

1505 N. Western Ave,
Hollywood 217, Calif.
(Phone; HO 7.7727)

Hollywood Division

408 Marion Street
Seattle 4, wWash,
Phone: MA 2.7227)

Seattle Division

3123 Giltham Road
Kansas City 9, Mo.
(Phone: JE 1.6320)

Kansas City Division

821-19th Street, N. W,
Washington 6, D. C.
{Phone: ST 3.3614)

Washington Division

January, 1960
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Get

Your First Class Commercial

F.C.C. LICENSE

QUICKLY !

CORRESPONDENCE OR RESIDENCE CLASSES

Grantham School of Electronics specializes in F C.C. license
preparation. Correspondence training is conducted from Hollv-
wood, Scattle. Kansas Citv oaned Washington: also. resident DAY
and EVENING classes are held in all four cities. Either wav, by
correspondence or in resident classes, we train vou quickly and well,

. This booklet

\
N o N
N 2 CaReggg §

This free booklet gives = &'w
details of our training
and explains what an
F.C.C. license can do

for your future.

NS N

y IR SN -\.\\\\\\\\\
HERE'S PROOF. ..

that Grantham students prepare for F.C.C. examinations in a

minmimum 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

Richard M. Wilhoit, 2104 Santa Paula, Las Vegas, Nev. . .. ... 15t 12
Larry R. Perrine, 7 Normandy Place, Champaign, Il . ... ... .. 1st 15
Emerson F. Lawson, 111 Excelsior Ave., Union, $. €. ... ... ... .. 1st 12
Harold W. Johnson, 5070 Hermosa Ave., Los Angeles, Calif..... .. 1st 15
Arthur W. Hardy, 66 Dresser Ave., Great Barrington, Mass. ... . . 15t 12
Raiph Frederick Beisner, 2126 Grand, Joplin, Mo. ............. 15t 12
N. B. Mills, I, 110 So. Race St., Statesville, N.C...... ........ 1st 12
Dean A. Darling, 403 §. Chase Ave., Columbus 4, Ohio. . .. . st 12
Paul D. Bernard, 408 First Ave., N.E., watertown, S. D. ... .. . .. 1st 18
Gerald L. Chopp, 518 Audubon Road, Kohler, Wisc. ... .......... st 12

{ (Mail in envelope or paste on postal card) 1
t |
: To: GRANTHAM SCHOOL OF ELECTRONICS :
| 1505 N. western 408 Marion 3123 Glliham Rd. 821-19th, NW |
| Hollywood Seattle Kansas City ° Washington .
| Gentlemen: )
I Please send me your free booklet telling how | can get my com- |
I mercial F.C.C. license quickly. | understand there is no cbligation |
: and no salesman will call. I
1

J !
| Name__ L Age ]
: Address. _ — — :
I City. _ State_ :

| am interested in: [] Home Study, [1 Resident Classes 06-A

17
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A QUARTER-CENTURY OF PRECISION KNOW-HOW IS YOURS IN

QUALITY ELECTRONIC]

EQUIPMENT

IN KIT FORM

electronic hobbyists
and amateur radio

hi-fi custom building
and service

science education and
technical schools

industrial testing and
quality control

PACO is the only line of
test instrument kits engi-
neered and produced
under the auspices of a
leading test equipment
and meter manufacturer.

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

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

COMPARE PACO’s su-
perbly detailed, step-by-
step instruction manuals
and giant size wiring dia-
grams, against any you
have ever seen.

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

B Available and on display ot

leading electronic parts distributors.

B write for lotest, complete catalog.

(Pfalclo)

Electronics Co, Inc.,

70-31 84th St., Glendale 27, L. I.N. Y.

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

PRECISIONAPPARATUS CO., INC.
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MODEL B-10

Battery Eliminator Kit

* less than 0.3% ripple output
e no external fiiters requsred

Kit Net Price:
Factory Wired:

MODEL S-55
wideband 5~ Oscilloscope
* response DC to 5 Mc

« push-pull ¥ and H amollhers
Kit Net Price: ozt
Factory Wired:

|

MODEL C-20
Res-Cap-Ratio Bridge Kit
* 10 mmfd to 2000 mfd
« 1/ ohm to 200 megs

Kit Net Price: .
Factory Wired:

MODEL T-60

Tube Checker Kit

« full free-point lever
selector system

+ built-in rol chart

Kit Net Price:

Factory Wired: ...

MODEL G-30
RF Signal Generator Kit

* 160 Kc to 240 Mc in 8 bands
« 120 Mc fundamental output
Kit Net Price: ...
Factory Wired: ...

L —

MODEL T-65
Transistor and Crystal Diode
Tester Kit

= tests 1tbo, gain, feakage, etc.
« testsbothp-n-pand n-p-n types
Kit Net Price: )
Factory Wired:

MODEL M40
Hign Sensitivity V-0-M Kit
* 20,000 ohms/volt DC
+ 10,000 ohms/voit AC
Kit Net Price:
Factory Wired: ...

MODEL V-70
Vacuum Tube Voltmeter Kit
« wide-range
+ peak-to-peak
Kit Net Price:
Factory Wired:

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

o]

MODEL Z-80
RF-AF Signal Tracer Kit

= high gain RF and AF amplifier
* visual and audible indicator
Kit Net Price: . 29.
Factory Wired: ...

34250

MODEL SA-4
40-Watt Stereo Preamp amplitier
* silicon diode,

tow impedance power supply
= 14 controls for

optimum flexibility
Kit Net Price:
Factory Wired:

$ 79.95
$129.95

COMING SOON!

MODEL ST-45
AM/FM Stereo Tuner Kit
Matching companion

for the SA-40

pPlAafclo
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verter using a 6BA6 tube as the r.f.
amplifier, This tube has a 300-ma.
filament, and the 42-ohm resistor is
correct for 12-volt operation. After the
converter was completed, I tried using
various other tubes in the r.f. section
in an attempt to maximize the per-
formance. These other tubes included
the 6CB6, 6AU6, 6BC5, and the 6BII6.
These tests were made with 6 volts as
the filament supply. All of the tubes
mentioned have 300-ma. heaters with
the single exception of the 6BI6. and
that is the one that seemed to perform
best. I thought I checked it for fila-
ment current, but apparently I did not
do so.

Using the converter on 12 volts with
the 42-ohm resistor in parallel with the
GBII6 filament would certainly degrade
the performance of the unit since
there will be only approximately 5 volts
on the 6US8 filament. This would prob-
ably result in low oscillator output.
especially on the 4th overtone for 10
meters. A 21-ohm resistor used in place
of the 42-ohm resistor will solve this
problem completely.

In addition. pins 3 and 4 were indi-
cated as the heater connections for V..
The proper heater connections are pins
1 and 5.

Many have inquired about how to
change the converter to operate on the
Citizens Band. The changes are quite
simple. However, it would be necessary
to sacrifice the 10-meter ham band in
order to accomplish this modification.

A 65375-ke. crystal (available on the
surplus market for about 75 cents) is
used in place of the crystal normally
used for ham-band operation. A 100-
uuf. capacitor (silvered mica) is in-
stalled across the 18-turn sccondary
winding of L.. the 10-meter r.f. coil.
The Citizens Band will then be found
between 600 ke. and 1000 kc. on the
broadcast recciver dial. The slugs in
coils L, and L-: should be adjusted for
maximum response on any signal found
near the center of the Citizens Band-
approximately 800 kc. on the broadcast
receiver.

Josepit L. REIFFIN
Biloxi, Mississippi

A good many of our readers have
asked abowut the conversion of the above
unit to Citizens Band operation. The
comments given by Author Reiffin
should adequately answer these re-
quests.—Editors.

£ * *

TUBE-TRANSISTOR CARRIER SWITCH
To the Editors:

With reference to your article on the
“Tube-Transistor ‘Carrier Switch'”
(October, 1959 issue), I would like to
know the specifications for coil La used
in the rcceiver.

Fay D. BrRUNING
Chuluota, Florida

Coil L, in the receiver is exactly the
same as coils L, and L. used in the
transmitter, that is, a Stancor type
WC-10. Our apologies for omitting
this information from the parts list.

Editors. 50—
ELECTRONICS WORLD
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Learn Rad
by Practicing
al Home in

Spare Time

Without Extra
Charge You Get :

special NRI kits devel- ‘ | i
oped to give actual ex- BB
perience with Radio-TV ' o
equipment. You build,
test, experiment with
receiver or broadcast-
Ing circuits. All equip-
ment yours to keep,

Have High Pay, Prestige, Good Future

as a Skilled Radio-TV Electronic Technician

People ook up to and depend on the Technician, more
than ever before. Offices, plants, homes everywhere are
obliged to buy his knowledge and services. His opportuni-
ties are great and are increasing. Become a Radio-TV
Electronic Technician. At home, and in your spare time,
you can learn to do this interesting, satisfying work — qual-
ify for important pay.To ambitious men everywhere here in
the fast growing Radio-TV Electronic field is rich promise
of fascinating jobs, satisfaction and prestige as well as in-
creasing personal prosperity.

Increasing Opportunities in Growing Field

A steady stream of new Electronic products is increasing
the job and promotion opportunities for Radio-Television
Electronic Technicians. Right now, a solid, proven field of
opportunity for good pay is servicing the tens of millions
of Television and Radio sets now in use. Color TV, Hi-Fi
is growing. The hundreds of Radio and TV Stations on the
air offer interesting jobs for Operators and Technicians.

More Money Soon—Make $10 to $15 a

Week Extra Fixing Sets in Spare Time

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

- sales and service businesses—enjoy security.

Act Now—See What NRI Can Do for You

NRI has devoted over 40 years
\ to developing simplified practical
| training methods. You train at
home in spare time. Get practical
experience, learn-by-doing.
NATIONAL RADIO INSTITUTE
Washington 16, D.C.

i0-TV Electron

ics

NRI Has Trained Thousands for
Successful Careers in Radio-TV

Has All the Work He Can Do Has Good Port Time Business
“I have repaired more “Barly in my training I
than 2,000 TV and Radio  started servicing sets.
scts a year. NRI training  Now have completely

ey

Studie Engr., Station NATV

“I am now Studio Engi-
neer at Television Sta-
tion KATV. Before en-

rolling, [ was held back
by limitation of a sixth
grade education.”” BiLLy

ANCHEZ, Pine Bluff, Ark.

certainly proved to be a
good foundation.”” H. R.
GorpoN, Milledgeville.
Georgia.

equipped shop. NRI is
the backbone of my prog-
ress.”” E. A. Hrepa, Ta-
coma, Washington.

®» » %» » SEE OTHER SIDE p » » »

D B G B G G B D GRS R G G e B

Cut Out and Mail This Card—No Stamp Needed

OLDEST & LARGEST

"ciionul adio
, Washington 16, D.C.

Please send me sample lesson of your Radio-Television
Training and Catalog FREE. (No salesman will call.)

Dept. F

HOME STUDY

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

Name._. Age
Address - f
City Zone_.... State I

www.americanradiohistorv.com

-
RADIO.TY $CHOOL e

Insfifufe -

EFE TR e,
5 How Electricity [
£, is Produced i"'
j for Electronics .i.ﬁ
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YOU BUILD AC-DC
Superhet Receiver

NRI Servicing Course includes all
needed parts. By introducing defects
you get actual servicing experience
practicing with this

Amodern receiver.

Learn-by-doing.

YOU BUILD
Broadcasting Transmitter

As part of NRI Communieations Course
you build this low power Transmitter,
learn commereial broadeasting operators’
methods, procedures. Train for your FCC
Commereial Operator's License.

NRI SUPPLIES LEARN-BY-DOING KITS WITHOUT EXTRA CHARGE
Technical Know-How Pays Off in Interesting, Important Work

YOU BUILD Vacuum Tube
Voltmeter

Use it to earn extra eash
fixing neighbors’ sets;
bring to life theory

you learn from

NRI’s easy-to-
understand texts.

YOU BUILD This 17 Inch

~<¢ Television Receiver

g 4"

3. As part of your NRI course you can get all
components, tubes, including 17° picture
tube, to build this latest style Television
receiver; get actual
practice on
TV circuits. I

&

For Higher Pay, Better Johs
Be a Radio-TV Electronic Technician

Servicing Needs

More Trained Men

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

Broadcasting Offers
Satisfying Careers

4000 TV and Radio stations
offer interesting positions.
Govt. Radio, Aviation, Po-
lice, Two-Way Communica-
tions are growing fields.

Trained Radio-TV Opera- ~-l
tors have a bright future.
_-———-"__—__—_——"—1

W,

FirsT cLass| |
Permit No. 20-R I
{Sec. 34.9, P. L. & R} ’
W ashington, D.C. I

|

BUSINESS REPLY CARD

No Postage Stamp Mecessary if Mailed in the United States

POSTAGE WILL BE PAID BY
NATIONAL RADIO INSTITUTE
3939 Wisconsin Avenue

Washington 16, D.C.

n

AYdrazavavaa)
" | B

Train at Home the NRI Way
"% Famous for Over 40 Years

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

No Experience Necessary—NRI Sends

Many Kits for Practical Experience

You don't have to know anything about electricity or Radio
to understand and succeed with N R I Course. Clearly written,
well-illustrated NR1 lessons teach Radio-TV Electronic prin-
ciples. You get NRI kits for actual experience. All equipment
is yours to keep. You learn-by-doing. Mailing the postage-free
card may be one of the most important acts of your life. Do it
now. Reasonable tuition. Low monthly payments available.
Address: NATIONAL RADIO INSTITUTE, Washington 16, D. C.

NRI Graduates Do Important Work
maa L A : . . - .

!—l'_-$

| <

'_,\ .1 Ay
. ]

| —

Now Quolity Control Chief

“Had no other training
in Radio before enroll-

Works on Color-TY
“*NRI changed my whole
life. If 1 had not taken

NRI Course Easy to
Understond
'l opened my own shop

ing, obtained joh work- eceiv] my di. the course, probably

ing on TV amplifiers be- hleggf::' rl }\:I‘:‘: ha{i 1Io would still be a fireman,

fore finishing course. Kire extira help, 1 am in- Struggling along. Now

Now Quality Control Control S.\;})erviTr ;t
™.

dependent in ‘r,ny own

busi D, P. Cres- .
;L‘Sins”?';mon_ Cal, LES MeLing, NewYork, N.Y.

SAMPLE LESSON SEE
(Y ETT TN Y1 [ OTHER
both FREE SIDE

Chief.”” T. R. Fava- WRCA -

Loro, Norwich. N. Y
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We don’t pack an engineer into each new Citation Kit but. ..

++.the engineering built into each kit
is 50 precise that the unit construeted
in the home will be the equal of the
factory-produced instrument.

It is far more difficult to design a kit
than to produce a completely manufie-
tured product. In the plant the engineer
can control his design from the moment
of inception until the final packaging. The
kit builder has only his tools, his ingenuity
and little, if any, test cquipment.

Therctore, the complex process of in-
plant production and control which guar-
antees the fine finished prodncet must
somchow be cmbedded in the kit design.
The Citation engincering gronp at
Harmau-Kardon, headed by Stewart
Hegeman, has sueceeded in doing jnst this
in the design of the new Citation 1, Sterco-
phonic Preamplifier Control Center and
Citation 11, 120 Watt Stercophonic Power
Amplificr.

Only heavy duty components, operating
at tight tolerances, have heen selected for
the Citation Kits. As a result, even if every
component is operated at its limit - remote
as this possibility is — the instroments will
perform well within their specitications.

Build the Very Best

January, 1960

Rigid terminal Doards are provided for
mounting resistors and condensers. Once
momnted, these components are suspended
tightly hetween turret lugs. Lead length
is sharply defined. The unifonin spacing of
componcents and nniform lead length
insure the overall stability of the unit.

Improper routing of leads, particularly
long leads, can result in unstable perforni-
ance. To prevent this, the Citation I is
caquipped with a template to construet a
Cable Harness, The result: cach wire is
just the right length and in jnst the right
place to achieve perfect performance.

These traly remarkable achicvements in
Control Engincering are only a few of the
many exciting new developiments in kit
design from the Citation Division of
Harman-Kardon.

THE CITATION 1. Stercaphonic Pre-
amplifier Control Center, is a rilliantly
designed instrument, retlecting engineering
advances found only in the best professional
cquipment. The control over program mute-
rial otfered by the new Citation T enables the
user to perfectly rescreate every character-
istic of the original pertormance, (The Cita-
tion I — $139.95: Factory-\Wired — §239.93;
Walnut Enclosure, WW.1 — $29,93,)

ITATION KITS by

www americanradiohistorv com

THE CITATION 11, 120 Wait Sterca-
phonic Power Amplifier, s a peak power
output of 260 Watts! This remarkuble in-
strument will reproduce frequencies as low
as 3 eveles virtually without phase shift, and
frequencies as high as 100,000 cycles with-
out any evidence of instabitity or ringing.
At normual listening lecels, the only measur-
able distortion in this unit comes from the
laboratory testing equipment. ('The Citation
I — $159.953; Factory-Wired - $219.93;
Chareoal Brown Enclosure, AC-2 = §7.93.)
Al prices slightly higher in the West,

Iarmau-Kardon has prepared a friee detaited
report on both of these remarkable new instru-
ments which we will be pleased to sond to yon.
Simply write te Dept EW-1, Citation Kit Division,
Iarmun-Kardon, Inc., Westbury, L. 1.

Catstion 1

kardon

2]
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the exciting new CGGATLAXY *I1

o
,jensen

The stereo speaker
system designed with
your home in mind.

rd

You’ve never seen a sterco speaker system

, like this . . . an inspired merging of function
with decor. .. that takes less than a square foot
of floor space (or can be off-the-floor entirely)
... yet gives you big speaker dual 3-way
system performance with wide panoramic
stereo sound for an entirely new listening thrill!
For living room, or any room in your home . ..
Jensen Galaxy Il is the most livable stereo

speaker system ever.
WRITE FOR BROCHURE GY

31 6 950 complete In cholce of Walnut,

Mahogany or Tawny Ash

GALAXY II is the equivalent of two complete 3-way speaker systems with the added feature
. of a ““derived third channel” for center-fill. Bookshelf-size Bass-Center Unit in handsome
fine hardwood cabinet, contains the new dual channel 8" FLEXAIR* woofer (which handles all
bass and center-fill middle frequencies from both stereo channeis), dividing networks for
both channels and terminal-receptacle panel. Two Satellite Units each with yokes and
wall-mounting hardware, plus 20-foot cord, plug into terminal-receptacle panel on Bass-Center
Jehoen Unit. Satellites may be mounted high or low on end, side or adjacent walls or placed on
LoubsPranins horizontal surfaces up to 20 or more feet apart for wide panoramic stereo sound.

@)
@O 0I) MANUEACTURING COMPANY

6601 South Laramie Avenue + Chicago 38, lllinois
CivitiOn OF T HUTER €O,

In Canada: Renfrew Electeic Co., Ltd., Toronlo
In Mexico: Radios Y Television, S.A., Mexico D.F.

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

.

P—

$

RADIO-

SPRAYBERRY

2 BIG, COMPLETE KITS
of PARTS & EQUIPMENT

‘To help you learn fast the practical aide
of Radio -Television, we
send you expertly engi-
oeered training kits to
teat and assemble for
interesting,

valuable

shop-bench

practice!

o The new Sprayberry
'l‘raininf) Television Re-
ceiver, built and tested
in 5 sections.

.6 Now offered . . . this fine
modern oscilloscope.
® You build this powerful

two-band auperhetero-
dyne radio receiver.

You build the
new Spray-
berry tester

5 NG
e comnlete hd,OTEIQWS'on Please rush afl information on your ALL-NEW Radio-Tele-
N0 GopE TR Stk Vﬁoﬂ{ammgl[’lan. I u;l:lcler:?:.and this does not obligate me
Volt. ° parmer L TUOTE an no salesman will call upon me. Include New Cat-
L?"t”?::_ TRAINING PLAN alog and Sample Lesson FREE. v
meter test % T3

ELEVISION

* % % ¥ This great industry is begging
for trained men . .. to step into good paving jobs
or a profitable business of their own! Qur 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 quiclely 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-
Lunity to get the training you need...to step into a tine job or your
own Radio-Television Service Business.

Complete Facts Free— Act Now; Offer Limited

Only a limited number of students may be accepted on this liberal
and unusual basis. We urge vou 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...no salesman will bother you.

HOME STUDY TRAINING IN SPARE TIME

Under world-famous 27-year old Sprayberry Plan, you learn entirely
at home inspare Lime. You keep on with your present job and income.
You train as fast or as slowly as vou wish. You get valuable kits of
parts and equipinent 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 bet ter, 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 opportunily that’s in store for you!

SPRAYBERRY Academy of Radio-Television

1512 Jarvis Avenue, Dept. 25.F, Chicago 26, Illinois

Mail This Coupon Now—No Salesman Will Call

Sprayberry Academy of Radiv-Television

How 10 ®axe Mo
gl Dept, 25-F, 1512 W, Jarvis Ave., Chicago 26, IN.

NAME e ABE
CITY......_ - oo ZONE L STATE. .
L— - e e— -——

January, 1960

wwWw americanradiohistorv com
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Complotey Uowv Citigens Bond,
Ling with M%nq

g

g BANDERS

COMPLETE
ANTENNAS
ENGINEERED & DESIGNED
GrEEE Irronqurffl -
'.'I I'-JI \ I'.JII ".'I I 'F]Ivi./ Mﬁ‘ﬁ¢ 'I .lI I'ul I- \ 'I I'.J{Ilu' | 'I
* " PERFORMANCE =~ '
MOBILE |

Chrome  plated. lllLllEll

GROUND 'PLANE

steel elescobing whip

extends w737, down
" fur eusy jprag- MOREL caP
Weatherproof, poly.
¢ enclosed, | e Rase station sntennn kit

vthicieney  base lopling
cml th  exelunive Hy-
Cmn LY matching net tn . mobile uneratian,
for perfert 530 . uhm complete  with 14" tn
match. Conplete with - 3y oD telescoplng

desifhed for Bi-efficiency
mint-to-point or hase-

universal swivel body aluminum  radiator. cop.
nieunt, DRl one  hole per  clad  ste Atranded
for memthnge., =~ ~ radials anpd ‘strain  in.
( nrulators. scrgw  hooks,
sl I 95 - e 114" OD 3.ft. mast and
riat unlversal swlvel mnf

. - . monnt for I’II\% or peaken "

~.. N ronfe.  Leax food line.

.

51895

HEAVY DUTY

GROUND PLANE

MODEL GP:1 CITIZENS

=
Commereial  dute (100 T s
mph ratinge cltizeus RI
eroamd  plane  for  hie
cffictency  polnt-ta-pnint MODgEL 113.C
or hate-to-malile s, ‘\4.;;'
comPlete  with ”Mr’fr\ HeKElement  C{rizent —Hoain
th Mgt O teleseap] —s pravitles /..5:|. forwar?
alumintm radinds and ""ﬂiﬂﬂnlf'lnu Py
radintar. brooping  ra- wor 70 tiifes, cEog

dials  adinsterd  for 30

ange  Joint-todgpom
ohm  match. O ! v

Nvlan hace

W Convimacial  duty
manlatar and &sting it ranstraetion uf et .
masxle to 158" di- 3,7 O alupdiaan ele
ameter. (Completd  with ments ot gt olr
RO eonx  Tecepticle 13 Measl  bawnn

= jeua foed line,

> milusted  and
Ramma  matehed  for per.

53250 List N, e "o i
[ g

"m

Longest  ele-
Ment: 18.5°7, Trositive
holt Zrp for mausts
154" hametsr,

% i
i' T e

$3495 ...
Citizens Dipole, Model (D, for
LPANEMILIEE/ PECRIVEr  MMOUNLIAL  .iissssrens! $12.9%
Citizens Whip, Model W, lor
transmitter/receiver moumting oo % 6.95

Auts Door Mount., Model ADM, with
$0-230 recepticle for mounting CW

W op of aAUlo BBOT o $ 4.98
Model ADT Adalter. connects VHE

coax plug type PLISG in

Automotive type PHUg ... % 1.55

Factory Pre-Assembled Coaxial Cable Kits
Model CC-12, 12 fu.
Model CC-23, 25 fu.
Mndel CC-50. 50 ft.

SEE YOUR HY.GAIN OISTRIBUTOR OR

antenna

1'~1;__K'{'?Qiﬂ/ products

1135 NO. 22ND- @ LINCOLN NEBRASKA
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cist -~

JOHN W. MURPHY has been appointed
manager for Weston Instruments Divi-
sionof Daystrom, .
Inc.

Mr. Murphy will
be directly respon-
sible for enginecer-
ing. manufacturing,
and industrial rela-
tions activities for
the company in ad-
dition to having
complete charge of the firm’s main
plant in Newark, N. J.

Prior to this appointment, Mr. Mur-
phy was associated with the Interna-
tional Business Machines Corporation
for fourteen years.

#*

*  *

ELECTRONIC INDUSTRY ASSOCIATION
has approved a complete re-organiza-
tion of the parts division. A second
vice-chairman for the division also was
approved. as well as ten subdivision
chairmen, division committee chairmen
and members, and a new member of
the executive committee.

William S. Parsons, president of Cen-
tralab, a division of Globe Union Inc., is
division chairman and Allen K. Shenk,
vice-president, marketing, Erie Resis-
tor Corp., has been named second vice-
chairman. Messrs. Parsons, Shenk, and
vice-chairman W. Myron Owen, presi-
dent of Aerovox Inc., will administer
the activities of the re-organized parts
division. The following are the commit-
tee chairmen: Russell Cramer, Jr., Ru-
dio Condenser Co.; E, W, Butler, Speer
Curbon Co.; and Allen K. Shenk, Evrie
Resistor Corp.

The following subdivision chairmen
have also been approved by the execu-
tive committee: J. H. Stackpole, Stuck-
pole Carbon Co.; Neal Welch, Sprugue
Electric Co.; 1. Allen Mitchell, United
Trausformer Corp.; Jack D. Hughes,
Littelfuse, Inc.; R. G. Zender, Lenz
Electric Mfg. Co.; John Bentia, Alli-
unce Mfg. Co.; Allen W. Dawson, Cor-
ning Glass Works; Harold C. Buell,
P. R. Mallory & Co., Inc.; Wilbert H.
Steinkamp, Weston Instruments; and
J. A. Milling, Howcard W. Sams & Co.,
Inc.

J. Rodney Reese, component prod-
ucts manager, Texus Instruments Inc.,
has been elected to the executive com-
mittee.

* » *

MAX FE. BALCOM., director-consultant of
Sylvania Electric Products Inc., has
been re-appointed chairman of the EIA
legislative policy committee. The com-
mittee directs the Association’s legisla-
tive activities as authorized by the
board of directors.

Members of the committee are: B.
Adler, Adler Electronics, Inc.; E. C.

www americanradiohictorv com

Anderson, RCA; W. F. Ballhaus, Nor-
tronics, Div. of Northrop Corp.; R. M.
Bixler, J-B-T Instruments, Inc.; S. R,
Curtis, Stromberg-Carlson; L. B. Davis,
General Electric Co.; P. Dechert, Phil-
co Corp.; J. B. Elliott, Tele-Dynamics
Ine.; R. W. Galvin, Motorola Inc.; H. L.
Hoffman. Hoffman Electronics, Corp.;
W. F. Joyce, Texus Instruments Inc.;
R. C. Sprague, Sprague Electric Co.;
and D. R. Hull (ex officio) president,
EIA.

* * *
DR. WILLIAM L. WHITSON has been
named a vice-president of Daystrom,
Inc. . . . Hazeltine Technical Develop-
ment Center, Inc., has announced the
election of W. M. McFARLAND as proes-
ident and D. M. STUART as vice-presi-
dent and general manager . . . CECIL
STOWE has heen named manager of the
newly created customer relations sec-
tion of Orr Industries . . . WILLIAM C.
COOMBS has been named chief of the
systems analysis section, radio commu-
nication and systems division. National
Bureau of Standards . . . MAURICE R.
EASTIN has been appointed manager of
Clevite “Walco’ ., . GENERALH.
FRANKLIN GREGORY has been named to
the board of directors of Midwestern
Instruments, Inc. . . . JOHN H. WAT-
KINS has been named wood products
sales manager of Pachkard Bell Elec-
tronics . . . LESLIE H. WARNER and
ROBERT E. KENOYER have been elected a
member of the board of directors and
controller, respectively, of Sylvania
Electric Products Inc.

* * »
DON KIRKENDALL has been appointed
assistant manager of advertising and
sales promotion for E -
Electro-Voice, Inc.
He will assist Ever- |
ett Leedom. adver-
tising manager. and |
the firm's product
and sales managers
in preparing adver-
tising and promo-
tional materials for
the company's complete product line.

Prior to joining the Buchanan, Mich-

igan concern. Mr. Kirkendall was ad-
vertising manager for Interstate Elec-
tronics Supply Corp. He also taught
English composition, literature survey,
and creative writing courses at the
Universities of Missouri and Oklahoma
from 1948 to 1951.

PR

*

ELECTRONIC PARTS DISTRIBUTORS
SHOW has announced the following
committee chairmen for the 1960 show.
They are: Carter W. Dunlap, Dunlap
Wholesale Radio Co., entertainment;
Roy J. Schneider, Walder Radio and
Appliunce Co., housing; John Brown,

ELECTRONICS WORLD
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NOW!

ot 4 price
afford!

you ean .

»>

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

HOME TRAINING!

BETTER...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.

MORE COMPLETE... You learn ALL PHASES of
Television-Radin-Electranics, &
LOWER COST... Other schools make several courses
out of the matcrial in our ONE
MASTER COURSE . . . and vou
pay more for less training than
you get i our course at ONE
LOW TUITION'!

MAKE MORE MONEY
in IELEVISION

RADIO-ELECTRONICS

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

WILL CALL

OP PAY...UNLIMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!

You are needed in the Television, Radio, and Electronics industry!
Trained technicians are in growing demand ac excellent pay— in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and

Communications, Automation, Radar. Government Missile

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

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

EARN AS YOU LEARN. W¢'ll show you
how to earn c¢xtra moncey right from
the start. Many of our students pay
for their course —and more — while
studving. So can vou!

RESIDENT TRAINING AT LOS ANGELES

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

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

January, 1960

Projects.

LESSONS AND INSTRUCTION MATERIAL ARE
UP-TO-DATE, PRACTICAL, INTERESTING.
Every National Schools Shop-Method
lesson 1s made casy to understand by
numerous illustcavtons and diagrams.
A\l instruction material has been de-
veloped and tested in our own Resi-
dent School Shops. Laboratories and
Sctudios.

SEND FOR INFORMATION TODAY . . . it can
mean the difference bu\\un SUCCESS

and failure for vou! Send for your
FREE BOOK "“Your Future in

YOU GET..

19 Big Kits—YOURS TO KEEP!
Friendly. Instruction and Guidance
Job Ptacement Service

Unlimited Consultation
Diploma—Recognized by Industry
EVERYTHING YOU NEED FOR
SUCCESS!

SHOP-METHOD HOME TRAINING
COVERS ALL PHASES OF INDUSTRY

Television, including Color TV

Television-Radio-Electronics and .

FREE Sample Lesson. Do it TODAY. FE'Iadlto AM 8; ”(H; ided Missil
while vou are thinking about vour S'c :;";"cs g': ! z H'I;'stliels'l
future. It docsn't cost vou anvthing SUNCLELecordingfjandyifsEdelity

. FCC License

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

Communications

NATIONALSCHOOLS(,

WORLD-WIDE TRAINING SINCE 1905

Lo Investigate !

VNN B WNI—

GET THE BENEFITS OF OUR OVER
50 YEARS EXPERIENCE

Approved for
61 Training

MAIL NOW TO
NATIONAL SCHOOLS, Dept RH-10
4000 5. FIGUEROA ST, LOS ANGELES 37, CALIF,
Rush free TV-Radio “Opportunity” Bock and sample.
lesson. No salesman will call.

]

!
!
!

NaME_ AGE

]

!

I
- ]
LA" ol LBl ijI‘[’-.fr_]Jt I'

’ CITY. ZONE STATE
NATIO"AL SCHOOLS , Check if interested OMLY in Resident Schod! training 3% L0 Angeles@
H S Guve date 2! ¢ -
Los Angeles 37, Calif, Yo coe s oo

ADUORESS —
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JB Distributing Co.. publicit*: Helen S,
Quam. Quum-Nichols Co., ERA Show
Corp., liaison; Jack D. Hughes, Littel-
fuse. Dic., educational and program:
George E. Wedemeyer, Wedemeyer
Electronic  Supply Co., credentials;
Robert E. Svoboda. Amphenol-Borg
Electronies Corp.. sbace and arrange-

ments: Edward Rothenstein. Arco
Electronics, Inc., finance and show
study.

* * *

HENRY LEHNE has been elected a senior
vice-president of Sylvunia Electric
Products Inc., a sub-
sidiary of General
Telephone & Elec-
tronies Corporation.

In his new duties,
Mzr. Lehne will have
over-all responsibili-
ty for Sylvania Elce-
tronic Systems, a
major division of the
company. He has been associated with
the company since 1953 and prior to
that served with Republic Arviation
Corporation for fourteen years.

Mr. Lehne is an engineering gradu-
ate of Carnegie Institute of Technology
and has done graduate work in the ad-
vanced management field at the Har-
vard Graduate School of Business Ad-
ministration.

* % *

DAVID A. McGALLIARD has been ap-
pointed distributor sales manager for
the Daystrom-Weston Sules Div., Day-
strom, fnc. ... REED WALDRON is
now sales promotion manager of the
distributor division of International
Resistance Company . . . The Cedar
Rapids division of the Collins Radio
Compuny has named HERBERT J. PYLE
to the newly created position of direc-
tor of service ... S. GEORGE LAWSON
has been appointed to the newly created
post of operations manager for the
semiconductor division of Sylvania
Electric Products Ine. . . . The appoint-
ment of EDWARD J. KEENAN as director
of home study for RCA Institutes has
been announced . . . Voculine Company
of America has named DONALD G. FERT-
MAN sales coordinator ... S. |. NEIMAN
has resigned as public relations counsel
for the Association of Electronic Parts
& Equipment Manufacturers, Inc.
* * *

ELECTRONIC INDUSTRIES ASSOCIATION
has issued a report on the activities of
Panel 1 (System Specifications), under
Charles J. Hirsch, Hazeltine Reseurch
Corp., of the National Stereophonic Ra-
dio Committee (NSRC).

Murray Crosby, Crosby Lubs., has
agreed to set up tests in collahoration
with Harold Parker, Calbest Electron-
ies. and William N. Halstead, Multiplex
Services Corp., to determine the min-
imum bandwidth required .or good
stereophonic broadcasting and the opti-
mum compromise bandwidth for com-
hined stereo and background music
broadcast.

Another group reported on the char-
acteristics of FM-AM. It appears that
at this time the best signal-to-noise

(Continued on puge 144)
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" How to Get

An FCC License can be

We Guarantee
to train you until you receive

Your FCC License
— or your money back

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

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

Ereel

FIND OUT HOW:
1. The new electronic devices can be handled by you
2. To solve the problems that will stump your fellow technicians

3. Training is Job Insurance when employment is tough to find
. . . and more money for you when times are good

Mail Coupon NOW. ..

ELECTRONICS WORLD
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(Commercial)

an FCC License

vour Guarantee of Success in Electronics

E 5 -

‘in @ Minimum of Time |

here’s proof of good jobs

lrving Laing:

“Your lessons are helping me a lot in my Navy
work. You cever topies that were not presented by
the Navy at the E.T. School, . .. Your course has
helpéd greatly to get my 2nd class FCC ticket. | am

now aradioand T.V.engineer at WTVSand WD'TR e O AT
in Detroit. Michigan.” —
. . o | —
I}'UU!H L. Lalng. I| wow 10 9 in Etectronics
15887 Robson, | o

Detroit 27, Michigan

Accredited by The National Home Study Council

Cleveland Institute of Electronics

Desk RN:37, 4900 Euclid Ave.. Clevelond 3, Ohio

Plecse send FREE Booklets prepared to help
me get ahead in Electronics. | have had train-
ing or experience in Electronics as indicated
below:

Military
Radio-TV Servicing
Manufacturing

Broadcasting
[] Home Experimenting
(] Telephone Ccmpany

27

(J Amateur Radio (] Other.oooennn...
In what kind of work are you In what branch of Electronics
now engeged?............., are you interested?. .... ,....
.
Rece-lve A,, These ......................................................
' Name . oo i i et Age.......
FR EE ' I L S e B B G 6006 A0 0B 88 008 ABa8 A G 008000000 860000 6000 A s
Booklets :
Gy . e e e Zone..... State.......
Special Tuition Rates to Members of Armed Forces Desk RN-37
lanuary, 1960
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why

the most
advanced
professional
cartridge...

E.:Z’emm;@’ NEW MAGNERAMIC *31 MD7

has ceramic
elements!

For more than 35 vears, Electio-Voice has been a leader in
the development and manufacture of dynamic microphones
and loudspeakers. Why then, with this extensive experience
in designing and producing electro-magnetic devices, is
Eleetro-Voice introducing the new Magneramic 31 Series
stereo cartridge using ceramice elements?

The reason is that Electro-Voice is genuinely convinced that
a precision ceramic cartridge is the finest tvpe that can be
mide today . . . definitely superior to the magnetic type.
The superiority of the Magneramie 31 is demonstrated in
these three arcas.

GREATER FLEXIBILITY — The 31 Series cartridge will operate
perfeetly at any stylus pressure from 2 to 20 grams. The
same stylus assembly can be usced for operation on both
turntable and reeord changers; performance need not be
compromised by using a special, stiff stylus assembly for
record changers, Record wear is the only eriterion in setting
stylus pressure — cartridge operation is not affected. Thus,
when converting from a changer to a turntable, or vice
versa, replacement of the stylus assembly is not necessary
when using the Magneramie 31.

HIGHER OUTPUT — Along with the trend toward less efficient
speaker systems, more amplifier power has become a neces-
sity. While most sterco amplifiers are now designed with
input sensitivities to match the typical 5-millivolt output of
magnetic sterco eartridges, nearly all monaural amplificrs
woere designed for at least 8-millivolt input. These cannot
be driven to full output with a magnetic stereo cartridge,
The Magneramic 31 develops a full 8-millivolt output and
couples directly into any “magnetic” preamp unit. This
higher output should especially be considered by those
planning conversion to stereo utilizing existent monaural
amplifiers.

28

FREEDOM FROM HUM — The increased amplifier gain required
to satisfactorily drive low-efTicieney speakers coupled with
decreased cartridge output has significantly increased sys-
tem hum problems. Also, conventional methods of hum
elimination used in monaural magnetic cartridges become
difficult or impossible to apply to stereoc magnetics. The
Magneramic 31 completely eliminates these problems — it
is non-inductive and has adequate output.

The Electro-Voice Magneramic 31 MD7 cartridge directly
replaces any monophonic or stereophonic magnetic cartridgc
now on the market. It feeds into the preamp input-jack
specified for magnetic cartridges and does not require
adaptors or circuit modifications.

SPECIFICATIONS — MAGNERAMIC 31 MD7

Response Range: 20 t0 15,000 eps + 2 db

Compliance, Vertical: 3.5 x 10-* cm/dyne

Compliance, Lateral: 3.5 x 10-* em/dyne

Isolation: 28 db @ 1000 cycles

T'raeking Foree: 2 to 4 grams in transcription arms
4 to 6 grams in changer arms

Styli: T mil diamond

Quiput; 8 millivolts

Recommended Load: 22,000 to 47,000 ohms

(Magnetic phono inputs)

Elements: 2, Lead Zirconium Titanate (Ceramic)

1 eight: 8 grams

Terminals: 4, standard .050° connectors

Mounting Centers: 4" and ° fits hoth

Audiophile Net: $24,00

Want more information? Write to Dept, 10N for the booklet entitled,
“FACTS ABOUT THE ELECTRO-VOICE MAGNERAMIC CARTRIDGE''

g[é&?ﬂ%;CEG) INC.

BUCHANAN, MICHIGAN
ELECTRONICS WORLD
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Hey...

I've

got

new

coil heaters!

(GOODBYE TO YOUR
FRONT-END TROUBLES)

“All 6BQT7A’s used to have folded heaters . . . and Yes, the new CBS 6BQ7A offers you total reliability
gave you plenty of trouble. Now, all of us CBS . . . proved in performance by leading TV and radio
6BQ7A tubes have new coil heaters for our new im- set manufacturers. You, too, can profit from the total
proved cathodes . . . and you don’t have heater burn- reliability of CBS tubes. Prove it to yourself. Replace

outs, shorts or slumping gain.”

with CBS.

TOTAL RELIABILITY...proved in performance

MAGNIFIED 2
3TIMES

January, 19460

Old-style 6BQ7A folded
heaters had seven folds
. . . each fold a potential
source of burnouts and
shorts. The new CBS
6BQ7A heaters, because
of the telescopic effect
of coiling the heater,
have only one gradually
curved fold. The result is
that CBS 6BQ7A’'s just
don't develop those ir-
ritating, costly shorts and
opens.

Receiving, tndustrial
and picture tubes o
transislors and diodes «
audio components o
and phonographs

CBS ELECTRONICS

Danvers, Massachusetts
A Division of Columbia Broadcasting System, Inc.
29
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RESIDENT- SCHOOL COURSES

,

RCA INSTITUTES, DEPT. EWR-10
350 W. Fourth St., N.Y. 14, N.Y.

Please send me your FREE catalog of
Resident School courses in New York.

INAME o crororrimr Sl i el s s S o9 5 i e
please print
ADDRESS .. sttt o bl 0 S o oo S T = ni
(1) [ (S ———— ZONE ._........_ STATE ...
For Home Study Courses see ad on opposite page
30

i HIGH-FIELITY ANAGRAM

By JOHN A. COMSTOCK

i
i

13. A small

30.

32.

(Answer on page 160)

ACROSS

1. Network of component
parts in a hi-fi system
used to separate the high
from the low frequencies,
sending them to different
speakers for reproduction.

9. A single pulse of recording

signal.

- To remove program mate-
rial from a recording tape.

2. A device that plays rec-

ords 1Collog.y.

woodwind that
sounds an octave higher
than an ordinary flute.

14. Unit used to express mag-

netic tape recording speed.
(abbr.

CAn — amplifier makes
sound louder.

. Music often induces rest-
ful —-.

. A slow fluctuation in turn-
table speed that causes a
fluctuating pitch in pro-
gram material.

1. A melody for a particular

voice or instrument.

2. Accentuation of a

note by resonance.

3. Abbreviation for a num-
ber of interconnected elec-
tronic components.

.An interval of siletice bhe-
tween musical notes.

. Quality or character of
sound.

. Vibration of this small

piece of cane or metal

gives a woodwind its char-
acteristic sound

Wind instrument of the

ohoe family.

The — result to be

achieved in any hi-fi sys-

tem is realism.

-3

bass

33.

Type of radio transmis-
sion (abbr.).

34. Public musical perform-
ance.

DOWN

2. Wind instrument in the

18.
20.

23.

24,

26.

3,

.“Baritone”

form ot a slender conica!
tube in which the tone :
produced by a double reed.

. A music lover may consid-

er it a — to critizize
the music of the mastear,

. The button depressed on 4

tape recorder to cut oif

operation.

. To regulate the tone: of

as the pipes of an organ.

.To put sound on a mag-

netic tape or disc.

. Measurement of sound in-

tensity which corresponds
to the characteristics of
human hearing.

.Large drum.
1.
15.

Science of sound.
Component in reproduced
sound not in original pro-
gram material.

Familiar name for disc
recording.
Hi-fi speaker especially

designed to handle the
lowest audio frequencies.

Bulb-type of record level
indicator used in_sone
types of tape recorders.
Musical tones correspond-
ing to vibrations greater
than 260 cps.

Note equal in time value
to one-half of a seémibreve.
! of the violin
family.

Marks the measure be-
tween two divisions in a
musical manuscript,

www.americanradiohistorv.com
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1. You get the finest training-at-home
under the supervision of the RCA
INSTITUTES, ex,.<iis in technical
training for over 50 vears. The very
name “RCA” means dependability,
integrity, and scientific advance.

2. You get comprehensive training in your
choice of four complete, up-to-date
Courses . . . from basic electronics the-
ory to Color TV and Automation.

3. You get an evaluation of your aptitude
for advanced training. RCA deter-
mines, for your benefit, whether you
have the requirements for a career in
the electronics field.

Send for this _
64-page Home
Study Catalog

FREE! ééy’

FOR RESIDENT SCHOOL
COURSES SEE AD ON
OPPOSITE PAGE

January, 1960

R

ANOTHER WAY RCA
SERVES EDUCATION

B,

.

THROUGH
ELECTRONICS

6 REASONS WHY

CA TRAINING

IN ELECTRONICS

can he the smartest investment
you'll make in your entire lifetime!

4. You get prime quality equipment as a
regular part of your Course.. . . equip-
ment that you keep and use on the
job. You never have to take apart one
piece to build another.

3. You get each study group on a pay-as-
you-go basis. Should you wish to inter-
rupt your training at any time, you
will not owe RCA Institutes a penny
more, unless and until you decide to
resume the Course.

6. You get top recognition — worldwide.
Graduates of RCA Institutes now
work for leaders in the electronics
field; many have their own businesses.
This record is true tribute to the high
quality of RCA Institutes training.

I_RCA INSTITUTES, Inc. Home Study School ew.10

A Service of Radio Corporation of America
350 West Fourth Sireet, New York 14, N. Y.
Without obligation, send me FREE 64-poge CATALOG on Home Study
Courses. No solesman will call.

Name ... i e Age.........
please print

Address ... i i e e,

Gty e e Zone. .... Stote. .. ...........

Koreun Vels! Enter discharge dote
CANADIANS — Take advantage of these some RCA courses ot no
additionol cost. No pesiage, no customs, no delay. Send coupon to:

RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec

0 sove time, paste coupon on postcard.
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Latest information

on the Electronic Industry

By ELECTRONICS WORLD'S ' )
WASHINGTON EDITOR

ADDITIONAL FREQUENCIES PROPOSED FOR SPACE COMMUNICATION—At the suggestion of the
Executive Branch of the government, the FCC has issued a proposal to amend its rules
re-allocating the 118-136 mc. band so as to provide additional frequencies, on a
protected basis, for earth-space and space communication and for air-traffic control
in the interest of air safety. The proposed changes, contemplated tc become effective
July 1, 1960, would place the 135-136 mc. band in the earth-space category. Three
megacycles, 132-135 mc., from the present 132-144 mc. government band would be allo-
cated for aeronautical and aircraft-station use. Two additional megacycles (126.825~
128.825) from the existing 126.825-132 mc. band now used primarily by airlines,

would be re-allocated for air-traffic control communications.

UNDERWATER TV NOW BEING USED BY NAVY TO STUDY OCEAN BOTTOM—Operational use of a
remote~control underwater closed-circuit TV system in deep-water surveys (at depths
of more than 600 feet) has been announced by the Navy. This is the first time that a
continuous visual survey has been achieved at such depths. Primarily designed for
salvage and search, the setup includes an underwater lighting system and a movable
camera-housing capable of training 70 degrees in any direction. A propulsion system
enables the underwater vehicle to hover at any desired depth in currents and tides
of several knots.

MULTI-MILLION-DOLLAR 1000-FT. RADAR ANTENNA SYSTEM UNDER CONSTRUCTION-——A vertically
directed ionospheric radar probe, equipped with a 1000-foot diameter spherical an-
tenna, to study the mid-course effects of atmosphere on ballistic missiles, is now
being built for installation in Puerto Rico. Total cost of the installation, includ-
ing the land (70 acres) and site development, is estimated at $4.5-million. The
device will be capable of using incoherent backscatter radar to obtain radar echoes
from Mars and Venus and to map areas of the moon and sun.

TV-TORPEDO RETRIEVING DEVICE TO BE BUILT—A combination mobile deep-water TV system
and a retrieving device for spent torpedoes is being designed for use by the U.S.
Naval Torpedo Station, Keyport, Washington, at the Torpedo Test Range in Dabob Bay,
an arm of Puget Sound. A self-propelled unit, making use of closed-circuit TV, it
will feature deep~water lights to illuminate the camera's field of view. An operator
in a surface vessel will be able to guide the unit and view the underwater area over
a TV screen. When a torpedo is sighted, the operator will guide the unit to it and a
pair of claws will clamp the torpedo and bring it to the surface.

HIGH-POWSRED SUN BATTERIES ON EXPLORER VII FOR TRANSMITTERS—Sun batteries, 100 times
as powerful as those on Vanguard I, capable of generating a minimum of 5 watts con-
tinuously, are in the 91.5-pound Explorer VII now in orbit. The batteries have over
2000 solar cells imbedded in ceramic cement, which in turn fills aluminum trays
covered with fused silica windows held in place by aluminum frames and sealed by a
rubber gasket. To insure constant flow of current, irrespective of spin or tumble,
the cells have been grouped in six power units, any one of which can provide the
necessary power. Thus, at least one group will be in full sunlight at all times the
satellite is not in the earth's shadow.

ARMY SCIENTISTS SHARE $25,000 AWARD FOR MINIATURIZATION ROLES—Five Army scientists
from the Diamond Ordnance Fuze Laboratory in Washington, D.C., whose breakthrough in
miniaturization has made it possible to pack five times as much electronic gear into
missile nose cones, recently shared a $25,000 award. At a Pentagon ceremony, Secre-
tary of the Army Wilbur M. Brucker presented the awards ($5000 each) to Thomas A.
Prugh, Mrs. Edith M. Olson, Norman J. Doctor, James R. Nall, and Dr. Jay W. Lathrop.

AVIATION AGENCY SEEKS METHOD TO IMPROVE VOICE OVER RADIO—A $55,000 contract has been
awarded to Blonder-Tongue Labs by the Federal Aviation Agency for research on radio
transmission of the human voice and the development of an experimental device to
improve the intelligibility or ease of understanding of voice communications 1n avia-
tion. The project will involve study of the human voice and the acoustical environ-—
ment in which air-traffic control activities are conducted. -0~
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Yes. here's a classic design in modern, compact microphones—small, slender, unobtru-
sive, a beauty in simplicity. But the greatest achievement is in the magnificent performance

¥
3 ‘ |
|
|

,_.“;

)

o

uees & COMPACT oesion

that's preferred among
all modern designs!

IT'S THE SLIM, TRIM NEW
330 MICROPHONE SERIES

Dynamic, Ceramic and Crystal Models

oy ASTATIC

quality of the Series among a great host of applications.

The Dynamic Models 335H (bigh impedance) and 335L (low impedance) operate
with highest quality characteristics in TV and radio hroadcast usage, in professional or
home recording, public address, almost unlimited other lavalicr, hand or stand applications.

The Ceramic Model 331 is a voice range unit specifically engincered for excellence in
communications applications, 27 megacycle citizens' band use, and paging.

Ceramic Model 333 is a wide-range microphone offering a similarly high new level

of perfection for tape recording, P. A. Systems, etc.

Crystal Model 332, with satin chrome body and cap, black grille, is already famous

never before such quality of performance and
versatility of application at such low price

ACTUAL
SIZE

through widespread use. Performance throughout the scries is of the highest order. THUS,
THE GREATEST NEWS OF ALL CONCERNING THESE NEW ASTATIC UNITS IS
THEIR AMAZINGLY LOW COST! Check out these new Astatic Microphones at your
first opportunity.

frequency

Model Type Output Range  Impedonce Finish List Price NOTE: Model 331 hos momentary-
an, spring-return switch, is fur-
In Ceromic -56 db | 300- 5,000 High Black Body $17.90 nished with hang-up bracket.
and Grille, Cable pravides for audio and re-
ke Ceramic -58 db 30.12,000 High Chrome Cop 17.90 lay connections, All  other
3 models have slide switch with
335H | Dynamic -56 db 50-12,0Q0 High TV Grey Body] 26.50 “lock-on’’ position, ore complete
Chreme Cop with lavalier and stand adaptor

335¢ Dynomic -57 db 50-12,000 Low and Grille 23.50 with 33°.27 thread.

January, 1940

letic

-2

XhOwh TH2 WOALD Qvix F -
CORPORATION, CONNEAUT, OHIO u ‘

In Canada: Canodian Astotic Limited, Toronto, Ortario
Expart Sales: Roburn Agencies, Inc., 431 Greenwich St, N Y13, N Y, U5, AL

www.americanradiohistorv.com

GO BY BRAND ..
GO BUY ASTATIC
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BLACK BEAUTY

APACI

ORS

BEAT HEAT AND HUMIDITY

New DIFILM Black Beauty Capacitors lead the way in
tubulars! The operating temperature range of these
new capacitors goes up to 105 C (221 F) without volt-
age derating. Capacitance tolerance is held to +10%.*

¢ The new dual dielectric used in DIFILM Capac-
itors combines the proven long life of paper capacitors
with the effective moisture resistance of polyester
plastic film capacitors . . . to give you performance
that can’t be beat.

@ Here’s the kind of performance you can expect from
DIFILM: very high insulation resistance, low power
factor, moderate capacitance change with temperature,

The major capacitor improvements come from

ISP rAcUE RESEARCH i CONSTANTLY PRODUCING NE

34

excellent retrace under temperature cycling, and supe-
rior long-term stability . . . all at regular prices!

e This high performance is fully protected by HCX®,
an exclusive Sprague hydrocarbon material which
impregnates the windings, filling all voids and pin-
holes before it polymerizes. The result is a solid rock-
hard capacitor section. These capacitors are further
protected by an outer molding of humidity-resistant,
non-flammable phenolic.

For complete technical information on DIFILM Black
Beauty Capacitors, write for Bulletin M-759 to Sprague
Products Company, 51 Marshall St., North Adams, Mass.

SPRAGUE

world’s largest capacitor manufacturer

*Feom .001 xF op

AND BETTER CAPACITORS FOR YOU

ELECTRONICS WORLD
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and Mono Hi-Fi...the experts say
your best buy is

“The overall design of the HF-81 is conservative, honest and
functional. It is a good value considered purely on its own merits,
and a better one when its price is considered as well.”

— Hirsch-Houck Labs (HIGH FIDELITY Magazine)

Advanced engineering e Finest quality components
‘“Beginner-Tested,” easy step-by-step instructions

LIFETIME service & calibration guarantee at nominal cost

IN STOCK — compare, then take home any EICO equipment
— right “off the shelf’’— from 1500 neighborhood EICO dealers.

FUNGTION SEL

@ @

rEBLE

———

Stereo Amplifier-Preamplifier HF81

HF81 Stereo Amplifier-Precamplificr selects,
amplifies, controls any stereo source & feeds it
thry self-contained dual 14W amptifiers to a
pair of speakers. Provides 28w monophonically.
Ganged level controls, separate balance control,
independent bass & treble controls for each
Channel. Identical Williamsen-type, push-pull
ELBY power amplifiers. “Excellent™ — SATURDAY
REVIEW, HI-FI MUSIC AT HOME. *‘Qutstanding
quality , _ . extremely versatile,”’ —ELECTRONICS
WORLD LAB-TESTED. Kit $69.95. wired $109.95.
Includes cover

HFBS Stereo Preamplifier is a complete. master
stereo preamplifier contral unit, self-powered for
tlexibulity & to aveid power-supply problems. Dis-
tortion porders on unmeasurable even at high
output levels, Level. bass, & trebie controls inde-
pendent for cach channel or ganged for both
channels. Inputs for phono, tape head. mike, AM,
Frt, & FM-multiplex. One each auxiliary A & 8
input in gach crannel. Swilched.in Joudness com-
pensator. “"Extreme {flexibility , . . a bargain.”
HI-FI REVIEW. Kit $39.95. wired $64.95. Includes
Cover

New HFAT 70-watt Stereo Power Amplifier: Dual
3ISW power amplifiers of the highest quality
Uses top-Quality output transtormers for undis-
torted response acro<s the entire audlo range at
full pewer to provide ytmost clarity on full
orchestra R organ. IM distortion 19 at 70w,
harmonic gistortion less than 1% from 20 1o
20,000 cns within 1 db of 70W. Uitra-linear con-
necied EL3A oulput stages & surgistor-protected
silicon diode rectifier power supply. Selector
switch chooses mono or stereo service; 4, 8,
16. and 32 ohm speaher taps, inpul level con-
trols: hasi¢ sensilivity 0.38 volts. without exag-
geralion, on e very finest stereo amplifiers
availanie repardiess ol prce. Use with self-
Nowerrd steico preamphfier-control un HF8S
reconimended). Kit $54.95. Wired $114.95.

HFE6 28w Stereo Power Ampiifier Kit $43.95.
wired $74.95.

FM Tuner HFT90: Prewired, prealigned, tempera-
ture-compensated “fronl end’ is diif'-free. Pre-
wired exclusive precision eye-tronic traveling
tuning indicator. Sencilivil): 1.5 uv for 20 db
quieling; 2.5 uv for 3C ¢u qu.eting. [ull limiting

January, 1960

from 25 uv. IF bandwidth 260 k¢ at 6 db points.
Both cathode follower & FM.multiplex stereo
outputs, prevent obsolescence. very low distor-
tion, “'One of the best buys in high fidelity kits."

AUDIOCRAFT. Kit $39.95°. wired $65.95°,
Cover $3.95. “Less cover, F.E.T. Inci

Few AM Tuner HFT94. Matches HFT9D. Selects
‘hi-fi'' vide (20¢ - 9ke : roweak-
station narrow (20¢ — Skc 3 db) bandpass.
Tuned RF stage for high selectivity & sensi-
tivity: precision eye-tronic « tuning. Kit $39.95,
Wired $65.95 Incl. Cover & FE.T

New FM/AM Tnner HFT92 combines the re-
nowned EICO HFT90 FM Tuner with excellent
AM tuning facilities. K 1 $59.95. wired $94.95.
Includes cover & F.E.T.

New AF.-4 Stereo aAmplifier provides clean 4W
per channel or 8W total outpul. Inputs for
ceramic/crystal sterea pick-ups. AM-FM stereo,
FM-multi steieo. 6-position stereo/mono selec.
tor. Clutch-concentric level & tone controls. Use
with a pair of HFS.5 Speaker Systems for gocd
quality. low-cost stereo. Kit $38.95. Wired $54.55.

HF12 Mono integrated Amplifier provides com-
plete “‘front-end”™ facilities and true high fidel-
Ity pertormance. inputs for pnone. tape head. TV,
tuner and crystal ‘ceramic cartridge. Preferred
variable crossover, feedback type tone control
circuil. Highly stable Wilhamson-type power
amplifier circuil, Power cutput: 12W continudus,
25W peak. Kit $34.95. Wired $57.95. Includes
cover

New HFS3 J-way Speaker System Semi-Kit com.
piete with laclory-built 353” veneesed plywood (4
sides) cabinet. Bellows-suspension. full-inch ex-
cursion 12" woofer (22 cps res.}, 8" mid-range
speaher with high internal damping cone *Tor
smooth response, 342" cone tweeter, 214 cu. ft.
ducted-port enclosure. System Q of 12 for smooth-
es! frequency & best transient response. 32-
14.000 ¢ps clean. usefu! response. 16 ohms
impedance. HWO: 26127, 13%",14%". Unfinished
birch $72.50. walnut, mahogany or teak $87.50.

New HFS5 2.wav Speakeér System Semi-Kit com-
pirle with faclory-built 32" veneered plywood (4
s10es) cabinet. Bellows-suspension, 5" excur-
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Over 1 MILLION EICO instruments |n use throughout the world,

70w Stereo Power Amplifier HF87
28W Stereo Power Amplifier HF86

FM Tuner HFTS0 FM/AM Tuner
AM Tuner HFTS4 HFT92

12w Mgeno Integrated Amplifier HF12
Other Mene Integrated Amplifiers:
50, 30, & 20W (use 2 for stereo)

2-Way Bookshelf
Speaker System HFS1
3-Way Speaker System HFSJ
2-Way Speaker System HFS$S

sion, 8" woofer (45 cps res;, & 3IVy" cone
tweeter. %4 cu. ft. ducted-port enclosure. Sys.
tem Q of 1% for smoothes! frequency & best
transtent response. 45-14,000 cps clean, useful
response. HWO: 24", 12%2”, 1012”. Unfinished
birch $47.50. Walnut, mahogany or teak $59.50,
HFS1 Bookshelf Spcaker System complets with
factory-built cabinet. Jensen 8" woofer. match-
ing Jensen tompression-driver expenential horn
tweeter. Smooth clean bass: crisp extended
highs. 70-12,000 cps range. 8 ohms. HWD: 23" x
11" x 9. Price $39.95.

HFS2 Dmni-Directional Speaker System (not illus
HwD: 367, 15147, 11342 -‘Eminently musical’

HIGH FIDELITY. “Fine for stereo™  MODERN
HI-Fi. Completely factory- built. Mahogany or wai.
nut $139.95. Biond $144.95.

IMPORTANT NOTE: All EICO kits built
according to our instructions, and all
EICO factory-assembled equipment, con-
form to the high standards and speclfica-
tions as published in EICO literature and
advertisements, AlIt EtCO factory-assembled
equipment is completely ar.d meticulously hand-
wired throughout no printed cirCuitry: each
factory-assembled unit is 160% final-tested
throughout for each feature and function no
‘'spol’’ or '‘partial’ checking. In EICO's final-
test technioues, notnrinz is left te chance.

Fill out coupon on next page for FREE CATALOG.
Ask your deater «noul EICD's  xtiusive STERED RECORD BONUS

Add 5% in thn West_
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The specs prove

TV-FM SWEEP GENERATOR
AND MARKER #1368
KIT $69.95 WIREOD $119.95

PEAK-TO0-PEAK

VIVM #232 &
UNIPROBE (pat. pend)
KIT $29.95

WIRED $49.95

Tests all receiving tubes (picture tubes with

adapter), n-p-n and p-n-p transistors. Com-
posite indication of Gm, Gp & peak emission. Simul-
taneous selection of any one of 4 combinations of
3 plate voltages, 3 screen voltages, 3 ranges of
continuously variable grid voltage (with 5% accurate
pot.). Sensitive 200 ua meter. 10 Six-position lever
switches: freepoint connection of each tube pin.
10 pushbuttons: rapid insert of any tube element in
leakage test circuit. Direct reading of inter-element
teakage in ohms. New gear-driven rollchart. CRA
Adapter $4.50.

Entirely electronic sweep circuit with accu-
rately-biased increductor for excellent line-
arity. Extremely flat RF output. Exceptional tuning
accuracy. Hum and leakage eliminated. 5 fund. sweep
ranges: 3-216 mc. Variable marker range: 2-75 mc

FREE CATALOG shows you HOW TO SAVE

it...your best buy is

@

in_ 3 fund. bands,
marker o0sc., xtal

4.5 xtal

provision. Attenuators:

ittt o

L]

A

G

DYNAMIC CONDUCTANCE
TUBE & TRANSISTOR
TESTER #666

KIT $69.95 WIRED $109.95

Complete with steel cover & handic

c

RF SIGNAL GENERATOR #324

KIT $26.95

supplied.
Marker Size,

WIRED $39.95

60-225 mc on harmonic band.

Ext. marker
RF Fine, RF

Coarse (4-step decade). Marrow range phasing con-
trol for accurate alignment.
150 ke to 435 mec with ONE generator in 6
fund. bands and 1 harmonic band! +=1.5% freq.
accuracy. Colpitts RF osc. directly plate-modulated
by K-follower for improved mod. Variable depth of
int. mod. 0-50% by 400 cps Colpitts osc. Variable
gain ext. mod. amplifier: only 3.0 v needed for 30%
mod. Turret-mounted, slug-tuned coils for max. ac-
curacy. Fine and Coarse (3-step) RF attenuators.
RF output 100,000 uv, AF output to 10 v.
D Uni-Probe — extlusive with EICO ~ only 1
probe performs all functions: half-turn of probe
tip selects DC or AC-Ohms. Calibration without re-

S
—

e @

COLOR & MONOCHROME
DCTOSMCLABR TV

5 OSCILLOSCOPE # 460
KIT$79.95 WIRED $129.50
5" PUSH-PULL

Oscilloscope *425:
Kit $44.95 Wired $79.95

moving from cabinet. Measure directly p-p voltage
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. 442"
meter, can't-burn-out circuit. 7 non-skip ranges on
every function. Zero center.

g Features DC amplifiers! Flat from OC to 4.5 mc,
usable to 10 mc. Vert. Sens.: 25 mv/in.; input
Z 3. megs; direct-coupled & push-pull throughout.
4-step freq.-compensated attenuator up to 1000:1.
Sweep: perfectly linear 10 cps — 100 ke (ext. cap.
for range to 1 cps). Pre-set TV .V & H positions.
Auto sync. lim. & ampl. Direct or cap. coupling;
bal. or unbal. inputs; edge-lit engraved lucite screen
with dimmer control; plus many more outstanding
features.

509, on 65 madels of top quality professional test equipment. MAIL COUPON NOW!

*PAT. PEND.

New Transistor

Portable Radio RA-6 NEW Power & Bias

Kit $29.95

Wired $49.95 Supply for
Inci. F.E.T.; less 9V batt.  1ransistorized
Prealigned RF, IF Eqpt. =1020 -
xfmrs; push-pull Kit $19.95

audio; 6" spkr. Wired $27.95

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

SEE OUR OTHER ADVERTISEMENT ON PAGE 106

Add 5% in the West. © 1959

4{TURN PAGE FOR MORE EICO VALUES

)
L

Tube Tester =625

6V & 12V Battery

JtA$ 3419 ioct 20,000 Ohms/Yolt
NEW Tube & Wired $49.95 Eliminator i i
CRT Fil. v tests 600 mil & Charger <1050 Kit $24.95
Tester =612 ) series string type Kit $29.95 Wik 3-29 -
Kit $3.95 Series/Parallel tubes Wired $38.95 -
Wired $5.95 R-C Combination « illuminated Extra-fittered for 1000 Ohms/Volt
Fast-Checks Box =1140 roll-chart transistor equipt. V-0-M =536
radio/TV tubes, Kit $13.95 Pix Tube Test =1060 Kit $38.95 Kit $12.90
pilot lamps, etc. Wired $19.95 Adapter. $4.50 wired $47.95 Wired $14.90
'
e = [ {T) Ew1l |
r - e, | 33:00 Northern Blvd. |
s ® VTVM Probes | thc. 1, Ny |
t- ' Kit wired | qpo o HOW TO SAVE 50% on (J Test Instruments |
{4 9 :;ak-to-Peak :;:g :::: | O Hi-Fi O Ham Gear. [J Send: free Stereo Hi-Fi |
R-C Bridge & R-C-L High Voltage ’ | Guide. Send me FREE Catalog, name of neighborhood |
Comparator =9508 Probe-1 : $6.95 | dealer. i
Kit $19.95 High Voltage
) Sams Probe-2 $4.95 I Name ‘
- Scope Probes
L hms-
ey = Demodulator . $3.75 $5.75 | Address.. 1
10 mmfd-5000 mfd, Direct $215 $3.95 | ity Zone State |
1

power factor

Low Capacity $3.75

$5.75

www americanradiohictorv com

ELECTRONICS WORLD
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Alr T'raffic Control

By JAMES A. NILAND

Former Assistant to the Administrator, Region [, Federal Aviation Agency

With more and faster planes, the control of air traffic must be a precise

task with no margin for error. The job is being done by electronics.

air travelers “zipped” through the sky at what was

then the fantastic speed of approximately 150 miles-
an-hour. Not only the speed, bur the altitude of 18,000 to
20.000 feer was suflicient to identify one as a seasoned air
traveler.

In the short span of the past two decades, aviation has
literally leaped from the two-engine aircraft to the four-
engine jets {lying five to six miles above the earth's surface
at better than 500 miles-an-hour.

And while the speed of aircraft has increased, so has the
number of aircraft flying the airways criss-crossing the
United States. In 1939 there were approximately 29,000
licensed aircraft; there were upwards of 110.000 licensed
to Ily in 1959. Approximate figures in the various categories
are: military 42,000, air carrier 2000, and general aviation
over 65.000. The latter category includes all aireraft either
Privately or coiporately owned. In short, it accounts for all
aircraft execept military and airline aireraft.

More and faster airplanes have posed a gigantic problem
in air traflic control. It's not as simple as red and green
lights on railroads or highways. There are no “caution
lights” on the airways. It's a precise task with no margin
for error, and the job is being accomplished by electronics.

The essential tools of air traflic control are radio and

M ANY of us have forgotten that less than 20 vears ago,

January, 1940

radar. Radio was first, and then radar became the sccond
tool of the air traffic controller after World War II.

Air Route Traffic Control Centers

Control of aircraft is under two basic sets of rules: IFR
(instrument flight rules) and VFR (visual flight rules).
Under IFR control, the aircraft is guided by an Air Route
Traffic Control Center (ARTC). This guidance assures the
pilot that his aircraft is being monitored along its entire
course. An aircraft flving VFR is operating on a “see and be
seen” basis.

Airways, like highways on the ground, are the core of the
air traflic control system. Just as a motorist follows a
numbered highway, the pilot follows a numbered airway
between terminal points. The numbered airways are just
as exact as to turns and direction as are the highways on a
road map.

Unlike the driver who selects his numbered route from
a gas station road map, the aireraft pilot files a flight plan
with an ARTC maintained by the Federal Aviation Agency.
There are 31 such control centers (sce Fig. 1) in the U. S.
linked together hy leased telephone lines.

Air Traflic Contro! Centers differ from airport control
towers. Centers direct traflic between terminal areas;
control towers guide air traflic in a radius of approxi-

37

www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

View taken from inside an airport traffic control tower, The
tower controls air traffic within about 20 miles of airport,
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Fig. I. The FAA air route traffic control center areas are shown above.

mately twenty miles of the airport,

An ARTC is a facet of air travel not
known to most planc passengers. Un-
like the airport control tower visible to
all, the FAA ARTC is usually some dis-
tance from the ramps and runways.
At New York's International (ldle-
wild) Airport, it is housed in Hangar 11
about two miles distant from the pas-
senger terminal and control tower. Al-
though designated as a “hangar,” it is
actually a three-story building with
more than half its area given over to
air traffic control and electronic
equipment,

The New York ARTC guides IFR
air traffic between Salisbury, Maryland
and Montauk Point on the eastern tip
of Long Island. Inland its arca of con-
trol extends west to Phillipsburg.
Pennsylvania and northwest to Elmira,
New York. To the cast the ocean con-
trol section guides traffic over the At-
lantic Ocean in an arca bounded by
Nova Scotia, the Azores, imd Bermuda.

All IFR traffic landing or departing
from Idlewild, La Guardia, and New-
ark airports clears through the New
York ARTC. To accomplish this seven-
day-a-week, around-the-clock job, more
than 500 people are employed, work-
ing in three eight-hour shifts.

Communication
Communication is, of course, the
heart of air traffic control. New York's

38

air traffic controllers have at their dis-
posal air-to-ground and ground-to-air
radiotelephone circuits for communica-
tion with aircraft, lecased telephone
land-lines for communication with
other Air Traffic Control Centers, and
remote communication stations along
the airways. Land-line teletypewriters
provide flight-plan information and
weather reports.

The direct radiotelephone communi-
cation between pilots and air route
traflic controllers is accomplished by
means of 45 separate channels of indi-
vidual frequencies, both u.h.f. and v.h.f.

A New York area traffic controller keeping track of aircraft
movements by noting flight location on flight progress strip.

For ocean control there are two high-
frequency channels. The ocean control
transmitter is located at Sayville, Long
Island, the receiver at Barnegat, New
Jersey, and both are connected to the
New Yark Center by radio relay.

Within the Center there are 260
miles of wiring involved in the inter-
connection and interlocking of switch-
ing controls, microphone connections,
earphones, and speakers. Added to this
are 1700 miles of land-line circuits link-
ing remote transmitters and receivers.
The Center has 115 leased telephone
circuits.

The Flight Plan

In New York., as in all other Air
Traffic Control Centers, the pilot files
an instrument flight plan at least one
hour before departure. The plan indi-
cates his departure time. destination,
requested altitude, and airway. This
is almost like planning a cross-country
trip by motor car. First you decide the
time you start, and you have your
numbered highway route marked in
advance. The big addition, of course,
is altitude.

From departure to destination, the
airceraft flying an IFR flight plan is
under positive control. An aircraft fly-
ing from New York to Cleveland is con-
trolled by the New York Center until
it passes Phillipsburg, Pennsylvania,
where it is turned over to the FAA Air
Traffic Control at Cleveland. Before
the plane departed from New York, the

Controllers check computer-prepared flight data and weather findings in the com-
puter room of FAA's New York area Traffic Control Center at International Airpert.
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Cleveland Center was advised of its
flight plan and had reserved the re-
quested altitude and airway for the aire-
craft when it was scheduled to enter
the Cleveland control area. This funda-
mental prineiple is carried on in non-
stop transcontinental flights, or any-
where within the UL S, and its terri-
toriex,

VOR and ILS

There was a time many yvears ago
when aircraft on cross-country flights
were guided in the daylight by arrows
painted on roofs of barns, and at night
by rotating beacons on mountain tops.
Although there are a few heacons still
in operation and some air-minded citi-
Zzens still paint arrows on their rooftops
pointing to the nearest airport. naviga-
tion of aircraft from the ground hoth
night and day is now being accom-
plished by eleetronices.

Spaced approximately every hundred
miles along the airwavs are v.h.f. omini-
range (VOR) stations. Wherever lo-
cated, they are an object of curiosity.
Their location, dependent on  the
straight-line airway, might place them
in a remote mountain spot. the edge of

A town, or near an airport, They are N
painted in a red and white checker- -
board style and have an unusual ap- | 4

pearanee.

The system is an  all-directional
range station, giving bearings for the . .
entire 360 degrees around the compass, This is a stack. Depending on the amount of Stacks are "built" from the bottom up
traffic, an airport may have one or many by the Air Route Traffic Control Center.
stacks. Stacks are used in bad weather when  The Mew York Air Route Traffic Center,
planes cannot land as frequently as in good  in building its various stacks {some twenty-
weather. They are also used in good weather  five in all), coordinates its work with the
when heavy traffic prevents a plane from control towers af ldlewild, LaGuardia and
landing immediately. Stacks, resembling Newark airports. In essence, the center
race track patterns, are permanently estab-  builds the stack and the tower unloads it.
lished near an electronic "fix,”" which may Stacks are built at thousand-foot levels
be a VOR, a low-frequency range station, starting from 3000 feet and ranging up to
or a homing beacon. Esch leg is designated  10.000 feet altitude. Jets with their high
as either one or two minutes before turn at  rate of fuel consumption prefer to be held
the standard rate of five degrees per sec-  at higher altitudes, which are most econom-
ond. In the New York area most holding ical for fuel consumption. Jets are usually
patterns are one minute per leg because of  given expeditious handling when placed in
the heavy traffic, 2 holding pattern,

Traffic controllers at display scopes of airport surveillance radar [ASR) equipment.

Air route surveillance radar [ARSR) antenna.

Fig. 2. Radar signal [left) reflects from
clouds, buildings as well as from plane to
produce scope clutter. Beacon [right) trans-
mits interrogating signal which triggers
plane’s transponder into transmitting strong
answering signal on different frequency.
Beacon receiver does not pick up reflected
signals, hence clouds, buildings will not pro-
duce any indication on the beacon scope,

{ )
\ )
- JAN
[ RADAR BEACONJ

January, 1960
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VOR transmitter building located at New
York's International Airport {ldlewild).

The VOR sends out statie-free radio
signals for the guidance of pilots,
transmitted on frequencies between 112
and 118 me.

kach VOR transmits repeated identi-
fication signals cither in code or re-
corded voice. These signals enable the
pilot to establish his course along an
airway. From time to time the identi-
fication signals go off the air in order to
broadcast weather reports. The weath-
er reports are broadeast 15 and 45
minutes after the hour. Within the
last few years this weather data was
made public. As a result, farmers,
operators of small marine craft, and

-
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trucking concerns have been tuning to
their nearby VOR for weather reports.

The Instrument Landing System
(ILS) now in use at most airports has
been an electronic hoon to air travelers
and airlines. Although not specifically
identified as a safety measure, the ILS
System has enabled airlines to make
scheduled landings under adverse
weather conditions.

The system consists of two radio
transmitters at an airport sending out
radio beams to guide the aireraft on its
instrument approach and landing. One
beam, called the localizer, tells the
pilot whether he is to the right or teft
of the centerline of the runway. The
other beam, the glide slope, shows him
the correct angle ol descent. This in-
formation is displayed in the cockpit of
the aircraft by two needles on a single
meter {ace. one vertical, the other hori-
zontal. The vertical needle moving
right to left indicates the plance’s posi-
tion in reiation to the centerline of the
runway, The horizontal needle tilting
up or down indicates the position of the
aircralt on the glide slope, either low
or high, With hoth needles crossed at
right angles, the aireraft is on course
and making an accurate landing, even
though the pilot may not be able to see

the tips of his own plane's wings.

Computers in Control Centers

The final decisions in air traflic con-
trol are made by the air traffic con-
trollers in the control centers and air-
port towers. Their responsibility is
heavy. The present and future tools of
the air traflic controller are electronic
instruments. The Federal Aviation
Ageney, which is responsible for the na-
tion's air traflic control system, has
pointed out that modernization of the
alrways involves “‘inercased installa-
tions of radar and other clectronic
equipment.”

The FAA has installed in the past six
months “Univac” File-Computers in its
air traflic control centers in New York,
Washington, Boston, Pittsburgh, and
Cleveland. The computers will not re-
place the air traflic controllers but will
reliecve them of their “bookkeeping
chores,” and lessen fatigue.

The computer performs the neces-
sary calculations of an aircralt's pas-
sage along the ainvays, Instead of the
air traflic controller computing speed
of the aircraft and estimating time of
arrival over various check points, the
electronic computer does it for him. All

(Continued on puge 152)
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YMBOLIC of the Jet Age, our cover

shows a portion of one of American
Airlines’ new 707 Jet Flagships along with
the new Newark (N.J.) Airport control
tower. The $5-million jet plane is crammed
full of electronic gear, not only for com-
munications and radar, but also for air-
conditioning control, automatic pilots, fuel-
injection control, and many other special
uses. It has been estimated that the total
cost of all the electronic equipment in the
707 is $500,000.

The nose cone has been raised in order
to show the antenna of the weather sur-
veillance radar. This equipment has proved
to be so valuable that the FAA has re-
cently proposed a new safety regulation
calling for the installation of this type of
gear on all airliners. The particular radar
installed in the plane on our cover is an
RCA AVQ-I10, operating in the 5-cm. band.
The radar has a maxmum range of 150
miles. The antenna rotates through 360 de-
grees. although the radar beam is cut off
toward the rear by the plane's fuselage.
The normal coverage angle is therefore

www.americanradiohistorv.com

from wingtip to wingtip, or about 210 de-
grees. The antenna can also be tilted down-
ward or upward for better coverage. The
nose cone is made of special material that
is transparent to the radar beam.

The Newark control tower, recently built
by the Port of New York Authority at a
cost of $13¥-million, is one of the most
modern and well-equipped structures of its
type, Although Newark does not handle
jet flights, except in an emergency, this
tower is symbolic of the importance of
electronics in air traffic control. About $1-
million of electronic equipment is installed
here, including 29 transmitters, 22 receiv-
ers. direction finding, and air surveillance
radar gear. In addition, the tower controls
two instrument-landing systems, one omni-
radio range, distance measuring equip-
ment. and & telecommunication network.
To maintain and operate this complex net-
work, the FAA has staffed the tower with
16 highly skilled electronic specialists and
58 air traffic controllers. y
(Tower photo by Bob Loeb: plane phote
courtesy American Airlines.)

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

C T 1 ZEN"S 8 A ND TR AN S C F £
S ¥ SQUELCH OISABLE SWITCH
= - —— -
on zw £ i =
3 [ ‘H MEATHKXIT
AV SPEAKER
CR ’ N, o ¥
N3G
/l L I+ 3 "
(SEE TEXT)
Ii >quwu1' TRANS -
> = -
i WINDING ¢ -
—=L SOC00 G0 G
Fig, 1. Simple circuit
modification used. VICROSHONE VOLUME TUNING

L

-

e op

LETS
o Ly

N\ THars
. .

»@ o A ...t@ —_—

’ o rndua

The
switch is a rotary type
mounted on the front panel.

added squelch-disable

A "Rush Suppressor” for Citizens Radio

By JAMES D. GREEN
Chief Engineer, WELO

/

AVE you ever listened to a super-
H regenerative receiver for a fairly

long time and wished you had a
“rush suppressor” or some such gadg-
et? This problem has long since
passed with the advent of the more
modern superhet receiver. or has it?
With the opening of the new Citizens
Band service, the superregen is again
becoming popular and. for some, a
headache. Oh, if we could only quiet
that infernal noise!

We recently purchased two of the
new Heathkit Citizens Band trans-
ceivers for communicating with one
of our engineers living in a rural area
devoid of telephone facilitics. This
transceiver, like many others on the
market, has a superregen receiver and,
consequently, no squelch.  After the
units were assembled. the author be-
gan an immediate scarch for some
means of quieting these “rush boxes.”
We planned to keep them in operation
(standby) at jeast cighteen hours a
day and the noise simply could not he
tolerated.

Like most superregens the first audio
tube has quite a bit of quench signal
oh its elements (even with filtering).
This eliminated the first audio tube as
a point for obtaining control voltage
for any type of squelch circuit. Besides,
using the noise quieting property of a
signal to operate a squelch circuit
would involve the use of more tubes.
It was decided that any squelch for the
superregen should be in keeping with
the circuit itself-—simple, cheap, and
relatively foolproof.

After some deliberation the simple
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circuit of Fig. 1 was devised. The cir-
cuit utilizes the voice-control principle
for operation. It was found that any
voice signal of comfortable listening
level will have stronger audio peaks
during modulation than the residual
rush-level heard in the receiver. By
picking off the audio from the voice-
coil winding of the output transformer
and rectifying it, we now have a dc.
control voltage that can be used to
operate a sensitive relay. The audio
present on the voice-coil winding of the
output transformer, along with the
resultant d.c.. is indirectly controlled

A simple modification that will provide a noise squelch
for all receivers, including even the superregenerative.

hy the normal volume control on the
receiver. By setting the volume con-
trol with no signal (normal set rush-
level only) just to the point that the
relay releases, the speaker is cut off.
Ah, dead silence at last!

When a carrier is picked up by the
receiver, the d.c. across the relay actu-
ally drops and, of course, nothing hap-
pens since we have already set the re-
lay to the release point. When the
carrier is modulated things change
abruptly. The peak audio on the voice
winding is greater than the normal

tContinued on page 140)

Top-chassis view of the transceiver showing the location of the added components.
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4 Aluminum Music Sphere

From the world of tomorrow comes this “Forecast Music
Sphere,”’ created by Lester Beall for the Aluminum Co.
of America. The novel enclosure houses a stereo music
system with extending satellite speakers which telescope
into the aluminum body shell. The front hemisphere is
opened to reveal turntable and amplifier controls. The
prototype design represents a design concept. It is not
on the market, and there are no immediate plans to place
it in production.

Stratovision Goes Educational

Pictured is the experimental Westinghouse Stratovision
station which first demonstrated the feasibility of air-
borne telecasting—a technique that will be utilized by
the Midwest Council on Airborne Television Instruction to
make available instructional television programs over a
six-state area. Programs will be transmitted from ground-
based facilities at Purdue University in Lafayette, Ind
to the circling four-engine aircraft some distance away.
Retelecast will take place from the plane to schools and
colleges which choose to participate in the project. Es-
timated coverage will be a circle 300-400 miles in diameter,
reaching from Milwaukee and Detroit to Cincinnati and
Louisville. v

Recent
Developments
in

Electronics

4 Retarded Surface Wave Antenna

A retarded surface wave antenna with high gain and
low silhouette has been developed by Chance Vought
Electronics Division for use in airborne early warning
radar as well as ground based and shipboard radar.
Initial tests showed such good performance character-
istics that the company devoted additional efforts to
perfecting the design. Most airborne radar antennas
are so large in diameter and thickness that they pre-
sent aerodynamic and weight problems for the aircraft
designer. A 33-foot retarded surface wave antenna
would be only 1% feet in thickness and weigh 2400
pounds, compared to 8 feet and 5030 pounds for a
parabola-type antenna. At the same time the new
antenna would equal or exceed a conventional antenna
in electrical performance. The design is adaptable to
various sizes and configurations.

42 ELECTRONICS WORLD
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Ticker-Tape TV

At the modern new offices of Goodbody & Co., New York City,
a network of strategically located closed-circuit TV receivers
flashes pictures of stock ticker tapes to customers. partners,
and employecs in all executive and sales areas. The TV
equipment, designed by General Precision Laboratory Inc.,

enables the firm to provide faster and more efficient service
for clients. -

Automatic Testing of TV Picture Tubes
Latest innovation in the manufacture of black-and-white
television picture tubes is a new automatic testing machine
which has been installed at the RCA Electron Tube Divisiow'’s
plant in Marion, Ind. This precision instrument performs
26 different tests on the tubes at a rate of 600 per hour.

January, 1960

4Twin Tropo Scatter Antennas
A pair of 60-foot tropospheric seatter
antennas, specially mounted at opposite
ends of a 180-mile long section of the
Gulf of Mexico, form a vital link in a
new communications network built for
the U. 8. Air Force's Eglin Gulf Test
Range. Built at a cost of $6-million. the
entire 565-mile long network is being
used for high-speed transmission of
timing, telemetering, radar data, and
voice signal information along the
missile range. The antennas were built
by Blaw-Knox Co. and erected by Phil-
co Corp.

Boxcar-shaped

Radar Antenna

A rotating 50-ton radar antenna. 104
feet long, will warn against enemy air
attack when it joins the nation's SAGE
defense network in the near future.
Developed for the Air Force by Ruay-
theon Co. under a $20-million engineer-
ing program, the super sentry will
detect invaders hundreds of miles away
to give early warning.

v

>
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Fig. I. An acoustically unbalanced room
may cause the speaker system to sound
-~ unbalanced to the listener. Stereo speak-
ers are at A and B, listener is at X,

Room Acoustics for Stereo

PART 1 BASIC PRINCIPLES

\
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Fig. 2. An arrangement whereby im- \ ; P> - T
proved acoustic symmetry among listener, o] M B S
speakers, and room is obtained by a re- i, | Wl
arrangement of room furniture of Fig, I, ‘\\\‘\ i 5 ..____/'
-

By ABRAHAM B. COHEN / Advanced Acoustics Corp.

There is an intimate relation between the stereo
speaker system and the listening room. Here are the
general principles to be followed for best results.

controlled acoustics in the listening
room, For stereo listening, the
room acoustic problem becomes even
more critical because the reverberant
room conditions and reflective wall sur-
faces may either greatly enhance the
stereo effect or completely destroy it.
In achieving optimum stereo cffect,
there is an intimate relationship be-
tween the type of stereo speaker sys-
tem used and the acoustic conditions of
the room. Because of the many differ-
ent types of speaker systems and the
innumerable types of listening rooms,
a simplified approach to the speaker-
room combination will be covered. This
approach may then be extended to di-
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GOOD sound reproduction requires

verse types of loudspeaker systems.

Proper speaker placement for high-
fidelity sterco reproduction is consid-
erably more complex than for high-
fidelity monophonic program material.
In single-channel reproduction we have
but one problem as far as the loud-
speaker is concerned, i.e.. at which spot
in the room will the loudspeaker per-
form hest ? With stereo we have a com-
pound problemy which involves: (u)
how far apart shall the speakers be?
and (b)) how shall they be angled to-
ward the listening area? This leads to
the next point (¢) which involves the
bhest place to sit, stand, or recline to get
the best stereo effect. Unfortunately,
many articles in the sterco literature

www americanradiohictorv com

treat only lightly onc additional factor
that influences all of these considera-
tions. This factor is the effect of the
acoustical condition of the room in
which the ‘stereorama” is displayed.

Psycho-Acoustic Enlargement

The conditions which characterize a
good listening room, whether for mono-
phonic or stereo service, involve two
simple factors. The first is that the
room be reverberant to the proper
degree to give the reproduced sound
“liveness.” The room should not be too
reverberant for then the reproduced
sound would appear too cavernous,
hollow, and indistinct. Nor should the
room be overstuffed for then it would

ELECTRONICS wWOaLD
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sound dead and sombor. To a consider-
able degree, sterco svstems themselves
produce a psycho-acoustical revision of
the ahsolute acoustic properties of the
listening room. This, in effcct, may
make a room seem larger than it really
is simply because of the apparent dis-
crete localization of different scctions
of a large orchestra to scparated areas
within the room. The very essence of
stereo sound reproduction thus “push-
¢s” the walls of the room apart. Our
minds automatically tend to convert
this “spread out” reproduced orches-
tra into a ‘“‘stage” for the orchestra.

Such psycho-acoustic cnlargement,
when listening 1o monophonic, or
single-channel, program material ra-
diated frrom one central speaker open-
ing. would be virtually impossible.
Some cfforts are made to produce arti-
ficial enlargement of monochannel re-
cordings at the recording studio by the
judicious injection of controlled
amounts of reverberation. There have
heen many “pop” selections recorded
with this artificial reverberation added

but in many instanccs so poorly done
that the music and singer are all but
lost in the muddled “barrel of sound.”

Thus, in monochannel reproduction,
size of the room in “undirectional,”
that is, controlled in a “reverheration
direction” but only by the reverbera-
tion inserted at the sourec. This is in
contrast to sterco recording where
spaciousness is not only injected at the
source bhut is, moreover, under the con-
trol of the listener with respect to
placement of the speakers and their
acoustical environment.

The fact that therce has heen a fad
for injecting reverberation into mono-
phonic recordings, even though over-
done, is indicative of the feceling that
“spaciousness” does add psychological
“depth” to our listening area. There are
even electrical reverberation devicces,
intended for home use, which are de-
signed to “liven up” (psycho-acoustical-
Iy) the monochannel reproduction. In
the case of monophonic reproduction,
however, where the original source of
the reproduced sound is a single cabi-
net, it is more difficult to get a wide-
stage psycho-acoustic effet without re-
sorting to these highly accentuated
effects incorporated in the original
selection. It would be considerably
better to make the recerding under
natural reverberation conditions and
let the acoustic enlurgement be ob-
tained by means of the listening room
environment. This, however, is a rath-
er utopian ideal. Pehaps someday the
standard living room will come with
adjustable sound-conditioning facilitics
similar 1o the air-conditioning systems
now in widespread use.

In the early days of stercophony, it
was frequently noted that, when a
switch was made from monophonic to
stereophonic playback, to get the same
“loudness” effeet, the total gain of the
amplifiers had to be reduced. Perhaps
these were the first straws in the
(acoustic) wind that tended to show
that with monophonic reproduction the
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ear needed more re-enforeement from
its surroundings to get the same loud-
ness effect as for the stereo reproduc-
tion. From this we may possibly con-
clude that a “live-r" reverheration
condition is desirable for monophonic
reproduction than for stereo reproduc-
tion. This lcads us to the thought that
it would be desirable not only to be able
to correct our listening rooms in gen-
eral so as to present the proper acous-
tic environment but to make this
acoustic adjustment variable to ac-
commodate changing conditions of
playback methods, types of programs,
or number of people in the room.

Sterco has the latent power to really
put us in the concert hall, spatially,
without monophonically overdone ar-
tificial effects if the speaker system
is properly balanced in performance
and is judiciously installed in a manner
consistent with good concert hall prac-
tice. This means that we must look to
our living room for the last link in the
“realism” chain, with the aim of bring-
ing it as close to good musical acoustic
practice as possible.

Reverberation Adjustment

In bringing the concert hall into the
stereo room there is nothing we can do
about the actual physical dimensions
in tcrms of feet and inches—of the
listening room to approximate the con-
cert hall. However, there is much we
can do to change the psycho-acoustic
dimensions of the room through ad-
justing its reverberation characteris-
tics to a satisfactory “concert hall”
level. Onee this has been done, we can
place the speakers so that they func-
tion best with the adjusted room con-
ditions to heighten the illusion of ex-
panded acoustic space,

The general principles of room acous-
tics are casily grasped. We sound very
stentorian and robust when we sing
in the bathroom bhecausec the hard,
smooth surfaces bounce the sound
around and around with little absorp-

tion so that *h~ sotnd seemns to persist
loud (bhut not n~cessarily clear) as we
continue to bellow to our heart's con-
tent, On the other hand, if we were
cnmeshed deep in a  well-stocked
clothes closet, we could shout until we
turned blue with exertion and would
still sound weak and fecble, The hard
reflective surfaces of the bathroom
make the room ‘‘live.” The soft, ab-
sorbent “stufling” of the rclothes closet
makes the closet “dead.” In between
these acoustical cxtremes lies an ac-
ceptable mean for good concert hall—
or for that matter--listoning room
liveness. Our acoustic goal is to achieve
a room condition which is live enough
to give fullncss and bhody to all the
musical resonances yet not so live that
recurrent echoes will blur the original
rich sound. There have been many de-
terminations as to the optimum degree
of liveness for the concert hall, and
these same principles may be readily
applied to your own sterco listening
area. However, hefore we illustrate the
application of “acoustic room condi-
tioning,” with emphasis on stereo
speaker placement. it would be helpful
to examine the reverberation units with
which we will be concerned.

Room Interior Surfaces

If a room is “live,” its houndary sur-
faces are very reflective. If it is “dead,”
they are highly absorptive. The com-
mon factor is. then, absorption. The
great body of research that has laid
the foundation for dealing with this
factor of absorption (and reverbera-
tion) was done hy Sabine. He proposed
that the very logical, and very under-
standable, unit of absorption be, liter-
ally, an open window. Obviously, if
sound is generated in a room and some
of that sound reaches an open window,
that portion of the sound that falls on
the open window will leave the room
entirely, as shown in Fig. 3. As far as
the interior of the room is concerned,
the open window completely “ab-

Fig. 3. Room acoustics are controlled by absorption properties of material surfaces.
= —-~ THIS RAY HIGHLY REFLECTED BY HARD CEILING

i__THIS RAY PARTIALLY ABSORBED aND
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Fig. 4. There are many stereo speaker systems in use today as is shown above.

sorbed” the sound that hit it—for none
of that sound found its way back into
the room. A square foot of open space
in a wall thus becomes an “absorption
unit.”

Nothing, but nothing, can quite equal
the absorption of a hole in a wali look-
ing out into the world. Whatever the
material may be, if it is physical, if it
can be weighed, calipered, touched—it
will absorb some sound, reflect some
sound, and transmit some sound. Sub-
stantive materials thus have individu-
alistic absorption characteristics de-
fined by their '‘absorption coefficient”
in relation to *“open space.,” Whatever
the material being considered, its ab-
sorption is always less than ‘“open
space,” a square foot of which is con-
sidered to have “unit absorption.”
Thus. the absorption coefficient of any
material is always less than 1.

Referring to Fig. 3, the sound from
the speaker system that finds its way
out of the window will be completely
lost as far as further usefulness to the
room is concerned. It has, in effect, all
been absorbed by the open window.
On the other hand, the sound from the
loudspeaker which hits the carpet is
partly absorbed and partly reflected
back into the room, Likewise, the sound
hitting the plastered walls and ceiling
is absorbed to a lesser degree and is
reflected back into the room with more
intensity than is the case with sound
striking the carpet. As far as the listen-
er is concerned, the aggregate sound
that reaches him is composed of the
direct ray A, the highly reflected ray
B, and the somewhat reflected ray C.
It is obvious, then, that the degree of
liveness, or ‘“concert-hall-ism,” pre-
sented to the listener by his room is
controlled by the absorptive properties
of his surroundings.

Special Stereo Needs

This problem of the room condition
is important for any type of sound re-
production but for stereo it is doubly
important (no pun intended). For the
sake of preliminary illustration of the
effect of the acoustics of a room on the
resuitant sound field of a stereo speak-
er system, we will use as the stereo
sound source two speakers, 6 to 8 feet
apart, oriented toward the central lis-
tening area by approximately 15 de-
grees each and we will assume that the
speakers are as nearly balanced in
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their performance as is possible.

Now, even though we accept this
“paired speaker” condition as being
most suitable for our illustration, it
should not be inferred that it is the
only acceptable stereo speaker config-
uration. Much definitive work still
needs to be done on speaker pairs (or
trios), balanced or unbalanced, and we
shall have considerable comment to
offer concerning this problem after we
have explored the preliminary example
of the effect of room acoustics on the
reproduced sound from the balanced
and separated speaker system.

Suppose, now, that we place our per-
fectly balanced speakers, at the pre-
viously specified distance and angular
relationships, in a room typical of many
new home constructions where the liv-
ing room and the dining area form a
sort of an “L,” as shown in Fig. 1. The
speakers are neatly balanced on either
side of the equipment cabinet. At the
opposite wall is a foam rubber settee
backed up against a hard plasterboard
wall (decoratively papered, of course)
with probably an arrangement of pic-
ture miniatures hung ahove the couch
(a large, heavy picture would probably
rip its supporting hooks right out of the
plasterboard). In any event, small pic-
tures or large, the backing wall will
be rather “hard” acoustically—it will
reflect quite a bit of the sound that
hits it.

We turn on our stereo system, lower
ourselves onto the comfortable settee
and listen, But although our reproduc-
ing speakers arc balanced, phased,
separated, and angled properly. the
listening system is no longer balanced.
Not even the channel-balancing control
on the amplifiers or ‘stereo control
center” will correct this acoustically
unbalanced room.

Speaker “A” sends a direct sound to
the listener via ray 1 and considerable
wall-reflected sound to the listener via
rays 2 and 3. On the other hand, Speak-
er “B,” while it may transmit direct
sound to the listener, sends very little
reflected sound to his ears for there is
the “open space” of the dining ell in
front of it. Thus the sound from Speak-
er “A’ will be louder to the listener. A
second effect is that there will be con-
siderable high-frequency loss from
Speaker “B” as heard by the listener.
The high frequencies from Speaker “B”
that continue on straight ahead are al-
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most completely lost to the listener
while the highs from Speaker “A" come
to him directly and by reflection. Con-
sequently, although the speakers may
have been perfectly balanced acousti-
cally, their reproduction at the ear's
location is unbalanced, with the un-
balance being preponderantly in the
high-frequency range, due to the dif-
ferential reflective conditions bridging
two speakers and the listener. This is
unfortunate because much of the stereo
effect is contributed by the higher fre-
quencies, If we lose the highs, we lose
the directional sense of the system.

We may overcome these deleterious
effects of the distortion of the direc-
tion of the sound by one of two methods
—or preferably—a combination of
both. The first obvious method is to
re-arrange the furniture; the second
method is to alter the reflective prop-
erties of the room. Either of these prob-
lems may prove difficult to overcome
unless one finds some way of convinc-
ing the lady of the house that it is
actually her idea to re-arrange the
furniture, or to hang a drape here or
there, or to install acoustic tiles hither
and yon. Having thus easily (!) sur-
mounted this first “‘managerial”’ prob-
lem, let us see what might be done
with the furniture arrangement shown
in the room of Fig. 1 to provide a bet-
ter acoustic balance among the speak-
ers, room, and the listener.

Fig. 2 shows one alternate arrange-
ment of the speakers where almost
complete acoustic symmetry among the
speakers, room, and listener is avail-
able. The listener is in the direct way
of each speaker. Each speaker also
faces almost equivalent open-ended
spaces, that is, Speaker “B" radiates
into the dining ell and Speaker “A"
radiates into the living room. To the
listener, then, there is presented a con-
dition wherein there is a balance be-
tween the direct rays from cach speak-
er and the reflected rays.

There is also a second-order effect,
but a desirable one. If the rooms are
modecrately “live” and the program is
played at good volume (who ever heard
of low volume?)—then an additional
acoustic enlargement of the room takes
place. The sound components from the
speakers that travel into the dining ell
area and into the living-room area find
themselves bouncing around within
these somewhat live end spaces. A
“liveness” cffect—or reverberance—is
thus produced which adds to the direct
rays received at the listening area. This
partly gives rise to a psycho-acoustical
enlargement of the listening room in a
way that somewhat simulates the
larger chamber music room—provided,
of course, that the sound is reproduced
loud enough to energize these reflective
areas. This arrangement of Fig. 2,
though quite severely limiting the ef-
fective stereo listening area, does pro-
vide a solution (for illustrative pur-
pose) of balanced stereo listening.

Some Different Approaches

Before we opened the discussion of
the above problem of the acoustics of
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an unbalanced room upon a balanced
speaker system, we deferred our com-
ments about other types of speaker
systems and configurations for stereo
application. It would now be well to
give this matter some consideration
before going into the specific problem
of room acoustical analysis and adjust-
ment where these different types of
speaker systems are used.

There are in use today speaker sys-
tems of many types which, as shown
in Fig. 4, although greatly different,
vield discernible and psycho-acousti-
cally acceptable stereo. In addition to
the two separate spraker systems (Fig.
4A), there are systems which consist of
two full-range end systems with a
“phantom filI” as a third channel in
the middle (Fig. 4B). There is a sys-
tem where the major bass information
is all blended in one central system and
the higher frequency sterco-determin-
ing components are displayed by end-
placed outboard speaker components
(Fig. 4C). There is also a system which
is enclosed in onec cabinet where the
stereo effect is produced by reflecting
into the room--from cach of its back
hinged end doors--the full program
content of cach channel respectively
{Fig. 4D). In addition, there is a sys-
tem where the lows are blended in one
woofer and dispersed by the rear wall.
and the high-frequency components of
each channel are guided by the front
hinged end doors to be randomly re-
flected by the room walls (Fig. 4E).
Finally (at this writing, at least), there
is the system where the blended lows
and highs from one channel radiate
from one system and only the highs
from the other channel have a separate
speaker (Fig. 4F).

Obviously, not all these systems are
‘besi” systems. They each have their
‘ndividual merits and drawbacks. And
obviously. they cannot all produce ex-
act replicas of the original sound com-
ing out of the instruments. But one
thing they all do. They give some im-
pression of the stereo effect, whether
it be a correct or an incorrect one. to
which we then add our own personally
devised psycho-acoustic image of what
we think the stereo reproduction
should sound like--and we then have
“‘stereo.”

The question then arises how do we
treat all these systems when integrat-
ing them to the acoustical condition of
a particular room. Unfortunately, there
is no definite and rigorously circum-
scribed “best” relation between the
speakers of these various systems and
any room at random. The number of
solutions would obviously approach in-
finity, depending upon room size, shape,
acoustic condition, speaker system, the
listening habits of the auditor, and the
type of music being played.

To briefly illustrate the complexity
of the problem, take the last item just
noted——the type of music being repro-
duced in relation to speaker system
and room acoustics. If the stereo pro-
gram material were that of a string
quartet, we would expcct, for stereo
realism, that the stereo effect encom-
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Fig. 5. A stereo reproducing system should
be able to "place” the instruments in a
manner duplicating their original location.

pass a rather small area governed by
the usual intimate geometrical rela-
tion among the two violins, viola, and
cello, as shown in Fig. 5. If the speaker
system were an adjustable one in the
matter of speaker separation and
spcaker orientation-—as would be pos-
sible with the units of Figs. 4A, 4B,
4C, and 4F—then after auditing a few
programs the listener might be able
to strike an arrangement where the
stereo effect produced would be fairly
close to the original sound distribution.
The arrangement in Fig. 4D could also

"be  acceptably adopted so that the

doors, hung from the back edges, and
properly angled. would project the
quartet image into a centrally confined
area with a minimum of deteriorating
acoustic splash from the side walls
which would otherwise tend to swell
the “size” of the quartet. Fig. 4E would
probably not be as adaptable to this
type of music for. at best, even with
the front-hung doors completely closed
(onto the front) the stereo-determining
middle- and high-frequency components
would still be strongly projected to-
wards the side walls of the room and
would reach the listener with strong
reflected level from these compara-

Fig. 6. {A) Higher frequency radiation
should overlap for best results. The over-
lap area is determined by spesaker separa-
tion and angular orientation. (B) Graph
of maximum stereo listening area as a func-
tion of speaker separation and orientation,
based on radiation from 12” loudspeakers.
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tively distant areas with the result
that, again, the quartet’s geometrical
reproduction would be “swelled.”

On the other hand, if the reproduced
program were a full-bodied and large
symphony orchestra, then this last sys-
tem with its doors wide open, would
direct the sound toward the outer re-
flecting wall to give a resultant en-
larged acoustical image more in keep-
ing with the original effect. The same
effect could, of course, be obtained with
the other systems through greater sep-
aration of the individual speakers. con-
trolled center fill, and system angline.
Perhaps this brief dissertation on the
correlation of the reflecting properties
of the room, the speaker system phi-
losophy, and the program material will
bring home the difficulty of achieving
one perfect solution—obviously a sin-
gle solution to suit all conditions is out
of the question. But, despite the com-
plexity of the problem, or rather be-
cause of its complexity, we must make
some simplifying assumptions in an ef-
fort to approach analytical results
which may then be applied to more
complex systems.

Balanced Speaker System

Even if we limit ourselves to analysis
of the sterco effect of two identical
systems, we may run into an imponder-
ably large number of physical geo-
metrical relationships between the two
loudspeakers that do not necessarily
bear any definite relation to the room
characteristic. In order to resolve this
matter of the placement of two identi-
cal systems in order to get the maxi-
mum stereo effect, the writer under-
took to examine the matter in an
analytical fashion in a paper which
was presented before the Audio Engi-
neering Society Convention in Septem-
ber 1958. The analysis endeavored to
determine how far apart two identical
speakers should be placed and how they
should be angled toward each other in
order to obtain the maximum area in
which the stereo effect would be per-
ceived when the individual speaker sys-
tem consisted of a simple 12" speaker.
One of the results of this analysis is
shown in Fig. 6 from which it is seen
that for such a system the maximum
stereo listening area will exist when
the speakers are placed about 7 feet
apart and are both toed-in by about
15 degrees from the wall against which
they are mounted. Now, obviously, this
result cannot be accepted as gospel
truth for all of the other types of
speaker systems previously illustrated
but it does at least give us a toe-hold
on a premise that will permit us to
discuss the acoustics of a room and its
adjustment in terms of a frequency
space pattern of which we can be rea-
sonably sure.

After we have gone more intensively
into the study of the room itself and
its acoustics, we may then be able to
convert these findings for the balanced
system for application to those situ-
ations where the composite type of
system is to be employed.

(To be continued)
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What Set Owners Think

versity, Detroit, Michigan, reported on a study of TV

receiver ownership, repair, and retated subjects. Direct-
ing the survey was Dr. H. Webster Johnson, under whom 15
students canvassed hundreds of homes in Detroit itself and
the surrounding metropolitan area. The statistical findings,
which have appeared before, are of obvious interest to TV
owners, as well as to those who make their livings [rom the
lact that sets do break down now and then. Of greater in-
terest than the cold figures, however, is the significance
that may be attrihuted to them. What do they mean?

As soon as an attempt is made at interpretation, however.
problems arisc. For example, the wording and intent of
some questions become unclear, casting doubt on the
validity of the answers. However, it is foolish to criticize a
pilot study undertaken with little precedent for guidanee.
Even as the data stands, we are in debt to the Wayne Uni-
versity investigators for an informative and useful survey.

The thirteen accompanying tables are adaptations of the
ones released by Dr. Johnson and, although accurate, are
not to be construed as exact duplications. We have ignored
some of his tables, re-organized or consolidated others
where we f{elt interpretations would be aided thereby, and
changed the sequence.

One may wonder whether the survey, taken over a
limited area, would be valid for the entire country. There
is reason to believe that it is. The figures on receiver hrand
preference and hours of use, not shown here, correspond to
those turned up in more widespread studics. Multiple
ownership of sets and types of sets in use (Tables 12 and
13) also tend to agree with other estimates.

Another question: Are the patterns of set owners and
patterns of service in the combined metropolitan-suburban
area around Detroit typical? After all, there are many
rural and other areas not at ali like the one sampled. Never-
theless, the great majority of TV ownership and service is
accounted for by just such population centers. In addition,
the Wayne University team sampled a wide and varied
cross-section of the local population to insure proper dis-
tribution.

Probably of least value are the statistics on sets under
warranty (Table 10) or covered by TV insurance (Table
11). In the former case, nearly 14 per-cent of the pcople
interviewed did not know whether they were still protected

a fairly large grouping. Consumer confusion on warranty
terms and periods is not surprising. It is probable that
many respondents who gave definite yes or no answers were
in error. As to the ownership of TV insurance, it does not
seem likely that nearly 11 per-cent of set owners still carry
the type of prepaid, parts-and-labor annual contract that
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SEVERAL months ago a research team at Wayne Uni-

Time of Last Repair Opinion of Repair Charge .

PERIOD PER-CENT RESPOMSE PER-CENT
Last year (1958) 46,7 About right 84.0
Since Christmas 0.7 Too high 11.3
Before 1958 ~ 13.2 Too low 31
Mever 9.3 Don't know 1.6
Don't know . | ___
Repair Mgency Used How Agency |s Chosen

AGENCY PER-CEMNT METHOD PER-CENT
Lecal shop 43.2

g Friend 3319

:’.:‘:;':‘;";u:;":: :‘:"_‘: Neighbarhoad shop 22.5
Immadiate family 11.2 3:;::; ":b:;m"dumm !;3
Falary agmicy 10.1 Mail achvertisin 1.5
Friend 8 i 9 ;
Others 7.2 ¢ o 105

was very commmon ten years ago but has dwindled to insig-
nificance since. The use of the non-specific term, insurance,
may have caused some trouble. 1t has probably permitted
confusion between insurance and warranties, and also with
such other practices as separate, extended warranties on
picture tubes, limited parts-only contracts. and shorter-
term. post-repair guarantees on repair work done.

As to freguency of repair (Table 11, set owners seemed
to be much more aware of the nature of things. Only .1
per-cent couldn't recollect when they had last had to call
for service! With the survey actually conducted helore the
mid-point of 1939 (the Christmas referred to in Table 1
being that of 1958), slightly over 77 per-cent of the set
ownerx had needed service of some Kind over the preceding
period of nearly a year and a half. More than 22 per-cent
had required no service at all over that period. or had never
required service.

Table 1 provides a cluc to one contradiction that often
shows up in studies of the service industry. We are gen-
erally told that the number of sets in use has inercased,
over the last decade. at a much greater rate than the num-
her of peopte in the husiness of repairing these sets. For
this reason, it is frequently assumed that average income
per shop or per man from serviee has multiplied consir'nr-
ahly. Yet all too many service technicians insist that this is
simply not so. Evidently a sharp decrease in the frequency
of repair has helped balanee out the number of =ets to a
considerable degree. Ten years ago, a set covered by a
service contract would he involved in several service calls
per vear. Today a large percentage of scts can go a year
and a hall or more without a single call.

Ax to repair agencies (Table 2) and the manner in which
they were selected (Table 4), all the data turned up was
internsting, but rather mixed with respect to the happiness
it will generate in the independent service industry. Only
a little over 54 per-cent of set owners turn to a local service
shop or the store of purchase when they have trouble.

The picture is probably somewhat better than the figures
show, however. Not every operator who falls into the "free-
lance service” category, handling more than 16 per-cent of
all calls, is also necessarily in the guestionable “night
crawler” class. While factory agencies account for a size-
able portion of the service business, the meaning of this
category is not clear, especially in the Detroit areca, At least
one set manufacturer (Philco) is using a special plan,
worked out in cooperation with many local independents,
in which calls made to the manufacturer’s agency are re-
ferred to -participating independent shops. )

Nevertheless, a discouragingly large number of defective
sots, sidetracked by one means or another, are never seen

ELECTRONICS WORLD
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Of Service

i_l_l:thgu of Service
41! DON'T
TYPE YES NO KNOW
Removed set
from hame 322 6572 2.6
Complated work

promptly 1.3 43 124
Replaced tvbes 48 77 715
Replaced cther parts 32,1 553 12.6

Set Owners’ Reactions
DON'T
RESPOMNSE TES NO KNOW
DIIII]! honestly Ba. 7.4 4.5
Acted courfecusly 843 30 27
Satisfied B35 145

by the independent service industry, Do-it-yoursell service
{combining the “immediate family” and “friend” cate-
gories) accounts for 12 per-cent of all scrvice work. This
trend, not likely to reverse itself, lends force to those who
argue that service shops should set up to accommodate the
do-it-yourself group rather than to ignore it.

If Table 4 is any indication, the service shop that wishes
to prosper will generally fare hetter by clinging to such
estahlished practices as operating a local, limited-area busi-
ness, maintaining good relations with his customers, es-
tablishing a good reputation, and working cooperatively
with TV dealers who do not maintain their own service
departments, More than 78 per-cent of the people inter-
viewed go to the neighborhood shop or ask a friend or
dealer for a recommendation when their sets act up. Ad-
vertising in the yellow pages or by mail accounts for a
relatively small per-cent of dircct business. However, a 10
per-cent difference in volume can spell the difference be-
tween success and failure, and very few shops will conclude
that all advertising is a waste of time.

With respect to mail advertising, Tahle 4 may be some-
what misleading. As commonly employed by the majority
of independent shops, this medium is quite ineffective.
Studies of individual dealers who have instituted modest
but sustained, carefully planned, direct-mail campaigns
after years of fumbling with the method, generally report
notable and gratifying increcases in volume as a result of
such efforts. Tahle 4, then, may simply confirm the fact
that lew service shops know how to get the most out of
their mailings or just don't bother with the method at all.

Some fairly well-known facts are confirmed by Table 5-
but a fallacy inherent in one of the most widely accepted
of these facts is clarified. Nearly 85 per-cent of all in-
stances where service was required involved the replace-
ment of tubes. The promoters of drug-store testers and
other schemes for diverting service business away from the
service professional have made much of this point, but the
statistics are often given a misleading and sinister twist: it
does not follow, as usually stated, that 85 per-cent of all TV
troubles can be cured by tube replacement. Nearly one-
third of the service calls involved replacement of other
parts, whether new tubes were needed or not. Also a like
percentage of calls involved removal of the set to the shop,
scarcely necessary where tube-only defects exist.

Primary rcliance on tube replacement by non-profes-
sionals to keep a set going obviously leaves much to be de-
sired. The practice can have unfortunate effects not only
on the service professional, but on the set owner and the
set itsclf. It is difficult to guess at the number of defects
that should be corrected which are concealed by tube re-
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Do you agree with these conclusions
drawn from the raw data turned up
in a survey of consumer behavior and
reactions concerning service techs,

charges, and quality of repair work?

Opinion on Fair Price

PRICE PER-CENT
£2.00 1.6
2.50 3
3.00 1.9
3.50 1.6
4,00 266
5.00 24.3
&6.00 5
Other 4.8
Don’t know 17.1

Use of “Drug-Store” Checkers

RESPOMNSE PER-CEMNT
Have not used &3.5
Have uvsed 358
No answer " J
Satisfaction with
“Drug-Stare” Checkers

RESPOMSE - PER-CENT
Satisfied - s07
Mot satisfied 35.7
Other 36

placement, especially by repeated tube replacenient, and
the poor economy this practice represents as compared to a
check by a qualified technician. Here is a point worth
publicizing.

Also of interest in Table 5 is the fact that over 91 per-
cent of respondents fclt they had received prompt com-
pletion of work. We can relate this to Table 6, which shows
that only 7.4 per-cent of the owners felt that they had not
been dealt with honestly, only 3 per-cent sensed any dis-
courtesy, and 16.5 per-cent were not satisfied. In a sense,
all of the reactions separately listed in these tables relate to
customer satisfaction, which is generally high, on the order
of 90 per-cent. Evidently the industry can afford :o be far
less on the defensive and far less self-conscious about con-
sumer acceptance than it usually is. This has a great deal
of bearing on the next point.

What does the sct owner consider a fair price for a serv-
ice call? The average price developed from Table 7 is about
$4, A reasonuble price would be higher, but the consumer

(Continued on puge 138}
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Method employed in Zenith’'s 1960 models to control and

extend the apparent separation in stereo reproduction.

Fpitor’'s NoTe: Soue of our readers
may argue that the technique to he
described below is an artificial method
of producing an eraguerated stcreo
effect, Others will claim that since
sterco itself is an illugion, then any
mcthod employed ta enhiance the
fllngion is justified. In any case, the
system iz claimed to he particularly
effcetive when left and right speaker
xpstems8 arc contained in the samne
enclosure. We feel sure that our
readers wili he interested in the cir-
enit and method used.

HE following circuit is used in
TZmn’th.’s new stereo models in order

to enhance the stereo effect. Ac-
cording to the manufacturer, the sys-
tem eliminates the need for the usual
small area center listening position and
permits the user to control the degree
of apparent separation produced. The
method is said to be particularly useful
in cases where all the speakers are con-
tained in a single enclosure. As will be
seen below, a sum and difference tech-
nigue is wused. By controlling the
amount of the difference channel vari-
ous degrees of the stereo effect can be
produced.

The block diagram in Fig. 1 shows
the basic principle of operation. The
stereo cartridge supplies separate left
(L) and right (R) channel signals.
These signals are then applied through
an automatic balance control circuit to
a mixer preamplifier. Out of the mixer
two types of information are obtained.
These are the sum signal (L + R),
which is applied to the sum amplifier,
and the difference signal (L—R), which
is applied to the difference amplifier.
A stereo control in the difference chan-
nel determines the degree of stereo
effect produced. Outputs from both
amplifiers are applied to a transformer
matrixing circuit. Here the informa-
tion is separated and applied to the two
sets of speakers used.

Mixer Preamp Circuit

The controlling circuit governing the
degree of stereo is the mixer preamp
shown in Fig. 2. For the sake of con-
venience assume that the signals com-
ing from the stereo cartridge are —L
and —R. These signals are applied to

Fig. I. Block diagram of arrangement used for “extended stereo.”

Fig. 2. The mixer-preamplifier circuit employed in Zenith sets.

the wiper arms of two 3-meg. poten-
tiometers that are ganged together.
These pots are in the grid circuits of
the 12AZ7 twin-triode. The controls
are so wired that when the signal is in-
creased at one grid, it is decreased at
the other grid, and vice versa. In this
manner, satisfactory balance can be
obtained. The twin-triode acts as a pre-
amp as well as a mixer so that we can
obtain the sum and difference informa-
tion.

With a —L signal suppliecd by the
cartridge, there will be +L at the plate
of the left preamp because of phase
reversal of the tube. If we assume that
the left preamp has a gain of 2, then
there will be +2L at the plate. This
2L signal is applied through the 68,000~
ohm resistor and the .1-gf. capacitor
to the output. Also at the plate of the
left preamp is a voltage divider con-
sisting of a 15,000-ohm resistor and a
6800-ohm resistor. At the junction of
these two resistors there will be some
+L signal.

(Continued on puge 156)
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Epitor's Notr. After reading the fol-
lowing desesiption of some of the meas-
urement techniqres to bhe used for rating
hi-fi cmplifiers, our readers are swure to
wonder just how the measurements e
telve un the cquipnient we revicw cowt-
pare acith the new stondards. In some
cases anr methoads follow the new stand-
ards quite elo cly. In other cases. onr
Mmearemepts ore somewhal morte Coni-
pieheasive than is required by the stand-
arl It iy a bit teo early for us to
determine whether we will continue with
oy fairly elaborate tests in the fature or
whethe), we will test just those ilems
ontlived in the new standaced.

Another big question is how the in-
dustry as a whole will go along with the
nere standards in quoting their vien prod-
wcts’ specifications, Some manufactucers
of top-queality components that we hare
talked ro think that the new standards
will probalhly have little cffect.

RECENTLY. the Institute of High

Fidelity Manufacturers issued its

“Standard Methods of Measure-
ment for Amplifiers (IHFM-A-200),"
the second in a series of standards de-
signed to establish comprehensive
measurement techniques for high-fidel-
ity componcents, The first standard. re-
leased last year, was devoted to high-
fidelity tuners. (Refer to article “New
FM-AM Tuner Standard” by D. R. von
Recklinghausen in our October, 1959
issue.) The new standard defines terms
and test conditions and lists tests and
ratings for amplifier output. sensitivity,
frequency response. distortion. hum
and noise, and damping factor.

Those who are looking for limits of
distortion, acceptable hum and noise
figures, and other performance criteria
for hi-fi amplifiers will not find them
in the new publication. nor does the
standurd tell what performance an am-
plifier must have in order to be classed
as a “‘high-fidelity” unit. Instead the
standard gives specificd methods of
making a number of -important m-as-
uremenis which, if all manufacturcrs
follow the procedures given. will per-
mit an accurate comparison to be made
among the performances ol various
amplifiers.

The chief engineers of nearly every
company manufacturing hi-fi ampli-
fiers contributed to the standard, My,
Richard Shottenfield of Pilot Rudio
Corp. served as chairman of the Insti-
tute’s Sub-Committee on Amplifiers,
which actually drafted the publication.
1t is to be submitted to the l:lectronic
Industries Association. Institute of
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* New HicFi Amplifier Standards

By MILTON S. SNITZER / Technical Editor, ELECTRONICS WORLD

Important features of recently released Institute of
High Fidelity Manufacturers standard IHFM-A-200.

Radio Engmneers, and the Audw En-
gineering Society for their information
and investigation toward acceptance
by thenmy as a common standard.

Test Conditions

All the amplifier tests are to be per-
formed under certain “standard test
conditions” that are defined exactly.
Line voltage is to be 117 volts and the
amplifier is to be preconditioncd by op-
erating at one-third rated power out-
put for at least one hour belore any
test is made. Power amplificrs are
terminated by a resistance load that is
essentially non-reactive and within 1
per-cent of proper resistance. Voltage
amplifiers designed to be connected to
a subsequent amplifier are terminated
by a .l-megohm. 5 per-cent resistor
shunted by a 1000-ppf., 5 per-cent ca-
pacitor to simulate the input circuit of
the following amplifier. Any gain or
level controls are sct for maximum
gain, while any control affecting [re-
quency response (such as tone or loud-
ness controls) are set for flattest elec-
trical Ireguency response. Note that
this is not necessarily at the mechani-
cal mid-positions ol the tone controls.

Output Ratings

Power amiplifiers are rated in terms
of continuons poiter output and/or niu-
sic power output at 1000 ¢ps at a cer-
tain rated total harmonic distortion.
Continuous power output is the con-
ventional steady-state sine-wave power
measturement obtained by squaring the
output voltage and dividing this value
by the resistance of the dummy load.
Music power output is measured the
samc way except that the input signal
is applied suddenly and thc measure-
ment is taken immediately, before the
supply voltages have changed from
theirr no-signal values. Because of the
difficulty in taking this measurcment
quickly enough. especially with ampli-
fiers having poor voltage regulation, it
is necessary to maintain the voltages
at their high no-signal values arti-
ficially.

One way of doing this is to substitule
for the amplifier’'s own power supply,
another supply with excellent voltage
regulation that will maintain the volt-
ages steady under full-load conditions.

www americanradiohistorv com

Another way 1s to insert a variable
autotransformer at the input and raise
the line voltage sufficiently to bring the
amplifier's power supply veltages back
to their no-load values. Usually, am-
plifiers  with well-regulated  snpplics
and with fixed bias (such as (rom a
scparate rectifier system: will show
little difference between continuous
power and music power ratings. On
the other hand, amplifiers with poor
power-supply regulation and self-bias
may show a substantial difference. In
any case, the music power rating will
be higher than the continuous power
rating.

Another output measurement speci-
ficd for power amplifiers is that of
power bundwidth. This is simply the
continuous power-handling abhility at
rated distortion between the half-
power (—3 db) points measured on the
frequency scale.

With voltage amplifiers, the output
is rated in terms of a certain output
voltage across the .1-megohm load
mentioned previously.

Sensitivity & Frequency Response

The sensitivity characteristic is the
amount of input voltage, at 1000 cps,
required to produce rated power output
with a power amplificrr or rated volt-
age output with a voltage amplifier.

The performance of the amplifier
with respeet to frequency is measured
at an output level no higher than 10 db
below rated output and no lower than
20 db above the residual noise, For
example, when checking the frequency
response of a 10-watt amplifier, the
measurement should be taken at a level
no higher than 1 watt, In the case of
a voltage amplifier rated at 1-volt out-
put, the measurement should be taken
at a level no higher than .32 volt, The
response. cxpressed in db, is to be
plotted on semilog paper with a 20 db
change in level corresponding to the
length of one frequency decade. By
using this standardized presentation, it
is impossible for some curves to look
better than others simply because of
the manner of drawing them. In rating
the frequency response the maximum
positive and negative deviations are to
be given with respect to the response

(Continued on puage 127)
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Horizontal Deflection Circuits

By KENNETH BRAMHAM

operation of the TV receiver’s scan-

ning circuits are well known, some
of the inner details, particularly in the
horizontal scanning circuits, have
cluded many technicians. This is par-
ticularly unfortunate since some of the
fine points have hearing on the inter-
pretation of faults and the logic of
troubleshooting.

The purpose of a TV scanning circuit
is not diflicult to understand: the nor-
mal path of the CRT's undeflected
beam is to the center of the viewing
sereen. The beam must be made to
scan the entire screen area in a given
pattern 30 times cach second. Modern
receivers use wide deilection angles
(70 to 110 degrees), which are more
readily obtained with magnetic rather
than clectrostatic deflection. The elec-
tron beam passes through a varying
electromagnetic field set up by a vary-
ing current in coils of copper wire tthe
deflection yoke) mounted on the neck
of the CRT.

If we mount a pair of detlection coils
vertically on a CRT (one coil above
the neck and one below) and allow cur-
rent to flow through them, the dot of
light produced on the viewing sercen
by the electron beam will move from
its normal position and take up a new
position to one side of the screen. In-
creasce the current in the coils and the
dot moves over still farther until, with
enough coil current, it moves off one
side ol the screen.

Suppose we rotate the coils through

ALTHOUGH the purpose and over-all

/

90 degrees, so that they are disposed
horizontally, with one on either side of
the CRT neck. Changes in coil current
will now cause the dot to move up or
down vertically. Thus the TV deflec-
tion yoke has its two pairs of coils to
produce both types of motion. To scan
a single, horizontal raster linc on a TV
sereen, the eleetron heam must go
through the following sequence: it
must move (rom the center of the
sereen, the electron beam must go
right-hand side; retrace, at a much
higher speed, back to the center and
past it to the left-hand side; and then,
resuming its initial, constant speed,
move back to the center of the sereen,

To produce this sequence of move-
ment or deflection of the heam, the con-
trolling magnetic field must go through
a corresponding cycle of change, which
means that the current flowing through
the coils must also go through a similar
pattern of change, represented by a
saw-tooth current waveform. This re-
guirement for the current cycle would
appear to be a fairly simple one. How-
ever, at the frequencies involved with
TV scanning, matters become rather
more involved.

It is interesting to note that, while
a complete horizontal scanning cycle
takes 1/15750 see., no more than '3 of
this time (1/78750 sec.) is ordinarily
used for the retrace portion of the
cvele, The minimum raster width of a
21-inch picture tube is at least 1.5 feet.
To cover this distance in the allotted
tine, the retracing spot must travel at
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Haziness about some fine points in this circuit's
operation is the real cause of many “dog” jobs.

a speed of about 1000 miles per minute,
or about 60,000 mph!

A practical indication of the effect of
scanning frequency on required scan-
ning power is provided by a comparison
of vertical and horizontal deflection cir-
cuits. There is not much difference be-
tween these two in the distance to be
scanned, the vertical distance being
threc quarters of the horizontal. Never-
theless, a TV receiver that uses a mini-
ature triode to handle a watt or two
for vertical deflection may have a
heavy-duty pentode handling 50 watts
or more for horizontal scanning. The
difference in powor is like that between
the output stage of a table radio and
the amplifier of an cxpensive hi-fi
system!

Vertical-circuit damping is generally
performed by a pair of half-watt resis-
tors across the yoke windings. The
resistors dissipate unuscd energy rve-
maining in the yoke field at the end of
ecach vertical scan. I a similar damp-
ing arrangement were used in the hori-
zontal circuit, large power resistors
would have to be used, and a water
cooling system might be a good idea,
in addition! Instead of resistors, a
damping tube is used. This is a better
way for more than one reason: instead
of wasting the considerable energy in
the ficld at the end of the scanning
cycle, this energy is returned to the
circuit by the damper to be used for
a good part of the next scanning eycle.

The ftybical horizontal-output cir-
cuit shown in Fig. 1 is reduced to a
simplified form in Fig. 2. In the latter,
the horizontal-output transformer (T}
is shown without added windings for
high-voltage supply, a.g.c., phase com-
parison, or other purposes, while a ca-
pacitor (C.) is added to represent the
shunt capacitance due to the windings
of the transformer. In conformity with
modern design practice, the yoke is
shown connected across a part of the
transformer winding, rather than being
in series with the transformer tdircct
drive) or being connected to a separate
secondary winding, as in many older
designs. The 6AU4 damper tube is scen
to be in series with the transformer
and boost capacitor (C.); while the
6CD6 output tube, the output trans-
former, the boost capacitor, and “B+"
supply form an additional series circuit.

ELECTRONICS WORLD
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A feature of this arrangement is that
the output tube conducts for less than
half of each cycle, reducing the ratings
needed for this tube.

A horizontal-output system bears
more resemblance to a pulse circuit. in
which the tubes are only required
either to conduct fully or to cut off,
than it does to the many familiar cir-
cuits where the output current follows
slight variations of input (grid) volt-
age. For this reason, it is convenient
to regard both output and damper
tubes as high-speed switches. This is
shown in the equivalent circuits of Fig.
3. Switch 8, representing the 6CD6 of
Figs. 1 and 2, is shown closed when the
drive voltage to the grid is positive, and
open when the tube is cut off by a nega-
tive grid voltage. 8. representing the
6AU4 damper tube, is closed when its
cathode voltage is negative with re-
spect to its plate. When this tube is
cut off by a cathode voltage that
is positive with respect to the plate,
8. is shown open.

Circuit conditions in the first part of
the scanning cycle are shown in Fig.
3A. The output tube grid voltage.
charted below the circuit diagram, has
become positive, closing the equivalent
switch, 8., The supply potential, con-
sisting of the "B+" voltage plus the
charge on C,, causes a current () to
flow through the transformer (T), and
8:, inducing a much higher current
(I} at a lower voltage in the yoke.

Also in Fig. 3A, a back e.m.f. produc-
ing a current opposing that of the sup-
ply current will be noticed. This is pro-
duced in the transformer by the sudden
surge of supply current at the start of
the cycle and it gradually decreases, al-
lowing a steady increase of I and I,.
As I, increases from zero, the magnetic

field around the yoke increases and
moves the scanning beam to the right,
as shown bv the solid line in the scan-
ning diagram of Fig. 3A. During this
part of the cycle, the damper tube cath-
ode is held positive with respect to its
plate by the charge on C, and the
position of the damper-tube tap on the
transformer. The equivalent switch
(8:) is therefore open.

The relation between grid voltage,
yoke current, and scanning dot posi-
tion for the second part of the cycle is
shown in Fig. 3B. 8. is now opened by
the grid voltage, which has become
negative. As I. is cut off by the now
open 8, the magnetic fields built up
around the transformer and yoke de-
cay rapidly and induce a rapidly de-
creasing current, I., in the transformer
and I, in the yoke, The latter current
is in the same direction as the original
I, in the first part of the cycle. I.
charges the winding capacitance (C.)
of the transformer while the scanning
beam retraces to its original position in
center screen. Thus, at the end of this

o —————

Fig. 2. Simplification of Fig. I circuit.

part of the cyvcle, both switches are
open, no magnctic field exists, and all
tCl’w energy in the circuit is stored in

Refer now to Fig. 3C. The winding
capacitance (C.) now discharges and
allows current (I.) to flow in the trans-
former winding. which induces a cur-
rent in the yoke (I,) in the opposite
direction to the current of the previous
part of the cycle. The magnetic field
thus created around the yoke moves
the scanning beam to the left of the
screcn. Furthermore, the speed at
which this action occurs, like the speed
of the first part of the retrace cycle
depicted in Fig. 3B, is much greater
than the speed of the normal scanning
action described in Fig. 3A. This high-
er rctrace speed is determined by the
resonant frequency of the tank circuit
made up of transformer T, shunted
primarily by its own winding capaci-
tance (C.) and also by the values of
other components in the circuit, The
self-resonant frequency of this tank is
several times the 15,750-cps rate of
normal scan generally bcing in the
order of 70,000 cps.

If there were nothing to stop it, the
transformer tank would continue to
oscillate until the encrgy in it, moving
back and forth between the transform-
er's inductanece and its capacitance
(C.), was dissipated in heat. However,
another element in the circuit prevents
C. from being recharged in the final
part of the scanning cycle (Fig. 3D).
The potential developed across the
transformer in the preceding portion of
the cycle has made the cathode of the
damper tubc negative with respect to
its plate, and the tube is able to con-
duct. This is shown by the closed

(Continued on puge 110)

Fig. 3. Circuit conditions, beam movement, and waveforms for the four phases of one scanning cycle. Switches replace tubes
to depict conditions of conduction as "on-off" positions. Arrows indicate conventional current flow rather than electron flow.

{A) (8) (c) (D)
r-- '.__-L To
] =" - 1
[ [} [=" ]
= .- S ¢
e O :YOKE
1%s HER g -
H 1
: b S ’
Le- L_-_? T
[]
-l
{ (" T
scan e SeaN . SN e ) I
e _— T — =T e LT T,
+ + -
1 ’/" * "" :
' - -’ H
GRID \ g GRID L = GRIDjeZ J
VOLTS ] P VOLTS ] o VOLTS t
1 Pid H ‘o’ :
"/ (e
‘ 1/ ”"!
Iy ] Iy ’ Ty g :
H ’ ” []
‘ ’ ’ [
° H s ° v ras ° : —
1 ’t 1 e !
[ ’ 1 ’ ]
I [ ]
[ 'vl

Januarv, 19460

www americanradiohistorv com

53


www.americanradiohistory.com
www.americanradiohistory.com

— £
= -8

Ly~
b L

S

~—

—— s

Navy
Pier

Landing

Launch

LAKE SHORE DRIVE

" MICHIGAN AVENUE

RANDOLPH ST

CAMERA ®
20F . TowerP| ®
WITH 2 ANNOUNCERS

000000006080
4 TROOPS ®
Q. (I X I X211 )

Outline map, showing route of Queen’s entry and the locations of TV cameras. The
inset shows the technical setup at landing area with its cameras (X) and mikes (M).

How A Pool Telecast Works

By RICHARD H. MOSS
NBC Television

UEEN ELIZABETII'S thirtecn-hour
visit to Chicago last July was per-
haps the most gala occasion in that

city's recent memorv. An estimated
half-million Chicagoans turned out to
greet the Queen and Prince Phillip at
lake-front welcoming ceremonics and
during a colorful motorcade along
Lakc Shore Drive and famed Michigan
Boulevard to the Loop. Chicago's down-
town area. Three and a half million
more viewed on TV screens their entry
into the city as the Windy City's four
TV stations joined to provide full cov-
erage of the pageantry with the second
‘‘pooi” telecas! in the city's history.

Early Arrangements

The TV pool had its beginnings at a
meeting in the office of Chicago’s may-
or, Richard J. Daley, about a month
before the royal visit. Arrangements
for the occasion had been known for
some time and at least two of the TV
stations, WBBM (CBS) and WBKEB
(ABC), were planning full-scale cover-
age of the events on an independent
basis. Their plans were changed by the

54

Mavor's announcement. At the site of
the Queen's arrival. space was limited
and security would he tight. Every
news agency in the country wanted to
be there. Daley visualized a news
gathering stampede that might leave
the Quecn trampled. For these reasons.
only one station would be permitted to
sel up at the welcoming ceremonies.
The others could take a feed from that
station. A coin toss by the \layor's
representative gave the privilege to
WBBM.

With natural compctitive instincis
channeled into a cooperative effort.
telecasting plans took on more con-
crete form in a series of meetings dur-
ing the next few weeks, Although a
planned-to-the-minute day was in store
for the royal party, practical consider-
ations and other programming com-
mitments limited the pool TV coverage
to the events surrounding the Queen’'s
arrival. The royal yacht, Britanniu. was
to drop anchor east of Buckingham
Fountain, the Queen coming ashore in
a 40-foot launch to land at a specially
huiit dock at Buckingham PPliaza. There

www.americanradiohistorv.com

/ Technical details on how Chicago TV stations combined
/ their facilities to cover the visit of Queen Elizabeth.

would be greetings from Governor
Stratton of lllinois and the Mayor, re-
marks by the Queen. and a parade into
the city.

The events to be televised were to
occur within a two-and-a-half square
mile area along the lake shore. with
the parade following a hairpin-shaped
route roughly four miles long. With
the CBS mobile unit slaied to do the
kev pickup at the landing point,
WBBM was a natural as the pool con-
trol station. and its staff, with "Sis”
Atlass as producer. assumed the bur-
dens of organization. Accessibility of
camera sites along the parade route
and availability of special equipment
were the deciding factors in assigning
other pickups. WGN's locations at
Tribune Tower and the Prudential
Building afforded unbeatable prospects.
WRBBM's permanent remote point at
the Furniture Mart provided a gouod
view of about a mile of thc parade
route. NBC's WNBQ could deliver on-
the-move coverage of any part of the
ceremony with the network's radio-
linked parade car. Ironically, the sta-

ELECTRONICS WORLD
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tion with the most aggressive early
plans. WBKB, was not physically lo-
cated to provide suitable camera posi-
tions.

Final Plans

Final plans called for ten cameras
at five remote locations, Two remotes
were to feed the WBBNM control center
direct. WGN’'s two pickups would be
routed through a sub-control studio at
Tribune Tower. thence to the pool con-
trol. The fifth “location.” NBC's
parade-following Cadillec. was to beam
its signal to a microwave receiver on
top of a Michigan Avenue building for
relay hy wire to the central control
room,

Fach remwote location would  be
staffed by a director and announcers
from the participating stations, switch-
ing cues coming from the CBS director
at the pool control studio. All positions
were to bhe linked into a single com-
munications circuit. The output of the
program control studio would be fed to
the TV master control rooms of all
four Chicago telecasters. Some planned
to mix the pool feed with audio and/or
video originations from their own stu-
dios. WNBQ (NBC), for example, was
going to video-tape portions of the pool
feed for delayed network broadcast.
and elected to originate a separate
audio feed from Buckingham Plaza in-

stead of using pool audio from that
point.

As the participating stations laid
their own plans and set about collect-
ing all the long lenses they could put
their hands on, Ilinois Bell Telephaone
Company got to work on the man-sized
job of linking stations and camera lo-
cations with a maze of special lines.
For the television coverage, nine coax
lines and about forty audio pairs. a
third of them cqualized, were required.
At the same time, Telco was busily
supplving  the interconnections for
twelve radio pickup points and four
additional radio stations, as well as sct-
ting up radio feeds to Bell of Cunuda
and to Great Britain. The Cunadian
Broadeasting Company was to get a
video feed riv Buftalo.

Some of the eguipment to be used
on the telecast had to he shipped to
Chicazo from other locations. The
largest single “import” was NBC's
Cudillue mobile unit which was driven
in from New York. arriving three days
before the Queen. Upon its arrival. the
WNBQ crew assigned to it spent two
davs in setting up and in practice runs
along the parade route. Special atten-
tion had been paid to selection of the
best location for its microwave re-
ceiver, The roof of the 333 N. Michigan
Building, adjacent to the Chicago
River, was found to atford optimum

Columbia Broadcasting System television cameras were employed to cover
the actual landing of the Queen. Note Buckingham Fountain in background.
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line-of-sight location for the welcoming
events, Signals from the mobile unit
were usahle over most of the motor-
cade path except the extreme north
end, where buildings intervened, and
along a portion of Lake Shore Drive,
where microwave fade was caused by
trees. Engineers handling the parabolic
reflectors of the roof-top receiver and
the mobile transmitter wer, of course,
required to ‘“pan” the equipment to
maintain usahle signals. Some difficulty

WGN's Prudential Building loca-
tion provided cover shots for the
telecast. This early morning view
shows cameramen checking shots.

was encountered at the receiver loca-
tion in distinguishing the distant Cudil-
lec. a problem which was resolved by
supplying the operator with a hand-
held monocular. The Cudillae crew was
slated to do double duty, incidentally,
originating a special pickup for Garro-
way's “Today™ as well as taking part
in the pool.

The Big Event

The day of the big event began carly
for the engineering crews involved.
Earliest birds, the CBS lake-front crew,
checked in at the closely guarded
Buckingham Plaza with their mobile
unit at 3:15 a.m. Four cameras were
located here, at positions in and around
bleachers set up for an expected 500-
man press corps. An eighteen-foot
scaffold accommodated one camera and
two announcers. This site atforded an
excellent all-round view of the pro-
ceedings and a good shot toward the
Britunnia moored about 3y of a mile to
the east. Use of a Bach 6:1 Zoomar
with adapter provided the required
flexibility and a maximum focal length
equivalent to a forty-inck lens. The
announcers were supplied with video
monitoring facilities and double head-
sets-——pool audio on one earpiece, cue
circuit on the other.

Other cameras were placad at differ-
ent levels and situated (see map) to
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This WGN camera got a 40-foot
boost from Bureau of Electricity
truck. Camera was provided with
6:1 Zoomar with 40" adapter.

give close-up coverage of specific parts
of the ccremonies with standard lens
complements  supplemented by long
lenses as necessary. Two additional
Zoomar lenses. and 40- and 60-inch
lens adapters were also available.

Audio-wise, the main problem to be
solved was distribution from the
Queen's microphone located on the re-
viewing stand. To obviate the forest of
microphones so often seen before
prominent speakers. WBBM manufac-
tured a distribution box which pro-
vided twenty-eight 30-ohm mike-level
feeds for use by all parties concerned
radio. TV. and newsreel. These teeds
were available, by pre-arrangement, on
Hubbell twist plugs installed at the
nwobile unit.

The remaining audio setup was con-
paratively simple, with two hand mikes
provided for announcers, two stand
mikes for pickup of band music. and
a parabolic mike set up atop the mobile
unit to re-inforce the band coverage
and to cover other areas of interest.

A 60-ampere, 120/240-volt power
source was provided by the Chicago
Park District and a standby mobile
generator was put on the scene by
WGN.

The setup at the Prudential Building
(the first TV pickup from this location,
incidentally) was simiplified to some
extent by the fact that it is WGN's
transmitter location and afforded a
ready sowrce ol power as well as exist-
ing audio and video lines to the WGN
sub-control studio. lowever, it was
necessary to ‘“‘strip” a mwohile unit,
moving and setting up audio and video
control and switching equipment at a
temporary control room adjacent to
the camera locations on the 39th tloor
roof, 450 feet "up” and .8 mile from
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the landing location. Two cameras and
two hand mikes for announcers were
located here, with, of course, video
monitoring facilities for the announc-
ors.

The WGN crew at this location was
to provide the pool with “‘cover’” shots
of the beautiful lake front and harbor
arcas surrounding the ceremonies as
well as views of the motorcade as it
passed along Lake Shore Drive, %
mile to the east of the building. The
“cover” camera used a 35-mm. lens
which produced. for the viewer, a field
of vision akin to “heing there in mono-
chrome.” The same turret accommo-
dated a WGN-huilt “folded” 25-inch
lens for closer views. The second cam-
era utilized a 6:1 Zoomar with adapter
for shots of the Britumnria in the har-
bor, the Queen's launch approaching
the landing. and the passing parade.

During the latter stages of the pro-
cession. the Prudential Building cam-
eras were moved to the north side of
the roof to get further cover shots of

the motorcade coming southward on
Michigan Avenue.

At the southeast corner of the Furni-
ture Mart roof, thirty-two floors direct-
lv above Lake Shore Drive, WBBM
placed a single camera to cover the
portion of the parade route which was
inaccessible video-wise to other units.
WRBM maintains a permanent remote
studio at this buikding, so that setup
involved only extension of existing
cables. Audio for shots from this loca-
tion was provided by an announcer in
the WBBM studios.

WGN's second position, on the street
in front of Tribune Tower. was covered
hy two cameras and an announcer.
Onece again. the engineering problem
was minimized hy the fact that termi-
nal facilities existed for a regular
“man-on-the-street” pickup. One cam-
era was located at sidewalk level with
a standard lens complement. The sec-
ond was hoosted forty teet above street
center on the elevator platform of a

(Continuwed on pane 1544
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NBC Cadillac used microwave relay atop the car for good on-the-move coverage

Block diagram showing interconnections required for the pool telecast described.
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Promotion for Service

For a business that operates only in a specific
area, selective promotion gives the best result.

By WILLIAM LEONARD

HE CONSTANTLY shifting tides of
Tbusiness make it necessary for every

service dealer to systematically re-
appraise the relative merits of the
advertising he is using to keep his
name and the work he can perform in
front of the general public. He cannot
afford to let his business slip into a
rut. He must stay alert for ideas that
will continue to regenerate the interest
in his business that will inspire set
owners to call him when they need
service on their electronic products.

One dealer, who almost lost his
business because he failed to maintain
adeguate communication between his
shop and potential customers, recount-
ed how circumstances forced him into
a promotion plan that put his busi-
ness back on a stable hasis.

“I had no serious trouble,” he said,
“in getting adequate charges for my
work. My problem was that I just was
not getting enough work to fill the
hours I had available to do it. If vou
can’t keep your hours filled with profit-
able work in a service business. you
cannot pay your bills and make a dc-
cent living at it.”

“How did you solve your problem of
insufficient volume ?" he was asked. "'As
I look back on it now,” he replied, “the
solution was relatively simple. I mere-
ly put something to work for me that
had been available to me for a long
time. I rebuilt my business volume
through the studied and consistent use
of direct mail."

“What prompted you to turn to di-
rect mail 7" “It started out as an emer-
gency measure,’” he explained. "My in-
come dropped to the point where 1 had
10 have more business—or else. One
day, as I was mulling over my problem,
I found an interesting promotion piece
in my mail. As I studied it, it occurred
to me that I could adapt the idea to
my own business. I went to see a
printer whose set 1 had taken care of
and discussed the idea with him. He
developed a very striking flver in the
form of what is known as a ‘sclf-
mailer.” I ordered two thousand of
them. When they came in, my wifc and
I addressed these mailers to every
customer who had ever called us for
service. We stagpgered the addressing

January, 1960

and mailing over a thirty-day period.

“The results were really astonish-
ing,” he continued. “Our calls for serv-
ice soon climbed back to a normal level.
We found that mailing about four
hundred pieces per week brought in
the maximum volume 1 could handle
without adding another man,

“Since then, it has been our regular
program to mail a promotion flyer to
approximately four hundred house-
holders every weck. Wc have added
to our mailing list, of course. We used
the first flver for about three months.
After going through our own customer
mailing list, we used a cross-indcxed
directory to make a house-to-house
mailing to all residents in our normal
working area. This brought us a lot
of new customers.

“We have gotten a big bang out of
looking for new ideas to use in these
promotion pieces. We are carefully
avoiding the rut of mailing somcthing
just to be making a mailing.

“On the basis of my experience,” he
concluded, "I feel that carefully
planned direct mail material, consist-
ently used. is the only type of adver-
tising that will really pay off for a
small, independent, electronic service
dealer. In my case, I was fortunate to
find a promotion-minded printer who
is able to takc ideas and crystalize
them into effective mailing picces spe-
cifically designed for my business in
my own community. It has really paid
off for us.”

The service dealer should constantly
keep in mind that, unlike the self-
service laundry, he does not see the
same people again and again on a
regular weekly basis. A particular cus-
tomer may need service only once every
siX months or a year. Therefore, the
customer does not get a chance to form
the habit of going to one shop.

A dealer can no longer depend on the
sign on his store front and the ads he
carries in the directory pages of the
phone hook to keep him supplied with
the new business he needs to keep his
shop going. He must keep every radio
and TV set owner in his immecdiate
trade area continually aware of the
fact that he is ready to take care of the
service anytime the owner's set goes

www americanradiohistorvy com

haywire. A single mailing is usually
practically worthless, although an in-
genious one will sometimes pay off. A
postal card, a small mailing piece, or a
letter once a month or every other
month, is the type of promotion that
will do the most good.

The mailing program should not be
confined just to contacting people to
solicit new business. The dealer who
does not use a mail follow-up on the
customers for whom he has performed
service is missing a good bet. A letter
or card with a return post card should
be sent to a customer a few days or, at
most, a week after a job is completed.
This card should carry two or three
questions which the set owner is to
answer and send back to the dealer.

In this type of customer-checking
follow-up, ask the questions that are
important to you and your business.
Don't be afraid to ask frank questions.
Effective questions would be something
like these: “Was your set serviced to
your satisfaction?’ “Was the work
turned out in a rcasonable time ?” and
"Do you feel our charges wcre fair
and equitable?” Always leave a space
for '‘comments and criticisms,” and
make it optional with the customer to
sign it. Of course, cards can be simply
coded so you will know the name of a
customer who sends in a criticism
without signing the complaint.

The most important part about this
tvpe of customer follow-up is the im-
pression it leaves with the set owner.
It will inspire him to think “He really
carcs about the kind of job he does!"
The few cents spent on this small bit
of customer relations creates good will
whether or not the card is returned.

A dealer should not go into any kind
of direct-mail promotion without hav-
ing a definite plan and purpwose in mind.
The reason will determine what type of
mailing you should use in your pro-
gram. Unless you have an unusual
“gimmick,” do not look for spectacu-
lar results from the first mailing to
your selected list. Here are a few “mo-
tives'™ you could use as the bhasis for
pieces preparcd for a long-range mail-
ing program:

1. Let people know you are around,

(Continued on puge 149)
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Wide-Band A.C.

Millivoltmeter

By LYLE E. SHARPE

Reading only 10 millivolts full-scale on
its low range, this meter is handy for

audio and other low-level measurements.

cuits is a good enough reason in it-

self for wanting a wide-band a.c.
millivoltmeter, and there arc other
applieations in addition. The absence
of such instruments on the benches of
service technicians and experimenters
is due to the relatively high cost of
laboratory units rather than to a feel-
ing that the instrument is not neccs-
sary. Thus the cost and effort of
putting together the unit deseribed
here is well worth while.

The meter is flat within 1 db from 10
cycles 1o 400 ke. on all scales. For com-
parative measurcments, it is uscful to

THE NEED to check out audio cir-

The meter

better than 2 megacycles with a 10-
millivelt input. Voltage may be rcad
directly on the existing scale ol the
0-100 microammeter used, the five
ranges being 0 to 10 millivolts (.01
volt), to 100 millivolts .1 volty, to 1
volt, to 10 volts, and to 100 volts.
These are provided by the range switch
(8, in Fig. 37 and the voltage divider
comprising resistors R, to K- inclusive.
S, is a single-pole, 5-position, shorting
tvpe switch so that the input grid of
the circuit will not be open when going
from one range to another.

The circuit consists essentially of an
audio amplifier with a suitable rectify-

Fig. 2.
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need not be larger than a conventional v.t.v.m.

ing system for the 0-100 microam-
mneter. Ten millivolts on the grid of
V. will provide the 1.7 volts required
at the inpput of the meter bridge recti-
ficr to produce full-scale deflection of
the movement.

Due to high inverse feedback and
degeneration from the unbypassed
cathode resistors. the circuit achieves
excellent stability and linearity. The
entire instrument was housed in a box
4% inches deep. 6 inches wide, and B
inches tall, with several holes drilled
in each end for air circulation. This
type of cabinet lends itself to use
particularly well, as the back and ends

< Fig. I. Rear view with amplifier section dropped down at the
bottom to expose layout.

Power supply shelf is at the top.

This view from the top down highlights the ar-
v3 rangement of components in the power-supply section.

ELECTRONICS WORLD
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are removed in one piece 2’V NZ aCUess
to both the amplifier and power supply.
Of course. the instrument may be con-
structed in any available, shielded cabi-
net, but be careful to isolate the ampli-
fier from the transformer field.

Power Supply

The power supply uses 3 miniature
tubes to obtain 253 volts of regulated
voltage, the 6X4 filament being oper-
ated from the 3-volt filament winding
of the power transformer. When oper-
ated in this manner, it takes longer for
the rectifier's heater to reach its oper-
ating temperature. giving a gradual
rise to the operating voltages on the
amplifier tube plates, For this reason,
smaller units may be used as filter
capacitors. The 6.3-volt winding of the
power transformer is wired “back to
back” with a 6.3-volt, 3 amp. filament
transformer (T2 to produce 110 volts
of a.c. that is isolated from the power
line. This voltage is rectified and
dropped through R.. to give 24 volts
of d.c. for the amplifier filaments op-
crated in series (V, and V,).

Figs. 1 and 2 show the manner in
which the power supply is mounted on
a shelf in back of the meter, 3':" from
the top of the cabinet, The filter ca-
pacitors (C. 1o €1 arce mounted under-
neath the shelf as shown after taping
the cans to insulate them [(rom the
chassis. The high-voltage supply is
grounded to the chassis at J.. A bus
bar is run from this point to the ampti-
fier tubes for ground connections. The
filament supply (point Y} is grounded
to the chassis at pin 1 of V,.

Amplifier

The amplitier proper utilizes two
dual triodes. a 12AX7 and a 12AU7. The
input stage (Viy is a cathode follower
and is ecathode-coupled to the second
section (V). which operates with a
grounded grid. The signal is then cou-
pled through ', to the 12AU7, which is
a cascaded voltage amplifier. R feeds
back some of the voltage from the plate
of V.u to the cathode of V... The signal
then passes from the output tube (V.
through C., the closed-circuit jack J..
and R. to four 1N34 diodes connected
in a full-wave bridge circuit. The
bridge is returned to ground through
the cathode resistors of Vi (R, and
E.), providing approximately 15 db of
feedback. Meter sensitivity is con-
trolled by the amount of lecdback
through potentiometer R,

The amplifier was mounted on a
small copper chassis %" x 4" x 4", The
front lip of the chassis was hent past
the 90-degree angle to approximately
110 degrees and the center of the lip
was trimmed out to provide clearance
for the range switch. The amplifier was
then fastened to the back of the front
panel with the grid of V4 as close as
possible to its connection on 8,. When
mounted in this manner, the chassis
slopes toward the rear, giving eas: ac-
cess to the amplifier deck. C, and .
are miniature can type electrolytics
mounted on the amplitier deck. Po-
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tentiometer R, mounis op’ a bra~ket - cent)

on top and at the rear of the chassis,
where it is accessible for adjustment.
The amplifier chassis was secured hy
two serews in the front pancl and a
bracket on the rear which fastens to
ecach side. This is shown in Fig, 1
where the four serews are removed and
the amplifier dropped out of the case
somewhat, The copper chassis. power-
supply shelf, and rear bracket may all
be formed in a small bench vise.

All rules applying to high-gain am-
plifier construetion should be observed.
Make all amplifier ground returns to
the bus har, which is grounded to the
chassis at J,. No shiclded wiring is used.
as this would result in a loss of high
frequencies. Instead, tube sockets are
oriented in such a way that straight-
forward point-to-point wiring is used
with all signal leads kept as short as
possible,  Preeision resistors (1 per-

wereTused Tor--alk vhits in Zthie
voltage divider excepf one and eise-
where as specified. Because of their
low inductive reactance. the author
used  “"Nobleoy™ metal-film resistors
made by Continental Curbon Co. While
the lowest-value resistor in the divider
(Ri: 111 vhms) should also be a pre-
cision unit, this is not a readily avail-
able value, However, it can be made
up from standard-value units in con-
junction with an accurate idevice for
measuring resistance. The author filed
a notch in a 100-ohm, 1-wartt, carbon
resistor to raise its value, checking the
increasc with a bridge. 'Precision
resistors at 110 ohms are available.)

Adjustment
Before the millivoltmeter is set up
for operation, wiring is comp.eted with
two exceptions: the “B+" lead at pin
(Continued on puge 120)

Fig. 3. In addition to main schematic. r.f. probe circuit is at lower right.

R?

1€
C
n s ‘|’
Ic_a' m3Z  ma
128X7 4
" = b VI Ve

Zns
azov |, Lwov §
R2 s oy ] -
Y C TN KT
] o 1]

31
: : Fa |
4 L1 > S ERI7 )
RS RI2
-
Ris 3

2]
= Cio ) o
V5 SHIELD
0A3 s e memm—ee———— -
-—fe ]
RS g
. RF | [
— INPUT
@vs HTR o had hee ! 2500K o
o —
s 4 *+ . ,‘m:a TEn
Hey P 2 + 1 RF PROBE
'R =) HOVAC PT=Cll =2 24vOC
L 1 o - -
T2 .
-
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* 1 tsee

Ri—1 megabm, V) w.ves. = 17,

R.. Re—100.000 ahm, V3 w, res,
fent}

Re—10,000 olm, Vy . res. = 1, (see text)

Ri—1000 ohm, vy w.res. X 11, (see text)

R—111 ohu, 1 », carbon res, tsee text)

R.—i500 ohm, '/ », res,

R:i—235.000 ohm, YV w. res.

Re—22,000 alin, V3 =», res.

Ru—300.000 ohm, V3 ». res,

Ri— 1000 ohun, linear pol, wire-wound

R.c—3500 ahm, Yy w. res.

Rix—270,000 ohnr, Yy w, res.

Rii=33.,000 ol 1 w, res,

R 150,000 ohm, Yy ». res.

Rie— TG00 olun

Riz—1 megalk 3 w, res,

Ri—2000 ohm, 10 ». adjustable res,

Riv—25 ohni, I », res.

R0 alrm, 20 w. adjustable res.

Re—10.000 ofini, ' 3 n. res.

Ci, Cyo Co—.1 puf. paper capacitor

Ci, Ca—1i0 pf., 400 v, min, clec. capocitor
13prague EL.10}

Ly ow,ores,
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Co—2 ut. puper capacitor.

Cz. Co—.01 uf. peper capacito.

Cy. Co—20/20 uf.. 450 v. elec. capacitor

Ciui, C1—200/X0 1f.. 150 v. clee. capacitor

CHi—12 by.. 50 ma. filter chaoke

CR.-CR,~— 1N 34 crystal diode

M—0-100 go. meter

SRy —150 ma,, 150 s, selowinm rectifrer

Ti—Powcr trans, 300.0-300 », @ 60 ma,; 5.0
o @ 2 amips.; 6.3 v. @ 3 amps,

Te—Fil. trans. 6.3 v. @ 3 amps,

¥Fi—2 amp. fuse

Ji—Coas.
type)

Je—Closed-circuit jack

Ja. Jy—PLin jack

Si—38.p. 5.pas. switch (shorting type)

Ne—3.p.s.t, smitch  Ss—D.p.d.t. smitch

PLi—6,3 v, piiot light

Vi—12AX7 tube

Ve—I12AU7 tiebe

Ve—6X4 tube

Vi—UA2 tube

Vi—UA43 tube

mic. chassis conncctor { Avaphenol
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A new hi-fi integrated amplifier

system for quality reproduction.

-~

e

]

I

|

|

|

|

Front and rear views of the |
PACO Model SA-40' in- [
tegrated stereo amplifier. I
1

I
L---------------------------------------J

Y
vl LAB TESTED

1 1
ELECTRONICS wonLs
-

T CERTAINLY is of interest to note the progress made by
the high-fidelity component industry during the past
years. Some feel that the industry actually started with

the introduction of the Williamson 15-watt amplifier ap-
proximately twelve years ago. From this point the devel-
opment progressed rapidly hoth in quality of reproduction
and, most noticeably, in the increase in power output.
Just prior to the stereo disc. power amplifiers were being
marketed with power output ratings as high as 75 watts.
In fact, we published an article about a high-fidelity ampli-
fier with an output of 120 watts. These were in monophonic¢
days when power amplifiers were not usually integrated
with their preamplifiers and their quality of sound repro-
duction, particularly as far as distortion was c¢oncerned,
was the best available.

The stereo disc brought about economic changes. We then
required two of everything, bringing the price to a point
beyond the reach of the average high-fidelity enthusiast.
The industry quickly realized the situation and the need
for cutting cost of components. As a result the integrated
amplifier became the vogue. Power output ratings also
dropped considerably. Since price reduction was the key-
note, quality no longer could equal the much higher-priced
individual components in fashion during the monophonic
era. The industry did not err and the tremendous sale of
integrated systems today has proven them correct,

PACO Electronics Co., Inc., a division of Precision Appu-
ratus Co., Inc., is a recent newcomer to the list of high-
fidelity component manufacturers. They are following the
trend in announcing their Model SA-40, a dual 20-watt
integrated stereo amplifier system. This new unit com-

Fig. I. Distortion characteristics of the amplifier for 2-, 10-, and
20-watt conditions. 30 cps to 15 ke. were the limits of our tests.
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Dual 20-Watt Amplifier Kit

bines in a single package practically all the basic controls
and flexibility of operation that anyone would desire in a
high-fidelity system. One can use it strictly for mono-
phonic as well as for stereophonic reproduction. It includes
some 14 different inputs; three dual high-level and four
dual low-level.

The results of our lab tests are as follows:

Frequency Response; *.2 db from 30 cps to 15 ke. This
flat frequency response was obtained by adjusting the tone
controls slightly from their mechanical mid-positions. The
correct settings for tone controls were as follows: bass (left
and right channel) at approximately an 11:30 o'clock posi-
tion: treble (right channel) at mid-position and treble
(left channel) at approximately a 1:00 o'clock position.

Rumble Filter: down 7.6 db at 30 cps.

Loudness Control: this is operated by a separate slide
switch and is quite effective at the low frequencies only.

Bass Control: —195 db and +16.6 db at 30 cps.

T'reble Control: —15 db and +17.5 db at 15 ke.

RIAA Equalization: flat within 1.6 db from 100 cps
to 15 ke. Below 100 cps it drops off to —3.3 db at 30 cps.
According to the manufacturer this was purposely done
since many tone arms have their resonant frequencies in
this range. By reducing the gain. the resonance effects are
reduced. For those who have high-quality tone arms, flat
response can be obtained by adjusting the bass tone con-
trol slightly.

Channel Separation: —44 db at 1000 cps.

Sensitivity: for 20-watt output—tape head. 4.8 mv.; phono
1, 45 mv.; phono 2, 121 mv.; microphone, 268 mv.; and
auxiliary 1, 2, and tuner, 610 mv.

Hum und Noise: all high level inputs approximately —55
db for both open and shorted input conditions. Phono 1
and microphone, —47 db for shorted input and —36 db for
open circuited input. Phono 2, —28 db for shorted input
and —27.7 db for open circuited input. Tape head, —39.5 db
for shorted input and —27.2 db for open circuited input.
All of these figures are down from 2 watts, By adding
10 db to each figure, the characteristics would be relative
to 20 watts output.

Harmonic Distortion: The test results obtained are all
shown in Fig. 1. The results are extremely good, being
for the greater part below our 2% limit. The only critical
point is the sharp rise at 35 cps for 20 watts output.

IM Distortion (60-6000 cps at a 4:1 ratio): 98% for 2
watts output; 2.88% for 5 watts; 3.6% for 10 watts; 3.02%

(Continued on page 139}
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Do You Know Enough About Capacitors?

By SOL HELLER

In these "simple’ troubleshooting and replacement

problems, would you proceed correctly every time?

O YOU FEEL there is nothing to
rcplacing a defective capacitor ¢x-
cept substituting a similar unit?
Or do you havc the capacity to recog-
nize that there is more to a capacitor
than capacitance ? Here is a quiz that
may turn up some surprises for vou,
On the other hand, getting all the an-
swers right should give you a charge,

QUESTION: A service technician hesi-
tates to use u N 1-pf. puper capucitor as
« replacement because it has been lying
wronnd (unused) on his shelf for ten
weurs. Is his hesitation justified?
ANSWER: With the exception of clcctro-
lytic units, capacitors deteriorate only
during the time voltage is applied to
them. The technician should show no
hesitation about using the capacitor.
Besides, if he does so little business
that he still stocks a componcnt he
bought ten vears ago, how can he af-
ford to do anything else?

QUESTION: Under what conditions is it
preferable to conuect un audio power
ouwlput tube plate cupucitor between
plate and screen, rather thun plate und
ground. or plute und cuthode’
ANSWER: When a capacitor of the
proper working voltage is not available,
or when concern is felt, for some rea-
son, regarding the possibility of a
breakdown in the replacement capaci-
tor, the plate-to-screen connection may
be used. The d.c. voltage across the
capacitor is much smaller in the latter
case than it would be if the negative
end of the capacitor were connected to
ground. or to the cathode of thc audio
power output tube.

QUESTION: Cun a conveniional 10-pf.
clectrolytic capucitor be used to replace
C., in the circuit shown in Fig. 1!

62

ANSWER: No. When the receiver is fully
warmed up. the negative side of the
capacitor is at “B+" potential, while
the positive side is at the higher boost-
ed “B+" voltage. A convcentional ca-
pacitor could be used if this condition
prevailed at all times, since the nega-
tive side of the capacitor would always
be at a lower potential than the posi-
tive side. The condition does not pre-
vail at all times, however, During the
time the receiver is warming up. the
boost voltage is lower than “B+."” The
negative side of C.. is consequently
connected to a higher positive potential
than the positive side. The capacitor
operates at this reversed polarity for
about 10 to 15 scconds. A conventional
electrolytic capacitor would bite the
dust prematurely if exposcd to such
topsy-turvy conditions. A spccial semi-
polarized unit is used by some set
makers and available from them.

QUESTION: C. in the vertical oscillutor
circuit shown in Fig. 2 is « ceramic disc

Fig. 1. I you're alert, you would know
what to look out for in replacing C..,
T0 HORIZ.
LIN. COIL

DAMPER

TQ SCREEN GRIO CIRCUIT
75 64X4-GT

OF HORIZ. OUTPUT TUBE
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coupling capacitor. What type of ca-
pucitor cun be substituted for it when
vertical drift is « problent, und tests
have indicuted that the vertical oscillu-
tor tube is not responsible?

ANSWER: Substitution of a silver mica
capacitor would be a logical procedure.
The mica typc has a very high electri-
cal stability. A 1000-paf. unit, for in-
stance, will exhibit a c¢apacitance
change of less than 1% over a fre-
quency range extending from low
frequencies to 2 mec. The effect of a
1°C change in temperature is a change
in capacitance of only 60 parts in a
million. The tolerance of the replace-
ment capacitor is not important—the
vertical hold control setting will pro-
duce the correct frequency of operation
even if the capacitor is 10 or 209 off
its nominal capacitance. The important
thing is that the capacitance, whaterer
it is, doesn’t change with temperature.

QUESTION: What harm, if any, is there
in using « somewhut lurger vulue of
cupacitance than called for in replacing
the coupling cupacitor betiveen hori-
zontal oscillator and horizontul outprut
tube (Cy, Fig. 3).

ANSWER: A larger value of coupling ca-
pacitance will increase the amount of
horizontal sweep signal applied to the
horizontal output tube. The horizontal
drive control may have to bc reset to
some point ¢lose to one end of its range,
leaving an insufficient margin for re-
adjustments necessitated by aging or
replacement of tubes or componcnts in
this circuit.

QUESTION: Why is it undesirable to
nount un electrolytic capacitor in un
ureq where considerabile leat is likely
to derelop during receiver operution
ANSWER: Heat is bad because it pro-

EL.-~T"RONICS WORLD
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motes drying out of the electrolyte.
This increases the series resistance of-
fered by the capacitor; and the power
factor (ratio of resistance to impedance
in the capacitor) goes up in conse-
quence. A higher power factor is un-
desirable, since larger I’R losses occur
across the increased resistance of the
capacitor, and produce still further
heating of the unit. Heat also tends to
increase the leakage current of the ca-
pacitor (see Fig. 4), which promotes
greater 'R losses in the capacitor, and
additional heating of the unit.

Excessive heating spells death to
electrolytic capacitors. In some types,
cevery 10°C increase in temperature
causes a 50% decrecase in life expect-
ancy; others are less affected by tem-
perature. In general, however, keeping
cool is as important for capacitors as
it is for people.

QUESTION: A techaician, in veplacing a
power supply electrolytic capucitor
that has failed prematurely, decides to
leave off the insulating cardboard that
was present around the original unit.
Does this procedure make sense ?
ANSWER: It does. The cardboard insu-
lation prevented the capacitor from dis-
sipating heat adequately, and could
be responsihle for premature failure.
But watch for exposed voltage.

QUESTION: What kind of electrolytic
capacitor will function more satisfuc-
torily than other kinds under high-
temperature conditions ?

ANSWER: A capacitor that has a her-
metically sealed metal can for its con-
tainer. This construction minimizes
loss of electrolyte, and thercfore in-
creases life expectancy. Any capacitor
with a voltage rating 50 to 100 volts
higher than the operating voltage can
be used at temperatures up to 185°F.
Temperatures in excess of 140°F may
damage a conventional capacitor if its
voltage rating is not much above the
operating voltage.

QUESTION: Are there any applications
in which it would make « difference
whether an electrolytic capacitor was
fabricated 1cith an etched-foil anode or
a plain-foil unode?

ANSWER: Yes. Dry electrolytic capaci-
tors have anodes made of plain, etched,
sprayed, or fabricated foil. An etched-
foil anode is one that has been made
very rough by special processing. The
resultant surface undulations give the
anode (which forms onc plate of the
capacitor) a much larger effective
area. The electrolyte (which forms the
second plate of the capacitor) follows
the undulations. The capacitor, in con-
sequence, has a much larger capaci-
tance than a plain-foil unit of the same
size would have, permitting compact-
ness.

However, an etched-foil capacitor
will have a considerably higher total
impedance than a plain-foil equivalent,
making the former inferior for certain
applications. A unit that does not have
an etched foil would be preferable for
bypassing and decoupling in audio-
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frequency and vertical sweep circuits.
The catalogues of parts supply houses
are often useful in determining whether
a specific electrolytic capacitor does or
does not use an etched-foil anode.

QUESTION: What effects, if any, do low
temperatures have on electrolytic ca-
pucitors?

ANSWER: For most conventional types,
the capacitance decreases rapidly be-
low temperatures of —5°C. We can con-
ceive of a situation where a battery
portable in which an electrolytic capac-
itor has been replaced is returned to
the service technician for further work
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Fig. 2. The proper replacement for one
capacitor here can lick vertical drift.
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Fig. 3. A common procedure used in re-
placing C, could cause later difficulty.
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Fig. 4. An improperly mounted electro-
lytic may start a vicious trouble cycle.

Fig. 5. Special problems go with spe-
cial units, like (A} the ceramic feed-
through and (B} parallel-lead tubular.
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hecause it didn't operate satisfactorily
outdoors in very cold weather. This
temporary condition clears up when
the receiver and its owner sensibly re-
turn to a comfortable position by the
fireside, or when the weather gets a
little warmer. If necessary, higher-cost
tantalum capacitors may be used. Some
of these are rated for operation at
—55°C, or even lower.

QUESTION: In the case of a ceramic
feedthrough type of capacitor (as
shown in Fig. 54), are there any visual
indications that might point to the need
of replacement ?

ANSWER: This type should be replaced
if the silver-coated surface is peeled,
or if the ceramic is cracked, or if the
center conductor of the unit is loose.

QUESTION: Does it make a difference in
which position un electrolytic capacitor
is mounted?

ANSWER: It may, especially if the unit
is a wet electrolytic. An incorrect
mounting position may reduce the ef-
fective capacitance. The unit should be
mounted in an upright position in such
a way that the vent (for escaping gas)
is unobstructed.

QUESTION: Tirue or False: When an
electrolytic capucitor begins to cause
circuit malfunction, it is always neces-
sary to replace it.

ANSWER: False. Take the case where
the only change causing the trouble is
an increase in r.f. impedance of the
unit, impairing its ability to bypass
higher frequencies. Bridging it with a
non-electrolytic type of smaller value
hut of the proper voltage rating (for
example, a .1-uf. paper unit) will gen-
erally eliminate the trouble.

QUESTION: True or False: If a replace-
ment filter cupacitor doesn’t function
properly as soon as it is put into a
radio (i.e., hum is heurd), it should be
replaced immediately.

ANSWER: False. It should be given a
chance to re-form. When an electro-
lytic capacitor has been idle for several
months, initial leakage current may be
high enough to introduce hum because
the component has de-formed while not
in use. If the receiver is left in opera-
tion for 20 minutes or so, the capacitor
will generally be restored to normal
functioning.

QUESTION: True or False: When a ca-
pacitor that is mounted on a printed
board is to be replaced, it may become
necessary to consider more of its char-
acteritics than is ordinarily the case.

ANSWER: True. The physical configura-
tion may become important in addi-
tion to the electrical properties. Take
the paper tubular capacitor with phe-
nolic case shown in Fig. 5B. Parallel
leads permit the unit to be plugged into
a printed board, after which it is sold-
ered in place. It would be quite difficult
to fit a conventional capacitor of the
same nominal value with axial leads
into the proper space, in most cases.
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/2 7199

By WAYNE AUSTIN / Electron Tube Div.. Radic Corp. of America

Low-noise 7199 tube provides more gain and other advantages
in voltage-amplifier, phase-splitter, and tone-control stages.

NOTABLE trend in high-fidelity-
A amplifier design has been the use

of triode-pentode types in voltage-
amplifier/phase-splitter circuits. tone-
control ecircuits, and other circuits op-
erating at low and moderate signal
levels which have heretofore been the
domain of twin-triode types. The rea-
son for this trend is a simple one. A
triode-pentode provides the same space
cconomy and wiring convenience as a
twin-triode and offers the designer of
high-fidelity audio equipment several
additional advantages. For example.
the greater voltage gain available al-
lows the designer wider latitude in the
use of inverse feedhack, corrective net-
works, and other means for obtaining
low harmonic distortion, good frequen-
cv-response characteristics, and sta-
bility. A pentode also producecs less
intermodulation distortion than a tri-
ode operating at a comparable signal
level' and introduces fewer Miller
Effect problems hecause of its ex-
tremely small grid-plate capacitance.

Until recently, practically the only
triode-pentodes available to the design-
er of high-fidelity equipment were
types designed primarily for r.f., if.
and converter service, such as the
6ANS, 6BHS, 6BRS&, 6CQ8. and 6U8-A.

Although these types have been used
in a number of well-designed high-
fidelity amplifiers, their performance
has left something to be desired. be-
cause they do not have the extremely
low leakage noise. freedom from heater
hum, and anti-microphonic construc-
tion which arc essential in tubes lor
high-fidelity a.f, service.

New Tube Type

Recently, however, a triode-pentode
specifically designed and controlied in
manufacture for high fidelity a.f. serv-
ice was hrought out hy RCA. This tube.
the RCA-7199, is a 9-pin miniature
type containing a medium-mue triode
and a sharp-cut-off, high-transconduct-
ance pentode. It employs a specially
designed clectrode and mount struc-
ture having very low microphonism, an
internal-lead and basing arrangement
designed to minimize interelectrode
leakage noise. and special heaters de-
signed to produce extremely low mag-
ncetic hum.

The maximum hum and noise for the
7199, expressed as cquivalent voltages
at the control grids of the two units
arc 100 microvolts for the pentode unit
and 150 microvolts for the triode unit.
Median values for the type arc only

Fig. |I. Frequency response curve of the amplifier at a 4-watt power level.
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35 microvolts for the pentode unit and
10 microvolts for the triode unit. These
hum and noise voltages are for grid-
cireuit resistances of 50.000 ohms.
Because of its high transconductance
{7000 umhos). the pentode unit of the
7199 can provide large voltage gains
(values of 100 to 330 are typicab, It
can also deliver output signals as large
as 90 volts peak-to-peak with low dis-
tortion. The triode unit has a nu of 17,
and can handle large signal voltages.
This combination of characteristies, to-
gether with its very low hum an
noise. make the 7199 cspecially suit-
able for use as a voltage amplificr and
cathode follower. or a voltage ampli-
ficr and phase splitter (the phase
splitter is a form of cathode follower).
It is also extremely useful in tone-con-
trol eireuits of the Baxandall type?

Hum and Noise Performance

The hum-and-noise performance that
can be expected from the 7199 when
precautions arc taken in circuit layout
and wiring to climinate hum and noise
from other sources is illustrated by the
following example:

Assume that the pentode unit of the
7199 is to be used in the input stage of
an amplifier having a sensitivity of 100
millivolts r.m.s. (The rated power out-
put or voltage output of the amplifier
need not be specified.) The amplifier
has an input resistance of 50,000 ohms.
Bascd on the maximum value of hum
and noise for the pentode unit (100
microvolts), the signal-to-noisc ratio
at the amplifier input, in deecibels, will

be:
0.1
20 loy 00001 20 log 1000, or 60 db.

ELECTRONICS WORLD
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Rr—10.000 ohm, V3 w, res.
Rr—470,000 ohm, Vy w, res.
Rr—820,000 ohm, Vy w, res.
R1—220.000 ohm, 3 w, res.

R:—B820 ohm, V3 w, res.

Re, Rr—15.000 ohm, 2 w, res. + 59,
Re—3900 ohm, 2 w, res.

Rs, Re—100,000 ohm, V3 w, res. X 577,
Rite Ru—1000 ohm, V3 w. res.

Rise Rii~—100 ahm, Vy w. res.
Ris—38200 ohm, V3 w. res.
R1e—15,000 ohm, I w. res.
Ri—68,000 ohm, V3 w. res.
Ri—4700 ohm, 2 w. res.
Rip—270,000 chm, i w. res.
Re—47,000 ohm, V3 w. res.

C1, Ci» Cs—.25uf., 600 v. paper capacitor
Ce. Ci—3.3 yuf., 400 v. snica capacitor
Cs, Cti—40 uf., 450 v. elec. capaciior
Cr—150 puf., 400 v. mica capacitor

Ce—.02 uf., 600 v, paper capacitar

Cs—100 uf., 50 v. elec. capacitor

Cw—80 puf., 450 v. elec. capacitor

CH:—Filter choke, 3 hy. @ 160 ma., 75 ohms
(Triad C13X or equiv.)

Fr—3 amp., 150 v, juse

SR—20 ma., 135 v. selenium recrificr

T1—Output trans to match speaker v.c. to
6600-0hm plate-to-plate 1ubc load (Stancor
A8036 or equiv.)

T+—Power trans., 360-0-360 v, @ 120 ma.; 5
Yo @ 3 amps.; 6.3 v. @ 3.5 amps. (Stancor
PC 8410 or equiv.)

Sr—S.puat. switch

I—Phono jack

Vi—7199 tube (RCA)

Ve, Vs—6973 tube (RCA)

Vi—35U4GB tube

NOTE: Values for Cs, Cs, C1 are matched to

the Stancor A8056 transformer only.

Fig. 2. A [5-watt amplifier using the 7199 as voltage amplifier and phase splitter.

Based on the median value of hum and
noise for the pentode unit (35 micro-
volts) this ratio will be:

20 log~0 0861035 = 20 log 2850, or ap-

proximately 69 db.

If the pentode stage has a gain of
at least 20 db (a voltage gain of 10),
hum and noise originating in the grid
circuits of succeeding stages can be
neglected and the signal-to-noise ratio
at the amplifier output will be the
same as that at the input. Since the
Pentode unit of the 7199 can easily pro-
vide voltage gains of more than 100,
this assumption is justified. Hum and
noise at the output of the amplifier,
therefore, will be at least 60 db below
rated output. This value is the accepted
minimum for high-fidelity reproduc-
tion.

It is evident from the foregoing ex-
ample, that if the pentode unit of the
7199 tube is used in the input stage
of a preamplifier, or in any other appli-
cation where the input signal level is
only a few millivolts, the hum and
noise at the output of the following
amplifier may be substantially less
than 60 db below rated output. For
high-fidelity reproduction. therefore,
the pentode unit of the 7199 should not
be used in any stage where the input-
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signal level is substantially less than
100 millivolts.

Applications

An example of the use of the 7199
as a voltage amplifier and phase split-
ter is shown in Fig. 2. In this high-
fidelity 15-watt power amplifier, de-
signed by Leonard Kaplan of the
Electron Tube Division of RCA, (See
“A Low-Cost Hi-Fi Amplifier” in the
May 1958 issue) the pentode unit of
the 7199 (the voltage amplifier) is di-
rect-coupled to the triode unit (the
phase splitter), which drives a pair of
6973 high-fidelity beam power tubes
operating in class AB, with fixed bhias.
The amplifier uses 18 db of degenera-
tive feedback between the voice coil
and the voltage-amplifier cathode, At
15 watts output. total harmonic distor-
tion (measured at 1000 cps) is less
than 0.5 per-cent, and intermodulation
distortion is less than 0.5 per-cent.
Hum and noise are extremely low: 84
db below rated output with input
shorted. As shown in Fig. 1, the fre-
quency response of the amplifier at 4
watts output is flat over the entire
audio spectrum and down less than 2
db at 10 cps and 60,000 cps; at 15
watts output it is flat from 20 cps to
15,000 eps, and down less than 1 db at
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15 ¢ps and 20,000 cps. The amplifier has
a sensitivity (input voltage required
for full output) of 1.2 volts rrm.s. and
a damping factor of 12.

A slightly different voltage-ampli-
fier—phase-splitter circuit which is
also capable of very good performance
is shown in Fig. 3. In this circuit grid-
No. 2 voltage for the pentode unit of
the 7199 is obtained through a 220,000-
ohm resistor from the cathode of the
triode unit. Since the voltage at the
triode cathode contains a.f, signal com-
ponents which are in-phase with those
at grid-No. 2 of the pentode, this ar-
rangement provides positive feedback
between the two units which can he
used to obtain increased over-all gain
at the lower audio frequencies. The
frequency at which this feedback be-
comes effective depends on the value of
the grid-No. 2 bypass capacitor. If this
frequency is higher than the ripple fre-
quency in the “B" supply circuit, it may
be necessary to increase the value of
the capacitor or use additional filtering
in the "B” supply circuit to prevent
motorboating,

The pentode and triode units of the
7199 tube can, of course, be used inde-
pendently., The circuit of a general-
purpose voltage amplifier stage, using
the pentode unit, is shown in Fig. 4.
This circuit provides a voltage gain of
approximately 300, and can deliver out-
put voltages of 90 volts peak-to-peak
with very low distortion.

REFERENCES
1.  “Radiotron Designer's

Fourth  gdition, Edited by F.
Smith, Chapter 12, page 511,
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Fig. 3. Another combined pentode voltage
amplifier and triode phase-splitter circuit.

Fig. 4. General purpose voltage amplifier.
087y rpt.

12 7199

2.0
249k IMEG.

65


www.americanradiohistory.com
www.americanradiohistory.com

Close-up view of the 25-watt mobile tran-
sistorized amplifier designed for p.a. work.

Author is pointing to one of output tran-
sistors mounted on chassis of BT25 amplifier,

For compact equipment that
must be light and sparing of
battery power, here is why
transistors have the edge.
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For Mohile P.A. Syste

By SAMUEL CURCHACK,
Project Enginser, Bogen-Presta Co.
Div. of The Siegler Corp.

HEN discussing  high-fidelity or
w;)uhlic-u(hlrvss systems, there is

much that can be said in favor
of hoth transistor and tube amplifiers.
However, when we speak of mobile
amplifier systems, until such time as
power and space become unlimited, we
feel that the tuture belongs entirely
to the semiconductor.

There are some good reasons lor tak-
ing this point of view. Mobile use. in
most cases, demands that the equip-
ment be compact, light in weight, and
sparing of battery power,

I the amplifier is to be operated
from an automotive vehicle, space is
often at a premium. An amplifier that
can be mounted in and controlled from
a compartment in the dashboard is
certainly to be preferred to equipment
that requires storage in the trunlk of
a car. A\ p.a. system that during stand-
hy draws f{rom the battery the same
amount ol current as is drawn by a
panel lamp certainly olfers advantages
over one that demands. when idling,
that the vehicle's engine be kept idling
too in order 1o charge the hattery.

it the pa, system Is entirvely self-
contained and is to be hand-held and
operated, there is, of course, more rea-
son why it should be small, lightweight,
and draw only the minimum amount of
current required for most efficicnt op-
cration.

For the home or auditorium, this
reduction in weight and size hardly

PLATE
CURRENT

COLLECTOR
CURRENT

PLATE VOLTAGE

iy, VMAx,

(a)
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justifies the added expense of high-
power transistorized audio systems;
and cleeiric power is so inexpensive
that we rarely worry about efliciency.
However. in portable p.a, systems, it is
this eflicieney factor thal makes the
use ol a transistorized power amplifier
mandatory, in the author's opinion. In
addition to saving battery power, the
high efficiency feature eontributes con-
siderably both to the compactness ol
the equipment and reduction of its
weight. It is for this reason that it
might he worthwhile to examine this
factor just a little more thoroughly
than is usually done when comparing
the operation of transistor and tube
cquipment.

“lifficieney.” simply stated, is the
ratio of the amount of power realized
Irom the amount ol power consumed,
When we talk of “speaker efliciency.”
we want to know how many acoustical
witts we get out as compared to the
electrical watts delivered hy the ampli-
fier. When we speak about "amplifier
efficiency.” we are interested in the
amount of power delivered by the am-
plifier as compared to the power drawn
from the power line or battery. This
samiplifier efficiency,” expressed as an
cquation is cqual to: Weatis. ./
Wettsine X 10077,

Often, in camparing transistors with
tubes, this gquestion of “over-all” effi-
ciency, which is a true measure of the
pertormance of the equipment, is over-

Fig. |. Load lines for
(A} power pentode and

(B]) power transistor,
Note that Viiu/Yuue
approaches zero in the
case of the transistor.
COLLECTCR VCLTAGE
YMIN, VMAX,
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Fig. 2. Mobile amplifier delivers 25 w. from 12-volt battery.
Late models use .33-0hm, 2-w. resistors in output emitter leads.
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looked. What we usually see instead
is the formula for the cfliciency of an
amplifier operated in class B. Push-
pull class B operation is almost always
chosen for mobile cquipment because,
theorctically, it is 57 more efficient
than class A. Tnasmuch as this con-
tributes., in part, to the over-all effi-
ciency, we will investigate it first. For
simplicity, we will consider only the
case of true class B operation.

In practice, class B can be used only
for speech reproduction. Since “center
clipping” occurs when the load is trans-
ferred from onc of the push-pull pair
to the other, a slight forward bias is
usually applied to the tubes or tran-
sistors. This eliminates crossover dis-
tortion which is extremely objection-
able for musical reproduction. The re-
sultant mode of operation is termed
elass AB, but since the bias applied is
usually of minor proportions, the for-
mula for true class B operation mity he
applied.

This formula may be reduced to al-
most identical form for both transis-
tors and vacuum tubes. It then reads:
Ny = 785 (1 = Vmio/ Vo V% : where
N, = efliciency, V... = supply voltage
(plate or collector voltage at current
cut-off), and V,., = voltage drop
across the tube or transistor when it
is delivering pecak powcer to the load.

When we compare load lines for a
power pentode (Fig. 1A) and a power
transistor (Fig. 1B), we see that the
ratio V., /V,.. can be apprectable for
the vacuum tube and negligible for the
transistor. It is for this reason that
efficiencies closely approaching the
theoretical maximum are possible with
the latter.

The figure N, is often quoted when
comparing the two devices. Thus, a
typical practical figure for tubes might
be on the order of 557 and for tran-
sistors, 75%. In hoth cases, transform-
er losses have been neglected. These
figures, however, arc misleading and
put the tube in a better light than it
actually deserves,
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Consider first the amount of current
required by the heaters. This is taken
direct from the battery and for a 253-
watt mobile p.a. tube amplifier about
40 watts may be drawn just to heat
the filaments. This energy is being
used whenever the amplifier is on. ir-
respective of whether or not it is pro-
dueing sound. Thus, the transistor, re-
quiring no heater power, is alrcady
“ahead” by relieving the battery of a
large drain.

In addition, tubes require high anode
voltages to gencrate appreciable
amounts of power, Thus, in vehicular
operation. where the supply is usually
12 volts. conversion to high voltage
must take place first. In most cases,
this requires at least three more major
componcents than does the transistor
supply—-a vibrator, a transformer. and
a rectifier tube with its associated
filtering circuit. In addition to the
lowered efficiency incurred by losses in
each of thesc components, this extra
circuitry imposes other disadvantages:
the vibrator is always a possible source
of noisc— it may require replacement
several times during the life of the
equipment; the rectifier tube, which is
also subject to failure, generates ad-
ditional heat; all of these components

(which do not exist in the transistor-
ized circuit) go to increase the size of
the equipment.

It might be interesting *o compare
the losses incurred in the two types of
amplifiers - each producing 25 watts of
output power. Somc typical figures
are given in Table 1. From these rep-
resentative values we can see that
when full power is realized from the
output, the tube amplifier may draw
almost three times as much current
from the batteries as will the tran-
sistorized device.

However, the duty cycle of speech
is roughly 20%. Thus, the amplificr is
being used only one-fifth of the time
that the battery power is on It is dur-
ing this remaining 4/5th time that the
vacuum-tube p.a. system is  most
wasteful of power; even though no
current is being used to produce speech,
the filaments and power supply must
remain activated. From Table 1 we
can see that it is possible to draw, dur-
ing this period, about 20 times the
amount of current that is drawn by
the semiconductor device.

There are other reasons why the
transistor is to be preferred for mobile
applications. For emergency purposes

(Continued on page 126)

Table I. Comparison between power requirements, efficiency of tubes and transistors.

Power required at output stage
to yield 25 watts of signal. A
10% transformer loss is assumed
for beth circuits.

Battery drain to provide 25 wails
of signal at power supply output.

Filament power required,

Other standby or bias power re-
quired.

Total power required for full out-
put.

Over-all efficiency at full output.

Power consumption during stand-
by (approx.).

TUBE CIRCUIT

55 watts 38 walts

69 watts 38 watts

40 watts 0 watls

5 watts 2 walts

114 watts 40 watts
25/114 = 22% 25/40 = 62%

45 watts 2 walts

TRANSISTOR CIRCUIT
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self for the past quarter of an hour,

and finally Mac, his employer,
walked over to the boys end of the
bench to see what all the fuss was
about.

“Oh how I hate intermittents!” Bar-
ney said fervently. “One time this little
a.c.-d.c. receiver will play okay for
hours on end; the next time it won't
even start. Right now the only sound
yvou can get out of it is a low hum. I've
changed all the tubes one at a time;
s0 1 know tubes are not the trouble,
but look at this reading on the oscil-
lator grid of the 12BEG.”

He touched the probe of the v.t.v.m.
to the grid lug of the socket, and the
meter indicated some forty positive
volts.

“When the radio’'s playing. 1 get
seven or eight negative volts here,” the
red-headed youth continued. “That's
the normal grid-leak voltage developed
by oscillator action across this 22.000-
ohm resistor between grid and ground.
But when the radio goes dead, this
voltage suddenly switches from minus
cight to plus forty volts. I was sure it
was an intermittent internal short in
the tube, but the same thing happens
with a new tube. Now I've decided it
has to be an intermittent breakdown
in the socket insulation; so 1 guess 1
may as well start changing the socket
—and that's a job I despise.”

“Easy, boy, easy!” Mac said mildly.
"Have yvou checked the diagram?”

“Oh come now, Mac,” Barney said
with a superior smile; “I'm a bhig boy
now, remember, and this is just a little
a.c.-d.e. receiver. Its simple diagram
is tattooed on my brain. Think of how
many hundreds of these things I've
serviced."”

“I'm thinking; and for every one
you've serviced, I've serviced ten; but
I'm still going to look at the diagram,”
Mac said with a disarming grin.

He took the service sheet from the
file and merely glanced at it before he
slid it across to his assistant. As Bar-
ney stared down at the diagram, a
brick-red flush crept up out of his
collar and spread over his face, dim-
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BARNEY had been muttering to him-

8y JOHN T. FRYE

Simple Things First

ming his freckles to invisibility.

“Well what do you know!" he ex-
claimed. “That grid leak returns to
the cathode instead of to ground, and
the cathode goes to ground through the
primary of a two-winding oscillator
coil, T'll het a nickel that primary is
opening up leaving the cathode float-
ing. and the high cathode voltage un-
der these circumstances is conveyved
through that 22.000-ohm grid leak to
the oscillator grid.”

A simple check with the ochmmeter
confirmed this suspicion, and Barney
was lucky enough to find the primary
winding break right at the end where
it tied to a terminal. A drop of solder
solved the problem. As the crestfallen
boy replaced the receiver in the cabi-
net, Mac observed:

“I don't know what I'm going to do
with you if you don't learn to go to the
service literature when the going gets
tough. Here I've invested hundreds of
dollars in that literature with the sole
aim of helping us to do our job better
and faster, and then you blithely ignore
the whole thing and depend upon your
alleged omniscient knowledge of how
the circuit must be. Actually this busi-
ness of returning the grid resistor to
the cathode instead of directly to
ground is very, very common; but your
preconceived notion that it had to re-
turn to ground kept you from even
thinking about that possibility. You
were looking for a ‘far-out’ cause of
the trouble, such as a defective tube
socket. I'll bet you haven’t found more
than three tube sockets with broken-
down insulation in all the time you've
been working for me.”

“I have in transmitters,” Barney de-
fended himself lamely.

“We're working on receivers, not
transmitters,” Mac relentlessly pointed
out; “and I've told you over and over
always to look for simple eauses of
trouble first, Save the odd-ball, freak-
ish possibilities for investigation until
after all the ordinary, likely things
have been echecked out. Hey! Wait a
minute. What was that whistle?”

Barney had the set back in the eabi-
net and was tuning it back and forth
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across the band as a final check. As he
crossed a station near the middle of the
band a heterodyne was heard so loud
that it blocked out reception of the sta-
tion.

“That’s just the second harmonic of
the 455-kc. i.f. beating with the station
on 910 ke.,” Barney explained. “You
can hear that little heterodyne on lots
of sets. Probably this one doesn't have
enough decoupling in the detector cir-
cuit and some of the i.f. is feeding back
through the a.v.c. system to the re-
ceiver input.”

“I wouldn’t call that screech ‘a little
heterodyne,””” Mac observed acidly,
“You’'ll never convince me a manufac-
turer would let a receiver go out in
that condition. Take off the back.”

When two screws were removed and
the back, carrying the antenna, was
pulled away from the cabinet, the
heterodyne disappeared and the sta-
tion could be heard clearly.

“Apparently the signal is being radi-
ated directly into the loop,” Mac said
as his gentle fingers probed around in
the receiver. Suddenly he held up the
end of the broken little copper-ribbon
ground lead of the 12AV6 tube shield
and stared quizzically at the other
technictan.

“This just ain’t my day,” Barney
sighed as he reached for the solder gun.
“l must have broken that lead when 1
was changing tubes. It's easy to do.
With the shield floating, the 455-kc.
signal on the diode plates of the 12AV6
could radiate directly into the loop
winding only an inch or so away. Once
more I was looking for a more com-
plicated cause of trouble than an un-
grounded tube shicld. Why don't you
fire me?”

“Don’t tempt me,” Mac answered as
he tried to scowl. “l probably would if
it weren’t for that Japanese radio sit-
ting over there on my end of the
bench.”

“What's that got to do with it?"”

“Well, a little old lady brought that
in yesterday with the explanation that
her son, quartered in Japan, had sent it
home to her. It was a nice-looking little
two-band, three-way portable. She had
unpacked it and plugged it in, and it
started to play right off, but after a
few minutes it quit. She was sure some
little thing had shaken loose in transit.

“Well, as we both know, almost
every time we get tangled up with one
of these foreign sets we lose money.
Most of the time there is no adequate
service literature on the set; the parts
arrangement and circuitry are fre-
quently different from that with which
we are familiar; and we often run up
against defective parts for which sub-
stitutes cannot be obtained. I explained
this to the woman, but she said her son
had written that one of the selling
points of this receiver was that he had
been told that all parts for it eould
be readily obtained in the United
States. Against my better judgment, I
took the set.

“When I plugged it in, there was only
hum, I raised the line voltage a bit,

{Continued on page 151)
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Some Thoughts on Amplifier Design

By STEWART HEGEMAN Dir. of Eng., Citation Kit Div., Harman-Kardon, Inc.

Multiple feedback loops with up to 32 db of feedback
with stability, extended frequency response, and low

impedance power

UCH of the author's professional
M listening experience as a recording

engineer has bheen involved in de-
tecting flaws. When monitoring an
original recording one cannot take time
to listen to the performance, for all
attention is given to listening to im-
balances between instruments due to
microphone placement. This type of
critical auditioning is continued
through all the steps of the manufac-
turing process. from the master tape
to the completed recording. The empha-
sis in this type of listening is on dis-
tortion, noise, dvnamic and frequency
range, and over-all tone quality. It is
usually days hefore one has the oppor-
tunity to relax and listen to the per-
formance in the quiet surroundings of
his own living room.

When professional monitoring s
done over extended periods of time,
listening fatigue becomes a very im-
portant factor. Small amounts of dis-
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supply are used in new hi-fi kit line.

tortion, which might be tolerated
under ordinary listening conditions. not
only become annoying but actually af-
fect one’s judgment: and it is for this
reason that the author has become
increasingly concerned with the de-
velopment of superior sound equip-
ment. This form of professional listen-
ing generates very specific and personal
requirements in terms of over-all per-
formance of the sound reproducing
chain and, as a result, the author has
come to recognize the basic importance
of two principles.

Distortion & Frequency Response

The first principle concerns distor-
tion. It is interesting to note that the
relatively high level of distortion in
somce compon>nts in the system does
not mask the possibly minute level of
distortion in other components, There-
fore. although speakers, cutters, and
cartridges have higher inherent dis-
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The introductory unit in Harman-Kardon's
new “Citation™ line of kits is this 120-
watt {dual 60-watt) stereo power amplifier,

www americanradiohistorv com

tortion than amplifiers, the listening
quality of the system can benefit from
the reduction ol distortion in any part
of the chain. It may be important, at
this time, to indicate what is meant by
“distortion.”” In the broad sense, dis-
tortion is any deviation from the orig-
inal. Not only does it include harmonic
and intermodulation distortion, but al-
so restricted dynamic range, restricted
frequency response, deviation in phase
response, restrictive distribution pat-
terns of both microphones and speak-
ers. and transient distortion,

The second and equally important
prineiple concerns frequency response.
The bandwidth required for satisfac-
tory reproduction is considerably be-
yond the single-frequency hearing ca-
pabilitics of the human ear. Compo-
nents of several octaves below 20 cycles
are of great importance to musical per-
ception and unquestionably contribute
to more realistic, sharper, and more
transparent reproduction.

Since the basic amplifier lorms the
foundation of any complete component
line, we thus decided to start off with
a 120-watt (dual 60-watt) stereo ampli-
fier as the introductory item in our
new line of kits. To producc a top-
quality power amplifier in kit form, it
is necessary to use high-quality ma-
terials and carefully engincered assem-
bly and wiring techniques. It is also
necessary to realize the improved per-
formance possible with increased de-
grees of feedback.

Feedback Techniques

Current conventional power-ampli-
fier design is based on “single loop"
feedback techniques. “Linearization” is
obtained by over-all feedback from the
voice-coil terminals to the cathode of
the input tube and, due to stability

(Continued on puge 106)
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TV set, train, and antenna—each has a reference “ground.” but this ground may be a different concept in each case.

“Grounds” for Confusion

One word, many meanings: the type of equipment or

By ROBERT GARY

WELL-KNOWN quote by a well-

known writer informs us that “a

rose is a rose.” Is not a ground also
a ground? And, if that is the beginning
and the end of the matter. why should
any confusion exist about so simple a
concept? However, if you choose even
the clear-cut rose as a theme and let
your mind play with it idly for a min-
ute, you can come up with a surprising
range of varicty in associated ideas.
“Sweet Rosie O'Grady,” for example,
has little to do with the tegendary rose
fields of Bulgaria that provide essen-
tial oils for the perfunic industry. Siart
with the word “ground” and you will
come up with an cven greater variety
of notions. even if you limit yourself
to what this word means in the lan-
guage of electronics,

You may think of the concept as it
appears in manuals on telegraphy. This
is the earth ground or ground return,
in which a single-wire line is used. with
earth ground being used as the sccond
line. This also ties in with the notion
of the lightning arrester developed by
13en Franklin, the deviee being basical-
ly a good conductor to ground. Yct the
concept seems a far ¢ry from that of a
TV receiver chassis, which had better
be a good ground for the r.f. and other
signals circulating in the receiver-—but
which may be “hot” or "*cold” with re-
spect to the ground on which the tech-
nician stands.

Even if we confine oursclves to the
ground within a single item of elec-
tronic equipment, such as a radio. audio
amplifier, or TV chassis, we may run
into confusing effects. For example, two
points may both appear to be at ground
potential on a schematic diagram; yet,
if these two are too close physically—
or perhaps too far apart—oscillation
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may develop. If they are both at
ground, why should it matter how near
or far apart they are? Why does touch-
ing a “grounded” chassis sometimes dc-
tune a circuit using this ground? If an
a.c.-d.c. receiver has a resistor and ca-
pacitor network going from the chassis
to the grounded side of the power line,
can the chassis be considered as a
ground? Does a power transformer
ground a set just because its center tap
is connected to the chassis? Why do
cortain broadcast  receivers operate
hetter if a wire is connected to a wa-
ter-pipe ground? These quiestions may
certainly puzzle the layman and some-
times even confuse the student of clee-
tronics or the technician.

The problem arises because ground
may be one or many things to different
people in the same or different electri-
cal circuits. A good starting point is
the fact that clectric current must have
a complete circuit in order to flow, and
we usually regard this circuit as being
divided into a double path. In dc.
work. for example, we say that current
goes from the gencrator or other source
to the load over one path and then re-
turns through the other. An oversim-
plified understanding of this action
leads many of us to think that the re-
turn path is “*cold” because the current
has done its work and no longer has
any cnergy left. We then begin to as-
sume a “safe” return or ground path
containing no power, which can be
overlooked,

A quick look at the popular schemat-
ic representation of this action (Fig.
1A) may mislead some pcople. How-
ever, if we re-draw the circuit as in
Fig. 1B, we take into account the fact
that, between any point in the circuit
and any other point—even if both
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type of voltage involved may decide what ground is.

points are on the same “ground” line—
there are incvitably some electrical
factors introduced, such as resistance,
capacitance, and inductance, no matter
how small they may be. Thus some
form of circuit action may take place
between any two points, however slight
it may he, and the energy within the
circuit may be active anywhere.

A good example of this can be ob-
served by a study of the tracks of any
electrified railroad. The “hot” power
is delivered through a suspended over-
head cable or an insulated third rail,
while the return path goes through the
tracks. The tracks are. of course,
“grounded.” However, where rails are
joined, heavy bronze cables carry the
“cold” return current across the junc-
tton, Should there cver he a gap in the
metal return path, the arcing across it
will be every bit as severc as if the top
wire were biroken.

A ground, in this sense, is simply one
side of a two-wire system. For our
purposes, we usually choose the side
to which the electrical resistance from
the ground (earth, or its equivalent)
on which we stand is the least. A good
example of this is the automobile. Its
battery, radio, and other clectrical
equipment are all grounded to the car
body; but, because of the nonconduc-
tive rubber tires, the car itself is not
connected to the earth at all. This
sometimes causes shocks or small arcs
when a conductor—such as a person—
supplies the connection bhetween the
“grounded” car and the actual ground.
For this reason, some autos use ground
straps which drag along under the ve-
hicle and electrically connect the car
body to the pavement.

To further illustrate the problem of
clearly defining a ground point, con-
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sider the case of a u.h.f oscillator cir-
cuit, as shown in Fig. 2. The circuit
is shown in Fig. 2A as it would appear
on a schematic diagram. Fig. 2B is the
true electrical equivalent of all por-
tions of the circuit outside the tube
envelope. For convenience’'s sake we
have lumped the stray and wiring in-
ductances, capacitances, and resist-
ances that would actually be significant
at these frequencies together. The ob-
vious components are still identified
for us (C,, I, R, etc.) but they are
heavily outnumbered by the inevitable
resistances, capacitances, and induct-
ances that are nevertheless present—
and we have not necessarily shown all
of the latter.

Already, in comparing Fig. 2A with
Fig. 2B, we can see how two different
engincers, each concerned with various
aspects of the circuit, could take di-
vergent viewpoints concerning the na-
ture of ground. Let us see how the
same circuit would be viewed by still
another person—a safety engineer
whose sole business is the question of
shock hazard. To him, everything but
the plate and supply voltages (Fig. 2C)
could conveniently be assumed as being
at “ground” potential. We can simplify
even further if we think in terms of
grounding the receiver to protect
against lightning hazards. Here the
chief circuit element to be considered
would be the insulation resistance be-
tween the primary and secondary of a
transformer.

Shock Hazards and Ground

Much has been written in the past
on the subject of the shock hazard of
electrical appliances. Like the weather,
this topic has received a lot more dis-
cussion than earnest attempts at a
cure. But before we can think of elimi-
nating shock hazards we should under-
stand exactly what they are. Basically
there are three ways one can get an
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Fig. 1. Notion of ground (A) as unipo-
tential return path. However, no two
ground points (B) are actually the same.

electrical shock and, although this may
seem facetious, they are by touching
one side of the line, by touching the
other side of the line, or, through spe-
cial talent, by touching both sides. If
we could assume that one side of the
power line is properly connected to
the earth on which our body stands,
then it would be perfectly safe to touch
that grounded side of the line, but the
other side would still be “hot.” We
see that grounding one side of the pow-
er line immediately reduces the shock
hazard by S0 per-cent. All appliances
that operate directly from the power
line, such as toasters, broilers, and the
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like, could have their case and chassis
connected to the grounded side of the
line, and this would limit the hazard
to contact with the ‘“hot” side. Should
a “hot"” wire accidently touch the
grounded chassis, this would cause a
short circuit and the ncarest fuse
would blow, but there would be no
danger to any human. Similarly, if
radio and TV receivers could be
grounded directly to the power line,
there would be no shock hazard in
touching the chassis, metal cabinet, or
uninsulated controls.

It has long been proposed that all
house wiring make use of polarized out-
lets and plugs so that the correctly
grounded side of the line is always con-
nected to the chassis or cabinet. Some
progress has been made in this direc-
tion in that most newly designed sock-
ets and plugs use one wide and one
narrow contact blade. But, since so
much unpolarized wiring exists and
since the correct grounding of one side
of the power line is not always guar-
anteed, the introduction of polarized
wiring still seems to lie in a nebulous
future. The military services have
standardized all of their specifications
so that polarized plugs and grounded
power lines are required in all new
equipment.

Recently many TV manufacturers
have returned to the use of power
transformers to effectively isolate the
receiver power supply from the a.c.
power line. Fig. 3A shows the a.c.
voltages on a typical full-wave rectifier
circuit and indicates why there is no
shock hazard here between the chassis
and the earth, regardless of whether
one side of the power line is grounded
or not. The capacitors C, and C. repre-
sent the leakage of the transformer.
Since this is usually quite low, a very
high impedance isolates the secondary
from the a.c. power line. A few TV
receivers use simple, isolation trans-
formers. These perform the same func-
tion as the isolation transformer that
every safety-conscious service techni-
cian keeps around. The voltages on
such a transformer are shown in Fig.
3B. It is true, in any electrical device,

that the power-line wires themselves
must be properly insulated, but, as we
showed before, a short circuit would
merely blow the fuse,

Having observed the voltage relation-
ships with respect to ground when a
power transformer is used, consider
now the arrangement of Fig. 4, which
shows a technique used with many so-
called “hot” chassis in a.c.-d.c. sets.
This is a rather elegant approach, be-
cause some attempt has been made
here to isolate the chassis from the
power line. The network of the resistor
and the capacitor (220,000 chms and
.01 pf., in Fig. 4A) helps keep 60-cps
voltages off the chassis while provid-
ing a low-impedance path for r.f. and
i.f. signals to one side of the power
line, which is therefore essentially at
ground for these higher frequencies.

The problem with this arrangement
can be seen by inspecting Fig. 4B, in
which the RC network has been re-
duced to an cquivalent impedance of
170,000 ohms (calculated for 60 cps)
for simplification. Some potential does
indeed continue to exist between one
side of the power line and the chassis.
However, even if the receiver involved
happens to be plugged in with the
polarity shown, the chassis will not be
quite as hot as would be the case with-
out the network. The impedance of
170,000 ohms will be in series with
any person who accidentally contacts
the chassis and a point at earth ground
potential at the same time. This im-
pedance will serve to drop a good deal
of the voltage, so that a full 117 volts
would not be impressed across the un-
fortunate individual, and will also scrve
to limit the maximum amount of cur-
rent that would flow through him.
Also, if the capacitor should break
down, a direct connection to one side
of the power line becomes possible.

In many other receivers, the chassis
is actually connected directly to one
side of the line, and then all metal por-
tions of the chassis, controls, mounting
hardware, and the like must be covered
with insulation. This usually protects
the customer from shock, but the serv-
ice technician must use an isolation

Fig. 2. A u.h.. oscillator circuit may look like any of the three representa.
tions below. depending on the viewpoint of the person who is dealing with it.
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transformer as soon as he nceds to
handle the chassis.

It is true that rubher-soled shoes in-
sulate the body from ground and there-
by eliminate some of the hazard, but it
is always possible to touch some
grounded object inadvertently while
touching the *hot” chassis. While most
such accidents are not lethal, techni-
cian time can be spent in better ways
than in recovering from electric shock.

Grounding Antennas

In looking over the signal-input cir-
cuit of most TV receivers, we notice
that neither of the two conductors of
the 300-ohm antenna lead-in is ground-
ed. The elements of the antenna them-
selves are also ungrounded, cxcept
possibly for some parasitic portions
such as reflectors and directors through
the mast. At the tuner, however, the
center tap of the antenna-input circuit
is connected to the chassis ground. This
makes both sides of the transmission
line “hot” for rf.. but grounds them
as concerns low frequencies. If light-
ning should strike, the path would be
through both conductors, the TV chas-
sis. and the power line to earth ground.

To avoid this hazard, most out-
door antenna installations include—or
should include—a lightning arrester,
which short-circuits the path from the
antenna to a ground, but presents sufli-
cient impedance for r.f. so that the
signal path is still direct to the re-
ceiver. A typical cquivalent circuit of
such a protected installation is shown
in Fig. 5. Simply, an alternate path
to earth is provided for lightning
through two resistances. These may be
actual resistors or high-resistance
spark gaps, as indicated by the hroken
lines. In either case, the resistance
prevents bypassing of r.f. to the carth
but breaks down and shorts out under
the stress of lightning.

Some TV installations still use a co-
axial cable from the antenna to the
recciver and then the outer conductor
is usually grounded at the receciver
chassis. If the TV set uses a power
transformer it would be perfectly safe
to conncct the shield of the coaxial
cable directly to a water pipe, drain,
or other good external ground.

The phenomenon of grounding one
side of an a.c.-d.c. radio’s loop antenna
will work safely only if the loop is
connected to the set through capaci-
{ors, or is otherwise isolated. Then the
grounding merely serves to establish
one of the loop terminals at external
ground, making the other side “"hot.”
It will usually be noticed that, depend-
ing on the side connected to ground,
the tuning controls and the radio chas-
sis itself will become more or less sensi-
tive to body capacity.

The aforementioned practice of
grounding one side of an antenna to
improve signal pick-up raises still an-
other point for consideration. Why does
this work and how can we get along
without this type of ground in the case
of aircraft radios, battery portables,
automobile receivers, and other units
that do not normally come into actual
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Fig. 3. How power transiormers serve to
isolate earth ground irom chassis ground.

contact with the earth? The magic
word that begins to provide the an-
swers is “‘counterpoise.”” For an antenna
to work best, it must have the great-
est possible signal voltage developed
across it. This means that, in effect,
the “top” of an antenna system (that
portion which is normally farthest
from the carth) must be at the great-
est possible potential difference from
the "bottom” of the system. To estab-
lish this relationship, we scek a large
hody as a counterpoise that is not likely
to be at or near the same potential with
respect to transmitted signal that will
appear at the "“top” of the antenna.
Where it may be used. the earth itself
serves very well as such a counter-
poise. Thus, the required counterpoise
has come to be known as ground, be-
cause earth ground is the frequently
used medium.

However, where it is not convenient
to use carth ground, some other body
of reasonable size is chosen as the
counterpoise. This may be the body or
shell of an orbiting satellite, of an air-
plane, or of a car—or it may simply be
the chassis of a portable radio serving
as its own “ground”—or should we say
counterpoise? Actually, the confusion
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partial earth-to.chassis isolation. as equiv.
alent circuit at 60 cps (B) demonstrates.

Fig. 5. Arrester provides lightning with
a breakdown path to earth.ground.
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arises from the fact that, since earth
ground was once the almost universally
used counterpoise, we have come to call
every such counterpoise a ground--—
whether it is or not.

When these “grounds” are hrought
near the earth’s ground. the tuning as
well as the set's sensitivity changes.
Another effect observed with such de-
vices is the accumulation of a static
electric charge. Airplanes have short
wire strips attached to their trailing
wing ecdges to discharge such static
electricity into the surrounding air
during flight. During landings, the air-
craft is carefully grounded to the run-
way to avoid, on a more violent scale,
the shocks we often experience during
dry winter days when getting out of a
car.

Grounding in the Shop

Although technicians. experimenters,
and hams should be well aware of the
shock hazards around the home, and
especially in their work, trivial as well
as serious accidents do happen. In pre-
senting the following suggestions, we
hope to help in reducing the number
of electrical accidents, and also make
the work of the technician easier.

Some of our readers may think that
rubber mats on the floor or the wearing
of rubber soles insulate a man from
ground so that, if he touches some-
thing "hot,” he will fecl no shock. This
is true to some extent, and the wearer
of rubber soles is definitely somewhat
safer than the barefoot technician. But
there are usually a host of other
grounded items with which the “safe”
person may make inadvertent contact
while believing he can touch the “hot”
points with immunity. We feel that a
properly grounded and carefully fused
a.c. power line, a grounding strap with-
in easy reach, and an isolation trans-
former are the best insurance against
shock. The antenna lines, all test equip-
ment, and metal shelves should be
grounded. Although not essential, we
favor a grounded piece of sheet metal
as a base on which to put sick chassis.

1f there are portions of the set which
should be insulated, we add the ncces-
sary insulation in the form of card-
board and Bakelite strips. This has
the advantage that it pinpoints any
“hot” danger spots and reminds us of
them during work. Mectal parts that lie
loosely on an insulator can get a static
charge from nearby high-voltage fields
and then, when the unsuspecting hand
reaches for them, nasty *bites” result,
The author has a half-inch scar to
illustrate this particular effect and
therefore is now well supplied with
ground clips, sheet-metal work bascs,
and other protective devices.

One last word to those who can touch
a 117-volt line with apparent immunity.
Body-moisture content varies with age,
climate, living habits, and a host of
other factors. If you were getting no
more than a mild tingle from 117 volts
three years ago, don’'t believe that you
have life-long immunity to electrie
shock. Even a lion tamer may wind up
his career with a “bite.”
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EVERYTHING A CLOCK-RADIO CAN OFFER
... AND PORTABLE T0O!

o Completely portable, all-transistor circuit

* Runs up to 500 hours on standard batteries
* Deluxe features at half the cost

¢ Easy to assemble

“YOUR CUE'" TRANSISTOR CLOCK

RADIO KIT (TCR-1)

‘Take all the deluxe features found in the most expensive clock-
radios, add the convenience of complete portability. plus a
modern 6-transistor battery operated circuit . . . then slash the
price at least in half. and you have the new Heathkit “Your
Cue’” Transistor Portable Clock Radio.

Packing cvery modern clock-radio feature into a compact,
beautifully styled turquoise and ivory plastic cabinet, “Your
Cue lulls vou to sleep. wakes vou up. gives vou the correct time
and provides top quality radio entertainment in and out-of-
doors. It can also be used with the Heathkit Transistor Intercom
systeni. opposite page, to provide music or a “selective alarm”
system for one or more rooms covered by the intercorn systen.

An “Alarin-set” hand. hour hand, minute hand and sweep
second hand grace the casy-to-read clock dial. All controls are
convenicntly located and simple to operate. The “lull-to-sleep”
control sets the radio for up to an howr’s playing time, auto-
matically shutting ot the recciver when you are deep in shum-
ber. Other controls set " Your Cue” to wake you to soft music,
or conventional “buzzee®® alarm. A special carphone jack is
provided for private listening or connection te your intercom
or music svstem. At all times crvstal-clear porable radio enter-
tainment is yours at the flick of a switch.

The nodern 6-transistor circuit features prealigned 1F’s for
case of assembly. A tuned RF stage and double tuned input to
the IF stage assure top performance. The built-in rod-type
antenna pulls in far-off stations with outstanding clarity while
a large 4” x 6" speaker provides tonal reproduction of unusual
quality,

HEATHKIT TCR-1

$4595

Six casily obtainable penlight-size mercury batterics power
the radio receiver up to 500 hours, while the elock operates up
10 5 months from a single battery of the same type. Ordinary
penlight cells mnay also be used with reduced battery life.

The handsome two-tone cabinet, measuring only 3% " H. x 8"
W. x 714" D). tits neatly into the optional carrying case for beach
use, boating, sporting events, hunting. hiking. or camping,.

Wherever vou are, vou'll find “Your Cuc” vour constant
companion. Stipg. Wt. 5 Ibs.

LEATHER CARRYING CASE .
HEATHKIT J
NO. 93-3

$495

Shpg. Wt. 2 Ibs.

HEATH COMPANY/Benton Harbor, Mich. :-\ a subsidiary of Daystrom, Inc.

ELECTRONICS WORLD
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New Transistor Intercom Kig

TALK WITH ANY OR ALL FIVE STATIONS

WITH YOUR OWN INTERCOM SYSTEM

o Battery Power Permits Placement Anywhere
e Versatile Unit has Many Important Uses
* Complete Privacy of Conversations Assured

TRANSISTOR INTERCOM KIT (XI-1 and XiIR-1)

A flexible, versatile transistor intevecom, has been developed by Heath engineers
to cnable you to set up your own communications system at an unbelievably
low price.

Consisting of a master unit (N1-1) and up to five remote stations (XIR-1),
the system is designed for any remote unit to call the master, for anv remote
station to call any other remote station, or for the master unit to call any single
remote unit or any combination of remote units. Complete privacy is assured,
since a call to a remote station cannot be interrupted or listened to while the
remote unit is in operation unless switched in by the master unit. Used with
clock-radio. opposite page. it can serve as a music or “sclective alarm™ system.

Transistor circuitry means long life. instant operation and minimum battery
drain. Eight ordinary. inexpensive “C flashlight batteries will run a unit for
up to 30 hours of normal “on™ time. Circuitry is especially designed for erisp.
clear intelligible communication and the instant operation feature allows tuning
of the units off between calls. extending battery life. Use of battery power docs
away with power cords. allowing each unit to be placed where most convenient.
Only two wires are required hetwween the master unit and cach remote station.
Beantifully styled. the Heathkit Intercom presents a new approach in design.
Both master and remote stations have two-picee cases in ivory and turquoise
for a rich, quality appcarance. Batteries not included. Shpg. Wt. 6 lbs.

AC POWER SUPPLY (XP-1)

A permanent power supply for 24-hour operation of the XI-1 Intercom on
houschold current. Converts 110 V. AC o well filtered 12-volt DC output,
climinating the nced for batteries. Power supply is small, compact and fits in
space normally occupied by batteries.

HEATHKIT XP-1.. ... .. annooonaoaooaoct bk

HEATHKIT Xi-1 (Master)

$2795

HEATHKIT XIR-1
(Remote)

$695

Shpg. Wt. 4 |bs.

P00 000040 R00RR IR INPNN R0 000000000000 00000000000000000000000000000000

NEW IMPROVED DESIGN

STEREO-MONO PREAMP KIT (SP-2A, SP-1A)

Get the 8P-2A Sterco Preamp kit now., or the SP-1A monophonic version which
vou can casily convert to stereo whenever you choose by assembling the second
channet (C-SP-1A) and plugging it into vour SP-1A.

The SP-2:\ perniits stereo, two channel mixing. or either channel monophonic
use. and includes a reiote balance control,

Six inputs (12 in the stereo version) accommodate tape. magnetic phono and
microphone, plus three separate high level inputs. Level controls provided on
“mag. phono™ and high level inputs. Switch seleets NAR'TB equalization for
tape head input. and RIAALLP or "8 RN compensation for mag. phono input

New

HEATHKIT SP-2A (stereo)
Shpg. Wt. 15 Ibs.

$5695

$5.70 down. $6.00 mo.

0003050380303 808 0000308330009 0000000000000 00000000000000000000000000000000000000000000

THE WORLD’'S BIGGEST BARGAIN
IN A HI-FI AMPLIFIER

55 WATT HI-FI AMPLIFIER KIT (W-7A)

Utilizing advanced design in components and tubes to achieve unprecedented
pecformance with fewer parts, Heathikit has produced the world's first and only
dollar-a-watt” genuine high lidelity amplilier. Meeting full 33-watt hi-fi r:llinLr
and 50-watt professional standards. the new improved W-73 provides a comfort-
able margin of distortion-free power for any high fideliy application,

‘I'he sleek, modern styling of this unit allows unobtrusive installation anvwhere
in the home. The clean, open lavout of chassis and precut, cabled wiring harness
makes the W-7A extremely easy to assemble, Shpg., W 28 lbs,

SPECIFICATIONS —Power autput: H: Fir ' ng w0t Prole onal rahinn, 50 t-. Powerrespense: +1

1 5 outou!. Total harmonic distortion: t 30cm 10 15 k¢ a1 55 matts
output tntermodulation distortion: | TED watt P & Hum
and noise: 8( - lc o dh natt | una ' 1. Damping lactor: € r ma-
mum (201 or umity (1Y), Output impedances: 4. & .:n 16 ol an ¢. Power tequirements: 11

-t . Dimensions: & . D.x€)," H x 157 W;

January, 1960

www americanradiohistorv com
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HEATHKIT SA-2

$5295

Stereo Amplifiers

YOUR BEST DOLLAR VALUE
IN STEREO...
14/14 WATT STEREO AMPLIFIER KIT (SA-2)

Complete control is at vour lingertips with this versatile Stereo Amplifier-
Preampliber. Providing 14 wats per stereo channel. or 28 watts total
monophonic. the SN2 oflers every modern feature in i master stereo con-
e the hindget minded. Fhe unit offers selection

ol center at a price w ple:
of dnal channel stereo operation. monophonic operation using both chan-
nels simultaneously. or sing either channel for monophenic program
material independent of the other channel. A 4-position input «elector
switeh provides chmice of nire. phone. erystal phono. taner. anel high level
anxiliary input Tor tape recorder. TV ctes Other featnres inclhade RIAN
equalization on mag. phono. ehannel reversing function. clutched volume:
<l switeh and two

control. ganged dual tone controls. speaker phase rev
AC outlets, Handsomely stvled black amd gold vinyl-clad steel cabinet,
Shpe. W 23 Ibs,

SPECIFICATIONS—Power output: 13 510 prr chann-1 =m0 12 aatts por gharn I, “prot ssoral™,
16 w itts por channet, “utihzy ' Power response: £° Jb {fom 20 cos to 20 ke at 14 waits outrut. Total har-
monic distortion: 1's5than 2 * 30.¢ps to 15 #C at 12 #alts oulput. Intermodulation distortion: I» ss than 1°
at 16 ~atts outout Lsina 80 €ps and 6 +& sianal My 31, Hum and noise: maa phono input, 47 Qb belov.
14 watts: tuner and ¢fy <t phono, 63 1b bulow 14 «)itls Controls: cual clulehe d volum:: aana- d bass. aanm J
treble-: 3-0051hor <l ¢tor: <r- ak- roh1 10 swrich AC receptacle: T swiiched 1 rormal Inputs: 4 stereo or
8 monophonic. Outpuls: 4. 8 anid '6 0hm . Dimensions: 45" M. 2 '5" W. . 8" D, Power requirements: 117
volts, 50 80 eyele . AC, 152 watts (fus- ¢),

0080000000000 E0s000C0000C00000 0000000000 0000 0000000000 40404040408 040000040800 000000%0000000000ss

New

HEATHKIT SA-3

$2995

W
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HEATHKIT XR-2P
{6 Ins.)

ECONOMY STEREO AMPLIFIER KIT (SA-3)

This amazing performer delivers more than enough power for pure. undis-
torted room-filling stereophonic sound at the lowest possible cost. Featuring
3 watts per sterco channel and 6 watts as a monophonic ampliticr. the
SA-3 has been proven by exhaustive tests to be more than adequate in
volume for every listening taste,

You will find its case of assembly another plus feature. Heathkit con-
struction manuals, world famous for their clarity and thoroughness. lead
you a simple step at a tine to successful completion of the kit. Larger than
life-size diagrams show you exactly what cach part looks like. where it goes.
and hew it is installed.

The amplifier is tastefully styled in black w ith gold wimmed conuol
knobs and gold screened front and rear panel. A wemendous buy at this
low Heathkit price! Shpg. Wt 13 Ibs.

SPECIFICATIONS—Power output: 3 watt~ pir chann: | Power response: 11 db rom 50 ¢ps. 20 b€ ut
3 watts out. Total harmonic distortion: 155 tran 3°.: 60 €05. 20 +¢. tntermodulation distortion: lis< than

% 1 3 walts outout usinn 60 cych & 6 ke sianal mi ¢ &:1. Hum and noise: 65 db brlow full outoul. Con.
teols: Jual clutehod voiume, aana- @ tr- ble, ganoi- 1 bass, T-position « luctor: speaker prasina smich: on-off

switch. Inputs (each channel): tuner, crystal or ceramic ohone Outputs (each channel): 4, 816 ohms.
Finigh: black ~ith aold trim. Dimensions: 124" W. x 6% D. x 3,." H.

S G 0000080000 000000000000000eatt ittt BletINstsOsssnssRaticte

New

HEATHKIT DS-1

*69°°

$7.00 DN., $7.00 MO.

o5 -
$ 2 9 HEAT:P:I)XR-R $34.95

6-TRANSISTOR PORTABLE RADIOS (XR-2P and XR-2L.)

improved st i, new serpier uag, ap o LD hours flashlight hateeries
Jostadew of the plus feaaures voncget sl these new transistan portables. Carry
m with von wherever vou eo; to the beach, en trips, boanne, et These aew,
cn the ontstanding performince of the preceding nunlels
wivenenee of vernier tining for smooth,
high-iinpact
eutical beige

1l
improved mdets bane
phis brand new sl and the addiionol
etfortless station selection, The NR-2ZE featiaies a0 mocla ol |
plastic case. The XR-2ZE has g sunstia color Jeather case with an
plastic front, Sis Tesas Inaenment tensisors are nsed for high seositivuy and selee-
tivitvy, A darge 17 5 67 PM speaker waith heasy magnet provides exeellent tone quality.
The roomy chassis mkes it unnecesars o ctowd components, adding grealy 1o ease
of constrnction. The sis standard size =17 Hashihghe banteries used for poswer provide
extremely long battery lite amed can tee prirchosed anywhere, Foo e Inald, and fun o

nse Lo order one pday !

76

* |ndicates Depth and Type of Bottom From 0 to 100 Feet

« Detects Submerged Objects (fish, logs, etc.) and Their Depth

« Completely Transistorized . . . Operates From Flashlight Bat-
teries

TRANSISTOR DEPTH SOUNDER (DS-1)

Weekend Ioansnin ca protessional oL lisheeman oe shindwer L heres the depeh
1o v Depitho s andicaned b tashing neon Lanp rolaing hethine o
we hood anound the dial en-
w in bri lusht or sunshine, The trans-
L wokled eposy resin howsing

ALY
parent ciccle an the mokied Back plas
ables the viewer 1o casih o the i
duteer uses a baginm tinate eloment inoanted
with solidd Dioes thoonghehnll firring ng hardware, While desigied for
prermancnt mountiog on the bottom «of the hoat. 1empat.ay onthoard monnting of e
transdueer is aho powible, The completely ransistorized direnic operates from 6
fashlighy cells and one long-life baters Comes complete with splash=proof cabiner,
hardware and gimbal-1spe moannng bracket, Shpg, Wi 10 1hs,

ELECTRONICS WORLD
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Gty Amplifiers & Tuners

A NEW AMPLIFIER AND PREAMP
UNIT PRICED WELL WITHIN
ANY BUDGET

14-WATT HI-FI AMPLIFIER KIT (EA-3)

This thrilling successor to the famous Heathkit EA-2 is one of the finest invest-
ments anyone can make in top quality high fidelity equipment. It delivers a
full 14 watts of hi-fi rated power and easily meets professional standards as a
124watt amplifier.

Rich, full range seund reprodinction and low noise and distortion are
achieved through carcful design using the latest developments in the audio
science. Miniature tubes are used throughout, including E1.-84 output tubes
in a push-pull wutput circuit with a special-design output transformer. The
built-in preamplifier has three separate switch-selected inputs for magnetic
phono, crystal phono or tape. aud AM-FM tuncr. RIAA equalization is
featured nn the magnetie phono inpui. Shpg. Wt. 15 lbs,

NOTE THESE OUTSTANDING SPECIFICATIONS—~Power output: 14 watts. HiI-Fi: 12 watls. Professional: TT—
16 watts. UtLility. Power response: =1 3 from 20 cps 10 20 k¢ at 14 walts outpul, Total harmonic distortion: HEATHKIT EA-3 T
less than 2%, 30 ¢ps 10 15 ke at 14 walls cutaul. b ion distortion: fess than 19 at 16 watts oulput

using 60 ¢ps and & kc signal mixed 4:1. Hum and nolse: mag. phono inpul, 47 db below 14 watts; tluner and
crystal phono, 63 db below 14 watts, Output impedances: 4, 8 and 16 ohms.

NEVER BEFORE HAS ANY HI-FI
AMPLIFIER OFFERED SO MUCH
AT SO LOW A PRICE

““UNIVERSAL' 14-WATT HI-FI AMPLIFIER KIT (UA-2)

Meeting 14-watt “hi-fi”” and 12-watt “professional” stundards, the UA-2 lives
up to its title “universal™ performing with equal brilliance in the most demand-
ing monephonic or stercaphonic high tidelity systems, Iis high quality, remark-
able economy and ease of asscinbly make #t one of the finest values in high
fidelity equipment. Buy two for sterco. Shpg. Wt. 13 Ibs.

SPECIFICATIONS—Power output: Hi-Fi ralini, 14 vwalls: Protessional rating, 12 salls. Power response:
1 db Irom 20 cpr 10 20 k¢ ul 17 walls output. Total harmonic distortion: Ls s tran ~to 10 20 cps to 20 4c at
Hwatts output. Intermodulation distorlion: Liess than 1% a1 14 watlc output Ls1* U 60 CH und € +C sianal Mixed
4:1. Hum and noise: 75 Jb below 14 walls. Output impedances: 4, 8 and 16 ohm.. Damping factor: Saitch:

for uruly or muximum; maxmum damping factor 15°1. tnput voltage for t4 watt output: .7 volts, Power re-
quirements: 117 volts 5060 Cyclesy, 55 volly. Dimensions: 10" W. k6" D, s 42" H.

0.00000...0000........o...o.o.o...loo00000Qtononoo.ooo.oooooooooooooo.

MORE STATIONS AND TRUE FM
QUALITY ARE YOURS WITH THIS
FINE TUNER KIT

HIGH FIDELITY FM TUNER KIT (FM-4)

This handsomely styled M tuner features better than 2.5 microvolt sensi-
tivity. automnatic frequency control (AFCH with on-off switch, flywheel
tuning and prewired, prealigned and pretested tuning unit. Clean chassis
fayout, prealigned intermediate stage transforiners and assembled tuning
unit makes construction simple—guarantees top pecformance. Flywheel
tuning acd new soft. evenly-lighted dial seale provide simooth, eflortless
operation. Vinyl-covered case has bliek. simulated-leather texture with gold
design and trim. Multiplex adapter output also provided, Shpg. Wt 8 lbs.

HEATHKIT FM-4

SPECIFICATIONS—Tuning range: 83 to 108 mc. Quieting semsitivity: 2.5 us for 20 ub of Qui- tina.

IFfrequency: 10.7 mc. Image ratio: 45 un. AFC correction factor: 74 b¢ (- r volt. AM suppression: b yo.
Frequency response: =2 du 2 1o 20.000 cpy. Harmoni€ distortion: Lv s thun 1.5%, 1100 yy. 400 cycles $ 95
100% modubation. Intermodulation distortion: Lyss than 120, 00 cyces and € ke mired 451 1100 uv, 30

modulalion. Anlenna: 00 ohms unbalanced. Oulput impedance: 600 chms (cathude tollomer). Qutput

voltage: nomunil .t vl (2ath 302 Mowulahion, 20 uy sianul). Power requirements: 105-125 yully L0 /60

cycle AC 41 25 walls. Overall dimensions: 4)," H. x 133" W, » 4% D.

H EATH co M PANY/Benton Harbor, Mich. Uri\a subsidiary of Daystrom, Inc.

January, 1960
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78

& Choice of 3 Qutstanding Models
@ Compare With $350-$400 Machines

#® Preassembled Tape Mechanism

PROFESSIONAL QUALITY TAPE RECORDER KITS
(TR-1 Series)

I'njoy the incomparable performance of thewe professional quality tape
recorders at less than hall the usual cost, These ontstanding kits offer a
combination of features found only in much higher priced prolessional
equiipment, generally selling for $350 10 $400, Not the least of these
special features is the handsonie stuling which characterizes the kits L L
i semi-gloss black panel is set oll by a plastic escutcheon in soft gold,
which is matched by black control knobs with gold inserts. The mechan-
ical assembly, with fast forward and resind functions, comes e you
completely assembled and adjusted: vou build only the tape amplifier.
And, yan'll tind this very easy to accomplish, sinee the two circuit boards
eliminate much of the wiring. Separate recovd and plavback heads and
amplifiers allosw monitoring from tape while recording and a “pause”™
control permits instant starting and stopping of tipe for accurate cueing
and tape editing. A digit eounter is provided for convenient selection
of anv particular recording. Pudhi-pull knob provides instant selection
of 314 or TV TIPS tpe speed. Safety interlock on record switeh reduces
possibility of aceidental erastire of recorded apes. Shpg. Wi 30 1hs

SPECIFICATIONS—Tape speed: 7.5" 4nd 3,75 - ¢ -cCond. Maximum reel size: 7",
Fi ¥ (record-playbach): 2.5 (th. 30 0 12.000 cps at 7.5 IPS; £2.5 gp.
30to 6 500 ¢ps at 3.75 IPS. Harmonic distortion: 1 or I 55 at normal recording level: 3¢,
or biss At peab recording oo [ Signal-to-noise ratio: 53 db of better, ¢ ferec d to normal
rocordind loyel, Flutter and wow: 0 3* RMS a1 7,5 IPS; 0 %  RMS at 3.75 IPS, Heads
(3): ras- _racord. and tn e &t oo playback (TR-1C, morophoni¢ dlaybace). Playback
equalization: NARTB cur.~. within 2 db Inputs (2): micraphane 1~ 1§ line. Input im-
pedance: | mrannm, Model TR-tD & TR-1E outputs (2): A ar! B <toreo channrls,
Model TR-1C output (t): monophonic. Output levels: 1ppracimat. Iy 2 .oft manmum,
Qutput impedance: pproam i ly €00 onm (€1tho 1+ tollower.). Recording level indi-
cator: nt0* 45103l typs db ™. I 7. Bias erase frequency: 60+¢. Timing accuracy: 2
Power requirements: 105 175 vol* AC.80c¢ ¢l .35 wy't.. Dimensions: 15°," W » 11" *
0. Tota' roiaht 1037, Mounting: r. Qures minimum ! 8'.7 be 10w and 1.7 aho.c mounting
suria¢e May be o rate 4 0 crter hanizortal or .- elical poston.

MODEL TR-1C Monophonic Tape Deck: $1 59 95 $16.00 DWN.
Monophonic Record and Playback. = $14.00 MO.
MODEL TR-1D Two Track Stereo Tape Deck: Monophonic Record
and Playback, plus Playback of 2-track $169 95 $17.00 DWN.
Pre-recorded Sterec Tapes (stacked). - $15.00 MO.
MODEL TR-1E Fout Track Stereo Tape Deck: Monophonic Record
and Playback. plus Playback of 4-track 169 95'311.00 DWN.,
Pre-recorded Stereo Tapes (stacked). $ = $15.00 MO.
MODEL C-TR-1C Conversion Kit: Converts TR-1C tc TR-1D (see
TR.1D descripfion above). Shpa. Wt 2 Ibs..... $19.95

MODEL C-TR-1D Conversion Kit: Converts TR-1D to TR-1E (see
TR-1E description above). Shpg. Wt. 2 Ibs.. ... $14.95

MODEL C-TR-1CQConversion Kit:Converts TR-1C 10 TR-1E

(see TR-1F. description above). Shpg, Wi 2 0bs.. ... .. $19.95

HEATH COMPANY/Benton Harbor, Mich,

Tape Recorders

@ Choice of Monophonhic or Stereo models
o Complete versatility

® Easy to assemble, easy to use

STEREO-MONO TAPE RECORDER KITS (TR-1A Series)

Here arce the tape recorders the avid hi-fi fon will find most appealing!
Their complete tlexibility in installation and many functions make them
our most versatile tape recorder hits. This outstanding tape recorder
now can be purchased in any one of three versions, You can buy the
new twostrack (TR-tAHD or four-track CI'R-1AQ) versions which
record and play buaek both stereo and monophenie programming, or the
two-track monophonic recard-plavback version CFR-1A) and Luey con-
vert w cither twostrack or fonr-track stereo record-plavhack models by
purchasing the MK-4 or MK-3 canversion kits "Phe tape deck mechae
nisin is extremely simple o asemble. Long, faithiul service is assured by
preeision bearings and close machining wlevances that hold Hutter and
wow (o Jess than 03539, Power is provided by a four-pole, fan-cooled
induction motor. One lever controls all vape handling functions of for-
ward, fast-forward or rewind modes of operation. The deck handles up
0 77 tape reels at 7.5 or 3.75 TPX s determined by belt pasition, The
TR-LA series tecks mav be mounted in cither a vertieal or horizontal
position (mounting brackets includedy, The TE-1 Tape Electronics kits
suppliail feature NARTRE equalization, separate record and playvback
gain controls and a safety interlock. Provision is made for mike or line
inputs and recording level s indicated on o 6E3 magic eve™ wibe,
‘Two circuit boards simplily assembly,

MODEL TR-1A: Monophoric two-track record/playback «ith fast for-
ward and rewind functions. Includes one $99 9 $10.00 DWN.
TE-4 Tape Electronics kit. Shpg. Wi, 24 Ibs, L] $9.00 MO.

TR 1A SPECIFICATIONS—Frequency response: 7.5 IPS £ b &0 ta 12,000 Cps:
9.751PS +3 db 5010 7.000 ¢ . Signal-to-noise ratio: be *t r tm1n 25 1p b low full outpul
of 1..5 volts ‘chian: |, Harmonic distortion: | . tha- 2 -tiuiteutr .o, Bias erase fre-
qQuency: B0 bC (ou B-rull oscill ary,

MODEL TR-1AH: Two-track monophonic and stereo record/playback
with fast forward and rewind tunctions. Two $1 49 95 $15.00 DWN.
TE-4 Tape Electronics kits. Shpo., Wt. 36 Ibs. = $13.00 MO.
TR1AH SPECIFICATIONS —Frequency response: © 5 IPS &3 b 40 to 15000 cos;
3.751PS & dh 4310 10.000¢1 . Signal-to-noise ratio: 25 dn v 10w ‘ulteuiput of 1vaitfehan-
r-1. Harmonie distortion: les  ther 27, a2 ‘ull out: . Bias erase frequency: 60 +C
{push-pull escillator).

MODEL TR-1AQ: Four-track monophome¢ and stereo record/playback
with tast forward and rewind functions. Two $1 49 95 $15.00 DWN.
TE-4 Tape Electronics kits. Shpg. Wi, 36 1bs. L] $13.00 MO,
TR-1AQ SPECIFICATIONS—Frequency response: 7.5 IPS 3 ¢b 40 to 15000 cps;
3.751PS =3 db 40 to 10.000 ¢p~. Signal-to-noise ratio: 40 db brlo« tull output ot .75 valls /
channcl, Marmenic distortion: § ss than 277 at full outoul. Bias erase: 60 ke {push:pull
oscillator).

-
[]l_)\' a subsidiary of Daystrom. Inc.

ELECTRONICS WORLD
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New “Acoustie

Suspension® Hi-Fi

Speaker System Kit

HEATHKIT AS-2U (unfinished)

$6995

HEATHKIT AS-2M (mahogany) $79.95
HEATHKIT AS-2B (birch) EACH

New Test
Equipment

Price to be
announced

HEATHKIT FMO-1

HEATHKIT RF-1

$2795

January, 1960

NOW=FOR THE FIRST TIME
~ EXCLUSIVELY FROM HEATH

ACOUSTIC SUSPENSION HI-FI SPEAKER SYSTEM KIT (AS-2)

A revolutionary principle in speaker design, the Acoustic Research spcaker
has been universally accepted as one of the most praiseworthy speaker sys-
tems in the world of high fidelity sound reproduction. Heathkit is proud to
be the sole kit licensee of this Acoustic Suspension principle from AR, Inc.,
and now offers for the first time this remarkable spcaker system in money-
saving, casy-to-build kit form.

The 10" Acoustic Suspension woofer delivers clean, clear extended-range
bass response and outstanding high frequency distribution is provided by the
speeially designed “cross-fired” two-speaker tweeter asscmbly.

Another first in the Heathkit line is the availability of preassembled and
prefinished cabincts. Cabinets are available in prefinished birch (blond) or
mahogany, or in unfinished birch suitable for the finish of your choice. Kit
assembly consists merely of niounting the speakers. wiring the simple cross-
over network and lilling the cabinct with the fiberglass included. Shpg.
Wt 32 Ibs.

SPECIFICATIONS—Frequency response (at 10 watts input): =5 db. 42 to 14,000 cot: 10 db down at 30
and 16.000 cps. Harmonic distortion: below 2% down to 50 cps. below 3% down to 40 cps at 10 watts input
in orner room location. Impedance: 8 ohms. Sugoested amplifier power: 20 watls minimum. Suogested

damping factor: high (5:1 or greater). Efficiency: about 277, Distribution angle: 90° in horizontal plane,
Dimensions: 24° W, x 13%" H. x 134" D.

AN INSTRUMENT LONG-AWAITED
BY SERVICE TECHNICIANS
EVERYWHERE!

HEATHKIT FM TEST OSCILLATOR KIT (FMO-1)

Here in one compact, casy-to-use instrument are provided all the test signals
and sweep frequencies required for fast, casy alignment and troubleshooting
of RF, IF and detector sections of FM tuners and receivers, An instrument
unique in the test equipinent ficld . . . being the only one of its type designed
especially for FM service work.

SPECIFICATIONS—Output frequencies: for RF alianment, 90 mc (FM band low ¢nd). 100 mc (FM pand
niddic ranged, 107 me (FM band high end). Modulation: 400-cycle incidental FM. IF and detector atignment:
10.7 me sweep. Sweep width markers: 200 ke to over 1 me, variable. 10.7 mc (Crystal), 100 k¢ sub-mark.rs.
Modulation: 400.cycl.- AM_ For other applications: (0.0 mc (crystal) and harmonics. 100 kc. 400-cycle audio.
Controls: ma ouency selector. Mpdulation switch e itric level control, marker oscel ator switch feon.
comne level trol. sweep width—powcr switch. outbut control, AF-RF {source impedanta) switch. Power

supply: trans‘ormer, selenium recthitior. Power requirements: 105-125 V, S0/60 cycles. 17 walls. Cabinet
size: 7{" H. » 4" W. x 4%° D.

.........I.......‘..............................'.......

PREASSEMBLED AND ALIGNED
BANDSWITCH/COIL ASSEMBLY

RF SIGNAL GENERATOR KIT (RF-1)

Moderately priced. and capable of precision perforinance the RF-1 provides
highly accurate and stable RF signals for trouble-shooting and aligning R¥
and IF circuits of all kinds. Modulated or unmodulated RF output of at least
100.000 microvolts is available, controlled by both fixed-step and continu-
ously variable controls. A built-in 400 cycle audio generator with 10-volt
output provides internal modulation of RF signal and is available scparately
for audio tests. A preassembled bandswitch and coil asscmbly, aligned to
factory precision standards. climinates the need for special alignment equip-
ment. Shpe. We. 7 |bs.

SPECIFICATIONS —~Frequency range: Band A, 100 hc 1o 3204c; Band B, 310ke to 1.1 me Sand C, 1 mc to

3.2mc; Band D, 3.1 me 10 11 me: Band £, ne to 110 mc. Calibrated harmonics:
110 me to 220 mc. Accuracy: 2%, Output: cr v on alt bands
Modulation: internal 400 cyctes appros 30°, depth 9t 20%. 400 cycles

audio outpul: apbro«. 10V bpen circuit Tube complement: VI 17AT7 RF os;llalor. V2 €AN8 modulator
and oulpul. Power requirements: 105-125 V 50,60 cycle AC, 15 watls. Atluminum cabinet dimensions:
CA T W.x 8 H A5 D,
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HEATHKIT KL-1

s41 500

L ———

HEATHKIT xc2

$3695

HEATHKIT UT-1

s2895

HEATHKIT KS-1

16995

Bnasnea,

{

/s

Ham Radio Gear

TOP POWER WITH ECONOMY
AND SAFETY

KILOWATT POWER SUPPLY KIT (KS-1)

The K&-1 is desiened as a companion to the “Chippewa” Lincar Amplificr
and is also suitable for supplying plate power to most other RF amplitiers in
the medium to high power cluss. The KS-1 features an oil-filled. hermetic-
atly scaled plate transformer to minimize corona, a swinging choke in the
filter circuit for gnod regulation, and a 60-second time delay relay to permit
adequate heating of the meveury vapnr rectifiers before applicatinn of
plate voltage. All compnnents are conservatively rated and well insulated
for long life and dependable service. Shpg. Wt. 105 Lbs.
SPECIFICATIONS—Maximum DC power output: 1500 watts. Nominal DC voitage output: 3000 or
1500 voits . Maximum DC current output: Average 500 ma. peak 1000 ma. Regulation: 18010 600 ma (lypical
Line ar amphiti- 0, 8%; 0 to 300 ma (typical class C amnlitier), 10%; 0 lo 500 ma, 15%. Ripple: Lrss than 197,
Tube ¢Omplement: {7) 866A mercury vapor rectiliers, Recommended ambient temperature: 50 to 100
deqr « 5 F, Circuit: Two halt-wave mercury vapor rectificrs in a full wave, amnle-phase conficuration witn

<o 1NIAQ ChOke nput filtering. Line power requirements: 115 ¥, 50/60 cycles. 20 amperes; 230 V, 50.60
cycles, 10 amperes. Chassis size: 17" W.x 12" H. x 13" D,

MOVE TO THE TOP IN
TRANSMITTING POWER

“CHIPPEWA'™ KILOWATT LINEAR AMPLIFIER KIT (KL-1)

The KL-1 operates at maximum legal amatcur power inputs in SSB, CW
or AM service using any of the popular CW, SSB and AM exciters as a
driver. Premium tubes (4—400's) push the “Chippewa” to top performance
levels while a centrifugal blower provides morc than adequate cooling.
Shpg. Wt. 70 1bs.

SPECIFICATIONS—RF section: Driving power required (10 meters); Class AB1 (tuncd nrid) 10 watls
peak; Class C (tuned and) 40 watts; Class AB1 (swamped arid) 60 watts peak. Powaer input: Class AB1
(SSB.vaice modulatiom 2000 watls PEP; Class AB1 (SSB.two tone test) 1300 watts; Class AB1 {AM linear)
1000 watts: Class C (CW) 1000 watts. Power output (20 meters): Class AB1 (35B-voice modulation) 900
watts PEP; Class ABT (5B two tone test) 550 watts; Class AB1 (AM tinear) 300 watts: Class C {CW) 750 watts.
Qutput impedance: 50 to 72 ohms {unbalanced). Input impedance: 50 to 72 ohms (unbalanced). Band
coverage: 80, 40, 20, 15 and 10 meters. Pane) metering: 010 50 ma, arid Current: 0 to 100 ma screen Current;
0 to 5000 voit plate vollage: 0 to 1000 ma plate current. Tube compliement: Final tubes. (2) 4-400A; clamp
lubr. (1) 6DQE; voltaqe regulators, (4) OD3, (2} OC3. Power requiremaents: AC (power sunoly primary Cif-
cuit), 250 watts, 115 volt, 50 /60cycles; DC. 30001q 4000volts, 450ma. Cabinetsize: 19%° WLk 1% H, x 16° D,

00......ll‘l.ll..l.llltll..l...l......iliiil.lllilni.i!l.llIll.l..

2.METER CONVERTER KIT (XC-2)

Fxtends coverage of the Heathkit “Mohawk’” Receiver to the 2-meter band.
May also be used with receivers tuning a 4 mc segment between the fre-
quencies of 22 and 35 me when appropriate crystal is used. Shpg. Wt 7 lbs.
SPECIFICATIONS—Noise figure:4.5db; 1 uv sianal provides 20 db thermal noise Quieting, Sensitivity:
approx. .1 uv 1noul will provide a signal better than 6 db over noise level. Gain: apptox. 40 db. Pass band:
cssenbially tlat 133 10 148 mc; approx. 35 db down at 143 and 149 mc. Image rejection: better than 100 db
(tunabli). Output impedance: 50 to 75 ohms. Input impedance: 50 to 75 ohms; 300 ohms with balun.
Frequengy: input. 144 to 148 Mc: output, 22 10 26 mc wilh Crystal Supphied. Tubes: 6AM2, 6BS8. 6EAS,

12AT7. Crystal: .005% 3ro overtone. Power requirements: 150 voits DC at 50 ma {droppinn resi>lar supe
plied tor 210 VDC RX-1 operation) 6.3 voits AC JOC at 1.375 amps. Size: 9° W. x 54" H, x 43" D.

“BEST BUY' UTILITY POWER SUPPLY KIT (UT-1)
This power supply is idcal for converting the Heathkit “Chevenne™ and
«Comanche” mobile transmitter and receiver to fixed station operation;
or may be used to provide necessary filament and plate voltage for a wide
varicty of amateur equipinent. Features silicon diode rectifiers, high capac-
ity filters for superior dynamic regulation. and line filtering tn minimize
TVI and reduce receiver tine noise, On TCAS basis. provides 150 watts D
ptus filament power for 6.3 volt or 12.6 volt filament applications (6.3 VAC..
8 amps. or 12.6 VAC., 4 amps.; 600 VCID.. 250 ma nr 600 VD . 200 ma
and 300 VDC.. 100 ma). Less than 19 ripple; excellent regulation.
Housed in attractive green and gray-green cabinct mcasuring 9" long,
4% " wide, 6" high. Shpg. Wt. 15 lbs.

ELECTRONICS WORLD
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On Express orders do not in
clude transportation charges
—~they will be collected by the = =
express agency at time of
delivery. — - . _

New C(itizen’s Band Transceiver
WIRED OR KIT FORM

HEATHKIT CB-1

$4. 295

(kit moded)

HEATHKIT w-CB-1

$6095

(wired model)
$6.10 dwn., $6.00 mo.

» No Tests to Take—No Operator’s License Required
e Any Citizen 18 or Older Can Have Own Station
» Hundreds of Business and Personal Uses

CITIZEN'S BAND TRANSCEIVER KIT (CB-1)

The Heathkit CB-1 Citizen's Band Transceiver is a compact radio transmitter and
receiver combination designed 10 operate on the new 11-meter “Citizen’s Band”. No
tests to 1ake, no special knowledge or aperator's license requited . . . you need only
fill out forms we supply, and mail them to FCC to apply for station ficense. Operates
Jjust like any short wave radio used by oolice and other communication services.
Front panel switch selects both “transmit™ and ‘“‘receive’’. Two or more Heathkit
Transceivers provide you with your own 2-way radiotelephone system for making
necessary business and personal contacis with family, friends or assaciates. A Heathkit
accessory power supply makes the CB-1 completely portable for use in cars, trucks,
boats, etc., using 6 or 12 volt batteries. With appropriate accessory antenna, the CB.1
can be used for communicating between truck and office, home and automobile, boat
and shore, farm-house and field . . . literally hundreds of useful applications. Comes
complete with microphone, 2 power cords for mobile or fixed operation, station 1D
card, call letters, and crystal for one channel and FCC application form. Order
power supply and antenna separately. Attractively styled in two-tone “mocha”
and “beige”. Shpg. Wt. 10 lbs.

SPECIFICATIONS—Reaceiver tyPe: Superregenerative detector w frf steqe. Power In put: 5 watts maxl-
murm to plate of tinal RF amplifier (FCC rzauirement}. Transmitter frequency controt: Third ovarlans ty e
quarlz crystal oparating within 0,005% ot marked channel frequency batween —20° and -+130° F. Modulation:
AM plale and screen modulatian actomatically limited to less than 100% (FCC requirements). Power supply:
trternal 117 V. 50/60 cycles, AC (35 watts). For 6 V battery powar, use Modal VP-1.6 Vibrator Power Supoply
(6.5 amps); for 12 V battery power. use VP-1.12 t4 amps}). Totai B+ requirements: 260 volts al 60 ma: rotal
heater reauitaments, 6.3 volls at 1.8 amps. or 12,6 volts at 0.9 amps. Power ractifier: 2 silicon diodes in tull
wave voltage doubler circuit. M Combination hand-held and desk t¥De. ceramic elemant, plastic
case, with cord and tor. RF output imped. 150 chms, Speaker sige: 34° (round). Undistorted
audio power output: Approximataly 1 watt. Line cords: Two supphiad. one for AC operation. gne for bottery

operation. Power circuits autamatically switched when appropriate fine cord is plugaed in. Cabinet dimens
slons: 8" H. x 6" D. x 9% W.

ORDER BLANK

Name__
NOTE: all prices and specifi-
cations subject to change Address
without notice.
QUANTITY T ITEM

Both models Include transceiver, crystal,
microphone and two special power cords,

SPECIFY FREQUENCY CHOICE
{1st and 2nd choice)
CLASS D CITIZEN'S BAND

FREQUENCIES
26.965 mc 27.035 m¢ 27.115 m¢ 27.185 m¢
26.975 mc 27.055 mc 27.125 me¢ 27.205 mc
26.985 mc 27.085 me 27.135 m¢ 27.213 mc
27.005 mc 27.075 me 27.155 me 27.225 m¢
27.015 mc 27.085 mc 27.165 mc  *27.253 me
27.025 mc 27.108 mc 27.175 me
*This channel shared with Class C Radio Controf.
ANTENNAS

CBU-1 **UTILITY'* ANTENNA...............$9.95
Good coverage, portable antenna for temporary mobile
or fixed installations. 45%" basc-loaded antenna, 12’
connecting cable, mounting bracket and clip. 3 Ibs.
CBM-1 "MOBILE'* ANTENNA..............519.95
Best coverage mobile installation. Easy to install spring
base, ¥4 wave, 9’ whip; 15" connceting cable and neces-
sary hardware. 7 lbs.

CHBF-1 "“FIXED LOCATION'* ANTENNA...519.95
Excellent coverage, %4 wave “ground planc™, 9’ ele-
ments; 50" connecting cable and mounting bracket. 7 Ibs,
WIRED AND KIT FORM -

POWER SUPPLIES FOR MOBILE USE

6 volt Vibrator Power Supply for use with 6 volt baticries.
KIT—Model VP-1-6. Shpg. Wt. 41lbs............. $7.95
WIRED—Model WVP-1-6. Shpg. Wt. 4 Ibs......5$11.95
12volt Vibrator Power Supply for usewith 12voltbacteries.
KIT—Model VP-1-12. Shpg. Wt, 4 1bs............$7.95
WIRED—Model WVP-1-12. Shpg. Wt. 4 ibs..... $11,95

HEATH COMPANY BENTON HARBOR 15. MICH.

a subsidiary of Daystrom, Inc.

SHIP VIA
Parcel Pyst
h
Stata Freight
Best Wi/
MODEL NO. | PRICE
POSTAGE
SEND FREE HEATHKIT CATALOG _ e
TOTAL

soe listing
on next page

HEATHKITS are also available at your Dealer

January, 19460
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Here's where to buy
your HEATHKIT® locally...

. . through any of the carefully selected Heathkit
Dealers listed below. This service has been estab-
lished in answer to hundreds of requests, and we
think that you, too, will welcome the availability of
convenient “over-the-counter” delivery.

Although you will find your local dealers’ price
somewhat higher than the advertised direct mail

price, we're sure you'll agree that this increase is
justified . . . as your dealer has absorbed all trans-
portation costs. provides a reliable source for parts
and service, offers local display and demonstration
facilities, stands ready to counsel or advise you on
any problems that mightarise .., and, of course, car-
ries a complete stock of kits for immediate delivery.

CALIFORNIA

BERKELEY, CALIF.

23cKIT Corp.
CHICO, CALIF.

Dunlap Radio & TV Supply Ce.
EL CAJON, CALIF.

Telrad Electronics
FRESND, CALIF.

Dunlap Radio & TV Supply Co.
LOS ANGELES, CALIF,

Krerulfl Sound Corp.
LOS ANGELES WEST), Catir.

Kierultt Sound Corp.
LONG BEACH, CALIF.

Kierulft Sound Corp.
MARYSVILLE, CaliF.

Dunlap hd-o & TV Supply Co.
MERCED, Catl

Dunlap Radw l TV Supply Co.
MODESTO. CALIF.

Dunlap Radio & TV Supbly Co.
PALO ALTO. CALIF.

2ack Electronics
PASAOENA, CALIF.

Kserulft Sound Corporation
RIVERSIDE, CALIF.

Kierulft Sound Corp.
SACRAMENTO. CALIF.

Dunlap Radie & TV Supply Co.
SAN DIEGO. CALIF.

Telrad Electronics
SAN FERNANDO YALLEY

Kierultt Sound Corp
SAN FRANCISCO, CALIF.

2ack Electronicy
SANTA ANA.ORANGE. CALIF.

Kierulft Sound Corp.
SANTA BARBARA, CALIF,

zackIT Corp.
STOCKTON, CALI

Ouniap Radio & tv Supply Co.
VISALIA, CALIF

Dunlab Radio & TV Supply Ca.

COLORADO

DENVER
Radio Products Sales Corp.

DELAWARE

WILMINGTON, DELAWARE
Redio Eleciric Service Co.

HAWAHN

HILD, HAWAH
Radio-Television Carp., Ud.

HONOLULU. HAWAILI
Radio-Telewision Corp. Lid.

ILLINDIS

ALTON, ILLINOIS
Radonies-Alton, Ing,

INDIANA

FT. WAYNE, INDIANA

F1. Wayne Electronic Supply, Inc,
INDIANAPOLIS, INDIANA

Graham Electronic Supply, Inc.
C(AFAYETTE. INDIANA

Lafayette Rad:o Supply, Inc
MUNCIE, INDIANA

Muncie Electronic Supoly. Inc.

HOWA

DES MOINES, I0WA
Radio Trade Supply Co.
FT. DODGE. IOWA
Radio Trade Supply Co.
MARSHALLTOWN, 10WA
Radio Trade Supply Co,
WATERLOO, IOWA
Radw Trade Supply Co.

LOUISIANA

HOUMA, LOUISIANA
Crescend Electransc Supply

LAFAYETTE. LOUISIANA
Sterling Electronus. Inc.

NEW ORLEANS. LOUISIANA
Crescent Electronic Supply

NEW ORLEANS, LOUISIANA
Hi-Fy, Ince

MARYLAND

BALTIMORE. MARYLANO
American Distributing Company
2 localons)

The Hi-F1 Shop

MASSACHUSETTS

ROSTON, MASS.
Audionies, 1ne.

MICHIGAN

ALLEN PARK, MICHIGAN
Yolta Elecironics

DETROIT, MICHIGAN
High Fidenty Workshop

PONTIAC. MICHIGAN
High Fidelity Workshop

MINNESOTA

DULUTH. MINN.

Lew Bonn Company
MINNEAPDLIS, MINN,
Lew Bopn Company

Hi-F1 Sound

ST. PAUL, MINN.
Lew Bonp Company
Hi-F1 Sound

MISSISSIPPl

CULFPORT. MISS.
Crescent Elecitonie Supply

MISSOURI

KANSAS CITY
BA High Fidehly
(2 localwns !
Burnsten-Apatebee £,
2 locatons

ST. LOUIS, MO.
Radonics—Easion
Radonics -Jefterson
RadonKs-west. Inc.
Radonies-Gravoss. Inc,

NEW JERSEY
ATLANTIC CITY. N.J.
Radwo Eleclie Service Loy
CAMOEN. N.).
Radio Etectric Service Ca.
MOUNTAINSIDE. N ).
Fedefated Purchaser, inz,
NEWARK. N J.
Federated Puschaser. Inc,

NEW YORK
ALBANY. NEW YORK

Ft. Orange Radiwo Distributing Co.

BATH. NEW YORK

Rochester Radw Supply €o , Inc.
BELLEROSE. NEW YORK

Cross Island Electronics. Inc,
BINGHAMTON. NEW YORK

Stack Eleclronies. Inc.
RROOKLYN. NEW YORK

Acme Eleclronies. Ine.
ECMIRA. NEW YORK

Slack Elerironics. Ine
FARMINGDALE. NEW YORK

Gem Electronics Dist.. Inc.
FOREST HILLS. NEW YORK

Beam Eleclronics. In¢.
GENEVA, NEW YORK

Rochester Radio Supply Co | Inc,
HERKIMER, NEW YORX

Herhimer Electronics Co , Int.
HICKSVILLE, NEW YORK

Gem Electronics Dist . Inc.
MINEOLA, NEW YORK

Arrow Electronics, inc.
MT. VERNON, NEW YORK

Davis Radio Distrbuling €3,
NEW YORK, NEW YORK

Arrow Electronics. Inc.

Harvey Radio Company, Int.
ROCHESTER, NEW YORK

Rochester Radio Subniy Cn . Ine.

NEW YORK (Cont.)

SYRACUSE, NEW YORK

Syracuse Radio Supply Co.. Int,
UTICA. NEW YORK

Genesee Elecironics Company
VALLEY STREAM, NEW YORK

Eim Electronkcs. Inc.
WATERTOWN. NEW YORK

Waterlown Elecironis, Inc,

NORTH CAROLINA

CHARLOTTE. NORTH CARDLINA
Soulheasiern Radwo Supply Co.
FAYETTEVILLE. NORTH CARDLINA
Soulheastern Radio Supply Co.
GREENSBORO. NORTH CAROLINA
Southeastern Radio Supply Co.

FINSTON. NORTH CAROLINA
Southeasiern Radio Supply Co.

PALEIGH. NORTH CAROLINA
Soulheastern Radea Supply Ca,

OHIO

AXRON. OHIO

Sun Radio Company
CHILLICOTHE. OHID

Buckeye Electronis Dist | Inc.
CLEVELAND, OHID

Pioneer Elecitani Supply Co.

2 logationsy
COLUMBUS, OHIO

Buckeye Electronics Dist |, Inc,
DAYTON. OHID

Srepeo. Inc.

Ham'n Hi Fi, Inc.
LORAIN, OHID

Pioneer Electronic Supply Co.
MAPLE HEIGHTS. DHIO

Poneer Electronie Supply Co.
NEWARK. DHID

Buckeye Electronies Dist., inc,
SANOUSKY. OHID

Pioneer Eleciranie Supply Co.
SPRINGFIELD. QHIO

Standard Radio-Springhield. lac.
TOLEDO. OHID

Lifetime Electronics
YOQUNGSTOWN, OHID

Radio & TV Parts Company
ZJANESYILLE, OHID

Buckeye Electronics Dist | Ine,

OREGON
MEDFORD, OREGON
Verl G, Walker Company
PORTLAND. OREGON
tecles Electric Co.
SALEM, OREGON
CerilFarnes Co.

PENNSYLVANIA

ALLENTQWN, PA.
ledemed Purchaser, Inc.
EASTON.
ledemen Puurmu Ing,
ERIE, P
RA Dun:umbz Ch.
2 lacations
PHILADELPHIA. PA
Ausiin Elertromies nc
Radio Etectric Setwice Co,
3iocatigns)
PITTSRURGH. PA,
House of Audio
WILLOW GROVE. PA
Iad-o lleclm: Service G,
YORK,
Radio lleclu: Service Co,

RHODE ISLAND

PROVIDENCE. R. I,
Audwnies. Inc.

SOUTH CAROLINA

ANDERSON, S.C.

Dixie Radio Supply Co. of Greenville
CHARLESTON, S.C.

Radio Laboratories
COLUMBIA. S.C.

Dinet hd.o Supply Co o Columbia
ELORENCE, S5.C.

Dinie Radio Supply Co. ol Florence
GREENVILLE, S.C.

Dizie Radio Supply Co. of Greenville
SPARTANBURG. S.C.

Dixie Radio Supply Co. of Greeaville
SUMTER, S.C.

Dixie Radio Supply Co_of Columbia

TENNESSEE

JOHNSON CITY, TENNESSEE
Chemeity Electronic Disinbutors

KINGSPORT. TENNESSEE
Chemeity Electronic Distributors

KNOXVILLE, TENNESSEE
Chemeity Elecironic mebulo's

TEXAS

BEAUMONT. TEXAS
Sterhink Elecironics, InC.
BRYAN. TEXAS
Sterhing Elecironics. Inc,
DALLAS. TEXAS .
Hillerest Records & Hi Fi
HOUSTON. TEXAS
Sound Equipment, Inc.
Slerhng Elecironics. Inc.
LUFKIN, TEXAS
Sterling Elecironics, InC.

VIRGINIA

ARLINGTON. VIRGINIA

Key Elecironks, Inc.
NEWPORT NEWS. VIRGINIA

Cain Electronies Co., Inc.
NORFOLK. YIRGINIA

Cain Elecironscs Co.. Inc.

2 locations)
PORTSMOUTH. VIRGINIA

Camn Elecironscs Co.. Inc.
RICHMOND, VA.

Meridian [Ier.honi:s Inc.
ROANOKE,

MeKneght [Ier.homes Ine.

WASHINGTON

SEATTLE. WASHINGTON
Seallle Radia Supply, In¢,

SPORANE. WASHINGTON
Nasthwes! Electronics, lac.

WEST VIRGINIA

BECKLLY, W. VA,

Chemcity Electrani Distributnrs
RLUEFIELD, W VA,

Meyers Electronics
CHARLESTON, W. VA_

Chenttity Electionic Distributors
POINT PLEASANT. W. VA,

Chemicily Elecironic Desttibulors

WISCONSIN

(A CROSSE. WIS.
Lew Bannh Company
MADISON, WIS,
Hi k1 Corner
Satterheld Electronics, Inc.
MILWAUREL, WIS,
HiFiCenter
PORTAGE, wIS.
Satterhield Electronucs. nc.
WISCONSIN RAPIDS. WIS.
Sattertield Electronics, Inc.

New York Service Representative
Empire State Electronic Serv., Inc.
180-14 Union Turnpike. Flushing 66. Long Island. New York

HEATH COMPANY /[ genton Harbar,

Mich.

lt__w)- a subsidiary of Daystrom, Inc,
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R.E. INTERFERENCE IN HI-Fl
In high-gain audio-amplification sys-
tems. undesired detection of r.f. signals
can take place in on¢ or more stages.
This is especially noticeahle when using
such signal sources as low-level phono-

graph cartridges or magnctic tapes.
The following procedure for locating
the stage or stages where the detee-
tion occurs and climinating it has been
worked out specifically for Mugnuror
high-fidelity instruments, but the gen-
cral technique is applicahle to all sim-
ilar equipment:

With the function control set to
“Phono™ or “Tape.” rotate the "Loud-
ness” control to determine whether it
has any c¢ffect on the volume of the
interfering signal. 1 it does, the of-
fending stage is narrowed down to
those preceding the control. If it has
no effect, the unwanted detection is
taking place beyond this point. Next,
disconneet the signal lead between the
radio chassis and the power amplifier.
If the interfering signal disappears
with this lead disconnected, detection
is taking placc in the audio-amplifica-
tion stage or stages of the tuner. If
the signal does not disappear. a stage
in the power amplifier is at fault.

Once the offending stage has been
located, a suppressor resistor inserted
in series with its grid should eliminate
the symptom. To accomplish this, re-
move connections made at the grid,
solder a resistor (a satisfactory value
will usually be Dbetween 50,000 and
100,000 ohms) directly to the grid, and
solder the removed leads and compo-
nents to the opposite side of the re-
sistor.

HOFFMAN: RECTIFIER FAILURE
In some cases, there are repeat [ail-
ures of the 5AU4 in 1957 models. The
cause is generally high line voltage.
However, the best remedy is replace-
ment of the SAU4 with a 5V3 rectifier,

Fig. | 5v3
OFF-ON |

il C
ac 1
INTER FUSE =

3.2a
'-°°"/ SLO-8LO POWER
XFMA
ale ‘TuseE ur:snv:a‘

T 834002

since the latter has higher maximum
ratings.

For maximum protection. two addi-
tional changes are also advisable. A
new thermistor device (Hoffman Part
No. 834002) should be wired in series
with the a.c. line cord. This will pro-

ELECTRONICS WORLD
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tect the entire receiver against surges
occurring before warm-up. Since the
deviee whose number is given is de-
signed for the 1957 reccivers, it should
be wired in after the accessory plug on
receivers having such a plug. A 3.2-
ampere time-delay fuse will also pro-
teet against surges after warm-up.
Both changes are shown in Fig. 1.

G-E: SHRUNKEN RASTER

When the raster on a TV receiver
using the M-4 chassis shows reduction
in hoth the horizontal and vertical di-
rections, and a check shows that sec-
ond-anode voltage for the picture tube
is also low, a likely cause is not apt to
be apparent. The trouble may lie in
the vertical-output circuit---specifically,
in the retrace-blanking network con-
necting to the grid of the CRT. If ca-
pacitor C-iu in Fig. 2 (.01 f., 1600 volts)

72 6ONT

VERT. QUTPUT L2201
vI078 VERT. YOKE

Y201
V0. XFORMER

CRT
GRID

L. C212

M
]

.08
1000V,

R219
[E1

b C 211
ot
1600V,

|
7

Fig. 2

i}

shorts, the boosted “B+" supply will be
loaded, and this will affect the high-
voltage circuit as well as the horizontal
sweep. When this defeet occurs, resis-
tor R.. (15,000 ohms) should also be
checked after the capacitor is replaced.
The latter may also have been dam-
aged as the short will cause oxcessive
current to pass through it.

RCA: POOR FOCUS, COLOR TV

If. in the 800 series of color receiv-
ers, poor focus not due to a defective
focus control is encountered together
with some evidence of irregular hori-
zontal linearity, check for leakage or
partial shorting in capacitor .. (560
eaf., + 1077, 2000 v.) in the yoke. If
it must be replaced. also cheek resistor
R, as excessive current resulting from
leakage in the capacitor may have
damaged the resistor,

EMERSON: PIX OVERLOAD

When TV recceivers using the 1203-
41H and 120342R chassis are operated
in areas where the signal strength is
high, there may be a tendency for the
picture to pull, jitter, or show other
signs of video overload, This condition
may be minimized by changing the
value of one resistor and adding an-
other, to improve a.g.e. action. Resis-
tor R.. originally a 1-megohm unit,
may) be changed to 470,000 ohms, '4
watt, A 22-megohm resistor ( 'z watt)
should also be eonneccted between pin
9 of V. the sync separator, and the
Junction of €., R. and the i.f. board.
The latter resistor should be desig-
nated E.. on the schematie, to corre-
spond with this change, as described,
made in later production. —30—
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YOU PAY A LITTLE MORE FOR
VOCALINE CITIZENS BAND RADIO BUT

you get a lot more performance!
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The real worth of equipment is measured by
its performance—and that's where Vocaline's
ED-27 Commaire outdistances them all. If
you're serious about Class D Citizens Band
communications, then be equally serious
about your choice of equipment. Compare
Commaire’s superlative (and, in most cases)
exclusive features with competitive equipment.
It makes sense to spend a littie more to get

so0 much more!

ED-27
$179.50 each
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5 watts input, 3 watts output—for
greater range!
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POWER SUPPLY
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signal-to-noise ratio, audio fidelity and
dependability.
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CIRCUITRY
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line Antennas and Accessories.
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The Photomultiplier :
and its uses |

By ED BUKSTEIN / Northwestern TV & Electronics Inst.

An extremely sensitive version of the phototube,
the photomultiplier is employed in medicine, in
the scientific research lab, and in industry.

N A medical clinic, a doctor positions
I an instrument to study the heart ac-
tion of his patient. In a research
laboratory, a scientist adjusts an elec-
tronic device to measure the age of a
fossil bone fragment. In an ordnance
plant, an electronic instrument detects
an improperly filled fuse and encrgizes
a rejection mechanism. All of these in-
struments, and many more. are de-
signed around the photomultiplier tube
——an extremely sensitive version of the
phototube.

The basic phototube is a diode. It
contains a chemically coated cathode
which emits clectrons when illuminated
and an anode to collect these electrons.

of eclectrons is increased at cach dy-
node, millions of électrons may cven-
tually reach the plate for each electron
emitted from the cathode. It is for this
reason that considerable plate current
will flow even with very little illumina-
tion of the cathode. The electron mul-
tiplication or current gain of the pho-
tomultiplier depends upon the number
of dynodes and the ratio of secondary-
to-incident electrons for each dynode.

Mathematically, the current gain of
the photomultiplier is ecxpressed as:
G = R" where R is the ratio of secc-
ondary-to-incident electrons for each
dynode and 2 is the number of dynodes.

A ten-dynode tube having a 4 to 1

The plate current of the tube there-
fore depends upon the presence and
quantity of light. This is the tube used
in burgilar alarm systems, automatic
door openers, and foul dectectors in
bowling alleys. It is a useful tube and
a reliable one, but its operation re-
quires relatively high levels of light
intensity. For those applications in-
volving extremely low levels of light
intensity, the photomultiplier is used.

As shown in Fig. 3, electrons emitted
from the cathode do not go directly to
the plate. Instead, they go in succes-
sion to a series of intermediate clec-
trodes known as “dynodes.” The char-
acteristic feature of the dynode is that
it emits several secondary electrons for
ecach electron striking it. One clectron
from the cathode, for example, may re-
lcase four secondary electrons from
the first dynode. Each of these four
will then release four electrons from
the next dynode, bringing the total to
sixteen. When these sixteen strike the
next dynode, 64 secondary clectrons
will be emitted, ete. Since the number

fa

ratio of secondary emission will there-
fore have a gain of 4" or approximate-
Iy one million.

Each dynode of the photomultiplier
is operated at a higher positive poten-
tial than the preceding dynode. usually
about 100 to 130 volts higher. This,
and the geometry of the tube, cause
the clectrons to move in suceession
from one dynode to the next. The dy-
node structure of the type 6292 photo-
multiplier is visible in the photograph
of Fig. 2. This is a ten-dynode tube
capable of providing a current gain of
2.000,000 when operated at 145 volts-
per-dynode. At 105 volts-per-dynode,
the current gain is 215,000. As these
figures indicate, the gain of a photo-
multiplier can be controlled by varyving
the dynode voltages. Most of the com-
mercially available photomultipliers
have either nine or ten dynodes and
provide current gains ranging from
200,000 to 2,000,000, The character-
istics of several types are listed in Fig.
4. The wavelength tcolor) of maximum
response is determined by the chemical

www americanradiohistorv com
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Fig. I. The General Electric 931-A photo-
multiplier. The grille structure visible in
photo allows light to pass to cathode
and provides electrostatic control field.

«Fig. 2. The dynode structure of the DuMont
type 6292 photomultiplier is visible in
photo. This is a 10-dynode tube that can
provide a current gain of 2 million.

ovNODE 3 oYnODE 3

N

\\\‘.- L —=
carmone ]/ \T/

Drwgoe 2 Drwote 4 ANOOE

Fig. 3. Electrons emitted from the cathode
of the photomultiplier tube pass in succes-
sion from one dynode to the next. Because
each dynode emits more electrons than it
receives, the number of electrons reaching
the anode is much greater than the number
leaving the cathode. Five dynodes are
shown here for simplicity; most photo-
multipliers have either 9 or 10 dynodes.

composition of the cathode and is
listed for each type in Fig. 4. Also
shown is the relationship between
color and wavelength in angstroms.
The angstrom is a subdivision of the
meter and is commonly used to specify
the wavelength of infrared, visible
light, uttraviolet, and x-rays. Ten bil-
lion angstroms are cquivalent to one
meter.

The type 931-A photomultiplier is
shown in Fig. 1. The grille structure

ELECTRONICS WORLD
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visible in the photograph permits light
to pass through to the cathede and
also serves to establish an electrostatic
field to control the electron paths. In
the 931-A, the cathode faces the side of
the glass envelope. but many photo-
multipliers are constructed with a
head-on or end-window type of cathode.
In these types. the cathode is a semi-
transparent coating deposited on the
inside of the glass envelope at tho end
of the tube opposite the base. This type
of construction is particularly useful
in those applications in which the pho-
tomultiplier is mounted in a probe, as
in the scintillation counter used for
mea-uring radioactivity.

B~cause each electrode in the photo-
multiplier must be more positive than
the preceding electrode. a high-volt-
age power supply is required. A volt-
age divider connected across the power
supply provides the required voltage
for each electrode. Voltage regulator
tubes are sometimes connected across
the high-voltage supply to improve
stability. Half-wave, full-wave, and
voltage-doubler rectifiers are common-
ly used in the high-voltage supply. As
shown in Figs. 5 and 6, grounded-posi-
tive supplies are often used to permit
the anode to be operated close to
ground potential.

Applications

In many of its applications, the
photomultiplier is used in conjunction
with x-ray equipment. It may. for ex-
ample, be used as an automatic x-ray
exposure control. A chemical screen,
similar to those used in cathode-ray
tubes, is excited to fluorescence hy the
x-ray bombardment it receives. The re-
sulting light illuminates the cathode of
the photomultiplier and the plate cur-
rent is used to charge a capacitor. This
charge eventually overcomes the bias of
a thyratron which operates a relay to
terminate the exposure. Since the light
produced by the fluorescent screen is
proportional to the x-ray intensity, the
exposure time is automatically con-
trolled with respect to the intensity of
radiation. A vacuum-tube voltmeter
connected to the anode of the photo-
multiplier converts the circuit to an
X-ray measuring instrument. Varia-
tions of this circuit are used for thick-
ness measurement of sheet metal. Here,
the sheet of metal moves between the
x-ray tube and the fluorescent screcn.
Since the thickness of the metal deter-
mines the extent to which the x-rays
penetrate, the scale of the v.t.v.m. may
be calibrated to read in thousandths of
an inch or any other convenient unit.
The combination of x-ray tube, fluores-
cent sereen, and photomultiplier is also
widely used for inspecting packages
for proper filling. In this application,
each package is inspected as it moves
along a conveyer belt. An improperly
filled package, by allowing more x-ra-
diation to reach the fluorescent sereen,
causes a rcject device to energize and
remove that package from the con-
veyor. This technique has recently
been dpphed to the problem of inspect-
ing fuses in ordnance manufacture.
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MAX. CURRENT
DYNODES RESPONSE

TYPE GAIN
1P21 9 4000 A 2x 10
1P28 9 3400 A 1.25 x 10~
931.-A 9 4000 A 8 x10°
5819 10 4400 A 5 x 10°
6199 10 4400 A 6 x 10"
6217 10 5400 A 6 x 10°
ﬂ="v+3+ 5+ i +¥-|-— ~I»"
ANGSTROMS
Fig. 4. Tabulation shows characteristics

of several commercially available photo-
multipliers. Also shown below is the re-
lationship between color and wavelength.
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R:+—100,000 ohm, V5 ». rcs.

R:, Rs, Ry, Rs, Rs. R2, Rs. R, Rie—50.000 ohm.
Yy w. res.

Rir—33,000 ohm, V3 w. res.

Ru=-100,000 ohm, I w». adj. res.
A122 or equiv.)

C1. Cs Cs—16 nf., 450 v. clec. capacstor

Ci. Cs—8 uf., 150 v, elec. capacitor

Tr—Power trans. 350-0-350 v. @ 70 ma.;: 5 v,
@ 3 amps. (UTC R-102 or cquiv.)
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Fig, 5. Half-wave power supply for photo-
multiplier tube. Rus controls dynode volt-
ages and therefore varies the current gain
of tube. A meter, relay, or load resistor
may be connected across output terminals,
depending on the use. [Courtesy: RCA)
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Rr—39,000 ohm, 2 w. res.

Rs, Ra, Ry, Rs, Re, R2, Rn, R, Rie—18.000 ohun,
1 w, res.

Ri1—12,000 ohm, 1 w, res,

Rir—200,000 6hm, 12 », ad;, res. ( General
Radio Type 471-4 or cquiv.)

Ci €s—2 uf., 1600 v. capacitor

Cs, Ci—8 uf., 150 ». clec. capacitor

Ly, Le—20 hy., 40 ma. filter choke

T1—DPlate trans. 900-750-0-750-900 v. @ 200
ma. (UTC 5-45 or equiv.)

Te—Fil. trans. 5 v. c.t. @ 3 amps (UTC FT-6

or equiv.}

Fig. 6. Full-wave power supply for photo-
multiplier. Two-section choke-input filter
gives better regulation. [Courtesy: RCA}

Fig. 7. Scintillation counter probe. Flash-
es of light produced by crystal are coupled
to phofomul'apluer through Lucite “light
pipe.” Mu-metal is for magnetic shielding.

WOLISNC MU—NETAL SELD

o= 3

crvstay  fLuCeTe PROTOMULTIPL IE R

14
TUBE SOCAET

www americanradiohistorv com

The photomultiplier is also widely
used for measuring the density of pho-
tographic plates and films. In this ap-
plication, the instrument is known as a
photoelectric densitometer. Light pass-
ing through the photographic nega-
tive illuminates the cathode of the
photomultiplier. The reading of the
v.t.v.m. connected to the photomulti-
plier is therefore determined by the
density of the negative. This technigue
is used not only in photoeraphic dark-
rooms hut also in scientific laboratorics
for measuring the density of spectro-
araphic plates. Used in conjunction
with a time-delay relay, the photomul-
tiplicr can be used to automatically
control exposure time for photographic
printing processes.

The scintillation counter, big brother
to the Geiger counter, also uses a
photomultiplier. As shown in Fig. 7,
the photomultiplier is used in conjunc-
tion with a erystal, usually thallium-
activated sodium iodide. The crystal
produces a brief flash of light each
time it is bombarded by a particle or
gunina ray emitted from a radioactive
substance. The light, coupled through
a lucite “light pipe,” illuminates the
cathode of the photomultiplier. The
resulting pulses of plate current are
amplified and applied to a meter or
counting circuit. This instrument is
so sensitive that it can be used for
acrial prospecting. It is also useful for
contamination studies and hazards-

monitoring, as well as other similar
type applications.
Medically. the scintillation counter

is used in thyroid studies. Radioactive
iodine-131, injected into the body, tends
to accumulate in the thyroid glands.
The scintillation counter is then used
to measure the concentration of this
substance in the region of the thyroids.
Other radio-isotopes show an affinity
for other parts of the anatomy. Ra-
dio-di-iodofluorescein, for example,
tends to concentrate in brain tumors,
which can then be localized by explor-
ing the surface of the scalp with the
scintillation probe.

The scintillation counter is also use-
ful for determining the age of bio-
logical specimens. Living substances
ahsorh radioactive carbon from the
atmosphere. At the time of death, this
process of absorption ceases and the
amount of radioactivity begins to de-
crease. Since the rate of decrease is
known, age can be determined by
measuring the remaining radioactivity.
This technique, known as curbon-14
daling, permits dating of objects ex-
cavated from the ruins of early civili-
zations.

In the flying-spot scanner, an in-
strument used for generating a tclevi-
sion picture signal for test purposes,
the photomultiplier is illuminated by
light passing through a slide or trans-
parency. As shown in Fig. 8, a cathode-
ray tube is used as the light source.
Vertical and horizontal sweep circuits,
similar to those used in a TV receiver,
cause the spot of light to sweep across
the transparency in a standard scan-
ning pattern, The varying densities
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2-WAY MOBILE-RADIO MAINTENANCE

Mobile radio communications are booming! All
around . . . you can see the vertical radiators going up
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encountered by the spot of light as it
scans the transparency modulate the
illumination reaching thc photocath-
ode. The output signal of the photo-
multiplier therefore contains the pic-
ture information. Cathode-ray tubes
cspecially designed for this application
are characterized by high brilliance and
very short persistence.

The photomultiplier tube has become
familiar to the automotive industry as
a result of its use in the automatic
headlight dimmer. Here. the photo-
cathode is illuminated by thc head-
lights of an on-coming car. The output
of the photomultiplier is amiplificd and
used to control the light-dimming
relay.

In chemical and industrial plants,
the photomultiplier is used to measure
the concentration of toxic gases in the
air and to sound an alarm when the
concentration approaches the danger
level. In this application, an ultravio-
let-sensitive photomultiplier is illu-
minated by a source of ultraviolet
radiation, Toxic agents, such as mer-
cury vapor and carbon disulphide.
absorb the ultraviolet rays and de-
crease the illumination of the photo-
cathode. Dust measuring instruments
are similar in design except that visible
light rather than ultraviolet is em-
ployed.

In sumimary then. it can be seen that
the photomultiplier tube, which is an
extremely sensitive phototube. has
many uses in medicine. in the research
laboratory, and in industry. -30—
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Fig. 8. Flying-
spot scanner.
Light on photo-
multiplier (from bright
CRT) is varied by trans-
parency density changes.

VERTICAL-HORIZONTAL FAULT
By ROBERT JAMES

1'E TIME this puzzler ook was worth

the lesson. A TV set eame into the
shop with vertical roll, which was traced
to the pnnu d-eircuit vertieal-integrating
network. With the latter replaced. verti-
eal hold was restored—but the horizontal
bheecame eritical. Lt was finally found that
the integrator. shown correctly wired in
the illustrations had been put in baek-
wards. Thus the capacitor on the ontput
IN OUI
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side direetly shunted horizontal pulses
from the syne section. The fault was
correeted by reversing input and output
leads. The network works one way only.
Yhile inadvertent reversal of inpin and
output leads will still provide aclvqual(-
mu-gr.nmn of vertical pulses, the iso-
lating resistor is needed at the input
1o block horizontal pulses. —30—
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NEW EXPERIMENT IN TELEPHONY
It could speed up “dialing.” Bell Laborafories

people created it—and now it's being tested.

The telephone you see above embodies an important
new concept. It “dials” by means of push buttons—
promises more convenient telephoning. Bell System en-
gineers are currently testing it for public reaction. Bell
Telephone Laboratories developed it,

The Laboratories’ invention of the transistor makes
it possible. For the transistor permits a new kind of
calling signal generator, mounted within the instrument.

To insure ease of operation, psychologists studied
human reactions to various finger pressures and sizes
and arrangements of buttons. All factors affecting speed
and accuracy were thoroughly evaluated. Electrical and
mechanical engineers brought together the human and
physical factors, created a practical piece of apparatus.
Industrial designers worked out the functional shape.

January, 1960

The new instrument sends a calling signal quite
different {rom that of your present telephone. This poses a
problem. Complex automatic switching must be changed
to handle the new signals as well as the old ones.
Switching engineers must devise ways to make this chiange
in thousands of eentral oftices—economically.

Most ol the challenges have been met. Final judg-
ment on this new concept depends on the outcome
of field tests. Meanwhile, Bell Luaboratories continues
in its task of originating and developing devices 1o
improve your Dell System telephone service.

(@ BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT
87
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in stereo...

awe-inspiring
realism...
unparalleled
record
protection

Shure announces a sterco arm and carrridge
that re-creates sound with incredible fidelity,
transparency, and smoothness throughont
the audible spectruin. Even clusive nnddle-
range nuances cmerge clearly. Tracks at a
hitherto impossibly light 114-214 grams and
will not seratch or damage records, cven
carelessly handled! Fliminates surface wear,
preserves record fidelity indefiniiely!

the magnificent
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High Fidelity Integrated Tone Arm and Cartridge

T
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For Audiephiles: Hum-Tiee; 20 — 20,00
cps = 212 db. Channel sep.: over 20 db at
10 cps. Ouiput per channel: 4.5 anv.
Vert, & lat. compliance: @ x 1% cm per
dvne. Individually tested. With 00057 Shure
precision diamond stylus®. SEG.50 nct.

FREE BRROCHURE: Shure Brothers Inc.,

222 Huartrey Ave., Evanston, HI.

*WHEN REPLACING STYLUS, don't accept infesior
imitations. They can seriously degrade periermance.
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STEREO FM TUNER

Karg Laboratories. Inc., South Nor-
walk, Conn. has added a new FM tuner,
the Model CT-1, to its line of audio
geal.

The new unit offers front-panel
switching faeilities for monophonic or
stereo-IFM broadeasting and features
twin audio channels for sterco; a socket
lor plugging in a companion multiplex

r " s s e m .
e wlie =
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RS RE S 0

adapter for FJ stereo: r.f. and oscilla-
tor coils printed on a phenolie base for
stability; and a.f.c. which includes a
d.c. amplifier in the control cireuit to
insure adequate hold even on weak
signals. There is also a switched mut-
ing circuit; flywheel tuning; a 10" dial
calibrated in single megacyceles; filtered
fluorescent bhar tuning indicator at dial
level: and a dial ratio ol 11:1.

Sensitivity is 1.3 microvolt by the
new [HFM standard provided by the
use of a low-noise r.{. amplifier tol-
lowed by three high-gain i.(. stages and
a new dual-function himiter design. A
catalogue on this new CT-1 sterco FM
tuner is available on request.

ARKAY STEREOQO CONSOLE

Arkay International, Inc.. 88-06 Van
Wyvek Expressway, Richimond Hill 18,
N. Y. has recently introduced a ncw
stereo console which has been desig-
nated as the “Fantasia.”

Acoustically enginecred, the console
houses a complete hi-li sterco system

'l

(including the sterco AM-FA tuner,

stereo amplifier and preamp, record
changer, tape deck, and stereo spcaker
system) plus a 217 television receiver.
The console is supplicd compietely as-
sembled although all of the sterco com-
ponents can be had in cither kit or
wired form.

www.americanradiohistorv.com

Product Review

Over-all dimensions of the console
are 72" high. 66”7 wide. and 18" dcep.
The upper wing-shaped seetion, which
houses the television set, swivels in any
direction for eomfortable viewing and
can he separated trom the lower sec-
tion if desired. The console is in satin-
finished walnut with contrasting white
drop-down door with walnut handle
angd trim.

EICO'S STEREQO AMP
Eiectronic Instrument Co.. Inc..33-00

Northern Blvd., Long Island City 1.
N. Y. has added the Model HF-87
stereo amplifier 1o its line of audio

components available in kit and wired
form.

The amplifier uses the cathore-cou-
pled phase-inverter-driven circuit with
a preeeding direet-coupled voltage am-
plifier. The output stage uses “Ultra-

push-

sclf-biased
The amplifier is charac-
(IM distor-
tion is 1% at 70 watts and harmonic

Lincar™ connccted.
pull EL34's.
terized by low distortion

distortion is less than 1% from 20-
20.000 cps within 1 db of 70 watts) and
stability (stability margin is the same
as the feedback—17 db).

The HF-87 can be used as a dual
35-watt amplifier for sterco applica-
tions or as a single 70-wart mono ant-
plifier. A service sclector switeh on the
chassis permits choice of mode. Other
convenicnce features include an input
level control for each channel to permit
adjustment of sensitivity and a power
“on-off"”’ switeh.

The kit comes complete with detailed
step-by-step  wiring instruetions  amnd
copious pietorials. Write the manu-
facturer direct for additional details
and prices.

S. cAKER-CONE DOPE .
Porter & Dietselh, Inc.. 2459 Universi-
ty Ave., St. Paul 14, AMinn. has devel-
oped a new chemical which. applied to
the cone of any speaker, is said to lower
cone resonance from 10 1o 40 cps. thus
improving bass frequency response of
the unit.
The treatment consists of applying
the contents of three clearly marked
bottles by means of a brush which
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comes with the kit. Once “Flexicone™
kit will treat onc 15" speaker, two 12"
speakers, four 8’ speakers, or six 6"
units. The company guarantees the
product to he harmless to the hands,
clothing, and the speaker. The prin-
ciple involved is one of softening the
speaker cone, allowing it to move more
freely.

The product is designed for audio
service shops as well as for the *‘do-it-
vourself” audiophile. For a booklet on
this produet, write the manufacturer
direct.

STEREO ANALYZER
Winston Electronics, division of Jet

ronic Industries. 4000 N.\V. 28th St..
Aliami 42, Fla. is now offering a new

S e, O
W~—~--—+-h
e
® 7 9

- % B U @
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muhi-purpose “Hi-Fi Stereo Analyzer”
for the servicing and testing of audio
[ystems.,

The Model 800 includes an audio sig-
nal generator with ranges from 20 to
10,000 cps; an a.c. vacuum-tube volt-
meter with six ranges from .01 to 300
volts rm.s. full scale: an audio watt-
meter with scales from .15 milliwatt to
150 watts full scale; IM and harmonic
distortion measurements; 4-, 8-, 16-.
and 600-ohm terminations rated at 32
watts; and decibel meter ranges from

10 to +52 dh.

Built-in switching provides complete
flexibility. For additional information
on the Model 800, including price. con-
tact the manufacturer direct.

STEREO AMPLIFIER KIT

Heath Company of Benton Iarbor,
Mich. has just added a “deluxe” 14-
watt sterco amplifier to its line of
“Heathkits."”

The SA-1 is a two-channel amplifier-
preamplifier combination that incor-
porates six switch-sclected inputs for

cach channel to accommodate records,
tapes, tuners, etc. Two magnetic phono
inputs are featured, one for mono-
phonic cartridge and the other for a
stereo cartridge, cach RIAA cqualized.
The tape head input is NAB (NARTB)
equalized. The remaining three inputs
are designatod as Auxiliary 1, 2, and

January, 1940

Individually. Selected

RELIABILITY "

THE FISHER
Laboratory Matched Tubes

At FISHER RADIO, the age of mass production is still on the ‘out-
side looking in.” FISHER Laboratory Tested and Matched Tubes
are still individually selected, and guaranteed to fulfill the maxi-
mum requirements of your high fidelity components.

For absolutely minimum hum, noise and distortion — choose
FISHER Tubes. For high fidelity performance free of disturbing
microphonics and intermittents — choose FISHER Tubes. For
perfectly matched power output tubes designed specifically for
stereo reproduction — choose FISHER Tubes. You will find no
‘variables’— nothing less than the best in every box.

Audio-Fans, Servicemen, Dealers
WRITE TODAY FOR COMPLETE INFORMATION

FISHER RADIO CORPORATION, 21-40 44th Drive,L.I.C.1,N. Y.

I want to know more about FISHER Laboraiory Matched TUBES!

NAME

i STORE NAME

(If a serviceman or deater)

! ADDRESS CITY STATE

www americanradiohistorvy com
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the Arkay/Harting MS-5

Record

STEREQ =z TAPE DECK

Precision-engincered to the highest professional stand-

. . a new achievement in tape deck design and
performance. , . . Hailed by audio engincérs and music
lovers alike for its surpassing persormance. simelicity of
design and oPeration.

FEATURES Combination head
for 2 or & track stereo at both 334 and 7%,
metal tape fingers—no cushions to wear out tape o All-
metal tape guards for vertical tape control & Double shoe
prakes for positive non-slip stops—minimizes tape stretch
s Simple, positive-acting S-buttan o?eraﬂon. drop-in foad-
Mg e« Large (L2 giam.) capstan

spéed—virtually eliminates wow, g
Automatic interlock prevents aceidental erasure o Ultra-

(mu-metat  shielded)
s AL

narrow (1.2-mucrons wide) gap heads assure maximum |

fidebity during record and playback.
SPECIFICATIONS: Recora and playback frequency re-
sponse: Tlg I'S, 30-16.000 eyeles - 2 udh. Signal-to-noeise
ratio: iwetler (han —5% dh. Flutter and wow: at 71 11%
at 34 IPS. VA of 167 i
1200 feet. Size: 12:3/167 x 14%

2" Track Only $129.95 & 4 Track Slightly Higher
NEW! MUSIC MASTERPIECE

e

1y of 1% Rewina time:
pevonils for T oa

: ARKAY €5-28
STEREO AMP/PRE-AMP
COMPLETE CONTROL CENTER

Full 28 watts stereo or monaural, 60 watts peak e
14 watts each channel » reverse stereo e balance
control e two-channel gain control » full range
bass and treble controls » IM distortion, 4 to 1 e
harmonic distortion, 1% 30-20,000 cps  dual pre-
amp 2V ocutput jacks » speaker outputs, 4, 8, 16,
32 ohms e response, 20-20,000 cps e push-pull
EL84 Williamson circuit .» beauty of design that
won Fashion Foundation’s coveted Gold Medal!
Many other incomparable features. g

Wired and tested $99.95 Easy-to-buitd kit $§495

ARKAY C5-12

. STEREO AMP/PRE-AMP
12 watts of ¢lean power

es®

“with dual inputs and
outputs for exceltent
stereo reproduction » op-

F erates from ceramic or crystal cartridge,
1ape, tuners, auxiliary equipment e push-pull outputs

for each channel. Easy-to-build Kit
. ARKAY 5T-11 AM-FM
STEREO TUNER

: Here, for the first time, is an AM-.

a e
FM STEREQ Tuner within the reach

il o
\\ of every audiophile. Unmatched by

3 units costing twice the price, the
ST-11 is two distinct receivers in

one featuring & VY. for 20 b quieting. Variable ARFC. Single front
panel swilch controls AM, FM or STERED seclection.

Wired ond tested $74.50  Easy-to-build Kit s4995
SPA-55 STEREO AMP 55 watts stereo-mgnaural,
27%: watts each channel. Wired $79.95 Kit $649%

See and hear ARKAY Kits at your dealer.
FREE! Stereo booklet and catalog. Write Dept EW
Al prives 5% hlgner west of Mississiop!
v

-
88-06 Van Wyck Expresswa”ﬁichmond Hill 18, N.Y.
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3 and may be used for any high-level
sources. All inputs, except for the
“tape head,” feature individual level
controls.

A four-position function switch se-
lects "Stereo Normal," *“Stereco Re-
verse,” “Channel A" or “Channel B"
operation. Thus, any monophonic
source can be fed to either channel in-
dividually or to both channels simul-
tancousiv. Adjustment of the individual
channel controls gives a pseudo-sterco
effect to monophonic sources.

The circuit incorporates low-noise
EF-86's in the input stages and indi-
vidual hum-balance controls for cach
channel. Cathode follower outputs are
provided for tape recording from any
stereo or mono source. The output
transformers are tapped for 4-, 8-, and
16-ohm speakers.

Three printed circuit boards make
assembly of this amplifier-preamp easy
and foolproof.

PORTABLE TAPE RECORDER
Ercone Corporation, 16 W. 46th
Street, New York 36, N. Y. is handling
the U. S. distribution of the Austrian-

built “Stuzzi Magnette’ transistorized
tape recorder.

Weighing only & pounds, the new
unit includes a self-contained high {lux
loudspeaker system whieh is driven by
a 7-transistor, 2-diode amplifier circuit.
The double-traek. dual-speed (3% and
17 ips) unit offers push-button control
of stop, reeord. replay. tfast-forward,
reverse, and amplifier-only functions.
A three-digit eounter with zero setting,
vu level indicator. plus a pause button
and safety control to prevent acci-
dental erasure are also included.

Frequeney response is 50 to 9000 eps

| at 3% and 60-4000 eps at 1% ips. Bat-

tery life is up to 100 hours and up to
two hours of material may be recorded
on a single reel. The recorder comes
cquipped with a moving-coil micro-
phone, reel of tape, empty reel,
shielded conneecting cable with plugs,
and a book of operating instruetions.
28-WATT STEREO AMPLIFIER

Allied Radio Corporation, 100 N.
Western Ave., Chicago 80, Ill. has an-
nouneed the release of a 28-watt sterco
amplifier in its “Knight” line of audio
equipment.

The KN-728 provides 28 watts of
stereo or monophonic sound with a
peak rating of 56 watts. An input-
paralleling switch permits instant
switching from stereo to mono opera-
tion.

www americanradiohistorv com

The dual preamp control section fea-
tures complete control facilities in-
cluding master volume, single-knob
balance, stereo reverse, and rumble
filter. Frequency response is 30 to
18,000 cps *1 db. Harmonic distortion

is 1% at 1000 cycles, measured at 14-
watt output while IM distortion is 3%

maximum. Hum and noise is 70 db
below full output on each channel.
There are five inputs per channel
(NAB tape head. magnetic phono, cer-
amic or crystal phono, tuner, and aux-
iliary). Two tape recorder outputs
pernmit “off-the-air” stereo recordings.

For additional information on the
KN-728, write the manufacturer.

NEW LAFAYETTE TUNERS

Lafuyette Rudio Corporation, 165-08
Liberty Ave., Jamaica 33, N. Y. has
reeently introduced two new tuners
for the audiophile.

The Model LT-80 is an FM-only tun-
er whieh provides a sensitivity of 1.3
av. for 20 db quieting. The cireuit fea-
tures an Armstrong grounded-grid,
low-noise front-end; triode mixer;
tuned dual limiteis; Foster-Seeley dis-
eriminator; and three-gang tuning ca-
pacitor, It also ineludes a.f.c. and a.f.c.
defeat along with a precision tuning
meter to assure pin-point tuning ac-
euracy. Frequency response is 20 to
20000 cps = .5 db.

The second unit, the Model LT-77, is
an AM-FM stereo tuner. The AM and
FM sections are eompletely independ-
ent permitting the reception of simul-
casts or monophonic AM and FM
broadeasts. A multiplex output has

been provided for the reception of
stereo F'M.

Controls provide for every
ineluding

tuner

funetion individual volume

controls. function switeh, and flywheel
tuning. Sensitivity on FM is 1.5 #v. for
20 db quicting. Radiation meets FCC
requirements, while twin tuning meters
assure pin-point tuning aceuracy. The
Model LT-77 is housed in a low sil-
houette enclosure finished in gold and
white with contrasting dial face.

Write the company for full specifi-
cations and prices on either or both of
these tuners.

NEW G-E STEREO AMPS
The Audio Components Section of
Ceneral Electric Company, Bridgeport,
Conn. has recentlv introduced two new
stercophonic amplifiers featuring dual
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concentric bass and trchle controls.

The Model G-7700 series is availahle
in white vinyl-on-steel case with gold
and ivory control panel or in beige
vinyl-on-steel case with gold and beige
control panel. The Model G-T600 is
styled in saddle hrown vinyl-on-steel
case with gold and brown control
panel.

Both secries include a balance con-
trol to adjust for different spcaker effi-
ciencies and for variations in channcl
levels from the signal source; an input
selector for stereo or mono tape, phono,
tuner, or auxiliary; a mode selector for
stereo channel reverse. normal or par-
allel, and monaural two channels or
either channel only; a contour control
to automatically boost bass response
at lower loudness levels, and a rumble
filter.

FISHER SPEAKER SYSTEM
Fisher Radio Corporation, 21-21 44th
Drive. Long Island City 1, N. Y. is now
offering a new “wide-surround” speak-
er system which is designed to be used

with hi-fi systems where space is at a
premiun.

The Model WS-1 units reproduce
essentially only the middle and high
frequencies (230 to 15.000 cps) but, be-
cause of the non-directional character
of hass frequencies. the illusion of hass
frequency reproduction is sustained.

The speaker system can be used with
any sterco console or amplifier equipped
4-. 8-, or 16-ohm specaker terminals.
The enclosure measures 117" x 3% x
43.". Tt can be used horizontally or
vertically for table. floor. or wall in-
stallation. It is available in walnut,
mahogany, teak. or cherry finishes and
priced by the pair. Write the manu-
facturer for complete details.

AUDIO CATALOGUES

SCOTT STEREO BOOKLET

H. H. Seott. Inc.’s Architectural Di-
vision at 111 Powdermill Road. May-
nard, Mass. has issued a new booklet.
entitled “How to Use Stereo Compo-
nents in Your Decorating Plans.”” which
is available without charge on request.

The booklet includes photographs
of actual installations, room plans,
decorating plans, and suggestions for
converting many different kinds of
furniture to house audio components.
DBoth contemporary and traditional
settings are pictured. —30—

On page S8 af our November 059 js-
Nue, e inadieerteatly gere an m(mu('!
address for Neta Eleetronies C'u in cone
nection awith the itean on “Turntable
Speced Jadicator™  The corveet address
ix 513 West Exd Ave., New Yerk 24,
NoY. dastead of Chicaga. Onr apalogies
far any inconvenicuer we may hare
cansed onr readeys.
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Now...from Sonotone—

4 Big
TImprovements

in the quality stereo cartridge

Sonotone BTA cartridge replaces
8T as industry standard

The new Sonotone 8TA
cartridge gives greater than
ever stereo performance...
has 4 big extras:

@ fuller, smoother frequency response
@ higher compliance than ever before
@ lighter tracking pressure

@ practically eliminates dust pile-up

ONLY
1450

] Sonotone 10T unitized stereo at &
lowest price ever

New 10T cartridge sells at record low price of
$6.45.* And it covers the complete high fidelity
range. 10'I"s unitized construction makes it easi-
est to install, easiest to replace. Low price means
more sales—more profits.

l
SPECIFICATIONS
[ 8TA 10T
| Frequency Response ....,..... Smooth 20 to 20.000 cycles. Fiat from 20 to 15,000 cvcles
Flat to 15,000 with gradual + 2.5 db.
| roliotf beyond
Channel Isolation ............ 25 decibels 18 decibels
‘ Compliance ............¢.... 3.0 x 10-¢ ¢m/dyne 1.5 x 10-4 cm/dyne
Tracking Pressure ............ 3-5 grams in professional 97 grams
arms
l 4.6 grams in changers
Output Voltage .............. 0.3 volt 0.5 volt
Cartridge weight .. ........... 7.5 grams 2.8 grams
Recommended load .......... 1-5 megohms 1-5 megohms
Stylus «oiee ittt iiiiean.. Dual jewel tips, sapphire or Dual jewel tips, sapphire or
I diamond. diamond.

*including mounting brackets

Sonotone makes only 6 basic ceramic cartridge models. ..
yet has sold over 9 million units...used in over 662 dif-
ferent phonograph models. For finest performance, replace
worn needles with genuine Sonotone needles.

Sonotone.;

# 4 O "“‘*‘*’,&

Teading makersof fine ceramic cartridges,speakers. tape heads. microphones. electronic tubes.
| In Canada, contact Atlas Radio Corp., Ltd., Toronto

7N

Electronic Applications Division, Deat. C1.10
ELMSFORD, NEW YORK
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Watching oscilloscope, 8HI Witkersow
tests SAGE computer circuilry,

Adjusting SAGE
compuler operating console.

——

Bill Wilkerson instructs Field Engineers

on new compuler program,
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How far can you go
in electronics...
without a degree ?

Three years ago, young Air Force veteran William H. Wil-
kerson set outto find a careerin e'ectronics, but he had no
industrial experience and no engineering degree. Today,
he has a solid electronics education, he is supervising
the maintenance of a highly advanced electronic com-
puter, and his future is bright. Here's how it happened...

SOUGHT ELECTRONICS CAREER

“I was anxious to go to college when I left the service in
1956,” recalls Bill Wilkerson. *“The Air IForce had given
me some fine training in electronics, enough to arouse
my interest and make me want to learn a lot more. An
engineering education seemed to be the answer, but
family responsibilities made college impossible.

“I still wanted to work in electronics, however, so I started
looking into technician jobs. Most big companies offered
me no more than a seat at a test bench eight hours a day
—dull, routine work that provided little or no oppor-
tunity to learn and grow. All the interesting assignments,
it seemed, called for a college degree. Then I had an
interview with IBM and found just what I was looking
for in the SAGE Field Engineering Program.”

WHAT 1S SAGE?

SAGE is a vital part of our country’'s air defense. To
help guard against surprise aerial attacks, SAGE parti-
tions America into several defense sectors. At the heart
of each sector is one of the fastest and most reliable
electronic computers in the world. This computer receives
radar data from many points, checks this against known
air traffic in its sector, and makes it possible for Air Force
operators manning the computer to identify immediately
all flying objects as friendly or hostile. If need be, the com-
putercan also guidea BOMARC missile to an enemy target.

THOROUGH COMPUTER TRAINING

On joining IBM, Bill Wilkerson was given 20 weeks’
computer training as a Field Engineer. He learned how to
maintain the various electronic units used in a SAGE
computing system, how the SAGE computer itself helps
diagnose and locate problem areas, and how to make fast,
precise repairs without interfering with computer opera-
tion. “It was an excellent education—both in the theoret-
ical and practical aspects of electronics,”” he says.
“Furthermore, you have plenty of opportunities to keep
up with new developments in this fast-changing field.
After assighment to a SAGE site, for example, you may
take courses—during regular working hours—on such
subjects as improved output methods or new magnetic
‘memory’ devices. You may also be selected for addi-
tional training to learn the total functioning of a large-
scale electronic data processing system.”’

January, 1940

ASSIGNMENTS ROTATED

Bill Wilkerson is now a Field Engineering Group Super-
visor at a SAGE site. ‘I help my Group Manager keep
the computer in top working condition,” he explains.
“Together, we provide technical supervision to the Field
Engineers in our group and schedule daily maintenance
checks to spot computer problems before they develop
into breakdowns. An important part of my job is to make
up daily assignment sheets, carefully rotating responsibil-
ities so that each Field Engineer moves from one com-
puter unit to another. This ‘cross-training’ gives each
man a chance to become familiar with all the parts of a
large-scale computing system and helps him add to his
general electronics knowledge.”’

RAPID ADVANCEMENT

“When I was first interviewed, I was told that IBM
promotes from within,” Bill Wilkerson says. *I've found
this to be true. In the SAGE computer program, you
begin as a Units Field Engineer. Then, depending on your
abilities, you can advance rapidly to Systems Field
Engineer, Group Supervisor, Group Manager, and on up
the line. Every employee receives frequent career coun-
seling to review his progress and to chart his future. In
this Company, there are plenty of opportunities for the
man who wants to grow and is willing to apply himself.”

Bill Wilkerson cites his own career as an example. Since
joining IBM three years ago, he’s had several promo-
tions, culminating in his present supervisory post. ‘“It’s
a wide-open field,” he says.

A BRIGHT FUTURE

Although other areas for promotion are open to him, Bill
Wilkerson would like to stay in technical management
because, as he says, “Frankly, I hardly believed back in
’56 that a man like myself without a college education
could go so far so fast, have still higher goals—and find
such solid help in reaching them."

* * * *

If you have a minimum of 3 years’ technical schooling—
or equivalent experience—you may be eligible for ad-
vanced training for 20 weeks as a Computer Units Field
Engineer. Starting salaries are based on your education
and experience. While training you will also receive a
living allowance.

From then on, you can go as far as your abilities and
ambition will take you. And, as you may already know,
at IBM you receive company-paid benefits that set
standards for industry today.

WRITE TODAY TO: Mr. N. H. Heyer, Dept. 650-M
Federal Systems Division
IBM Corporation
Kingston, N. Y.

You'll receive a prompt reply. Personal interviews ar-
ranged in all areas of the United States.

®
INTERNATIONAL BUSINESS MACHINES CORPORATION
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The

Resonance

Meter

By JOSEPH L. REIFFIN,
WECWP

This easily built unit does many jobs in

ham shack or service shop

provided only by laboratory instruments.

that of resonance is onc of the most

widely used and observed and
many instruments for the measure-
ment of resonance have been devised.
Some are inexpensive and simple to
operate, while others are both expen-
sive and complicated. One would sus-
pect that the incexpensive and simple
devices are lacking in some degrec.
clse there would be no nced for the
morve elaborate units. That is truc and

UF ALL the phenomena of clectronics,

Fig. 1. The irequency-measuring de-
vice is designed around a single tube.

normally

the “Resonance Meter” described here
is intended to bridge the gap. It is
quite inexpensive to build, simple to
operate. and provides a number of
functions that are not easily performed
by the less costly instruments now
available.

The grid-dip meter is probably the
most popular instrument in current
use for measuring resonance. Many
radio amatcurs. serious hobbyists, and
service technicians have a ‘'grid-
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Ri—470,000 ohwi, Vs ». res. Re—150 ohm,
Rs—47.000 ohm, Vs w, res.
Ri—33.000 ok, 1 w, res.
R:—1000 ohm, | =». res.
R:—1 megohm, 1; w», res.
C1, C5 Cs— 1300 ppi. dise ceraniic capacitor
Ct, Cs, €2, C— .01 uf. disc ceramic capactior
Cs—5-100 upf. sar. capacitor (Hammoarlund HF.
100)

Ri—22 ohm. 1 w, res,

Cs—50 uf., 250 ». clce. capacitor
CRr—IN34 germaniton diode

94

Vs w, res. SRi—Silicon sectiper { Sarkes Tarzion M150, Texas

Instrionents IN2069 or cquiv., see text)
Si—58.p.s.t. toggie switch (“Capacitance In-Om.”
see toxt)
Se—8.pst. toggle snitch (“Power On-Of"")
Mi—0-1 ma. weter, 2" dia.
Tr—Power trans, 113 v, pri. to 130 v. sec. and 6.3
v. fil. minding (Mcrit P-3046 or equiv.)
PLr—3240 or 47 pilot lamp Vr—6ANE tube
1—7" wide, sloping panel wutility box (Bud C-
1605 )
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The compact. finished unit
fits into a 7-inch cabinet,

dipper” available for measurements of
resonance involving coils, r.f. chokes,
antennas. and the like. This relatively
simmle instrument does a fine job but
his a number of limitations that some-
what restrict its use.

For example, it is extremely difficult,
if not impossible, to measiure the res-
onant [requency of a coil that is com-
pletely shiclded, with a grid-dip meter.
Also the degree of accuracy of the
resonance reading is dependent, to a
great extent. on the amount of coup-
ling between the circuit being meas-
ured and the instrument. This intro-
duces a variable that is difficult to
control.

The @ meter is onc of the most
accurate devices available for the
measurement of resonance of combina-
tions of inductance and capacitance.
Those who have ever used a Q" meter
will readily attest to the ease and ac-
curacy with which the resonant f[re-
guency of an unmarked i.f, transform-
cr is found. to cite onc example. Or, to
use another example, how easy it is to
find how much capacitance is required
to tune a given coil to a desired fre-
quency. Like most good things, un-
fortunately, good " @ meters arc guite
expensive.

The "Resonance Meter” described
here can be built for less than $20.
using all new components. The well
storked “‘scrounge-box’ could reduce
that cost considerably.

Basically, the “Resonance Meter” is
an amplifier so designed and construct-
cd that the frequency-determining in-
ductance and capacitance can bhe con-
veniently plugged into the circuit. The
output of this amplifier is fed to a
cathode-follower stage, and then to a
meter that measures the output volt-
age. 3y careful selection of the values
of resisiance and capacitance used in
the amplifier civeuit, the usable fre-
queney range exionds all the way from
the higher wudio teeuencies to above
50 megacycles. Parocular care is re-
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quired in the placement of the various
components in order to reduce stray
capacitance to a minimum,

A BANS tube is used in this circuit.
The pentode section makes a good am-
plifier and the triode section seves
very nicely as the cathode-follower.
The output of the cathode-follower is
rectified by the germanium diode (CR,
in Fig. 1) and the resultant voltage is
read directly on the output meter.

The ‘““Resonance Meter” is entirely
self-contained with a bhuilt-in power
supply using a small plate and filament
transformer to provide safe isolation
from the line. It is built into a sloping-
sanel utility hox (Bud C-1603) seven
‘nches wide. The entire amplifier is
assemhled on an ecasily constructed
alum’num chassis and this is mounted
within the utility box.

The tube is mounted upside down in
order to keep the leads to the coil ter-
minals and the capacitor terminals as
short as possible. Figs. 2 and 3 give
some idea as to how this is managed.

It will be noted that the terminals
for the signal-generator input and the
terminals for the external coil and ca-
racitor are the poreelain feedthrough
type commonly used for high-voltage
applications. The original model used
standard binding posts made of some
RBakelite compound. These proved to
ke unacceptable in this application,
since they added so mueh capacitance
and inductance to the circuit that a
false frequency reading was obtained.
Many different types of binding posts
were tried, but it was impossible to
find any entirely free from this effect.
The use of the high-voltage feed-
throughs minimized the added capaci-
tiance and inductance cffects to the
print where they were acceptable.

The toggle switch (8,) that enables
the calihrated capacitance to be insert-
ed into the circuit also produced this
p.ohlem and actualy no real solution
was found. There is evidently a need
for a switch with very low capacitance
and inductanee in a size small enough
for this application. If one could he
found, it is recommended that it be
used in place of the toggle switch the
author employed in his model.

The chassis that contains most of the
components of the “Resonance Meter”
is made from a piece of aluminum
stock approximately 2” wide, 512" long,
and ',4" thick, hent into a sort of “L"
shape. See Fig. 2. The 9-pin socket for
the 6ANS tube is mounted in the center
of the top part of this chassis. The
socket is mounted so that the pin ter-
minals face up and the tube, when in-
serted in the socket, will he upside
down, On the top side of the chassis,
two tie-point strips are mounted along
the edges next to the bottom side of
the socket. These provide handy con-
necting points for the various capaci-
tors and resistors used in the circuit.

The power transformer is mounted
on a 2" x2'." strip of aluminum (Fig.
2} that has a '.” lip on one end for
mounting to the main chassis. This is
mounted to the right side- looking at
the chassis from the rear of unit.

January, 1960

Fig. 2.
and main parts. Two selenium units may
replace single silicon diode of Fig. 1.

Layout for iwo chassis piates

In the original model, the power rec-
tifier consisted of two 60-ma. selenium
rectifiers, connected in series, as shown
in Fig. 2. Two were used hecause the
rm.s, voltage output of the power
transformer is 130 volts wherecas the
maximum r.n.s. voltage rating of the
selenium rectifiers is 130 volts each,
From a safety standpoint. the use of
two rectifiers in seriecs was indicated to
take care of the full voltage more than
adequately without danger of break-
down. It would doubtless hc more
convenient and less costly to use one of
the newer silicon rectifiers now avail-
able, as indicated in the parts list.
These rectifiers take up very little
space and have r.m.s. voltage-break-
down ratings in excess of 200 volts,
which makes them a natural for this
application,

The variable capacitor used for ex-
ternal tuning (C.) is mounted on the
sloping panel of the utility box. The
one used was a Hammariund type HF-
100, which is designed to have a
straight-line characteristic. The plates
of this capacitor are so formed that
there is a linear change of capacitance
with a given amount of rotation of the

rotor rlates, It is, therefore a relative-
ly easv matter to draw a calibrated
capacitance scale for this external ad-

justment. The minimum capacitance
is 5 ppef. and the maximum is 100
puf. The 180 degrees of rotation be-

tween the minimum and maximum is
then divided into ten equal divisions
and marked with the appropriate ca-
pacity values. This may not be an
absolutely precise calibration but it is
certainly close enough for all practical
purposes. It would not vary much
more than about 3 or 4 pgf. at the very
most. and that tolerance is well with-
in the anticipated needs of most users.

The meter, M, is also mounted on
the sloping pancl of the box. A 0-1 ma.
meter provides ample sensitivity and,
fortunately, units of this type arc
readily available at low cost.

The “Resonance Meter” performs
many functions. The one that will
prohably find the greatest application
is the determination of the resonant
frequency of a coil when tuned either
by circuit capacitance or by any size
capacitor desired. Specifically, you
may want to find out what frequency
will bc covered by a 20-turn coil of
1-inch diameter when tuned with a
50 pef. capacitor. Or you may want to
find out what frequency range will be
covered by a slug-tuned coil of any
given number of turns by running the
slug up and down. These mcasure-
ments are very simply made in the
following manner.

A calibrated signal generator is con-
nected to the input terminals of the
“Resonance Meter.” This connccts the
signal to the grid of the pentode sec-
tion of the 6ANS tube. Thc coil under
measurement is connected to the in-
ductance terminals. This puts the coil
in the plate circuit of the pentode,
which circuit is designed so that there
is no d.c. prescent at thesc terminals—
making it safe at all times. The fre-

tContinued on puge 100)

Fig. 3. Main chassis ready for mounting in case and location of terminals.
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Plain Facts about

ELECTRONICS and CREI

—why you need advanced
electronics education

—how you can get it without
quitling your present job

NO DOUBT you know what is hap-
pening in electronics. You know
that the electronics industry is grow-
ing with extraordinary rapidity. You
know that regardless of the ups and
downs of the business cycle, openings
are always found for
men with solid, advanced
electronics education.
You know that every
computer needs installa-
tion and maintenance.
You know that
missile carries the end |
result of years of elec- f’ ¥
tronics planning and de-
velopment. You know
that every piece of radarv /
equipment, every servo-

every 1}

mechanism, every astro-

nautical device, requires
not only electronics de-
signers and builders but
also electronics mainte-
nance personnel as well.
You know that our new
awareness of outer space is founded
on the inner workings of satellites.
Rockets make them possible and elec-

9%

W I

tronics guides them and makes them
intelligible.

And you know that the day of the
mediocre electronies man is done.
Added responsibilities and salary in-
creases go to men with both the-

oretical and practical
knowledge.
CREI home study

courses make you eligible
for positions which re-
quire advanced electron-
ies education. You need
not quit your present
job. You can meet your
family responsibilities
while gaining knowledge
of electronics engineer-
ing technology so essen-
tial for career advance-
ment.

CREI'S
QUALIFICATIONS

We are now in our
34th year. 1958 marked
the start of CREI Atomics, a division
of CRE1 devised to meet the need for

advanced home study education in nu-
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clear engineering technology. 1958
also marked the opening of our Euro-
pean Division, bringing advanced
professional electronic education tr
Western Europe.

Since 1927 we have directed t
technical education of thousands—
individuals and in groups—in elec-
tronics engineering technology. We
developed the first civilian pilot course
for radio mechanics for the Army
Signal Corps in 1941, supplied 300,000
texts to the U. S. Navy in a special
course for radio technicians in the
South Pacifiec in 1943, trained hun-
dreds of technicians during World
War Il for the Signal Corps. We co-
founded the National Council of Tech-
nical Schools, which first established
scholastic and business standards for
the technical school field. We were
among the first three technical insti-
tutes whose curricula were accredited
by the Engineers’ Council for Pro-
fessional Development. In 1946 we
instituted the group training pro-
grams now used by companies which
represent the ercam of the electronics

ELECTRONICS WORLD
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and aviation industries. In 1957 we
initiated a plan which permits direct
personal supervision for home study
final exams.

What does this record of achieve-
ment mean to you as a CREI student?

It means that industry and the Armed
Services alike respect CREI men. It
means that your CREI diploma is a
door opener,

Significantly, Help Wanted ads of-
ten specify “CREI education or equiv-
alent required.” Our Placement Bu-
reau, which helps graduates and ad-
vanced students find more desirable
positions, is always available to CREI
men. While no placement guarantees
will be made by CREI or any other
reputable institution, for many years
the demand for CREI graduates and
advanced students has far exceeded
the supply.

Paul S. Lewis, Jr., a research assist-
ant in an AEC-sponsored nuclear phys-
ics research program—and a CREI
student — writes, “Like most large.
scale physics projects, this
machine (a proton accel-
erator) is largely elec-
tronics. The need for
electronics technicians on
basic scientific research
projects will no doubt con- —
tinue to grow.” 1

Charles E. Lawson, an-

other CREI student, brings out an-
other point: “The fact that I am
enrolled with CREI was met with
enthusiasm on the part of my em-
ployer, Wright Airborne Electronics.
A former student of CREI is now
chief engineer for the company.”

CREI HOME STUDY ADVANTAGES

Technical education is accomplished
on your own time, during hours chosen
by you. You waste no time in travel,
You have plenty of time to do your
best. Your work is under
the supervision of a regu-
lar staff instructor who
guides your progress step
by step. Courses are pre-
pared by experts, present-
ed in easy-to-understand
form, kept up to date by
periodic revision. Experi-
ence in more than three decades
of home-study teaching, during which

January, 1960

i~

o

time we have corrected and com-
mented on many hundreds of thou-
sands of examinations, enahles us to
avoid difficult-to-understand text mat-
ter in our lessons.

CREI STUDENTS

Our active home study roster today
numbers more than 20,400 profe=sional
electronics engineers and technicians,
all over the world and in every phase
of electronics, about one-third mili-
tary, the rest civilian. Their median
age is 28. Last year they devoted
approximately 1,572,465 hours to
104,831 lesson texts, answered (and
were individually graded upon) 1,048,-
310 searching questions and engineer-
ing problems. They studied electronics
engineering technology — transistors,
microwaves, forward scatter, comput-
ers, servomechanisms, radar, elec-
tronic navigational devices, and the
entire field of modern electronics.
New students enrolled during the year
are on the missile ranges
of Vandenburg AF Base
and Cape Canaveral, They
w are at Alamagordo and
h % China Lake, at SAC bases
around the world. They
are in the research labo-
ratories and manufactur-
ing plants where the la-
test electronic equipment is designed

and produced. They maintain elec-
tronic equipment for United Air Lines
and Trans-Canada Air Lines. They
share in electronies at All-America
Cables and Radio, lnc., and The
Martin Co. They work for U.S.L.A.
(Voice of America) and Columbia
Broadcasting System, for Gates Radio
and Federal Electric, to name but a
few. All of the firms mentioned offer
their personnel CREI technical edu-
cation under company plans. CREI
men are found by the
hundreds among field
engineers of major elec-
tronic manufacturers.
They’re across the world
—and across the street.
They are the men you
must compete with to
hold your place in the
electronics profession. Wouldn’t you
like to be as well qualified?

www americanradiohistorv com

QUALIFICATIONS FOR CREI

College degree is not essential. If
you have had basic electronic educa-
tion, practical experience in electron-
ies, and a high school education, you
can probably qualify. A good way
to find out: Use the postage-paid card.
It will bring you the free book which
has launched thousands on their ad-
vanced careers: “Insurance For Your
Future in the New
World of Electron-
ies.” Please fill out
the card carefully,
checking appropri-
ate items and pro-
viding essential
data. Tuijtion is
reasonable and may
be paid monthly. It takes just one
$10-a-week raise to repay your
investment in CREI education and
leave you a substantial bonus the
first year. Available to veterans under
GI bill.

LATEST CREI COURSE

Automation and Industrial Elec.
tronics Engineering Technology. Com-
plete course, covering all electronic
phases of automation. Special empha-
sis on theory, functioning and appli-
cations of servomechanisms and com-
puters. Also noteworthy—lessons on
machine control, instrumentation, data
processing and telemetry.

RESIDENCE SCHOOL

For those who can attend classes,
CREI operates residence programs in
Washington, D. C. Day and evening
classes start at regular intervals,
Qualified graduates earn AAS degree
in 27 months. Electronics experience
not required for admission.

CAPITOL RADIOC

ENGINEERING INSTITUTE

Founded 1927

EOPD Arcredited Terhnical Institule Curriculs
Dept. 1101-G1

3224 16th St.,, N.W.

Washington 10, D. C,
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Youcan...
PICK UP A HUMAN HAIR with
These Precision-Machined Points

#1
LONG-REACH
ROUND-NOSE
PLIER

ELECTRONICS
PLIERS

You'll do hundreds of electronics jobs
easier, faster with these specially de-
signed pliers by Channellock. You'll
like the I-0-n-g reach . . . the precision-
matched jaws . . . the hand-honed,
specially hardened cutting edges . . .
the easy-to-handle ‘“‘feel” of the blue
plastic grips. And you'll appreciate the
quality of Channellock pliers .. . they're
forged from high grade steel, properly
heat treated. Ask your Electronics
Equipment Supplier for Channellock
Electronics Pliers . . . or write us direct
for further information.

{Patent
Pending)

e

#1748 LONG-REACH END CUTTER.

Channellock Pliers are made only by

CHAMPION DeARMENT TOOL COMPANY
Meadville, Pennsylvanla
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The Resonance Meter
(Continued from page 95)

quency of the signal generator is then
varied until a reading is obtained on
the output meter. The frequency that
produces the peak reading on the
meter is the resonant frequency of the
coil.

If it is desired to tune this coil with
any given amount of capacitance, all
that is necessary is for the capacitance
switch to be thrown to the "in” posi-
tion. This connects the 100 upf, vari-
ablc capacitor across the coil and any
desired amount of capacitance can he
inscrted. The frequency of the signal
generator that produccs the peak read-
ing of the output meter is the resonant
frequency of the coil and capacitor
combination. If more capacitance than
the 100 guf. built into the meter is de-
sired, it is a simple matter to connect
the required additional capacitor to
the capacitor terminals on thc meter.
This automatically puts the added
component in parallel with the 100 apf.
variable, and there is no limit to the
amount of capacitance that can be in-
scerted in this way.

The meter readings obtained are
very sharp and clearly defined. Due to
the sensitivity of this instrument, care
must be taken to insure that a false
reading is not obtained through inad-
vertent peaking on a harmonic of the
signal generator. This is very ecasily
checked out, howevcr, by tuning the
signal generator through the next
higher frequency range and, if no
peaking is obtained, then the highest
frequency that did produce the peak-
ing is the correct reading. In actual
practice, the recadings obtained from
the fundamental frequencies are con-
siderably higher than those obtained
from the harmonic frequency due to
the greater fundamental output from
the signal generator. This fact will
also help to avoid error.

Operating Techniques

Some of the many special functions
that this device will perform include
the relative measurement of the “@”
of a coil or capacitor and a check of
the bandpass characteristics of a tuned
circuit. The methods involved will be
discussed subsequently. However, to
the author, one of the most gratifying
uses has becn the determination of the
proper combination of coil and capaci-
tor to provide a desired range of tuning.
Specifically, this is of interest in arriv-
ing at suitable values for the right
amount of bandspread in a ham receiv-
er or a transmitter v.f.o.

It is quite simple to insert a coil of a
given size in the meter experimentally
and to determine how much capaci-
tance is required to tune it to a de-
sired frequency. Once the capacitance
is determined, the latter may then be
varied to see how much the resonant
frequency changes with capacitance
variations. By changing the value of
the coil experimentally, it is then pos-
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sible to arrive at the right combination
of values of inductance and capacitance
that will provide thc cxact amount of
bandspread required.

While this determination usually
constitutes a Kknotty problem, the sug-
gested method not only provides a
simple solution but an accurate one, as
well. The amplifier used in the meter
simulates closely, as a rule, the stray
circuit and tube capacitances in those
circuits of conventional receivers and
similar equipment in which the coil-
capacitor combination will be uscd.
Thus there is very little change when
the tested components are transferred
to the circuit for which they have been
selected.

It is also a very simple matter to
measure the relative “@Q” of a coil or
capacitor. Since “@” is a figure of
merit, a coil having a high “Q” will
give a higher meter reading than one
having a lower “Q”. The same is true
of a capacitor. The relative “Q” of a
capacitor can be quickly determined
by substituting various capacitors of
the same nominal value across the test
coil. The capacitor that gives the high-
ost meter reading has the highest “Q"
of those being tested. This test will
graphically illustrate how important it
is to usc high-quality components in
tuned circuits, especially at the higher
frequencies, if any reasonable efficiency
is desired.

It is- also possible to measure the
bandpass characteristics of a given
tuned circuit. Most bandpass char-
acteristics are measured on the reso-
nance curve at a point 6 db down from
maximum. Using the coil and capaci-
tor combination under test in the “Res-
onance Meter,” the frequency of the
signal generator is varied until a peak
reading is obtained on the meter. This
is the center frequency of this reso-
nance curve. If there is an attenuator
on the signal genecrator, vary the out-
put until a convenient reading of, say,
.8 ma. is obtained on the meter. The
frequency of the signal generator is
then shifted higher in frequency until
the meter reads exactly one half of
the center frequency reading; in this
case, .4 ma. This frequency is noted.
Then the frequency of the signal gen-
erator is changed again, this time to
the low-frequency side of the center
frequency, until the meter once again
reads half of the maximum reading.
These “half-maximum’™ readings are
the “6 db points” down the slope of
the resonance curve. The frcquency
spread between the high-frequency
reading that gave the .4 ma. meter
reading and the low-frequency reading
that gave the same .4 ma. meter read-
ing is the bandpass of that particular
coil and capacitor combination at 6 db
down.

The number of uses to which the
“Resonance Meter” can be put seems
to be unlimited. It has proven itself
invaluable many times and has taken
a well-deserved place right next to the
author’s overworked and uncomplain-
ing v.t.v.m. Build it and see if you
don't agree.

ELECTRONICS WORLD
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look what
you get:

OVER 300 JUMBO
8% x 11 PAGES

Thousands of elec-
tronic and hi-flitems.
Detailed "specs” and
illustrations. Fine ro-
togravure printing.

.
v vy 88

Hhintos!

v e

167 washington St., Boston 8, Mass.

730 Commonwealth Ave,, Boston 17, Mass.

230-234 Crown St., New Haven 10, Conn,
January, 1960

RADIO SHACK

CORPORATION

‘best 35¢

[ ever gpent”..

From every corner of the electronics world
comes this unanimous report:

RADIO SHACK’S NEW “‘KING SIZE” CATALOG —

A 312-PAGE ‘““GUIDE TO ELECTRONIC BUYING” —
is the most comprehensive, most exciting publishing achieve-
ment in electronics history. Send for your copy today. It's a
typical Radio Shack bargain!

X

""Outstanding in the industry ... ', comments a Pennsylvania hi-ti enthusiast.
“Tops! . .. 7, says a Michigan radio amateur. A University Professor asks. . . . is it
available in quantities for our students as a supplement to our textbook?”’ A hi-fi
manufacturer writes, ' . . . congratulations . . . excels all others | have ever seen”. A
laboratory notes, ’ - and we were pleased with the tine illustrations and informative
listings®’.

84,000 copies of this valuable new Radio Shack Guide have already been
sold in the two short months since its publication! By phone, letter and wire, hundreds
of unsolicited “testimonials™ tell us that we've published not merely another *free
catalog”, but literally an eleetronics education worth many dollars. Everything new,
everything vou need to know everything that represents valure in todav's wide
world of electronics is yours in its 312 rotogravure 8'2 x 11 pages.

Over 40,000 products are listed test equipment, laboratory supplies. sterco and
high fidelity components and accessories, preducts for industry, public address, 1am
gear, optical goods, electronic textbooks. records, tape, tools with lowest net prices.
clearly written specifications, fine quality halftone illustrations. There’s not only a com-
plete Product Index, but a Manufacturer Index that amounts to practically a “Who's
Who' of Llectronics.

You’ll find stimulating articles and helpful engineering data, too. On pages
8-9, for example, is an article entitled “Selecting Your Stereo Svstem” written hv an
expert in the field. On pages 41-42 the internationally known authority G. A. Briggs
explains his latest theories on “"Room Acoustics”. And beginning on page 301 vou'll see
Radio Shack’s quick-reference “"Handbook™ of electronic specifications, symbols, sche-
matic diagrams and formulas for students, experimenters, laboratories and engineers,

Fill out the eoupon right now. You’'ll agree it’s the best 35¢ YOU ever spent.
RS
USEFUL FORMULAS,
* SYMBOLS, DIAGRAMS ~

Hundreds of them
-for students, en-
gineers, labora-
tories, industry,
schools, shops, ex-
perimenters, au-
diophiles, radio
amateurs. =
VS N 0 S S R S N N S S e ey S

MA", RADIO SHACK CORPORATION, Dept. 1F, 730 Commonwealth Avenue, Boston 17, Mass, l
Please send POSTPALD the new 1960 Radio Shack Guide to Electronic Buving. i

THIS | enclose 35¢

COUPON A ATRS Shqutn o1t oo WIS T TS [Jecheck
NOW! City. oo Zone....State................ {1 money order =

New Guide also on sals in our 3 stores

------——-------_-----‘
101

ARTICLES BY
LEADING AUTHORITIES £

Expert opinion and
latest theories
about Stereo,
Room Acoustics,
SpeakerPlace-
ment, Amplifiers,

Cartridge Design

- many more!
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A PRODUCT OF ALLIEO RADIO

incomparable knight-kit stereo hi-fi saves you up to 50%

DELUXE 40-WATT STEREO AMPLIFIER KIT

¥-774D Finest hi-fi stereo amplifier you can buy in money-

saving kit form. Features special full-frequency

51950 range, extra center-channel output for 3-speaker
systems. Dual built-in equalized preamps accom-

$5 Down modate every existing sound source; exceptional

control versatility, including single knob channel
balance and separate dual concentric tone controls for each chan-
nel. Outputs for stereo tape recording. Exclusive printed circuit
switches and plug-in units for easy assembly. Custom-styled in
Cordovan gray vinyl plastic bonded to steel; Desert Beige and Sand
Gold extruded solid aluminum escutcheon; 44 x 15%

x 11%". Shpg. wt. 24 Ibs.

Model ¥-774D. 40-Watt Stereo Amplifier Kit. DOWN

DELUXE STEREO FM-AM TUNER KIT

Y-731D Distinguished for quality and styling, years-ahead

in features. Has completely independent FM and

38750 AM sections. each with moving-bar *‘magic eye'
tuning indicator. Only tuner kit with Dynamic Side-

$5 Down band Regulation (DSR) on FM for purest, distortion-

free reception. Sectionalized construction permits
easy addition of “*built-in’’ multiplex. Has 2 uv sensitivity. Double
limiter-discriminator FM circuits—adjustable AFC. Separate cath-
ode-follower outputs on FM and AM with level set controls. Precisely
aligned RF and IF transformers in FM section. Printed circuit
boards for fastest. easiest assembly. Styling matches the

40-watt amplifier; 4% x 15% x 12*. Shpg. wt., 18 Ibs. 35

Model Y-731D. Stereo FM-AM Tuner Kit. DOWN

there is a money-saving knight-kit for every hi-fi need

FM-AM Hi-Fi Tuner Kit
Amazinﬁ buy, featuring:
Tuned RF stage; high sensi-
tivity; AFC; flywheel tuning;
pre.aligned IF and RF coils;
cathode follower output. Truly
great vatue. 14 Ibs. $4Q95
Y-787D. $2 Down. Onty 49

20-Watt Stereo Amplifier
Truly a super-value, Built-in
equalized preamps; single-
knob selector switch for
control convenience; dual
concentric, clutch-type level
control. 17 Ibs.

Y-773D. $2 Down. Onty 4450

- 4 . Fast handling—
ONLY *5 DOWN (OR LESS) G 0d ' ooe iake advantage of these easiest-pay torms -

SEE THEM ALL
See the impressive selection
of Hi-Fi Knight-Kits (includ-
ing speahker systems) in the
money-saving 1960 ALLIED
Catalog. If you haven't a
copy, send for it today.

18-Watt Hi-Fi Amplifier Kit
A brilliant performer at un-
believable sevings. 18 watts
at only 0.5% distortion; RCA
6973 audio output tubes; 8
inputs; 71r5ecgrd equalization
settings. Ibs.

Y-797D. §2 Down. Onty "39%

WWW americanfadiohistorv com - i
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for you who want to build the very best for less...

IDEAL FOR HOME,
AUTO OR BOAT

all-new knight-kit citizens band transceivers...2-way radio everyone can afford

CITIZENS BAND SUPERHET TRANSCEIVER KIT

Y-712D

57995

$5 Down

A high-sensitivity do-it-yourself transceiver for efficient.
economical 2-way radiotelephone communication. Any
citizen, 18 or older, can get a license—no eéxam required.
For mobile or stationary use. Covers up to 20 miles,
depending on antenna height and terrain. Works just tike
an intercom, with talk-listen operation. Receiver is sensi-

tive superhet; tunes all channels continuously. 5-watt transmitter section.
Built-in AC power supply. With transmitting crystal (available for any
channel from 1 to 22—specify preference) and doublet antenna. Extras
available: Y-723, 6-12 v. DC power supply, $10.95; Y-729 vertical antenna,
$6.50; Y-714 mobile mounting bracket, $5.35. Distinctive
high-impact styrene case; 5 x 12 x 12°. Shpg. wt.. 20 Ibs. 35

Model ¥-712D. Superhet Transceiver Kit. DOWN

“Span Master” 4-Band Radio Kit

Famous for world-wide short-wave
and broadcast reception. True band-
switching; continuous 4-band cover-
age from Broadcast to 30 mc. Sensi-
tive regenerative circult; 4" PM
speaker. With cabinet. 8 |bs.

Y¥-2580D: $2 Down Only......... 3259

5-Transistor Portable Radio Kit

Papular, low-cost personal portable.
Fun to buiid: superhet circuit: only
22 ounces; big 3'%” speaker; built-in
ferrite loopstick, phone jack. {Less
battery. $1.30.) 2 Ibs

Y-771D. $2 Down. Only........ 3259

manufactured and

sold exclusively by A L LI E D RA D l O 100 N. WESTERN AVE.,CHICAGO B0, ILL.

CITIZENS BAND TRANSCEIVER KIT

Y-713D Low-cost super-regenerative receiver and

5-watt transmitter kit. Readily fits car, boat

33995 or desk. Simple, one-switch operation per-

mits talk or listen. Receiver tunes all 22

$2 Down channels continuously. Built-in AC power

supply. With mike, transmitting crystal—

specify channel (1 to 22) if you have a preference-and

doublet antenna. Handsomely styled case; 6 x 10 x 8",

Designed for easy assembly and” dependable operation.

Available extras:¥-723, 6-12 v. DC power supply, $10.95;

Y-729 vertical antenna, $6.50; Y-724 mobile

mounting bracket, $5.35. Shpg. wt. 10 Ibs. 52

Model ¥-713D. Transceiver Kit. DOWN

dozens of exciting hobbyist kits available

“Ranger” Clock-Radio Kit
Easiest superhetofall to build—plug-
in modules and printed circuit board
eliminate small parts assembly.
Excelient AM broadcast reception.
Telechron clock has “'sleep’ switch.
With appliance outlet. 6 Ibs.

Y¥-737D.52 Down. Only......... 32405

SEE THEM ALL: Knight-Kits offer the
mostexciting hobbyistkits available.See

the complete selectionin the 1960 ALLIED % - ALLIED
Catalog. Write for it now—use coupon on RADI
PR Tarany ECTROMICS

J FREE §,
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A PRODUCT OF ALLIED RADIO

.. years-ahead

knight-kits break through the professional instrument price barrier

5" LAB DC SCOPE KIT WITH IVA

Y-611D For the first time in easy-to-build kit form—a trig-
$ gered sweep DC precision quality lab scope with
28500 plug-in interchangeable vertical amplifiers (IVA),
Brilliantly engineered with an impressive array of
{less preamps)  Professional features, including: crystal-controlled
timing markers; DC amplifiers in beth horizontal
and vertical channels; electronically regulated power supply,
sweep timing adjustable to 1%, built-in voltage regulated peak-to-
peak calibrator. Three interchangeable vertical preamplifiers are
available: high-gain differential, $35.95; wide-band (to 10 mc),
$24.95; dual-trace, $48.95. There is no other instrument like
this in kit form—here is laboratory precision quality and reliability
at far less than the cost of any comparable factory-built
unit. Shpg. wt. 50 Ibs. 10
Model Y-611D, Lab DC Scope Kit. DOWN

Available in March——reserve yours now

save on every instrument need

LAB AUTOMATIC AC VTVM KIT

Y-608D A major achievement in instrumentation! This all-
new AC VTVM features automatic range selection

39950 —by means of an electronically-actuated self-seek-
ing mechanism which automatically selects the

$5 Down proper range when you touch probes to the circuit

under examination. Simultaneously, a front panel
light indicates the range in use. Covers 11 ranges from 3 millivolts
to 300 volts full scale; frequency response to 2.5 mc. Reads as low
as 100 uv. Highly stable 3-stage amplifier has cathode follower
output; ideal for use as preamp for other test equipment or for
connection to scope for simultaneous wave form observation.
Includes precise trigger circuits; regulated power supply; latest
printed circuitry for easy assembly and quality performance. An
exclusive Knight-Kit development—there is no other instrument

like it on the market, in any form or at any cost. s
Shpg. wt. 13% Ibs. 5
Model Y-608D. AC VTVM Kit. DOWN

with knight-kits...best by design

SEE THEM ALL

You'll find dozens of
other fine quality Knight-
Kit instrument values
fully described in the 1960

Famous-Value VIVM Kit
Measures DC voltage (11 meg.
input)and resistance; AC volt-
age, rms and peak-to-peak.
41%* meter. Push-pull bal-
anced bridge circuit. 7 Ibs.

Y-125D. $2 Down. Only 32575

Deluxe Tube Checker Kit
Checks over 700 receiving
type tubes. 16 tilament volit-
ages. Tests cathode emission
as well as shorts, open ele.
ments, etc. 15 Ibs.

Y-143D. $2 Down. Only 33295

5’ Wide-Band Scope Kit
Top versatility. 5 mc band-
width: DC coupled p-p output
amplifiers; 25 mv/inch verti-
cal amplifier sensitivity. Out-
standing value. 29 Ibs.

Y-1a4D. $5 Down. Only %6578

ALLIED Catalog. If you
bhaven't a copy, write for
it now—use coupon on
opposite page.

MSend for the value-packed 1960 ALLIED CATALOG D'D
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T-400 AMATEUR 400-WATT TRANSMITTER KIT

Y-716D

years-ahead knight-kit amateur gear

400-Wan CW

Transmitter

Truly the 'dream’ transmitter—has what it takes to punch gut a

839500 QRM-busting SSB. AM. or CW signal. 600 watts P.E.P. input on

SSB; 400 watts on AM and CW. Covers 80, 40, 20, 10, and 15 or
6 meter bands. Start with the basic CW kit— then add AM and SSB
accessory units and other ''add-ins'” whenever you wish. Has
heterodyne VFO to assure a signal which *'stays put.** Tremendous

14" dial is precision-calibrated for all bands, 8O through 6 meters. SSB features:
front panel controls—VOX, anti-trip and adjustable speech compression. Smooth

chirpless screen-clamp keying, plus VFO keying for complete CW break.in. Has
7034/4X150A final—ccasts along well within its CCS ratings, silicon rectifier
power supply runs cool. Dozens of advanced features put this job

in a class all its own. Shpg. wt. 140 Ibs. 10

Model Y-716D. T-400 CW Transmitter Kit DOWN

Available in March—reserve yours now

“Add-In'" Accessories: SSB Generator Kit, $69.95-AM Modulator Kit. $24 95.S5peech
Amplifier Kit, $9.95 « Monitor Scope Kit, $37.95 » 6-Meter Conversion Kit, $7.50

Send for the 1960 VY )
ALLIED CATALOG y 50

Describes the complete KNIGHT-KIT line

in detall—the leading Buying Guide for D6 U
everything in Efectronics. Send for your
FREE copy. Use coupon at right.
7.
_&&,‘_‘JJ__B.-J‘_

ploneers in quality electronic kit development =
OUR 39th YEAR

R-100 AMATEUR RECEIVER KIT

Y.726D Incomparable receiver kit with all
the features. selectivity and sensi

310450 tivity of high-priced commercial
units, Tunes 540 ke to 30 mc in 4

$5 Down bands; calibrated bandspread on
alt Ham bands; 300 cps to 4.5 kc

selectivity; exclusive printed-circuit bandswitch;

built-in Q-multiplier; constant-running HFO—
dozens of other professional features. g
Truly superior kit value. 30 ibs. 5
Model Y-726D. R-100 Receiver Kit. DOWN
Y-7270. S-Meter Kit for above, only... ... $10.75
Y-728D. 4" Matching Speaker, only . 7.50

ALLIED RADIO CORP., Dept. 131-A
100 N. Western Ave., Chicago 80, III.
Ship me the following KNIGHT-KITS

- - = T
Quantity Description Model No. Price

R —_—

B S — A —

3 enclosed. (For parcel post include postage; express shipped collect )
[ send FREE 1960 ALLIED CATALOG

Name

Address__ - = —— - s

City_ - _Lone,_ .State,
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.Build the Best
Portable. ..

“Lh rRANBISTOR

6-TRANSISTOR RADIO RA-6

Kit $29.95 Wired $49.95

inCLUDES FLE.T., RESS 9¥ BADTERY

Easy creative fun to build . . . a lifetime of
big-set entertainment wherever you g0 . .
designed so that even the novice can build it
& obtain a handsome professional assembly
& outstanding performance. American-made
modern Super-heterodyne all-transistor cir-
cuitry, plus finest quality parts throughout,
assure you of highest durability & stability,
« high sensitivity & selectivity « big-set
volume & tone quality with 4 x 6" PM speaker
& 250 mw push-pull audio output stage .
built-in Ferrite rod antenna for good reception
in any location o pre-aligned RF & IF trans-
formers o planetary vernier tuning (7:1 reduc.
tion) for easy station selection & tuning
high-impedance earphone jack for private
listening; eliminates drain of output stage
when using earphone « attractive tan leath-
erette case, retractable handle e compact:
814" w, 4%2” h, 2%2” d. Only 3 Ibs,

Build the BEST BUYS in
“HAM" gear.

90- WATT CW TRANSMITTER #720

Kit $79.95 Wired $119.95

“'Ideal for veteran or novice' ELECTRONIC
KITS GUIDE. *'Top quality” — POPULAR ELEC-
TRONICS. “wWell designed” — ELECTRONICS
WORLO. 80 thru 10 meters with one-knob band-
switching. Full *‘clean’” 90W input, 65W ex-
ternal plate mod. Matches loads 50 to 1000
ohms. May be used as basic exciter unit. TV!
shielded. Tubes: 6146, 6CL6, 2-6AQ5, GZ34.
Attractive “‘living room’ low-silhouette design.
15 w, 5% h, 97 d

UNIVERSAL
MODULATOR-
DRIVER #1730
Kit $49.95
Wired $79.95
Cover E-5 $4.50°

Delivers 50W undistorted audio. Modulates
transmitters having r.f. inputs up to 100W.
Unique over-modulation Indicator. OQutput
transformer matches 500-10,000 ohms. Low-
level speech cllppmg & filtering. Inputs for

xtal or dynamic mikes, phone patch, etc. 7
tubes. 67 h, 14" w, 8" d.

GRID DIP METER
Kit $29.95
Wired $49.95 #710

Includes complete set of coils for
-n full band coverage. 400 kc-230 mc in
8 overlappmg ranges. 500 ua meter.
« Plug-in coils are pre-wound, pre-calibrated to
£0.5% accuracy Transformer- operaled power
z supply. 2¥a” h, 2%,” w, 67" |
® Compare—;udg:. for yoursclf—at your neigh-
: borhood EICO distributor. For free catalog
2 on 65 models of EICO test instruments, hi-fi
< & "ham" gear, fill out coupon on Page 36

ELECTRONIC INSTRUMENT €0. Inc

3300 N Bivd. L L C LNV
106
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Thoughts on Amplifier Design m..,,ﬂewax{d/—j

(Continued from page 69)

problems. application of this method is
limited to 20-26 db of usable feedback.
which represents a 10:1 to 20:1 reduc-
tion of distortion products.

Careful listening tests of amplifier
performuance prove that extremely
stable amplifiers with high degrees of
feedhack provide a noticeable improve-
ment in sound quality and a definite
recduction in listening fatigue. This im-
provement can be attributed to lower
harmonic and intermodulation distor-
tion products, more linear phase char-
acteristics, and improved transient
response.

A “multiple loop™ approach to in-
creasing the degree of usable feedback
is the most logical solution to the prob-
lem of providing lower distortion with-

out sacrificing stability. Multiple loops |

hecome additive if their ratio is ad-
justed to the relative degree of distor-
tion produced. Thus. if one stage has
twice the distortion of another, it
should have twice as much feedback
around it. Lxperiment has shown that
the equivalent of 32 db over-all feed-
back with unconditional stability is
safely achieved with this technique.

Extension of Response

Extensive listening experience has
revealed an interesting fact. As men-
tioned earlier. the behavior of an am-
plifier several octaves above and below
the normal range of hearing affects the
sound quality of the amplifier. Ampli-
fiers which olTer a frequency response
extending at usable power levels to be-
low 5 cveles are found to have a tight
and clearly defined low-frequency re-
sponse. This is particularly noticeable
in the 40-100 ¢ps region. This charac-
teristic improves the amplifier's ability
to damp speakers. even those having
a tendency to sound muddy; and this
improvement of the low frequencies is
distinctly audible.

A similar example is the perform-
ance at the high-frequency end of the
spectrum. Amplifiers which limit their
high-frequeney range to slightly above
the limit of human hearing have a
tendency toward strident reproduction
and poor differentiation of instiruments
in the higher overtones. Conversely,
amplifiers which offer a frequency re-
sponse beyvond 100.000 cps without any
evidence of ringing or instability with
reactive loads will provide clean and
transparent tone qualities in the higher
frequencies with excellent separation
of individual instruments.

To realize this extended frequency
range, pulse amplifier technigues may
be applied to the low-level stages of the
amplifier. 12BY7 video power pentodes
feeding into low-impedance loads pro-
vide a flat frequency and phase re-
sponse bevond the capabilities of the
output transformer. KT88's. in a dis-
tributed-load circuit. were selected for
the output stage because of their abil-
ity to operate into a low-impedance

wwWwW americanradiohistorvy com

[} SPECIAL! ! ! THIS MONTH ONLY!

BC- 348 COMMUNICATIONS RECEIVER
{i] ke, and 1.5-18 Me.
I niter. Thln s lhe lJ
e iUs tops
stages HF. Opurates on 110 V:\C \viH\ ad- SS 95
ditlon of power supplv, Like New. ONLY

APR-4 TUNING UNITS

Make terrlne converters! Use with any 30 afe.
reeaver
HR-85 Me.

THN-16:
TN-17:

¥ n-|uency rxcellent
.519.95

¥ x(‘olle"l
24.95

Lacellent
. 29.95

TN:18:

. conil.
lrwlueucy. 200
nd

1000 Me.

1ne cnenm«l &
cal_have. Kxcellent
TECIS'INICIANS' GENERALS! NOVICE$'

C R - e '
RANSMITIER 2 ere ‘tis! The o
ECEIVER

Lot wier

story, the
wreatest 2- \Iolcr rIL' cver hul]l
~—at the nmost sensatlonal prk-c
on 12 or 24 VviiC or {15 V
Covers 100-156 M
Transimitter hag 2 tubes. ete..

. wWith AlLL TUBES. Easily eunvertis

e to & meters. Pxeetlent candition. .

:§22:C: Name  #x  ibove ut hax glee-

Ieh,  Excellent.

REGULATED AC POWER SUPPLY for above.
Gomt evuelation
¢ DY

A TOR POWER SUPPLY for
. Newe condittan. ... .95
DVNAMOTON POWER SUPPLY rm
above. Gounl condltion .
BC[I:!O‘B LOCAL ADﬂPTOR ‘CONTROL BOX
ar o
(ITHFII

4,95
v\\T]Z\\A&, ACCERSIU LS For~- Ang
CRITE IN FOR DIATA

SEYT OF PLUGS: Fur SCIt

3.95
il I'F-08. .. .$4.95

IMPORTERS & EXPORTERS

{ ] WE HAVE THE FOLLOWING ITEMS, GUARANTEED.

READY FOR IMMEDIATE DELIVERY! CONTACY
[ coLumela TODAY!
RC -34R ART.13
Y onc-:vs sc~312 ARC.27
GRC-27 8c-375 ARN-6
GRC-32 ARC-1 BC-610
SCR-399 ARC.3 2" accessories

CITIZENS' BAND, ETC.
BC-603 RECEIVER

Covers 20-28 Mc. FM. Terrll for ehtizens' baml.
10 push-hutlons. sipueleh
cont. 1: operaled moblle on 12 with

Bulll-m  wpeaker and

sve prices below) or 110 VAC with

([ ]
[ 1| ayniimator
Y power pack. Converts in minute 10 Ss 95
g | AM. INiC mwhlle New l:Dull!l .
. 12 V., DY DTOII. fur abo\ .
o 115 K

2-3 v D\\A\!OI‘OR

25
$4.35
MAYCHING TRANSMITTER FOR ABOVE—BC-604
30

VOORKIT, .
CRVSTAL SET FOR ABOVE- RO Ktals, New .

W. lu-channel.
trolled. 20-27  Me.

push-bmtton FN‘ crystal
New  condition,

complete with tubes. (lLess dvi Ss 95

COMBO DA l H AI-..V(- nC-soi & HC-801. N

cond. noOTI .%13.00

8C- 520 RECEIVER TRANSMITTER
\n-r‘ M 1-willl. Sir ‘.Tr.” 400 814 95
RA-120 AC POWER SUPPLY
HU-820  or BC-GLB. 1L

TELE’”ONE HANOSET, "I"llﬂlllv\v\\
ew

l.r

$19.95
spwlal 3.95

TELESCOPlNG ANTENNA
Thix 18 Tulu 2.95
E-97 Ay mn;\'rnn PACK Foil n( G uhoyve
g-12 V. New 3.50

SCR-625 METAL MINE DETECTDR

that hlden pipe, scarch for treasufe, uf -

ball! With cm) W 322 50

_ocaly
fur parts nr
Excel, .....

3 Rt !

) MA. New . 4
.65: Quiput 430 V. @ 4 MA, New L]
EICOR: Type 100 T Cﬂ l)uu-m. 40(» v.' @ 180
MA. New g 4
2.
!
Neow 4

——_—ﬁ‘i_r' T-74,TRC TRANSWMITTER

JUST REDUCED! For action this month
im-u( power on phone, slnu e

V. 60 cps power BUpply.
meters.

Built-in
Lo size. hl\ll‘
Good eondilim

channel.
Tabie
i nml- e

WANTED| R 540 VRN Idc ll(-:m\er nn]
WANITED: crc or rc Fouip. To :
WRITE FOR FREE BARGAIN BUL T |
All orders FOB Los Angcles, 2505 deposit G
qulr('d All items subject to prior sale. NOT

INIMUM ORDER $3.00. WRITE TO DEPT. R

ELECTRONICS
Columbria

2251 W. WASHINGTON BLVOD.
LOS ANGELES 18, CALIF.

Pe o *‘key’® man Learn how to send and
receive messazes In International Morse
code. Commuricate with onerators Around
the glohe. |.earn at home yuickly through
famougr Candler ’g\ﬁ{lem« ‘t od :":"R:‘[‘t(
ors. Quulify for Amateur
:'I':rrc.lv;d 1leerisp Weile far TRATE AAOK

- CANDLER SYSTEM CO.. Dept. 2-A.
Box 98226. Ocnves 20. Cow.. U.S A

ELECTRONICS WORLD

AR
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load, thus cxtending the usable fre- |

quency range of the output trans-
former.

To maintain the stability of an am-
plifier carrying a low-frequency cut-off
of approximately 2 cycles. the power
supplies must meet very special re-
quirements in terms of regulation and
low source impedance. These require-
ments may be met by using a silicon
rectifier voltage-doubler circuit. This
circuit takes advantage not only of the
low internal impedance of the silicon

rectifiers but also of the very low cop- |

per loss in the power transformer. thus
providing the necessary regulation and
low source impedance.

A special output transformer is re-
quired in order to take advantage of
the broad-band circuitry. By minimiz-
ing the leakage inductance and dis-
tributed capacity of the primary
halves, the resonant frequency of the
transformer used has been raised ¢

the 270,000 cps range. The massive dz-

sign, utilizing the highest grade cov
matcerials, lowers the effect of core
distortion, due to magnetizing current.
to a region well bDelow the limit of
human hearing,

Kit Design

It is far more diflicult to design a kit
than & manufactured product. On a
production line, special facilities and
skilled help arc available to assemble
the amplifiers and subject them to
claborate test procedures. The kit
builder. however, ciannot he expected
to have any but the simplest tools and
most  clementary  test equipment, if
any. The kit, therefore, must be simple
1o assemble and its performance must
be “huilt-in.” This involves careful at-
tention to the mechanical design and
the layout of components.

The problem can thus be stated quite
simply: How can professional results
be achieved by people with consider-
ably less-than-professional assembly
skills 7 One solution to the problem was
found in the use of military-type
terminal bhoards and cable harnesses.
As the development of our kits pro-
gressed, we found this type of con-
struction yiclding additional benelits
to the builder. The kit construction
resolved itself into different phases,
cach requiring a different form of ac-
tivity. The ecomplction of a loaded
terminal board or a laced harness pre-
sents milestones in the construction of
the instrument, providing within them-
sclves a substantial measure of satis-
faction both in terms of technical ac-
complishment and acsthetic  value.
Thus, the pleasure of kit building is
considerably enhanced.

Much time was invested in critical
listening to this amplifier. Program
sources varying from 15 ips tape orig-
inals to 78 rpm records were used. The
sound fully confirmed our concepts and
cxpectations. Poor program material
was considerably enhanced when
played through the new amplifier while
the better program sources exhibited a
surprising improvement in listening

quality. -3
January, 1960

*2475

it’s a powerful booster

PICTURE
POWER

new

BLONDER-TONGUE

B-24

POW-R
BOOSTER

...or an amplified coupler!

a.?:x'""—' / oy -_;
s o : /,f
R

i

P

i";

U

provides sharp, clear TV pictures on

1, 2 or more TV sets with only 1 antenna

any

s
vage

by

—
XX oooo?g]

Cturul Two

‘straight-thru’ circuit provides up to 10 db

gain as a powerful one-set booster

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

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

Employs new frame-grid tube 6DJ8 new circuitry to achieve highest signal
gain and “lower-than-cascode™ noise factor. Provides full broadband ampli-

fication covering low and high VHF channels. May also be used as FM-TV

coupler. Features “NO-STRIP” 300 ohm terminals for positive, electrical
contact in seconds. Has “on/off” switch.
Improve TV reception today on 1, 2 or more TV sets with a single antenna.

Avuilable ut prrts distributors. For details write Dept. FW-]

BLONDER-TONGUE LABORATORIES, INC.

i

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

9 Alling Street » Newark 2, N. J.
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ajayelte Superior Quality Hi-Fl KITS!

The FINEST . . . through research . . . engineered by LAFAYETTE!

50 WATT INTEGRATED STEREO AMPLIFIER

KT-25° ® RESPONSE 17-21,000 CPS 1 DB (ot nermal listening level) ® UNIQUE “BLEND''
s CONTROL © PREMIUM EL36 OUTPUT TUBES @ 50 WATT5 MONAURAL—2S WATTS
IN KIT EACH STEREOQ CHANNEL @ CLUTCH-OPERATED VOLUME CONTROL @ SEPARATE BASS

& TREBLE CONTROLS

A completely new sierea high fidelity omplifier with o high quality of reproduction, remarkabie
64 50 versatility ond naw distinciive styling. Full range of conirols inciude o unique "blend’” control for

continuously voriatle channel separotion-from full monaurai lo full stereo, 4-position Selector,
mode, Loudness and Phosing switches Plus ouiputs for 4, 8 or 16 ohm spea'ers. Hormonic distor
tion les: thon 0.25%., Im distortian less thon 1%. Hum ond Noise 74 db below full output Assembly
is simple—no ssecial shills or tools required. Complete with deluxe cabiner and legs, all ports,

- -
LA 250 89 50 tubes and de:ailed instruction manuval. $hpg. wt., 26 Ibs.
= " | KT-250 WX Stereo Amplifier K! 500 D Net 64.50
COMPLETELY WIRED i P - ©
LA-250 WX Siereo Amplifier, wired & tested 5.00 Down Net 89.50

PROFESSIONAL STEREO CONTROL CENTER

ran 0 D " ® RESPONSE 5.40,000 CPS — 1 DB @ UNIQUE STEREQ & MONAURAL CONTROL FEA-
TURES @ PRECISE "NULL'" BALANCING SYSTEM @ CONCENTRIC INPUT LEVEL CONTROLS

IN KIT A fruly professional sterea preamplifier and master audio control center—solves every stereo
monaural control probiem. Feaiures unique Bridge Conrol far variable ¢ross-channel feed far elimi

FORM nation of exaggero:ed channe! separation effects—plus controlled 3rd chonnel au'put. Ha: ali
concentric con‘rels—including clutch-operated Volume Balance c¢onirol. Prevides complete ond
,50 odvanced focilities bor azcepting, contrelling and providing undistoried gain for any and all program
sources. Sensitivicy 2.2 mv for | velt out fMow level inputs). Dual low impedance “plate follower
suiputs 1500 ohms. Response 5-40,000 cps + | db. Less than 03% IM distortion. Less than 1%

harmoni¢ distaction. Hum and noise 80 db below 2 velts {high level inpuis). Uses 7 new 7025 low
noise duol triodes. Size: 147 x 417" x 10%”. Shpa. wt., 18 Ibs. Complete with all parts, tubes,

lA-GOO l 34'50 deluxe cabinet and de:ailed insiruction menual.

- KT-600 WX Sierea Preamplifier Kit 5.00 Down Net 79.50
COMPLETELY WIRED LA-600 WX Stereo Preamplifier, wired and tested 5.00 Down Net 134.50

STEREO/MONAURAL POWER AMPLIFIER KIT

® 36 WATT STEREQO AMPLIFIER—18 WATTS EACH CHANNEL @ EMPLOYS 4 PREMIUM-
TYPE 7189 TUBES ® 2 PRINTED CIRCUIT POARDS FOR SIMPLIFIED WIRING @ RE-
SPONSE BETTER THAN 35.30,000 CPS = Y, DB AT 18 WATTS @ LESS THAN 1% HAR-
MONIC OR IM DISTORTION

A superb basic stereo omplifier in easy-to-build kit form. Unit may be used with g stereo preampl
fier to provide two 18 watt stereo chonnels or, at the flick of a switch, as @ fine 36 wo't monaurol
amplifier. Conirols include 2 input velume <ontrols, Chonnel Reverse switch and Monavural Stereo
switch. Duai outpuis for 4, 8, 14 or 32 ohm sPeokers. Input sensitivity .45 volis per channel for
full dutbut. Tubes are 2.6ANB, 4.7189, GZ.34 rectifier. Size 10.9/16" d x 51,7 h x 13,7 w.
Complete kit with cage, all paris, tubes and detailed instruction manual. Shpg. wt., 22 lbs
KT-310 WX Sterco Power Amplifier Kit 2.00 Cawn Net 47.50

LA-310 WX Sterco Power Amplifier, wired and tested 5.00 Down Net 72.50

FM-AM STEREO TUNER KIT

KT-SOO ® 11 Tubes {4 duocl.purpesc) + Tuning Eye + Sclenium rectifier provide 17 tube
performonce @ Multiplex Output far ncw Stereo M @ Armstrong Circuit with Duol
Limiters ond Foster-Secley Discriminator ® Extreme Sentitivity and Wide Frequency

Response,
e IN KIT A L o L . ¢ el FM.A
FORM precision enginecred, highly s_nuble tyner --perfect for I._ehkc stereo <AM broodeast reception,
FM reception ond /or AM reception. Features separate tvning and volume conirols for AM and FM
50 Magic eye on AM and FM, plus outomatic frequency <antrol on FM for otcuro e luning—stations are
L “ “locked'' in. Other deluxe features include Cathode follower outpuls and 5-pesition Funclion Se-
\ lectar. Efficient, broadband c¢irtui'ry on AM with buill-in antenna. FM section features include 2

microvolts sensitivity for 3O db quieting, frequency response 20-20,000 ¢ps + V3 db ond tull 200

> KC bandwidih. Two printed Circuit boards make wiring simple—even for such o complex wait, Com-
LT 50 124 50 plete kit includes oll parts, deluxe cabinet and detailed instruction manval. Size is 133" W x
- . 10% " D « 4" H. Shpg. wi., 22 Ibs.
COMPLETELY WIRED KTV-500 WX FM.AM Stereo Tuner Kit 5.00 Down Net  74.50
r LY-50 WX Same as abave, wired & tested 5.00 Down Net 124.50

LAFAYETTE 36-WATT INTEGRATED STEREO
AMPLIFIER KIT

® 346-WATTS MONAURALLY—18 WATTS PER CHANNEL @ FREQUENCY RESPONSE 15-
30,000 CPS + 1 DB ® UNIQUE “BLEND" CONTROL @ CONCENTRIC CLUTCH-OPER-
ATED VOLUME CONTROL ©® DUAL CONCENTRIC BASS AND TREBLE CONTROLS ®43-ELBY
TUBES IN PUSH PULL

This exciting new amplifier kit cambines dual preamplifiers and dual 18 walt power amplifiers on
one campact chass Instant selection from monophenic to stereaphanic is provided by the turn
of o switch., An amazing new ‘"Blend'’ control gives continuausly variable channel separation from
full monophonic to full stereo. The concentric clutch-operated volume control offers independent or
simultoneous level adiustments of both chonnels. Dual concentric bass and teeble conlrols turnish
4 independent tonal odiustments. Harmenic distortion less than 0.15% ot normol listening level.
1.M distortion is less than .3%. Hum and noise 70 db below rated output. Complete with coge,
legs and detailed insiructions. Shpg. Wi, 24 lbs.

KT 236 WX Stereo Amplifier Kit 5.00 Down Net 52,50

LAFAYE TTE RAD I o 165-08 LIBERTY AVE., JAMAICA 33, N.Y.
AXtell 1-7000

NEW YORK, N. Y. BOSTON, MASS. BRONX, N. Y. NEWARK, N. J. PLAINFIELD, N. J.

100 6th Ave. 110 Federal St. 542 E. Fordham Rd. 24 Central Ave. 139 W. 2nd St.

WOrth 6-5300 HUbbard 2-7850 FOrdham 7-8813 MArket 2-1661 PLainfield 6-4718
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NEW! _@éy&ﬁ‘é’ 50 Watt Complete Stereo Phono System

COMPONENTS

GRRRARD
RC121/11

This superb system will add o new dimension
in living to your home with all the excitement
ond realism of a live concert. The new Lafayette
LA-250, 50.watt sterea amplifier (25 watts eoch
channel) forms the heart of this outstanding
stereo hi-fi phanograph music system—the fea-
tures, versatility ond advanced circuitry of this
unit are second to none. Also included is the
famous Garrard RC121/11 intermix 4-speed au-
tomatic record changer with full manuval or
automatic operation supplied with your choice
of stereo <ariridges—the new GE VR.22 (.7 Mil)
diamond stereo coOrtridge, Pickering 371-7D
(.7 Mil) diamond stereo cartridge, Shure M7D
(.7 Mil) diamond stereo cOrtridge or the new

LAFAYETTE Electro-Voice 31 MD7Z (.7 Mil) diamond stereo
ELIPTOFLEX SK-58 cortridge. Supplied with the Llafoyette wood
SERIES base cut for the RCI21 in your choice of fin.
ishes. These outstanding cemponents are coupled

{oPTIONAL)

LAFAYETTE LA-250 S0-WATT STEREO AMPLIFIER . . 89.50
GARRARD RC121/11 STEREO CHANGER . . . . . 41.65
NEW GE VR-22 (.7 MIL) DIAMOND STEREO CARTRIDGE . 24.45
LAFAYETTE PK-111 WOOD CHANGER BASE . . . . 395
2-LAFAYETTE SK-58 FAMOUS FREE EDGE

12 COAXIAL SPEAKERS ot 29.50 . . . . . . _59.00

Regular Catalog Price  -24+8:55

COMPLETE STEREO SYSTEM

= 174.90

YOUR GUARANTEED BEST STEREO SYSTEM BUY!
YOU SAVE 44.05

with the 2 tamaus free edge Lafayette SK-58 127
Coaxial speakers with built-in crossever network
and brilliance level ceonirel. System supplied
with plugs, cables anc simple instructians.
Shpg. wt., &7 |bs.

HF-681WX Hi-Fi STEREO PHONO SYSTEM
with chaice of cartridge and mahogany, walnut
or blond changer base (please specify)

5.00 Dawn Net 174,50

HF-683WX Same as HF.681, but with 2
Lafayerte Eliptaflex Series Baokshelf Enclosures
{please specify finish). Shpg. wt., 143 Ibs.

10.00 Down Net 229,95

HF-682WX Sterec AM-FM-Phono System. Some
as HF.681 but including the Lafayette LT-50
stereo tuner. Shpg. wt., 85 Ibs. 28.75 Down,
10.00 Down Net 287.50

Our
39th

Year

FREE!

1960 CATALOG
- 308 GIANT SIZED PAGES

The Complete Catalog Featuring
“The Best Buys In The Business’’

FOR THE NEWEST AND FINEST IN
STEREOPHONIC HI-FI EQUIPMENT AND SYSTEMS
@ Tart RECORDERS
@ AMATEUR EQUIPMENT @ INDUSTRIAL SUPPLIES
@ MINIATURE COMPONENTS @ RADIO & TV TUBES AND PARTS
@ EXCLUSIVE LAFATETTE TRANSISTOR & WIFI KITS

@ PUBLIC ADDRESS SYSTEMS

Send for Lafayette’s FREE Catalog —the most com-

plete. up to the-mmnute elec tronw supply catalog

. A, . O". crammed full of eversthing in electronics at our
eadPlJ ln J €= J’ customary down-to-carth inoney -saving prices.

The m»st complete selection and largest stocks of hi-fi compunents and A “must” for the vesnomy -minded hi-fi enthu-
systems—available [or immediate delivery al the lowest possible prices. siast. experimenter. hobbyist, engineer, techni-
Sive even more on Lafayette endorsed “hest-buy™ complete systems. cian, student, serviceman and dealer.
oo pa -
~('1"" ~ rempm—————t""1Y ¥ ¢ O K F } % L _J

“Everything in
Electronics”

Jonuory, 1960

wwWw americanradiohistorv com

LAFAYETTE RADIO, Dept. RA-4
P.0. Box 222, Jamaica 31, N. Y,
308 GIANT SIZED PAGES — FREE

Nome . oovvimairaniirioisninnceieiee it

(o1 13 State..... . ... ..
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Choose - .
Hand Tools ... . the Professionals do!
You need the BEST TOOLS to do the BEST JOB . .

-

Your Radio, TV and Electronic

Parts Distributor has them ! c,leck f’le hSEIZER .

Provides the necessary

“third hond"” in s0 many
tricky situations!

® Clamps en as @ Heat Sink,
® Holds wires etc. while soldering.

@ Holds diai cords when stringing them.

@ Retrieves small items from awkward places.
Out.reaches and outholds needle nose pliers.

Select from the Complete Line of Quality Tools and Handy Kits .

XCELITE, mncorroraTen

ORCHARD PARK » HNHEW YORK
Canada: Charles W_Pointon, Ltd., Taronte PREFERRED BY THE EXPERTS
WHO NEEDS
MILESOF WIRE |
GET

HOME ELECTRICITY
ANYWHERE

WITH A

{orado

CONVERTER

Change 6 or 12 volt D.C. to
110 volt, 60 cycle A.C.

RESIST_O_RGUNB No Installation—Just plug info ¢y
cigarette highter of car, truck,

or boat, and it's ready to go!

IT REVOLVES'! Operate lights, elec-
FREE ! with any of 4 Handy-Pz machines. tecord

. players, small electric
Carbon Resistor Assortments |{ols ponable Tv.and

(

20 Values testing equipment.
Models from 15 to 200
51440 to 52830 Dealer Net walts, with prices as
low as $12.95.

Finger-tip ConvenienceeAll-Metal |“Chief": 75-125 watls, $64.95 ust

for 6 or 12 volt batteries ..

Order from f | -
your IRC dee Fowr Elvctranic Farts Dealer ar Aobdier

Distributor m‘ o M PANY

INTERNATIONAL RESISTANCE COMPANY
DISTRIBUTOR SALES DIVISION

JESIGHERS & MFRE. OF ELECTRONIC EQUIPMERT SINCE 197
1058 RAYMOND AVE,, ST. PAUL 14, MINNESOTA

414 N. 13th STREET o PHILADELPHIA 8, PA, K CAHADA: ATLAS

19
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Horizontal Deflection

(Continued from puge 353)
|

condition of the switch S. in Fig. 3D.

The decaying magnetic fields allow
the electron beam to return at normal
scanning speed to center screen {(scan-
ning the left half of the screen) and
allow currents I. and I, to flow. The
damper current (I4) charges the boost
capacitor (C)), and the cycle is com-
plete. The circuit energy is now stored
in the boost capacitor (Cy) to he used
in the next sean cyele, which will start
as soon as the grid saw-tooth voltage
becomes positive.

It would appear from the foregoing
deseription that all the cnergy circu-
lated in the scanning circuit is restored
to the boost eapacitor after cach com-
pleted cycle and is available to power
the circuit again without additional
power being drawn from the receiver
“B+" supply. However, losses due to
circuit resistance, imperfect dielectric,
and the use of boosted “B+" supply by
other parts of the receiver must be re-
placed. Thus a relatively small amount
of power is drawn from the regular
“B-+" supply in the first part of cach
cycle.

A smooth transition from scanning of
the left-hand part of the screen by the
damper to scanning of the right-hand
part by the output tube is essential for
good raster linearity. This is achieved
in two ways. In designing the circuit,
the transformer tap to the damper tube
is positioned to provide correct biasing
for the conduction cycle of that tube,
while control of the output tube's con-
duction period is achieved by grid
sawtooth amplitude, variable in many
receivers by way of the familiar drive
control.

A high-voltage supply for the picture
tube's second anode is provided by the
horizontal-output circuit of all modern
TV receivers. An over-winding on the
transformer giving a high-voltage step-
up ratio makes usc of the strong, rapid-
Iy varying field during retrace time to
produce an a.c. voltage that, after
rectification, is fed to the picture tube.
The high impedance of this supply docs
lead to poor voltage regulation, which
may lead to considerable voltage varia-
tion with changes in picture-tube cur-
rent. However, as the high voltage is
“pulled down” causing an increase in
raster size duce to rcduced scanning
beam velocity, this added drain on the
horizontal-output circuit causes a Cor-
responding reduction in deflection cur-
rent. The latter results in reduced
width, which tends to compensate for
the increased raster size. For the same
reason, it is common practice to take
the vertical scanning supply voltage
from the boost capacitor., again pro-
viding compensation (in the form of
changed vertical size) for high-voltage
supply variations that affect raster
size.

While the winding capacitance of the
output transformer is useful in provid-
ing an LC circuit for high-speed re-

ELECTRONICS WORLD
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tracing. other similar LC circuits in the
deflection coils and high-voltage over-
wind tend to cause oscillations that are
not desirable. These unwanted oscilla-
tions, or ‘“ringing.,” may show on the
screen as vertical bands of varying
brightness and linearity il not damped
out in the circuit design. A resistor-
capacitor network across the deflection
coils and the use of resistance wire in
the high-voltage over-wind provide the
necessary damping for these reso-
nances.

Service Hints

Servicing of the modern horizontal-
output circuit, as with any other, de-
pends on a good understanding of the
circuit, but a brief review of some of
the more common faults will not be
damiss:

Drive line visible on the screen. In
the modern recciver using the type of
circuit described, the position of a drive
line will he in the center of the sereen.
or even a little to the right ot centeor.
rather than towards the left as in
earlier designs. In some receivers, a
slight drive line under no-signal condi-
tions is normal, so the symptom should
he checked on an active channel, An
abnormal line in this position (output
tube taking over the scan at the wrony
time) will likely be due to incorrect op-
eration of the output stage. Specilic
possibilitics include a defoctive tube.
incorrect drive control setting., poul
oscillator output amplitude, and incor-
rect screen voltage. In many receivers.
the drive control and horizontal hold
interact. If so. both should be adjusted
for correct drive and frequency.

Reduced icidth. This again is likely
10 be caused in or around the output
fube, but the possibility of an ab-
normally low “B--" supply should not
be overlooked. If a capacitor is in-
cluded in series with the voke wind-
ings. it should he checked ror a possible
short,

Loss of high roltuge. Perhaps the
quickest procedure in this case is to
remove the lead from the cap of the
high-voltage rectifier rube and to
check herc for high voltare. If a nor-
mal arc can be ohtained at this point,
the output circuit is probably function-
ing correctly and the trouble lies in the
rectifier tube or its associated circuit
It a good arc cannot be drawn. the
fault must lie in or ahead of the hori-
zontal-output circuir, Even the sync
circuits should not be overlooked. as a
defective phase-detector diode is a fre-
quent cause ol trouble that appears to
originate in the output circuit

Keystone shuped raster. This is the
classic example provided in most soiv-
ice texts of a deflection voke suffering
from a shorted coil. The chances of
seeing this condition are diminishing as
deflection power increases shorrs of
this kind become more and more likel:
to blow a fuse or burn out some other
circuit component.

A final word of caution when servie-
ing horizontal-output circuits: unless
you are immune to shock, keep one
hand in vour pocket. -3

January, 1960

RADIO + TV« HI-Fl * HAM +: BROADCASTING - INDUSTRIAL - LAB

RCA Ki

FOR VALUE, QUALITY AND PERFORMANCE!

VOLT-OHM-MILLIAMETER

anly 529'95 fincludes botteries, probe and coble
with slip-on olligotor clip, ground leod ond clip, os-
sembly and aperating instructions) {avoilable foctary-
wired ond colibroted—only $43.95'}

Exclusive features make this RCA VOM kit the buy of a life-
time! Extra 1-volt and 0.25 volt (250 mv) ranges for wider
usage in transistor servicing—new handle clip accommodates
probes and test leads for extra carrying convenience. Assem-
bles in a breeze!

FEATURING: ohms-divider network fuse-protected . easler-to-
read scales - extra-large 5% inch meter - polarity reversal
switch -« excellent frequency response . full-wave bridge
rectifier - low circuit loading - standard dbm ranges.

SPECIFICATIONS: Input Resistance--20,000 ohms per volt on DC; 5,000 ohms per volt on AC -
Accuracy—* 3% DC, = 5% AC (full scale) . Regular Scales—2.5, 10, 50, 250, 1000. 5000 volts, AC
and DC; S0 pia 1, 10, 100, 500 ma, 10 amps (DC) - Extra Scales—250 mv. and 1 volt (dc) ~ Frequency
Response—AC-flat from 10 cycles to 50 Kc (usable response at 500 Kc) - Ohms—3 ranges: Rxl
(0-2,000 c‘:)hms); Rx100 (0-200,000 ohms); Rx10,000 (0-20,000,000 ohms) . Dimensions—W. Si4",
H. 6%", D. 314"

3-INCH 0SCILLOSCOPE

.95’

only $79 {complete with low-Cap, Direct Input
Probe and Cable) (also available foctory-wired and cali-
brated—anly $129.95°)

The first 'scope kit with “‘get-up-and-go!"" Use it for practically
everything—video servicing, audio and ultrasonic equipment, low
level audio servicing of pickups, mikes, pre-amps, radios and
amplifiers, troubleshooting ham radio, hi-fi equlpment, etc.—and
you €an take it with you, on the job, anywhere!

FEATURING: voltage-calibrated frequency-compensated, 3 to 1
step attenualor . scaled graph screen and calibrating valtage
source for direct reading of peak-to-peak voltages . ‘'plus.
minus™ internal sync... holds sync up 16 4.5 Mc -« shielded in.
put cable with fow capacitance probe included - weighs only 14
pounds - includes built in bracket to held power cord and cables.

SPECIFICATIONS: Vertical Amplifier (Narrow Band Position)—Sensitivity, 3 rms mv/inch; Bandwidth,
within —3 db, 20 cps to 150 Kc - Vertical Amplifier (Wide Band Position)—Sensitivity, 100 rms mv/
inch; Bandwidth, within —3db, 5.5 cps to 5.5 Mc .« Vertical Input Impedance—At Low-Cap cable
input...10 megohms, 10 uyuf (approx.); At Direct-cable input...1 megohm, 90 wuf (approx.) - Sweep
Cri‘rcuit.-Sawlooth Range, 15 cps to 75 Kc; Sync, external, = internal; Line Sweep, 160° adjustable
phase.

RCA WV-77E (K)

VOLTOHMYST®

.95°
only $29 folso ovoiloble factory-wired and calibrated
only $49.95°)

Think of it—an RCA VoltOhmyst Kit at this low, low price! You get
famous RCA accuracy and dependability, plus the easiest to assem-
ble kit you've ever seen!?

FEATURING: ohms-divider network protected by fuse « wultra-slim
probes and flexible leads -+ sleeve attachment on handle stores
probes, leads, power cord - separate 132 volts rms and 4 volts peak-
to-peak scales for accuracy on-low ac measurements . front-pane|
lettering acid-etched.

SPECIFICATIONS: Measures: DC Volts—-0.02 volt to 1500 volts in 7

. overlapping ranges; AC Volts (RMS)—0.1 volt to 1500 volts in 7 over-
lapping ranges; AC Volts {peak-to-peak}—0.2 volt to 4000 volts in 7 overlapping ranges; Resistance—
from 0.2 ohm to 1000 megohms in 7 overlapping ranges. Zero-center indication for discriminator
alignment . Accuracy—= 3% of full scale on dc ranges; = 5% of full scale on ac ranges - Fre-
quency Response—flal within = 5%, from 40 cycles to 5 Mc on the 1.5, 5, and 15-volt rms ranges and
the 4, 14, and 40-voll peak-to-peak ranges . DC Input Resistance—standard 11 megohms (1 megehm

resistor in probe). *User Price (Optional)

See them all at your local RCA Test Equipment Distributor!

RADIO CORPORATION OF AMERICA

ELECTRON TUBE DIVISION HARRISON, N. J.
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COYNE'S New Complete

Zsiet’ ounTING

s Seraze

Tokes Headoches Out Of
All Servicing Problems!

TRANSISTOR TROUBLES
IN 12 MINUTES!

Trouble-gshoot every type
i of circuit in ALL transis-
! torized equipment! [H2H
©| pages: hundreds of illus-
®trations: 120 check

| P
RECORD CHANGER

" Locate mechanical and
lelectronics troubles fast.
;Covers all makes. 320
pages: 450 photos: 58
check charts! $3.95

BB

TV TROUBLES
IN 10 MINUTES!

Find the exact sound or
picture trouble in any
TV set from 7TN0 possi-
i bilities! 300 pages: 300
| diagrams. check charts!

COLOR TV TROUBLES
IN 15 MINUTES!

Covers every type of color
TV and picture tube! 750
pages; 362 check charts.
diagrams. picture pat-
terns! $5.95

Simple Check Chart System Saves Time

These amazing practical handbooks with an
ENTIRELY NEW METHOD. show vou
how to find the trouble in ANY tv, record
changer or transistor circuit FAST! Index
tells vou where to look; famous Check-
Charts help vou pin-point the exact trouble
in minutes! These on-the-job books quickly
pay for themselves in profitable new busi-
ness and valuable time saved!

SEND NO MONEY!

Just mail coupon for free
trial. After 7 days. send anly
low price or return hunks
and pay nothing! If you keep
all 4 books, send only $3.00
after 7 days, and $3.00 a
month until $19.80 plus
postage is paid.

€d | Book P Div.
COYNE ELECTRICAL SCHOOL, Dept. 10-RT

1501 W. Congress Pkwy.. Chlcago 7, I,

@]

Ruzh 4.hook PIN-POINT Serres for

O Check here if enclosing full price; we pay
postage. T-day money-back guaruntee.

) i
{ i
| |
I 3 T-day l
l FREE TRIAL per ofter. For individnad hooks, I
I check below. I
I O RECORD CHANGER (8k.95 nlus postage) l
3 TRANSISTORS (£53.95 peus postpge) |
I O TV (53.95 plus postage)
' O COLOIt TV ($5.95 piux postage) }
|
| Name..».. OD000900d0a00 00 a0 Age. ., ... I|
|
{ Address ........iiieeol. P |
: CitY. .o iien e Zone. .. State. .... o0 :
|
! ;

Control unit [above) of the
Tenn-A-Liner and motor housing {right).

Fig. .

By HARRY GREENBERG
Chief Electronics Engr., Channel Master Corp.

Better
and reliability

accuracy

are objects of
this automatic
design approach.

OR THOSE many TV installations in

which the rotator has become a nec-
essary component. the most popular
has heen the automatic type since its
introduction several vears ago. The
user simply sets the control dial to the
best position for the particular chan-
nel he wishes to receive and then sits
back as the rotator is moved to that
position. However, dealers and con-
sumers soon discovered that these
automatic units had shortcomings.

Because they used solenoids, such ro-
tators produced a noisy ‘“‘clack-clack™
during operation. They got out of step.
requiring frequent service. They also
produced clectrical interference visible
on the TV screen. Also. because they
moved in step-by-step mechanical stops
instead of continuous rotation, they
coutd he set in position only in incre-
ments of, sav, six or ten degrees. The
latter limitation can be important in
installations with reception problems
using highly directional antennas to
obtain maximum picture clarity, and
more especially important with color
TV. To meet the problems noted.
Chuannel Muster has introduced the
Automatic Tenn-A-Liner (Fig. 1,
using a dual-synchronous motor de-

A New
Antenna
Rotator

sign without solenoids. It works with-
out producing noise or interference.
relieves the service problem, and per-
mits orientation of antennas within one
degree of desired direction.

In conventional automatic rotator
systems. operation of the roof-top an-
tenna depends on whether two inde-
pendently rotating dises in the control
hox are lined up (“off” position) or not
lined up (“running” position). When
the discs are lined up (Fig. 2A) a
switch is held in an open position. pre-
venting operation of the motors (M
and M.,

When the user moves his control dial.
one of two discs (the manual disc)
moves with the dial. This disturbs the
alignment between the manual disc and
the rotator-controlied disc (Fig. 213)
and applies power through the switch
so that motion of the rotator begins in
the desired direction. Just as the
manual disc moves with the control
knob, the rotator-controlled disc must
move in unison with the rotor. until
they reach the position set by the view-
er. When this position is reached (Fig.
2C). the two discs are once more in
alignment and the switch again opens,
stopping all motion. The antenna,

Fig. 2. How an automatic rotator control moves an antenna into position.
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PIN

GEAR TRAIN

MANUAL CONTROL DIAL

Fig. 3. This synchronizing system per-
mits continuous movement rather than the
stepped motion provided by an escapement.

fixed to the rotor,
oriented.

During this operation, the normally
open switch in the rotator housing
keeps closing momentarily, sending
pulses of current to a solenoid in the
control box. Through a mechanical
linkage, the rotor-controlled disc slips
through an escapement movement, like
one used in a clock, permitting motion
one step at a time. Thus each pulse
permits motion of the rotor-controlled
disc through a step of six or ten de-
grees at a time. Sometimes the linkage
may jam, or a pulse may fail to move
the disc, upsetting synchronism.

is now properly

WESTON

SheitbneeidiT

WORLD LEADER IN MEASUREMENT AND CONTROL

January, 19460

The system used for maintaining
synchronization between the rotor and
the rotor-controlled disc in the Tenn-
A-Liner eliminates the need for the
step-by-step intervals of movement,
provided by the action of a solenoid
and an escapement. Instead, the rotor-
controlled disc is moved by the continu-
ous action of a motor.

When the viewer sets his control
dial. a pin (Fig. 3} is moved from its
neutral position into a groove that ro-
tates with the control dial. The move-
ment of this pin closes a normally
open circuit and simultaneously starts
the rotation of two identical motors,
one in the rotor and one in the control
box. These two move the rotator and
rotor-controlled disc in synchronism.
The control-box motor moves the latter
disc through a fine-meshed gear train.
The pin moves in the groove of this
disc until it can fall back into its neu-
tral position, stopping the action. After
the rotator and antenna have reached
their pre-set position. more precise
fone degree) adjustments may be
made, if necessary.

Rotators are conventionally powered
through a 29-volt stepdown transform-
cr rather than directly from the a.c.
line. However, before this voltage
reaches the motor, it must generally
pass through a potentiometer in the
indicating device, through which about
6 volts is lost. Since there is no poten-
tiometer in the new system, the full 29
volts is used to produce higher torque

.

i
|

FIX OLD
RADIOS
IN A
JIFFY!

Fix 'em
good as new , . .
without lost
time or
needless testing

Oftten it takes more thine than it*s worth to tix old radios
. . « but NOT when you own this 3% pound. Tdd.page
Ghirardi RADIO TROUBLESHUOOTER'S 1TANDLROOKI
Tha only service gulde of its kind still in print! Glves
commmon trouble symptomns and remedies for vver 4.800 old-
time recelver models made by 202 manufactuters prior to

1942—ulsu auto radlos. Even heginners can use it to retair
old sets that might otherwise be thrown away becanse seryv-
ice data is tacking or because testing takes too lune.

CUTS SERVICE TIME IN HALF

This famous Handbook more than pays ror itself the first
time you use It. Covers 35% of the talmgs that are apt to
go wrong. Shows cxactly where the trauble Is likely to be,
Explains step by step how to fix It without lyst time or
useless lesting.

Glves full service details on old scts made by Airline,
Apex, Andn, Atwater IKent, Belmont, Bosch, Brunswick,
Clurion, Crualey. kmerson, Fada, G-15. Kolster, Mujestie,

Motorela, Vhilea, tlot, RCA, Silvertone, Sparton, Strom-
berg and dozens more. !neludes hundreds of pages of old
tube. transforiier and other components data.

10 DAY FREE EXAMINATION

Dept. RN-10, RINEHART & CO., Ine.
232 Madison Avenue, New York 156, N. Y.

Send RADIO TROURLESIHOOTERS' IANDBOOK for
| 1o.day examination, If 1 decide 10 keep book, | will
then =end S6.95 plus postage. (Mherwise, 1 will re-
| turn ook promptly and owe vou nothing.

SAVE! Send 26,05 with onler and we pay postape.
I Sume 1U-day rewurn privilegke with money refunded.)

—— — — —

City. Zone, State,
OUTSIDE U.5.A.—Price $7.45 cash with order only.
Money back if you return book in 30 days. |

| | BRI R T _

an advanced new design for the

WORLD'S FINEST PORTABLE ANALYZER

Here’s an all-new version of the famous WESTON MODEL
980 Volt-Ohm-Milliammeter . .

® INCREASED RANGE. High-voltage range has been ex-
tended to 4000 volts.

® INCREASED SENSITIVITY. D-C sensitivity of 20,000
ohms/volt; accuracy within 2% of full scale.

. engineered to offer you

@ IMPROVED SHIELDING. Cormag® mechanism assures
positive magnetic shielding; housing shields against elec-
trostatic interference.

® GREATER RUGGEDNESS. Spring-backed jewel move-
ment resists shock, vibration; case is impact-resistant.
Ohme-ranges are fuse-protected.

® SIMPLIFIED CONTROL. Single dial control for range
and function switching.

® NEW COMPACTNESS. Size and weight are reduced for
maximum convenience and portability.

Order from your local Weston distributor. For information, write to
Daystrom-Weston, Sales Division, Newark 12, N. J. In Canada:
Daystrom, Ltd., 840 Caledonia Rd., Toronto 19, Ont. Export:
Daystrom Inr'l., 100 Empire St., Newark 12, N. J.
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Gaodbye to trial-and-error
methods. Every circuit cal-
culation you need can naw

be done accurately with

THE ALGEBRA
OF ELECTRONICS

OU'LL. BE AMAZED

at how easy it is to
figure resistances, load
inductances. impedances.
ete. for ANY part of ANY
electronie cireuit. With
this new book. THE AL-
GEBRRA OF ELECTRON-
ICS, you will quiekly gain a knowledge of
the tools. technigues and shortcuts needed.

Three Great Books in One!

First, it's a textbook. All practical mathe-
matical techniques explained clearly step-hy-
step; easy to follow by those with no more
math training than high-scheol algebra and
simple differential calculus.

Second. it's a hand-
book. Graphs and tables
answer common electron-
ic problems for those not
wishing to work out com-

127

plex derivations them- TOPICS
selves. U0 Pages
Third. it's a review. 152 1llusirations
Every equation is dis- Noniinear
cussed, along with its Reaistance

practical on-the-job ap-
plications. 100 problems
are shown with methods
and answers provided.
THE ALGEBRA OF
ELECTRONICS was writ-
ten by Chester H. Page,
Consultant to the Direc-

Network Topology
Mesh Currents
Kirchofl's Law
Voltage Variables
Triangularization

Simultaneous
Equatlons

Kramer’s Rule
Thevenin’s

tor of the National Bureau Dl
of Standards. Dr, Page AL
discusses hasie laws and Conjuracy
fundamental principles, Black Fox
practical methods of Varinhles
solving simultaneous Image Impedances
equations. He develops Attenuators
elementary Fourier wave. Capacitanes

form analysis, shows efl-
fc_e("ls of frequency selec-
tivity, modulation, and

Dielcctries

Sinusnidal
Voltage
Ener:ry Storae

analyzes tubes, transis- e
tors and power supplies. Cireult
Series Resonance
Try |' FREE Cnml-lex Phanars
for 10 Days S
Whether You're a re- lnductnnce
Transformers

pairman, technician, or
engineer, you'll find THE
ALGERRA OF ELEC-

Critical Coupling
F-M Discriminator

TRONICS hoth profitable o nine
and interesting. Send Hyperbolic
coupon for a FREE 10- unctions
DAY IXAMINATION. No Dindes

obligation — unless you

want to keep the hook.

Mail coupon today to

D. Van Nostrand Co., Inc.

Dept. 371, Princeton, N. J.
Established 1848

Amnlifiers
Transistors
Thermal Noise
Demodulation
—many mare

[ S S e e C e C e e G|

Nend for
ELECTRONICS el

wil pay $2.75 down,
and % ner manth for 2 months

Name

Address

D. VAN NOSTRAND COMPANY, INC,,
Dept. 371, PRINCETON, N. J.

(in Canada.’ 25 Holtinger Rd., Toronfo 16)
free rx.\l'v;mauon ~-THE

ALGEBRA OF'

‘t feel it can make elec-

tranmic caleutations clearer. easier, and faster. 1 may
return t within_ 10 davs: owe nothing,
nlun nmall delivery cost,

Otherwise,

City . Zone.
SAVE! l—ncln-so $8.75 WITH coupon and we
| will pay ALL shippine costs
Same ten day mones-back privilege.

L e e e e e e e e ==
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Part of automatic message handling equipment employed in the meteor burst system.

Meteor Burst Communication System

Two-way system using intermittent communication
transmits messages at speeds up to 4800 wpm.

N EXPERIMENTAL radio communi-

cation system that uses meteor trails
for two-way message transmission has
becn developed by the National Bureau
of Standards Boulder (Colo.) Labor-
atories under the sponsorship of the
Air Force Cambridge Research Center.
With this system. messages have heen
sent at speeds up to 4800 wpm—80
times the present speed of transmission
by teletypewriter. The system resulted
from a 3-year investigation to deter-
mine the feasibility of a long-distance
v.h.f. communication system based on

reflections from ionized meteor trails.
Results of the study indicate that inter-
mittent metecor burst communication
can compete effectively with other
long-distance systems, and that it is
relatively free from ionospheric dis-
turbances which affect long-distance
communication in the h.f. range.

An 800-mile path from Kilbourne,
111., to Erie. Colo. was used for most of
the tests. Transmitters used are com-
mercial units operating at a frequency
of 49 me. with a power output of 2
kilowatts. —30—

Block diagram of system developed by Nuuonul Bureau of Standards Boulder Labs.

-

|

/ /
IONIIOR!NG
RECEIVER — TRANSNITTER EOUIPIENT
1
| o
CONNECTS
ToAL
SELECTOR|— ———ig:z:;t | ExciTer e
\ SECTIONS
TELETIPE TRANGNITTER]  [TRANSMITTING|  [RECEWING camren ] Frecervee
TRANSHITTER DISTRIBUTOR STORAGE STORAGE iy e
DISTRIBUTOR CONTROL TAPE TAPE
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DEALERS SERVICEMEN
ROUTE OPERATORS

TUBE TESTER

EXPERIMENTERS

HAMS
vith Z7AIYTRON quaLiTy BRAND

RADIO & TELEVISION RECEIVING TUBES

You "play ball" with ""MAJOR LEAGUERS'' when you buy ZALYTRON Tubes! **Tubes'
are OUR MIDDLE NAME! We have been supplying tubes for many years to service
dealers and Tube Tester Route Operators . . . and the ZALYTRON Brand name has
achieved a reputation for quality and performance, second to none!

Yes, you “play it SAFE" with Zalytron because you get BRAND NEW Tubes:

e NOT USED - NOT PULLED +from equipment * NOT REJECTS

but Zalytron's First Quality! And, important too: by selling DIRECT to the electronics

bl

BRAND NEW

INDIVIDUAL].Y BOXED
In Famous Green & Black Carton

GUARANTEED
FOR ONE YEAR

We will replace all defective
tubes within 12 months from
date of purchase, excepting
only burned out or broken

tubes. Standard Customer trade, we pass the middleman’s profit on to our customers . . . helping them to meet
Warranty 90 Days. and beat competition in their areas. :
SEND IN A TRIAL ORDER TODAY! You'll be delighted with our speedy service — and | [Nl IR L 1® 1 N E BT a 3T 10
in due time you will join our host of customer friends who ronk ZALYTRON as a First E—
Closs Source of Supply for Tubes. Your Trial Order will be shipped on our FULL MONEY GET THIS DELUXE SHELL 102 '“i?";i-
BACK GUARANTEE! Try ZALYTRON Tubes ot OUR Risk, and JUDGE FOR YOURSELF! TEST-O-MATIC
TYPE EaCH TYPE EACH TYPE EACH TYPE EaCH TYPE EACH s EL F-S ERVIC E
0zZ4 § .85 5CO8  1.30 6BFS  1.35 6DQ6 1.10 12AV6 .60
1AX2 .70 546 75 6BF6 .55 6DT6 .60 12AV? .85
183 .95 sT8 .86 6BG6  2.25 6J5 .70 12AX4 .95 . :
155 60 | 5U4G GB .75 6BH6 70 6J6 60 12ax7 65 | (Nationally Advertised by the
114 .55 5U8 75 6BHB .90 6K .80 1284 .70 Factory at a Net Cost of $199.95)
U4 .45 5Vé 55 €BJ6 65 &6 1.15 12BA6 .60 i
1Us 55 SYIGT .55 &BKS  1.40 654 60 12BD6 .60 PLUS ZALYTRON “PACKAGE DEAL" OF | |
1X2A/8 95 6AB4 55 6BK7A B .90 &5A7 .80 12BE6 .60 DIO & TV
2AF4 1,00 6AC7TM .90 6BL7  1.55 &5C7 .80 128H7 .80 150 ::cnvme TUBES /!
3AF4__ 1.05 6AF4  1.05 6BNG .75 6SK? .75 128Q6  1.10 |
3ALS .46 6AGS 65 68Q5 .70 6sL7 90 128Y7 .80 E E ]
3AU6 .55 |  6AG7M 125 ¢BQ6 1110 6sN7  8s 1265 60 COMPLETS $24500 " ?
3AV6 45 6AH4 1.30 6BQ7A 1.10 65Q7 .85 12CUs .60 !
IBNG6 .75 8AH6  1.35 6BR8 .95 6T4 1.00 12CU6 1.10 When you buy our “Package Deal” you
3BU8 7S | 6AKS .85 6BUS .70 618 95 12006 1.10 are, in GHect, getting With it . Stack sool2 s
3BY6 .60 12F8 -65 of Tubes, worth $450 retail, FOR ONLY
ggg: -:g WE PAY All SHIPPING BHARGES :;r: -zg $45.00 — which is actwally 90% discount!
gg:: :g on all orders accompanied by remittance in full. :;::7 1_:(5) ﬂuar]l. orzy:e Uua;. t',:y(p)es uua; étcy:; Quir; 'T;:;7
. 7 d
3pT6 55 6ALS .55 6BX7  1.65 6us 85 125N7 90 3 183 1 6ASS : 6CD6 5 12AU7A
3Q4 65 6AMS 85 4BY6 .60 6Vé 89 125Q7 .90 ) IRS N -
354 65 6ANS 95 6BZ6 65 6W4a 80 12vé .55 11ss Leate T 12ax7
3va 70 6AQ5 .55 68Z7 1.10 W6 95 12W6 .75 174 3 oeabe 8 °° ) 1284
4BCB 1,00 6AS5 90 6C4 .50 64 45 12X4 45 10U SO LGt LD
4BN6 75 6AT6 .55 6CB6 70 6X5 65 19AU4 85 1 1us 1‘6”6 5 A 1 128E6
4BQ7A 1.10 6AT8 85 6CD6  1.70 6X8 .85 19T8  1.00 3 1X2A°8 2 g*;“ 0 oo f 1';:37
4858 1.00 6AU4 100 6CF6 .70 6Y6 95 25AX4 115 ) 3cee 3 ebas 1 6SA7 | 1ok
4827 110 6AUS 175 6CG7 65 BAUE .90 258Q6 1.10 1 e 16805 167 1 1acue
4CB6 60 6AUS 65 6CGB .80 BAWS 95 25CD6  1.50 S EAY ) 5 6SNT 1 fFere
4DT6  1.00 6AUS .90 6Clé 135 8CG7 65 25CU6  1.10 0 o 2 68E6 ) 65Q7 | 125K7
SAME .80 6AVS  1.60 6cm7 .70 10DE7 1.5 25006 1.10 3 SR ) eBGe 1 618 1 125N7
SANS .85 6AV6 55 6CN7 .70 neyr 75 2516 .85 1 sus 1 8BH6 5 6us 112507
5AQS .55 6AWSE .90 6CQ8  1.35 12AD6 .55 25W4 1.0 2 573 1 686 2 6Vé i 25806
SAT8 .85 6AX4 95 6C56 .70 12AF6 .60 35C5 .65 1 6AC7TM | 6BK7A 2 6W4 1 25€CU6
SAU4 .95 6BA& 65 6CS7 115 12AQ5 56 3516 1,00 o FAE N AT 1 6Wo 1 2518
58K7 .90 6BCS .60 6CUS  1.00 12AT6 60 35W4 50 ] 2 68Q6 1 6x4 2 35W4
5807 .98 s
. 6BCS 1.10 6CU6 1.10 12AT7 76 3525 .70 1 6AKS 2 6BQ7A 1 6x5 1 3525
5CG8 .85 6806 .65 6CY7 .75 12AU6 60 socs .70 3 610G 1 6826 2 6x8 2 50CS
s5qLs .80 6BES .55 6DES .70 12AU7A 70 50L6 75 1 6AME 2 6817 1 7au7 2 5CL6
. 1 6ANE 1 6C4 1 12ATS
Above is anly o portial listing of our huge tube stocks. Send today for FREE
Complete up-to-date Tube Price List and Catalog. We Ship all Orders COMPLETE '-T—Z-l?r;;);-_——______—__--
Same Day Receivedl C.O.D. ORDERS: 25% Deposit with order, balance C.O.D. :2‘;0 ?Nest ‘2":“5!":’5:’"':; York 36, N. Y otrr. Ewl i
plus ail shipping cherges. MINIMUM ORDER (Special for This Ad) $5.00. r ew e e T
ping charg (Spec I;’;‘é) ’éoc" I DO Send FREE 1960 Catalog. I
ZAIYIRON Tuse corroration |hilkinialall Co !
ian ew holesale
220 West 42Ind Street New York 35, N. Y. REUITRANN S ADDRESS 1
Receiving Tubes, Elec- T
Telephone: BRyant 9-2542 DEPT. EW-1 tranic Components, Free (e ZONE___STATE 1
on Request. ln-——---'——-————-————
January, 1940 115
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dapper!

Down to a point, though hardly well
suited for public appearance or public
address. If you want real top-to-
bottom coverage, we suggest a selec-
tion from University’s complete line
of well-groomed speakers and acces-
sories. They’re all stylishly described
in our new product catalog. It’s FREE.
Also, invest $1 in the all-new 64-page
University Technilog, the authorita-
tive reference book for planning P.A.
speaker installations. See your local
distributor, or write Desk S-8,
University Loudspeakers, Inc., 80 So.
Kensico Ave., White Plains, N. Y.

Uiversily,
®
THE WORLD'S MOST COMPLETE LINE

RADIAL + HIGH FIDELITY WEATHERPROOF - PAGING
WIDE-ANGLE + SUPER-POWER - SUBMERGENCE-PROOF
DIRECTIONAL » EXPLOSION.PROOF . TALK-BACK
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SOUND
ON TAPE

By BERT WHYTE

I 1939 High Fidelity Show is his-

tory now and, as far as the tape
people are concerned, they fared quite
well and the tape renaissance continues
apace. Four-channel tape seems to
have gotten over its carlier hurdles
and now scems to be fairly well ac-
cepted. althongh it must be admitted
there is quite a considerable corps of
two-channel die-hards who stick by
their cuns that their baby is best.

I still feel that it is too early to give
any hard and fast cvaluation on this
medium and that we must wait for the
bugs to be ironed out. Because helieve
me, friends, there are bugs! Necdless to
say there was a plenitude of 4-chan-
nel tape playback equipment displayed.
from very modest units to the maost
elaborate and cxpensive. 1t is obvious
that any cxcuse that d4-channcl tape
cquipment is hard to obtain at all price
levels no longer has any validity.

And for thosc many thousands who
own two-channel equipment. a large
variety of 4-channel conversion Kkits
now exists, many of them at extremely
modest prices.

The cartridge machines were very
much in evidence and many \werc
operating with scemingly no difficul-
ties. And it appears that several fairly
prominent recording companies  will
soon issue cartridge productions. The
big drawback at present with the car-
tridge concept is that the cartridges
scem to he fairly expensive in the raw
state—and that with all other cost fac-
tors added in, there seems to be some
doubt as to whether cartridge music
can he sold as cheaply as its advocates
insist.

The other thing. of course. is the
old chicken and egg story . . . in other
words, recording companies might be
cncouraged to go into cartridges if a
sizable proportion cxisted and. con-
versely, many pcople who would like
the cartridge music won't buy ma-
chines because there isn't enough mu-
sic in the new medium on the market.
Ho hum, it scems to me I've gone
through this dcal before . sterco
tape . . . stereo disc . . . I'm afraid it
is always the same story and it is never
resolved until somcone comes along
who has the courage to huck this ob-
stacle and to go it alone for a while.

Now, getting back to the 4-channel
bugs. You will probably have noticed
that therc has been a dearth of clas-
sical tapes reviewed here lately ... and
your old reporter pleads innocent. At
the moment there are not too many
companies producing four-channel clas-
sical tapes and, unfortunately, whether
it is in the duplication equipment or

www americanradiohistorv com
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SURPLUS

SILICON RECTIFIERS

INL454 25 amp. 100 voits  $3.00
LN1455 25 amp. 200 volts  $3.50
LN1456 25 amp. 300 volts  $4.00
IN1457 25 amp. 400 volts $4.50
1N1450 S amp. 100 volts  $1.00
1N1451 9 amp. 200 volts 3125
1N1452 5 amp. 300 voits  31.50
1N1453 5 amp. 400 volts $1.75
IN1446 750 amp. 100 volts 3 65
IN1447 .750 amp. 200 volts  § .79
IN1448 750 amp. 300 volls 85
IN1449 750 amp. 400 volts $1.00

Price

Crystals (set of 80) for BC&04 transmitter, 20 10 27.9 mc

Schematic for BC403 'BCS04.
.............................. $1.00 each

BC6O3 FM RECEIVER
20.-27.9 me. Equipped with 10 push
butions for selecting channels. Cont.
variable funing over the entire range.
Unit complete with tubes, built-in loud
speaker, squelth circuit, head phone
iocks, schematic diogrom on bottom of
case. Approx. weight 34 Ibs.

Used Good...

$5.00 per set

DM35 DYNAMOTOR: 12 Volt input, output 625V, . 225A
Used with BC-604 $9.98
12V Eicor Dynamotor: Output 440V, 200A. NEW §7.98

PE120 POWER SUPPLY

6, 12 or 24-volt [specify voltage).

Used with BC&59 and 620...........s $6.93 each

NO C.0.D.s. REMIT FULL AMOUNT WITH ORDER. ALL
PRICES F.O.B, PASADENA.

C & H SALES CO.

2176 E. Coloradn 51 -

Pazadesa K, Caldl

PURCHASING

A HI-Fl
SYSTEM?

Send Us
Your
List Of

Components

For A
Package
Quotation

WE WON'T BE
UNDERSOLD!

All merchandise
ia brand new. fac-

tory freah & guar-
anteed.

FREE Hi-F{ Catalog
Available wn Request.

AIREX
RADIO

CORPORATICN

PARTIAL LIST
OF BRANDS
IN STOCK

Altec Lansing
Electrovoice
Jensen

Hartley ® Stephens
University
Acoustic Research
Janszen
Wharfedale
Karlson Cabinets
Viking
Concertone

Bell ® GE.
Waathers
Harman—Karden
Eico ¢ Pilot
Sherwood
Acrosound

Fisher

Dual Changer
Bogen ® Leak
Dynakit

H. K. Scott
Ferrograph
Tanberg

Pentron

Ampex ¢ DeWald

nger
Wollensak
Garrard
Miracord
Glaser-Staers
Rek-O-Kut
Components
Norelco
Foirchild
Pickering ® Gray
Audio Tape
Conrac TV

Full Line of
Wellcar Cabinets

64-R Cortlandt St., N. Y. 7, CO 7-2137

ELECTRONICS WORLD
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whatever, many of the tapes already
announced have not appeared.

There are troubles . . . the nature
of which cannot he pinpointed. bhut I
have bheen waiting for some months
now for certain classical 4-channel
items and they have not reached me
yet. There are some on the market
which, unfortunately, I cannot review
because of my affiliation with the com-
pany which produced them.

I hope somie new material will be
forthcoming or next month's column
will return to that sad. bare look it had
during the darkest days of the tape
recession. \Well, here goes the last of
the 4-channel supply!

THE MILLION SELLERS
Billy Vaughn and hi~ orchestra, Bel
Canto ST58. Price $9.93.

As the name implies, this is a col-
lection of songs which at one time were
million-selling hits . . . such items as
“In the Mood,” “High Noon.” “Tonight
We Love,” “Holiday for Strings.”
“Moonglow,” ete. This reeord is liber-
ally sprinkled with these and quite a
few others of the same genre.

Billy Vaughn plays these hits well
enough, in more or less stock arrange-
ments. They are all very pleasant and
innocuous and certainly will satisfy the
needs of most people interested in
background music.

The recording is very well done of its
tvpe, with excellent directivity, not
overdone as is the case with so many
pop stereo recordings. and a good
acoustic perspective which is some-
thing still more rare in pops. The
brasses and reeds are clean and well
projected and there is good instru-
mental separation. In other words, a
4-channel stereo tape that meets all
of the requirements of this medium
but on a minimal plane. As in two-
channel stereo, the real acid test of the
capabilities of the 4-channel sterco can
only be assessed with some really good
classical material.

GEORGE WRIGHT’S GENIUS
HiFi Tape R713. Price $7.93.

George Wright aided by some top en-
gineering from this small West Coast
company, has probably sold more pop
organ records than all the rest of the
field combined. He is, as the title in-
sists. a genius in his chosen work and
bas an easy, ingratiating style and a
sure, deft capacity for using just the
right registration and arrangements,

Here he works his magic with such
evergreens as “If I Had You,” “Song
of The Islands,” “Tea For Two,"
“Strike Up the Band,” and others of
similar ilk. Through intelligent engi-
ncering HiFi obtains a sterco organ
sound that deserves to he called stereo
. . . far too often most stereo organ
recordings degenerate into a big blur
in which the attributes of directionality
and depth are washed out. Here there
is plenty of power and big pedal, but
nonetheless all the various stops are
clearly articulate and the melodic line
is never lost. For pop organ aficianados,
this is a winner. -B50—

January, 1960

from England ...

where the finest is a tradition

. Rﬁh-
wdd

Model SL 71
Stereo Two
Speaker
System
40-20 cps
complete,
$89.95
Audia Net

Stereophonic
High-Fidelity
T by Beam-Ecko

Mode! SPA 21-50.watt Stereo High fi- Model BM611-Deluxe Autematic
Tty g h FM-AM Tunes, 8 tubes plus rectifier;
geeltlty 307" Ampiitier. '$229.95 Audio magic eye: neon batancing; illuminated

panei. $149.95 Audio Net

traditionally the finest'=and very likelv the
only sound reproducing equipment 1a represent
Mode! SPA 11-30-watt Stereo & lifetime investment in timeless listening
g{gg 9F5idAeuIJi‘g r'"gl'o" Amplifier, enioyment. The rewards of owning Beam-Echo
) are many; among them the knowledge
that yours is—and will remain—the best
quality stereophonic-high tidelity ever produced.

1 YEAR FULL WARRANTY ON ALL COMPONENTS;
TUBES 90 DAYS,
Prices slightly higher west of the Rockies,
r-—---————————

BEAM-ECHO INTERNATIONAL, LTD., Dept. E1
820 Greenwich St,, New York 14, N.Y,

PLEASE SEND ME FREE CATALOG

Madel DL 7-35 Basic 50-watt Amp.
lifier (100 watts peak). with 2
units: 100-watt stereo with SP 21;
200 watts peak stereo. $159.95

Audio Net AND NAME OF NEAREST DEALER.
Name
Address
P honic-Mong-
Dhomie Preampiies Cose) o, City Zone—_State

$159.95 Audip Net
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SUPERIOR’S NEW MODEL 77

Model 77 — VACUUM TUBE VOLTMETER
...Total Price $42.50—Terms: $12.50 after
10 day trial, then $6.00 monthly for 5
manths if satisfoctory. Otherwise return,
no explanation necessary!

v
v
v

YAGUUM TUBE VOLTMETER

WITH NEW 6’ FULL-VIEW METER

Model 77 completely wired and calibrated with
accessories {including probe, test leads and
portable carrying case) sells for only $42.50
Model 77 employs & sensitive six inch meter
Extra large meter scale enables us to print alil
calibrations in large easy-to-read type

Model 77 uses new improved SICO printed cir-
cuitry.

Model 77 employs a 12AU7 as D.C. amplifier
and two 9006’s as peak-to-peak voltage recti-
fiers to assure maximum stability.

AS A DC YOLTMETER: The Model 77 is indis-
pensable in HI-FI Amplifier servicing and a
must for Black and White and color TV Re-
celver servicing where circuit loading cannot
be tolerated

AS AN AC VOLTMETER: Measures RMS vale
ahd peuk-to-peak value if

ues {f sime wave,

complex wave. Pedesial veltages that deter-
mine the ‘“"black’ level in TV recelvers are
easily read

AS AN ELECTRONIC OHMMETER: Because ol
its wide range of measurement leaky capacitor
show up glaringly. Because of Its Sensitivity
and low loading. intermittents are €asily found.
1solated and repaired

Model 77 comes complete with operating instructions, probe and test feads.
Use it on the bench—use it on calls. A streamlined carrying case, included af
no extra charge, accommodates the tester, instruction book, probe and feads.

Operates on 110-120 voit 60 cycle. Only

v

Compare it to any peok-to-peak V.T. V. M. made by any other manufacturer ot any Pptice

v

Model 77 uses a selenium-rectified power sup-
ply resulting in less heat and thus reducing
possibility of damage or value changes of
delicate components

Model 77 meter is virtually burn.out proof. The
sensitive 400 microampere meter is isolated
from the measuring circuit by a balanced push-
pull amplifier.

Model 77 uses selected 19 zero temperature
coeHicient resistors as multipliers. This assures
unchanging accurate readings on all ranges.

SPECIFICATIONS

VOLTS 0 to 3/15 75/150/300/750/1.500
11 megohms Input resistance. ¢ AC
VOLTS (KMS) to 3/15/75/150/300,350/
1.500 volts. « AU! VOLTS (Peak to Peak) 0 to
8740 200/400/800/2.000 volts. ¢ ELLCTRONIC
OHMMETER — 0 to 1,000 ohms/10.000 chms/
100.000 ohms /1| megohm / 10 megohms / 100
megohms/1.000 megohms o DECIBELS 10
db to + 18 db, 10 db to 38 db 4+ 30 db to
58 db. All based on 0 db 006 watts (6 mw)
into & 500 ohm line (1.73v). + ZERO CTNTER
METER-—For discriminator allgnment with full
cale range of 0 to 1.5/7.5'37.5 75/150/375/350
volts at 11 megohms input resistance

42

¢« DC
volts _ at

SUPERIOR’S NEW MODEL 80

Model 80 — ALLMETER . . . Total Price
$42.50—Terms: $12.50 after 10 day frial,
then $6.00 monthly for 5 months if satis-
factory. Otherwise return, no explonation
necessary !

9 _/

NOTE: The line cord is used only for capacity
measurements. Resistance ronges operate on

self-cantained batteries.

SHIPPED ON APPROVAL

NO MONEY WITH ORDER—-NO C.0O.D.

MOSS ELECTRONIC, INC.

¥

20,000

6 INCH FULL-VIEW METER pro-
vides large easy-to-read calibra-
tions. No squinting or guessing
when you use Model 80.

/ MIRRORED SCALE permits fine
accurate measurements where
fractional readings are impor-
tant.

CAPACITY RANGES permit you
to accurately measure all con-

SPECIFICATIONS:

D.C. VOLTAGE RANGES:
(At a sensitivity of 20,000 Ohes per Volt)
0 to 15/75/150/300/750/1500/7500 Volts.

A.C. VOLTAGE RANGES:
{At a sensitivity of 5,000 Ohms per Volt}
0 to 15/75/150/300/750/1500 Volts.

RESISTANCE RANGES:
0 to 2,000/200,000 Ohms. 0-20 Meghoms.

CAPACITY RANGES:
00025 Mfd. to .3 Mid. .05 Mfd. to 30 Mid.

D.C. CURRENT RANGES:

0-75 Microamperes, 0 to 7.5/75/7%0 Milli

peres, 0 fo 15 Amperes.

DECIBEL RANGES:

= & db to + 18 db + l14db to + 38 db
+ 34 db to +158 db

am-

SEE PAGE 121 FOR COMPLETE DETAILS

3B49 TENT
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Model 80 Allmeter comes
complete with operating

ALLMETER

THE ONLY 20,000 OHMS PER VOLT V.O.M. SELLING FOR LESS
THAN $50 WHICH PROVIDES ALL THE FOLLOWING FEATURES:

densers from .00025 MFD to 30
MFD in addition to the standard
volt, current, resistance and dec-
ibel ranges.

HANDSOME SADDLE-STITCHED
CARRYING CASE included with
Model 80 Allmeter at no extra
charge enables you to use this
fine instrument on outside calls
as well as on the bench in your
shop.

FEATURES:

A built-in Isolation Tronsformer automaoti-
colly isolates the Model 80 from the power
line when copocity service is in use.

Selected, 1% zero temperature coefficient
metalized resistors are used as multipliers
to assure unchanging occurate readings on

5 e -

instructions, test leads
and portabie carrying NE'I'
case. Only coveeen..

Try for 10 doys before you buy ! If completely satisfied, send down poyment after triol and
pay balance at indicated monthly rate — NO INTEREST OR FINANCE CHARGES ADDED.

If not completely satisfied, return to us, no explonation necessory.

AVE., NEW YORK 34, N. Y.
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SUPERIOR’S NEW MODEL TV-50A

GENOMETER

7 Signal Generators in Gnel

VR.F. Signal Generator for A.M. ¥ Bar Generator

vV R.F. Signal Generator for .M. Vv Cross Hatch Generator

vV Audio Frequency Generator vV Color Dot Pattern Generator
vV Marker Generator

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:
A.M. Radio * F.M. Radio * Amplifiers * Black and White TV
* Color TV

Model TV-50A—Genometer
Total Price

Terms: $11.50 after 10 doy trial, thea $6.00
monthly for & months if satisfactory. Other-
wise return, no explanation necessary.

Sgecifications THE MODEL TV-50A

R. F. SIGNAL GENERATOR: The Model
TV.-50A Genometer provides complete

VARIABLE AUDIO FREQUENCY GENERA-
TOR: In addition to o fixed 400 cycle sine-

BAR GENERATOR: The Model TV.50A pro-
jects an actval Bar Pattern on any TV

comes absolutely
complete with

coverage for A.M. ond F.M. olignment. wave oudio, the Model TV-50A Genometer Receiver Screen. Pattern will consist of shielded leads and
Generates Rodio  Frequencies from 100 provides o variable 300 c¢ycle to 20,000 2 1o 16 horizontol bars or 7 to 20 vertical . \
Kilocycles to 60 Megacycles on fundamen- cycle peaked wave audio signol bars o‘perahng instruc-
tals and from 60 Megacycles to 180 Mega tions.

eycles on powerful harmonics DOT PATTERN GENERATOR (FOR COLOR

TV) Although you will be oble to vse most
of your regular standord equipment for
servicing Color TV, the one oddition which
is @ “must’ is o Dot Pattern Generotor

MARKER GENERATOR: The Model TV-50A
includes all the most frequently needed
marker points. The following maorkers ore

CROSS HATCH GENERATOR: The Model
provided: 189 Kc, 262.5 Kc., 456 Kc., 600

TV-50A Genometer will project o cross

30

hotch pattern on any TV picture tube. The The Dot Pattern projected on any color TV Kc.. 1000 Kc. 1400 Ke.. 1600 Ke.. 2000 NET
pattern will consist of non-shifting, hori Receiver tube by the Model TV-50A will Ke., 2500 Ke., 3579 K.<‘. 4.5 Mc., 5 Mmc,

rontal and vertical lines interlaced to enable you to adjust for proper color 10.7 Mc. (3579 Ke. is the color burst

provide o stable ¢ross-hatch effect. convergence frequency

R -

SUP%%%’E’LS J3w SUPER-METER — W!TH NEW §" FULL.VIEW METER
A Combinalion VOLT-OHM MILLIAMMETER.

Pls CAPACITY, REACTANCE, INDUCTANCE AND
DECIBEL MEASUREMENTS

Alsa Tests SELENIUM AND SILICON RECTIFIERS,
SILICON AND GERMANIUM DIODES.

The model 79 represents 20 years of continvous ex- S > ’/‘ .

perience in the design and production of SUPER.

METERS, an exclusive SICO development. D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500.

In 1938 Superior Instruments Co. designed its first ' VOLTS: 0 1o 15/30/150/300/1,500/3,000.
SUPER.METER, Model 1150. In 1940 it fallowed with D.C. CURRENT: 010 1.5/15/150 Ma. 0 1o 1.5/15 Amperes.
Model 1250 and in succeeding years with others in. RESISTANCE: O 1o 1,000/ 100,000 Ohms. 0 tr. 10 Megohms.
cluding Models 870 and 870-A. All were basically CAPACITY: .001 to 1 mid. 1 to 50 avid.

V.O.M."s with extra services provided to meet chang- REACTANCE: 50 10 2,500 Ohms, 2,500 Ohrus fo 2.5 Megohms.
INDUCTANCE: .15 10 7 Henries. 7 1o 7.000 Henries.

ing requirements.
Now. Model 79, the latest SUPER-METER includes

DECIBELS: —& to ~-18. 14 to 438, 4-34 fo 58,
The following components are oll tested for

not only every circuit improvement perfected in 20
QUALITY af appropriate 1es! potentials. Two

yeors of specialization, but in oddition includes
those services which are “musts” for properly serv-

sebarate BAD.GOOD scales an the meter are
vied for ditec! readinags.

icing the ever increasing number of new components
All Electrolytic Condensers from | MFD 1o 1000 MFD.

used in all phases of today’s electronic production.
For exomple with the Model 79 SUPER.METER you

All Satenium Raectifiers. All Germanivm Diodes.
All Silicon Rectifiers. Al silicon Diodes.

<an measure the quality of selenivm and silicon
rectifiers and all types of diodes—components which
have come into common yuse only within the past five
years. ond becouse this lotest SUPER.METER neces-
sorily required exira meter scale, SICO wvsed s
new full-view 6-inch meter. $
Model 79 comes complete wilh opetating insfructions and
test leads. Use it on the bench—use it on colls. A siream.
lined carrying case included at no extra charge accom-
modates the tester, instruction book and test leads. . Only

SHIPPED ON APPROVAL

ﬂ) MONEY WITH ORDER—-NO C.0.D.

Model 79—SUPER-METER . . . Total Price
$38.50 -Terms: $8.50 after 10 day trial,
then $6.00 per month for 5 menths if
satisfactory. Otherwise return, no expia-
nation necessaryl

50

NEY

Try for 10 doys before you buy ! If completely sotisfied, send down paymens affer trial and
pay balance ot indicoted monthly rote — NO INTEREST OR FINANCE CHARGES ADDED.
If not completely satisfied, return to us, no explonation necessary

SEE PAGE 121 FOR COMPLETE DETAILS
3849 TENTH AVE., NEW YORK 34, N. Y.

MOSS ELECTRONIC, INC,
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SUPERIOR'S NEW MODEL 824  MA 14ei. Socket Type

TUBE

TEST ANY TUBE IN 10 SECONDS FI.AT'

Turn the filament selector Insert tube into @ num- P d b N
switch to position speci- bered socket as desig- @bu“ oWOF helquatiy,
fied. nated on our chort (over uttonks

600 types included).

THAT’S ALL! Read emission quality direct on bad-good meter scale.

Model 82A — TUBE TESTER . . . Total Production of this Model was delayed a full year pending careful study by Superior's
Price $36.50 — Terms: $6.50 after 10 engineering staff of this new method of testing tubes. Don't let the low price mis-
day triol, then $6.00 monthly for 5 lead you! We claim Model 82A will outperform similar looking units which sell Yor
months if sutisf‘u:tory. Otherwise return, much more—and as proof, we offer to ship it on our examine before you buy policy.
no explanation necessary.
..FEATURES.. ..
® Tests over 600 tube types. ® 7 ond 9 pin stroighteners mounted on
Primarily, the difference between ihe conventional tube ® Tests OZ4 and other gas-filled tubes. parel _ .
tester and the muiti-socket type is that in the latter, the ® Employs new 4" meter with sealed air- ® Al sections of multi-element tubes
use of an added number of specific sockets {for example, df“"‘P'"q chamber resulting in accurate tested simultaneously,
in Model B2A the noval is duplicated eight dimes) permits vibrationless reodings. L] _Ul?ru-sensifive lcokage test circuit will
elimination of element switches thus reducing festing time  ©® YUse of 22 sockets permits testing all indicate, [eakagcjuphtokSgmegahms:
and possibility of incorrect switch readings. popular tube types and prevents pos-
sible cbsolescence.
e Dual Scale meter permits testing of
To test any tube, you simply insert it into a numbered sock- low current tubes.
et as designated, turn the filament switch and press down
the quality swtch—THAT'S ALL! Read quality on meter Model 82A comes housed in handsome, ponab/e Saddle-Stitched NET
Inter-element leakage, if any, indicates automatically Texon cose. Only. .

SUPERIOR’S NEW MODEL TW-I11

STANDARD
PROFESSIONAL

Y Tests all tubes, including 4, 5, &, 7, Octal, Lack-in, Hearing Aid, Thyra-
tron, Miniatures, Sub-miniatures, Novals, Sub-minars, Praximity fuse
types, etc.

Y Uses the new self-cleaning Lever Actian Switches far individual ele-
ment testing. Because all elements are numbered accarding to pin-
number in the RMA base numbering system, the user can instantly
identify which element is under test. Tubes having tapped filaments
and tubes with filaments terminating in more than one pin are truly
tested with the Madel TW-11 as any of the pins may be placed in the
neutral position when necessary.

% The Model TW-11 does not use any cambination type sackets. In-
stead individual sockets are used for each type of tube. Thus it is
impossible to damage a tube by inserting it in the wrong sacket.

Y Free-moving built-in roll chart provides complete data far all tubes.
All tube listings printed in large easy-ta-read type.

+ NOISE TEST: Phono-jack on front panel for plugging in either
phones or external amplifier will detect microphonic tubes or noise

Model TW-11—TUBE TESTER . . . Total due to faulty elements and loose internal connections.

Price $47.50~Terms: $11.50 ofter 10 doy

?riol, then $6.00 per month for é months EXTRAORDINARY FEATURE

if satisfoctory. Otherwise return, no ex- SEPARATE SCALE FOR LOW-CURRENT TUBES. Previously, an emission-type tube

planation necessary! testers, it has been standard practice to use one scale for all tubes. As a result, the

calibration for low-current types has been restricted to a small portion of the scale. The
extra scale used here greatly simplifies testing of low-current types. s
The Model TW-11 operates on 105-130 Valt 60 Cycles. Cames haused in 4 i NET

a handseme, portable Saddle Stitched Texon case. Only. .. ... .......

SH'PPED ON APPROVAL Try for 10 doys before you buy! If completely sotisfied, 3end down payment after triol ond

NO MONEY W,TH ORDER NO c o D. If not completely satisfied, retuen ta us, no explanation necessary.

SEE FOLLOWING PAGE FOR COMPLETE DETAILS
MOSS ELECTRONIC. INC. 3849 TENTH AVE., NEW YORK 34, N. Y,
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SUPERIOR'S

Model 83 comes housed in handsome

Model 83—C.R.T. TUBE TESTER .
$38.50—Terms. $8.50 after 10 day irial,
th2n $4.00 monthly for 5 months if satisfactory.
Otherwise return, no explanation necessary!

Price

NEW MODEL 83

C.R.T.

Tests and Rejuvenates ALL PICTURE TUBES

portoble Saddle Stitched Texon

complete with sockets for all black and
white tubes and ofl color tubes. Only . . ...

TER

M BlAcK A"n WHITE TUBES From 50 degree to 110 degree

types—from 8 to 30" types.

ALL co LOR TUBES Test ALL picture tubes—in the car-

ton—out of the carton—in the set!

J Model 83 is not simply a rehashed black and white C.R.T. Tester with a color adapter
added. Model 83 employs a new improved circuit designed specifically to test the older
type block and white tubes, the newer type black and white tubes and all color picture
tubes.

Model 83 provides separafe filament operating voltoges for the oider 6.3 types and the
newer 8.4 types.

Model 83 employs a 4" air.damped meter with quality and calibrated scales

Model 83 properly tests the red, green and blue sections of color tubes individually—for
each section of a color tube contains its own filoment, plate, grid and cathode.

L S

Model 83 will detect tubes which are opparently good but require rejuvenation. Sucn
tubes will provide o picture seemingly good but lacking in proper definition, contrass
and focus. To test for such malfunction, you simply press the rej. switch of Model 83. If
the tube is weakening, the meter reading will indicate the condition.

oxide coating essential for proper emission. The Model 83 opplies o selective
low voltage uniformly to assure increased life with no danger cf cathode dams-
age.

J Rejuvenation of picture tubes is not simply a matter of applying a high voltage
5 to the filument. Such voltages improperly opplied can strip the cathode of the

RCA

INDICATES

RADIOACTIVITY
IN 3 WAYS!

1—BY NEON
2—BY PHONE
2—BY METER

RCA Radiation Counter

Total

Price ................%47.50
Terms: $11.50 after 10 day trial, then $6.00
monthly for 6 months if satisfactory. Oth-
erwise return, no explanafion necessary.

RUDIOACTIVE
SPECIMEN

SHIPPED ON APPR

RADIATION COUNTER

(Much less than cost of Manufacture.)

MADE TO SELL FOR $15000—OFFERED FOR ONLY 54750

Endless exberiments and discoveries in the new exciting field of nuclear e leryy are made
Passible when you acquire this finely built and engineered device. In the past. # rugsed counter which
wus suituble 10r the Lrespecting of radicactive ores such as urapium. therium and radium. was un-
suitable for laboralory work due to the inability of combining nccuracy wlth rugged:ies Conversely,
u laboratory counter, while being extremely sensitive. could not withstand wuse In tne field where it
would be subjected to abuse and abnormally hard knocks. The Meode! \WF-10AWB combines the labo
ratory and field counter i ohe rugRed instrument. The use o Phones and a visible .amp Permlits the
opgn:::’ greater ireedom of oherilion he no longer has to keep his cyes on a relativelv small
1ndici r.

In the laboratory where determiuations of intes ity {counts) of a readlug are necessary. the WF.
10AWE provides sensftivity tar surpasstng many laboratory counters

= Employa the extra sensitive |BES Bismuth Type Geiger Counter tube. Sengi-
Livity is 45 Roent per hour (1 MR/HR 2000 vounts ner minute).
Three eounting runges: 6-100/1.000/10.000 counts per minute.
Handy 1esel hutton
Ideal tor survey work as the complete unit weighs onl
Sight und sound indications by nran fia
an indication is ohtalned you switch to
ments,
& Deecontamination easy with damp eloth apblied te the weatherproofcd
aluminum case.
® A radloactive speeimen i included for instrument checking and experi-
menls.
® Included at no exira charce—I°. 5. Atomic Fnetgy Commission haoklet
titled *“‘ProspeCting with a Counter.”
SPECIFICATIONS
Three counting Fan&es are available—0-100 counts per minute—used in cosmic ray nrd extremely low
activity determinatior 0-1.000 counts Dper minuté— used lor average activity and normal work
0-10.000 counts per iinute -used tor tracel and high activily determinations. High accuracy Is
assured by the handy reset button. located on the iront nvanel. which

Permits compensation for variations of butterv voltages and buckground
count. A rugged weather-proofl aluminum case houses this Jlight
economical unit. The batteries will provide over 200 hours of inter-
mittent operation from the Lwo 67': volt batteries and 50 hours from

1o Ibx.
s and hradphone. Thenh swhen
er readlng for exacl tedsure-

the three flash Hght batterle .
‘omes wilh complete sel of batteries, carrying strap. headphone,
radio-actlve shecimen and AE.C. booklet. .. d 5 Only

OVAL

NO MONEY WITH ORDER — NO C 0.D.

,___._—_._____..______-____.——-__.__—--.___—_____..__._____—__—___—_____'

MOSS ELECTRONIC, INC. 2:')_(!_:-': ‘1‘;” R e e ] T ‘rl'o.l:llml;lrti'(;: S42.50 i
Rl Ll aye, al v Hnio 1y '+ BN .
Dept. D-706 3849 Tenth Ave., New York 34, N. Y. o i ) Total Price $42.50 !
Please send me the units checked on approval. If completely within 1 daps. Balance $6.00 monthly for 5 mm,:l_hs. . I
satisfied | will pay on the terms specified with no interest or TV -504 . - Tolal Price $15.60
finance charges added. Otherwise. | will return aofter a 10 day dpi \:"I'lhm I days. Balance $6i.000 monthiv ln;_ l-( l;mlnt_hl.bm - |
. Rl g * o “ Maode] 5 . otal Price S38.7%
trial positively cancelling all turther obligafion. SR.50 within 1o days, Balance $6.00 monlhly for 5 months. |
Mode] 87A Total Price S36.540 '
Name e . S6.50 within 10 days. Balance $6.00 manthly for 5 monthe.
Maodel TW-11 ... Total l'rl':e $17.50 |
1 $11.50 within 10 days. Balance $6.00 monthlv for ¢ moenths.
Aitfress . [0 Model 2 . . ) Total Price Si8.50 |
. SK.50 within 10 days. Balance SG.00 monthly for 5 menths. l
City. s L T L /11| R - 71 [ PRe— L& LE 0 RCA Radiation Counter . . Taelal Prige $13.51 |
All nrices net, $11.50 within [0 dayvs. Balance $6.00 monthly far ¢ months,
—_—_————— e — e e e e e e e . e e B e e T |

www americanradiohistorvy com


www.americanradiohistory.com
www.americanradiohistory.com

PICK
THE BEST

FOR
YOUR STEREO
PICKUP
SYSTEM

WEATHERS

Steren—the sound that outm
intional stered.

StereoRamic Cartridge C-501

The first ceramic cartridge 1o outper-
form the finest magnetic pickups.

SPECIFICATIONS
Frequency Response........... v\ .. 15:30.000 cps
Compliance. ...........svene...6x10-8 cm/dyne

Dynamic Moving Mass.............. 1.0 miiigrams
Recommended Tracking Force

Professional Arms. ...........oiveienns

Changers and other type arms, .

Stylus................ 0.7 mi! diamond or sapphire
Separation........ i iveeeies aa. - 254D
Signa)-to-noise Ratie.................. . =60 db
Output per channel............ 0.29 Volts 7 ¢m /sec

Audiophile Net
C-501-D—Diamend....$17.50
C-501.-S—Sapphire....$9.75

StereoRamic Pickup System

MC.1. Features the StereoRamic car-
tridge and the Micro-Touch Tonearm.
Leads plug directly into the phono mag-
netic input of all preamplifiers.

SPECIFICATIONS

Arm Bearing System............. Viscous Damping
Tracking Force........ Easily adjusted 1 to 8 grams
Finish.. _........ Ebony with gold trim
Overall Length........................ 13 inches

Pivot to Stylus Tip Length. ...

Recommended Overhang..........

Audiophile Nel
MC-1.D—(Diamond)....$55.95
MC-1.S—(Sapphire)....$48.25

..9% (nches
... % inth

For more information ebout Weathers cont-
ponents, write for *The Audiophile's Album’

WEATHERS INDUSTRIES
Division of Advance Industries, inc,

66 E.Gloucester Pike, Barrington, N.J.

Export: Jos. Plasencia, Inc., 401 Broadway, N. Y.
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FLL, fricnds, seems like the new year is

upen us and in the world of audio 1960
may be remembered as the year of the Big
Change. By this I mean that there are going
to be some drastic changes in the record and
high-fidelity equipment buving habits of the
public. For one thing, the sterco disc has
come along as a market entity at & much
more rapid pace than anvone cever dreamed
of. Dollar volume sales of stereo discs has
now reached impressive proportions as com-
pared to monophonic LP's and in 1960 there
is every indication that the dollar volume of
stereo discs may overshadow its mono cousin,
at least in the classical ficld,

Mono appears to be helding its own per-
centage-wise in the pop ticld, but even here
the die is cast and althouzh the stereo en-
croachment mayv be slower than in the classi-
cal. it will be as inevitable.

In matters of equipment, sterco is being
sold at an almost fantastic level, Even if
much of this sterco equipment is of the pack-
aged variety and of marginal quality, by the
end of this vear some cight or nine million
stereo sets will he inuse. As any record com-
pany sales manager can tell vou, this alone
makes 1 very laree and attractive market.
Yes, there is little doubt that America is “zo-
ing stereo.”

Of conrse. such a movement is hound to
have a profound effect on both record and
cquipment manufacturers. Many companies
who are equipped with stereo recording ap-
paratus of rudimentary or sub-standard qual-
ity will have to make heavy investments in
some of the newer and more sophisticated
sterco recording equipment and. in addition,
will have to use a combination of luck and
sufficient monetary inducements to secure the
services of really  knowledgeable  tirst-class
stereo recording encineers. There are very
few engineers who fall into this category and
it wouldn't he too surprising if some lively
“pirating” went on! Much the same can be
said of the cquipment manufacturers. As far
as the compuonent type manufacturer is con-
cerned, he has the dual task of holding on
to the high-ndelity market that has been
created over the kst ten vears and of some-
how making his admittedly more technical
and formidable looking equipment more pal-
atable to a potentially much larger market,
this murket being those membets of the gen-
eral public who, having become more sound-
conscious through stereo and then ultimately
more discriminating, decide to “graduate”
into the higher quality, more retined equip-
ment of the component type.

There is really a very funny situation
building up. Some of the component manu-
facturers arc beginning to cspouse some of
the ideas and gimmicks in both styling and
merchanelsing that have been the province of
the package manufacturers and, conversely,
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CERTIFIED
RECORD REVUE

the package manufacturer is being forced to
adopt a more sophisticated approach to his
amplifier, preamplifier, tuner, and loud-
spraker design because of the exigencies of
stereo. It is not so much a matter that the
package manufacturers fecl compelled to fur-
nish their mahogany monstrositics with com-
ponents which are actually of any better
quality, but with those which in this space
age look more technical and therefore muest
be better. The situation becomes still more
tudicrous when one realizes that there might
be some sort of voluntary intermarriage -
tween the component and the package manu-
facturers. In other words, it could conceiv-
ably be to the advantage of a component
manufacturer to hire a stylist or cngineer
who has been with a package manufacturer
and, obviously, the reverse might hold true
for the package manufacturer who would feel
that a stylist or engincer from a component
manufacturer may furnish him with the so-
phistication he thinks his products need.

It is quite a “ring around the rosy™ with
some of the components people wanting what
thev think is the package manufacturers’
approach to a mass market and the package
manufacturers wanting what they think will
be sufficiently impressive looking, from the
component approach, in order to give their
products “class.”

I huve said this before, but it bears repeat-
ing. The package manufacturer is an old
“pro” when it comes to merchandising. e
knows all the tricks, he knows all the angles,
he has a high-powered sales staff, and mass
distribution facilities, He also has a thing
called “monev™ . . . and lots of it. For the
average component manufacturer to engace
these colossi in battle, especially at their own
game, seems to me a very risky proposition.
The component manufacturer has been a
synonym for guality in an age when most
manufactured articles are made to the stand-
ard of the lowest common denominator of
quality. He has enjoyved a reputation for hon-
esty and craftsmanship like that once en-
joved by the old Guilds. He has kept alive
an individualistic approach to design and
has steadiastly refused to be dictated to by
the exivencies of mass taste, He has carned
the respect and enjoyed the income derived
from many thousands of people who saw in
his product an escape from conformist medi-
ocrity.

Yes, the grass always looks greener on the
other side and despite all these sterling quali-
ties, the component manufacturer is human.
No one can blame him for wanting to turn
an extra dollar. My own feeling is that a
component manufacturer who tries to c¢m-
brace mass market techniques without the
formidable armamentarium of the package
manuiacturer is asking for a great deal of
trouble.

ELECTRONICS WORLD
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I think 1960 is a vear in whai h a lot of
people can get hadly burned by -ticking their
fingers in the wrong pie. This applies equaily
to packiage and component manufacturers.
Actually, the component manufacturer, if he |
sticks by his guns and maintains his standards
ol quility, is in a better position to increase
sales than ever before. 1 believe this is true
because the package boys, with all their
facilities of merchandising, advertising, etc.
are doing a tremendous sellineg job on the
American public. They are making the Amer-
ican public verv aware of stereo and. in turn,
sterco is educating many people in the greater
delights of records and music. Inevitably,
many of these people will hecome more dis-
criminating and then. at that time, they be-
come the prime target for the component
manufucturer’s product. It is up to the com-
ponent peopie to make sure that their prod-
ucts retlect this higher quality and, through
an industry  coordinated advertising eifort.
that these people seeking hicher quality will
know where it can be purchased.

This preamble 1 thought necessary for re-
porting on the New York High Fidelity Show
since the most evident thing about the Show
was that here was the beginning of the Bie
Change, These changes were to be noted in
the over-all dominance of sterco and the
other changes, those insidious ones. between
component and package manufacturers were
cverywhere in evidence. It secems that the
whole nature of this show has been changing,
It’s a different type of crowd now than in
the old days when it used to be called “The
Audio Fair.” There seems to be a hicher pro-
portion of the “man in the street” and less
ol the knowledgeable audiophile.

Even the musical tastes and manner of
demonstration have changed. There were still
remnants of the old block-buster sound spec-
tacular type of demonstration, but jor the
most part the material was of a lizht or pop
variety engendering little dynamic change and
the levels at which the music was played were |
positively “polite.”

In the larger-proportion-than-usual of cou-
ples, the attention of the wife was most often
drawn to furniture and stvling and what she
saw and liked was rather heavily impressed
on poor hubby. Thus in the logical order of
cvents, more attention was paid to small |
speakers  than  large, packaped amplifiers |
rather than larger preamp and  amplifier
combinations, and, of course. the combina-
tion stereo tuner, preamp, amplitier, and
sosh-knows-what-else all wrapped up most
attractively in smaller and smaller packaces,
wis looked upon faverably, I

There were few really new items, however,
most of the apparatus heing ultra-reiinements
of tried and true components. And that Lrash l
upstart—four-channel tape—was much in ev-
idence and tape in general was enjoyine a
renaissance. There were more companies dis-
playing tape cartridee plavback equipment, '
some of which was actual plaving and, de-
~pite the d.scomiiture this will cause in cer- I
win tape circles, it was obvious that the
cartridge concept was bevond the “gimmick”
~tage and nothing that could be flippantly
dismissed. |

Among the packages were some that were
outright shams, which did very little of what
they were purported to do. Certainly this
tvpe of equipment is an insult te the intel- |
lizence of even the greenest specimen of the
iverage public. Fortunately, this group was
in the minority and it is nice to report that
many of the more conscientious manufac-
turers were displaying package units that
were audibly improved. T guess in the pack-
awe fickl it is more true than ever that “vou
gets what vou pavs for.” So went the Show.

As T osaid, the sceds of the Change were
sown at the 1939 Show and the Show in I
1960 should he one of the most interesting
in many years. For the decisions will have |
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With DYNAKIT you KNOW you have the BEST!

The finest high fidelity you can buy at any price

DESIGNED FOR STEREO

® New stereo control preamp with com-
plete flexibility, fastest construction,
and simplest operation

® Only 8 hours to build

® Truly unmeasuroble distortion — below

0.05°%

STEREO IN EASY STEPS
Stant with a cupert monoplionic syslen

PAM-1 $34.95

® History -making “'no-distortion” pre-
omplifier which has never been
equalled

® 6 haur assembly

Expand to matehless oteneo

Add on the
DSC.1 $12.95

® Every stereo function at your fingertips
® Unsurpossed flexibility

® Unitized panel or cabinet mount avail-
oble as on occessory

See und hear Dynakits at your loeel deuler
A post card will bring complete specifications

3916 Powelton Ave.

DYNACO, INC.

Stereo 70 $99.95

® Two outstanding 35 watt channels (160
watts peak) to power ony speaker

® Unequalled transient response

® Absolute stability with every loud-
speaker without restriction of band-
width.

-~
i 4

A [ % .
Mark IV $59.95

® Either the renowned 460 wott Mark (1}
or its new little brother, the 40 watt
Mark IV

® 3 hours to build

Lzl Ty
Two Mark IIl's .
$79.98 euach

® Just odd on the secand Mark il or
Mark IV and you can have the most
highly recommended, most desired
stereo amplifier ensemble for less thon
20 hours of your time.

Phila. 4, Pa.
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why your next speaker
system should be

vevAUDAX

NEW

PARAFLEX

+ Only Audax incorporates the
Patented Paraflex Foam Suspen-
sion to give longer travel to the
cone, resulting in honest bass
without boom or hangover. You
get bass with real bottomn!

« New Styrofoam Radial Strut.
Bracing reinforces cone, assures
rigid piston action, preventing
cone break-up. Eliminates distor-
tion, provides clean reproduction
up to the full-rated power output.
Needs as little as 10 watts output.
You get greater amplifier economy
in stereo installations.

« New Oriented Grain-Processed
Magnet gives 20% more efficiency
than standard Alnico V.

+ New Ducted:Slot Enclosure spe-
cifically designed to enhance the
depth and striking realism of the
Paraflex high-compliance speaker
units. Speakers are located sym-
metrically on each side of the
ducted slot, resulting in clean bass
without trace of boom or unnat.
ural heaviness.

s New, dramatic enclosure styling
by George Nelson —featuring..
new, three.dimensional Dynel
“Acoustiscreen’ grille, removable
for cleaning!

+ Audax Paraflex Speakers are
lab-tested and a performance seal
on each unit indicates its reso-
nant frequency %= 1 cycle.

Model CA-80 12" x 12" x 24~
LU DGR x with two full range

Model CA-100 157 x 12" x 25" with two 10" {ull
rsairsg’e-,?eakws and 2 malching cone tweeters—

Also full line of component speakers

Write for free catalog and specifications, to:
AUDAX Division of the Rek-0-Kut Co.. Inc.
Oept. EW-1, 38-19 108th St., Corona 68, N. Y,

Name,
Addres
City

State

9

Export: Morhan Exporting Corp., 458 Broadway, New York 13 &
Canada: Atias Radw Corp.. 50 Wingold Ave., Toronto 19, Onl. &

been made. the battles will have been fought
and won or lost, and in the aftermath and
the sorting out process. the Change will have
taken place and we will have entered a new
cra in audio,

SESSIONS

BLACK MASKERS SUITE
McPHEE

TABUILL-TABUHAN
Eastinan Rochester Symphony Orchestra
conducted by Howard Hanson. Mercury
Stereo SR90103. Price 835,95,

Both of these works have appeared pre-
viously in mono format and at the time of
their issue created quite a stir with their
exotic scoring and tremendous sound. The
McPPhee picce is programmatic in content and
is derivative in the sense that it uses some
elements of the gamclan orchestras of the
Iast. The inspiration, in McPhee’s own
words, is South Seas. most likely Balinese in
origin. It is an attractive little work with a
wonderful rhythmic figure in the opening
bars and this same sense of rhythm and
vitality is maintained throughout the work.
As noted, there are gamelan elements here,
so there is some interesting use of high per-
cussives,

The important work on this disc is the
suite from the “Black Maskers.” This is a
very poweriul, very stark work and, in spite
of the fact that it is full of dissonance and
atonality. it will have a strong appeal for
many people who normally do not take to
modern music. This is masterful writing with
superb orchestration and constitutes a real
virtuoso exercise for any orchestra.

Howard Hanson is completely at ease with
this idiom and turns in a very vital, strong-
lined performance and his fine orchestra fol-
lows his urgings with great spirit and won-
derful accuracy.

For lovers of the big sound, this is a must.
There are some great resounding tympani
and bass drum smashes, high percussives ga-
lore, ultra-brilliant and very forceful brass,
and a pedal organ passage of very low ire-
quency and great power that will truly be
appreciated by owners of king-size speaker
systems,

As an example of stereo recording, the
“Black Maskers” ranks among the very best
thus far. It has those qualities of directivity
and instrument delincation which are usual
in Mercury's three-channel, half-inch tech-
nique, but bevond this is a feeling of depth
as well as a very strong sense of acoustic pro-
jection which is quite unusual and is one of
the few sterco recordings that really display
this phenomenon. The acoustics of the East-
man Rochester Theater are, of course. among
the finest in the United States and probably
it was a happy combination of these acous-
tics plus the type of scoring and the micro-
phone pickup which has given us such a
superlative recording.

A dinal note. These works were coupled
differently in their mono format, but I think
this is all to the good as they complement
cach other very well in this coupling.

LISZT

PIANO CONCERTOS #1 & #2
Phillipe Entremont, pianist. with Phila-
delphia Orehestra conducted by Eugene
Ormandy.  Columbia Mone ML5389.
Price $4.98.

Some people may be a little confused by
our young friecnd Entremont and the Lisat
“Pianoe Concertos Nos. 1 and 2.” You sce this
is a brand-new recording which has just heen
issued by Columbia in both mono and sterco
and yet if you were to consult your Schtann
catalogue you would find Fntremont per-
forming these same two concertos, but this
time accompanied by Walter Goehr and the
Zurich Radio Orchestra on a Urania label

WwWWwW americanradiohietorvy com

“Forget that lousy ruby, Ed.
Let’s pry this Jensen cartridge
loose.”

EASIEST TO BUILD

Fermimaes
DE LUXE HI-FIDELITY K l Ts

1MGTK
FM TUNER

Finest tuner kit offered! ' sStapdard Coll” tuning unlt 19
pre-wired, pre-aligned and ean be tuned-In as soon a3
completed, without professional adjustments. Better
recoption than tuners costing 2 of 3 thees as much.
lLatest cirenlts, matched erystal diode detector. Foster
Seeley  DIseriminator, AFC, llectronie Tuning Eye.
Quict. drift-tree. Stiaply and successtully assetnbled by
anyone with scrowdriver, plicrs and soldering tron.
sStep-hy-step lstructions, Model 101G K, only, . $59.50

20 WATT STEREO AMP.

13 Luxe stereo at hallthe
cost! T'wo 10 watt chan-
nels with 2 pre-amps. 40
watts peak. Fre. Res.
+0.5D 8, 20-20,000 CPS,

LSS RS R E $59.50

10 WATT AMPLIFIER

With built-in pre-amb. 20
watts penk. Fre. Res,
+ 1D, 2020000 CPS. 4
inputs. OQutput: 4, 8, 16
ohms. Automatie Loud-
ness Contro!

Many vther kits uvatlable—
At dealers or sent prepaid with check or M.O.

...FREE!

GROMMES Div. ol Precision Electronics, Inc.
9101-G King Ave,, Franklin Park, Il

Please rush details on Grommes Kit Line.

Name - MR

Address
City
Your Dealer's Name.

State

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

and in mono and stereo to boot, by gad!
Since it is the usual practice of recording
companies to restrict an artist from record-
ing the same work for some other company
within a five-year period, cither the 'rgnia
recording is very old or somcthing’s rotten
in Denmark-——-or Switzerland in this case.

Since Entremont has been with Columbia
about two vears now, wec could calculate
that, if a five-vear clause exists, the record-
ing must have been made in 1954 or carlier.
However, Urania was not recording in sterco
in 1954, but further checking reveals that this
was originally recorded for the Concert Hall
Society and was issued as a sterco tape, Sub-
sequently, this and other Concert Hall mas-
ters were sold to Urania and thus this crazy
mix up.

In any case, Entremont has a very ingrati-
ating way with these well-ridden war horses,
and his bright, fresh readings, full of youthful
exuberance, are a delight to the car aiter so
many ponderous statements on these con-
certos. A comparison betwecen Entremont’s
old and his new recording reveals the progress
of the artist . . . certainly his touch is more
facile and he scems to have a much more as-
sured and positive attitude in his approach
to these works.

In terms of sound, even though my copy
was mono, it sounded a great deal better than
the poorly recorded sterco of Concert Hall.
The piano is splendidly balanced against the
orchestra and is particularly clean in its tran-
sicnt response, The favorable acoustics give
a fine impression of spaciousness and the
sympathetic accompaniment of Ormandy and
his superlative Philadelphians add greatly to
the attractiveness of these performances,

BARTOK

CONCERTO FOR ORCHESTRA

TWO PORTRAITS
Royal Philharmonic Orchestra conducted
by Rafael Kubelik. Capitol Stcreo
S5G:7186. Price $5.95.

This is a magnificent rccording, worthy of
the attention of anyone who has a fondness
for modern music. 1 heard Kubelik perform
this wonderful music when he was with the
Chicago Symphony and recall how impressed
I was with the power and vitality of his
reading. This, if anvthing, is an improvement
over that memorable performance and most
notable is Kubelik’s superb handling of dy-
namics . . . one of the most important ele-
ments in this work. Couple this with judi-
ciously chosen tempi, which neither drag nor
rave, and a fine rhythmic proportion which
is beautifully accurate yet buoyantly expres-
sive . ., . and you have a reading of rare
excitement,

Sound-wise this is a fairly well balanced
recording, cxcept for the brasses which seem
somehow subdued and not projected well
enough forward. All elements are quite clean
and Kubelik’s dynamics are well realized.
Stereo is mood if vou favor the M-S type of
pickup, in other words, cxcellent middie
somewhat at the expense of directionality.
However, depth is well maintained through
intelligent handling of the spacious acoustics.

Kubelik must have worked the Royal Phil-
harmonic very hard for this virtuoso piece
as they play with much more verve and ac-
curacy than I've heard from them for some
time. On strict comparison, the Dorati version
still has the edge in over-all sound quality,
cven though it is mono. But the stereo ver-
sion has its own particular merits in the
smoothness and naturalness of its strings and
the woodwind. Dorati’s reading is also an
exceptional job, although stressing rhythm
more than most.

Summing up, kudos to Kubelik for this
thrilling recording . . . he is a conductor
whose talents are much more considerable
than many critics would have you believe.

January, 1960

A Pi

]

URE TO

" at your franchised Thorens dealer's
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!\ ... more features, more crafts-

manship, more superb music-making quality

l for monaural or stereo
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to friend

or favored customer, with the confidence-

inspiring Thorens 1-year guarantee

|

. THE THORENS TD-124 TRANSCRIPTION TURNTABLE

More rotating pounds than any comparable 12" turntable!
[ More features per pound! Look at them:

e 4 speeds . .. 1624, 3314, 45, 78
e 1114 pound table for smooth running

e Exclusive double-table with clutch for
fast starts

e Precision, hairline adjustment for all
speeds

o Built-in illuminated strobe

e Easy arm installation or change . . . no
metal drilling, no unsightly holes after
arm change

o Built-in precision circular level
e Large, knurled, leveling screws

e Motor operates on 50/60 c¢ps, any
voltage from 100 to 250. o.2

e+« and many more. See the TD-124 at your franchised Thorens dealer's today.

TD-124
$99.75 net
(Base only $9.00)
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Guaranteed for cne #ull year.

Sold only through carefully selected franchised dealers.

SWISS MADE PRODUCTS

HI-FI COMPONENTS . LIGHTERS
SPRING-POWERED SHAVERS
MUSIC BOXES

NEW HYDE PARK, NEW YORK
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“IT TAKES TWO T0 STEREQ" *

...the perfect team for stereo!

For matchless reproducton of stereo recordings

— the Model 196 UNIPOISE Arm

with integrated Stanton Stereo FLUXVALVE pickup
and the GYROPOISE 800 airborne Stereotable.
Only the Stanton Stereo FLUXVALVE
has the exclusive " T-GUARD™" stylus assembly
with the parallel reproducing element so important tor stereo. ..
only the GYROPOISE Stereotable revolves on a bearing-of-air
— in magnetic suspension. ..
only the Stereo FLUXVALVE is warranted for a Iifetime.
In plain truth, here 15 more to enjoy —
from both stereophonic and monophonic records.
Fine quality high fidelity products
by PICKERING & Co.. Inc.. Plainview, N. Y.

FOR THOSE WHO CAN HEAR THE DIFFERENCE
3 v

Al LA
SLVEsLLYE, 6480508 trEnlOTARLE

teures  umirons @

® WEWLY ACYISED — 1T Tants TwO 70 81600 — sonac3s 0eet F<10 roa vaua rats corv

; :,. o
when it's in an enclosure. So why make
it with fancy frills that may look good,

but costs more and adds nothing to the
performance? e

Wi

PRONOUNCE IT WEEGO

SPEAKERS put the emphasis on quality,
which is on the inside where you can't
see it, but can sure hear it. See what we
mean? For literature, write...

united @udio

PRODUCTS OF DISTINCTION

202-1 East 19th St., NY.3,N.Y.
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ENGINEERING

HOME S5TUDY COURSES

| rapiO
Courses written by world ! %EEJE?ONLCS
authorities in all branches of | CIRCUIT

MATHEMATICS

engineering ond science and ELECTRICAL ENG

proved successful by thous- | TELEPHONY
ands of our graduates. One | CIVIL ENG.
. "¢ 1 SURVEYING
hour each day in your spare | ,pchiTecTuRe
time will start you off to higher | FORESTRY
pay, securit d i MINING
: Y and prestige. | gypyctupat
Personalized instruction | MECHANICALENG,
methods ensure rapid pro- INDUSTRIAL ENG.
& MANAGEMENT
e REFRIGERATION
indicote the course of interest. | DRAFTING
PLASTICS

We will send you a complete
outline of the course and a
booklet describing the Institute

AERONAUTICAL
ENG

|
|
|
|
|
I
|
L I
gress. Fill in the coupon and I
|
|
| e scrool
|
|
|

. CHEMICA|
and our advanced feaching MAErHIE";MLTlcs
methods, JOURNALISM

ACCOUNTING

MAIL THIS COUPOMN TODAY
:IIIIIIIIIIIIIIIIIIIIIIIIII

CANADIAN INSTITUTE OF SCIENCE & TECKNOLOGY LIMITED
737 Century Bidg., 412, 5th 5t. N.W., Wash,, D.C.

NAME. ... oeeeeracenirieaer

ADDRESS...

ary STATE..

COURSE OF INTEREST

Canedions: Send to CLS.T.. 137 Garden Bidg.,
243 Adelaide 51. West, Toronto, Oniario,

www.americanradiohistorv.com

Mobile P.A. Systems

(Continned from page 67)

we should be able to use the equipment
as soon as it is turned on. The tran-
sistor, with no filament, requires no
warm-up time. Then, because there
are no separate clements in the same
sense as those in a tube, the transistor
can operate under conditions of ex-
treme shock or vibration. To keep a
tube amplifier fiom becoming or ex-
hibiting microphonic tendencies would
require shock-mounting, further in-
creasing the size and weight of the
equipment.

The circuit diagram of a modern mo-
bile transistor amplifier that delivers
25 watts from a 12.6-volt battery is
shown in Fig. 2. This is the circuit of
the Bogea BT25 which can be driven
to full output from a low-impedance
microphone input, an auxiliary input,
or a combination of both.

1t is interesting to observe the out-
put stage where both transistors of
the push-pull pair are mounted di-
rectly to the aluminum chassis to pro-
vide maximum heat dissipation. In ad-
dition, the output is choke-coupled to
the speaker (or speakers) from the
emitters of these transistors. However,
this is not an emitter-follower arrange-
ment as might be imagined at first
glance but the familiar grounded-emit-
ter in an unconventional form. The
drive to the transistors of this stage is
accomplished between base and emit-
ter through individual secondary wind-
ings of the driver transformer. The
a.c. output is taken between collector
and emitter, through the power sup-
ply.

The earlier stages arc conventional:
there is RC coupling hetween V. and
V'~ the second stage is direct-coupled
to the driver. V. These cariy stages
have good stability factors to give re-
liable operation within fairly large
temperature excursions. ‘This also
makes the circuit non-critical as far
as teansistor replacement is concerned.

Over-all efficiency of this amplifier
is about 62+ at full output. This in-
cludes losses due to transformers and
biaxing and mcans that the battery is
required to provide only 40 watts when
the amplificr delivers 25 watts to the
speaker load. When operated from a
6-volt battery source. 6 watts are avail-
able from this amplifier, making it
suitable for most p.a. applications.
More than 30 watts can be obtained
from a 15-volt battery. Higher voltage
operation is not recommended because
of possiblec damage to the driver or
output transistors.

The commercial version of this am-
plifier weighs 3 pounds, including its
metal cage, and can fit into the glove
compartment of most cars. In addition,
it is priced below most comparable mo-
bile tube amplifiers.

REFERENCE

1. Millwan, Jacol : “Vacwum Tube  Sei-
condnclur Eleetraaies”™ Metiraw-1idl, New
Yurk. 30
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New Amplifier Standards M ll TUBES
(Continuwed from page 31) —— e o e e i S
onted rom ullard CIRCUITS
1
I

for

at the standard test {requency of 1000
cps.

Distortion

The only distortion measurcment
specified in the new standard is that of
single-tone distortion, which is basi-
cally & measurcment of total harmonic
distortion. A 1000-c¢ps signal is applied.
the amplifier is adjusted to full rated
output. and an output voltage measure-
ment is taken across the load. Then
the fundamental component is removed
from the output and the remaining
harmonies and residual noise and hum
are measurced, The relation between
these two voltages. expressed as a
percentage. gives the per-cent distor-
fion. In addition to rating amplifiers at
rated output, it is standard to rate
them at 3 and 20 db below rated output
as well. This corresponds to half power
(.7 voltage) and one-hundredth of the
power (1/10 voltage) respectively., It
is interesting to note that no standards
were set up for IM distortion tests.

SAR4

At b
CRpay g Thlt

Hum and Noise

Hum and noisc factor is the ratio in
dh of the hum and noise voltages in the
output with respect to the rated output
at 1000 cps. Measurements are to he
taken with the input terminals open
circuited and short cireunited. If gain or
level controls are provided, these are
rhen adjusted to reduce the output by
20 db, and then 40 db. The hum and
noise factor is then expressed as the
lowest numerical value in db deter-
mined by all the above tests. The stand-
ard also specifies that the measuring
instrument be weighted to follow the
40 db (A} curve of ASA Standard Z
21.3-1944. It is interesting 1o note that

s T

this curve, usually emploved in sound- ]
level meters for Iowr-)lci'cl measure- I Head:‘nghf‘huelil';\e’{sffs‘:d;i:;;%’AP;V;:' output 3;:??5 1
ments, is down 27 db at 60 cps. h is the & . This Eﬂ.'l"!';lhe V4 :
Damping Factor i— linear output pentode which is capable of 60 1
m watts push-pull in Class AB:1 (60 walls per channel
This term, desighated by the symhol \v/ stereo—120 watts monophonic) gives a special
DF, is the ratio ol the rated or nomi- | e o superiority even to the finest components. This.
:'](:ln!n']1(1)(:;11112212‘;(]&“;?1:3\ :r:::plrilfitcl:‘mTll?c‘ | Mutiard Led. linearity coupled with a uniformity that is already
e ' : well known make the MULLARD EL-34/6CA7

measurement is taken with a 1000-cps
signal applied and with the amplifier |

unloaded and producing a 1-volt output . . :
across the S-ohm output terminals. \ Design and build your stereo equipment around

Then an output load is applied, and is MULLARD. Circuitundinterchungeobilify gotgiiardll
then adjusted until the output voltage - MULLARD Electron Tubes are available at yopr
falls to half the no-load value. Under distributor or write to Technical Services Division.
these conditions the value of the Joad
resistor is equal to the value of the
amplifier's internal impedance. The
ratio can mow be set up and the damp-
ing factor calculated.

For additional details on the methods |

the first choice for superb sound reproduction.

“Cireuits for-Audio Amplifiers” is a new MULLARD publication in which the
wide range of MULLARD high quality audio cireuits is presented conveniently

| in one book. Four introductory chapters are devoted fo theoretical and
practical considerations of high quality sound reproduction with monophonic
equipment or with stereophonic systems. The rest of the book compriscs
dlr:ui' descriptions, constructional details, and some performance figures of
SUr i 12 MULLARD circuits. These circuits include well-known MULLARD designs,

O.f meagux.emoms and standard condi some modifications and improvements 1o these circuits, and o number of
tions specified, we refer our readers to completely new ones. Only $2.50 from your dealer or by mail from our

the complete publication “IHFM ’ . Technical Services Division.

Standard DMethods of Measurement for

Amplifiers (IHFM-A-200)." This is

z;}f;ilable directly from the Institute, j |NTERNATIONAL ELECTRONICS CORP
25 East 23rd Street, N. Y., N. Y. at a

oot B Enak 5 81 SPRING ST., NEW YORK 12, N.Y.
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NEW FROM HOWARD W. SAMS
“From Tinfoil to Stereo”

The Evelution of the Phonograph

_’/

by Oliver Read
& Walter L. Welch

Here is the most com-
plete history of the
- phonegraph ever writ-
ten—from the use of
| tinfoil to the revelu-
tionary stereo record—
the whole exciting
story of the men and
events responsible for
B=2 the development of the

®, phonegroph!

prot ot

ey

v

You'll be fascinated by this masterful ac-
count of the evolution of the phonograph,
Covers ecorything: man's carliest dreams of
L imitating sound; the Edison tinfeil phono.
«  graph and the development of the carliest
'|i prototypes; the patent struggles; the devel-
apment of eylinders and dises; the coin-sloi
phonograph: the introduetion of the internal
horn; the beginnings of radio and its con-
tributi=zn to recording and reproduction;
sounsd pictures and the phonograph; the
war of the record speeds; growth of com-
ponent syslems; tape va. discs—right down
to today. Inclhirdes dozens of rare photo-
graphs.” A wonderful book for cvery hi-fi
enthusinst and phonograph connoiaseur.
H20 pages, 6 x 97, Tully [? 95
illustrated. Only . .. . 9

i
MORE NEW SAMS BOOKS

"101 Ways to Use Your Ham

Test Equipment”’
by Bob Middleton

A practical “how-to-do-it"’
book for amateur radio oper-
ators and service lechnicians
who apecialize tn the repair of
ham radio equipment. Gives
concise applications Tor grid
ddip moters, antenna  imped-
. ance meters, oscillosrcopes,
',“___ - hridges, simple noise gener-
aters and reflected power
meters. Each use is clearly described, with full data
on connection® required, proper test procedures
and evaluation of results. 144 pages; 503 x $900
834"; illustrated. Only...... ... 2

o)

"'Servicing Hi-Fi and FM in the

Customer’s Home'’
by Milton S. Kiver

Describesawiderangeoflquick.
eary test methods for hi-h
amplifiers, AM-I'M receivers,
record changers, turntables
and tape recorders. Includes
several unusual new methods.,
such as the use of an AM de-
tector probe to trace FM cir-
cuits. Methods are selected
for their quick, practical appli-
cation and their ability to locate actual and poten-
tial trouble spots in hi-fi equipment. Indispensable
1o anyone interested in servicing hi-fi. 3295
176 pages; 51¢ x 814" illustrated, Only ...

HOWARD W. SAMS & C0., INC.

Qrder from your Sams Distributor today,

or mail to Howard W, Soams & Co,, Inc,, Dept. A-10
1720 E. 38th 51., Indionepolis 6, Ind.

Send me the following books:

1 “From Tinfoil to S1ereo” {EPR-1)

0 "101 Ways to Use Your Ham Test Equip.” (TEM-6)
[ "Servicing Hi-Fi in the Customer's Home" (SHK-1)
$.eeiineisinras enclosed. []Send Free Book List

Name

Address

City Zone___Staie.
L o o = (outside U.S.A. priced sfightly higher) o e e md
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Service

Industry

T HAS BEEN somc time since the is-

sue of licensing generated as much
attention as it is currently receiving.
The matter can never be considered
dead, but it often goes into periods of
relative inactivity. Spearheading the
renewed interest is the adoption of a
licensing ordinance in Kansas City, Mo.
Thix community now joins such others
as Detroit, St. Paul, and the State of
Louisiana in using some legal instru-
ment for passing on the gualifications
of TV service technicians,

In communities where such regula-
tory legislation has been rejected re-
contly, advocates of licensing have not
taken such actions ax defeats. but
rather as steps toward the goal. For
example, president Bob Larsen of the
Empire State Federation of Electronic
Technicians Associations has resigned
his oflice 1o devote his concentrated
energies to the fight for a licensing haw
in New York State. Thix follows the
rejection by the legislature of a certi-
fication proposal by only a few months.
Opposing the trend, one association is
hehind a4 move to test the legality of
the Kansas City ordinance.

In many localitics where licensing
has been rejected. legislators have giv-
cn as a reason the fact that existing
laws should be suflicient to deal with
uncthical scrvice husinesses.  Basing
their strategy on this point. many as-
sociations are reporting questionable
operators who mayv be violating sales
tax laws. general businesses-licensing
regulations, business zoning rules, and
other local requirements,

Related to the matter of questionable
operators, there ix an increasing tend-
ency to consider the role of the part-
timers and to establish standards with
respect to them, This includes an in-
creased willingness to recognize that a
part-time service technician is not
necessarily the same as a  “night
crawter.”

Also in the news: a growing wave
of thefts from service shops. often giv-
ing the appearance of organized aetivi-
ty; the gquestion of what is a fair price
for serviee calls; and clectron tube
pricing.

Tube Prices: Cincinnati

President Stan Shaffer of Cineinnati-
TESA has something to say on propo-
sals to reduce the mark-up on tubes to
make these items less profitable for
the drug stores to handle: “First of all
the druggist, ete., couldn't care less if
the list price of tubes is lowered be-
causc his total investment is approxi-
matcely 4 squarve feet of floor area and,
if he made nothing on tube sales, he is
still creating store traflic he normally

www americanradiohistorv com

wouldn’t have. Secondly the illegiti-
mate part-timer can't he hurt because
his income. after the cost of parts, is
all profit and losing 50 cents or so per
tube isn't going to slow him up at all.
Thirdly, to get an idea just how this
will “help” vou, mentally deduct half
vour tube profit from vour net income
last vear.™”

Louisiana Licensing

Harold J. Yuratich. director for the
Louisiana State TV Service License
syvstem, reports that state officials, the
public, and the serviee industry are all
satisfied with the way in which the
statute has been working out. Louisi-
ana can claim a “first”: as far as
licensing on a state-wide basis is con-
cerned, it is a pioneer.

TEAM Fights License Law

The Electronic Association of Mis-
souri. one of the most articulate of
those established service associations
that is opposed to licensing in princi-
ple. has clected to do something ahout
the passage of such legislation in its
home state, At the request of TEAM,
two principals have filed suit against
the mayor. the commissioner of rev-
cmie, the chief of police, and other ofli-
cials of Kansas City, They question the
validity of the recently passed law.

Says John V. Glass in "TEAM Neows,”
“Your husiness will he regulated by
four of your competitors. There ix hot
one word of protection for you from
false accusation. personal animosity.
and diserimination from a board domi-
nated by polities. No provision is made
for appeal from decisions of the Board
or the Commissioner of Revenue.™

Tax Evasion, California

Television Service Dealers Associas
tion of San Mateo County. Calif.. has
been serutinizing loeal ordinances care-
fully' to turn up some interesting an-
gles on  do-it-yvourself tube cheekers
located in non-service businesses. Most
cities in the county require the licens-
ing of vending machines and other
such devices, but it has not been the
practice of owners of these tube check-
crs to comply with the requirement.
Also there is some question as to the
cvasion of property and other business
taxes with respeet to thesce testers.
TSDA points out that, since established
service businesses do indeed pay such
taxes, they are at a competitive dis-
advantage.

Texas Tax Law
Revisions in the state tax laws are
being used by TEEA of San Antonio and
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other Texas groups as the basis for
strategy in combating illegitimate
service technicians and drug-store
checkers, One provision of the law re-
quires that a sales slip be written on
ecach transaction giving the customer's
name, items sold, and the tax collected.
The TEA affiliate is prepared to re-
port vielators in the arca of radio-TV
service.,

RTTG-TESA of Miami, following a
plan similar to that being used in
‘Texas, savs, “Help put the illegitimate
part-timer in business-——report his ac-
tivities to the license bureau, tax col-
Iector, and zoning bhoard,”

In some arcas where there are effee-
tive laws to control weights, measures,
and similar standards, another tech-
nique is being used on questionable
tube testers, Service groups are ask-
ing that such devices be cheeked for
their accuracy in providing mceasure-
ments of tube quality and that they
be controlled where it is found that
they give misleading readings.

Part-Timers

NATESA has been giving serious at-
tention to defining the role of the part-
timer. As reported by the “Newsletter”
of the Television Serviee Association
of Northeastern New York. the Na-
tional Alliance recognizes two types of
part-timers: the properly qualified one
who has had sufficient background and
experience. and the once “who mav bhe
your mailman, garbhage collector, ¢t «l,
who has never had training” but who
“owns a tube caddy and a lot of nerve.”
NATESA is attempting to ostablish
standards that will help in differentiat-
ing between these two groups.

In a related endeavor. members of

the service industry have met in In-
dianapolis. Ind. to set up standards for
recruitment, training, and testing at a
regional apprenticeship conference,

In areas where TV service licensing
does not exist, urges NATESA's Frank
Moch, the local industry should adopt
“self-licensing” ecither to force the
part-timer out or put him legitimately
in husiness: “Use every applicable tax,
and other agencies, to force the part-
timer to assume his proper husiness
hurdens. This office will he more than
happy to cooperate with you and make
available to your group data gathered
on both of these plans (licensing and
self-licensing).”

Bait Advertising, Pasadena

The Independent
Pasadena, Calif., will no longer accept
television service advertising in which
the price of a house call is mentioned in
the copy. This newspaper joins a long
list of other media that have adopted
such a policy, usually as a result of the
efforts of local service groups. Says
the Star-News, *'Decisions of this
sort are based on public reaction and
the desire of newspapers to maintain
the highest standards of truth in ad-
vertising.” Copies of the daily’s notifi-
cation went out to 22 service firms in
the Pasadena area. —30—~

January, 1960

Star-News of |

Service Technicians! YOU EARN MORE...
YOU RATE with the public when you own

the PHOTOFACT service data library!

"Sams PHOTOFACTS are as im-
portant to my shop as the instru-
ments | yuse. Sams are a must in
an up-to-date service depart-
ment.™

—Louis Michael
Aliquippa, Penna.

YEN, if you are one of the thousands of
owners of a complete PHHOTOFACT
Service Data Library, you are enjoying
maximum earnings. It's inevitable, bhe-
cause no maftter how expert you are,
you can always save rmore fime on
any job, get more jobhs done daily—
EARN MORE, DAY IN AND DAY OUT...

Morcover—as the owner of a com-
plete PHOTOFACT Library, you know
your customers’ sets best. You can
actually show cach customer you have
the PIIOTOFACT Folder covering his
very own set. Result: You command
public respect and acceptance which
paves the way to more business and
earnings for you...

BIG NEW PLUS!

HOW TO STAY AHEAD...

Today, the truly successful Serv-
ce Technicians are those who
own the complete PHOTOFACT
Library, who can meet and solve
any repair problem—tfaster and
more profitably. And these men
keep ahead because theyre on a
Standing Order Subscriplion with
their Distributors to receive all
new PHOTOFACTS as they are re-
leased monthly.

For PHOTOFACT Library Easy-
Buy Plan details and Standing
Order Subscription, see your
Sams Distributor today, or write
to Howard W. Sams...

o
get the "
details r ______ T T = _=
If you now own @ = HOWARD W.SAMS & CO., INC. I
w ow . .
. 1724 E. 38th St., Indianapolis 6, Ind.
PHOTOFACT Library, | J LD :
| J Send me full details on the new “PEET" Program.

Loe':n:)ce'r‘s:rpi: ::er { include fult information on the Easy-Buy Plan and |

ol P wpEETn | _ Free File Cabinet deal. I

AR At new, | O rm a Service Technician: (J full-time; [J part-time |

program, designed to |

build prestige and : My Distributor is:_ |

!:usmess f?r .|he Serv- | Shop Name :
ice Technician who |

qualifies. Ask your | Att: =

Sams Distributor for | s i

the "PEET" details, or | i

mail coupon today! ! City__. Zone. State I

S R |
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ALL NEW HEADPHOHES

ws.30 Low Imp. (feather wt.). -S0
L2 ls/u High Lenpedance. .. .. .. T
LEX Boom Hendset with Cord -00
YEth Twinset wilh tord, 3 o .00
AVIOMETER ifoom livadset
.00
Cups. B8.00
F'm'hom Cushin (hnmols 1.0
T17 1rl)on fland Mike 5.23
¥-30 ‘arbon Throut Miko ;. .79
v-45 Arm\ and Navy lap M 1.33
T-24 {'u'lmn Mike w/itetrax Cord. 3.93
F-3 Handset 8.00
nS$.38 Navy Type ... #4.93
SYNCHROSCAPES MODEL VS-347AP..... .. $49.00
e — e
SOUND-POWERED DYNAMIC PHONES. . ... Pr. 4&.73
e ———
REC. MICROWAVE R-111 APR-S.. . .......- 39.0¢
ARB RCA—SIX TUBE RECEIVER..... 17.50
TEST SET AN ARM-30 for !vlhng UR
Handi-Talkies, new, comp 3 25%.00
BC-659 TRANSCEIVER with PE !20 'nwer $
ARN-7 COMFASS. complete $
ARN-6 COMPASS, complete s
ARC.3 TlANSC!lVER S
SQUARE 113" S -MET

BC-603 AC-SUPPLY
AC Power Supgly for KC-60:3 Recciver and BC-G83 nn
moincation necdel, plum directly inlo Jones ss s
Recentacle g

T.47/ART-13 TRANSMITTERS

100 Watt 2.18 MC Autotune, 39 oo

excelient cond., with tubes.
. vibrating

7$-328,U FREQUENCY MEVER. 400
reed type, bhakelite case with test e
excellent cundition, checked

MOBILE & FIXED VHF SETS
Complete set for 110-v opernuon Inelumnz SCR-522
Trangceiver, -62
control box, wounts, connectors. tubu {less crystals).
Excellent candition CAA

................ L)
Same Bs above for 13 or ‘94-y oberation including
w-ns (12-v1 or PE-1d (21 v} [vnamolor instead of

recl.lm-r. Excellent condition CAA

ert.
Holh Mobile and Fixed Se
together, limited time only.

e e e e ———
RA-62-C POWER SUPPLY A-C for SCR 522 ssg 50
VHF 110/60 cye. Like new LTD QT

xiTs only for above, Containsg snocl-l xlormr rectis
fier, regulator and ¢onnectors w/lchemnlc SI-' oo

SPECIAL ONLY ....0..04 e

— e —
GROUND-PLANE VHF ANTENNAS 39.85
GOOD FOR CITIZENS BAND FROM 30-200 MC—NEW

"i VACUUM WITCH
L34y new, factol
_sn 50.

SP2Z1 ur Lidzilbis Or

. Special -2 5 Each

$12.00 dozen—$83.00 hundred

35,00 Min. -
HI-MU ELECTRONICS

HEW HAVEM, CONMN

SPECIAL! 1

Ml
ang ‘300
al tor all typel of moblle

Nz apnl-uhun; Chassis measures
L. 8§14 xS51/4 " x8"
| Brand New. ...... 0

MOTOROLA TRANSGEIVER
Model FMTRU 80D (A) DSP13

Strip construction, 30 W. power sutpul, permakay
filter, narrow “hand, 6 V. Dyonamotor power supply,
Frea, 168-174 Me., Complete with Cables, Unntrola,
checked.out. excellent 8199 50
condition «....... 00 Viirea e e e O
For 12 V. operation. .o oo vonnamnans $239.50

MOBILE RADIO EQUIPMENT
o/

2 PIECE MODEL FMTR 30-50 MC ED. 7
FM MOBILE TRANS. & REC.—6 VOLTS

llm completr with Peak '\Iudul-mun control head,
cnna. cables & als ground Lo your

smcmc frequency. \Indmed rur 20FY8
o el $109.95
MODEL FMTR_13V. operallon. ......... $149.9s

MODEL 2210 152-162 MC FM MOBILE
TRANSMITTER & RECEIVER—6 VOLTS

Trans. modllled in accordance mllh latest H.L lcl'
wi

for X T3,
control lu ad, nuke & gryvsials L'ruumj o )uur hl""

cific frequency, Ready for immediate
!llal";lslalmll Specially _priced 5139 50

L 221012V, operation. ... ... $162.50

Model 50 UFS 60 Wott 30-50Mc Base Station
Hensed tnoa 347 uprazht einois-t, nesdibed oy 20k
cnmussion. Operates on { 1HAC. Recon- szl

thtioned, cheeked ot L0 oL .

Include 2595 deposit vnth order—balance COD. SO0¢
handting chnrue on orders under $3%.00. All
FO8 our NYC.

PLATT ELECTRONICS CORP. :

20 MURRAY ST., NEW YORK 7, N. Y.
Telephone: COrtlandt 7-2575 1
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Wide-Band Millivoltmeter
(Continued from page 39}

5 of V and the ground connection from
pin 2 of V: are left open. All tubes are
placed in their sockets except for recti-
fier V.. and the slider on R is set so
that the entire resistance of 400 ohms
is in the circuit. Connect a d.c. volt-
meter between point X and ground,
plug the instrument into an a.c. source,
and turn on power switch S.. The read-
ing will doubtless be below the 24 volts
required for the heaters. Keep reduc-
ing the resistance of R. (with power
off ) until the desired 24 volts is read.

With power off, plug rectifier V, into
its socket and set the slider on R. so
that the full resistance of 2000 ohms is
in the circuit. Connect an ammeter
(0-100 milliampere scale) between pin
2 of V. and ground. Turn on the power
and note the reading. R. should be ad-
justed for a reading of 35 milliamperes.
Since this concludes power-supply ad-
justments, the amplifier “B+"' lead may
now he connected to pin 5 of V, and the
ground connection made from pin 2
of Vr-.

Turn meter switch 8. off. turn on
power switch 8. and allow several
minutes for the tubes to warm up.
Check the heater, plate, and cathode
voltages (shown in Fig. 3). If an oscil-
loscope is available, it may be plugged
in at J» and the amplifier output
checked for any spurious signals while
switching the range switch through its
various positions. If any signal is pres-
ent at the output, the offending stage
may be found by successively shorting
cach grid to ground. If a scope is not
available, headphones may be used. It
may be necessary to place the cover on
the instrument when checking the 10-

millivolt scale to prevent any external
a.c. pickup.

If the output is clean, pull the scope
plug, set the range switch to the 100-
volt position, turn meter switch S, on,
and rotate the range switch down
through the lower scales. The meter
should remain at zero on all scales. The
instrument is now ready for calibra-
tion. Set the range switch to its 10-volt
position and apply, through shielded
test leads from an accurately known
source, exactly 10 volts r.m.s. (prefer-
ably at 1000 cycles). Ru is then ad-
justed so the meter reads full scale,
and the instrument is completed and
ready for operation,

Other Facilities

The meter switch (8:) and pin jacks
(Ja J,) provide for use of the micro-
ammeter itself as a bench meter. The
switch is also useful for taking the
meter out of the circuit, when changing
inputs, to prevent any damage.

The signal may be observed on an
oscilloscope at the same time it is being
metered by inserting a plug for the
scope into J: just far enough to con-
tact the closed-circuit jack. The instru-
ment may also be used as a high-gain
pre-amplifier by inserting a plug all the
way in at J: This cuts out the meter
circuit and its associated 15 db feed-
back, providing approximately 9.5 volts
output with 10 millivolts on the grid of
V.. a voltage gain of almost 60 db.

It will be necessary to make up a
shielded probe with a shielded lead for
audio signal tracing. The instrument
may also be used as an r.f. signal tracer
by using a crystal-detector probe at the
input, and the signal may be taken out
at J. to headphones or an audio ampli-
fier for aural tracing. The circuit for
such an r.f, probe is shown in the lower
right-hand corner of Fig. 3. —30—

HANDY FILAMENT CHECKER
By NICHOLAS B. COOK

HE IDEA of ~|'l'ic-~'-~tring fil

come a long ;
Christimas-tree llgl:lmg v, in addi-
tion to the common aedie. radios, a
large number of TV sets use sueh fila-
ment strings, with speecial lines of tubes
designed  for the purpose.  However,
when the lights go out, the old problem
remains: “Which one is open?”™ Test-
ing the heaters of individual tubes is still
the most reliable way of getting the
swer, but also the most time-consnming,

Compact, multi-socket filament check-
eps are probably the most convenient so-
Intion to the problem, but most available
types have limitations. Dependence on
an a.e. supply through a line cord limits
mobility and introduces the hazard of a
live eircuit in a metal box. Battery-ope
ated eheehers have the disadvantage tl
the flashlight type of bulb ordi
used limits battery life, especially if the
light wcight and compactness of the
smaller eells are desired. Also sueh bulbs
often limit the range of filament volt-
ages that can be checked. However,
these handicaps ean be overcome by us-
ing No. 48 (or 49) panel lamps,

With either of these bulbs, a self-con-
tained checker small enough to fit in the

nents has
use in
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paim of the hand or pocket ean be buiit
for about a dollar, including two tiny
penlight eells. The lamps arve rated at
only 60 ma. If wired as shown below,
using only three sochets, the majority
of currently popular types can be tested.
The 15-0hm dropping resistor limits enr-
rent to the rated salue even on short ¢i
cuits. It also helps make it safe to test
even [.3-volt tubes, with the pilot bulb
giving a bright glow. The glow is still
pereeptible with sueh 530-volt tubes as
the 301.6. The upper limit is a filament
or other load of about 75 ehms. Test
leads  connected o the jacks permit
cheeks on pieture tubes, loctals, speak-
ers, coils, switehes, and other low.resist-
ance components. 30—

Cost and parts requirements are modest.

) _Jack
OCTAL 9=PIN 7-PIN
E 3y
JACK
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& INDICATOR

Valm‘ suoo oo
Our Price,
AXETHT]

Consists ofi RECEIVER. 201 and
2300 th TR0 Ke. TRANS A TT00
Re. for ammodulated,  to L oice.

what yHl gel, ot Lo
price: Receiver 1nm||||-|<- with 6 tubes: trans-
mitler complete with 4 tuhes, bynmmotor for 24
V DO operation, § coil sets 2 control hoxes,
antenna sw rh:ng relay, o|u-r:uing manual. AL

HBRAND NEW—
and All Yours, far only. ...,

6.95

LORAN R-55/APN-9 RECEIVER

i E——
SCR-AR-283 Transmitter-Receiver

NAVY AIRCRAFT RADIO RECEIVER
RV 461511901, 9050
ulv. 6 Tubhe Saperhe-t
M Teceiver,
mote  tunime,
P oand
( C THurminat
(umpluto \nlh tubes and dyna-
molur, 17.9%
Like ..., $26.50

AN/ART-13 100-WATT XMTR

11 CHANNELS

2001500 Kc $

2 to 18.1 Mc Comnlch with Tubes
Famoms Collins Autotutie Sarevadt Fransmitter, AM,
1 \\ AN ol te proset char

e L 3
mpeseh smpliber clipper uses
o H ~ le.

al . "

v Navy Type Comm. Transmitter 2.1-3
2avADy R sroie Rt Am—.f“;' e : e Mec BRAND NEW with 4 tubes and Xtal 512-45
Accessories available for xmtr. Inquiries  invited. MODULATOR for above, new with tubes. ... .$5.95

FM TRANSMITTER-
RECEIVER

APN-1. 120 1o 460 Me Air- B
craft Radlo al meter cquips-
o, K

C n;mleh- awitd
For 27 V DC,

nll !uhm\ and mnunl,
BRAND NEW.
Original unermmg m.mual for above .

ARC-5/R28 RECEIVER

2omeler Souperhet L1100 to 1540 Me
4 erystal channels. Complele
with 10 Tubes. BRAND NEW 32“'45

110V AC Power Sup. Kit for above $9.75 -

ARC-5/T-23 TRANSMITTER
T e L Y TR

SPECIAL 1imited nuantity ARC.5/T23 -mnu-u
OFFER! Fxcellent Used. less tubes. . .$5.95
MO-7 MOOULATOR fur 'r.zx. complete with " $9,95
4 _tubes. LIKE NEW. e

ARC-5 MARINE R!CEIVER-TRANSMITTER

Nuvy Type Comm. Receiver (.5 to 3
Mc BRAND NEW with 8 tules. ., . ... $I6.95

rﬂfr’rr! D i i e )

THIS MONTH'’S SPECIAL

8C-733 VHF 10-TUBE AIRCRAFT RECEIVER.
6-channel xtal econtrol, Freq. 108.3 to 110.3
Me. Dual filter range, Easily converted for
tracking Sputnihs!

Exc. used. Complete wilh tibes. . . . s., 95
Brand New complete with tubes. .$8.95

Dynamotor for above 12 or 24 V.——_New $5.95

-\ml Winne 1 Me Center Fre
M B 1 M
Varinhle s

regulat

1 ~eun
)

-
BEPyie

9.50

it oo
= and 3
LIKE NEW,

L1

ASB-5 'SCOPE INDICATOR
BRAND NEW, includ-
ing all tyhes, |ogelh(r
with 8BP1 "Scope
Tube. Originally used
in Navy Alrcraft
RATIAR equipment.
Easily converted for
AC operation.

VALUE $250.00!

OUR LOW Sls 95

PRICE

SCR- 522 2-METER R RIG!

Fueluding
~t'ope tube type

Hill W

Terrific huy! VHF Transmitier-rececver, 100-156 Mc
4 ehannels. Xtal-c Ted, Amphitwle modulaled
volee 1hu re ;:mu;: t|<x' Execlient ¢ondition,

L] with azlllaxs

tubes, !op rack and metal cue

COMEINATION . R . SPeci

Receiver only, wl"\ all tubes,
Transmitter Only, with ail !ubﬂ
Accessorics for above available.
————

e e —————e
AN/APA-38 PANORAMIC ADAPTER

Analyzer,

—_————  ——
LORAN APN-4
o FINE QUALITY
~ NAVIGATIONAL EOUIPMENT
Illolermine exact geographir position of your hoat

e. Indicator and receiver complete with all lubes
crvsie],

] ICATOR ID-68/APN-4, and RECEIVER 549 50
R-9B/APN-4, compiete with tuhes. Exc. used o
Receiver-Indicator ag ahove. HRAND NI-)W..569°50
Inverter for above unit avaitable from stock.

-

LORAN APN/4
OSCILLOSCOPE

Easllv converted for use on ra-
dio-TV service bench.

Completely Assembled

1L.IKE NEW! Supplicd with

5" Ncope, type

SCPI only .. ,.... 0
Brand New .0V L os1aus0

Cavity type,
BRAND NEW,
antenna. Manual includeil.
OUR LOW
PRICE. .

BC-306 FREQ. METER—SPECIAL
145 to 235 Me.
complete with

$9.88

STANDARD TUBES
Removed l‘rom Brand New Gov" Equipment
GRECEIVIN eacy 315 oo

e+ O£ I
SPECIAL PURP,
3€29 ... ..4.25

MARINE/MOBILE DYNAMDTOR

Reg.
$24.50

'$16.50

Lt e
DYNAMIC BOOM MIKE M.33/AIC. Low Impedance.
m:l‘:;;:“zt hracket for aluchmem to huduu, A RE
v H Qoooooo 0oO0ogOnooapoooo ooo

[aadd 0‘"‘""0

FEEEEEEEEEETED

with

DYNAMIC uANDlIlH(E. with ''Press- !0 talk'
haiklle. cord and plur—BRAND NEW. only.

DYNAMIC HANDMIKE, airceaft. made hy l":I'elel)honlm;sCm-p

I'ress-to-talk _switch on mike. HRAND

Hi-Fi DYNAMIC HEADSET with Cushions

Freq. Range: 40-14000 CPS. No Dl.l!url.lon

. 31.85

BRAND NEW . ..................
.‘----—------—--r‘
MICROPHONES Excellent BRAND
] Modsi Description Used  NEW
T-27 Carbon tand Mike....... o
T-30 .Carbon Thraat Mike, ., . $
T-45 -Army and Navy Lip M ke. a

Hnndset o0

Exceilent BRAND

] Modet Description Used NEW
H$.23 | . High Impedance. .. ...$2.19...%$4.65

] H5-33 | .Low Inipedance. ..... 2.69,.. 4.65
HS.30 , .Low linp. (featherwt.) .  .,90... 1.65

B H-16/V iligh Imp. (2 units) ... 3.75.] 798
TELEPHONICS—600 ohm Low Impedance

. HEADSETS. BRAND NEW, PER PAIR $3.28
CD-307A Cords, with PL56 plug and JK26

| B cooogn o 99
Imrphnne Cushlons (or uhu\ e—p. . .50

MOBILE-MARINE
DYNAMOTOR

{nput 12V DC. Output: 82% V

DC @ 225 Ma. for press-to.
tatk  intermittent oPeration.
Shpg. wt. Ibs.

CUR LOW PRICE $6.45 waw

OTHE“ DYNAMOTOR VALUES:

Exceltemt BRAND
Type tnput Qutput Used NEW
DM-25 12V 2.2A 250V .0S0A $4.50
DA-1A 28V 16A 230V .100A 3.95
DM-2& 28V 224V .07TA  2.75 4.75
DM-32A 28V 1.1A  250V.05A 2.45 4.45
DM-33A 28V 5A 575V .16A
28V 7A 540V.25A 195 375
DM-34D 12V 2A 320V.080A 4.15  5.50
DM-53A 28V 1.4A 220V.080A 3.75 5.45
DM-64A 12V 5.1A 375V .150A 195
PE-73C 28V 20A  1000V.350A 7.55 10.50
PE-86 28V 1.25A 250V .050A 2.75 3.85

234-258 MC RECEIVER
AN/ARR-2
BRAND NEW 11-tube UHF

Tunable Receiver with sche-
matic. Only a few at this low

price! sa.as

Complete with tubes

| SCR-274 COMMAND EQUIPMENT

ALL COMPLETE WITH TUBE Like
B ‘vyee

Description
Receiver 190.530

d-lleceiver Cﬁntrnl Bl

ARC-5 Neeeivers. Complete with metal s-, 5
case, instructions . .. ..., .. ..

Factory wired, teslel, readv In oberale . .$11.50
SPLINED TUNING KNOB for 274-N and ARC-5
RECEIVERS, Fils BC-45: BC-4 1

sthers. Only ..., . .aa

1
1
1
1
110 volt Ac Power Supply Kit. for all 271-N aml l
]
1
]

Me. comf lete
BRAND NEW.

-457 TRANSMITVTER—4-5.
with lll luhes lnd crystal.

$1.85

BC-4 MITTER—5.3 to T Mc. Complete with
all tul-cs |l Lr\ual

HRAND NEW . ... ... ..., 59-75 .
BC-459 YIIANSMITTEI_‘I ¥.1 Me. comglete with all l
tubes and erystal, 13-95
ARC-5/T-19 TRANSMITTER-—3 to 4 Mo, BRAND l
NEW complete muh all tubes & s

crystal Ciriaaeeceseasen .
BC.156 \ln(tulnlnr v l ':JSID };: ::w 32;
RC-451 Trapamitter Control He

ALL ,ACCESS'('!‘R 1E! FOR COMMAND

S AVAII.ABLE
EQUIPMENT,

BC-603 FM RECEIVER

20 TO 27.9 MC.
I.lsed

............ $14.95 |
. .$16.95
Convert to 20-50 Mc., and AME s
CQ Nept 3

1 il etishiaton ¢ con-
L tur 1 plet o~

Iy 1

.lirand New $5.50

Il S3.00
I}?—GIFI . o et e enenpt 27 Lo A Y 323 50
Biraoml Nuew o $27.50
AC POWER SUPPLY FOR BCGOJ 683
laterchin %) on  On-FMT
swileh. (‘Il (IIAN!.( .\Iflll I' Ir
Vi ' - \ ] ||('l|°
Cen et “ Il M Tc -I‘ riea anual  lor -1}
o B “ e s2.98

BC-604 TRANSMITTER —Compar on unit for
BC-603 Reve nhove, With all tubexs,
BRAND NEW . ..

BC- 684 TRANSMITTER—{C ompanion unit for

BC-622 Revr above, Compl wita all tubes.
Like NEW ..$7.95
BRAND NEW. .. ... .. 500000 ..%$12.95

Sclf-contained automatic unit,
reproduces code practice sig-
nitls  recorded on paper tape.
By use of built-in speaker, pro-
vides code-practice signals to
one or more
Persons at
apeeda from &
to 25 WPAL,

POWER SUPPLY for BC-620, 659, available for 6,
12 or 24 Volts DC, Specify. . vanaq . $8.95

BC-659 TRANSMITTER & RECEIVER

R4 Meo FML Two preselected  channels cory<tal
I S ta M owalls Complete woth SII
koer, " Freo Useel ]
WILLARD 6-YOLT MIDGET 3
STORAGE BATTERY

A Amp. Hour. BRAND NEW. 33" 1.

U1/16" x 2347, Uses Standard Elw-lru-

IVIE . v niar e Only $2.99

= REMOTE CONTROL RM-32
Direet remate control for radio ecquipment. Use.
DO 4 fashlight vats. I'rovides hias for Mxrronhmm
and sidetols © head or lo imp.. Mike
] amd Phone jacks. Ma s mmd phone
pateh unit. BRAND NEW . L

For any equipment
on this page, each. .

SCHEMATIC DIAGRAMS

65¢c

SEND FOR FREE CATALOG,
plus Buys!

January, 1960

many mare Wanderful Sure

Please include 250, pepasit
or Hemittance in Full.
under SS 00.

&

Telephone: CO 7-4605
51 Vesey $4., New York 7, N. Y.

2 VOLT BATTERY "PACKAGE"
1—2V. 20 Amp, lr. Wlllard i!nrn

13 Madel  z 20 [
“ hixlt S .79
T prong Synchrmmus l"lusl-ln

x
12V,
ra Wa
1—Quart  Bottl
cells) . ...
ALL BRAND N
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CHALLENGE

Transistor Radio Circuits

Part 3. The i.f. stage, a.g.c. control circuit, and

the audio detector are discussed in this article.

this is ALLIED's
exclusive new

KN

A PROOUCT OF ALLIEDO RAOQIO

stereo
magnetic cartridge...

it sells at $16%°

and we say it will equal
or outperform cartridges
selling at far higher cost

HIGHLIGHTS:

» 4-Coil Moving Magnet Design

« Precision Diamond LP Needle

» Record-Saving Low Dynamic Mass
¢ Front and Back Mu-Metal Shield

The KN-S00 features high compliance,
wide-range response. low distortion,
superior separation. high output—no
transformer needed. Effective mass at
stylus tip less than 1,40,000 of an cunce
—lightest ever for low, tow record wear.
Equal, clean response from each channel;
virtually humfree. Response + 3 db. 20.
20,000 cps. Has .0007" diamond needle
compatible for monophonic LP's and all
stereo records, Fits a!l tone arms with
standard %" mounting centers.

enjoy this RISK-FREE proof:

Try the KN.500 Cartridge on our 15-.day
trial plan...prove its superiority and
amazing value under your own operating
conditions. Unconditionally guaranteed by
Allied—you must be completely satisfied
or we refund your money!

order from

ALLIED RADIO

@8 csssssssccssssstastan

ALLIED RADIO, Dept. 184-A
100 N. Western Ave., Chicago 80, )11,

0O | accept your challenge. Ship me

KN-500
Cariridge(s) at $16.85 each. If after 15 days | am
not completely satisfied | understand | may return
for refund of purchase price.

Q1 am interested in saving money on everything in
Hi-Fi. Send me your FREE 1960 Catalog.

(IR RN ANENNE Y EENNN NN NN
LA R NN NN NN NN NN BRI N N

Name.
Address
City Zone. Slate
dssssstptnbtoesnsostosscsstee
132

IEprror’s Nore: This material on tran-
sistor cicenits, appearing heve and in sih-
sequent dssues. is being ceprodiaeed acith
the Lind permission of the Doleo Lntio
Division «f General Motors Corporation,
Ahovyh origivally prepaced aod  ddis-
tribted to those serviciog Delea auto
radio receicers, el ol Hhe igtoraalion
is also applicabile to ollier Lippes of (rdn-
sistorized vadios and we belicce it worth-
while to preseat this amelerial o owr
readers,

I.F. Stage

The i.f. amplifier is onc of the most
important stages in the recciver from
the standpoint of good sensitivity. In
vacuum-tube sets, the voltage gain of
the i.f. amplifier is often as much as
100 times, but when transistors are
used, it ix diflicult to obtain gain valucs
of this magnitude at the rf. and if.
frequencies. Therefore, it is conimon
practice to use two or three if. stagoes
in high-gain receivers to obtain the re-
quired sensitivity.

Shown in Fig. 4 is a typical i.f. am-
plifier stage, employing a 2N149 n-p-n
transistor in a common-emitter circuit.
The i.f. signal output from the mixer
stage is shown directly coupled to
the transformer input in a conventional
manner. The primary and secondary
windings may be scparated and mount-
ed in individual cans in some cases and
capacity coupled by C,. Note that the
base connection is at a tap on the scc-

Fig. 4. The first i.f. stage of car radio.
ondary winding near the ground end
or low-impedance part of the coil for
proper matching, A capacitor gives the
hottom end of the secondary a ground
for a.c. signal voltages but not a d.c.
ground because a positive base voltage
is needed for forward bias on the input
diode section of the transistor. The
base voltage of about .7 volt is supplied
by the voltage divider resistors at the
bhottom of the winding.

Voltage drop across the 1000-ohm
cmitter resistor supplies positive emit-
ter voltage and helps to control the
static collector current which is on the
order of 5 ma. This voltage is supple-
mented by a.g.c. voltage which drives
the emitter more positive on strong
sighals and recduces forward bias to-
ward the point of cut-off. This tends

| to keep receiver sensitivity fairly level

since it reduces stage gain while tuned
to strong signals and allows it to re-
turn to normal on weak signals.

www americanradiohistorv com

The collector circuit is tuned to reso-
nance by a 262 kc. transformer pri-
mary. slug-tuncd to the if. frequency.
The amplified signal voHage induced in
this winding is coupled to the next
stage by an untuned secondary tickler
winding with enough turns for proper
matching to the next stage. This meth-
od ol coupling can be used whenever
there are a suflicient number of other
tuned circuits in the receiver to attain
the desired amount of sclectivity. This
would be especially true in receivers
employing more than two intermedi-
ate-frequency stages.

A.G.C. Control Circuit

To keep the recciver output fairly
constant for various strength signals
and to prevent signal overloading of
the amplifier stages, a.g.c. is employed.
The a.g.c. voltage is commonly taken
from the last i.f. transformer primary
or secondary cireuit and in the eircuit
of Fig. 5 the primary signal voltage
is used. It is coupled into the a.g.c. de-
tector circuit by the tickler winding.
When the signal voltage here is in the
direction shown, the 1N295 crystal de-
tector conducts through detector load
resistors B, and R- producing a voltage
drop across the load at the polarity
indicated.

The i.f. signal pulsations are removed
from the detector load by capacitor C,
and the resulting output is direct-cou-
pled to the basc of the a.g.e. amplifier
transistor. This causes the base of the
transistor to go positive, driving it into
conduction and sending eleetron cur-
rent through the path indicated by the
arrows. Further examination of the
emitter current path for the a.g.c. am-
plifier will reveal that resistors R,, R,,
and R, all provide ground returns for
the R63 cmiitter and the current drawn
by the a.g.c. amplifier will therefore
produce a voltage drop across these
resistors. Since cach of these three re-
sistors also functions as the cmitter
resistor for the r.f., mixer, and i.f. stage
respeetively, the additional voltage
drop produced by a.g.c. amplifier cur-
rent causes the emitter of each stage to
go more positive. This reduces the for-

Fig. 5. A.g.c. control of amplifier stages.

RF AMP
2M150

MIXER

IST|F AMP
2hiad EL I ]
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TRU-VAC

REMARKABLE TUBE VALUES AT 1950 PRICES

ALL TUBES INDIVIDUALLY BOXED, CODE DATED
AND BRANDED “TRU-VAC~"
Typical TRU-VAC*® Bargains!
THIS IS A PARTIAL LIST 4SN7GT . . ALWAYS 30c¢

Thousonds More Always In Stock 6WAGT ALWAYS 30c¢
Ova JAUS gas 688 6CHE 657 784 12476 12547 36
014 38C5  eABa 6BA6  6Cle6  45BGT 78§ 12417 12807 33
1A7GT 2BN6  eacCy 6BCS  4CM6  45A7 786 12AU6  125K7 39/44
183GT 3BZ&  sAFa 6BCE  6CMT  4SDIGT 787  12AU7  125N7GT 41
1Ce 3CBS  ¢AGS 6BD6  6CN7 4585 788 j12ave 12507 a
1e7 304 ¢AHAGT 6BE6 6COB  65F7 7CA 12av7 12veGT 43
14 354 sAMs 6BFS  GCR6  45G7 7€5  12AX4GT 12weGT 4%
155 3va  paKS 6BG6G 6C56  65MY TC6  12ax7  12xa S0AS
1G4 4BO7A gALS 6BHE  6CUS  45J7 7C7 12417 14a7/1287 S08S
THSGT 4858  sAmS 68)6  6CU6  65K7 TES 1784 1486 50C5
T4 4817 6AND 6BKS  6D6 6517 TEe 128A6 1407 5016
e ACB6 A0S  &BK7  6DE6  45O7 TE7 12BA7 19 56
INSGT SAMB 6AQs GBL7GT 6DGOGT 65R7 TE7 12606 19AVAGT 57
RS SANB 6AQ7 6BNe  6DO6 614 768 128E6 198G6G 58
185 SATS  GARS  4BOGGT 6FS sus IG?  12BF6 1936 T1A
114 SAVE  6asS 6BQ7  &F6 6VeGT  y7 128H7 1918 4
U3 S5AZA bATH 6BRS &Hé sWeGT N7 12806 24A 76
1US SBRE HAUAGT gpse 6J4 6X4 107 12BRY 2526G1 77
1v2 5J6 GAUSGT 4BYSG 615 6X5GT 757 12B8Y7? 26 T8
1X2  SR4 6AUG  ¢BZs )6 ex8 7X6  12¢As 7 80
2aF4  SU4 6AUR 6817 6J7 676G X7 12CNS 33 84/624
2BNa SUB  SAVSGT 4Ca SKO6GT  7A4/XXL 7yq4 1204 3545 11723
2CYs  3VAG  6AVE 6CB6 K7 TAS 7I4 12F5 3585
3A4 5V6GT 6AWS 6CD6G 6N7 7As 12A8  12K7 35Cs
3AS  5X8  GAXAGT 4Cfs 607 7A7 12485 1216 35wae
3JALS 53 GAXSGT 4CG? 454 7A8 12405 1207 3575

1 YEAR GUARANTEED PICTURE TUBES
Brond New* Allied A-1 Tubes Brand New

Below Listed prices do not include dud. Add Additional $5.00 Deposit
on tube sizes to 20”; on 21” and 24 tubes - $7.50. Deposit refunded
immediately when dud is returned prepaid. Aluminized tubes - $4.00
extra.

Picture tubes shipped only to continentol USA and Canade — All tubes
F.O.B. Harrison, N. ).

108r4 T e 16MPe 1219 12CPA 149y 19AP4 12 )% 1A 1079 TIEP4 1239 ZiVRPA 1209
121r 1049 16XPA 1199 17GPA 1789 0CP4 1589 TIAMPA 1799 2IKPA 1839 NIra 1749
168/CPATI99  10LPA 1219 1InP4 0004 1589 2VAUS (879 1IMPA 2739 24APe 39 4t
T6AD4 1409 Y6RPA 1199 17Ipa 0MPa 1789 TVAVPL 10 7% 21Yra V3% 24Cra 277Y

180P4 1719 17AVPA 1549 17QP4 13189 2IAPA 21 4% 20AWPA 1749 21WPA 17 4% 24Dpa 7979
16GP4 1609  I7BP4 1349 17IP4 16 99 2HALPA 1879 21EP4 173% 21XP4 3749

ruse ]| . factory second tube!
CLip )

ATTEN'"ON'-

Get More For Your Money

ity And Big- OO R TTTTD
Get Quality i 191¢) i =
ger Selection - G':’:’l:::, d . GUARANTEE 3
kable Tube ent Wi, ty TRU-VAC guarantees -
RemorYou Buy At TRU-VAC Orde, oF :ny ?o" anh" free any tube:l
§ When Or Mo s which becomes defective in 10n o
e wse  within r?r\e year ofx] 4 "2
date of purchase. 17 &
ATIENTION QUANTITY USERS! E.U: IR ,97., $25
Big Discounts Are Yours . . . Call or Write For Our 1000 Tube "Private 20+
9

Lobel” Special! Attention Branding Dept. MGR.

MONEY CHEERFULLY REFUNDED WITHIN FIVE (S) DAYS,

IF NOT COMPLETELY SATISFIED!

TRU-VACE® PAYS YOUR POSTAGE

On orders of $5 or more in U.5.A. and Territories. Send approximate
postage on Canadion and foreign orders. Any order less than $5
requires 25¢ handling charge. Send 25% on €.0.D.’s. All orders subject
to prior sale.

Complying with Federal regulations, the following statement appears
in ol Tru-Vac cdvertising: Tubes appearing in this ad may be FAC-
TORY SECONDS or USED tubes and are clearly morked.

Write Dept. L For FREE LIST Of Other Tube
. ® Types and Products Sold By TRU-VACE
Electric Company

Harrison Avenue Box 107 Harrison, New Jersey visit Our Huge Testing Dept. In The Heart
HUmboldt 4-9770 . Of Hasrison, N. Js Electronics Industry

- - - ——
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These men are getting
practical training in...

ELECTRICITY

ELECTROHICS
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Train in NEW Shop-Labs of

COYNE

In Chicago—Electrical and Electronic Center of the
World. Prepare for a better job and a succeasful
future in & TOP OPPORTUNITY FIELD, T'rain on real
full size equipment at COYNE where thousands of
successful men have trained for 60 years--largest,
oldest, best equipped school of its kind. Professional
and expenemod instructors show you how, then do
practical jobs yourself on more than a quarter of a
million dollara worth of equipment. No previous
experience or advanced education needed. Enploy-
ment Service to Graduateas.

Start Now—Pay Loter—Liberal Finance and Pay-
ment Plans. Pay mosat of tuition after graduation.
Part-time employment help for studenta. Choose
from nine yearly Starting Dates.

Mail Coupon or Write to Address Below for Free
Book - *'CGuide to Careers,” Whether you prefer
ELECTRICITY, TELEVISION-RADIO OF COMBINED ELEC-
TrRONIcg, which includes both fields, this book
describes all training offered.

Informotion comes by mail. No obligetion and NO
SALESMAN WILL CALL.

B. W. Cooke. Jr., Pres. Founded 1899
COVYNE ELECTRICAL SCHOOL
Chartered g= un FEducativnal Institution Not For Profit
1501 W, Congress Pkwy., Chicago 7, Hi., Dept. 10-6("

MAIL COUPON

SR WRITE TO
EODNESE RELOW

c Orieg |
I covne ELECTRICAL ScHOOL | (e
l New Cayne Building Depl. 10-6C R |
| 1501 W. Congress Pkwy., Chicago 7, 11I,
I Send BIG FREE book ond details of all the training I
you offer. I am especially intarested in,
: [ Elecricity O Television [ Both Fields l
| Name. l
| Address. o
{ City o State.. e |
(V) unders!und no Salesman will call) l
e —_—— e e -
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ward bias on these stages, driving the
transistors toward cut-off and reducing
their gain.

Stronger signals produce more i.f.
voltage at the tickler winding which, in
turn, produces more a.g.c. detector out-
put and a more positive a.g.c. amplifier
hase voltage. This drives the a.g.c. am-
plifier into stronger conduction causing
an increase in current through R,, R.,
and R. producing a greater voltage
drop across these resistors, and more
positive emitters in the r.f., mixer, and
first i.f. stages. This further reduces the
receiver gain, which is necessary to
keep the volume level at the speaker
relatively constant for various signal
strengths.

Note that a 1N295 crystal diode is in-
serted in series with the a.g.c. connec-
tion to the r.f. amplifier emitter. This
delays thc application of a.g.c. voltage
to the r.f. stage because thc crystal
diode offers a high resistance to cur-
rent flow until the a.g.c. linc becomes
more positive than the r.f. amplifier
side of the diode. At this time. the di-
ode resistancc drops and a.g.c. current
begins to flow through R, and the diode,
producing a.g.c. voltage at the r.f. am-
plifier emitter. The delay is desired to
keep the r.f. stage operating efficiently
over a wider range of signals than the
other two stages, which keeps selectiv-
ity, image rcjection, and signal-to-noise
ratio at a high level.

Audio Detector

After sufficient amplification of the
signal is obtained in the i.f. stages, the
audio intelligence must be removed or
detected from the signal carrier. This
is a function of the audio detcctor
stage, such as the one shown in Fig. 6.

FINAL I F TRANS.
-

FRDW
1F AwP

TOAGC
OET.

AUBIO COUPLING
TRANS

Fig. 6. Simplified audio detector diagram.

The if. signal is taken from the last
i.f, transformer and applied to the basc
of the R62 audio detector transistor.
Note that there is no forward-biasing
network in this circuit and the tran-
sistor remains cut off until signal is
applicd. As signal voltage is developed
across secondary winding L., it is ap-
plied to the base of the audio detector.
During the half cycle that the base
voltage swings positive due to applied
signal, the transistor input is driven
in the forward direction, causing elec-
tron current to flow as indicated by
the arrows in Fig. 6.

Since the ground return for the emit-
ter is at the left end of thc volume
control, both the collector currcnt and
base current must flow through the
control, producing a voltage at the
control as shown. During the half cycle
when the i.f. signal reverses polarity at
secondary winding L., the transistor

www americanradiohistorv com
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KEEP CANDEE HANDEE!

APN-1 FM TRANSCEIVER
4204680 Moo Compl, with lubes, Exe,
Save hy hoying twa for,

BC-603 FM RECEIVER

This Special Re-run By Popular Demand!

La. $2.95
Z5.00

20-27.9 MC. 10 push-buttous for channel selec-
tion, Continuous tunine.  Suuelch circuit. Com-
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WITH antenna. less tubies.  ervslils,

coils. Ounly x . .
APX.6 TRANSPONDER
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R 25 ARC.S MARINE RECELVER--1.5-3 Me.
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T-18 ARC-S MARINE TRANSMITTER—-2. 1 H
Mo, Fxeetlent eandition. With tubes . $5.95
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TRANSMITTER

(Government original cost $1,000.00)
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voice, {MCW) or CW telegraphy. Class "B
audio modulator system capabie of modulating
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Incorporates automatic  turing mechanism
which may be used to select any one of 11
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Shipping weight 90 pounds.
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$39.50
$49.50

Write for Bargain Flyer

R W ELECTRONICS

2430 S. MICHIGAN AVE.. DEPT. N
Phone: CAlumet 5-1281  Chicago 16, lllinois

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

current cuts off and the voltage drop
across the volume control disappears.
Thus rectification has taken place but
the i.f. component must be removed
before undistorted audio detection is
completed. This is accomplished by the
.05-pf. emitter capacitor which is con-
nected across the detector load resist-
ance, consisting of the 680-ohnt emitter
resistor and the volume control. This
capacitor is large enough to filter the
i.f. pulsation across these resistors but
allows the audio signal fluctuations to
remain. This audio signal voltage at
the volume control is coupled through
the 25-pf. capacitor to winding L. of ‘
the interstage audio coupling trans-
former, for transter to an audio-ampli-
fier stage. I
This detector eireuit offers minimum
“loading” of the last i.f. transformer
since the transistor input impedance
is high when operated with no d.e. for-
ward bias. Further isolation between
the i.f. transformer and the deteetor
transistor is sometimes obtained by
adding a erystal diode in series with
the base lead of the transistor. This
added isolation may be necessary in
signal-seeking auto radios where any
signal dampening at this point may in-
terfere with normal triggering aection.
(To be continued)

| Sun { Mon | Tue [ Wed | Th | Fri | Sat |

W
CALENDAR 1EH1

of EVENTS JE2
“MA“‘&.H.

JANUARY 6.9
1960 High Fidelity Music Show. Spon-
sored by Institute of High Fidelity Manu-
facturers. Shrine Exposition Hall, Los
Angeles, Calif. Open to public.

JANUARY 11-13
Sixth National Symposium on Religbility
and Quality Control. Sponsored by IRE,
AIEE, EIA, and ASQC. Statler-Hilton
Hofel Washington, D. C. Program in-

formation available from C. M. Ryerson,
RCA, Camden, N. J.

JANUARY 22-25 |

1960 High Fidelity Music Show. Spon-
sored by Institute of High Fidelity Manu-

facturers, Brocks Hall, Civic Center, San
Francisco, Calif. Open to public.

FEBRUARY 1.4

Instrument-Aufomation Conference and Ex-
hibit. Sponsored by the Instrument So-
ciety of America. Rice Hotel and Sam
Houston Coliseum, Houston, Texr. Full
details available from ISA at 313 Sixth
Ave., Pittsburgh 22, Pa.

FEBRUARY 3.5

1960 Winter Convention on Military Fiec.
fronics. Sponsored by IREPGME and Los
Angeles Section of IRE. Biltmore Hotel,
Los Angeles, Calif. Exhibits, field trips,

and papers.

January, 1960

NEW
{11} ANTENNA
MIXING NETWORKS

MODEL TX-(*)
Give Multi-Channel, All-Direction Reception
Simuiianeously...for FM, TV, UHF and Color!

Now multi-set families can have all-direction reception at
the same time on one common line! No more rotators or
switches . . . the versatile Jerrold Model TX-[*} can be
used individually or in any combination to reject unwonted
channels and to bring in weaker stations bright and clear.
They will mix cut-to-channel antennas with a single broad
bond antenna . . . separate individual channels . . . mix
or separate VHF and UHF . . . and mix or separate VHF
TV and FM . . . all without loss of signal.

Model TX-(*)
$5.95 iist

4 Model TX-{*)
with gang plate

Jerrold TX’s feature:

e up to 9 antennas on a single down lead

¢ high Q band-poss circuit for highest rejection

® negligible feed-thru loss. .. less than g knife switch

® matched mixing jumpers . . . for low YSWR

® unbreakable attractive housing, complete with hardware

e universal mounting ... indoor or outdoor

* SPECIFY UNITS DESIRED: ony TV channel from 2 through 13; FM; H-L (VHF high-low} ot YHF-UNF

EHH” ]] ELECTRONICS CORPORATION, Distributor Sales Division
Dept. PD 193, The Jerrold Building, Phila. 32, Pa.

Jerrold Electronics (Canada) Limited
Export Representative: CBS International, New York 22, N. Y.

LOOK TO JERROLD FOR AIDS TO BETTER TELEVIEWING
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www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

SHIPPED ON APPROVAL
e f EW =—_  C(RT TESTER-REACTIVA'I‘OR heid

oy | NOW...a TESTER-REACTIVATOR really designed to test,
‘,% repair and reactivate EVERY PICTURE TUBE MADE — whether
\ black and white or color . . . with exclusive features never

1

= hefore found in picture tube testers.

THE MULTI-HEAD)(patent pending) . . . A SINGLE PLUG IN CABLE

AND UNIQUE TEST HEAD A tremendous advance over the maize of
cable and adapters generally found with other testers. Enables you to test.
repair and reactivate every type of picture tube with greater convenience than
. ever hefore . . - 50 degree to 110 degree types from 8" to 307, whether 12 pin
o base, 8 pin base, 14 pin base ...even the very latest 7 pin bhase. A special
color switch on the MULTI-HEAD enables you to test, repair and reactivate
each of the red, Rreen and blue color gUNS separately.

WATCH 1T REACTIVATE THE PICTURE TUBE — You actually see and con-

trol the reactivation directly on the meter as it takes place, alloyving you for
the first time to properly cantrol the reactivation voltage. This eliminates the
danger of stripping the cathode of the oxide coating. 1t enables you to See the
speed of reactivation ang whether the build-up is lasting. You will see if the
cathode contamination is too great and if the picture tube is too far gone to
be reactivated.

CONTROLLED n“SHOT' WITH HIGHER VOLTAGE FOR BETTER

REACTIVATION — stronger than any found in other testers ... high enough
to really do the job — yet controlled to avoid damage to the Eicture tube.

-

Housed in .

hand-rubbed -
oak carrying
case —- cOmM-
plete_ with
MULTI-HEAD*

PP LA Terms: $13.50 within 10
days. Balance $11 month-
ly for 4 months.

4 UNIQUE HIGH VOLTAGE PULSE CIRCUIT — will burn out inter-element
- == | e shorts and weld open circuits with complete safety to the picture tube.

The CRT-2 steps_in and solves the limitations an 5 VISUAL LIFE TEST — Enables both you and your customer to see the life-
prasern say CRY Testers Umike oS o e VA R T e gt on, the meter, The fiel (St XA G
brilliantly engineered circuit desipned to test. repair and reactivate tom e can :ee !gf rg‘r‘:ﬂ? °rf y?uget:‘st:‘a:g:: :;iies;ahfm virtually eliminates
every black and white or color picture tube made. The CRT-2 eliminates resistance to pictur e repla < ¥

the guesswork and fisk hat until now, has always been present when 2 TESTS, REPAIRS AND REACTIVATES SPECIAL LOW SCREEN VOLTAGE
picture tube is reactivated. I accomplishes this by providing perfect «T ! ) ) .
Piro) of either the 'Boost’ or ‘Shot’ method of reactivation. UBES — Many ncw type plctuee tubes use spdec-al o waltage af apmront

mately 50 volts. The CRT-2 will test, repair and reactivate ese types wit

THE CRT-2 DOES ALL THIS RIGHT IN THE CARTON, {he same thoroughness as the regular types with complete safety.

OUT OF THE CARTON OR IN THE SET 7 SEPARATE FILAMENT VOLTAGES — Including the very latest 2.35 volt
TEST ¢ and 8.4 vo!t types as well as the older 6.3 volt types. z,
.~ for guality of every plack and white and color picture tube 8 TESTS, REPAIRS AND REACTIVATES ‘SF' PICTURE TUBES — found in "
w for all inter-element shorts and leakage up to one megohm @ the newest Sylvama and Philco TV sets, These picture tubes have different g
. for life expectancy hase pin connections than standard picture tubes and there is always an B3

E element of risk that the tube may be burned out when tested with ordinary ’*
R PAIR picture tube festers. The CRT-2 is designed to accommodate this new base ;E

. Will clear inter-element shorts and leakaec pin arrangement and will test the tube with no danger of damage.

w Will weld opens hetween any two elements in the tube gun

REACTIVATE ADDITIONAL FEATURES

» The unigue controlled ‘SHOT' {high voltage pulse) method of reactiva- g R . _— -
i e Employs the time proven dynamic cathode emission test principle o Large 42

peg g
‘b bowid

Py
T rovided by the CRT-2 will restore picture tubes to new life in ' ] o
instances where it was not possible before. Furthermore the high meter with heavily damped movement for smooth action, accuracy and long life 23
voltape is applied without danger of stripping the cathode as you . Prpvn_!es_scparate shorts test for each element in the picture tube @ Filament (b
always have perfect control of the high voltage pulse. continuity is Shown on a separate glow indicator o An easy to read instruction [

~ The ‘BOOST’ method of reactivation also provided by the CRT-2 15 manual contains all the latest testing information on old and new type picture
used effectively on tubes with a superficially good picture but with tubes e Housed in handsome hand-rubbed oak carrying case with special compart-

i ment for MULTI-HEAD and line cord.

poor emission and short life expectancy. 1t will improve definition, * patent pending

contrast and focus greatly and add longer life to the picture tube.

O TRL VNS b .

IN-CIRCUIT CONDENSER TESTER

Here is an IN-GIRCUIT CONDENSER that DOES THE WHOLE JOB! The CT-1 actually steps in and tak

IRCUIT, 4 | } i - es ove
where all other in-circuit condenser fail. The ingenious application of a dual bridee grincil-::ﬂeI gives the cT-1 2:
{remendous range of operation . .. and makes it an absolute ‘must” for every serviceman.

in-circuit checks: OUTSTAanNG FEATURES

4w Quality of condensers even with circuit shunt resistance @ Ultra-sensitive 2 tube drift-free circuitry
.. (Tnis includes leakage, shorts, opéns, intermittents

Vaiue of aill condensers from 200 mmfd. 10 .5 mid. @ Multi-color direct scale readings for both quality and

: ) value .. . in-circuit or out-of- ircui

Qhunlny of all electrolytic condensers (the ability to hold a ! cireuit

charge s i ircui i
ge) ® Simultaneous readings of circuit capacity and circuit
v Transformer, socket and wiring |eakage capacity resistance

@ Built-in hi-leakage indicator sensitive to over 300

out-of-circuit checks: megohms
w Quality of conilensers . . . (This incl fes 1ea i i
T T (This includes leakage, shorts, opéns @ Cannot damage circuit components

- anue'of all condensers Iron'l 50 mmfd. to .5 mtd. @ Electronic eye balance indicater for every greater
” thuaaln’y of all electrolytic condensers (the ability to hold a accuracy

rge)
Lo High resistance 1eakage up to 300 megohms @ Isolated power line g hg TERMS: $9.50 within 10
o o unknown condensers . . . fransformer, socket, component $ LY1] days. Balance 35 ety

 wiring 1eakage capacity @ Housed in sturdy hammertone finish steel Net for 5 months.

case . . . comes complete with test leads

e - eamam -
T TR S e f TR E R
"

EASY TO BUY ‘IF SATISFI.ED—see order forr'n

www americanradiohictorvy com on fﬂCl.ng Page ‘



www.americanradiohistory.com
www.americanradiohistory.com

i i i ts are indispensable

e yourself at no risk that CENTURY instrumen . | ibie

) EE T R I A l ?nory‘::::cevzz'ry day work. Send for instruments of your choice mthouttqb'lrgES

F o R I o D AY tion ... try them for 10 days before your buy . . . enly then, when satisfied,

pay in easy-to-buy monthly instaliments — v_vithout any financing or carrying charges added.

NOW “=57.575 s VACUUM TUBE VOLT METER
ol WITH LARGE EASY-TO-READ 6 METER — )

- . i WS Y > ¥
featuring the sensational new MOLTI-PROBE - prent pending '
No extra probes to buy! The versatile MULTI-PROBE does the work of 4 probes

@ DC Probe @ AC-Ohms Probe © Lo-Cap Probe @ RF Probe

The VT.1 is a tremendous achievement in test equipment. wWith its unique MULTI-PROBE it will do
all the jobs a V.T.V.M. should do without the expense of buying additional probes. No fonger do you
have to cart around a maize of entangled cables, lose time alternating cables or hunting for a mis-
placed probe. With just a twist of the MULTI-PROBE tip you can set it to do any one of many time-
saving Jobs. A special holder on side of case keeps MULT|-PROBE firmly in place ready for use.

FUNCTIONS OUTSTANDING FEATURES

Ps WOLTMETER . will messure D.c. down to | &, ComBletely portable — selt powerea with fang Iite
1.5 volts full scale with minimum circuit toading batlenies we permits use everywhere ® New advanced
and give accurate readings of scale divisions as low pentade amplifier circuil assures amazingly low battery
as .025 voils . .. Will measure low AGC and oscillatar drain ® Large & Ioo-mlcroamp:rg meter, many times
bias voltages from .1 volts or less up to 1500 vaolits [nobre sf"s'"" than m“,"s Hoes uny m?,s' V"T‘V'M' S
with consistent laboratory accuracy on al ranges . ., o 38’ 2? g::c'u:;n:y e 0"28"? Sim ":-"’-cg '“::- sc.'ale
Zero center provided far all balancing measurements easy-to-read 4-s|;alesc:|e|e°rnu No he;T?)Qt;ratinua;scn?r:sr
;':“;." as T."s.‘e:’r"t‘;"'l“’m." fatio detector alignment and rigid stability and accuracy ImMune to power Jine

!l amphiier balancing. fluctuations @ Ampiifier rectifier circuit with frequency
ments o o o iy {2 PO ek mepsue [ ESmEEIES s L et ney
ments as low as 3 volts of any wave form including . clically Iburn ouT st H:ndp € E"Y dls a ity
TV sync, deflection voltages. video pulses, distortion Brach y cout p - -erafied circuitry
in hi-fi amplifiers, AGC and color TY gating pulses . _ 10
Scale divisions are easily read down to .1 vaolts . _ .
Measures RMS at 1°20th the circuit loading of a
V.0.M. . . . Unlike most other V.T.V.M.'s there is no

o resistors used for permanent accuracy e Separate
RF ground return for low-loss RF measurement o Micra- .
Phone type co-axial connector ® Matching cover pro- Housed in

IEoLsE(i:r?rach;:;:é na:;;;?; AC range. tects instrument face — snaps on and off instantly, gtae’glr-'::?wrsl:r:
... Measures fram o complete with
to 1000 megahms . . . Scale divisions are easily yoay SPECIFICATIONS MULTI.-PROBE
down o .2 ochms . . . Will measure resistance values oo Volts — 0 10 1.5,6/30 150 300 6001500 volts
from .2 ohms to one billion ohms . . - Will detect Pa
Ak J 3 - - ® AC Volts (RMS and Peak-to-Peak) — 0 1o 3 12 60 300 1200 volts TERMS: $14.50
géﬁuernesse.:;._ance leakage in electrolytic and by-pass #0hms ' 010 a billion ohms, 10 ohms centar ceas Rx110,100/1K /10K, $

within 10 days.
Balance $11
moenthly for 4

100K 1M
RF and LO-CAP MEASUREMENTS . . , g Peak reading demodulator supplicd for use on all pC ranges
With these extra VT-1 functions yYoUu can measure @ Zero Center available on all DC volt ranges with zero at mid-scale
valtages in extremely high-impedance circuits such e Decibels — from -] Db to -+-10, 22 36,50 62 based on the Dbm unit: 00b-

as Sync and AGC pulses, driving saw tooth voltages, IMW in 600 ohms morths.
Color TV Rating pulses. mixer autpul levels, |.f. & Impedance — 11 megohms OC. 1 megohm AC, 10 megohms to-Cap

stage-by-stage gain and detector inputs, @ Input Capacity 130 mmid. RMS, 250 mmfd Peak-to-Peak, 25 mmfd. to-Cap

FAST-CHECK TUBE TESTER =

Simply set two controls insert tube and press i
. aile quality button to test
any of over 700 tuhe types completely, accurately . . . IN JUST SECONDS!

Over 20,000 servicemen are naow using the FAST i i
2 _ now i “CHECK in their every da work and i
ssréleclll?nggt'r:\noerewtagbggvt:‘i'the'\l/r:r';al!tl?1% u?'pr?msable call-backs and incrgasinyg their do”aarree;:’%tit':zg
i effort. i i
chose the FAST.CHECK abave all other tube tegfe:g.r yoursell at no risk why s eSS m e

T

PICTURE TUBETESTADAPTER 'g
INCLUDED WITH FaST-chEck | RANGE OF OPERATION &
Enables you to che ecks guality of over 700 tubes types, employin i s
picture tubes (inclcukdiz“ 959, 0y Synamic cathade emission test. This gOVz:ngtOhf% 31’2: i
the new  short-aecs “g ?39:"“?,'.;2" ttl:t%esl:;n use tudlatyi igcluding the newest series-string e
) a plate-volt tubes. 0zZ4s, ic ]

|\ degree type) for cathode [cRUlators, special purpose hi-fi tubes am;"'eafén %‘:eg;getsdhf’ss L5
p emission, shorts and |ife : 5282:5 :or inter-element shorts and leakage, ;"
expectancy ... also to reju. ecxs for gas content, -

Housen \ venate weak picture tubes. | ** Checks for life-expectancy. >
in hand- 3
rovbed | . Mo time conco . SPECIFICATIONS iTH
ing case | ional tastels MuUltinle switching . . only two settin S are required i . =
t’:)grrr‘!%;ﬁ:e | foré;t%rJ’VQHtsl%réal testers o No annoying roll chart cthecking . g IULE Zﬁ:;{e‘,’;s}?ﬁs"cﬂg’,’ ;’.,aé’k,‘u,fe' imtchgs ?fh‘
omilct P e Lk T e e A
[ 0N is defective i “Bag" e [BE
adapter LLLLNSRE TERMS: $14.50 I;O:Ltsg“phw bronze beryllium tube sockets never needlrcgl':aecct#lzcntw”or r7’3-Bpuin Ba%?i so_n_the tmqtl.;'r nere bR
within 10 days. p,otec'eu‘;’L;‘iﬁ’;f'a:cibifrﬁl;l";z’r’nbo'ﬁ{smgal Ype Mcter is the most sensitive available ye?'?ugsgzilg te!“uellr; £3.

) 3 - . A ! tio
s 50 Balance s11 line voltage variation ® 12 filament nosit?:ﬁm S Sepann mﬂera:?dr srg:)vrtc‘lé"g?t' t;‘bef ¥ Cu"l]ner]satlon i 'h:'
MM nonthiy for s no shock hazards e Lon 1ewel indicators o Line isolated —
months. NOTE: - Circuitry is enpineered te accommodate

Ngs are furnished periodically at no cost.

-

e ' e "'Ef—’i""?’"‘“?'-,‘
CONVENIENT TIME PAYME — ING CHARGES

e JCENTURY ELECTRONICS CO., INC.

ARE i : ew York
INSTRUMENTS STRUMENTS DESIRED 111 Roosevelt Avenue, Dept. 201, Mineolq, N} i
GUARANTEED FOR CHECK IN Please rush the instruments checked for a 10 day tree Irial. |1 satictied | agree to pay

ayment within ay 1 ook B o
ONE FULL YEAR ' Madel CRT.2 CRT TESTER REACTIVATOR $57.50 ::':)fng?ev::lypsyl?snedwl' will return the instruments within 10 diys and there is n

; i FINANCING
$13.50 within 10 days. Balance $11 monthly for 4 months. | further obligation. It is understood there will be NO INTEREST or

charges added.
The eXtremely low I[] Madel CT-1 In-Circuit Condenser Tester $34.50 E

i ithi onthly for 5 months. o
prices are made | $9.50 within 10 days. Balance $5 monthly Ao —
' Mode| VT-1 Battery Vacuum Tube VoIt Meter $58.50 Please print Clearly
i 1 gl g (150 ID $14.50 within 10 days. Balance $11 monthly far 4 months.

FOT AREROGFIRG, di Mode! FC-2 Fast-Check Tube Tester. ST BT i i 1 e s
rect from the D $14.50 within 10 days. Balance $11 monthly for 5 months.
State ... ... R .

manufacturer. | Prices Net F.0.B. Mincola, N. Y. o § e e 1 Bt S
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—TAB" Tubes Tested, Inspected, Boxed—

Six Months Guarontee!! No Rejects!
NEW & Used Gov't & Mfgrs. Surplus!

Ordrrs 810 or more, Reeciving fype anly
+

B 5 N
154 . 6CB& My 128E6

o1
v 161
i swrplus B trouies frum e

h
.Hu 19BGE L. LT
T 1

1

42,00
V.o

TUBES WANTED' WE BUY! SELL & TRADE'

— S
*New Silicon 500Ma Rectifiers
rms piv rms piv | rms piv rms piv
35 S0 70 100 I 140 200 210 300
30¢ aS¢ S0¢ 65¢
s e | rmie wi T | s i | s pi
280 400 350 500 420 &00 430 700
78¢ $1.00 $1.26 51.50
Tpms miv L vms piv T Cems piv 1 rms piv T
560 BOO 630 S00 = 700 1000 770 1100
$1.59 $1.89 $2.58 $3.12
Use In Bridge or C.T. up to 750mo dc
IRilieon o1, Vooa 250 Ma Rectibees M- enne
106°C at v HMS. Kpecial 2 for §13 25 for ¥10.

sPostpaid 48 Sfatee

TRANSISTORIZED OC POWER!
HI-EFFICIINCV bC to DC to 450 VDC
“TABSTAT'" KIT or BUILT!
oatput 40 & TAP 250VDE a1 wp o
1M MA Up 1o 1o Watts ROCY  ythe

c foripple (1.20% 5 low idbe <-m

mp silieon re ('( .

orowd transf. fused

Nﬂ wlation
Small i

ere,
el pront
10me
priced gl
Assembled
Tap . |A“v
~T Tt |(|22‘-( " $27.
Kit T K it
THHIMCK $24.

KITS! “‘TAB"' THE BEST KITSI

Atl Rty Contaii Moot Populne Valure & Seusy
it 2 Eng. Parallel Rules Kit S Sub-Min Fub
Hit 35 Precesion Resistors Kit 40 Stando# Insula!eu
Kit 10 Switcheg X1t 38 Powcer Resistors
Kit 7S Resistors Yo L ,W Kt 75 Mica Condensers
Kt 130 Carbon Resistors Kit S Crystal Drodes

Mit 25 Panel Lamps Kit 100 Fuses, Assorted
Kit 12 llectwlyhc Cand's Kit 100 Ccramic Condse.
Kit 56 Tube Sockeis Kit 10 Germanium Diodes
Kit 65 Tubular Cond sers Kit S FT243 Xtal Molders
un 500 Lugs & Eyelets Kit 8 Silicon Diodes

¥t 10 Bathtyb Oil Cond's Kot 5 Microswitches
Kit 5 Ibe. Surprise Pch Kit 4 Asstd Rectihicrs
Kit 10 Xmtte Mica Condsr. | Kit 2 PNP Transistors

Kit 3 Phane Patch Ximrs
Kit 3 Srarchlights

Kit Circular Slide Ryle
Rit 12 Algtr Clip Asst'd,

BEUY 1o KITS—GET ONE FrREE EACH KIT 99c
NEW DC POWER for TRANSISTORSH

New Towecost 25 volt one i

17 Sopple Power Suppl

~l-uilucvl e Ty ll\~|~tﬂl“
frr

Kvl 4xS50 Ft Hookup Wire
Kit 2 Veeder Countrrs

®it 2—Camputer Toroids

Kit Migh Gain XTAL Mike

NEW Selenium Rodio & TV Rectifiers! GTD.

65Ma 45¢c. 6 for $2; 100Ma 45c, - 12 35:
250MA &Sc. @ 10 $6; 300Mﬂ L1 Y- L 10 %8;
S00Ma S1. 10 $8, 25 $1

Grderr of 8it) or Mere, P, z,md 48 Stuteal

*NEW ""TEKSEL'® SELENIUM RECTIFIERS
FULL WAVE BRIOGE RECTIFIERS. GUNE YEAN GiTL!

AMP, | 18VAC | JIGVAC| T2VAC | 134VAC
CONT. 1avDL | 28vDC | 56vODLC '118voc
1amp | § 1.30| 3 2.00( 3 430/3 9.as
2AMP 2.15 3.00 .25 12.30
3AMP 2.50 4.00 B.60 16.75
GAMP 4.15 B.00 1B.78 36.15
10AMP 6.10( 12.15 2630 48 90
1SAMP .50 19.00| 40.00 66.60
2aamp 15.00° 29.45! 57.50/ 108.45
FOR BEST BUYS! ''TAB" for BARGAINS
AN_ARRZ Revr As Is Good for Parls $1.59
RB2Z—VUSN 200-400 Mc's Revr less 'I’ubu $25.00

BCSSJ 100 ta 200W Xmittr Phone o Cw 2 to 4.

c EX includes 12V Dynmtr § Channrls 539.00
1£] Yape lzDO Ni(llly Gtd $
Ihih" Tape Myla 400 " ﬂell Q"y Sl 49 3 sxz
Snooperscope Tube 2‘ 5
2N277 $4.50; 2N278 SS. so. ‘2Nsa1 $3: 2NaeZ 35

TERMS: Money Back Guarantec!

“ ” Our uu. Gl $2 mun. osder
. Agd -hpg charges

or 'or c o D 25% Drp. Prices

shown subsect to chanae
112-wa LIBERTY ST., N.Y. &, N.Y.

Send £8¢ LS
PHONE: RECTOR 2-6245, e

138

] )
| What Set Owners Think
I (Continued from page 49)

has obviously heen influenced by the
fact that the industry has traditionally
underestimated its own worth. What
other guide does he have for deter-
mining a fair price? A rather high
number of set owners (17 per-cent)
admit they do not know what a fair
price is. Also. thev seem to be getting
suspicious of the lower prices (Table 7)
characteristic of *bait” advertising.
Firmness on the part of the service
shop may work better than indecision:
a “compromise” fee ($2.50, $3.50, $4.50,
ete.) does not seem to re-assure the
customer as much as a flat figure that
is fifty cents higher! Whatever the
price may be, few set owners (11.3
per-cent in Table 3) are likely to gripe
about it. In fact, a few think charges
are not high enough. There is very
little reason for any professional to
delude himself with the thought that
he can add much volume by pricing
himself out of business.

The gloomy specter of the “drug-
store’” checker is not a mere fancy,
according to Tables 8 and 9. Most peo-
ple have never bothered with them, but
the minority that has (35.8 per-cent)
is quite substantial. Fortunately, this
figure seems to be somewhat higher
than the national average. Tuig-Sol’s
merchandising manager, Robert M.
Andrews, estimates that 12 per-cent of
tube sales arc through vending ma-
chines nationwide. Some comfort is
provided by the fact that more than

Don’t know

such testers were not satisfied with the
results. This means that, of all persons
interviewed whether they had used
such testers or not, only about 23 per-
cent were satisfied. The principal rea-
son given for dissatisfaction was “not
accurate.” Thus, although the drug-
store tester has made serious inroads
on tube sales by service shops. the
practice is vulnerable. It is note-
worthy that many consumers indicated
they used the non-professional outlets
only when regular service shops were
closed, as on weeckends or holidays.
Another point on these testers: not
all who are ‘*satisfied” involve lost
business to shops. Where the checkers
indicate that no tubes are defective,
the set owner may turn to other chan-
nels while still fecling he has received
a fair deal. Although complacency is
a mistake, there is a clear limit to
how much checkers can do and how
much business they can take away.
The first general conclusion we may
draw is that the independent service
industry has one great Achilles’ heel:
a great deal of the business on which
it must rely is being siphoned off in
other directions. On the other hand,
there is far less consumer resistance
to its practices and prices than it real-
izes. In addition to continuing to ren-
der honest and competent service, it
must be more confident and aggressive
than in the past in insisting on realistic
charges. in promoting its own stature
in the eves of the public, and in articu-
lating the point that it should be the
first resort, rather than the last, when
sets need service. In short, act like a
professional if you want to bhe treated
like one. 30—

PER-CENT

155
70.8
13.7

- o o e S o S D (P S G o S D D D 0D W D o oA W o D P S e S b/ e

one-third of the people who had used

1
1 Sets under Warranty
|
: RESPONSE

1 : Yes
I No
1
}

RESPONSE

Yes
No
No answer

11

Ownership of TV Insurance

PER-CENT

10.7
80.8
8.5

o 99 s T o o S Tt gt T g e e ol b o S D

in Family

NUMBER OF SETS

1
2
3

[}

-————————— - —— —

MODEL,

. Console
Table model
Portable
Combination

N
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Multiple Ownership of Sets

PER-CENT

75.8
23.7
.5

Dy e S M D S S NS D R D S S S D G S S S D Gub e GG G SR S gt S e S S D g D s S s

Types of Sets in Use

PER-CENT

56.2
25.4
9.3
9.1
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20-Watt Amplifier

for 15 watts; and 2.7% for 20 watts.
These figures are high compared to the
1% figures that we were able to ob-
tain from many of the individual high-
power amplifiers during the pre-stereo
days. The results in this case, however,
are not a true indication of the IM
distortion alone as other factors are
actually included in such a measure-
ment.

IM distortion measurements are a
deep concern to the industry at pres-
ent. The new Institute of High Fidelity
Manufacturers standards for testing
amplifiers have excluded IM distortion
tests for the time being. Their hope is
to provide time for further analysis
hefore additional standards are deter-
mined. (See page 51.)

Basically, the 60- and 6000-cps fre-
quencies are the customary ones to
use, but any combination of any two
frequencies in the audio range could
be applied. IM distortion figures would
vary considerably depending on the
combination used, and the 60-cps signal
provides an extremely severe test, par-
ticularly for integrated amplifiers of
today. For amplifiers having a flat fre-
quency response from 30 to 15.000 cps
at maximum power output, the 60-cps
characteristic is not severe. However,
for the more economical integrated
packages, saturation of the iron of the
output transformers does occur at the
frequencies below 100 cps (depending
on the design) resulting in loss of pow-
er output at the low end. The IM
distortion figures in such cases now be-
come a characteristic that combines
erroncously the IM distortion with the
characteristic of loss of power output
at low frequencies. Suffice it to say
that this is a problem at the moment
and we will reserve decision until later
as to whether we will continue taking
IM distortion measurements.

The kit is not difficult to assemble if
one follows closely the detailed con-
struction manual. We actually assem-
bled the kit in 13'4 hours. This may
seem like a ridiculously low figure to
many. However, things seemed to click
off rather rapidly so that we did not
run into any lost motion.

We know of another case where this
kit was built in 18 hours and this may
he a more realistic aver age figure, We
did run into one unusual problem. The
multi-deck selector switch, as it turned
out, had one of its decks rotated 180
degrees. This was a mis-assembly on
the part of the supplier of the control
switch., We feel sure that this is an
unusual situation and the chances are
one in a thousand of its recurring.
We had no other problems with the
unit. In our opinion this integrated
amplifier will provide true high-fidelity
performance,

The kit is available for $79.95 and
a factory pre-wired version is avail-
able at a price of $129.95. 0~

January, 19460

(Continued from page 60) |

Full Color Giant Fold-Out
Charts Still Available!

Here's a complete series of colorful, authoritative fold-out wall-charts
(originally appcaring in the pages of ELECTRONICS WORLD)—
yours for only 15¢ cach. All in full-color—each suitable for framing.
1. Y.H.F. TV Spectrum and Inferference Chart: Servicing aid for TV techni-
cians and hams—saves hours by tracking down interierence,

2, Hi-Fi Crossover Network Design Charts: Tells how to build speiker nets
for any crossover frequency. Complete coil-winding data. capacthor values
viven.

3. Color Codes Charf: Gives you codmg for capacitors. resisters, trans-
formers. resistance control tapers—all in casy-to-use form.

4. Bass-Reflex Design Charts: Complete data on building own buss-reflex
enclosures for any speaker, including ducted-port enclosures,

5. Radio Amateur Great Circle Chart: For Hums and short-wave listeners—
gives complete fisting and map of amateur pretixes by calls and countries.

6. Sound: Fundamental data on all phases of Sound: frequency runges, sound
levels, equal loudness curves. A must for all audiophiles.

ALSO AVAILABLE:
chrintﬁ of the following authoritative articles:

7. "Build a Citizens Band Transceiver’ ‘—complete details on building an 11-
meter transceiver for Citizens Band service,

8. "Electrical Shock: Fact and Fiction''—must reading for everyone whose
work or hobby involves electricity. Ideal for utility companies . . .
\LI\ICC d.S\OLId.lI()nS

IMPORTANT: ORDER BY NUMBER! OUR SUPPLY OF ALL GATEFOLDS
AND REPRINTS IS LIMITED. OFFERED ONLY ON A FIRST COME.
FIRST SERVED BASIS.
Send 15¢ for cach order to
ELECTRONICS WORLD, Dept. 5160
New York 8, New York

Bax 378 Church Street Station

7|MMED|ATE “IN STOCK” SHIPMENT
from “the house the hams built” . .

* TOP TRADE INS
* PERSONALIZED

* FAST SHIPMENT

. the

CITIZENG
BROADCACTER

/5\{{0-

low cost, . 5]39_0 =

smartly siyled,
practical and sturdy

2-way 3=-channel
Radio Station

complete *

SERVICE /

FROM THE CENTER
OF THE U.S.A.

FREE 1960
CATALOC

200 Pages -‘Hundreds 144
of Bargains for the Ham.

FORM 505
FaR 3TATROM
LICENSE
SUPFLIER

E D D D D D G I R D L

Please send me Free Catalog . . , and
complete info on the CHB-100.

Name:

| LABORATORIES
| FH, 2.0377
Address:

City & State:

Vo ﬂﬂ!!ﬂ_ BV

3415 W, EROADWAY COUMCIL BLUFFS. 1A
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Fill in coupon for a2 FREE One Year Sub
scription to OLSON RADIO'S Fantastic Bareain
Packed Catalog — Unheard of LOW. LOW
WHOLESALE PRICES on Brand Name

Speakers, Changers. Tubes. Tools. HiFi's

Steseo Amps, Tuners and thousands of orher
Electronic Bargains.

NAMES—— - - -

ADDRESS—

ary ZONE__STATE

If vou have a friend interested in _electronics
send his name and address for a FREE sub
scription also.

OLSON RADIO

CORFPORATION

603 S. Forge St. Akron 8, Ohio

Checks all stages from Antenna to
Speaker or Picture Tube. Tests micro-
phones, appliances, pickups, transform.
ers, speakers, resistors, condensers, etc.

Model 202 (with AF Probe),.Net $37.50
Model A Probe
(RF Demodulator) «......Net 4.50
Model B Probe (RF Demaodulater,
Amplifier} .veveeeeeer...Net 7.50

L' SIGNAL TRACER

KIT

bled! Solves prob-

Easily
fems. Sensitive voltage measurements with
negligible circuit loading. Accurate AC
voltage ranges for checking line voltages,
amplifier power output, frequency response.
Positive and negative DC voltage ranges.
Checks resistance. Radio, TV servicing:
maintenance of electronic equipment; many
other uses. Net $27.95.

PRECISION ELECTRONICS, INC.

|- 9101-Q King Ave.. Franklin Park, lllinois

AL .

—et e e L - -
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"Rush Suppressor"
(Continued from page 41)

rush-lcvel which was used as a. refer-
ence point in setting the operating
point of the relay. The d.c. across the
relay is now at its maximum, causing
it to encrgize. The speaker is now on
and operating.

Once the relay receives cnough volt-
age for operation. the long time-con-
stant of the circuit created by C holds
the relay in during entire words and
short pauses. During extended pauses.
the speaker is silent. Resistor B was
added to increase the amount of avail-
able voltage for relay control and, with
the resistance shown. does not serious-
Iy affect the amount or quality of
audio on the speaker. It also serves
as a load for the voice-coil winding
when the speaker is off.

A single-pole. single-throw switch
was added to disable the voice-control
circuit. This is not absolutely neces-
sary. hut it does free the volume con-
trol for normal use once communica-
tion has been established.

The particular relay used is a sur-

plus item with a d.c. resistance of 2200
ohms and. in actual operation. would
energize with 1 ma. and release with
.75 ma. Any sensitive relay with simi-
lar characteristics will work satisfac-
torily.

Location and mounting of compo-
nents is not at all critical and may be
accomplished wherever there is room.
The top view photograph shows the lo-
cation of the additional circuit com-
ponents. The only reason for mounting
the relay as shown was to provide ac-
cess to receiver and transmitter tuning
adjustments. Much smaller relays are
readily available and they could be
mounted directly on the chassis. It can
be scen from the front-panel view that
the squeleh disable switch is a rotary
canopy type mounted between the two
neon lamps. thus retaining the sym-
metry of the fronf-panel layout.

This circuit has been in use eighteen
hours a day for some time with the
transceivers operating over a four-mile
air path with excellent results. The
cireuit is not critical to adjust and can
be applied to most superregenerative
receivers with a minimum of chassis
and front-panel disfiguration. At last.
a quiet superregen! 30—

TRANSISTOR ALARM GENERATOR

By DAVE STONE

IFRE is a useful and interesting cir-

cuit which produces pulses of audio
tones at intervals of less than one-per-
second to about eight-per-second.
When it is connected to an audio am-
plifier the resulting output sounds like
a secries of “beeps’” much like the busy
signal on the telephone, or ‘“whoops”
similar to the emergency call which
summons crews to combat stations
ahoard a hattleship.

The self-quenched superregenerator
is an old standby in the radio-fre-
quency range. Feedback for regenera-
tion is obtained from the split primary
winding of the audio output trans-
former (Triad A-63J) and the circuit
produces a normal audio tone at a fre-
quency determined by Ciy's capacity
and the primary inductance of Th. It
is approximately 600 cps with the val-
ues indicated on the schematic.

C, is connected so as to provide cut-
off bias to the base-emitter circuit
when it has sufficient charge. During
oscillation it charges high enough to
“‘quench” the oscillator and when no
oscillator current is flowing. discharges
until the cut-off bias is reduced and the
circuit begins to oscillate again. The
“tone-on.” “‘tone-off” action is repeated
at a ratc determined by the values of
C. and L.. The “Pulse Rate’ control,
R.. changes the bias and charging con-
ditions which, in turn, affect the repeti-
tion rate.

The values of C, or L, can he altered
to obtain faster cycling—up to a rate
of about fifteen-per-second, if desired.
The optimum values for L, were found
to lie between 500 to 700 millihenrys.
The 50-200 ohm windings of a low-to-
high-impedance transformer—such as

www.americanradiohistorv.com

the mike-to-grid or line types—will fill
the bill. Several transformers of this
type were measured and the low-im-
pedance windings were within the de-
sired inductance range. The UTC A-10
audio transformer provides several
low-impedance combinations.

The tone of the audio frequency can
he varied by changing the value of C.
-—the larger the capacitor, the lower
the tone while a smaller capacitor will
produce a higher frequency output. C,
and the 600-ohm secondary of the
A-65J transformer will work well into
a moderate- to high-impedance p.a.
system input.

Use this stage to generatc an alarm
or warning signal with the higher puls-
ing rates. A burglar alarm relay can
be connected to apply power to the
alarm generator when it is activated.
The resulting noise is guaranteed to
command attention. Use it as an audi-
ble “count-down” signal over the p.a.
system, by adjusting the pulses to ex-
actly one-per-second. —30—
Complete schematic of alarm generator. All
parts are standard, intervals are adjustable.
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aty. Type  Price
02am 19
1AX2 .62
1B3GT .79
1DN5 .55
163 3
113 13
1K3 .13
1L6 1.05
1LAG .69
1LC6 .19
1LNS .59
1R5 .62
185 51
114 .58
194 97
1U5 .30
1X2B .82
2AF4 .96
2BN4 .60
2CY5 |
3ALS 42
3AU6 .51
3AV6 4
JBA6 a1
3BCS .94
3BE6 .92
3BN4 .63
3BNG .76
3BU8 .78
3BY6 .55
3B26 .59
3CB6 .54
3CF6 .60
3Cs6 .52
3CY5 ¥l
3DE6 .62
3DK6 .60
3DT6 .50
305 .80
354 .61
3v4 .58
4AU6 .94

TERMS: 259,

January, 1940

RAD:

aty. Type

4BAG
4BC5
4BC8
4BE6
4BN6
4BQ7
4BS8
4BUB
4B16
4B27
4CB6
406
4DE6
4DKB
4DT6
SAMB
SANS
5AQ5
SATS
SBKT7A
SB@7
SBR8
5CG8
5CL8
SEAB
SEUS
SJ6
518
U4
5u8
5V6
5X8
5Y3
6AB4
6AC7
6AF3
6AF4
6AGS
6AHG
6AKS
BALS
6AMB

Price

.18

Get Rad-Tel's First Quality

aty. Type Price
6AN4 95
6ANS .85
6AQ5 50
6ARS .55
6ASS .60
GAT6 43
6ATS 19
B6AU4 .82
6AUG .50
6AU7 .61
6AUB 87
6AV6 40
6AWS .89
6AX4 .65
6AX7 .64
6BA6 49
6BCS .54
6BC7 .94
6BC8 .97
6BD6 51
6BE6 .95
6BF6 44
6BG6 1.66
BBH6 .65
6BH8 87
6BJ6 .62
6BKS .80
6BK7 .85
6BL7  1.00
6BN4 57
6BNG 74
6BQS .65
6BQ6GT 1.05
6BQ7 95
6BRS .78
6BS8 9D
6BUS .1D
6BY6 94
6BZ6 54
6BZ7 .97
6C4 43
6CB6 .54

aty. Type

6CD6
6CF6
6CG7
6068
6CM7
6CN7
6CR6
60S6
6CU5
6CU6
6CY5
6CY7
6DA4
6DB5
6DEG
6DG6
6D Qs
6DTS
6DT6
GEUB
GEAB
GEBB
6HEGT
6156T
6J6
6K6
654
6SATGT
6SK7GT
65L7
6SN7
65a7
6T4
678

Price

aty. Type

TA8
786
7Y4
8AUS
8AWS
8BA5S
8067
8CM7
8CN7
8Ccxs
BEBS
10DA7
110Y7
1274
12AB5
12AC6
12AD6
12AE6
12AF3
12AF6
12A)6
12AL5
12AL8
12405
12416
12AT7
12AU6

Price

aty. Type

12807
124V5
12AV6
12AV7
12AX4
12AX7
12A27
12B4

12BA6
12BD6
12BE6
12BF6
12BH7
12BK5
12BL6
12B026
12BY7
12B27
1265

12CA5S
12CN5
12CR6
12CU5
120U6
12CX6
12DBS
12DE8

Price

GUARANTEED ONE FULL YEAR

Qty. Type

12DL8
12DM7
12D06
12DS7
12026
12EL6
12EG6
12EK6
12E26
12F5
12F8
12FM6
12K5

12SA7TM .
12SK7GT .

12SN7

128Q7M .

1207
12V6GT
12W6
12X4
17A%4
17BQ6
17C5
17CAS
17D4
17D@6

8.3v Deflect. Sensit.
Five X SBP1—Electrostatic
Focus & Deflection

Rad-Fel Tube Co.

L TUBE CO0.

Est.
1945

down the drain. . .

ON USED AND “PULL OUT"” TUBES !

EACH TUBE INDIVIDUALLY AND ATTRACTIVELY BOXED!

.85
67

Brand New JAN 3BP1
Cathode Ray Tube

Use This As Your Order Blank
55 Chambers St.

Gty. Type

17L6
17W6
19AU4
19BG6
1978
21EX6
25AU4
25806
25C5
25CA5
25CD6
25CU6
25DN6
_25EHS
25L6
_25W4

YOU CAN RELY ON RAD-TEL'S SPEEDY ONE DAY SERVICE!

Price

Price

.98
70
.83
1.39
.80
1.49
87

.93
.59
1.44
1.1
142
.55
57
.68

Newark 5, N. J.
Mlitchell 2-3147

NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE CO. . . . SPEEDY ONE-DAY SERVICE

AN shipments F.0.B. Newark warehouse. No C.0.D.’s outside continental U.S.A.

www americanradiohistorvy com

deposit must accompany all orders. halance €.0.D. Orders under $5, $1 handling charge. Subject to prior sale.
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PRIVATE PLANE RADIO
King Rudio Corp., 9700 W. 75th St.,
Merriam, Kansas has developed a new

10-watt transmitter-receiver which is

designed to provide light. medium, and
executive planes with airline communi-
cations power.

Available with either 14-volt or 28-
volt power supply. this 90-channel unit
is compact and lightweight. Designed
for easy custom panel installation.
simply by the removal of faceplate, the
KY-90 ix only 3" high, 6':" wide, and
8" decp. The complete unit, including
power supply, weighs only & pounds.

The power supply/modulator is com-
pletely transistorized with line filter
to minimize radio interference. Both
side tone and mike gains are adjustable
from the front panel.

NEW SSB RECEIVER

Hammarlund | viiuwfacturing Com-
peny. Inc. 460 W, 34th St., New York 1,
N. Y. has announced the development
of a new communications receiver
which offers SSB tuning plus full dial
coverage rom 350 ke. to 30 mc.

The HQ-180 is entirely self-con-
tained. with its own power supplv and

requires only the addition of an ox-
ternal speaker or earphones. The cir-
cuit is an 18-tube superhet with auto-
matic noise limiter. It is triple conver-
sion from 7.85 to 30 mc. and dual con-
version from 510 kc. to 7.85 mc. It offers
the operator a choice, or combination,
of slot tilter, selectable sideband, tuned
i.f., bandspread and separate linear de-
tector in tuning the desired sideband
signal.

A new high-frequency crystal filter
is used at 3035 kc. to improve selectivi-

142

ty and shape factor of the first i.f. am-
plifier. The slot filter is adjustable =53
kc. over the passband for up to 60 dh
attenuation.

The new receiver is designed for
amateur, commercial, or military SSB
opecration. It is availahle in cither
cabinet or rack-mounted versions.

POCKET V.O.M. KIT

Allied Rudio Corporation, 100 N,
Western Ave., Chicago 80, 111 has just
released a low-
cost, pocket-sized
v.oom. which is
hardly larger
than a package
of cigarettes.

The new unit
reads in 13 ranges
at 1000-ohims-per-
volt d.c. sensitivity.

The ranges are
d.c. volts 0-5-15-50-150-500; a.c. volts
0-15-530-150-300; d.c. milliamps. 0-1-10-

100: and ohms, 0-30.000 (1200 ohms
mid-scale).

The instrument has a front-pancl
zero-adjust, 212" meter with two-color
scale. and 3% shunts and multiplicrs.
Only 23" X 3% " x 112" when assembled.
the kit comes complete with battery
and test leads. It is catatogued as Stock
No. 83 Y 708,

TRANSISTORIZED POWER SUPPLY

Burker & Williinson. Inc.. Bristol,
Pa. is now olfering a new standard line
of transistorized d.c. converters and an
inverter.

The converters include 25-. 60-. and
120-watt models. The 25-watt inverter
delivers 115 or 26 volts at 400 cycles.
All operate on 12- to 14-volt d.c. input,

Small in size and lightweight, the
new units are desigoed to withstamnd
severe environmental conditions. Cur-
rent drain is small and the ahsence of
moving parts climinates wear.

Applications for the converters in-
clude mohile communications. Citizens
Band radios., marine radiotelephones.
and aircraft radios. The inverter can
he used for synchro position indicators.
gvro instruments. remote indicating
compasses, and other aireraft  and
marine instruments.

TRANSISTORIZED INTERCOM

Heath Compuny. Benton Harhor,
Mich. is now offering an all-new tran-
sistor intercom system which is avail-
able as master and remotc stations
separately.

The master unit (XI-1) can call any
one remote station, any combination, or
up to five if desired. Any remote sta-
tion (XIR-1) can turn the system on
and initiate a call to the master; once

www americanradiohistorvy com =

the master replies to a call, control of
the svstem is taken over by the master
and the remote unit need not be
touched.

The circuit is completely transistor-

ized for instant operation and low bat-
tery drain. The intercom is powered by
eight inexpensive “C" flashlight batter-
ies that provide up to 300 hours of nor-
mal “on” time. The 4'4”, 45-ohm PM
speakers serve as both microphone and
speaker on all stations.

For complete details and prices on
these new kits. write the company
direct.

ANTENNA MIXING NETWORKS

Jerrold Electronics Corporation, 15th
and Lehigh Ave., Philadelphia 32, Pa.
has developed a new series of antenna
mixing networks which will permit
multi-channel, all-direction reception
simultanecously.

According to the companv, the new
lJow-loss, high-isolation TX models
ecliminate the need for rotors and
switches normally required to hring in
TV signals. With the TX series. multi-
set homes are no longer limited to re-
ceiving onty the channel or channels
whose reception hinges on the direction
the rotor faces.

One of the new units, the TX-FM,
permits the connection of a TV set and
an FM receciver to a single antenna
without loss of signal to either set. The
Model TX can he used individually or
in any combination to mix cut-to-chan-
nel antennas with a singte broadband
antenna; separate individual channels
from hroadband antenna. mix or sep-
arate v.h.f. TV and FM signals; act as
a splitter to feed v.h.f. TV signals to TV
receivers; and FM signals to FM re-
ceivers from a single broadband an-
tenna.

The components are housed in un-
breakable plastic cases and use uni-
versal mountings.

NEW EMC V.O.M.

Elcetronic Mcasurements Corp., 625
Broadway, New York 12, New York is
now offering a
new model v.o.m.
which is available
in both kit and
wired forms.

The Model 109
incorporates a 40
pa., 4L:" meter
and features an
a.c. voltage sensi-
tivity of 10,000
ohms-per-volt. .
There are five d.c. voltage ranges (up
to 3000 volts) at a sensitivity of 20,000

ELECTRONICS WORLD
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ohms-per-volt; five a.c. voltage ranges
to 3000 volts; three a.c. and d.c. current
ranges; and three resistance ranges to
20 megohms.

The circuit is housed in a high im-
pact molded Bakelite case. Write the
manufacturer for prices on either or
hoth versions.

FM TEST OSCILLATOR

Heath Company, Benton Harbor,
Mich. has just introduced a test oscilla-
tor kit which has been especially de-
signed for FM servicing.

The Model FMO-1 covers all frequen-
cies for r.f., i.f., and FM detectors; fea-
tures 100 ke. bandwidth markers; a 10.7
me. crystal marker; 10 me. calibrating
crystal; and incorporates a variahle-
width sweep oscillator.

The circuit is housed in a single com-
pact, easy-to-use case and comes with

test leads. All test frequencies (except
the sweep circuit) are fixed, assuring
frequency accuracy dependent only on
the actual accuracy of the coils and
their initial alignment.

SILICON POWER RECTIFIER
Wes‘tmghou.se Electuc Cor poratro'n,

— = S — =

P.O. Box 2088, Pittsburch 30, Pa., is
now offering a new silicon power rec-
tifier for high-current, high-voltage
applications.

The Type 439 can provide up to 240
amperes of forward current per cell
with maximum peak inverse voltage
ratings up to 600 volts. Maximum re-
verse leakage current is 50 ma. at the
rated peak inverse voltage.

The unit may be operated at up to
190 degrees C at the junction. It fea-
tures a solid copper base for rugged-
ness and small size (maximum cell
length 3" and over-all weight 8 o0z.).

A hermetically sealed cell, this power
rectifier is nickel-plated to maintain
low contact resistance and to prevent
corrosion. Ceramic insulation between
the anode and cathode provide a
greater creepage distance than previ-
ously available on this type of silicon
rectifier. Details on request. 30~

LOOK! $49.50 BUYS A GOOD TEST SCOPE

Ready to use! TS5-34 AP as Hustrated, with power
cord, carrying case, and 16-page illustrated bookiet.
Teated & guar. gperating, Intern, sweep 10-50,000 cy.
Yideo ampl, flat 11 ¢y t6 31/ mc. Also has Start-Stop
sw. pohit. in which TV or other pulses trigger sweep,
with choice of §, 50, or 250 u-sc<s. duration. Look
nto hood thru magmlqu lens, sec big picture and

1- t
';h‘pg"v‘vllnao 1:‘:;0! Los Angeles. Only 849150

T5-34A AP is same as above except that in Start-Stop
use you vary sweep durations 41/5.8, 20-30, and 120-
280 u-secs. With same data booklet, less carrying
case. Certilied OK. FOB Los Angl-lrl 69 50

MEAS. CORP. # 798 SO.—WAVE GENERATOR

Genl-r-l(-l 150 v pos. Pulses 60-100,000 cY. Width
340 usgec. Decay not more than L of width. Also

¥ pos. 8¥Nch pulses less than 3 u-sec. wide and
delayed approx. 173 main-pulse width. Iacludes €ir-
Cuits ta pulse-medilate ext. CW RF and to be synched
to an ext. sine-wave source. Large mrecl-:-lmracva
dials for_width and for freq. X1, %10, X100, Input
117 v. SO 60 cy. Brand new in original nnh w

'lr:;':i:sbfnl Mareisburg, Pa. 99.50

VHF-UHF MICROVOLTER SIGNAL GENERATOR

LAF-2. 90-600 MC accu-
rate to 1%g; less than 1904
drift. Bolometer-Bridge-me-
lpved CAL'BIATED 30-ohm
output CW or mod., 1 uv to

v. teaks less than 1 wuv.
Fxl_ pulse or sine mod., ar
int.  rect.-wave mod. 0O-
180%g, 2-30 u-sec wd. 60.
2300 pps. May alse use
ext. sync. with adj. deldy
3-300 u-sec Before sync fires
int. wave. May aiso be used
to sync coxt. cquipment,
Works on 105/125 volts,
S0/ cy. Exc.  used,
checked out, w talibrnl-on
:h-vn and repPrint of the

= ed b
g:lr\yul.I: -Fol Los lnnelerl .Grnu 100 Ibs, sss 50

LAE-2. Same as above specs cxcept 520 1300 mc.
Fou charteston. 5.c. Conty. o ' §119,50
ISOLATE LIFE FROM DEATH, & STEP OOWN

Not a Sunday Sermon, but a SOO-Watt Permafill Iso-
Ianon Transformer that may save your ldo. Four

10 v, 50 60 cy pri's. for 110 220 440 v pne.
Ilolalnd 4.1 A sec. s tapped for 9%, 100 104 110,
116, 122, 130 v. A 3d winding gives .« 212 A
Wth diayram. Shipped only by collect Ra-iE: 1 95
FOB Los Angries s

FOUND! A NEAT & COMPACT SCOPE XFRMR!

Freed 12691, Spares for DAS Loran. Suuplmd a
5" C-R tube, ampl. plates & htrs. Pri. 105-130 v.

30 60 cy. Scc's. inS, 5 KV: 1490 and 1100 v. 5 ma:
390.0-390 v, .1 A clettrostatically-shiclded 6.3 v,
.8 A 22l/zv 2 A. Sec's ins. 1z KV: 2.6.3 v,
6 A Sv.3A: Zigv. s A smu-r.m. nwmm.m came
thry bahc-hu- bottom plate. Cns

above chassis. With diagram, w. Gnvl ﬂcq cost
was $35.00. Shipped only by com-ti RailEx

FOB Los Angerles 84 95

Glass-scaled Lo.wave Selenmium rrctmw 442" OA Ig,
, dia. ferrules, 9 167 max, OD. 13S0 ¥ ac max.
tnput, 5 ma av. gc. A $3.20 vaiur sold oniy with
the above transformer at 98¢ va.. two for $1.89

1Z V DYNAMOTOR FOR SOFT-TUBE FINALS

AH1514-27. Modern rueﬂu:u‘n:y design, late proe
duction, 4 leads. HY LV are isolated, use for
PO, OF neg. ground lystl-ml. Nominally 13 v, 23 A
i, 388 v, 500 ma out. 6805 Eficicnt! Regulation:
390 v at 400 ma, 19 A in; 397 v at 300 ma. 15 A in.
Ideal for 26146 tinals. Brand now. Shipped only

$11.95 BUYS A 2-METER ELECTRONIC-
SQUELCH RCVR AND A 2/6/10 METER XMTR

SCR.522-C: Latest production!
Recciver BC-624-C clran as

electramic  squelch, improved
cascade AVC, wmore output.
Transmitter BC-625-AM clean
as

cluding the 832's. 1Those we
opened had B32A's. but
cannot select sets.) Both umtl
mounted in rack and case.
This Bendix set is 100-156
me d.channel xtl-control AM.
Price $11.9%5 lob Los Angeles
for set and $3.00 for our
Cat. 16C3, which is the original schematic with parts list,
I.F.. utl formulas. and instructions for an AC power sup*
ply, “tor recesver continuous tuning, for xmtr 2-meter use,
and for putting xmtr on 6 and 10 meters.

TEST INSULATION WITH 32,000 V_OI.IS oc

Cond. Prod. Co. PS30:1M60. Oniy 7 x n

ONLY $79.50 FOR 5" DUMONT TEST SCOPE

=241 as illustrated,
with line cord, quar.
rnd‘y to use. an't
ooled by scopes
which are radar cali-
bragors 241 s A
standard test scope
YOu can use an
proud ol Has Z-
axis ampl, for mark-
ers and X.axis ampl.
for ext. sweeps or
to ze¢fo-beat fréquen-
cies.  Internal sweep
15-30,000 ¢y, Video
resporse flat 20 cy
to 2 mc. Direct.to-
plate terminals anpd
all controls on fron!
panel 1035 wd
18" h  Wwitn repvml
of the DuMont In-
struction Book.
Checkeo out, certi-

FOB Loy Anpeles. .. : $19.50

terminals and anti-corona balls. Xirmrs, lour uxz lubr-.
Hfitee capacitors, and biceder all inside the il
filled ca a dc with 194 ripple. 60 ¢y input nu v

to hi, pi and Q-118 v to plate pri. for 0-32,000 v dc
out. Certihed ON, 26 lbs FOB Los Angel(-l ssg 50
shipped only by RailEx cottect. Only

TUNING-FORK STANDARD FREQUENCIES FROM
AMERICAN TIME PROD. UNUSED MODULARS

Combinatien BENCH
POWER SUPPLY & 400
cY Slandard Model
400-A: Y fork
=z .0019 /ﬁh GAUE
supplied y vuso &
SuU4. Signal thru ampli-
tude control to v

ternal re-uunee. take
- out up te 120 ma. Also

6.3 v ac, 4 A, & 2 iselated 7Va v ac, 1A ra-:h An

controls and outPuts on front pancl. 6~

. lnpul SO 60 cy at 95 117,130 lso :uo 2:4 zso

I:rned and ‘guar.anteeu With sthematic.
‘0 lbn Ill x FOB Los Angeles.

ONLY 10 sg., 50
400 cyY X .003%o Modular lubehanu only from the
above unit, with the fork and 2—6AUG. wired, tested.

ready to use upon apptication of lso v d¢ at 20 ma,
and 6.3 v ac at 600 ma, oulm:’l & v or 1 v, aPProx.
With P}

ibs.
Parcel post FOB Los Angeles 3 350

1000, 500, 250, 125,
l- 63va ey = .02%

4. 1 ke plug-in
lolk "2003. 7 12AT
and 4 Walkirt plug-in
binary flip-flop count-
downs. rn:h usable from
25 ke to 0. NEW. Tested
and guaranteed, ready to
use. Requires exlernll
250300‘11‘. 3s m

6.3 v 2.1 a, ho!h
handy “at iront panel of
the x400-A described
above. With schematic
and :nr:\u! information.
Sh Ibs FOR

k?.‘.,r... $19.50

TIME PAY PLAN: Purchascs must total $112.00 or

more. Pay 2504 down and balance n 12 monthly
paymengs, rach 795 of your purchase total. Send de-
Posit and sales tax (if applicable) with your order

SCHEMATICS/CONVERSIGNS, SURPLUS GEAR

List G. NEW! Send large uamnou addresard cnvelgpe
|ncl||dl‘l many Tech Manyais. Add 2%¢ for chart ox-
(ng AN Nomenclatyre. Example of new listings
20 -page book., represcnting 100 man-hours of com.
milation, on  1-177 Tube Tester, MX-049 Socket
Adapter. with test data on all tubes to March., 1987,
only $5.00 pestpaid

Calif. buyers please add 4% when remitting.

R. E. GOODHEART CO.

SPLATTER-FREE SPEECH AMP/MOOUL./PWR-
SPPLY FOR XMTR OR FDR PUBLIC ADDRESS

Audio: 6.tube chassis with Class B p-p HOT's delivers
30 W ring at mod. xfrmr sec.. which you put in sories
with B+ 10 your final for Standard plite or plate
screen madulation, AGE system holds output to +4.80,
over an input range of TTBCH. It was gesigned to
modulate 9505 regardless of input. The F.C.C. will
lave you for this! includes 1 kc tone osc. and cutoff-
biased tone ampl., operative when key shorts out the
bias. Has lmnone outPut. InPuts for 600 ohm dyn.
mike of 30-30 ohm carbon mike. For PA avdio, a
6K-ohm-to- vnlce-coll xfrmr can be connected to the
modulating output sec. of the mod. xéfrmr without
affecting the AGC syslem

cury thyratrons connrcted as diodes in FW _bridge ckt
furnish 600 volts filtered dc at 445 ma Two of the
tubes are also used with the xfrmr €T 1n standard CT
ckt to furnish 300 V hitered dc at 175 ma, A scpa-
rate xfrmr heats the 3C23's. A separate fi. xfrme sup-
plies the audio chassis and has Plenty of 6.3 v wing.
ings for your other xmtr ckits. For piag and any
relays you may need, two xfrmrs, sach with aging taps
n tm-lr sec.’'s, and two FW selemum bridges furnish
12 DC at 1 A and —115 V DC at Y3 4. A 115 v
50/ Go <y blower cools the selenium. Pos, ang N-g
adjustable biss voitages come from potentiomcters in
both the HV and the selenium supplies
You get all the above . . . nothing else to buy
including aill tubes (wi 32.00 at surplus pn:u)
and with -:nem-n:s, parts values, lnd AGC
adjustment instructions, FOB Milpitas, 50
Calif. All for oniy. . 0

a TERRIFIC BARGAIN in a

SOLA CONSTANT-
VOLTAGE
TRANSFORMER
Ends fluctuating line
voltage!

Big Discount Off ...

the factory price of a l-input 2,000 VA unit® And
here’s another bonus! This Navy 2 KVA overstock,
Sola Cat, No. 30710. has 4 inputs! 95-12% v or
190-250 v, so ¢y Or 50 cy. Isclated secondary s
constant 115.0 v + 10p {rom no:load to full- ln.:d of
17.4 amps. So, if you choose, use it a8 a 220:115 v
step-down. And slash $97.50 off

the factory i-input price! Brand m-w$ 50
'n wood box. 4 cy ft. shpg

260 Ibs FOB Harrisburg, Pa. nly

{Note: Same as above picturc cxcept capacitor box
mounted above transformer takes (ess floor space.)

SOLA 30808. 500 VA. &0 cy. 95-125 nn, to iso-
lated £15.0 v * 1% cut. Certified. 50
RailEx collect only. FOB Las Angeirs .

G.E. 2.3 KVA. 57-63 c¥. 100-135 v in, to hnk.
switch-selected 113,115 117 v 2 2120, sg.’ 50
out. NEW. 594 Ibs FOB Scattle. Wn .

CONSTANT VOLTS & NO HARM. DISTORTION

1 KVA, 60 cy. Superior 5620 Spec, Autom, or man.
QutPut-scniing scrvo system turns Powerstat to llull

. 90-
sty 108 b Avenes T TG g8 | RELO Bex 120A L beverty Hills, Catit | | So it it e " "128,00
January, 1940 143
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Solve Rough Sweep Output Problems

IN MINUTES
INSTEAD OF HOURS!

e 0 ©
& '@J&’ ? 'V.I

9. Provides composite synchronizing
signols (n.golwn or positive) to inject
directly in each sync stage.

2, Provides plate drive signol to check
complete vertical output circuit,
including V.0. transformer.

3. Provides vertical yoke test signal 1o
determine if vertical yoke windings
are defective.

&, Provides horizontol plate driving
signal 1o directly drive TV horizontal
output transformer circuit,

5. Provides B4 boost indicator.
&, Provides vnique high-valtage indicator,

7. Provides sensitive tests for sach
of the horizontal ovtpwt components,
including H.O. transformer and
yoke. Immediately reveals their true
condition, good ar bad.

e ]
ﬁ:f.;
= 8
009
LI -]

DYNA-SWEEP

CIRCUIT ANALYZER

Quickly solves tough output servicing
problems that have always plagued the
TV serviceman. Provides horizontal and
vertical syne and driving pulses that
make it easy to check out every stage in
the sync and sweep sections of a television
receiver. Tracks down troubles in the
horizontal and vertical output circuit,
including defective output transformer
and yoke. Checks for shorted turns,
leakage, opens, short circuits, and
continuity. Gives unique high-veltage
indication. Eliminates trial and error
replacements. Saves many hours of service
work! Pays for itself over and over again.

Model 1070 Dyno-Sweep. Net, $6995

MODEL A107 DYNA-SWEEP CIRCUIT ANALYLER
for use with B&K Model 1075 Television Analyst

Functions like the Model 1070 above,

but is designed as a companion unit for
usc only with B&K Model 1075 Television
Analyst for driving source. Makes your
Television Analyst more useful and
valuable than ever. Net, $49.95

BaK MANUFACTURING

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

1801 W. BELLE PLAINE AVE - CHICAGO 13, ILL.

Conada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont. « Export:Empire Exporters, 277 Broadway, New York 7, U.S.A.

MAXIMUM PERFDRMANCE 27 MC C-B EQU'IPMENl

A NEW & DIFFERENT C-8 Tiun~mitler-
very nll\mlull e tormanre
unt 5w {watt outpul 1
ultra mu»lun seleelive  regely
cultry using X s luhﬂ
or. Imnl eony el
Ay HEG. X muter,
hu evers thit
cisl DN FREQUENCY METER.
nlcisurt ur OB XMTH Irey, Lo accw
FCC  roe || moent, 24 cha I adire
Stabili x'\ AL ihrat orfornanes
eitial rhl wnils seliing far 2
3 times ou r W
THE ESSCO af?z STATIION XMTn
ny; i1t

g
tuhe
cir

P 11t
1 tumeabsle

S 6, 95

Complele J1 xlbhpe

“har'$99,95

.$79.95
\ steetint e act

"
. \\ 11 I 2 I('ll l R

10 Hut 1o pots

SAME UNIT e

THE NEW Essco TINI-MITTER.
.-l

power suppty

with enhli

Py up yaur pr senil -1 R
i vwhn re. Witk siogle
crvatal $34.95
With 2 crystals factry Tostaltes $39.95

cRV TaL CONTRDLLED CONV!RTEI
el 3

Allnws
uou of 21 anl T
1

ervd shnpbifies

™ 824.95

y temnered steel

(l III ML G

antenna, stur

> Hdb power  gain will e

your |n~u|l ringe 7-95
‘THE €-8 NEWS' A monthly info packed hulletin,
will help you obtain the mostest fram C-8 opera-

tion. Send self addressed =10 envelope for froe fopy.
ESSCO C-B HQTS

S8 WALKER ST,
NYC 13, N. Y.

YOU

\\|l| make casy profits showing the TV
aver 0 on Nervice calls.  Sells anto-
al jnst show i, §4.4)  List,

o

TV LFE-SAVER
e —
-

| see yaur juhber

WUERTH TUBE SAVER CORP.

__Mithigan

$100 Worth of

OVER 28 Important Unitsl
Brand New PIuRs and connec-
torsl lncludlnﬂ 2 Aircraft
§14," Antenn
ldul for Inhuramrucs Hobbyists,
| Repair Shops. ete.
Packed in onglnu qovernment eartong Postage paid
nywhere in U.5. A

DIAMOND ELECTRIC COMPANY
1230 LYELL AVE. ROCHESTER, N, Y.

Detroit 4,

144
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il Within the Industry

(Conlinued from puge 26)

ratio for such system is given by sys-

tems using suppressed carrier ampli
tude modulation. This applies to some
six svstem proposals. Towever. it does

not apply 10 one other proposal which
docs not suppress the carrvier but would
result in an appreciably simpler stereo
receiver. The evaluation of relative re-
ceiver complexity for these systems
would he made by the receiver panel of
the NSRC.

Bruce T. Bogert. Bell Lubs, and Nor-
man Parker. Motorola. head a separate
study group to evaluate. on a theoret-
ical basis. the relative merit of FA or

ANl subcarvrier for FM sterco broad-
casting.
B. F. Tyson. Sylvaniu Electrie Prod-

ucts Ine., was asked to bring his classi-
fication of AM svstems up-to-date so
that they can be evaluated in the near
future. It was further decided that the
value of an EMF proposal should be de-
termined by comparison listening with
other s} <10ms

RAY LANE has been uppomtod to the
post ol director ol rescarch and en-
| gineering for Pyra-
| mid Eicetrie Com-
ey
| Alr. Lane was pre-
viouslv associated
with F & B Manu-
Tacturing Conipuny
and Ajux Condenser
Corporation. He has
also served with
Solur Manufucturing Co.,
Eicctric Co..

Western
Westinghouse E & M Co.,
Fadie Radio Co.. and AMieanold Rudio
Corp.
l In his new position. Mr. Lane will be

I responsible mainly tor the develop-
ment of new capacitors for the avionic
and consumer products markets.

RADIO KITS, INC. has changed its name
1o ARKAY INTERNATIONAL, INC. The
oftficers and directors remain the same

. INTERNATIONAL RESISTANCE COM-
PANY and CHICAGO TELEPHONE SUP-
PLY CORPORATION have reached an
agreement whereby the former firm be-
comes sales representative for the lat-
ter company’'s industrial and military
variable resistor products in five major
marketing areas . . . ARTLOOM INDUS-
TRIES, INC. has acquircd EASTERN PRE-
CISION RESISTOR CORPORATION. Pres-
ent management will be retained with
Martin Green as president of the elec-
tronics manufacturing company . . .
THOMPSON RAMO WOOLDRIDGE INC.
has acquired BEL CANTO STEREO-
PHONIC RECORDINGS, INC. Russ Mol-
lov. formerly executive director of the
recording company, will serve as presi-
dent of the new subsidiary . G-C
ELECTRONICS COMPANY has purchased
ELECTROCRAFT, INC. The company will
be moved to Rockford, INlinois and will
be operated as a division of the parent
concern. —30—

ELECTRONICS WORLD
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Product
Report

VOCALINE CB

HIGHLY csophisticated Citizens

Band transceiver incorporating a
double-conversion receiver seetion.
conservatively rated transmitter. and
an unusual squelch circuit is being
offered by the Voedline Company of
America. Tne. Trade-named the “Com-
maire Model FED-27." this new unit is
designed for optimum  single-channel
operation. Current production models
are being shipped with the transmitter

and receiver preset for channel-12
operation.
Tuning up the "Commaire” is a

simple. positive operation. The loading
indicator for the pi-network is a small
dial lamp in scries with the antenna,
Although positioned in the rear of the
cabinet, a Lucite rod directs the light
to a bull's-eye on the front panel, Using
a Voraline-recommended antenna. the
whole tune-up operation can be per-
formed in just about 30 seconds.

On the air, the “Commaire” is dis-
tinguished by a healthy sounding signal
with clean, full modulation. However,
it is on 'receive” that the “Commaire”
really  shines. The double-conversion
superhet offers extremely good sclec-
tivity, a highly desirable characteristic
in areas where a large number of sta-
tions are on the air. In our tests. a
mobile unit operating on an adjacent
channel could not be heard although it
was only 100 yards away. Sensitivity
is in keeping with the best design quali-
fications and secems to work hand-in-
glove with the “Vocatron™ squelch cir-
cuit, giving the feeling that the back-
ground noise level floats and that the
weakest readable signal will casily
open the squelch. This operation con-
trasts with many squelch circuits that
operate on the block-busting principle.
The delicacy and ceffectiveness of the
squelch in the “Commaire” has to be
used to be appreciated.

In normal operation fixed station
with ground-planc antenna to mobile
unit-—in and around metropolitan New
York City. the full-reliability range
was between 5 and 7 miles, Receiving
range for the fixed station (as opposed
to the mobile unit with inherent igni-
tion and road static problems) was a
surprising 15 miles.

The receiver section uses a 6BJ6
slug-tuned r.f. stage followed by a 6U8
mixer and 31.0-mc. oscillator. The fre-
quency of this oscillator is crystal-con-
trolled and is not changed when the
“Commaire” must be set up on a new
channel. The output from the U8
mixer (for channel 12 it would be 3895
ke.) is then fed to a 6BES second mixer,

January, 1960

ELECTRONICS worLD

TRANSCEIVER

l

affording double conversion down to
155 ke. The elimination of the receiver
eryvstal interchange is accomplished by
slug-tuning the input to the GBES6
mixer. By varving this “finc tuning”
adjustment the receiver section casily
covers the entire Citizens Band with
only one receiving crystal. The second
mixer is followed by a conventional
455-ke. i.f. stage, 6ALS detector and
noise limiter. two stages of audio (6A-
Q6 and 6AQ5) and the patented “Vo-
catron’ squelch circuit,

The transmitter utilizes a 6AQS crys-
tal oscillator driving a conservatively
rated 3763 power amplifier. The triode
section of a 6AQ6 and a 6AQ5 pentode
Heising-modulate the power amplifier.
Silicon rectifiers and power transistors
are used in the combination (117-volt
a.c. and 12-volt d.c.) power supply. On
a.c. the power supply is a voltage-
doubler and on hattery input the plate
voltages are generated by a transis-
torized push-pull oscillator. —30—

“SUPER CHARGER”

NE of the most compact and cffec-
tive battery chargers that has re-
cently been called to our attention is
Terado Company’s Model 50181 “Super
Charger.” This is the deluxe version
of the manufacturer’s line of storage-
battery chargers.

It is only 3x5x6 inches in size and
incorporates a meter that shows charg-
ing current along with a scale showing
the approximate condition of the bat-
tery. The unit has a maximum charg-
ing current of 10 amperes and it can

WZV.A C.

=————————= TRANSFORMER

SILICON
RECTIFIER

SILICON
RECTIFIER

CIRCUIT
BREAKER
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BOGEN

the sownd. w-ou
1o -J}Q,.Ltf_*fb {.!-l_.{xﬂ.l"'l.E’{*:»a‘_\

-
BOGKN-PRESTO, DEPT. EW-10. PARAMUS, N. J,
@ A Lavision ot tne Siegler Corporation

rrecccene-

NEW POPULAR-PRICED
STEREQ LINE FROM THE
TOP NAME IN HI FI!

CHALLENGER COMPONENTS
BY BOGEN

Now you can offer your budget con-
scious customers top-quality stereo
components at remarkable savings. It's
the Challenger line by Bogen...and it's
true high fidelity at truly low prices.
Built to the same exacting engineering
standards as the regular Bogen line,
these Challenger components give you
premium features you can sell with
pride...sales-closing price tags you
can push with profit! Look ’em over at
your distributor. Or, mail the coupon.

.
o DaEEE O

RC412 Stereo Receiver. An all-in-one sterco
amplifier, stereo control eenter and stereo FM-AM
tuner, the RC112 has dual volume controls to
permit one-hand balancing of the two channels
and Luilt-in provision for a multiplex adapter.
Power output: 12 watts (6 per channel). Fre-
quency response: 30 to 15,000 eps =1 db, Price:
$169.50. Enclosure and legs: §8,50,

AC220 Stereo Caontrol Center and Dual 10-Watt
Amplifier. An astonishing value, the AC220 fea-
tures low-noise preamp, low distortion, dual vol-
ume controls, loudness switeh, channdl reversing
switch. provision for tape deck and mono-stereo
mode selector, Comes complete with enclosure,
Price: $79.95. Leg kit: §1.85.
TC322 FM-AM Stereo Tuner. (Matckes AC220)
The sensitive TC322 receives stereo FM-AM,
FM or AM Dbroadeasts. It features: AFC, pro-
vision for mulliplex adapter, automatic volume
control, illuminated dial scale. and comes com-
plete with enclosure. Frequency response: FM:
20 to 15,000 cps =1 Jdb: AM: 20 to 3.500 c¢ps
*1.5 db. Price: $109.50. Leg kit: $1.35.
____________ ,————

Please send me more information on
the new Challenger components.

Name

Address

Zone.

City. State

gy U |
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BC-659 | | PE-120 ‘
$16.95 $7.95
RE-NEW RE-NEW

BC.659 FM RECEIVER-THANS-
MITTER—27 to 39.1 MC FM
Watt. ; Crystal Control on Two Pre-Set Chan, sls
nels: with Tubes and Speaker—Ra-New.. a
PE.120 POWER SUPPLY for BC-659 or ‘BC-620; with
Vibrator for 12 Volt operation—Re-New $7.95
BA.41 BIAS BATTERY F/BC 659-620. .
AN-29 Teleseoping ANTENNA F/BC- 559, _New: 2.95
FT.250 SHOCK MOUNT'G F /BC-659-PE- 120—U: 495
SCHEMATICS F/BC-659-PE«120 w/voltage &
Resistance: 2.00

BC-683
$24.95

UN lver
H-34 OYN. t2v. IBG 505 683—U: 5—R .«
OM-35 OYN. 12V. (/BC-604-684—U :$6.95—R-N: Rik
FT7-384 TEST ADAPTER For BC.G0S - 683 « 928—
Used for testing varicus Voltages and Alllnmem of

Receivers. Plugs into rear of set: has meteri
& pProvision for attaching outPut meter &
Comnlehsvlth 6 Ft, Battery Leads and Clips.

T.V. M.
Prleu
SED:

RE-NEW: $4.95

AC POWER SUPPLY

FIBc 608 - G!!— Output 220

DC 80MA & 24VAC 2Amps.
Tube Rectification; mounts on
rear Plug of BC.603.683. Can
be adapted to other Rsteoivers.
KIT: $10.00—WIRED: $14.95

GROUND PLANE ANTENNA

CITIZEN—COMMERC!IAL
Made from sturdy surplus Insulated Base and Serew-in
type Elements. For use in the 25 to 50 MC Bands.
Specially ecut to Your operating frequeney. (Specify
Freq. when ordering.) With Adapter for $
17 plpe mounting... .................. L]

TELEPHONES, HEADSETS MICS., Etc.:

TS-9 Handset. .............. Used: $2.95- -Nev €195
TS-13 Handset, w/PL.55% & PL. 68 ‘U205 N 345
T-17 Mierophone............ Used: $3.95 New: 6.95
EE-8 Ficld Telephone...Used: $12.95 Recond.: 16.95
BD-71 Switehboard—6 Llne LUt 819,95 —New: 21.95
RM.29 Control Unit....New: $G.55. WIHnndnt 8.95
RM-32 Control Unit {Patch Found yU: gL N: 2.95
H-16/U Handse(—sﬂoﬂ nllm‘ B T 1| 9.; Nl\v: 2.95
HS-33 Headset—300 ohm....... U: $1.95--New: 7.95
J-45 Tel. Key—with eord and plug........ New: 1.0

COLLINS ART-13 TRANS. — $49.50
2 T0 18.1 MC—T00 WATT—PHONE, CW, MCW

The mosl desired Set on the surplus market—Easily
eonverled to 10 Meters (See Surplus Conversion Manual
No, 2—§2.50). Automatie Tuning for seleetion of |1
Chamnels in the Frea. Range. Tube Line-Up: I/

17813, 271625, IIIZSI? 2/6v6. 2/811, .
A7, AC Power Supply requirements: 28 VDC/I0
A, 400 VDGI!Z MA & |250 VDC/250 MA. Slza:
23% x 16 x |13, Wt.: Ibs. Price. USED: 849.50
Price—Same as abovo—eleeul Less Tubes...... 30.00
DY.12/ART.13 24 V, Dyn, w/Filter & Hlllys—U 12.95

ALL BAND RECEIVER

NAVY ARB/CRV_46151—190 to
9050 KC—Four Band, § Tube
Superhet—Loeal & remote tuning
and band ehange: illuminated dial.
sharp & broad tuning: AVC. CW,
provisions for oPeration of IJU ]
Loop. Complete with Tubes:
1/12SA7. 1/i2A6 4/128F7. & 24

8x7x 15 Uea. 9 899

ABOVE—Converted to 12 VolIt,
with Dynamotor (No electrie
band ehange} .......... $21.95

Conversion for {15 V 60 cyele with

Spin _Dial, Phone laek.
Volume Control, On & Off Switch {All on front panel)
—KIT of Parts with Instructions. ... ........ $10.00

Conversion—as Above—for 12 Volt DC—KIT of
Parts. with Dynamotor ... ._..........._... 10.00
Remote Control Box: $2.10—Remots Control Shaft:  1.50
Remote Control Head .................. 2.00
Tuning Knob for large splined shaft 1.00
T.Shaft Adanter for remote and local tuning 1.50
PLUGS only—Tfor Receiver or Contrel Box.. Eaeh: 1.00

RECEIVERS:

BC-733 Loeuluer Ree. —mu to 1i0.3 MC Used:$ 4.95
R-23/BC.453 Ree.—i90 to 550 KC..... ... Used:

R- JIARR 2 Rec.—540-880 KC: 230-258 MC.R-N: B8.95
BC- 1206 Beaeon Rceeiver—200 to 400 KC.Re.N: 9.95
BC-652 Receiver—2 to 6 MC—Less Dyn... Used:
BC.342 Reeeiver—I1.5 to 18 MC For AC op. Used:
BC-812 Reesiver—i.5 to 18 MC Less Dyn.Used:
BC-344 Rec.—150 to 1500 KC—For AC op, Used:

SEND FOR FREE CATALOG!

Address Dept. RN e All Prices F.0.B.. Lima. OMn
Minimum Order $5.00, & 25% Deposit on all C.D.D."

FAIR RADIO SALES

132 S5OUTH
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be used to charge 6- or 12-volt bat-
teries. Two miniature silicon rectifiers
are used in a full-wave circuit and the
unit is equipped with an automatic
overload circuit breaker.

The charger is sufficiently small in
size and light in weight to make it ideal
for use on small boats. An additional
cable is supplied so that it can be
plugged into the cigarette lighter re-
ceptacle of a boat or automobile, elim-
inating the necessity of making con-
nections across the battery.

The unit lists at $39.95 and is avail-
able at automotive distributors through-
out the United States. —{—

AM TUNER KIT

M radio. with its excellent frequency

response and static-free reception,
is usually considered to be the true
broadcasting medium for high-fidelity
sound reproduction in the home. How-
ever, there are many areas not covered
by FM and there are many individuals
who still prefer AM broadeasting for
special newscasts or specific programs.
This type of transmission, of course,
has its limitations. The high-frequen-
cy response available from many sta-
tions does not exceed 5 to 7.5 kc. There

are exceptions of course, as some sta-
tions do provide better high end per-
formance than this indicates. Also,
static disturbances and other noises
are sometimes a problem. Not much
can be done about either of these ex-
cept to produce a receiver which will
provide the best reproduction under
these limitations.

With this thought in mind Electronic
Instrument Co., Inc. (EIC0O) has re-
cently placed on the market a high-
fidelity AM tuner, the Model HFT-94.
In addition to its generally high-quality
performance, it features a choice of
either wide or narrow bandpass. The
latter is useful for the reception of low-
power or distant stations.

The performance results obtained
from one of the kits we assembled were
as follows:

Tuning range: 545 to 1650 ke.

Frequency calibration: 20 ke. low at
1600 kc., and 5 ke, low at 550 kc.

Over-all selectivity (—6 db): for
wide bandpass, *7.35 kc., and for nar-
row bandpass, +4.2 kc.

Frequency response (assuming —3 db
at extremes): for wide bandpass, 15 cps
to 9 ke, and for narrow bandpass, 15
cps to 5 ke, Note that for wide band-
pass operatipn the highest modulation
is 9 ke. This is just short of the 10-kc.
AM channel separation. This tuner in-
corporates a whistle filter which elim-
inates (by a 20 db gain reduction)
any between-station beat note.

Usable sensitivity (assuming 20 db
of quieting): for wide bandpass, 7 pv.,

and for narrow bandpass, 3 auv.

This AM tuner is complehﬂy a.c. operated, employing & tubes and a special DM70
type tuning eye. Output is a plate-follower type, having an impedance of 8000 ohms.
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Sensitivity for 1 r. owtput: for wide
bandpass. 4 av., and for narrow band-
pass, .3 av.

The construction of the unit is ex-
tremely simple. The r.f. and i.f. coils
are supplied pre-aligned and the an-
tenna, r.f.. and oscillator trimmers are
all pre-set. This does, in a way. elim-
inate the need for test instruments to
align the receiver for satisfactory op-
eration. Needless to say, due to varia-
tions of lead placements by one build-
ing a kit, a final alignment, with proper
test equipment, will provide the final
touch to ohtain perfection in perform-
ance.

With negligible hum level and dis-
tortion, this new tuner is one of the
best available for its price. It is offered
in both kit and assembled versions at
$39.95 and $635.95, respectively. —30—

MARS SCHEDULES
FOR JANUARY

HE First Army MARS SSB Technical

Net, which operates on 4030 ke, upper
sideband, Wednesdays at 9 pan. (EST),
has announced the following speakers
for January.

Jon. 6—"The Atomichvon™ by Philip
Heath, manager, field service engineer-
ing department, National Company, Ine.

Jan. 13—"Antenna Multi-Couplers™
by Carl G. Southeimer, exeeuntive vice-
president, CGS Laboratories,

Jan. 20-—“Television and the Ama-
teur Operator” by . G. Lentzakis, chief
instructor, TY course, radio division.
L SASCS, Fort Monmoeuth.

Jan. 27——*Basies and Applications of
Re-Enforeed Plasties in Communications
Products™ by Walter H. Greenberg. di-
rector of rescarch. and J. Harvey McCos,
staff engineer, Riverside Plasties Corpo-
ration.

Director of the net is S, Edwin Piller,
AZKIPQ. Contact him at 157-32 20h
Ave,, Whitestone 57, N, Y, for any fur-
ther information required.

The 100.millionth packaged electronics cir-
cuit, & development which helped open the
way to minieturization of electronic equip-
ment for space rockets, is presented to
David R, Hull of Washington (left). presi-
dent of the EIA, by William S. Parsons of
Milwaukee, president of Centralab, a divi-
sion of Globe Union, Inc. The tiny cir-
cuit, less than two inches long is mount-
ed at the center of the plaque shown.

January, 1960

World's
LARGEST

Electronic
Catalog

$350

1960masyEn

now available at your distributor

NEW...STREAMLINED...28 EASY-TO-USE PRODUCT
SECTIONS COVER ALL LATEST PRODUCTS

* Printed eircuit components * Stereo equipment ¢+ Minicture and
sub-miniature components * Silicon rectifiers + New transistor types
¢ Citizen's band, SSB and new mobile ham gear + Components and
equipment for microwave and telemetering ..... Plus every new electronic
product for servicing,experimenting, design, industrial
and military applications.

- GREATER INCOME...SPEEDIER DESIGN & PURCHASING... MORE HOBBY FUN

SERVICE TECHNICIANS ENGINEERS & P.A."s HAMS, HOBBYISTS,
More profitable operation. Covers Save time. Quickest way to get EXPERIMENTERS
all items necessary for Radio-TV- current factory-accurate data on Get the right Product to do the
audio servicing. Offers thousands all the products needed for job because you shop in the elec-
of products for extra income in research, design and broduction. tronic supermarket — The
hi-fi, sound and industrial servie- Systematically organized in 28 MASTER. Specifications, descrip-
ing. You can buy, sell and bill Product sections for rapid tions, prices of receivers, trans-
direct from The MASTER...it Droduct comparison. Minute mitters, hi-fi ear, cabinets and
shows list Drices! detaits 50 necessary for specifying hard-to-locate items not {found in

smaller catalogs.

No matter what product or component you require...
YOU’LL FIND IT FASTER IN THE

1960 MASTER

RADID ELECTRONIC MASTER, 60E Madison Ave., Hempstead, N.Y.

= z4-page Foreign Tube Interchangeability Guide or write direct enclosing 25¢ for handling
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NO-NOISE
TUNER-TONIC

NOW AVAILABLE

FREE

AT YOUR JOBBERS

5” PLASTIC
EXTENDER

ALWAYS INSIST
ON PROVED

o Economical — . little
does a jot.

Ath E? NCII'I‘IQ FEF s Cicans, lubricates, re.

stores  all tuneérs, in
N cluding wafer type
a NOn-toxic non-inflam.
mable
Use for TV. radwe and
Fm

NO-NOISE .
6 0z, VOLUME CONTROL With Push
Aerosol Can and Button
CONTACT RESTORER Assembly
$ 25 . Clear:lLuh“c...“l:rnlectl For
ot a Carbon Tet Solution Pin-Point
BEWARE OF RFTTY o Applications
CHEAP NET to sluu 5225 Does Neot
SUBSHTUTEE Servicemea | SJNET o  NET 10 :::':i
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ELECTRONIC CHEMICAL CORP.
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COY N E offers

s

Spare Time AT HOME

The future is YOURS in
TELEVISION—RADIO
COLOR TV!

A fabulous field—good pay—fascinating
work—a prosperous future! Good jobs,
or independence in your own business!

Coyne brings you MODERN — QUALITY
Television Home Training; training
designed to meet Coyne standards.
Includes RADIO, URF and COLOR TV. No
previous experience needed. Practical
Job Guides to show you how to do actual
servicing jobs—make money early in
course. You pay only for your training,
no costly “put together kits.”

Send coupon or wrile
to address below for
FREE Book

and full details including
easy Payment Plan. No

obligation, no salesman | __ covey
n mmovmea e,
will call. ! -

. Coyne — the Institu-

A tion behind this tramn-

ing...the largest.

oldest. best equipped

l 1 yresidential school of
- | its kind now it its new

l!! -l . | home pictured bere. _.

Founded 18%9.

8. W. Cooke. Jr, President

ELECTRICAL SCHOOL
1501 W. Congress Pkwy., Chicage, Dept. 10-H6

Chartered as an Educational Institution
Not For Profit

—

COYNE Television, Home Training Division
Dept.10-H6, ~New Coyne Building

1501 W. Congress Plkwy., Chicage 7, Iil.

Send Free Book and details on how I can get
Coyne Quality Television Home Training at

low cost and easy terms. |

|
|
|
|
|
|
‘.
|
|

|

|

|

i
I Addirix = ‘
| City. State.

L (It is understood no salesman will call)
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1960 HEATHKIT CATALOGUE
Heath Company, Benton Harbor,
Michigan, is now mailing copies of its
1960 catalogue of kits. Copies are avail-

able without charge upon request.
Write to the company at the above-
mentioned address.

A full-color, hard gloss cover bro-
chure, it contains over 66 pages of elec-
tronic equipment in kit form, including
high-fidelity components. test instru-
ments, amateur radio gear, marine
equipment, and hobby Kits.

Spotlighting the high-fidelity section
are three new stereo amplifiers and
the new acoustic suspension speaker
system, licensed in kit form exclusively
by Acoustic Research, Inc. to the Michi-
gan firm.

New in the ham radio line this year
are a complete mobile rig, a kilowatt
linear amplifier and power supply, and
6-and 2-meter conversion Kits.

The test instruments section fea-
tures an r.f. signal generator, an FM
oscillator, and a new 5” d.c. oscilloscope.

A complete line of marine equipment
is featured, including transistor radio
direction finders and a host of acces-
sories for safety and convenience afloat.

In the special interest category are
a new educational electronic analogue
computer and a new, improved elec-
tronic ignition analyzer, available in
pre-assembled, ready-to-use form or as
a Kkit.

NEW TECHNICAL JOURNAL

Tung-Sol Electric Inc., semiconduc-
tor division, has announced publication
of the first issue of a new semiconduc-
tor technical journal entitled, ‘“The
Lattice.”

Complimentary subscriptions may be
obtained by design engineers writing on
their company letterhead to Depart-
ment A, 1 Sumner Ave.,, Newark, N. J.

Published principally for use by de-
sign engineers interested in solid-state
devices, “The Lattice” will be devoted
entirely to the theory and practice of
the semiconductor art.

CLOSED-CIRCUIT TV

General Electric Company’s commu-
nication products department has pub-
lished a new bulletin (GEA-6842 &
ECL-74) describing the use of closed-
circuit television for instantly trans-
mitting high-resolution pictures of
opaque or transparent weather charts,
maps, and drawings from a central
weather office to a number of remote
receiving locations.

The bulletin explains how the equip-
ment may be used at weather stations,
air bases, and by the military. Per-
formance data, dimensions, transmis-

www.americanradiohistorv.com

sion system, remote receiving positions,
and other specifications are given.

Write to the company, Closed-Circuit
Television, Electronics Park, Syracuse,
N. Y, for a copy.

SEMICONDUCTOR DIRECTORY

Lafayette Radio, 165-08 Liberty Ave..
Jamaica 33. N. Y.. is offering a new
semiconductor directory, free of
charge.

This listing is designed to give the
engineer and scientist a comprehen-
sive, easy-to-use listing of the latest in
germanium transistors, silicon transis-
tors, diodes, and rectifiers. All major
manufacturers and types are nu-
merically listed, complete with de-
scriptions and applications.

The directory is suitable for loose-
leaf insertion.

COLOR TV

International Correspondence
Schools, Scranton, Penna., has issued
a new correspondence course entitled,
“Trouble Shooting Color Television
Receivers.”

Written by Donald C. Freeman, as-
sistant to the national electronics serv-
ice manager, Admiral Corporation, the
course includes a simplified circuit
description plus troubleshooting proce-
dures for each stage in color television
receivers.

The 150-page book contains 68 illus-
trations. Write the school for details.

SEMICONDUCTOR DIODES

Sylvania Electric Products Inc. has
released a new characteristics and re-
placement guide for semiconductor
diodes. Copies of the booklet may be
obtained direct from the company,
1100 Main Street, Buffalo 9, N. Y.

The 13-page brochure contains com-
plete data on the ratings and electrical
characteristics of all of the firm’s types
as well as a replacement guide to vir-
tually all Electronic Industries Asso-
ciation registered diodes.

The new booklet also features a sec-
tion on the company's latest diode
manufacturing equipment.

NATIONAL BULLETIN

National Radio Co., Malden, Mass.,
has announced the availability of a new
catalogue covering sockets, caps, and
terminals. The new bulletin, No. 59-4,
is available to purchasing agents and
engineers by writing direct to the
company.

The new catalogue, which is four
pages, two-colors, describes and gives
specifications for the various compo-
nents and assemblies available for
radio and electronic applications. —30—
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Direct Mail Promotion
(Continued from puge 57)

Less than five per-cent of the people
who pass your shop pay any at’~ ntion
to the kind of businecss it is. Tell 1:em
about your shop and your equipment.
Invite your customers in to sce the
facilities you have for kecping their
TV sets and other clectronic products
in top operating condition.

2. Early spring special. With the
budding of the leaves, people start to
think about picnics, hours outdoors in
parks and on the beach. Tcll them they
need their portables checked to be sure
they are in peak condition when they
are nceded. (You should start to work
on your spring business-promotion
pieces and plans in January.)

3. Late summer. carly fall. At this
season. peoplé start staying indoors
more. Ahead of them arc long hours
before the TV set: a sucecession of in-
teresting events climaxed by special
programs during the Christmas season.
This is the time to urge them to have
their TV and radio scts checked for
top performance. (Start to plan your
fall programs in June.}

4. Have you ever seen anyone who
was 100 per-cent satisfied with his TV
reception? Oecasionally take a shot in
the dark. Suggest that your facilities
will enable you to brighten his TV pic-
ture, remove annoying flicker, ote. It
is amazing how many pcople put off a
maintenance check-up, which they
know a set can use, until they need
total service. Often a simple promo-
tion picce will trigger an owner's un-
expressed desire to have his TV set
serviced before it goes out completely.
And don’t forget the bonanza that is
gradually building up in FM.

5. Community events offer the serv-
ice dealer a golden opportunity to
solicit business while identifying him-
self as an active participant in com-
munity affairs. They help to make
people aware of the fact that you are
a solid citizen, their neighbor, and a
worker in the community.

Here are the major points to bear
in mind when planning a long- -range,
business-building campaign by direet
mail;

1. Set up your program to run for at
least twelve months. 2. Arrange to
handle the mechanics of the mailings
so the program will move smoothly.
3. Plan to use a new mailing piece
every two months. If you are unable to
prepare copy for your own individual
business, get onc of the complete mail-
ing campaigns that are available from
the tube manufacturers. 4. In addition
to your own customer mailing list, try
to get a residential directory so you
can focus your mailings in vour normal
or economical working area. 5. Set up
the mechanics of your system to mail
approximately fifty picces per day.
(This is based upon the business needs
of a onc-man shop.) 86, Carry out your
program with dogged determination.

—30—
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NEED
THIS ...

GIANT

EIJBJ _T ALL NEW 1960
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KING-SIZED
PAGES
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EVERYTHING
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TV AND
ELEGTRONIGS
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BURSTEIN-APPLEBEE CO. Dept. M,
1012-14 McGee 5t., Kansas City 6, Mo,
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SIIPER POWERED SINGLE CHANNEL AMPI.IFIER
- Minimum 20V—35 Watts on All Channels

This all new super powered unit has the highest output of any
TY channel amplifier with sufficient cower to cover large
communities with ample signal voltage and deliver a strong
signal thru many miles of cable. The unit was designed spe-
cifically for community television and is the only unit of its
kind hat does not produce power in fractions of a watt.
For full rated output a high-powered commercial transmitting
tube is used,

MODEL SPA

s C. C. S. Service ® 26 db min. gain ® 6-8 mes. band width

® Channels 2-12 as specified ® Requires only 1 V input

® Co-axlal input and output connectors for 75 OHM Line $350
® Linear class A operation ® Low Power Draln (1 Amp.)

Write for details today

l SEG Elecironics e 1778E Flatbush Ave., Brooklyn 10, New York
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CITIZEN BAND

CLASS “D”

w | CRYSTALS

——  All 22 Frequencies in Stock

Ard overtone. .005% tolerance—ta
meet oll FCC requirements. Hermetically sealed HC6 /U
holders.2* pin spacing—.050 pins. (.093 pins ovail-
able, add 15¢ per crystal.] Add 5¢ $ 95
per crystol for postoge ond han-
dling. EA.

The following frequencies in stock (frequencies listed
in megacycles): 26.965, 26.975, 26.985, 27.005,
27.015, 27.025, 27035, 27.055, 27.085. 27.075,
27.085,27.105,27.115,27.125,27.135,27.155,
27.165,27,175,27.185,27.205,27.215,27.225.

EEE L L L L N L N R RN
I RADIO CONTROL CRYSTALS in HCO /U holders
in stock for immediate delivery (frequencies listed inl
[ megocycles) sealed crystals 26.995, 27.045, 27.095, i
27.145, 27.195, 27.255, tolerance 005% Y2° pin
spocing . . . pin diometer 050, $2.93 eo. .093 pin ||
spocing, add 18¢.

SEALED OVERTONE CRYSTALS Supplied in metol I
I Hce /U holders.
I Pin spacing .486, diameter .050
15 10 30 MC 005 telerance $3.88 ca. 1
1 30 to 45 MC .005 tolerance $4.10 ea.
45 to 60 MC 005 tolerance $4.80 ea. |
T T I LT Y L N

QUARTZ CRYSTALS

for every service

All crystals made from Grade
“A" imported quortz—ground
and etched ta exoct frequen-
cies. Unconditionally guaran:
teed! Supplied in:
FT-243holders MC-T hoiders
pin spacing %" pmn spacing %'
pin drameler .093  pin diameter 125
DC-34 hoiders FT-171 hoiders
pin spacing Y4 Pin spacing Y%
min diameter 156 banapa Pins

MADE TO ORDER CRYSTALS

1001 KC to 2600 KCs
01%toleronce $2.00 eq..005% tolerance $2.7 8 sa.
2601 KC to 9000 KC: .005% toleronce $2.530 eo.
9001 KC to 11,000 KC: .005% tol. $3.00¢c.
Specifv holder wanted

ANY AMATEUR, NOVICE, TECHNICIAN
BAND CRYSTALS

80 meters 3701:3749 KC .01% tolerance
40 meters 7152-7198 Kg
15 meters 7034.7082 K
6 meters 8335.8650 KC 1050 eao
(within 1 KC)
MARINE FREQUENCY CRYSTALS—AN morine fre-
quencies from 2000.3200 KC .005 tolerance $2.50
ea. (supplied in eithee FT.243, MC.7 or FT.171 holders
STOCK CRYSTALS in FT-243 holders from 5675 KC
to 8650 KC in 25 KC steps 7 3¢ each or 3 for $2.00
FT-241 Lattice Crystals in all frequencies from 370 KC
1o 540 KC [all except 455 KC and 500 KC) 50¢ ea.
Pin spacing Y2’ Pin diameter 093
Motched pairs — 15 cycles $2.50 per pair
200 KC Crystals $2.00 ea.
455 KC Crystals $1.80 ea,
500 KC Crystals $1.350 ea.
100 KC Fraguency Stondard Crystals in HCS U holders
$4.30 eo.
Socket for FT-243 ¢rystal 15¢ ea.
Duol socket for FT.243 crystals 15¢ ea.
Sockets for MC-7 and FT-171 crystals 25¢ ea.
Ceramic socket for HCS /U crystals 20¢ ea.
{Add 5¢ per crystal for postoge and handling)
Wreite for FREE Catalog Complete with Oscillator Circuits

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS
See big red display , ., if he doesn't stack them, send
us his name ond order direct from nearest foctory.

OUR FLORIDA PLANT NOW IN OPERATION
ORDER FROM NEAREST PLANT
TEXAS CRYSTALS
Texas Cr¥sials, Dept R.110 Texas Crystals. Dept. R-110
8538 West Grand Ave. OR 1000 Crystal Drive
River Grove, |11 F1 Meyers, Flonida
Phone Gl 3-355% Phone WE 621

ALL ORDERS SHIPPED FIRST CLASS MAIL
-—------------1

FILL OUT AND ATTACH THIS COUPON TO YOUR OR-

 DER FOR SHIPMENT VIA 15T CLASS mall AT NO I

EXTRA COST!

glEXiRARCE S L) ]
(10730 06 00000 060606000 6aaEcaGA0E0aaRA0A0 a8 aG 1
D ADDRESS. - e e e emeeee e, N |
Loy, T ZonE.....sTaTE....... 1

TERMS: All items subject to prior sale and ¢honge of
I price without notice. All crystal orders must be occom- l
panied by check, cash or M. O. with PAYMENT IN FULL.

J NO COD’s. Add 5S¢ per crystal for postage ond handling |
charge. Dept, R:110
45 WY W SR PR AR ER ER En SR AF ED NN GD O B
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Partly completed "micro-Circuits” are shown in holding fixture used in manufacturing.

Micro-Circuits for Miniaturization

New circuits used in missile-borne computers employ
thin films of component material deposited on glass.

LECTRONIC miniaturization. the

goal of ever-smaller component
parts for electronic assemblies. has
taken a step forward with the perfec-
tion and practical use of ‘micro-
Circuit’ by Internationul Resistunce
Co. Although “micro-Circuit” was spe-
cifically designed to fill an urgent need
in ARMA’s missile-borne computer
program. it will find many other im-
portant applications.

The secret of the “micro-Circuit” is
the deposition of exceedingly thin films
of component material on a tiny sub-
strate of glass, smaller than a postage
stamp. Glass was chosen as the base
material, in preference to ceramics or

plastics, hecause of its structural
strength and exceedingly smooth sur-
face. This smoothness assures greater
accuracy of component values, and
adherence to more rigid quality speci-
fications generally. Resistive, capaci-
tive. and inductive components are now
being made using the new technique
having value tolerances of plus-or-
minus 5 per-cent. Even at the present
state of the art these tolerances could
be closer if required.

Such “micro-Circuits” are not in
the laboratory. but arce fully integrated
into presently operating equipment,
One example of such equipment is
shown in the photo below. —30—

New circuits have been designed for use in new compact military digital computers.
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Mac's Service Shop
(Continued from page 68)

and the set played. ‘Aha, a bad scle-
nium rectifier,’ I told myself. After I
finally found the rectifier tucked away
on top of the tuning capacitor, I re-
placed it with a silicon unit and the
proper additional surge resistance.
Then I reduced the line voltage to 95
volts and plugged the set in. It played
but, as I began increasing the line volt-
age, distortion started. At the same
time. I noticed the filaments seemed to
be burning brighter than they should.
A check with the voltmeter revealed
two volts across each one where there
should have been 1.5 volts.

“At this point I happened to pick up
the back of the set and glance at the
very small printing on the label---no
wonder most Japanese wear glasses!
and saw that the receiver was rated
at 100 volts! 1 replaced the original
selenium rectifier, set the line voltage
at 100 volts, and checked the voltage
across the filaments. It was a little
below 1.5 volts, but the set would not
play. I called some of the bovs at the
local radar station who were formerly
in Japan, and they confirmed that 100
volts is a common nominal line voltage
in Japan. In fact, less than 100 volts
was usually present.

“What had happened was all too
plain: when the lady plugged the set
into her 120-volt line, it played for a

M

short while; but the excess current
soon paralyzed the tubes and prema-
turely aged the selenium rectifier, and
the set quit. When I put in a new recti-
fier, this pushed the filament voltage
still higher, and the set started to play:
but it would not have done so for long
hecause those poor filaments would
have given up the ghost.

“When I tried to check the tubes, I
found they were not listed for my test-
er. I called the local distributor about
my problem, and not a one of the new
tube checkers in the store listed the
tubes. Neither could I find them on mv
tube list in the shop or in anv of the
brand-new electronic catalogues. The
worst blow of all came when 1 could
not find them in the cross-reference
lists showing foreign tubes and Ameri-
can equivalents.”

“What are vou going to tell the little
old lady?"

“All I can do is suggest she write to
the manufacturer in Japan and ask him
to list American tube equivalents for
the tubes in the set. If he cannot do
this. perhaps he can tell her where she
can obtain the tubes in this country, or
he can send them to her direct. With
new tuhes in the set, she can operate
it on bhatteries without damage. If she
wishes, we can get her a step-down
transformer that will permit her to use
it on a.c. I prefer doing this to insert-
ing a heat-radiating, voltage-dropping
resistor inside the set or tryving to lo-
cate and install a suitable resistor-type
line cord.” (Continued on puge 152)

ICRO

ELECTRON TUBE

INTRODUCES FOR THE FIRST TIME
ANYWHERE A SELECT STOCK OF USED

TUBES AT A FABULOUS LOW PRICE

Jan Surplus Tubes!

-
TUBE LISTED

ALL TUBES SENT POSTAGE PAID
Please send 25¢ handling for orders under $5fSend 25%
deposit on, C.0.D. orders. Send approximate postage on

Canodian ond foreign orders.

M
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NEW!

-WAY RADIO
Low Cost G-12

Citizens Communicator

... MULTI-CHANNEL

A complete 4-chonnel rodio stotion ... for
virtuolly unlimited business or personol use
in vehicle, office, boot, plone

QOperotes on new 11.meter Citizens Bond.
Eosy to obtoin stotion license . . . no code, no
exoms. U.5 Cinzens required only to com.
plete simple F.C.C form,

HUNDREDS OF USES!

units may operate together os
asystem. Examples: Industrials. ..
buildings ... yards ... warehouses . ..
aviotion...bronch businesses... fixed
stotian to car or truck. Also for farm
...ranch...mining...construction. ..
sports ... fishing ... boating ... hunt-
ing...sporting events...ovtdoors.

RUGGED ... DEPENDABLE . .

Full feoture Citizens Bond Rodio. No tuning
... hos quortz crystol-controlled chonnels for
highest stobility, reliobility. Eosy, press-to-
tolk operotion. .. hos front ponel chonnel
selector, noise limiter, superhet receiver with
RF stoge, odjustoble squelch, tronsmitter tun.
ing indicotor, built-in speoker. Is fully FCC
type occepted.

Employs lotest electronic design techniques.
Compoct! Only 4% H, 7" W, by 10" D.
weighs 11 |bs. Hos githbol mount, built-in
12vDC '117VAC universol power svpply for
fixed or mobile service.

1 l 9 per unit

WITH P-T-T MICROPHONE
AND TRANSMITTER RECEIVER CRYSTALS
FOR ONE CHaNNEL.

Send coupon for FREE Citizens Bond Bookler ..

— GONSET DIVISION Dept. EW
Young Spring & Wire Corp.
801 South maoin Street, Burbank, Colif.

Gentlemen: Rush complete details on your
Citizens Bond radie, and free booklet

MamE

ADDRISS

— = |
EENG O N S E TN

Dutston of Young Spring & Wire Corporation
[ AT 5T, BURBANK, CALFOENIA
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“I've got a question. Doctor.” Bar-
ney announced with a shrewd look.
“While ago you said the tubes were
supposed to have 1.5 volts on the fila-
ments. Since you had no diagram and
were unfamiliar with the tubes, how
did you know this?"

“I've been waiting for that.” Mac
said with a chuckle; “and I'd have been
disappointed if you'd let it pass. Really
it's quite simple: the set used a single
flashlight cell for an A battery in porta-
ble operation. Okay?"”

“Okay."” Batney grunted.

“But the main point,” Mac said seri-
ously. “is that I was guilty of doing
exactly what I've told you not to do:
I was ignoring the simple, logical pos-
sibility that a foreign set might be de-
<izned for a line voltage different from
our standard 117 volts. If T had just
¢glanced at that label right in the be-
ginning. look at the time and trouble
I could have saved mvself. So0-0-0-0, 1
can’'t very well fire you for being as
dumh as I am. now can 1?"

“No. I guess vou can't.,” Barney said
with a broad grin spreading across his
pleasant, Irish face; “"and you know
something ? T don’t mind being chewed
out nearly so much when the chewer-
outer admits he makes mistakes him-
selft” —30—

Air Traffic Control
(Continued from page 40

the information is punched out on a
rectangular strip containing flight-plan
information for each airplane. Under
the old system the data was calculated
by the controllers and trecorded by
hand.

Radar Beacons

While the computer is doing the
hookkeeping., a radar beacon system
recently installed at Newark, La Guar-
dia, and Idlewild airports as well as in
the New York Traffic Control Center,
is aiding the traflic controller to identi-
fy aircraft on radar screens.

A refinement of radar. the radar bea-
con system (se¢ Fig. 2) permits the
positive identification of aircraft. When
a controller has two or more aircraft
on his radar screen, identification of
each aircraft is vital to their safe pas-
sage through the area. Frequently an
aircraft which is not identified will ap-
pear on the screen. Prior to the instal-
lation of the radar beacon system, the
controller would request the aircraft to
execute a 180-degree turn. This took
some time—only minutes. of course-—
but in handling fast-moving aircraft,
minutes are precious.

With the radar beacon. no turns are
needed. The radar blip of a plane can
he identified electronicly. A controller
asks a pilot to identify his plane. The
pilet then pushes a button and the blip
on the controller's radar screen blooms
and expands into an oval shape.

The radar beacon system is the out-
growth of the World War II military
identification (“friend or foe™) prob-
lems. Since 1953 Airborne Instruments

www.americanradiohistorv.com

NEW PRICES FOR

1960 SURPLUS

. DIAL TELEFPHONES
French type Phone made by Conn. Tel & Tel. Can
e used for standard extenslon  phone $4 95
Used With Dlal. oo vwevneaen «...Ea, [}

CAPACITOR SPECIAL

10 MFD 600 V. Oil filled Pyranol, Solar, Westing-
huuse, Ete.
New. .
4 for .

SYNCHROSCOPE

Nu3B/APA-11, Use as test scupe. Has sweep of 25

ta 20,000 Cy. Use as synehroscoPe. and pulse an-
Complete with all tubes. 115 V. s1s ss

4y Cy operithim.  Exe. Conditinn. ... ... '

LOW VOLTAGE TRANSFDRMER
This Transformer produces 6.
20 Amps. Input 115 Vo, 6o lyelel s 5
All \ew .......................... Fa. v

RECORDING BLANKS

New 167 ltecord Rlanks. Make your own Rowrdlngn
Aluminum base. Lacquered hoth sides. 1'ro- 500
fessional z}uslny Late StacK. ........ ..Ea.
Package of 10, .. .. ..... as
Package uf 100, ... .
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d 0 To 150 DC 2.95
OpTia}2 POJOC a.50 o To 200 DC 2.95
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VoD Lo e b
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0 To 25 AC 2.50 0 To 15 DC 2.95
0 To 130 AC 2.98 0 To 10 RF 2.08
: 0 To 15 RF 2.95
— — — — — | 3" Microampere
o Ta 50 BC
0 To 100 OC
9 7o 200 DC
Decibel Metera
1 3

See our previ d
All prices F.O.B. 8. F.,
Sales Tar. 200 Dep. on
$5.00 send full amount. Iter
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1230 Marker 5t., Son Frandsea 3, Calif.

L Special Surplus ftems.
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lubjec! fo prior sale.

Telephone HEmlack 1-3104
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BUILDING AIR CONDITIONED
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BALTIMORE TEGHNICAL INSTITUTE
1425 EUTAW PLACE, BALTIMORE 17, MD.
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NS Civil, Maechanical, Physics.
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Earned through Home Study

Pacific International
College of Arts & Sciences
Frm\luly a Correspondence School
Resident classes also available
§719-R Santa Monica Blvd., Hollywood 38, Calif.

ENGINEERING o</
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tunities o e IN 27 MONTHS
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Students lt.uusy engineering  under accelerated program
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INTERNATIONAL
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Laboratory has been a consultant to
FAA and its predecessor, the CAA, in
the over-all analysis of the use of the
beacon system in high-density terminal
areas.

Scan Converters

The most recent electronic aid to air
traffic control is the radar-to-television
converter. It is hest known as the scan
converter (see Fig. 3) and was recently
commissioned at the New York Air
Traffic Control Center. Although on
order from Intercontinental Electronics
Corporation since 1958, production and
installation delayed the commissioning
of the scan converters until a few
months ago.

The basis of the scan conversion sys-
tem is a cathode-ray tube that con-
verts radar information to television
signals, These signals can be seen in
full daylight on horizontal monitors
upon which are placed video maps.

Since being placed in use, air traffic
controllers have commented that the
scan conversion system has been less
fatiguing. They add that working un-
der normal light conditions is easier on
the eyes, and is thecrefore an aid in
promoting safety.

The Future

This is but the start of many new
uses of electronics in the field of air
traffic control. The FAA Bureau of Air
Traffic Management says that a com-
puter is being developed that *‘will keep
track of flights in progress and reject
proposed paths that would conflict with
those of aircraft already enroute.”

Although this may appear to be auto-
mation in a sense, the final decision on
the disposition of aircraft will always
rest with the air traffic controller, aided
by the accurate information provided
him by the various electronic devices
at his disposal.

Shown below is one of the horizontal
consoles of the radar-to-television
scan converters that have been in-
stalled in the enroute Air Route

Traffic Control Center at New York's
International [Idlewild) Airport. The
system provides bright display of ra-
dar information that can be viewed
in normal room light. Each plane has
“tail” of light, allowing controller to
determine speed, direction of turn,
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\ N IN 1492 CHRISTOPHER COLUMBUS

,, AMERICA

i ... if he'd made the trip today you can
AR bet he would be out to discover—

WALTER ASHE'S
[\ BIGGER “SURPRISE"
TRADE-IN ALLOWANCE

Chris would have made a good “ham” . . .
the kind of fellow who is always looking for
new worlds to conquer! Oid Columbus proved
himself a tight man with a dollar (or was it
A Spanish doubloons?) when he went to see Queen
Isabella. That means he’d want to cash in on the
extra big savings of a Walter Ashe “Surprise”
Trade-In Allowance! Follow old Chris Columbus’
example ... and see how much Wulter Ashe will allow you towards
your new transmitter or receiver!

The Only Radio Catalog Compiled and Designed
Entirely With The Needs of The Amateur in Mind!

If you're an amaceur, experimenter or a newcomer ‘coming up™
.. you're invited to ask for a copy of our brand new 1960 W alter
Ashe catalog . -, just off the press. It's packed from cover to cover
with everything that’s new and needed - in mobile or fixed
station equipment, parts and supplies, transmitters, receivers, test
cquipment and Citizen Band units, Incidentally, Walter Ashe is
one of America’s leading suppliers of High Fidelity equipment _ | |
and mail the coupon below . . . we'll rush your €opy to you!

TIME PAYMENT TERMS AVAILABLE
ON ALL EQUIPMENT

“SURPRISE TRADE IN'' COUPON

You Can Be Sure...

. that every piece of ysed equipment Walter

,  Ashe takes in trade . . . and later sells . , . is
i checked thoroughly and guaranteed to work Walter Ashe Radi o | 3
' the same as new. Whether you're trading : Youuf.6n.‘-s:np°s‘::g$;'grke' e LI :
up 10 new or in Itlhe market for used equip- : Dept. R-1-60, $t. Louis 1, Mo. 1
ment ., . you'll always be money and Rush New Catalo; ]
SR 8
satisfaclion ahead at Walter Ashe! : 8 Send lists of guaranteed Usced Equipment :
: O Rush "Surprise Trade-in" offer on My
' |
] i : For ]
M j I (Show make and mode! of equinment desired) :
: Name. :
RADIO coO. 1 Address '
1
Dept. R-1-60, 1125 Pine Street St. Louis 1, Mo.  § C0ommm o — Zone——Stue_—_ |
RADIO PARTS STORES & HI-FI SALONS!
L
-'---------------
Hundreds of dealers across the 1 o |
B 3 R Direct Sales Department
nation profit by selling ELECTRON- | CElectronics World Att: ferey Schaeider
Ics WoRLD each month to their [t (]
i ™ e 9 New York 16, New York
customers. Are you one of them? i ol
‘oS W i O Sendme ........... copies o
ELECTRONICS WorLD helps build i WORLD for resaie in my store each moath. |
store traffic . . . keeps customers NG risk involved on my part.
coming back month after month 1 55 me detaits on seliing eLezrromcs 3
for the merchandise you sell—and, | WORLD in my store. [ |
best of all, you earn a neat profit [ |
on cach copy soldi—No Risk IN- g STORE NAME ]
VOLVED, ) § ADDRESS [ ]
So get details on selling ELEC- 1 (]
TRONICS WORLD, the world’s larg- ciry ZONE __STATE___ 1
est selling technical electronics I SIGNATURE 1
magazine. Or. order your copies |l EW 160
now. Just use the handy coupon. o mm em =n e o o o = = = = = = I
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VOI.TMETER
4 jinch R lar case 0-2.8 KV. 1%
Mirror scale with ext. munlpllu 7 95
(3 for $22.50). ... .......... Each u

POWER SUPPLY -BRAND NEW
PPI2G /U—| lnput 110v. AC—Output 24 Volts fil.
tered DC. Rated .9 Amps Capable 112 Amps. 5el
Rectifier, Slze &L/2"x 7“ Addm n s
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FIEQUENCY HE‘I’!I
Vibrating REED type. Round 313" .lk!' s I 0 95
tite cang. Ran 7ta 63 cy. Blav

$ BRAND NEW MOBILE DYNAMOTORS z

MADE =Y EICOR—SMALL SIZE
fnput 12 Volts. Output 400V. 180Ma s‘ 95
Cont, Duty. 280 Mil. int. Duty. .......
tnput 12V. Output 440V. 200Ma Cont. ss 95
Duty. 300 Mil | L
POWER TRANSFORMER
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FII.AMEIII' TIANSFOIMEIS
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SIGMA SF RELAY

16,000 ohm in dual 8,000 ohm coils.

'|
13
=

SPDT
adjustable silver contacts &nd armature tension.

: Operates on 500 Microamperes oOr s3
less ... .. Ea. 0
Write for qunluy prices
RELAYS
24V, AC IPDT ... ..t naraannan 8, s"ss
24V. AC 4PDV...vvivinnancannn ea. 1'85
110V. AC 3PDT . ....0ccnmnarnas Ea. s |l85
ALLIED 110V, AC 4PDT. .. ...... Ea szl]s
Potter-Brumheld SMSLS S000 ohm,
4 MA Sens.........c00000000 Ea. 32-25
Allicd Relay 110 V. AC. DPS Q1-35
Hermeticaily Sealed Relay l:oul llov Ac SI 50
80 ¢y SPDT Contacts § Ambs, . .. ... oa. Q
" 8 VoIt DC DPOT H.Buvninnvnenn.. e 99¢
12 Volt DPDT DC fReldy......... i s‘ 35
SIGMA type 22RIC 3000 ohm sz 49
| rated Fetay. ERoY Gbo0 ahiw T )
Ee'al e elay, ohm s 1 .95

G.E. Relay control, contains 8000 ohm s' Io
relay, gensitivity 2 mils. 10 for 59.25, ea.

LEACH ANT. RELAY 110V. AC ss ‘5
OPDY Ceramic 1A9. .. . oo -t o8, 0

PANEL METERS
G.E. WESTINGHOUSE, W.L.. SIMPSON. efc.
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0.4 Amps ® .z.vs
Gl M e 2.95 37 METERS
zr';}iéhg-l“ 100:0-100 Miero Amos
.......... 5.95
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scale) ........ 4.95 | 0:12 volts A€
0-300 Mil BE. 1 2.98
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©-20 Volts .98 lunnlnq Time ™
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36 OHM S0 Watt Globder Non-Ind.Res. .. .60¢ e
2 for $1.00
3-12 MMF Erie Ceramic Trimmers. ..., ..., 2.
Murdock Headphones—HRAND le 10, ooo ohm
imped. with atd. phone piug....... .. $2.83
lﬁﬂlle'm“" 6’ phone eord for lundlﬂ‘l s
........................... S¢

CUTL!R NIMMIR TOGGLE SWITCH
SPOT (ST42D) 4 for $S1.00. .. ........
wiILLARD STORAGE CELL 2V. 28 Amp sz 50
hes. Clear plastic case. Shipped dry.

Write for quantity prices on all :peclal items

How a Pool Telecast Works
(Continued from puge 56)

truck of the city's Bureau of Elec-
tricity—normally used for servieing
street lights. Camcra cable for this
unit was run overhead, tying off on a
streetlight pole and a boom on the
truck. It was equipped with a Zoomar
lens and adapter and had a clear field
of vision extending a mile north and
south on Michigan Avenue. This cam-
era produced the best closeup views of
the Queen seen during the parade, as
her car passed directly under its posi-
tion.

The camera mounted in WNBQ's
Cuadilluc used a 6:1 Zoomar and suc-
cessfully provided clear pictures of the
Queen's car during the parade when
other cameras were unable to cover it.
The riding announcer had the unigue
advantage of being able to describe the
procecdings from a participant’s view-
point. This unit was actually the lead-
ing vehicle of the motorcade, about five
to ten car lengths directly in front of
the Queen’s automobile with a security
vehicele intervening, an unfortunate po-
sition from a video standpoint. The
only possible shot was head-on. When
maximum focal length was employed
for closeup attempts, the slightest road
irregularities were quitc apparent.
Much better pictures would have re-
suited had the unit been free to move
to right or left of the axis of the pro-
cession,

Results and Costs

The pool telecast had a total dura-
tion of a little over an hour and was
considered excellent by observers and
participants. Complete and coherent
coverage of a highly important and ex-
citing civic event was provided as a
public scrvice and in a manner which
no station acting alone could have
realized in its wildest dreams, Some
forty-five engineers and technicians,
six announcers, and five directors were
immediately involved in delivering the

pool feed to the outputs of the central
control room, and uncountcd others
participated as individual statioas
mixed local studio originations with
the pool feed to suit their individual
needs. Chicago’s only other pool tele-
cast—of General MacArthur's parade
through the city in 1951—employed
more people and equipment, but was
produced in palmier days.

Cooperation was generally the key-
note of the endeavor, with interchanges
of equipment and continuous consulta-
tion taking place on problems and de-
tails. All was not sweetness and light,
however, Understandably irked at be-
ing deprived of a leading role in the
proceedings by the turn of a coin,
WBKEB imported a 65-inch lens from
San Francisco and went on the air
fifteen minutes ahead of the pool from
the top of their State Street studio
building, a mile and a half from Buck-
ingham Plaza, with a preview of the
Queen’'s landing. This "'scoop” had becn
preceded. the evening before, by a one-
hour attention-getting summary of the
events leading up to and surrounding
the royval visit.

A factor which somewhat dimmed
the afterglow of the successful pool
was a verbal hassle which developed
when one station managed to slip onto
the air some live shots of the Mayor's
banquet for the Queen which they
were televising on a closed-circuit basis
at the City's behest, for benefit of the
press overflow. According to other sta-
tions, it had been jointly decided to
bypass this event.

Exact costs of the pool telecast are
hard to come by and will probably
never be compiled, but educated
guesses put the total out-of-pocket fig-
ure under $10,000, about 33000 of this
going for line charges. All four sta-
tions will share the out-of-pocket tab.
Regularly scheduled engineering crews
were used, and careful planning held
overtime to a minimum, Economy was
effected in choice, where feasible, of
camera locations which did not require
augmentation of power and terminal

facilities. —30-

Sencore sales manager Ed Flaxman and Mark Markman, Sencore’s California rep.
are shown conducting a Time-Saving Clinic with the Yan Nuys {Calif.) Society

of Radio and TV Technicians.

in troubleshooting with proper equipment.
“The Sencore Time Saver Story.”

a 45-minute film entitled,

Demonstrations showed time-saving advaniages

The highlight of the evening was
These time-saving

clinics are available free of charge to service technician groups throughout the
Arrangements can be made through your local parts distributors.

|H'T a

United States.

Al merchandise sold on a 10 day money back guarantee basis

Min. Order $3.00—28% with Order—F.0.8. Neow York

PEAK |

ELECTRONICS COMPANY
1 66 W. Broadway, New Yerk 7, N. Y., WO-2-5439 | |
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www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

ELECTRONICS WoRLo coming in February FLECTRONICS WORLD :
F

More people every day are finding a Citizens Band Radio useful

to own, fun to operate! If you've been thinking of investing in one,
be sure to read this ELecTRONICS WORLD feature FirsT, It tells

you all you need to know before buying a Citizens Band Radio:
what’s available, what to look for, how to buy. In addition, this
valuable directory tells you the rules and regulations, the privileges
and limitations governing the field of Citizens Band Service.
Complete with photographs and technical data, you'll find this
feature an indispensable guide to the purchase of

your Citizens Band Radio!

You'll also enjoy these features in February ELECTRONICS WORLD:

® ROOM ACOUSTICS FOR STEREO: Reverberation and Room Treatment
Part Two of this four-part series covers optimum reverberation-..
tells you how to control room resonances with acoustic material.
Important material here for all stereo enthusiasts!

¢ BUILD A TWO-METER TRANSISTOR TRANSMITTER
Here's an important project for radio amateurs—a 20-milliwatt,
battery-operated transmitter that uses two transistors.
Complete with diagrams and instructions.

¢ KNOW YOUR ELECTRONIC CHEMICALS
An authoritative discussion of cleaners, |ubricants, cements, sprays,
and other chemicals that play significant roles in electronic service
and repair. Their various functions and applications are explained
in this informative feature.
All these features are coming your way in February
ELECTRONICS WORLD —typical of the varied coverage
you'll enjoy month after month in the world’s most
authoritative electronics magazine. That's why
it's such a good jdea to make sure that ELECTRONICS
WoRLD is delivered to your doorstep regularly.
Why not become an ELectroniCs WorLp subscribar today?

REGULAR SUBSCRIPTION RATES

one year, $5 two years, $9 three years, $12

ELECTRONICS WORLD, 434 South Wabash Avenue, Chicago 5, Iltinois
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BOOKLET

to guide you

to a

successful future

in
ELECTRONICS
RADIO -TV
COMPUTERS

ELECTRICAL
ENGINEERING

This interesting pictorial booklet
tells you how you can prepare for a
dynamic career as an Electrical En-
gineer or Engineering Technician in
many exciting, growing fields:
MISSILES * RADAR ° RESEARCH
ELECTRICAL POWER * ROCKETRY
AUTOMATION = AVIONICS
SALES * DEVELOPMENT

Get all the facts about job opportu-
nities, length of study, courses
offered, degrees you can earn,
scholarships, part-time work — as
well as pictures of the Milwaukee |
School of Engineering’s educational
and recreational facilities. No obli-
gation — it's yours free.

MILWAUKEE SCHOOL OF ENGINEERING

MAIL COUPON TODAY!

MILWAUKEE SCHOOL OF ENGINEERING
Dept. EW-160, 1025 N. Milwaukee 51. l
Milwaukee, Wisconsin ms.113
Please send FREE *'Your Career’® booklet
I'm interested in [] Electronics [J Radio-TV
O Computers O Electrical Engineering
O Mechanical Eogineering
{PLEASE PRINT)

Name. e GO

Address......

City. . ... Zove.. . State. ...
O I’m eligible for veterans education benefits.
Discharge date. . S

beccccssnrccccacnneansannnsl |

156

—
Extended Stereo System
(Continned from puge 50)

At the same time, —R information is
being supplied to the element of the
balance control that feeds the other
section of the 12AZT. Also being ap-
plied to this same element of the bal-
ance control is the L signal from the
other section of the 12AZ7. Hence a
composite signal. L—R, is impressed
on the grid of the lower section of the

mixer stage. This signal is also phase |

inverted by the tube so that it now be-
comes an (R—L) signal.

The (R—L) information is channelled
into two paths. Part of this infor-
mation is fed through the .022-pf. ca-
pacitor to the sterco control. which is
basically a gain control for the (R—L)
difference channel. Also part of the in-
formation is fed through the 120.000-
ohm resistor and the .047-uf. capacitor
and mixes with the 2L signal from the
left preamp. At this point the (R—L)
signal combines with the 2L signal to

Fig. 3. Basic matrixing circuit used.

produce an (R+L) sum signal that is
fed to the sum amplifier.

Stereo Control & Matrixing

For monophonic operation. the stereo
control is at its minimum setting. Un-
der this condition no difference signal
is applied to the difference channel. All

information that passes through the |

system is (L+R which is subsequently
channelled to both speaker systems.

For standard stereo operation, the
sterco control is advanced until the
sum amplifier and difference amplifier
receive equal amplitude signals. Under
these conditions. (L—R' and (L—R)
information is supplied to the matrix
and only the L information is applied
to the left spraker and only the R in-
formation is applied to the right speak-
er. This is normal stereo operation,

For “extended sterea’ operation, the
stereo control is advanced further so
that the (L—R) or diffcrence-channel
signal is greater than the signal ap-
plied to the sum (L+R) channel. This
difference in relative level is main-
tained at different loudness settings
since the loudness control for both
sum and difference amplifiers are
ganged and the gains of both channels
are controlled simultancousty.

Output matrixing. or mixing of the

www.americanradiohistorv.com
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PRE-PUBLICATION

SPECIAL OFFER!

YOU MAY HAVE EITHER OR BOTH
OF THESE BIG, HARD-COVER
ELECTRONICS GUIDEBOOKS ON A

7-DAY
FREE
EXAMINATION

COMPUTERS

AND

HOW THEY WORK
$4.95

Here is a fact-filled. exciting guidebook to
the wonder-world of electronic computers
with more than 120 iliustrations and easy
to-follow tables in 10 g chapters. Step by
step, you'll see and understand the work
ings of every type of computer ever used
Ttus important new bock dlustrates the
basic principles of computers with crystal
clear clarity. It's must reading for career:
minded students and for electronics
professionals who want a more complete
knowledge of computers

THE

ELECTRONIC
EXPERIMENTER'S
MANUAL  ¢495

THE ELeECTRONiC ExPERIMENTER'S ManuaL s
a big, informative volume. containing hun
dreds of specially prepared diagrams and
construction drawings. There are 10 inds
vidual sections, each covering a specific
phase of electronic construction. One giant
chapter shows projects. test eguipment
and special tools you can build. plus plans
for a complete workshop! With just a few
dollars worth of tools. and this bock to
guide you, you'll have the know-how you
need to get started. or advance. In elec
tronic experimentation

GET ONE OR BOTH

FOR 7-DAY FREE EXAMINATION!
MAIL THIS COUPON TODAY

ELECTRONICS BOOK SERVICE
A Division of the Ziftf-Davis Publ. Co.
One Park Avenue * New York 16, NV,
Gentlemen: Send me a copy of
CoMPUTERS ANO How THEY WORK
Twe ELECTRONIC EXPERIMENTER'S ManuaL

and bill me at only $4.95 a copy plus post
age. | understand that | may return the
book(s) within 7 days and owe nothing

$ enclosed. (SAVE MONEY! Enclose
payment now and we'll pay the postage

Name == =
Address _ =

City Zone _ State _

ELECTRONICS WORLD

v_...._..-------.-__-_--_---_...._--........—_
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sum and difference signals in order to
et the desired outputs for the speak-
ers, is accomplished by the output
transformers (Fig, 3). The secondary
winding of the difference-channel
(LL—R) transformer is center-tapped.
To this center-tapped secondary is con-
nected the untapped secondary wind-
ing of the sum-channel (L+R) trans-
former. We now have two windings
that are connected in series-aiding
tthe sum winding and the top haif of
the difference winding) or in series-op-
posing (the sum winding and the bot-
tom half of the difference winding).
There are three possible conditions of
operation as follows

1. For monophonic operation, there is
no difference signal so that both speak-
crs will receive the sum signal.

2. For standard or normal stereo op-
eration, the output of the difference
channel is equal to the output of the
sum channel. Under these conditions
the upper speaker has applied to it
(L+R) + (L—R), or 2L. Note that
this is the left information only. The
lower speaker has applied to it (L+R}

(L—=R), or 2R. This is the right in-
formation only.
3. For “extended stereo" operation,

the output of the difference channel is
yreater than the sum channel. Assum-
ing there is twice the signal in the
difference channel, or 2(L—R), the sig-
nal applied to the upper speaker is
tL+R) + 2(L—R)}, or 3L—R. The sig-
nal applied to the lower speaker is
(L+R) — 2(L—R), or 3R—L. Notice
that the left speaker system receives
an out-of-phase component of right in-
formation along with the left informa-
tion, and the right speaker system re-
ceives an out-of-phase component of
left information along with the right
information. The magnitude of the
out-of-phase components is what de-
termines the apparent spread of the
"extended stereo” system. —30—

CHRISTMAS TVi
By I. T. SWANSON

HE OFTEN strange nature of interfer-
ence was dramalized again last Chrisi-
mas. The second set of the house, worh-
ing on its built-in antenna in the living
room, hegan to show intermittent ver-
tical syne and horizontal flashes a few
davs before the holiday. Just about any
movement in the room would bring on
the symptoms. Moving the set to an-
othe 'r room eliminated the trouble. Dee-
on the Christmas tree were
prime suspeets, but the symploms per-
~irted when the bulbs were unplugged.
The ree was also decorated with such
metallie material as tinsel and “jeicles.”
Shaking & bunch of “ticicles™ brought
the syviuptoms in severe form. F\]wrl-
mentally, one jeicle was held in each

hand and they were moved about to
mahe imermittent contact. This induced
the flashes and vertical <lipping!  Evi-

dently these stvips, with their invisible
oxide ¢ aatings, acted s semiconduetors
when they made

intermittent  contact,
They  were  probably deteeting  some
strong, loeal signals  and vu-ldmg a

crors-maodulation product that interfered
with syne pulses, —30—
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"ELECTRONICS REFERENCE DATA"
compiled by Sams Staff. Published by
Howard W. Sams & Co., Inc., Indianap-

olis. 118 pages.
cover. Vol. 2.

This is a second volume in an in-
teresting publishing venture dedicated
to making available in semi-permanent
form outstanding articles in the elec-
tronics field.

This volume is an anthology of
worthwhile articles which have ap-
peared in various issues of '"The Aero-
vox Research Worker” and covers TV
circuits and applications, u.h.f., audio,
radar, meters and measurement, and
specialized applications and develop-
ment.

Extensive use of schematics and line
drawings makes this text a reference
work well worth keeping in a perma-
nent electronics library.

* * *

"THE ELECTRONIC EXPERIMENTER'S
MANUAL'" by David A. Findlay. Pub-
lished by Ziff-Davis Publishing Com-
pany, New York. 169 pages. Price $4.95.

If our experience is any criterion, a
very high percentage of the population
is interested in some phase of elec-
tronics. From six to ninety-six, the
miracle of the vacuum tube and its
counterparts exerts an almost hypnotic
pull on the average citizen.

For those with no background in
electronics but endowed with a well-
developed bump of curiosity, this vol-
ume should provide the answer to the
problem of starting from scratch. The
assumption is made that the reader is
totally unfamiliar with the tools and
techniques involved in clectronic con-
struction, hence the first three chap-
ters cover, in detail, this basiec material.
The tools required, soldering. wire and
wiring techniques, hardware, electronic
parts and how to identify them, plan-
ning and making a chassis, ete. are all
discussed and the subject amplified by
a lavish use of photographs, line draw-
ings, and symbols.

The remaining six chapters deal with
the actual wiring and troubleshooting
of circuits, making printed circuits,
building a workshop to meet individual
needs, special tools the experimenter
can build, hasic test equipment which
can be constructed, with the final chap-
ter covering eight interesting electronic
projects (receivers, tuner. amplifier,
an intercom, and a photoflash), Both
tube and transistor circuits are repre-
sented by the suggested projects, giv-
ing the reader experience with both
types of construction. Much of the
material used in the preparation of the
text originally appeared in the pages
of PopuLar ELECTRONICS.

Price $2.50. Soft
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only 15¢ for this
authoritative guide
to building an
inexpensive

record
library!

reprinted from
HiFi REVIEW

Now—you can build a record library
of hi-fi classics from the steadily grow-
ing catalogue of $1.98 releases! More
than half a dozen big record companies
are re-issuing great performances on
the new $1.98 labels. You can have a
guide to the best of these for 15¢—by
ordering this reprint of a recent article
in HiFi REVIEW. Complete with cata-
logue number, artist, orchestra and
conductor information—it’s a fabulous
guide to building up a high fidelity li-
brary of basic classics!

In addition, HiFi REVIEW’s Music
Editor, David Hall, gives you the back-
ground of the $1.98 market . . . eval-
uates the discs being offered at this
price . . . pinpoints the future of high-
quality, low-price records.

If you've been thinking of starting a
record collection or adding to the one
you have—this reprint is your best
guide! Order your copy today—sim-
ply mail 15¢ in coin or stamps with
the coupon below. But the supply is
limited, so order now!

iFi REVIEW
Box 1778R
Church Street Station
New York 8, N. Y,

EW 160
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: Please rush my copy of the HiFi RE-
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The treatment is progressive so that
as the experimenter works through the
text he accumulates bhoth knowledge
and experience. The text is written at
an elementary level, making it espe-
cially valuable as a manual for the
beginner working on his own or for
group instruction in the hasics of
clectronics.

* *

"TWO-WAY RADIO" by Allan Lytel.
Published by McGraw-Hill Book Coni-
meny. New York. 281 pages. Price $9.50.

Since there are more than a million
and a hall two-way radio systems in
operation in the U. S, this field offers
an interesting and profitable line of
endeavor for the qualified technician.

The text material constitutes a com-
plete guide to two-way radio and in-
eludes evervihing from a description
of the type of svstems to technical
details on the equipment, installation
methods, troubleshooting, and rvepair.

Included in the coverage are AM and

I'M transmitters and receivers, anten-
nas, selective-calling niethods. power
supplies. installation, and servieing.

The author has also delved into such
subjects as digital pulse codes. power
sources, transmitter tuning, use of the
crystal calibrator. phase-shitt modula-
tors, split-channel operation. dial codes,
oscillator circuits. and other pertinent
topics.

The author also lists and describes
the various test equipment and meas-
uring devices required for work in this
field, including AM and FM signal gen-

erators, r.f. signal generators, wave-
meters. grid-dip meters, heterodyne
and interpolating frequency meters,

and modulation meters.

Technicians interested in increasing
their incomes by broadening their
areas of competence will find this hook
helpful as a reference work and prac-
tical servicing manual.

*x *

“"PRESERVATION AND STORAGE OF
SOUND RECORDINGS' by A. G.
Pickett & M. M. Lemcoe. Published hy
Library of Congress. Available from
Superintendent of Documents, U. S.
Government Printing Office, Washing-
ton 25, D. C. 71 pages. Price 45 cents.

This is a report of a comprehensive
study made under the auspices of the
Library of Congress. supported by a

grant from the Rockefeller Founda-
tion. The report covers an investiga-
tion which was made regarding the

deterioration of sound recordings in
storage in order to estahlish optimum
storage environments and techniques.

Since the archival storage of phono-
graph dises and magnetic tapes is of
fairly recent origin, information on the
best means tfor preserving them was
lacking. This study covers the effects
of heat, light. fungus. grit, moisture,
and other atmospheric and chemical
conditions as they relate to the preser-
vation of acetate, shellac. and vinyl
dises and of acetate and polvester-
based magnetic tapes.

Although prepared primarily for li-
braries, since the tests and procedures
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are described, along with observed re- | The Baﬂ'ery That's Used in
sults and conclusions, the material . 9. d
BARRY BEST Buvs could also be of value to the audiophile Guided Missiles Now Released
with an extensive record or tape collec- as Government Surplus
e Xmas Special—Imported European Antique tion. or Photography, Aircraft, Models, $ 95.
Telephone. Be:utlful a°°"qsf*|'3'3> . Rec?.nd('z' x kK Searchlights, Radiss, etc. ',,usm,d'
tioned. In working order. eac
for $30.00). Collector's Gem. "SHORTWAVE PROPAGATION" by f:'::;.;:d gil\:::"::-c::'l|c::;nu;$ Akating
¢ G E Capan!grs 1 Mfd. @ 6 KV. Oréglgasl Stanley Leinwoll. Published by John Misslie :..r“..'n.,e.;,ﬁ.:. dus to desian
boxed. unused. ........... ... . : o EER ) |m:‘ PIVI im vi' ywur nn' nown
® Leach Power Relays 115 VAC. 30 amp _con- F. Rider Pubhshe:ﬂ, Inc.. N?W York. | 1Tt without tavs of capacttyl: Oiher Yo
tacts (NLOL) .. oveoean s $4.95 147 pages plus a “Global Time Con- b crnt e withatands heavy Srace sn
e 9 Ft. RC41/U Coax Cords, with 83-ISP version Simplifier” insert. Price $3.90. ::.".'.3'."’;‘.:.;‘..'.":Z‘.‘l'c;‘.“"y.f.“r'ii ?f‘.‘.{ll“r.‘;i‘"
connectors on each end. .. .. .. each $1.00 Soft discharge ‘rate “u py for tnia
® New Silicon Rectifier. Input: 130 Volts at CHU ERRA % , . or .;‘3.:‘5.’::.‘.‘".;“'.“‘3033 ":S...f,'.?&':;’:\“
500 Ma. Price 75¢ each (10 for $7.00} This compact, information-crammed discharac in any Position. indefinite stor:
® 7 Conductor Intercom Cable “°'°’~‘°6d°/<:" book will be of interest to both com- e e o8 ol EdtaE £200 ) M Ench
O osgasecsengeons bl Battery Cartridge munications engineers and radio ama- Wy saienr .':'..’...5.:{' s"e.'uf)“c:".‘u
Model FC- z. wme for details. .. ... $7.95 teurs since it covers the basic princi- ?-'Tu;:- Eo(.l...::...ul,m..d, (uh wiec:
* Raytheon Power Supply inout 6 ¥OC Out- | | ples ‘of short-wave radio propagation e
ut : D W, - N . racti vernme: ost.
Eervative). ............... New $16,95 and deals with all of the important . 5.2 gg ea. Pastoaid
e TS5-78/U Tune-Up “Dummy” Load. Excel- theoretical as well as practical aspects | S New Cells i in metai AT AL
lent for citizen BND. or VHF. . ... .$1.00 0[‘ the Sub'ect p p is!lovo Battery (20 cells) metal case used $40.00
e Audio Devices type 20ES5 Silicon Reehher. J : . . .. ) All cells guaranteed 1o your satisfaction
750 Ma. (130 V.RMS). .. ......... 90¢ The text material is divided into | .. 2 money refunded (lews postage). =~ .
. I'EACASZI Navy Freq, Mele.. .(?25 to gosoo% I twelve chapters and covers the iono- ;:Isculy“w:‘:"n:.ouu.:ta:_et Sement or you may add 2S¢ to
* BC2n Army Freq. Meter (125 to 20,000 sphere, radio waves, the sky wave, ESSE RADIO COMPANY Dept. I
KCS) . ot i $85 measuring the ionosphere, ionospheric | 42 W. South Street Indianapolis 25, Indiana
. Powell Announcer with Speaker. This dev.ce variations, circuit analysis, achieve-
plays a recorded message over & over again. * . *
Unused, original packing. Operates on 115 ments of the radio amateur, the ama- | ———— -
\‘;JAC ora s Franir P‘$3 ]?g teur bands around the cvcle, forecast-
. estinghouse Scope Transformer. Pri .
VAC @ 60 CPS (165 VA). Sec: 2.5 voits | | In8: and the future. ] )
é@ sd mps.vS/eeciéhB'S%OH;/s. @ .0023 /;r;‘%ss | The “Global Time Conversion Sim- CRYSTAL CONTROLLED
rand new. 8% Uetdcaconcooon o . 1] - F— -
e Airceaft-Lab Type Selenium Rectifier. Full- plifier” which is included as a fold-out, CONVERTERS
wave bridge type. Input: 450 VAC (RMS). wall-size chart is a *“plus” feature POLICE e FIRE ® COMMERCIAL
Output: 350 VDC @ 340 Ma. Encapsulated. which should prove exceedingly valu-
Hermetically sealed. Qil Filled, . ... $7.95 bl d
@ Scintillation Counter. Brand new. Orig. car- able to the SWL and the ham. _@_ For use with
tons. Ready to operate with fresh set of

12 V. Transistor type
car radios—
26-50 MC.

$24.50

Can be self installed in seconda. Other
models for 108-162 MC avaijlable. Also
complete line of conventional powered
converters, tuners and receivers.

Answer to Puzile
Appearing on page 30

$49.95. Ten times more sensitive than
usual Geiger Counter. Write for brochure.
e HS-30 Headsets. Hi-impedance (10.000
Ohms) with transformer, cord & plug. Used.
Like-new cond. (10 for $15.00). ea. $1.59
e Audio Devices Silicon Rectifier. Input: 130 |
VAC @ 250 Ma. (10 for $5.00!, each 55¢
® RCA Magic Brain Remote TV Control. For
remote control of many RCA TV sets. Com-
plete in original RCA box. Write for details.
Limited aty. Brand mew. .. ........ $13.95
e 7 Ft. Relay Racks with front and back
doors. New. Beautiful grey. With hard-
WAME oottt e $49.95
¢ Choke 50 Hy. @ 120 Ma. Herm. sealed.
6l bs. ... i $1.00
® Altec Lansing Hi-Fi Output Xfmr. Pri: 3300
Ohms; Sec: 500/250 Ohms @ 20 Watts.
= 1 DB from 20 to 20.000 CPS. 10 Ibs. $4.95
® TCS Noise Limiter Adapter Unit. With spec.
sheet. 10b. . ............... .Price 99¢
Xmas Special — Deluxe $29.95 Chrome
plated Shoe-Dryer. (115 VAC) |deal for
golfers. children, gardeners, etc. Special |
PrICE i e e e $9.95 | |
® Xmas Specnal—Hands-Free Telephone Cra-
dle-Amplitier. No wires. Completely tran-
sistorized & battery operated. Free 10 speak |
and listen without holding phone. Time-

batteries. Reg. $245.00. Special price ‘

A practical converter for emer-
gency use with powered home
or auto sets. Tuneable over 12

Tos.17a me...”. $13.95

Alsc available crystal con-
trolled up to 64 MC. .$18.88

ORDER TODAY OR WRITE FOR LITERATURE
KUHN ELECTRONICS

M GLENWOOD CIHNCIMNMATI IT, GHID

saver. Beautiful beige finish. ... ... sa4.00 | |
¢ .35 Hy. 2 Amp Choke (2.2 Ohms DC resist- PHOTO CREDITS s
:ncel Hermetically sealed $4.95. g)spgr; Page Credit Tv PICT“ RE Tu BE
FAME .., ittt it ittt nnnn B .
e Hammarlund Super-Pro SP600 Receiver. 38 (top & center), 39 (bottom right), At Lowest Prices
iti 40 (top)......... Federal Aviation Agency
Excellent condition, lab tested....$450.00 38 (bott Remingten Rane
¢ Ling Closed-Circuit TV Camera. Brand new. okl °"°"" Airborme Instrurments ,‘_',,mm,y 108P4 § 7.95 17BP4 § 9.95 21AMP4$15.75
Write for details. .......Approx. $600.00 o ([ opeet it T of Ameticn 12t 850 17CP4 117.00  21ATPA 1575
¢ Evans Gasoline-Kerosene MHeaters. Value | 42 (center)...... westinghouse Electric Corp. | | :gg/PtZM 1233 };ﬁ:ﬁ HH Hi D
$100.00. Brand new. Special........ $5.00 42 (bottom)..... Chance Vought Alrcraft, Inc. | | [1 18P0 1596 13784 1150 21FPa  14.50
® Geloso Tape Recorder for Ham. entertain- 43 (R0P) .. overeneiene i Phileo Corp. 16CP4 1450 170P4 9.95 21WP4 14,00
ment, or business use. Brand new. 614 Ibs. 43 (center left)..General Precision Lab.. Inc. 16KP4 995 17TP4 17.00 21YP4 14.50
Write for details. 43 (center right) ............... Raytheon Co. 16LP4 1095 19AP4 16.00 21ZP4 13.50
® Plate Transtormer. Sec: 6,000 -0- 6.000 43 (bottom) .......... Radio Corp. of America 16RP4 995 20CP4 13.50 24CP4 23.50
VAC @ 400 Ma, Pri: 117 VAC @ 60 CPS. 55 (top), 56 (top).............. Station WGN 16WP4 12.00 20HP4 1450 24DP4 24.50
108 Ibs. Compact........u.. .. ..$70.00 55 (bottom)................ e Russ Ogg 16PT4 995 21AP4 22,10 27P4  39.95
ate mg hoke to above xfmr, Hys_ center ©OO0D00000000000000000000000 17AVP4 12.50 1ALP4 . K
® Matchi c # 10 56 (center) NBC 218 15.75  27RP4  39.95
@ 750 Ma., ..., ... o, .$13.00 60, 61............ PACO Electronics Co.. Inc. 1 Year Warranty
66......... 000000 60006000000 Bogen-Presio Co. Aluminized Tubes $5.00 more than above Pprices.
Write for H"'“ Largest, dnversnhed special- 69, .. ..., Harman-Kardon, Inc. ‘ Prices inctude the return of an acceptable similar tube
purpose, TV & Radio tube stock in USA at 70 (top conter) Pheee tubes ace used
seg"b!; %’6‘“ IP"CES FOB. NYC. Minimum d | | — 7 ..New York City Transit Authority Flass bulbs, A1l paris and ‘materiala’ inclnding " the
order $5.00. All mdse guaranteed for cost of B4 (top)................ General Electric Co. etectron Pun are brand new.
mdse only. 84 (center llen B. DuMont Labs. :;;,.:’,';'°§,§..:°o'.,.ﬁ'.ﬂLi“E‘;m{‘r‘J{:‘r’,!Sd. Lo i
112, 113 ..v....Channel Master Corp. sble at iime of return. 230% deposlt required on
Ha..... Natlonal Bureau of Standards O e pned Rall Ewbress.
ELECTRONICS I:g (:nn)). Vocalln.erCo.dochmerica { WRITE FOR COMPLETE LIST.
[} (tep) . .... .+v...Terado Company !
ARRY CORP 146 ((:otlom} ............6..'.E||c2 — PICTURE TUBE OUTLET —
hd 147 (bottem) .. ................... entralal
.............. Reslstance Co. 3032 MILWAUKEE AVE.
512Broodway, Dept. EW-1, New York12,N.Y. ...Interel::t'lelrel‘vna('qu?nél:eelro:I:gcCorn CHICAGO 18. ILLINOIS
Telephone Walker 5-7000 | A U Sencore | Dickens 2-204_' |
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RATE: 60¢c per word. Minimum (0 words.

FOR SALE

SAMS Photofacts 1 tp 352, 34 in book form, $525.00.
Box 3. West Redding, Conn.

ELECTRONICS Surplus—Wholesale and retail monthly.
12 issues, $1. Box 784, Wash. 4, D.C.

DIAGRAMS for repairing radios $1.00. Television
$2.00. Give make, model. Diagram Service, Box
672-RN, Hartford 1. Conn.

RADIO & TV Tubes al manufacturers prices. Guar-
anteed-—Send for free price list. Edison Electronic
Tube Co.. Menlo Park, N. J.

PROFESSIONAL Electronic Projects—Organs, Timers,
Counters, Intercoms, etc.--$1. each. List Free.
Parks, Box 1665, Lake City, Seattle 55, Wash.

TELEVISION Sets $9.95, plus shipping. Jones TV,
Sanatoga, Pa.

RADIO & TV Tubes at Manufacturers Prices! 100 ;
Guaranteed! Brand New! No re-brands or pulls! United
Radio, Box 1000, Newark. N. J.

TUBES--TV. Radio, Transmitting And Industrial Types
At Sensibly Low Prices. New, Guaranteed, 1st Qual-
ity, Top Name Brands Only. Write For Free Catalog
or Call WAlker 5.7000. Barry Electronics Corp.. 512
Broadway, New York 12N, N. Y.

TELEVISION & Radio Tubes. Parts and Supplies Guar.
anteed. Hi-Quality Tube Co., Inc., 284 Lafayette St.,
Rahway, New Jersey.

GOVFRNMENT SELLS: Surplus Electronics: Test Equip-
ment; Oscilloscopes; Transceivers; Jeeps: Boats; Air-
crafts; Misc.—Send for U. S. Depot Directory & Pro.
cedure $1.00--*'Government Surplus Sales.” Box 425
—RT, Nanuet. N. Y.

AUTO Radio Distributor Selling Servicing Becker Blau.
punkt. FM-AM. other Eutopean, Americin Sets. Save
30% + Square Electronics, 150-60 Northern Bivd.,
Flushing. N. Y.

SURPLUS, Unused Shielded Hook-up wire, stranded,
tinned copper, poly-vinyle chleride insulation. glass-
braid, tinned copper shield. 1 conductor. AWG. 14.
Recent manufacture—50 ft. 88¢, 100 ft.-$1.68—
1.000 {t.—$15.00. Shock mounts, Lord, flat, 1" 0.0,

;" 1.0.. 4 mounting holes. 1 b, and 2 !b. 12¢ ea.
Switch, rotary, 4 sections, 5 positicns, 4 pole, 4
moving contacts. Ceramic 49¢. Relay Leach 9031-8S.
3 POT, 24 28 vOC, Rating 10 Amps. Hermetically
sealed—$1.35. Relay. non-pileup, ! POT, 2y vOC,
5.000 Ohm 69¢. Storage Battery, BB-52, 36 Vv at .08
Amp. Hr.. Pin type terminals 49¢. Relay, Leach, 2069,
3 POT, 28 VOC, rating 12.5 Amps {removed from un-
used equipment) 79¢. No C.0.0. Less than $2.00
add 25¢ handling charge. E. K, O'Connor, Box 71,
Round Lake, N. Y.

GOVERNMENT Surplus Receivers, Transmitters. Snoop-
erscopes, Parabolic Reflectors, Picture Catalog 10¢.
Meshna, Malden 48, Mass.

TRANSISTOR and FM Radios. Lowest Prices, Free
catalog. Myers imports, 623 Gay. Knoxvilie, Tennessee.

TUBES—Radio and Television, Below manufacturers
cost—Send for free price list—Orders shipped same
day received. Standard Tube Distributors, 6810 Post
Road, North Kingstown, Rhode |sland.

MAKE Gizmos & Such, Still River, Mass. your head-
quarters for short wave radios, 25 varieties carried
in stock, prices from $50.00 to $5000.00,

TECKTRONIX 515 Oscilloscope $550.00. New Condi-
tion. Connecticut Instruments, Brookfield, Conn.

RADIO ENGINEERING
& INSTRUCTION

BACHELOR of Science in Electronics Engineering. De-
gree in 4 years of Home Study. No resident attend-
ante necessary. Pacific International College of Arts
and Sciences, Primarily a correspondence school.
Resident classes also available i desired. 5719-U
Santa Monica Boulevard, Los Angeles 38, California.

ELECTRONICS! Associate degree—29 months. Tech.
Micians, field engineers, specialists in communica-
tions, missiles, computers, radar, automation. Start
February, September, Valparaiso Technical Institute
Dept. N, Valparaiso, Indiana. '

C./LCULUS, Powerful Modern Mathematics. Easv Prac.

tical Lessons, First Four $1 - i
Cincinnati 17. Ohio. $1, Matnco. 4236-3 Minmor,

January, 1960

Mareh issue eleses January (ith.  Send

LEARN: Electronics. Radio & Television. Become a
well-paid Technician in your own business, or in a
good paying position. Either Residence or Home
Study Course. American Technical School, P. 0. Box
567, 923-—8th. St., Des Maines, lowa.

ENG.NEERING and Art Degrees earned through home
study. Electronics, Electrical, Mechanical, Cuwil,
Physics, Business Administration, Liberal Arts. When
writing, specify course desired. Pacific International
College of Arts & Sciences, primarily a correspondence
school. Resident classes also carried. 5719-C Santa
Monica Boulevard, Hollywood 38, California.

USED Correspondence Courses and Books sold and
rented. Money back guarantee. Catalog Free.
(Courses Bought). Lee Mountain. Pisgah, Alabama.

WANTED

CASH Paid! Sell your surplus electronic tubes. Want
unused, clean radio and TV receiving, transmitting,
special-purpose, Magnetrons, Klystrons, broadcast
types. Want military and commercial lab lest equip-
ment such as G.R., H.P., AN UPM prefix. Also want
commercial Ham Receivers & Transmitters. For a
fair deal write: Barry Electronics Corp., 512 Broad-
way. New York 12, N. Y. (Walker 5-7000).

WANTED: Tubes-Special Purpose and Receiving. Top
prices for Kiystrons. Power Tubes, Thyratrans, T.V.
and Receiving Tubes. Tubes must be unused. Also
laboratory grade test equipment such as manufactured
by HP and GR and AN UPM prefix. V. & H. Radio &
Electronics, 2053 Venice Blvd., Los Angeles 6, Cali-
formia.

CASH For Used Short-Wave Ham Receivers, Transmit-
ters & Accessories. Treger WSIV), 2023 N. Harlem
Ave.. Chicago 35. Tuxedo 9-6429.

CYLINDER and old disc phonographs. Edison. Con-
queror, ldelia, and Qratorio models. Berfiner Gramo-
phones and Zono-o-phones, Columbia cylinder Grapho-
phones. and cown-operated cylinder phonos. Want old
catalogues and |literature on early phonos prior to
1919. Will pay cash or trade late hi-fi components.
Classified, Electronics World, Box 50, 1 Park Ave.,
N.Y C.16, N. Y.

WANTED: Surplus measurement model 78 or 80 signal
generators, Also Federal 804 or used Motorola two-
way equipment. State quantity, price and condition.
Communication Service, Inc., 3209 Canton Street,
Dallas, Texas.

TAPE & RECORDERS

RENT Stereo Tapes—over 900 different—all major
labets—tree catalog. Stereo-Parti, 1608-L, Centinela
Ave.. Inglewood 3. California.

TAPE Recorders, HI-Fi Components. Sleep Learning
Kits, Tapes. Unusual Values. Free Catalog. Oressner,
69-02R 174 St., Flushing 65, N. Y,

AMPEX, Concertone, Crown, Ferrograph, Presto, Tand-
berg, Pentron, Bell. Sherwood. Rek-O-Kut, Oynakit,
Others. Trades. Boynton Studio, 10RT Pennsylvania,
Yonkers, N. Y.

RECORDERS, Stereo Tapes, Hi-Fi Components, Tre-
mendous Values, Catalog, Efsco, 270-H Concord, West
Hempstead, N. Y.

UNUSUAL Budget Values. Tape recorders, tapes and
Hi-Fi components. Send for package quotations and
free catalogue. Budget Hi-Fi Distributors, 83-06 Vvietor
Ave., Elmhurst, N. Y.

HIGH-FIDELITY

INDUCTORS for Crossover Networks. 118 types in
stock. Send for brochure: C & M Ceils, 3016 Holmes
Avenue N. W. Huntsville. Ala.

PRICES? The Best! Factory-sealed Hi-Fi Components?
Yas! Send for free catalog. Audion, 25T Oxford Road,
ilassapequa, N. Y

WwwWw americanradiohicetorvscom

order and remittance to ELECTRONICS WORLD. One Park Ave.. N. Y. C. I6.

ELECTRONICS MARKET PLACE

N. Y.
DISGUSTED with “'Hi" Hi-Fi Prices? Unusual Dis-
counts On Your High Fidelity Requirements. Write.

Key Electronics. 120 Liberty St., New York 6, N. Y.
Cloverdale 8.4288.

RECORDERS, Hi-Fi. Free Wholesale Catalogue. Car-
ston 125-R East 88. NYC 28.

REPAIRS and SERVICING

SPEAKERS repaired fast, any type, write for price
list. JaMac, 8845 N.E. Sandy Blvd., Purtland, Oregon.

ALL Makes High Fidelity Speakers Repaired. Amprite,
70 vesey St.. N.Y. 7, N.Y. BA 7-2580

BUSINESS OPPORTUNITIES

RADIO Parts Stores and Hi-Fi Salons' Someone ''bor-
rOWINg’’ your personai copy of Electronics World each
month? You ought to be taking advantage of Elec-
tronics World convenient re-sale plan. Sell copies (n
your store . perform a good service for your cus-
tomers . . . with no risk involved. For details. write:
Direct Sales Cepartment, Electronics Warld, One Park
Avenue, New York 16, New York.

ESTABLISHED Electrical Manufacturers’ Agent located
in Dallas and Houston is expanding inta electronics
sales. Interested manufacturers write Morgan, 1013
Slocum, Dallas 7, Texas.

MISCELLANEOUS

WESTERN Radio Amateur Surplus Magazine $2.00
Year. E. H. Marriner 528 Colima St.. La Jolla. Cali-
fornia.

PHONOGRAPH Records cheap. postpaid. Catalogue.
Paramount, Box 2026-N, Pine Castle, Fla.

SHOPPING GUIDE
Classified

A HANOY GUIDE TO PROOUCTS, NOT NECESSARILY
ELECTRONIC, BUT OF WIDE GENER4L INTEREST.

BUSINESS OPPORTUNITIES

EARN Extra money selling advertising book matches.
Free Samples furnished. Matchcorp, Oept. MO-10,
Chicago 32, IIL

MAKE $25-$50 Week, clipping newspaper items for
nunlish$ers. $Some clippings worth $5.00 each. Partic-
ulars free. National, 81-0G, Knickerbocker Station,
New York.

FOREIGN Employment Information—$1 Parks, Box
16654, Lake City, Seattle 55, Wash.

STAMPS & COINS

TERRIFIC Stamp Bargain! lsrael—Iceland—Vatican
Assortment—plus exotic triangle set—also fabulous
British Colonial Accumulation—Plus large stamp
book—All four offers free—Send 10¢ to cover postage.
Empire Stamp Corp.. Dept. 22, Toronto, Canada.
THREE Brilliant unrircu'atzd Mexican Silver Collars
$1.00. Universal Services, Box 675, San Antonio
6-51, Texas.
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COLORFUL Autumn—New York State. Eight Coln '
slides $1.00. Eddings. Roberts Ave.. Corning. N. ; ADVERTISER PAGE NO. ADVERTISER PAGE NO.
|
Advance Electronics 158 International Resistance Company o |
y Airex Radio Corporation 1é
HEI_P WANTE Allied Radio Corp. Jensen Industries, Ine. 124
D 9. 102, 103, 104, 105, 132 Jensen Manu‘faciunng Cornpany 22 |
American Television & Radio Co. 8 :l,el;‘rold E(LfdrcEm;s Corporation 'gz I
Arkay 90 ohnson Co., E. F.
WANT a good overseas or staleside job with high Ashe Radio Co., Walter 153 ;
pay?? Transportation paid. Men- Iwr)rr:en “l’?lvee Ilrlffoir Astatic Corporation 33 Ko Eleciromc's Co. 5% l
matlon. Employment Headquarters. 79 Wall Street. Audax Division of Rek-O-Kut Co., Inc. 124 Kuhn Electronics 160
Dept. R-4, New York 5. Audion 157
1 .
OVERSEAS Empioyment. American Firms and United lL.afayf'HeL R':dlo’ i | Uz Igz
States Government. Comprehensive Job Information B . SERAOgenonaioss LuC
gﬁ.ioo. Foreign Opportunities, Box 172. Columbus 16. 8 ?"_K Ma";{a:’“""g Co. 73, 144 Lektron 157
0. altimore Technical Institute 152
: Barry Electronics Corp. 160 Micro Electron Tube Co. 151
o — . ] 3
ngass :':1'lﬁar};.;.'e(r:?cge"nhésgl;lamr:e.lha:ld EEuu’lPop:é_HlﬁI?:;\g Beam-Echo International Lid. 117 Milwaukee School of Engineering 156
jobs available. All Fields. Travel. Adveniure in ex- Bell Telephone Laboratories 87 Moss Electronic, Inc. 118, 119, 120, 121
citing Eulrhope aComplele Ln%orm?hon lEeglstratmn and Blonder-Tongue Laboratories, Inc. 107
six months' advisory servic Idest ' i i i
employment servucerysz Otr)v(sg Solvor'A‘umLe:rl‘lme Eurg;j::n Bogen:Prest e Naf!onal F;adlo g i
Employment Service, P. 0. Box 3973, Frankfurl/M. 1, Burstein-Applebee Co. 149 National Schools 3
Germany. I North American Philips Co., Inc.
1 v
) - ) l CBS Electronics 29 <ERENPICORER
PR "!;! ol I g & :'.S"Ile‘ ’(3{°-+ f Sei % 116 Olson Radio Corporation 140
anadian Institute of Science
74 l CELLANEDUS CTethOéOQYJLiTifed :§2 Pacific International College of Arts
Al I andee Lo., J. J. & Sciences 152
, Candler System Co. 106  Paco Electronics Co., Ine. 18
OPTICAL Bargains—Request Free Giant Catalog “CJ.” CapHoI i Engineering Imetituts Peak Electronics Company e
120 pages—Astronomical Telescopes, Microscopes, . 96, 97, 98, 99 Pickering & Co., Inc. 126
Lenses. Binoculars, Kits. Parts. Amazlng war surplus Carston Studios 159 Pic Tube Outl 40
b | . ture Tube Outlet |
}:rrsg:;ns Edmund Scientific Co.. Barringlon. New Century Electronies Co., Inc. 136, 137 Platt Electronics Corp. 130
d ) Champion DeArment Tool Company 100 Precision Electronics, Inc 140
‘WINEMAKING: Beer. Ale Brewing.” lllustrated. Channel Master Corp. 6 7
fsgr.?g Eaton Books, 8ox 1242.TC. Santa Rosa. Cali- Clevelarjd Insmufe. of Electronics 26, 27 RCA Institutes, Inc. 30, 31
Columbia Electronics 106 R W Electronics 134
Coyne Electrical School 112, 134, 148 Rad-Tel Tube Co. 141
Radio Corporation of America
ELEGTRON'BS WORLL SEND DeVry Technical Institute 5 . . i1), FOURTH COVER
LLEL D Diamond Electric Company 144 Radio-Electronic Master 147
. Dressner 159  Radio Shack Corporation 101
ELECTRONICS Dusl 126  Rinehart & Co., Inc. 16, 86. 113
Dynaco, fnc. 123
Sams & Co.. Inc., Howard W. 128, 129
WORLD S nies '
eg Electronics 149
EICO : 35, 36, 106 Shure Brothers Inc. 88
EVERY Elecfro-Yolce, |an. 21 Sonotone Corp. Q1
Elecfron!c Ch.ern.ncal Corp. ) 147 Sprague Products Company 34
MONTH Electronics Division Book Service 156 Sprayberry Academy of Radio-
Electronics World 155 Telavision 23
Electronics World Direct Sales Dept. 153 Standard Surplus 152
E:ec:ronfcs xor:j gubsfzripﬁons :gg Stromberg-Carlson 10, 11, 12, 13, 14, 15
ectronics or eprints
name - Essco C-B Hats. 144  TAB 138
Esse Radio Company 160 Teltron Electric Co. 159
address Terado Company 1o
Fair Radio Sales 145 Texas Crystals 150 |
. Fisher Radio Corporation gg Thorens 125
city zone  state Tri-State College 157
. Triplett Electrical Instrument Company
Check one: [J 3 years for $12 g& G %ﬂ_d]"{ Supply Co. 131 THIRD COVER
[ 2 vears for § 9 } Gzzze}:earl:.a‘:. R :3:3 Trereat Elmatrict (Comgemy
Grantham School of Electronics 17 United Audio 126
31 vear for $5 Grommes Div. of Precision Electronics, University Loudspeakers, Inc. 116
In the U. 8., its possessions. and Canada. Inc. 124 Utah Radio & Electronic Corp. 3
Payment enclosed Bill me | Hallierafters 15)  Yalparaiso Technical Institute 159
Foreign rates: Pan American Union :‘"':;:'Ehrd“' i 4 x::aw::'ggi:a::Zi"XnJ:;:aD'Inc Ig;
. ea ompany - J |
countries, add .50 pe: | 74, 75, 76, 77, 78, 79, 80, 8, 82 .
year; all other for- HiFi Review Reprints 158 xea”‘e“l Ul :22
eign countries. add Hi-Mu Electronics 130 wﬂes’o" e 12
$1.00 | Hy-gain Antenna Products 24 N s
q per vear. World Radio Laboratories 139
Wuerth Tube Saver Corp. 144
|
g0 . Indiana Technical College 152
Mail to: ELECTRONICS WORLD ‘ International Business Machines Xcelite. Incorporated 1o
Dept. EW 160 Corporation 92, 93
134 8. Waba-h Ave.. Chicago 5, 1L “ e e S gl glgrommiEe R e
L — —_—————
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. . . the smartest move you can make

=« TRIPLETT VOMSs

... the world's most compl/ete
/ine of VOMs for every purpose!

Model 639-N Case $9.50, Handsome,
black cowhide leather. Center-cover flaps snap
back for full view of scales and complete access
to nstrument wilhout removal from case.

Model Pt. T-225-A-33 Tester Stand
$0.50. Metal. holds tester in approximately
45° angle; facilitales easy reading.

Probe for High Voltage Testing
$14.50. for_modéls 630. 630-A. 630-PL 630-
APL, and 631. Completely insulaled polystyrene;
guard-lype handle. 11%” leng; 48* hi-voltage
wiie lead with banana plug al tester end. Avail
able in 0-12.000 AC or DC volts. and 0-30,000
AC or DC volts.

Model 630-T $54.50. Specially designed
for telephone maintenance. 2% accuracy on DC.
Fused protected circuit protects resistors and
metes in ehms ranges. Speclal neck strap holds
instrument, freeing both hands. Banana jack
connectors eliminate all shock hazard. Com.
pletely insulated case protects Irom ground.

Model 666-R Pocket VOM $29.50.
Hand sze, 1deal for electrical maintenance. With
recessed range knob it fits easily int se. AC
rectifies pre-calibrated unit lor easy replacement.
Banana jacks at panel top prevent leads falling
over meter dial. Single king-size selector swilch
minimizes incorrect settings. burnouts. 20 ranges.
Molded case streamlined. lully insulated.

Model 666-HH Pocket VOM $27.50.
Compact. hand-size. 3” meter integral with
panel. adjusied to 400 microamperes at 250
millivolts. Only 3 jacks necessary for ail ranges.
19 ranges.

Model 625-NA $54.50. Dual sensitivity
for extra ranges. large mirror scale for super
readability, 3-color meter scale 5” long. 6” n-
strument. 0-50 microamp. AC volts at 10,000
07V for checking many audio and high imped-

i

Quality. ..
First to Jast

ance AC circuils usually requiring VIVM. 38
fanges. Molded insulated case

Interior View showing advanced engineering
features of all Triplett vOMs. Molded mounting
for resistors and shunts allows direct connec-
tions without cabling. Eliminates shorts. Longer
life.

Model 630 $44.50. Popular. streamlined;
long meter scales for easy reading. Outstanding
linear ohm scale, low reading .1 ohm. high 100
megs. Single king-size selector-switch mimmizes
incorrect settings. burnouts. High sensitivity:
20.000 ohms per volt DC: 5,000 AC. Molded,
fully insulated case.

Model 630-A $54.50. laboratory type;
Y% resistors for greater accuracy. Long mir-
rored scale eliminales parallax. Banana fjacks,
low resistance conneclions; high flux magnet
increases ruggedness. Single king-size selector
switch minimizes incorrect settings, burnouts.
Molded fully insulated case.

Model 630-PL $44.50. Instant-vision,
wider spread scales; streamlined case: hand-
some modern design. Unbreakable window.
Ouistanding linear ohm scale; low reading .1
ohm: high 1o 100 megs. Single king-size selector
swilch minimizes ncorrect settings. burnouts.
5 to 500.000 cps frequency response in AC
measurements. DC Polarily Reversing switch.
High sensitivity : 5,000 ohms per volt AC; 20,000
ohms per volt DC.

Quality. ..

First to /ast

Model 10 Clamp-On Adapter $14.50.
Checks line loads with model 310 (can also be
used with 6 other medels). Instant. zccurate,
sate. No circurt breaking or work interruption
Easy range swiiching. Available in 6 AC Ammeter
ranges: 0-6-12-30-60-120-300. Clips around
single wire to read AC. Amperes direct. Use with
adapter 101 to instantly divide 2-conductor
coids. Molded case fully insulated, black plastic
with engraved while markings.

Model 630-APL $54.50. Laboratory type
with %4 9% resistors. more accurate movement.
Long mirrored scales eliminate parallax. Un-
breakabte window. Single king-size swilch mini-
mizes incotrect settings, burnouts. 5 to 500.000
tps frequency resposnse in AC measurements.
DC Poilaritly Reversing switcn. High sensilivily .
5000 ohms per volt AC; 20.000 ohms per volt
DC. Molded case fully insulated.

Model 630-NA $74.50. Super Deluxe
with 70 ranges nearly double conveniional
types. Frequency compensated from 35 cps to
20 kc. Tempeiature compensated. Accurate
wilthin 113% full scale reading on DC. Large
open front meter easy to read. Unbreakable
window. Mirrored scale. Meter protection against
overloads. Molded fully insulated case.

Model 631 Combination VOM and
VTVM $64.50. Two fundamental units at
the price of a single tester. The No. 1 instrument
for all electsonic men. Battery operation assures
VIVM stability and long life. Sensilivity PLUS.
1.2 volt (VT¥M) range is equal to mare than nine

n ohms per volt. Large easy to read meter
with unbreakable face. S ngle king-size selector
Switch minimizés incorrect settings, burnouts.
Molded case fully insulated

Model 310 $34.50. The only complete
mimature VOM wilh 20.000 ohms per voll and
selector range switch. Sell-shielded against
strong magnetic feld. Ru2ged. high torque. bar-
ting instrument. Unbieakable plastic metes
window. Converts to common probe--frees one
hand —by htting interckangeable test prod into
top. Standard sensitivity 20.000 ohms per volt
DC. and 5.000 ohms per volt AC. Accuracy 3%
DC. Molded tully insulated case.

TRIPLETT ELECTRICAL INSTRUMENT COMPANY
BLUFFTON, OHIO
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good

news
‘. 1S getting
— __around

[ %

Have you checked the big; dealer profits
on RCA Monogram Picture Tubes?

Head for your RCA Distributor...and get the facts firsthand!

[’m. “) RADIO CORPORATION OF AMERICA

. '@ Electron Tube Division Harrison, N. J.
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