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the mighty nine

® D.C. Polarity Reversing Switch.

@ 5 to 500,000 Cycles per second frequency response in

A .C. measurements.

® 5000 ohms per volt sensitivity in A.C. ranges; 20,000

ohms per volt D.C.

Both new testers — with the popular continued Models
630 and 630-A—offer these proved Triplett advantages:

TWO NEW VOLT-OHM-
MILLIAMMETERS

Now the Triplett Mighty Nine
Has Expanded to A Line of 11
VOMs Tailored to Meet Your
Preference, Purse or Purpose.
Only Triplett Offers So Com-
plete A Variety.

With the new 630-PL and
630-APL you get these im-
portant new features:

® Voltage scales for those
who want ranges readin
by 10’s (2.5-10-50-250-
1000-5000) .

® Instant-vision, wider
spread scales; streamlined
case, handsome modern
design.

= L QUT ALY PUT
-

New Triplett Model 630-APL

® Reads from .1 ohm (4.4 ohm center scale) to 100

megohms; four ranges.

@ Molded circuit panel for instant component

replacement.

parallax in reading.

® One switch will select any range; minimizes chance of

incorrect settings and burnouts.

ow (g

630-PL

630-APL

® Models 630-APL and 630-A feature 14 %, resistors for
greater accuracy; long mirrored scales to eliminate

@ Banana-type leads for low contact resistance at jacks.

youwantit?

X 3s or X 10s

Triplett Models 630 and
630-A read volts 0-3-12-60-
300-1200-6000 ; or Triplett
New Models 630-PL and
630-APL reading 2.5-10-50-
250-1000-5000.

Choose your preference in
range reading.
MODEL 630-PL...Dealer Net $44.50
MODEL630-APL . Dealer Net $54.50
...... Dealer Net $44.50
+«..Dealer Net $54.50
Only Triplett offers 11
VOM’s —a line complete
enough to give you exactly
what you want.

e

Triplett Electrical Instrument Co.
Blutfton, Ohio

Burton Browne Advertising

53 Years of Experience
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Here’s a NEW |
Way to Reach '
the Top in

TV SERVICING

ALL PRACTICE METHOD—
PROFESSIONAL TECHNIQUES

Includes 17" picture tube, all
other tubes, components for
TV receiver. Also 5 inch
professional type Scope and
highly accurate Signal
Generator. Training low in
cost; monthly terms.

F YOU HAVE some Television or Radic experience, or

if you know basic Television-Radio principles but lack
experience—NRI’s Professional Television Servicing course
can equip you to go places in TV servicing. This advertise-
ment is your personal invitation to get a free copy of our
booklet which describes this training in detail.

You Get Color-TV Texthooks Early

The day you enroll, N.R.I. sends you special Color-TV
books to speed your knowledge and understanding of this
vast, growing phase of Television. Many full color pictures
and diagrams help you recognize delects and help you
learn how to correct them quickly and properly. To cash
in on the coming Color-TV hoom youll need the kind of
knowledge and experience this N.R.I. iraining gives.

You Learn-By-Doing “All The Way”

This is 100% learn-by-doing, praclical training. We supply
all the components, all tubes, including a 17" picture tube,
and comprehensive manuals covering a thoroughly planned
program of practice. You learn how experts diagnose TV
receiver defects quickly. You see how various defects affect
the performance of a TV receiver—picture, sound and
color; learn to know the causes of defects, accurately,
easily, and how to fix them.

You do more than just build circuits. You get praclice
recognizing, isolating and fixing innurerable TV receiver
troubles. You get actual experience aligning TV receivers,
eliminating interference, using germanium crystals to
rectify the TV picture signal, obtaining maximum bright-
ness and definition by properly adjusting the ion trap and
centering magnets, etc. There isn’t room to list all the
servicing experience you get.

FEBRUARY, 1958

Graduate C. Dority of Silver
Spring, Md., says:

*“Your course is so thorough that
anyowe interested in the challenge of
servic:ng shouldn’t miss this oppor-
tunity. 1 can find my way around a
TV Chassis as easy as I can my oun
home as a vesult of your course.’

James D. Melngvale of Lake
Cormarant, Miss, says:

“I bave serviced about 95% of com-
mon Television complaints. A year
ago 1 would wot bave known where
to start. I can wow fix a TV receiver
defect in minutes when it used io
take bours.

Get Details Free—Mail Coupon

Once again—if you want to go places in TV servicing, we invite
you to find out what you get, what you practice. what you learn
from NRD’s course in Professional Television Servicing. See pictures

of equipment supplied, read what you prac-
tice. Judge for yourself whether this train-
ing will further your ambition to reach the
top in TV servicing. We believe it will. We
believe many of 1omorrow’s top TV service-
UHF and
will be graduates of this
N.R.I training. Mail the coupon now. There
is na obligation. National Radio Institute,

men . . . for black and white

Color- TV . . .

Dept, 8BFT, Washington 16, D.C.

Oidest and Largest Home Study
Radio-Television School

National Radio Institute, Depi. 8BFT

|
} Washingion 16, D.C.
I

| Please send my FREE copy of “How to Reach the Top
| in TV Servicing.” 1 understand na salesman will call.

Name_.___

_ Age .

City

Zone_____State

|
|
|
I
{ Address
|
|
|

WWW.americanradiohistorv.com

Accredited Member National Home Study Council
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Formerly RADIO-CRAFT m Incorporating SHORT WAVE CRAFT @ TELEVISION NEWS m RADIO & TELEVISION

Future TV Possibilitics—Hugo CGernsback ON THE COVER

(story on page 53)
Printed-circuit rotary switch
plugs into circuit board. This
type unit is used in Allied

The Jodrell Bank Radio Telescope—Prof. A. C. B. Lovell | Radio’s Knight-Kits to sim-
Electronics and the I(;Y—_l()l‘(lzlll Nl()QU&l)‘ | plify construction.
Photographing C-R Tube Images—Rhys Samuel [ SalerapkpeEn iRy

. e T McK
Electric Wristwatch ! om greteoyy

Notes on the Getter—Norman V. Becker

High-Power Performance With a Low-Power Amplifier—Charles Baldwin
Transistor Preamp—Allan Ladd
The Fixed-Bias Storyv—Herbert Ravenswood
Hi-fi Pickup Arms, Part IIT—Julian D. Hirsch
Tone Control Through Positive and Negative Feedback.—A. B. J. Martin
Printed-Circuit Switches Simplify Kit Construction
3-Channel Effect With 2 Stereo Channels
Records Review—Nlonitor

Hugo Gernsback

............. Edltor and Publisher

l M. Harvey Gernsback
. .Edltorlal Director

Automatic Fine Tuning Is Here—Sol Libes AESTTD Managing Editor
Radioh Paging System Causes TVI-Joseph A. Lenton Robert F. Scott

Television Service Clinie—Conducted by Robert G. Middleton R, P el
The Compleat TV Repairman—H. A. Highstone e e ik

Controls, Controls, Controls—Robert G. Middleton
................. Editorial Assoclate

Robert G. Middleton
............ Televislon Consultant

Elizabeth Stalcup
............... Production Manager

84 Tuh]'et'op Transi'stor Rndi'o—]ames E. Pugh, Jr. Cathy Coccozza
92 Servicing Transistor Radios, Part IT-Jack Darr <o Advertising Production
100 3-Transistor Regenerative Receiver—Joseph Chernof Wm. Lyon McLaughlin
: ....Tech. lllustration Director
Sol Ehrlich
x cormerrmrene o ARY Director
- T Fred Neinast
.............................. Staff Artist
109  In-Circuit Capacitor Checker—\Villiam Kelvin Lee RODINSON ______ o I
114 S()und-Survey Meter—Rufus P. Turner John J. Lamson
117 Rectifier Checker — Johniiamson Sales Manager
G. Aliquo
.............. Circulation Manager
Adam J. Smith
150 Books 127 Patents ....DIrector, Newsstand Sales
144 Business and People 146 Radio-Electronic Circuits Robert Fallath
124 Correction 148 Technical Literature e Promotion Manager
21 Correspondence 120 Technicians’ News
136 New Devices 133 Technotes h e,
131 New Tubes und Sermiconductors 142 Try This One o 2
6 News Briels 112 35 Years Ago *euiatt

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

RADIO-ELECTRONICS, February, 1958, Vol XXIXN, No. 2. Published monthly st M1 Morris
ikhi 1958 by Cernsback Publications, Ine. Al rights reserved under Univers .
: U. 8., U S possessions and Canada, $4.00 for oue sear; $7.00 10: two vears: $9.00 for three vears; single copies 33c. I’an-American countries $4.50

at Mt Morris, 111,
SUBSCRIPTION R

Copyi
ATES

Average Paid Circulation
Over 195,000

. International and Pan-American Copyright Conventions.

for one year: $8.00 for 1wo years; $10.50 for three vears. All other countries $5.00 a year: $0.00 tor two vears; $12.00 for three years. ! -
SUBSCRIPTIONS: Address correspondence 10 Radio-Electronics, Subscription Dept., 404 N. Wesley Ave., Mt. Morris. 111, or 154 West 14th St., New York 11, N. Y.
réque:'tmsg a change of address, please turnish an address label fromi a recent issue.  Allow one month for chanye of acdress.

ERNSBACK PUBLICATIONS, INC. Executive Editorial and Advertising Offices, 154 \West 14th St., New York 11, N. Y, Telephone Algonunin 5-7735 Hugo Gernsback,

Chairman of the Board: M. Harvey Gernshack, I’resident; G. Aliquo, Secretary.
ISING OFFICES and FOREIGN AGENTS listed on page 154

BRANCH ADVERT

POSTMASTER: If undeliverable, send Form 3378 to: RADIO-ELECTRONICS, 154 West 14th St., New York 11, N. Y.

4

RADIO-ELECTRONICS

Associate Member Institute of High Fidelity Mfrs., Inc.

. by Gernsback Pablications, Ine. Second-class mail privileges authorized

*Trademark registered U. S. Pat. Office.
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of equipment!

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

YOU are needed in the great modern Tele-
vision-Electronics industry. Trained techri-
cians are in growing demand, at excelleat
pay, in sales and service, manufacturing,
broadcasting, telecasting, communicatiors,
research, and many other important branch:s
of the field. National Schools Master Sho»-
Method Training, with newly added lessons
and equipment prepares you in your spa‘e
time right in your own home for these fasci-
nating opportunities. OUR OUTSTAND-
ING METHOD IS PROVED BY THE
SUCCESS OF GRADUATES ALL OVER
THE WORLD!

YOUR TRAINING 15 ALl INCLUSIVE

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

qualifies you in all phases of the industry.

YOU EARN WHILE YOU LEARN

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

FEBRUARY, 1958

LEARN AL g pypgyq oF THE INDUSTRY
BY SHOP METHOD | HoME TRAINING

1. Tetevision . .,
in¢luding Color Ty

. Radio ... AM, FM
. Industrial Electronics

5. Sound R2cording
& Hi-Fidelity

6. Automation

N

(%)
—

. FCC Licease Preparation
. Radar & Micro Waves

. Cammunications

Let National Schools of Los
Angeles, a Practical Resident
Technical Schoo! for over 50
years, train you at home by
Shop-Method for unlimited
opportunities in All phases of
Tv, Electronics, Radio.

YOU GET EVERYTHING YOU MEES

Clear, profusely illustrated lessons, shop-
tested manuals, modern circuit diagrams,
practical job projects—all the valuable

equipment shown above—many other ma- o ouf pesident
terials and services —consultation privilege  n 1o take Your 1{3\“;‘“& s TV capital,
with our qualified staff, and Graduate Em- \f you "‘:“ s Angeies, :
ployment Service. EVERYTHING YOU s;\\otu\Naw in our ‘“H!-'e
NEED for outstanding success in Electronics. 5‘:&‘0,1\‘ studios. HEY

(= S.
INDUSTRY NEEDS YOU. NATIONAL SCHOOLS inest, MOS £ iriend “se‘n‘llc‘sne"\‘v'lce- elp
WILL TRAIN YOU. SEND FOR FACTS TOOAY , a merl Jnd part Ume
NO OBLIGATION. ntion. \Cme rear SENOR oy in coupon
i earn.

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

3 rn LY
Approved for ol W a0 o I
6! Training Latrakl deE) il J ST

NATIONAL SCHOOLS

LOS ANGELES 37, ZALIF.

NATIONAL SCHOOLS

TECHNICAL TRADE TRAIN'NG SINCE 1905
LOS ANGELES 37, CALIFORNIA

Y

’GET FAST SERVICE— MAILNOW TO

NATIONAL SCHOOLS, DEPY, RG-28
’ 4000 S. FIGUEROA ST.
, LOS ANGELES 37, CALIF

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

!
!
!
I
I
NAME ~ AGE '
| ADDRESS . ’
CITYmoa— o __ZONE STATE
{3 Check if interested ONLY In Resident School training at kos Angeles @
VETERANS: Gire date of Discharge
L R N Y T ]
5

WWwWW.americanradiohistorv.com



www.americanradiohistory.com

" brighter
TV picture

e
Keep your customers sold on you! Use
the exact some tubes leading inde-
pendent set makers specify. Tell your
supplier you'd rather have Tung-Sol
Tubes.
Tung-Sol Electric Inc., Newark 4, N. J.

OTUNG-SOL

MAGIC MIRROR ALUMINIZED
PICTURE TUBES

RECEIVING TUBES

5 e

Miniature Sealed Beam Signat Radio and
Lemps Headlamps Flashers TV Tubes
@ @ I
Aluminized Special Semiconductor
Picture Tubes Purpose Tubes Products
™

HEAT TO ELECTRICITY by direct con-
version has been achieved in a unique
electronic device. This thermionic con-
verter, invented by Dr. Volney C. Wilson
and developed at General Electric Re-
search Laboratory, is based on the
principle of boiling electrons out of a
hot metal surface in a manner some-
what analogous to the “contact-poten-
tial” effect in ordinary electron tubes.
Experimental converters of this type
change more than 8% of the heat
energy into electric power. The photo
shows Dr. Wilson with his invention.

Not yet a commercial product, the
converter has no moving parts. Two
electrodes within the device are kept
at high-—but different—temperatures.
Electrons boiled out of the hotter elec-
trode flow to the cooler one, producing

an electric current. New approaches
to electrode design and the gas within
the envelope have increased efficiency.
Previous methods of converting heat
to electricity have been based on the
thermocouple, but this device’s efficiency
is normally well below 1%. An impor-
tant difference between the thermionic
converter and the thermocouple is that
in Dr. Wilson’s device the metals are
separated by a gas. There is an elec-
trical flow between the electrodes, but
a smaller amount of heat transfer.
Thus the electrodes can be at different
temperatures, greatly increasing effi-
| ciency. In the thermocouple both ele-
ments are at the same temperature.

THE FIRST STEREO DISC available to the
public is now on sale. It sells at $5.95,
the manufacturer’s standard price for
high-fidelity records. Produced by the
45/45 Westrex stereo-disc system (see
“Single-Groove Stereo Dises,” RADIO-
ELECTRONICS, January, 1958), the disc is
made by Audio Fidelity Inc. The indus-
try has not yet decided whether the
45/45 or the vertical-lateral system will
be universally adopted. It is therefore

www.americanradiohistorv.com

News
Briefs

unlikely that there will be any great
mass production of records (or pickups)
till standards are agreed on.

The new disc is similar to conven-
tional records in size and appearance.
It features “The Dukes of Dixieland”
on one side and “Railroad Sounds” on
the other.

STEREO-DISC PLAYBACK CARTRIDGE is
now in limited production. Developed
to play back the 45/45 Westrex stereo
disc (see “Single-Groove Stereo Discs,”
RAD10-ELECTRONICS, January, 1958), the
new cartridge is made by the Fairchild
Recording Equipment Co.

It is a moving-coil type consisting
of two coils—one placed inside the
other and mounted at right angles to
each other at 45° to the vertical axes.
This system lets you use the cartridge
with stereo or standard recordings
since connecting the coils in series
bucking causes the pickup to respond
only to lateral excitation. Connect the
coils in series adding, and the pickup
will respond only to vertical excitation.

Cross-talk between channels is atten-
uated by approximately 20 db at 1,000
cycles. The cartridge uses a 0.5-mil
diamond stylus and delivers approx-
imately 3 mv per channel.

Due to its physical size, the cartridge
cannot be mounted in standard pickup
arms and because of this and other
problems—associated with compliance,
resonance and arm mass—it is supplied
mounted in a specially modified pickup
arm. The price is about $250.

FASTEST ELECTRONIC PRINTER, de-
signed to turn out 4,680 100-character
lines of copy per minute (about 65
feet) is 5 to 10 times faster than exist-
ing electromechanical printers. Com-
bining their Charactron tube and the
Haloid Co.’s Xerox Copyflo printer,
this Stromberg-Carlson instrument has
applications in electronic-computer
readout, preparation of bank state-
ments, billing, insurance notices, manu-
facturing control reports, addressing
labels and other work in which a large
amount of printing must be done in a
short time.

In the unit (model S-C 5000), elec-
trical input pulses are translated into
a display of numbers, letters and sym-
bols by a Charactron shaped-beam
tube. (See “Charactron Tube Has
Many Commerecial Applications,” Rapio-
ELECTRONICS, October, 1953.) Inside the
tube, which is similar to a TV picture
tube, an electron gun shoots its beam
through tiny letter-shaped openings

(Continued on page 10)

RADIO-ELECTRONICS
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Men 17 to 55:&}; T
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- DeVry Tech's Flectronic Training

. has helped Men like these Get Better Jobs or Shops of their own... !

ow about YOU?

—

No Advanced
Education
Required

NO PREVIOUS TECHNICAL EXPERIENCE NEEDED

Men from practically every walk of life have won better jobs or businesses
of their own through DeVry Tech’s program. Many of these men, like
thousands of others, had no pravious technical experience. They pre-
pared either in our well-equipaed Toronto or Chicago laboratories,
or at home in their spare time without interfering with their

" Get FREE Facts!

Here are some of the many Elégtrenic
opportunities DeVry Tech’s program will
fit you for:
Communications ¢ Televisios ¢ Radio
Guided Missile Control * Computers  °
Radar © Micro-Waves ¢ Instrumentation
s Automation Electronics

Sample Booklet FREE!

We'll give you o free copy of an interesting booklet, ““Hec-
tronies and YOU.” See for yourselfi how you may take
odvantage of the opportunities in this growing field.

regular jobs.

The “Electronic Age” is here! Opportunities for
men 17 to 55 are graat! Fill in coupon below
for FREE details! Act now!

LIVE-WIRE EMPLOYMENT SERVICE

DeVry Tech’s Placement Department is in comact with some of the hest-
known employers in the Electronics field. The service is free to all
graduates—and DeVry Tech’s record in helping to place mea has been
outstanding.

DRAFT AGE? We have valuable information for every man
of draft age; so if you are subject to military service, be sure to check
the coupon.

D VR Technicel INSTITUTE
E Chicago 41, lllinois

Formerly DeForest’s Trdining, Inc.

MAIL COUPON TODAY!

DeVry Technical Institute

4141 Belmont Ave., Chicago 41, lll., Dept. RE-2-O

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

Name — Age
(PLEASE PRINT

Street — o Apt.

Gl S— L — ____ Zone __ State
[J Check here if subject to Military Training.

DeVry Tech’s Canadian Trcining Center is located at
2036 626 Roselawn Avenue, Toronto 12, Ontario.

Accredited Member of National Home Study Council

*'One of North
America’s Foremost
Electronics

Training Centers’’

.*;m————_——-

FEBRUARY, 1958 a il 7
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Model (simplified) illustrates basic structure of magnetic “Twistor” memory—magnetic and copper wires interwoven as in a window screen.
Twisted condition of the magnetic wire shifts preferred direction of magnetization from a longitudinal to a helical path. One inch of twisted
wire, thinner than a hair, can store as much information as ten ferrite rings. “Twistor” was invented at Bell Laboratories by Andrew Bobeck,

MS. in E.E. from Purdue University.

New twist in memory devices

An ingenious new kind of magnetic memory has been
developed by Bell Laboratories scientists for the stor-
age of digital information. Known as the “Twistor,”
it consists basically of copper wires interwoven with
magnetic wires to form a grid.

“Twistor” gets its name from a characteristic of
wire made of magnetic material. Torsion applied to
such a wire shifts the preferred direction of magnetiza-
tion from a longitudinal to a helical path. This helical
magnetization has been applied to produce a magnetic
storage device of unprecedented capacity for its size.

In a magnetic memory, information is stored by

BELL TELEPHONE LABORATORIES
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

magnetizing a storage element. In conventional mem-
ories the storage elements consist of rings of ferrite.
In the “Twistor,” they consist of tiny segments of hair-
thin magnetic wire. At each intersection of the grid,
one such segment is capable of storing a binary digit.

The “Twistor” is simple and economical to fab-
ricate, and its minute energy requirements are easily
supplied by transistor circuits. Bell Laboratories engi-
neers see important uses for it in future telephone sys-
tems which demand the compact storage of much
information, as well as in digital computers for civilian
and military applications.

RADIO-ELECTRONICS
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Clip and Mail the Coupon Below—Now!

25 BIG |(ITS' Train in Spare Hours at Home
' for the Best Jobs and Big Pay in

Radio-Television

—my new, faster way! ¢

Want Proof? Send for my
big FREE CATALOG and
Sample Lesson. Llet the facts
speak for themselves!

Why wait—get into Radio-Television fast!
I will train you in as little as 10 months
to step into the top paying Radio-Tele-
vision field as a much-needed Service
Technician! You will train entirely at
home in your spare time ... which means
you can train as fast or as slowly as you
like. You have a choice of THREE Sprayberry Training Plans . . .
one exactly suited to your needs. My easier-than-ever payment terms
make it possible for you to get set for the good jobs in Radio-Tele-
vision without the slightest strain on your budget! Get the true facts
. . . just mail the coupon for my big new 56 page fact-filled catalog
plus actual sample lesson—both FREE.

REALLY PRACTICAL TRAINING —NO PREVIOUS EXPERIENCE NEEOED

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

Frank L. Sprayberry

Educational Director

NE MAIL THE COUPON—See what's ahead in

D WEST Radio-TV . . . No Salesman Will Call On You!

VELOPMENTS The coupon below brings you my big new catalog

Your training plus an actual sample Sprayberry Lesson. I invite

. covers UH F, Color you to read the facts . . . to see that I actually illus-

Television, F M, trate every item in my training. With the facts in

Oscilloscope your hands, you will be able to decide. No salesman

Sgrvitiﬂg. High will call on you. The coupcn places you under no

Fidelity Sound obligation. Mail it now, today, and get ready for
and Transistors. your place in Radio-Television.

SPRAYBERRY ACADEMY OF RADIO-TELEVISION

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

Mail This Coupon For Free Fucts and Sample Lesson

s SPRAYBERRY ACADEMY OF RADIO-TELEVISION
'f“"““ L l 1512 Jarvis Ave., Dept. 20-D, Chicago 26, llI.
hdmre,evis,bn | Please rush all information on your ALL-NEW Rodio-Tele-
vision Training Plan. | understand this does not obligate me
and that no salesman will call upon me. Include New Cata-

TRAINING pi
- l.“" log and Sample Lesson FREE.

[

Name Age

Address.

o e o e s e s

Zone. State.

[}
I
d_

FEBRUARY, 1958
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NEWS BRIEFS (Confinued from poge 6)

COMPUTER OR
TAPE MECHANISM
CHARACTRON

CONVERSION SHAPED BEAM

uIT!
@/cmc S TUBE PRISM

P

/ PAPER CUTTER

PAPER ROLL TAKE-UP
PAPER SUPPLY ROLL

XEROGRAPH DRUM

which form it into characters. The
formed beam is then deflected electro-
statically to the desired spot on the
screen.

In the xerographic process these
characters are optically projected onto
the charged surface of a rotating
selenium-coated drum. The images are
developed with a colored-pigment pow-
der, which is attracted by electrostatic
charges on the portions of the drum
that were exposed to light. At the point
where the drum comes in contact with
a moving strip of paper the powder is
transferred from the drum to the
paper. This is done by placing an
electrostatically charged plate behind
the paper. The charge on this plate is
stronger than that on the drum and
pulls the powder to the paper. The
paper continues on through an oven
that “fixes” the powder and on to the
machine’s output. As the drum econ-
tinues to turn the exposed surfaces are
automatically brushed clean and are
ready to use again.

MULTIPLEX DEADLINE PUT OFF till
March 1. This date represents an exten-
sion, by the FCC, to allow FM stations
engaged in functional music operations
additional time to convert from sim-
plex to multiplex operation. (See “Mul-
tiplexing and You” in RaADIO-ELEC-
TRONICS, October, 1957.) Waivers to
allow simplex operation beyond this
date will be considered if the station
shows that it is converting but cannot
meet the March 1 deadline.

NO NEW TV STARTERS since January
publication of our Television Station
List.

The only change to note is in Albany,
N. Y., where WCDA changed its call
letters to WTEN and switched from

- |

Freel

| Completely new, this manual can open

the doorway to success for you...

James Glen:
When Jim enrolled, he was
a temporary employee of
the City of Tacoma, Wash-
ington. He was helping wire
., and install an interoffice
phone system. In the space
of 14 months, he completed
the Master Course and re-

Boyd Daugherty:

“l am pleased to inform
you that | recently secured
a position as Test Engineer
with Melpar, Inc. (Subsid-
iary of Westinghouse). A § ¢
substantial salary increase
was involved. My Cleve-
land Institute training

played a major role in qualifying me for ceived his first class license. He is now in-
l this position.” stalling and maintaining mobile and micro-
Boyd Daugherty wave equipment.
105 Goodwin Ct., Apt. C James S. Glen, Jr., 2920 Knob Hill Road
Falls Church, Virginia Tacoma, Washington

Top Grade Employers

uhf channel 41 to vhf channel 10. At |

the same time, it dropped its satellite
in Hagaman, N. Y. (WCDB, channel
29).

Our count of US operating stations
is 519 (429 vhf and 90 uhf), which
includes 28 noncommercial (6 uhf).

DR. W. R. G. BAKER has retired from his
position as a vice president of the
General Electric Co. after 34 years with
the firm. Dr. Baker, whose initials
identify the pioneer television station
in Schenectady (WRGB), has been
appointed vice president for research
of Syracuse University, N. Y. In his
new position he will be responsible for

10

look to

AMERICAN AIRLINES: “We are very interested in receiving applications
from Cleveland Institute graduates.”

BENDIX RADIO: “We shall look forward to receiving complete
applications from your students.”
PHILCO: “We have employed a great number of well qualified electronics

personnel who were graduates of Cleveland Institute.”

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

RADIO-ELECTRONICS
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jobs like these...

Irving Laing:
“Your lessons are helping me a lot in my Navy work. You
cover topics that were not presented by the Navy at the E. T.
School . . . Your course has helped greatly to get my 2nd
class FCC ticket. | am now a radio and T. V. engineer at
WTVS and WDTR in Detroit, Michigan.”

Irving L. Laing, 15887 Robson, Detroit 27, Michigan

Bob Thompson:

In a year and a half, he received his class FCC license. He
isn‘t through yet. He is continuing his training with Cleveland
Institute. His goal is much higher than his present position
with Eastern Airlines, so he is adding technical “know-how"
to his practical experience. You can be sure he will go far.
Bob Thompson, 2935 Ironwood Drive, Nashville 14, Tenn.

Cleveland Institute

International Telephone &
Telegraph Co.

Mohawk Airlines

Motorola

Aerojet-General

American Airlines

American Telephone &
Telegraph Co.

Bendix Radio North American Aviation, Inc.
Braniff Airways Northwest Airlines

Burroughs Corp. Philco

Capital Airlines RCA

Continental Air Lines, Inc. Ryan Aeronautical Co.
Convair TWA

Union Switch & Signal Co.
United Airlines

Western Electric Co.
Westinghouse Electric Co.

General Electric

Glenn L. Martin Co.
Goodyear Atomic Corp.
*{Plus Many Others)

FEBRUARY, 1958

ACCREDITED BY THE NATIONAL HOME STUDY COUNCIL

Cleveland Institute of Radic Electronics

Desk RE-14, 4900 Euclid Ave., Cleveland, Ohio

Please send Free Booklets prepared to help me get ahead in Elec:
tronics. | have had training or experience in Electronics as indi-
cated below:

[ Military
[} Radio-TV Servicing

[] Broadcasfing

[] Home Experimenting
[} Telephcne Company
[] Other.

tn what branch of Electronics

[] Manufacturing
[] Amateur Radio

In what kind of work are you

are you interested? ...

NG oo eereeeees e ssssnsssamamnmmmense e et dann s reinnasy osm sotF
Address ...

Desk RE-14

Specicl Tuition Rates to Members of Armed Forces

1
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It’s a sure thing

...the odds are 4

in your favor!

to 1

money on

| IS out Pf
Centralab

Stable mates in Centralab’s long lire of champions—
Model WW and WN Wirewounds pack a 5-watt con-
trol into a 2-watt size, in short- or long-shaft styles.
Now, one size takes care of 2-, 3-, 4-, and 5-watt re-
placements in TV, hi-fi, home and auto radio sets.

Every Centralab Wirewound is a real thorough-
bred — and gives you a winning ticket that cuts in-
ventory, helps save time, helps you make more money.

Here’s another sure thing — Centralab Wire-
wounds are favorites in the rich industrial handicap.

Ask your Centralab distributor about these versa-
tile controls. Complete information on these and
other top-quality Centralab components can be found
in Centralab’s new catalog 30.

Centgalab/ . ..... .. -

8-1558 922 B EAST KEEFE AVENUE

12

www.amer!

Wirewoundg-'i |

LOBE-UNION INC.
MILWAUKEE 1, WISCONSIN

icanradiohistorv.com

directing the University’s contract re-
search program.

| During the years, Dr. Baker has
been honored by the nation’s leading
professional and business associations
for his contributions to the electronics
industry. He has served as president of
| the IRE, is currently serving a second
term as president of EIA (RETMA)
and has received the highest awards
granted by these groups—their medals
of honor. He also holds the Army’s
Medal of Freedom citation for his ad-
vice and guidance on the problems of
utilizing electronic devices to the maxi-
{ mum extent in modern warfare.

In March of this year he will receive
the IRE’s Founders’ Award. This is
bestowed on special occasions to out-
standing administrative leaders in the
radio and electroniecs fields.

Among his best known econtributions
to the electronies industry is the or-
ganization and direction of two na-
tional television system committees
which recommended engineering stand-
ards to the FCC, paving the way for
commercial monochrome telecasting in
1941 and color TV in 1953.

ELECTRIC EYE SENSES RADIATION. A
| new photoelectrie device for counting or
| intruder alarm purposes uses a small
| amount of Strontium-90 to replace the

light bulb found in conventional sys-

tems. It can be used where dust or smoke

might obstruct a light beam and give a

false indication. The need for a power
| source for the lamp is also eliminated.
| According to Paul Weisman and Stanley
| L. Ruby, Westinghouse engineers who
| reported the new device to the recent

American Institute of Electrical Engi-

neers meeting in Chicago, its advan-

tages are high reliability and long
periods of operation without repair.

The beam produced by the radioactive

material is not affected by shock, tem-

perature or almost any other condition.

A cadmium sulfide photocell picks up

the radiation and a transistor amplifier

strengthens the current to trigger other
i electroniec circuits.

TAPE RECORDING is being recog-
nized as an important and upcoming
| art which may face a manpower short-
age in the near future. The Audio
Engineering Society (AES) has an-
nounced that it is sponsoring a series
of weekly lectures “The Principles and
Practices of Tape and Disc Recording.”
| (Continued on page 18)

RADIO-ELECTRONICS
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404 races

the only COMPLETE catalog
for everything in electronics

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

o Latest Hi-Fi Systems and
Components

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

Recorders and Supplies

Public Address Systems and
Accessories

TV Tubes, Antennas and
Accessories

EASY-PAY
TERMS:
Only 109, down.
Available on orders
over $45.

Fast handling—
no red tape.

Amateur Receivers,
Transmitters, Station Gear

Test & Lab Instruments

Specialized Industrial
Electronic Equipment

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

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

EVERYTHING IN RHI-FI
World’s largest selection of quality Hi-Fi com-

send for the leading
electronic supply guide

immediate shipment from stock. Save on exclusive
ALLIED-Recommended complete systems. Own the
best in Hi-Fi for less!

@@% ponents and complete music systems—available for
.

ALLIED RADIO CORP., Dept. 2-B8
{ 100 N. Western Ave., Chicago 80, III.

[0 Send FREE 404-Page 1958 ALLIED Catalog

I Name

l Address

ALLIED RADIO 1|,

World’s Largest Electronic Supply House

Zone. State.

L---

N NS B BRSSO e BT San S S S GEN .
FEBRUARY, 1958

-
W
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Heres one reason why

DUTPERFORMS THEM
ALL... MEANS LESS

OERVIGE HEADACHES

QUALITY BY

P aareanuaE

the Rcocyalty of Television

Backed by 38 years of leadership in radionics exclusively. Also makers of Radio, High Fidelity Instruments and fine Hearing Aids.
The quality goes in before the Zenith name goes on.

14 RADIO-ELECTRONICS
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ZENITH RADIO CORPORATION

OUT OF CONSIDERATION FOR SERVICEMEN WE USE

NO PRINTED CIRCUITRY

in our television chassis. Every servicing dealer
knows that printed circuitry in a television chassis
often leads to costly servicing and may also cause
service delays. At Zenith we use no printed cir-
cuitry in our TV chassis, even theugh Dr.
Alexander Ellett—the daddy of printed circuitry
through his work with the U. S. Office of Scientific

Research and Development—is head of our
Research Department, and although Zenith was
among the first to use printed circuitry in the
proximity fuse. Zenith’s handcrafted standard
circuitry in television means greater operating
dependability and fewer service headaches.

YES, IT COSTS US MORE TO DO IT THIS WAY,
WITH HANDCRAFTED STANDARD CIRCUITRY, BUT
IT MEANS MORE SATISFIED CUSTOMERS FOR ZENITH DEALERS

EASIER TO SERVICE... MORE ACCESSIBLE

HORIZONTAL CHASSIS

There are no screwball construction arrangements
in Zenith’s famed Horizontal Chassis that has
established a reputation as the finest performing
chassis in the industry—either in the fringes or

WE THINK IT'S WORTH THE
EXTRA COST AND EXTRA CARE
OF HANDCRAFTED STANDARD
CIRCUITRY TO GET THE BEST
PERFORMANCE AND LEAST SERVICE
HEADACHES AND SO DO

THOUSANDS OF DEALERS WHO WOULD
SOONER SELL CUSTOMER SATISFACTION

THAN A PRICE TAG!

close in. Zenith’s Horizontal Chassis is more ac-
cessible and easier to service when servicing is
required —another big advantage to servicemen
and customers alike.

f”lfll

FEBRUARY, 1958

www.americanradiohistorv.com

15


www.americanradiohistory.com

16

Myr. Independent Service Dealer:
are you helping to support
your “competitors”?

CAPTIVE
TV SERVICE
COMPANY

Not if you buy and use Raytheon Television
and Radio Tubes. Raytheon does not have a fac-
tory TV-Radio service organization — does not
compete with you in any way for service busi-
ness. Raytheon believes that TV-Radio service
is your business and serving you is Raytheon’s.

Every time you buy a Raytheon Tube you
buy from the first tube manufacturer to help
independent service dealers. For more than
thirteen years Raytheon, through their Dis-
tributors, has offered independent service
dealers the many benefits of the Raytheon

i

Bonded Dealer Program. Support through na-
tional advertising, Western Union Operator 25
service and Group Life Insurance are among
other business building dealer helps that
Raytheon has pioneered for “independents’’.

But most important of all, Raytheon makes
TV and Radio Tubes that are ideal for all re-
placement work, because they are designed to
provide quality performance in all makes and
models of TV and Radio sets. Use them with
complete confidence that they are best for you
. . . and for your customers, too.

RAYTHEON MANUFACTURING COMPANY

NEWTON 58, MASS.
55 Chapel Street

Receiving and Cathode Ray Tube Operations

CRICAGO, ILL. ATLANTA 6, GA.
9501 Grand Ave. (Franklin Park) 1150 Zonolite Rd. N.E.

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

Raytheon makes t Receiving and Picture Tubes, Reliable Subminiature and Minioture Tubes,

all these

3 Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes.

www americanradiohistorvy com

®
SExcellonce éve Bloclion fcs

RADIO-ELECTRONICS


www.americanradiohistory.com

RCA INSTITUTES offers you the :

finest of home study training. The equipment
illustrated and text material you get with each
course is yours to keep. Practical work with very

first lesson. Courses for the beginner and the

advanced student. Pay-as-you-learn. You need pay

for only one study group at a time.

RESIDENT SCHOOL courses in New York City offer com-
prehensive training in Television and Electronics. Day and

evening classes start four times each year.
Detailed information on request

FEBRUARY, {958

RCA INSTITUTES, Inc. Home Study Dept.RE-28
350 West Fourth Street, New York 14, N. Y.

‘WNithout obligation, send me FREE 52 page CATALOG on Home
Study Courses in Radio, Television and Color TV. No salesman
will call.

PUEITITC o da o a2 o a0 e B e o o 2 -
please print

AT e, 1w S S AT Y S A Te T oy S Sy DA N

ENS7 et it gl B it B e PO Ty s trera State

Korean Vets! Enter discharge date.......c......oiiiiiiiaaiiaitanea

In Canada — RCA Victor Co., Ltd.
5001 Cote de Liesse Rd., Montreal 9, Que.

To save time, paste coupon on postcard.

17
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NEW, EASY STEP TO

" pertection

Now, it's so simple for you to ewjoy unprecedented perfection in record reproduction
with the superlative new ESL C-60 Series electrodynamic cartridge.

You probably know that the ESL C-60 can reproduce all the sound on
your records—tones and instruments you may never have heard before.
You may kuow also that, unlike most leading pickups, the response of
the ESL C-60 is inherently linear. This neans your records will

sounnd more natural, more musical, with the ESL C-6o0.

But do you realize how easy it is to enjoy this cartridge of tomorrow?
There’s no bother with input resistance, no interior alterations needed on
your amplifier. No matter what the input resistor of your amplifier,

the performance of the ESL C-60 is completely unaffected.

Transformers and transistor amplifiers are unnecessary, t0o, because the output
voltage of the ESL C-60 Series is sufficient to drive all modern preamplifiers.
There’s no bother with special turntables or armss, either. The ESL C-60

Series perforiss brilliantly and ruggedly in auy arim or record changer.

B> Frequency response flat within 1 db 18 cps to 20,000 cps
(Elektra 35 test record)
P Response extends beyond 30,000 cps
» Minimum output 10 mv at 10 cm/sec
P Minimum compliance 6.8 x 10 6 cm/dyne
p Dynamic mass 1 mg
P IM distortion almost immeasurably small
P> Vertical stylus force 2-6 gms
P> Output impedance 40 ohms at all audio frequencies

Best of all, this cartridge that’s years ahead costs ouly $39.50.
Your high fidelity dealer has it now—make it yours today.

o

unobtrosive

MOVING COILL MICROPHONE

The new ESL-AT 2 ounidirectional, moving coil microphone is deservedly
acclaimed throughout the world for television, broadcasting, recording, lectures,
or vocal work where the microphone should be as unobtrusive as possible.

> Frequency response 50 to 10,000 cps =3 db
P Internal impedance 200 ohms

P Output level —55 db re 1 mw/10 dynes/cm2
P Probe length 18"

p Base diameter 212"

P Net price only $79.50 complete

Write for a free catalog of the entire line of new ES L moving
coil microphones for every purpose at seusible prices.

FOR LISTENING AT ITS BEST

Electro-Sonic Laboratories, Inc.
Dept.E « 3 5-5 4 Thirty-sixth Street « Long Island City 6, N.Y.

www americanradiohistory com

NEWS BRIEFS (Confinved from p. 12)

Fifteen lectures are planned. The
series begins Feb. 20 at the RCA Insti-
tutes in New York City and continues
for 15 weeks. A fee of $35 for members
of AES, $50 for non-members, is being
charged, but even with this slight de-
terrent, a large group of future tape

| recording engineers is expected.

Calendar of Events

High-Fidelity Music Show, Feb. 7-9,
Hotel Cosmopolitan, Denver, Colo.
TSA Midwest Electronic Forum, Feb.
8-11, Hotel Statler, Detroit, Mich.
High-Fidelity Show, Feb. 14-16, Hotel
Whitcomb, San Franeisco, Calif.
Transistor and Solid-State Circuits
Conference, TIeb. 20-21, University of
Pennsylvania and Sheraton Hotel,
Philadelphia, Pa.

EIA Industrial Relations Conference,
Feb. 20-24, Town & Country Hotel,
San Diego, Calif.

Institute of High Fidelity Manufactur-
ers Show, Feb. 26-Mar. 2, Hotel Bilt-
more, Los Angeles, Calif.

Hi-Fi Music Show, Mar. 7-9, Penn-
Sheraton Hotel, Pittsburgh, Pa.
Hi-Fi Music Show, Mar. 21-23, Hotel

Robert Treat, Newark, N. J.

| IRE Show, Mar. 24-27, New York Coli-

seum, New York, N. Y.

Hi-Fi Music Show, Mar. 28-30, Lord

I Baltimore Hotel, Baltimore, Md.
Instruments and Regulators Confer-

ence, Mar. 31-April 2, University of

Delaware, Newark, Del.

IMPROVED PHYSICS COURSES for high
schools and colleges with the aid of
television is a new aim of the American
Institute of Physics. Prof. Grant O.
Gale, on leave from the Physics De-
partment of Grinnell College, Iowa, is
making a nationwide survey to deter-
mine how effectively television can be
used to provide physics teaching where
| none now exists, and to supplement
and strengthen the effectiveness of
present physics teachers at high-school
| and college levels. Other aims of the
| institute are: to make the study of a
physics course a must for every sec-
ondary school student. To encourage
qualified young people to seek careers
in physies. To strengthen physics in-
struction in high schools and colleges
‘ for non-science majors.

NARTB CHANGES NAME. The National
Association of Radio & Television
Broadeasters has returned to its former
name—National Association of Broad-
casters (NAB). The change went into
effect Jan. 1. Members voted to revert
| to the shorter name, feeling that it
clearly includes both TV and radio.

TV VIEWING NOW OCCUPIES 11.5 eve-
ning hours a week, according to Cun-
ningham & Walsh’s 10th Annual Video-
town Survey. Television has had other
effects too. Entertaining and visiting
have gone up from 12 to 20%. Movie
attendance is less than 24 its pre-TV
level. Magazine reading is still going
down while newspapers have scarcely
been affected. Radio listening shows a
steady increase, but is still well below
pre-TV level. END

RADIO-ELECTRONICS
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Learn TELEVISION-RAD

Servicing or Communications
by Practicing at Home
in Spare Time

"
i — -]

you get special NRI kits developed 1§
to give actual experience with TV- ai
Radio equipment. You build, test,
experiment with receiver or broad- ‘ °
casting circuits. All
equipment
yours to
keep.

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

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

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

Increased Opportunities in Growing Field

Studio Engr., Station KATV

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

< : "
Has All the Work He Can Do
“Since finishing NRI
Course 1 have repaired
more than 2,000 TV and
Radio sets a year. NRI
training certainly proved
to be a good foundation.”
H. R. Gorpon, Milledge-
ville, Ga.

Hos Good Part T me Busimess
““Quite early in my train-
ing 1 started servicing
sets. Now have com-
pletely equipped shop.
My NRI training is the
backbone of my pro-
gress.”” E. A. BREDA,
Tacoma, Wash.

® A steady stream of new Electronic products is increasing the
job and promotion opportunities for Television-Radio Tech-
nicians. nght now, a solid, proven field of opportunity for
good pay is serv1cmg the tens of millions of Television and
Radio sets now in use. The hundreds of TV and Radio 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 substantial extra spending money.
Many who start in spare time soon build full time
TV-Radio sales and service businesses.

o Act Now— See What

i
I
NRI Can Do for You .I
NRI has devoted over 40 |
!
I
|

The Tested Way

To Better Pay see o{'her SidE’

e =« CUT OUT AND MAIL CARD NOW ; wum wun wem

SAMPI,E lESSO“ NO STAMP NEEDED!
]  AND CA'I'AI.OG WE PAY POSTAGE

! ey
he
1BOTH FREE “R’“’c‘*ﬁ

This card entitles you Oo Ac'uul Lesson on Servicing, shows o

64-Page Catalog.
NATIONAL RADIO INSTITUTE, Dept. A
Washington 16, D. C.

Please mail me the FREE sample lesson and 64-Page ‘ (S - b
Catalog. {No Salesman will call.) RADIO-TY 'l

years to developing sim-

plified practical training |- C““K,\A ST
methods. You train at DER e SN e AT S TE
home. Get practical experi- | Address . . ... .. ==

ence, learn-by-doing. Ad- X - ' o s
dress: NATIONAL RADIO IN- g City .. Zone ... State ______...... ! "
STITUTE, Washington 16, D. C. ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL e

\/\/\/\/\/\/,amerinmnradinhigmrv com
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Technical “KNOW-HOW" Can Give You Interesting, Important Work
LEARN-BY-DOING with Kits NRI Sends at No Extra Charge

YOU BUILD AC-DC % YOU BUILD Signal Generator
Superhet Receiver i

-
NRI Servicing Course includes all i
needed parts. By introducing defects

you get actual servicing experience|

i1 (J 1i
get actual L] ypical
practicing with this K. circui
4Amodern receiver. 1 | cMoggﬁctfzt;' ] R
! e - ~ § 3 a1 ——
W ﬂ\ i periments.

You build this Signal Generator.

L Learn how to compensate high fre-

" g,
i quency amplifiers, practice aligning
typical I.LF. amplifiers in receiver

L

P« , | f.—_
YOU BUILD Vacuum Tube f ‘o
Voltmeter f\

Use it to earn extra cash

YOU BUILD
Broadcasting Transmitter

As part of NRI Communications Course fixing neighbors’ sets; ‘V‘ N .
you build this low power Transmitter, bring to life theory -

learn commercial broadcasting operators’ you learn from *\

methods, procedures. Train for your FCC 4 + ] NRI's easy-to-

Commercial Operator’s License. ! understand texts.

For Highger Pay, Better Jobs.
Be a Television-Radio Technician

Servicing Needs Train at Home the NRI Way

More Trained Men ~7% Famous for Over 40 Years

E)thi:?;?iirf:’ goil'g_i’ %{?nzirse- "‘ NRI is America’s oldest and largest home study

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

No Experience Necessary—NRI Sends
Many Kits for Practical Experience

You don’t have to know anything about electricity or Radio

to understand and succeed with NRI Courses. Clearly written,
well-illustrated NRI lessons teach TV-Radio-Electronic prin-
ciples. You get NRI kits for actual experience. All equipment

is yours to keep. You learn-by-doing. Mailing the postage-free

card may be one of the most important acts of your life. Do it

now. Reasonable tuition. Low monthly payments available. -
Address: NATIONAL RADIO INSTITUTE, Washington 16, D. C.

NRI Graduates Do Important Work
§Q4~_f." v ’ . = E .

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

portunities for spare time
earnings or a business of your

Broadcasting Offers
Satisfying Careers

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

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

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

“Had no other training ynderstand ““NRI] changed my whole
in Radio_before enroll- «p opened my own shop life. If I had not taken
ing, obtained job work- hefore receiving my di- the course, probably
ing on TV amplifiers be- 1 00 T have had to would still be a fireman,
fore finishing course. ﬁire extra help. I am in- struggling along. Now
Now Quality Control gependent in my own Control Supervisor at
Chief.” T. R. Fava- pooo o0 I P Ches. WRCA -TV.” J. F.
Loro, Norwich, N. Y. sEY, Stockton, Cal. MELINE, NewYork, N Y.

SAMPLE LESSON _se?o?',:;r,:ide
: (Y EYTTN (| ([ information on
both FREE

BUSINESS REPLY CARD

No Postage Stamp Necessary if Mailed in the United States

POSTAGE WILL BE PAID BY

NATIONAL RADIO INSTITUTE

Washington 16, D. C. the Tested Way

to Better Pay
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orrespondence.

A PROVEN TOP-NOTCH PERFORMER

A

/
UNMISTAKABLY - -
THE FINEST NAME H. C. A—VERY HIGH OUTPUT AMPLIFIER

Designed for all applications where a high outpu: szso’o

voltage 18 required. Capable of driving a low banc

IN COMMUNITY TV signal through 21p miles of K-14 type cable.

5 volts maximum outpu

MAXIMUM IS THE WAY

Dear Editor: I
Hooray for Art Margolis’ article,
“Do You Do a Maximum or Minimum
Job,” in the December, 1957, issue. I
have used his method since I started
my business, four years ago. I have
1,600 customers and keep another man
working full time. My increase in new

customers is about 30 per month, all - . :

taken from competitors. Apparently B 4 : 50

MAXIMUM service is what people tell - PRICE $]79. Suggested User Net
their friends about. Hats off to Mar- | CONVERTS ANY VHF

golis, but I don’t want him in Inde- TO ANY OTHER VHF CHANNEL Frequency Accuracy .J06%

itor—I i Stability 0-100 Degrees Fahrenhe t .0025%
Eﬁ:sdelnﬁivzf A Compesi O Ui REte Provides Low to High or High to Low band Bandwidth & Megacycles = | db

s conversions as well as Low to Low or High Virtually no fo-bidder conversions
WaALT STEVENSON to High, or off channel conversions in a Stainless Steel Chassic
Indepe'nde'nce, Mo. single unit. Silicone Rectifiers

STOP PAY TV
Dear Editor:

It shocks me to find that there are MANUFACTURERS OF HIGH Write for further informatior about the H.C.2. and CO-2
1 h 1d t D QUALITY COMMUNITY TV and our complete line of equipmant for Howels, Mectels,
S0 many people who would accept pay EQUIPMENT SINCE 1950 Apartments and Community Systems.

TV. This is not for me! Never in a
million years! TV stations are paid by
companies whose advertisements they |
spout. They get paid plenty too. So

Specify OXFORD when you next require quality speak-
ers. Remember: Oxford quality has consistently been

now we're going to have to pay the
programs which were made to be
watched for the price of the set and a
little extra added to our electric bills. —
Not only that, but we will have to shell
right to the TV sets of millions of
people all over the country. All this, )
make money. [ You obtain the finest sound reproduction when you
I'm sure that if enough people get = sebect the proper speaker for the specific application.
in its tracks. I'd sure like to hear of “'fit the need.”
more people who are with me in this
those who are for pay TV too. X
The show must go on, but without | superior for over thirty years.
TV must be stopped!
(Name withheld by request)

TV companies for the right to watch
out to a group who have absolutely no
SPEAKERS
just because they see a quick way to
together we could stop pay TV dead Each OXFORD SPEAKER is *‘tailor-designed’’ to actually
matter. I'd like to hear the views of
a little pay box on top of the set! Toll SR e
Brooklyn, N. Y.

&
g Our new
cataleg iz
available . . .
write for sours

RADIO & OUTDOOR SPEAKERS

TV SPEAKERS
o For rugged,
A stecdy perform. 5
OXFORD Speak- || once under any
ers ore used by || ¢onditions, OX-
more original set || FORD  Weather-
manufacturers — proof speakers
find out whyl . will meet the
need.

DUAL CONE HI-FI |  PORTABLE RADIO
SPEAKERS ¢ SPEAKERS

DISTORTION IN SPEAKERS
Dear Editor:

Maybe it’s time for a disinterested
bystander to intervene between Mr.
Villchur and Mr. Klipsch. What is
really important is the maximum inter-
modulation distortion produced by a
long-throw direct radiator such as Mr.

. - 3 N f B} . Oxford's newest I m Oxford “ m

Vlllchqr s AR 1.'Takmg his own figures development to sp:u'keers e oeed i co po Elextric Carp:

of Y%-inch maximum excursion at 30 provide maxi- pord

cycles and substituting them in Mr, B Lo am ;hu" Ry hbo. re e ;|
ore , . . there

gancies, NE® York City

Klipsch’s equations, let’s calculate
what distortion due to Doppler effect
is for a frequency of 1,000 cycles, the

and reor deck

rear must be reasans! |
applications.

wdie Corp- 19 Toron'e

ﬂ in portable sets subsidiory of Ox

|
ance. For Hi-Fi E

&%

e
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| CORRESPONDENCE (Confinved)

crossover frequency of the woofer in

Mr. Villechur’s AR-1.
According to Mr. Klipsch, the maxi-
Whatever yo u r mum velocity of the cone is given by
the equation V = A,w, where A, is the
NEW! N | maximum displacement (in each direec-
MASTER CONICAL antenna need tion) and o is 2% times frequency.
#4051, $9.75 UST Then V 0.25 X 27 X 30 = 47 inches

per second, for an AR-1 woofer at 30
=% cycles, %%2-inch maximum total excur-

~-4

. ‘4*’ u sion
i i T11Z | The equation for frequency change
:} due to Doppler effect (source moving

4 toward observer) is: f = f’ [1 - -‘-v/-]

F"*‘ where v is the velocity of sound in air

t I ! ET HAS .T' V the velocity of the source, f the
- y -] radiated frequency and f’ is the appar-

=¥ | ent frequency heard by the observer.
Assuming v is 13,200 inches per second,
o and the completely new then 1,000 = £'[1 — 47/13,200]. Solv-
- ing, f’ 1,003/.6 cycles—the maximum
; RN frequency distortion due to Doppler
Ny e ! | effect is only 0.36%, and this is at max-
" imum excursion, lowest bass frequency
] and highest high frequency. Take a look
CrTTY at intermodulation-distortion ratings of
NEW! D hxgh.-power high-quality amplifiers at
FM TURNSTILE KIT TV ANTENNA maximum output and I doubt if you’ll
14656, $14.95 LIST CATALOG lists it! find it necessary to worry about distor-
tion introduced by Doppler effect.
Granted, the smaller the cone excursion
For example, NEW IMPROVED the smaller the distortion due to
SUPER Doppler effect, but whether the differ-
WIZARD FRINGE ANTENNA | etce: is BllGEBIE fun program material
The finest fringe antenna you can buy—over 14 db is something else again. R. A. Joss
gain, extremely sharp directivity, smooth response, ‘ Montreal, Canada
and completely pre-assembled for instantaneous in-
stallation. Give your customers the very best—give |  CARTOONS—THE WINNER

them the Super Wizard. #4240, $37.90 List | Dear Editor:

I'm for more cartoons. You can’t
beat a good laugh, especially when the
joke may have been on yourself.

AL BAKUTIS

NEW!

SPEED RIG

CORNER REFLECTOR
#4471, $8.95 LIST

Baltimore, Md.

I like ’em—cartoons I mean.
BoB FORREST
Stratford, Okla.

More cartoons! H. MEHRMAN, JR.
Far Rockaway, N.Y.

A speech or sermon gets plenty dull
without a little humor, and so would a
magazine. Please, have a few cartoons.

RUSSELL D. PANGMAN

All these, plus 11 new conicals and 8 new UHF, have Flint, Mich.

i been added to the waLsco line, making it among the —
g‘Eﬁr{E ST ik most complete and comprehensive in the industry. I would agree with Mr. Dickens that
44467 $3.95 UIST : CarefullyTecgmeered and as up-t;-date ﬁs _tomc;rrmv, cartoons should be cut out completely

WALSCO antennas are your finest choice always. unless you receive a really new slant,

such as a cartoon on guided missiles or

| future electronic developments. The
space usually used for cartoons could
be used as a suggestion box for ideas
sent in by readers. My vote is: no
cartoons. BLAINE SEVERS
Long Beach, Calif.

WALSCO ELECTRONICS MFG. CO.

A Division of Textron Inc.
110 WEST GREEN STREET, ROCKFORD, ILLINOIS, U.S.A.
WEST COAST PLANT: LOS ANGELES 18, CALIFORNIA
In Canada: Atlos Radio Corporation, Toronto 18, Ontario

Please rush me a copy of the brand-new, free WALSCO As you can see, the overwhelming
majority of the letters on the subject
has been in favor of cartoons. We regret

that RADI10-ELECTRONICS cannot write

A copy of the brand-
new WALSCO TV TV ANTENNA CATALOG.

ANTENNA CATALOG NAME.
. at your distribu-

tor or'wri'e directly ADDRESS._ and thank personally all those who have

to ot fait: helped us by expressing their opinions

b4 E STATE ’

WL &P but we can assure them that the car-
_________________________ J  toons are definitely in.—Editor. END

22 RAD!IO-ELECTRONICS
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COMMERCIAL OPERATOR

' A A 4

The Key to Better Jobs

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

Learn by Mail or in

Resident Classes

Grantham School of Electronics specializes
in preparing students to pass F.C.C. exami-
nations. Correspondence training is conducted
from Washington and Hollywood; resident
DAY and EVENING classes are held in both
cities. Either way, we train you quickly and
well —NO previous training required. A be-
ginner may qualify for his first class F.C.C.
license in as little as 12 weeks.

1505 N. Western Av. MAIL COUPON TO SCHOOL NEAREST YoU |

Hollywood 27, Calif.
Phovmoﬂo 2.1411 ) Geantham Schools, Desk 84-B "

J 821-15-h Street N.W. OR 1505 N. Weslern Ave. |
Washington 6, D.C. Hollywood 27, Cabf.

for FREE Booklet CLIP COUPON and Please send me your free booklet telling how | can get

R R L R A L LN L R MY my commercial F.C.C. license quickly. | undarstand taere
e — is no chligation and no salesman wil call.

Hollywoed
Division

Name .. Age

Washington D.C.
Division

821 - 18th Street, N.W.
Washington 6, D.C. | Addre=———
Phone: ST 3-3614 § o =— e

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

s el S
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Sylvania
IF
Amplifier
"T'ubes

“fisted-bias” testecl

ductance curves, grid bios is fixed at three points.
These points, representing conditions of weak, aver-
age, and strong signals establish the nature of the
plote current characteristic curve. The “'fixed bias’
points selected vary according to tube type.

‘ In determining the plate current (1,) and Transcon-

Low “fixed bias’’ point at iy i
=1 volt {bottom scale) \

<
\ \ 8 f‘o
\\‘\ 6 -
\\\\ / 4
S~ /
Mid-range ‘‘fixed bias” point at v, 2

—3 volts (top scale)
i

6 4 2 [}
Eg) — VOLTS

Plate current characteristics, shown on this typical
test curve, are carefully controlled by the ‘‘fixed bias’’
test, assuring good performance and stable AGC
functioning over a wide range of TV signal conditions.

High ’fixed bias’’ point at
~7.5 volts (bottom scale)

24
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Dynamic TV set conditions are set up in these
test bridges making the ‘‘fixed bias’’ test a true
measure of how the tube will perform in TV
sets encountered by you in the field.

RAD!D.ELECTRONICS
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ELECTRONIC TUSE
ALALDE SN USA
ELECTRONMIC Tyt

for stable performance

and service dependalbility

IT HAS always been Sylvania’s policy to search
for new and better ways to test tubes under
dynamic conditions for closer control over per-
formance. The “fixed bias’’ test is typical of these
techniques. It places a more stringent, realistic
measure on the tube’s ability to perform under
varying circuit conditions.

By controlling the plate current characteristics
and transconductance of IF amplifier tubes, the
“fixed bias’ test gives the serviceman an extra
measure of dependability regardless of make,
model, or age of the TV set serviced.

The range of stable operation is controlled, too,
for smooth AGC action over wide variations in
signal strength.

These are the same reasons that Sylvania IF
types are the choice of leading TV szt manufac-
turers, attested by the wide assortment of
Sylvania original types listed among IF tubes
now in popular use.

In addition to the “fixed bias” test many other
electrical tests are performed on Sylvania IF
amplifier types including stability during life.
During life tests, close controls are placed on
interelectrode leakage.

In every way, Sylvania IF amplifier types offer
you maximum assurance of trouble-free service
based on sound, newly developed testing methods.
Specify Sylvania IF amplifier tubes in the new
yellow and black carton.

SyLvania ELecTric Propucts INc.
1740 Broadway, New York 17, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.

% SYLVANIA

LIGHTING -

University Tower Bldg., Montreal

RADIO =+ ELECTRONICS - ATOMIC ENERGY
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TELEVISION »

WWW-americanradiohistorv.com


www.americanradiohistory.com

F RE E ! from HOWARD w. SAMSO..

these valuable all-steel file cabinets with your purchase of

P HOTOFA(T the world’s finest TV-Radio Service Data

NOW—FOR PHOTOFACT
SUBSCRIBERS!

_ NOW—FOR PHOTOFACT LIBRARY
s PURCHASERS!

pinodusiaiyesy

NEW EASY-BUY WAY:

sams ELERE

ABSOLUTELY FREE

sAMS g TERALT

HOWARD W, SAMS & €O., INC.
2205 E. 46th St., Indianapolis 5, Indiana

qatw O Send me full details on your FREE File cabinet offer and
EASY-BUY Plan,

WLQA/ O 'm a Service Technician: []full time; [] part time
"ow My Distributor is: :

Shop Name:

Attn.:
Address:

: Zone____State
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high-speed
PORTABLE

ARDMATIC
TUBE TESTER

(335'e53) NET

SPECIFICATIONS

320 heater voltages.
140 fixed bias potentials.

Tully Automatic

640 screen voltages.
Tests any tube in 8 to 12 seconds . . . including handling of tube test data card. . L
100 seif-bias settings
Here is the new, low cost version of the famous Hickok Cardmatic so popular : 4
with leading lab engineers. Especially designed for high speed service work, 1000 quality-value sensitivity ranges

this new 121 is high quality in a lightweight portable ... and the price is low too. Instant shors indication.
The Hickok Cardmatic switch sets up all tests automatically and eliminates ALL AUTOMATICALLY!

fussing around with adjustments. You can accurately check a tube for dynamic

mutual conductance, controlled emission, cutoff point "Knee" point, shorts, Active card magazine helds over 600
leakage, gas and voltage drop . . . and rectifier tubes at their rated loads. cards instantly available with time sav-
Any way you look at it, this new automatic tube testing machine will be helpful ing automatic filing feature.

to you in your work. It will pay for itself in a very short time . .. and give you

. SEE THE 121 TODAY!
many years of accurate dependable service.

The new 121 incorporates a fully auto-

(3 .
matic mechanism actually incorporat- Now IS the time to...
ing 187 individual switches providing
an almost unlimited number of voltage TRADE UP To A H’CKOK
combinations to cny tube element. This At Rt iR 47 g e 12T

or write for descriptive literature.

mechanism has been life tested in a
cycling process over 100,000 times—

withgut fdil, il he s pgoven e dggcior THE HICKOK ELECTRICAL INSTRUMENT CO.

to all other switching arrangements.
10531 Dupont Avenue . Cleveland 8, Ohio

FEBRUARY, 19538 27
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portable £ .. or permanent

EY DAL {®

2 B fgg; - 1 &
MAKES EVERY PA JOB AN EASY ONE

i "
T oo iiters 3 [N
f ) Bogen LX50

ne-? ANTIPEEDBACK TREBLE- power
o U s :

e s .

pre-engineered to serve 90% of your sound installations

BOGEN’S FLEX-PAK LINE has the flexibility you need to meet

virtually every PA installation problem. Flex-Pak units are

light, compact, pqrtable, and can be used separately or grouped -
together. The amplifiers are available in every popular price

range and power output . . . 13 models in all. That’s why, with

Flex-Pak, you can tailor the sound system to fit the job, with

none of the fuss and bother of custom installations.

And remember—you can look to Bogen for all your sound

Deluxe LX30 30-Watt Amplifier . .
P equipment needs . . . speakers, microphones, turntables, tuners,

4 Microphone Inputs (panel switch con-

verts one microphone channel for phono and accessories. See your Bogen distributor today.
or tuner}); Built-In Remote Gain-Control
Circuit: Exclusive Anti-Feedback Control; | EASY SERVICE EASY INSTALLATION

Speech Filters; Separate Bass and Treble
Tone Controls.

H. 53", W. 1614, D. 13”. Wgt.: 25 Ibs.

Lot

I‘m;geﬁ
]

Loosen 4 thumbscrews Folds back when not 4 thumbscrews attach Fasily erased write-
and the lid’s off for in use in easy-sliding accessory record player in’s on gain controls

fast, easy servicing. wall-mount bracket. mount. mark level settings.
A Division of gﬁlmmm& Corporation
Superb L330 30-Watt Amplifier P e e e e A e e — S —— —— —
3 Microphone Inputs (panel switch con. l David Bogen Company, Paramus, N. J., Dept. Q-2
verts one microphone channel for phono Gentlemen: Please send me descriptive catalog on your BOGEN FLEX-PAK

or tuner); Speech Filters; Separate Bass I Public Address Equipment and 24-page, illustrated brochure, “What You
and Treble Tone Controls. Should Know About Sound Systems.”
H. 53”. W. 144~, D. 13”. Wgt.: 24 lbs. I
NAME- - |
! FIRM 5 E |
MA’l COUPON TODA Y l Check one [] dealer [] distributor [J sound specialist I
CITY ol -ZONE STATE z

B e e i e e ) o it Sy e il [ e ]

MANUFACTURERS Of HIGH~FIDELITY COMPONENTS PUBLIC ADDRESS EQUIPMENT AND INTERCOMMUNICATION SYSTEMS

28 RADIO-ELECTRONICS
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the '
experts 3+ in High Fidelity the best buys . oy we

are °

BETTER ENGINEERING Since 1945 EICO has pioneered the
concept of test instruments in easy-to-build kit form — has become world-famous
for laboratory-precision instruments at low cost. Now EICO is applying its vast
experience to the creative engincering of high fidelity. Result: high praise from such
authorities as Canby of AUDIO, Marshall of AUDIOCRAFT, Holt of HIGH FIDELITY.
Fantel of POPULAR ELECTRONICS, Stocklin of RADIO TV NEWS, etc. —
as well as from the critical professional engineers in the field.1

SAVE 509, Mass purchasing, and a price policy deliberately aimed to encourage mass salcs,
make this possible.

EASY INSTRUCTIONS You need no previous technical or assembly experience to build any
EICO kit — the instructions are simple, step-by-step, “beginner-tested.”

DOUBLE 5-WAY GUARANTEE Both EICO, and your neighborhood distributor,
guarantee the parts, instructions, performance . . . as well as lifetime service and
calibration at nominal cost . . . for any EICO kit or wired unit.

BEFORE YOU BUY, COMPARE At any of 1200 neighborhood EICO distributors
coast to coast, you may examine and listen to any EICO component. Compare
critically with equipment several times the EICO cost — then you judge.
You'll see why the experts recommend EICO, kit or wired, as best buy.

+ Thousands of unselicited testimonials on file.

WF$2

RFTS0 FM Tuner
with *‘eye-tropic’ tuniag

HFS2 Standard Speaker System — revolutionary new
generic type of system — incorporates the slot-loaded
conical horn** and omni-directional cone tweeter.**
More sonic detail, more naturally, throughout the
audio spectrum. No other commercially available
system approaches it in over-all musical quality &
technical excellence. 45-20,000 cps essentially flat;
clean useful range 30-40,000 cps. Impedance 16
ohms. HWD: 36” x 15Va” x 112", In Walnut or
Mahogany, $139.95. In Blonde, $144.95.

HFT90 FM Tuner equals or surpasses wired tuners
up to 3X its cost. New, pre-wired, pre-aligned, tem-
perature-compensated ‘‘front end' — drift-free.
Sensitivity, 1.5 uv for 20 db quieting, is 6X that of
other kit tuners. DM-70 traveling tuning eye.
Response 20-20,000 cpsz=1 db. Cathode follower &
multiplex outputs. Kit $39.95*, Wired $65.95*. Cover
$3.95. *Less cover, excise tax incl.

HF61A Preamplifier, providing the most complete
control & switching facilities, and the finest design,
offered in a kit preamplifier, ** . . . rivals the most
expensive preamps . . . is an example of high
engineering skill which achieves fine performance
with simple means and low cost.” — Joseph Marshall,
AUDIOCRAFT, HF61A Kit $24.95, Wired $37.95, HF61
(with Power Supply) Kit $29.95. Wired $44.95.

HFE0 60-Watt Ultra Linear Power Amplifier, with Acro
T0-330 Output Transformer, provides wide band-
width, virtually absolute stability and flawiess tran-
sient response. ' , . . is one of the best-performing
amplifiers extant; it is obviously an excellent buy.”
—AUDIOCRAFT Kit Report. Kit $72.95. Wired $99.95.
Matching Cover E.2 $4.50.

Prices 5% higher in the West

R T —
et LT RO T WA CONTOO!

|-e e &

HFe1 Preamplifier

HF50 50-watt Ultra-Linear Power Amplifier with ex-
tremely high quality Chicago Standard Output Trans-
former. Identical in every other respect to HF60 and
same specifications up to 50 watts. Kit $57.95. wired
$87.95. Matching Cover E-2 $4.50.

HF30 30-watt Power Amplifier employs 4-EL84
high power sensitivity output tubes in push-pull
parallel, permits Williamson circuit with large feed-
back & high stability. 2-EZ81 full-wave rectifiers for
highly reliable power supply. Unmatched value in
medium-power professional ‘amplifiers. Kit $39.95.
wired $62.95. Matching Cover E-3 $3.95.

HF-32 30-watt Integrated Amplifier Kit $57.95.
wired $89.95.

HF52 50-watt Integrated Amplitier with complete
“front end” facilities and Chicago Standard Output
Transformer. Ultra-Linear power amplifier essentially
identical to HF50. The least expensive means to the
highest audio quality resulting from distortion-free
high power, virtually absolute stability, flawless
transient response and ‘‘front end’’ versatility.
Kit $69.95. Wired $109.95. Matching Cover E-1 $4.50.

HF20 “20.watt Integrated Amplifier, complete with
finest preamp-control facilities, excellent output
transformer that handles 34 watts peak pawer, plus
a full Ultra-Linear Williamson power amplifier circuit.
Highly praised by purchasers, it is established as
the outstanding value in amplifiers of this class.
Kit $49.95. Wired $79.95. Matching Cover E.1 $4.50.

50 @009

HF32, HF20

m®
Integrated Amplifiers .

FEBRUARY, 1958
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HF12 Integrated Amplifier

www.americanradiohistorv.com

’ WF30 Powsr Amplitier

33-:00 Northern Boulevard, L. 1. €. 1, N. Y, WFS
Over ) Million EICO instruments in use the world over.

Speaker System

HF12 12-Watt Integrated Amglifier, absolutely free of
““gimmicks"”, provides compiete "“‘front end” facili-
ties & true fidelity performance of such excellence
that we can recommend it for any medium-power high
fidelity application. Two HF12's are excelient for
stereo, each connecting directly to a tape head with
no other electronic equipment required. Kit $34.95.
wired $57.95.

HFS1 Two-way Speaker System, complete with fac-
tory-built cabinet. Jensen 8~ woofer, matching Jensen
compression-driver exponential horn tweeter. Smooth
clean bass; crisp extended highs. 70-12,000 cps % 6
db. Capacity 25 w. Impedance 8 ochms. HWD:
11”7 x 23” x 9”. Wiring time 15 min. Price $39.95.

¥ THE HI-FI EXPERTS SAY:

I “‘For those who have been looking for a well-

| engineered yet inexpensive power amplifier, the

] newly-released EICC Model HF20 unit might offer

) 2 simple solution to their problem. Not only dops

| this unit provide 20 watts of power but the cir:
cuit incorporates a preamplifier and a variety of

I controls on a single chassis.”

: William A. Stocklin, Editor, RADIO TV NEWS

I

|

{

»

|

“'The new EICO 'standard’ speaker system . . .
produces sound that to my musical ears rates as
excellent, from high top te clean low bottom.”

Edward Tatnall Canby. AUDIO Magazine

TURN PAGE FOR OTHER EICO AD,

- — o — - -

...
i
i
!
!
|
|
!
!
!
|
|
|
|
!
!
!
|
|
!
|
L}

** patents pending by Hegeman Laboratories

r g

AP

R

e

Spesker System i E-3¢
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the specs prove it . .
your BEST BUY is

EICO-

for COLOR & Monochrome TV servi

FREE CATALOG

shows you HOW TO SAVE 50%

on 50 models of top quality
professional test equipment.

MAIL COUPON NOW!

NEW!

- ,g:;.?m TV-FM SWEEP
e 1t e GENERATORZ

@ Z..7 | MARKER #368
» P58 kT wem
oo g — ShgT 81"

Entirely electronie sweep circuit (no mechanical
devices) with accurately-biased inereductor for
excellent lincarity. Extremely flat RF output: new
AGC eircult automatically adjusts os¢, for max.
output on each band with min. ampl. variations,
Exeeptions]l tuning accuracy: cdge-lit hairlines
eliminatc parallax., Swept Ose. Range 3-216 mc in
8§ fund. bands, Vartable Marker Range 2-75 mc in
3 fund. bandsy 60-225 mc on harmonic band. 4.5
me Xtal Marker Osc., xtal supplied. Ext. Marker
provision, Sweep Width 0-3 mc lowest max. devia-
tion to 0-30 mc highest max. dev. 2-way blanking.
Narrow range phasing. Attcnuators: Marker Size,
RF Fine. RF Coarse (4-step decade). Cables: out-
put, ’scope horiz., ’'scope vertical. Deep-ctched
satin aluminum pancl; rugged grey wrinkle stecl
cabinet.

NEW! RF AT
SIGNAL GENERATOR. - =z =
#324 ¢ ¢

KIT WIRED ;
$96% $39% R X ‘: e

150 ke to 435 me with ONE generator! Better
value than generators selling at 2 or 3 times its
cost! Ideal for IF-RT alignment, signal tracing &
trouble-shooting of TV, FM, AM sets; marker
gen.; 400 cps audio testing; lab., work. 6 fund.
ranges: 150-400 ke, 400-1200 ke, 1.2.3.5 mc,
3.5-11 me, 11-37 me, 37-145 me; 1 harmonie
hand 111-435 me. Freq. accurate to +=1.8%; 6:1
vernier tuning & excellent spread at most impor-
tant alignment fregs. Etched tuning dial, plexi.
glass windows, edge-lit hairlines. Colpitts RF osc,
directly plate-modulated by K-follower for
improved mod. Variable depth of int. mod. 0.5€%
by 400 ¢ps Colpitts 0s€. Variable gain ext. ampli.
fier: only 3.0 v nceded for 30% mod. Turrets
mounted coils slug-tuned for max. accuracy. Fine
& Coarse (3-step) RF attenuators. RF output
100,000 uv; AF sine wave output to 10 v. 50-ohm
output Z. 5.way jack-top binding posts for AT in/
out; couxial connector & shielded cable for RF out.
12AU7, 12AV7, sclenium rectifier; xmfir.operated.
Deep-etched satin aluminum panel; rugged grey
wrinkle steel cabinet.

TURN PAGE
FOR MORE
EICO VALUES

Prices 5% higher on West Coass.

33-00 Northern Bl

NEW! DYNAMIC
CONDUCTANCE
TUBE & TRANSISTO
TESTER #666
KIT
o 369"
COMPLETE with steel cover and handle.

SPEED, case, unexcelled accuracy & thoroughness.
Tests all receiving tubes (and picture tubes with
adapter). Composite indication of Gm, Gp & peak
emission. Simultaneous sel of any 1 of 4 combina-
tions of 3 plate voltages, 3 screen voltages, 3 ranges
of continuonsly variable grid voltage (with 5%
accurate pot). New series.string voltages: for 600,
450, 300 ma types. Sensitive 200 ua meter. 5
ranges meter sensitivity (19 shunts & 5% pot).
10 SIX.position lever switches: freepoint connec-
tion of cach tube pin. 10 pushbuttons: rapid insert
of any tube clement in leakage test circuit & speedy
sel. of individual sections of mukti-section tubes in
merit tests. Direet-reading of inter-element leakage
in ohms. New gearsdriven rollchart. Cheeks nepe.n &
p-n-p transistors: separiate meter readings of col-
lector leakage current & Heta using internal dc
power supply. Deep-etched satin aluminum panel;
rugged grey wrinklesteelcabinet. CRA Adapter $4.50

o i o

ezt |

NEW!

COLOR

and Monochrome
DCto 5 MCLAB & TV
5" OSCILLOSCOPE
#460
Kit WIRED
57995 S-I 2950

o Features DC Amplifiers!

Flat from DC-4.5 mc, usable to 10 mc. VERT.
AMPL.: sens. 25 rms mv/in; input Z 3 megs;
direct-coupled & push-pull thruout; K-follower
coupling bet. stages; 4-step freq-compensated
attenuator up to 1000:1. SWEEP: perfectly lincar
10 cps-100 ke (ext. cap. for range to 1 ¢cps); pree
set TV V &Il positions; auto. sync. ampl. & lim.
PLUS: direct or cap. coupling; bal. or unbal.
inputs; edge-lit engraved lucite graph screen;
dimmer; filter; besel fits std photo equipt. High
intensity trace CRT. 0.06 usec rise time. Push-pull
hor. ampl., flat to 400 ke, sens. (.6 rms mv/in.
Built-in volt. calib. Z-axis mod. Sawtooth & 60 cps
outputs. Astig. control. Retrace blanking. Phasing
control.

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

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

Uni-Probe — exclusive with
EICO ~ only 1 probe performs
ofl functionst

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

Send for
FREE CATALOG

®

now
d., Long Island Clty 1, N.Y,
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Nome
Addr
City.

§” PUSH-PULL
OSCILLOSCOPE
425
KIT $44.95
Wired $79.95
1”7 PUSH-PULL
OSCILLOSCOPE
#470

KIT $79.95
Wired $129.50

TUBE TESTER
3625

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

Pix Tuhe Test Adapter ...

6V & 12v

Battery Elim

& Charger
#1050:

KIT
$29.95
o Wired
Rt $38.95
for transistorized eqpt, #1060:
KIT $38.95,Wired $47.95

g
, o
A *e

seed)

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

KIT $24.95
Wired $39.95

DELUXE MULTI-SIGNAL TRACER #147

20,000 Ohms/Volt
MULTIMETER 3565

KIT 24.95
Wired $29.95

1000 Ohms/Voit
MULTIMETER
#536
KIT $12.90
Wired $14.90

Reads 0.5 chms

= —500 megs, 10

mmfd—5000 mfd,
power factor.

\‘. L

-}

¥ ® 359"95

? 4 ® wired
$29.95

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

£1C0,

Long lsland City 1. N. Y.
Show me HOW TO SAVE 50% on Test Equip-
ment and Hi-Fi. Send me FREF Catolog ond
name of neighborhood distributor,

VTVM PROBES KIT Wired
Peak-to-Peak .$4.95 $6.95
RF L $3.75

High V&ii}lge Probe-1
High Voltage Probe-2

SCOPE PROBES

Demodulator ...........$3.75 $5.75
Direct ......................$2.75 $3.95
Low Capacity . $3.75 $5.75
33-00 Northerm Sivd, c.z
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Hugo Gernsback, Editor

FUTURE TV POSSIBILITIES

v« . The Greatest T'V Developments Are Still to Come

HILE the fundamental idea of television goes

back to 1884, when Paul Nipkow in Berlin

invented the scanning disk, he never evolved

a practical system, mainly because no fast
photo-electric cells then existed. Practical television
dates back only to the late thirties, a brief 20 vears—
much too short a time to evolve completely such a com-
plex technical art.

There is no question at all that the truly great and
important TV inventions still lie in the future. As all
television scientists well know, we have hardly begun
to exploit TV, compared to what the art will be 50 to 100
years hence, and in the still more distant future.

With color TV already achieved in a measure, its
technical simplification is the coming goal. A single-
gun cathode-ray tube is considered the next urgent step
if the price structure of color sets is to match that of
black-and-white receivers. We are confident that this
problem will be solved soon.

Another step ahead will be the elimination of the
present excessive high-voltage system of from 16,000 to
25,000 volts. It appears that in the near future elec-
troluminescence or similar means, now in the laboratory,
may be the answer. Flat electroluminescent TV tubes, it.
would appear, might be made to work well at 120 to 250
volts and less.

The long-heralded three-dimensional TV picture, of
which we have spoken for years, seems to be closer to
reality, too. It certainly is in the cards during the next
5 years.

TV Miniatlurization is proceeding slowly and, while
we have made a start with portable TV receivers, they
are still far from the future cigar-box size. They remind
us of the 1925 portable radios, weighing 40 pounds.
Nor are our regulation portable TV’s now battery-op-
erated as were the 1925 portable radios. Today’s per-
ambulating TV receivers are still dependent on an
outside current supply. Transistor, battery-operated,
printed-circuit TV receivers will certainly appear in the
foreseeable near future. Such truly portable sets with
6 x 4-inch screens will assuredly find a wide demand,
provided the prices are within reason.

Still smaller TV receivers? Certainly. Theyv are bound
to evolve with the advancing art. In that direction we
wish to propose the:

TV Wristime. This would be a TV worn on the
wrist. but having no watch. The exact time is read on
‘a miniature screen about 1-Y2 x 1-inches. The time is
read when you press a tiny projection on the side of the
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pseudo ““watch,” thus: 11:45 AM in good-sized figures.
The time would flash every minute from a local TV time
station operating on a quasi-radioptical frequency. Com-
mercials would come on for about 50 seconds, between
time announcements. Other TV stations might be tuned
in by turning the central knurled stem on the TV
“watch.” The antenna could be the insulated “watech”
housing or a ferromagnetic type within the plastic
“watch” body. Wholly transistorized, with miniature
chemical or isotope-atomic batteries and electrolumi-
nescent screen, the TV-Wristime is a distinet possibility
for the future.

TV Phantomeast, first described here, will ap-
pear a startling idea, yet is based upon good science.
The idea is to project a person or persons, or an entire
scene, directly from a TV receiver into the middle of
your living room! Fantastic? Not at all. It is an optical
illusion, as indeed is the image you take for granted on
your present-day TV receiver. The picture you see is
but a small spot of light—a rapidly traced light ray on
your fluoroscreen. The persistence of vision of the
enormously fast moving light beam gives you the il-
lusion of a picture in motion.

The phantomcast is based on a different optical
principle. Here you use, for example, a bouquet of
flowers, placed upside down. The picture of the flowers
is then projected into a concave mirror and reflected
forward above an empty vase. (See page 152) Magically,
now, the flowers appear right side up in the vase. This
is a real picture, too, which you can actually photograph.
Similar optical illusions have been used for several
generations in baffling stage illusions where a girl or
magician appears magically in space.

The same optical principle will, in the future, be used
to project a television picture forward several feet from
the TV screen into the room, so that the President of the
US or actors will appear directly in cur midst. It is pos-
sible that the present-day cathode-ray picture tube will
not be the best means to use in a phantomcast, because
it will be difficult, although not impossible, to project
the picture rearward to bring it to a focal point to
center the phantom from 5 to 7 feet from the receiver.
Electronically, there are several ways to phantom part
of the picture. One would be by the multiplexing meth-
od. Technically, we feel that there are no insurmount-
able difficulties in the way of “phantomeasting”. We
are aware, also, that phantomcasting will not be ac-
complished tomorrow—it is strictly a solvable problem

for the future, but we are convinced it will come about.
—H.G.
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largest radio telescope

URING the night of Aug. 2,
1957, the great radio telescope
at Jodrell Bank, in Cheshire,
England, received its first sig-
nals from outer space. A few nights
later the region of the sky containing
the intense radio source in Cassiopeia
was scanned with the telescope in mo-
tion. Data obtained in a few hours
equalled that from a month’s work with
previous radio telescopes, and these
were only the preliminary test of the
instrument.

The telescope is essentially a para-
boloidal steel bowl 250 feet in diameter,
with its focus in the aperture plane
(straight up from the center), built so
it can be directed toward any part of
the sky. The total weight above ground
of the moving structure is 2,000 tons.
In principle the motion of the telescope
is altazimuth (vertical and horizontal).
The bowl, which weighs about 700 tons,
is driven vertically by a Ward-Leonard
speed-control drive system through two
27-foot racks from the dismantled bat-
tleship Royal Sovereign. These are
mounted 170 feet above ground on two
towers which rotate on a 350-foot circu-
lar railroad track to provide horizontal
movement.

The drive is through two bogies (see
photo) under each tower, again
through a Ward-Leonard system. Four
additional bogies, which are not
powered, serve as wind carriages on
each side of the structure. The towers
are connected near ground level
through a heavy pivot which is the
fundamental locating part of the tele-
scope. Power and instrument -cables
come through this central pivot into
a motor room situated within the dia-
metral girder immediately above the
central pivot. This room contains the
motor generator sets and controls for
the Ward-Leonard systems.

The 17-foot double-gauge railroad

*Director of the Jodrell Bank Experimental
Station, University of Manchester.
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An outstanding pioneer in radio astronoma,
takes us on a guided tour of the world’s

By PROF. A. C. B. LOVELL*

At night, outlined by the glare of floed-
lights, the massive structure scans the skies.

track on which the telescope rotates is
mounted on deep-piled foundations
which extend 90-feet underground in
some places. The various power, con-
trol and instrument cables are taken
into an annular laboratory below the
central pivot and then through an un-
derground tunnel to the control room.
This control room houses the main con-
trol racks amd console. The computer

www- americanradiohistorvy com

sytem consists of synehro 1resolvers
{which resolve vectors into two mutu-
ally perpendicular components) work-
ing in servo loops to solve the necessary
equations so the telescope can track a
star’s movement.

A wide range of movements can be
selected at the control desk—for exam-
Ple, automatic sidereal (star tracking)
meation at a given right ascension anid
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www.americanradiohistory.com

A

, B
o BEAM WIDTH ";
& i
. 1
-4
z | PWR GAIN 1B
e Nfg"
g 4r b g
! T2
j -2
= 3 _‘;ség«
v i 1 s 1 I 1 ] 1 egé“
07 F 2 3 4 SEBE-TeGE 10
% WAVELENGTH-METERS
G i # i R S P o i

Calculated power gain and beam width
of the 250-foot-aperture radio telescope
as a function of wavelength.

declination, motion in galactic latitude
and longitude, straightforward motion
in azimuth and elevation, and various
automatic scanning movements with a
choice of rasters. Parallax corrections
can also be introduced when it is de-
sired to track a body in the solar sys-
tem. There are no slip rings so that the
danger of creating electrical interfer-
ence is avoided, and the limit of motion
is 420°, after which an automatic re-
versal takes place.

The telescope has a tracking accur-
acy of at least 12 minutes of arc at
speeds up to 4° per minute. The maxi-
mum slewing speed is about 22° per
nminute in azimuth and elevation. The
position of the telescope in azimuth
and elevation is repeated back to the
control room through synchros driven
independently of the driving system by
accurately machined chain racks. These
positions are repeated to an accuracy
of =1 minute of arc.

The reflector

The reflecting membrane is of 1/12-
inch-thick steel sheet. It is made from
7,000 individual 8 x 3-foot sections
welded to the purlins of the steel
framework. It was essential to insure
good conduetivity across these welded
sections, otherwise the membrane
would become very lossy at certain
wavelengths. The primary antenna
feed is carried at the focus on a steel
tower built 62%2 feet up from the para-
boloid’s apex. The tower’s cross-section
diminishes rapidly with height to avoid
obscuration and scattering from the
primary feed. However, it was essen-
tial to design it with enough stiffness
to avoid displacement as the bowl turns
over.

An important scientific reguirement
is easy access to the primary feed so
that the operational wavelength can be
changed readily. The aerial is mounted
in a 50-foot steel tube which slides into
the top of the aerial tower. With the
bowl inverted it can be brought down
to ground level and replaced by another
50-foot tube complete with aerial sys-
tem. The radio-frequency cables from
the aerial run inside this tube and can
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be reached from a small platform near
the base of the tower when the bowl is
facing toward the zenith.

In much of the work the radio-
frequency preamplifiers and other
parts of the receiving equipment must
be mounted as close as possible to the
aerial. These essential units will be
kept in a small laboratory which
swings underneath the bowl. Further
laboratory space is available at the
tops of the two towers, but even from
these the minimum length of cable run
to the primary feed is about 200 feet.
Other scientific appartus will be in-
stalled on the base girders, but the
main recording apparatus will be in
laboratories adjacent to the control
room.

In preliminary tests, the smoothness
of the motion of the telescope in azi-
muth and elevation has exceeded all
expectations, and the power loading
has been a small fraction of that avail-
able. The theoretical curves showing
the beam width and power gain as a
function of wavelength are shown in
the diagram. On the frequencies used
(90 and 160 me) the experimental val-
ues for the heam width and power gain
have agreed well with these calcula-
tions. Further preliminary tests on
frequencies of 408 and 1420 mc are now
in progiess. Distortions in the bowl are
not believed to exceed about 1 inch rela-
tive to the focus and very good per-
formance, even on the important
hydrogen-line frequency of 1420 me, is
anticipated.

The telescope is adaptable for use
either as a receiver for the galactic and
extragalactic radio emissions or as a
transmitter and receiver for the inves-
tigation by radar of meteors and other
bodies in the solar system. Some of the
tasks for which it will be used follow.

www.americanradiohistorv.com
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Towering over the surrounding coun-
tryside, the radio telescope is shown
as it looked just before completion.

The pioneer observations of Jansky,
and later of Reber, showed that the in-
tensity of the radio emission varied
markedly with the direction of the aer-
ial beam, being most intense from the
dirvection of the galactic centerf. The
variation was generally what might be
expected if the stars in the Milky Way
were responsible for the emission. How-
ever, neither Jansky, Reber nor any
subsequent worker has succeeded in
detecting radio emissions from any of
the stars (other than the sun), nor
have the localized radio sources since
identified coincided with any typieal
common star. It is possible that Reber’s
original suggestion, that the radiation
is emitted by the interstellar gas, is at
least partially true, but the situation
is very complex and the question of the
origin of these galactic radio emissions
will form a prominent part in the pro-
gram of the new telescope.

Localized radio sources

When some of the radiation from
space was discovered emanating from
localized radio sources, it was tempting
to conclude that the background con-
tinuum was made up of large numbers
of these discrete radio sources, unre-
solved by the available radio tech-
niques. This situation would be analo-
gous to that in which the Milky Way is
viewed by eye or through a low-power
telescope, when all faint stars appear
as a continuum of light and only the
brightest stars stand out individually.

It is now known that this view of the
radio emission is untenable. Not only
have improved techniges failed to re-
veal the increased number of appropri-
ately distributed sources, but the

i Radio Astrenomy, Lovell and Clegg. Radio
Astronomy, Pawsey and Bracewell, The Changing
Universe, Pfeiffer.
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One of the four powered bogies which rotate the
telescope. Eight nonpowered units are also used.

%

i

Inside the 250-foot-diameter bowl. A 6215-foot
antenna feed mast is located in its center.

At the controller’s desk. At night the telescope is illumi-
nated so the controller can still keep everything m view.
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spectra of the background and the
sources are not compatible.

About 15 or 20 of the localized
sources of radio emission satisfy the
various criteria, such as appreciable
angular extent, intensity and distribu-
tion, which makes it highly probable
that they are members of the local gal-
axy. Seven of these have been satis-
factorily identified with galactic objects.
For example, the radio source in
Taurus, which is the third most intense
in the sky, is associated with the Crab
nebula. The Crab nebula is the expand-
ing gaseous shell of the supernova of
1054 AD. Its distance is about 4,000
light years, and the angular dimen-
sions of both the telescopic and radio
object are about 4 X 6 minutes of arec.
The temperature of the gaseous shell,
which is expanding at the rate of about
70 million miles per day, is 50,000°K,
which is far too low to produce the ob-
served radio intensity of 1.8 X 10*
watt/m* per cycle per second (at 80
mec) by thermal processes.

It is possible that the radio emission
can be explained as a synchrotron**
mechanism resulting from the move-
ment of high-energy electrons in weak
magnetic fields. It now seems highly
probable that supernovae like the Crab
nebula are both powerful radio emitters
and responsible for the generation of
an appreciable fraction of cosmic rays.

There are two other well-attested
cases of supernovae in the galaxy,
those observed by Tycho Brahe in 1572
and by Kepler in 1604. Unlike the Crab
nebula, these are not spectacular ob-
jects. Even so there seems little doubt
that radio sources are associated with
them,

The most intense radio source in the
sky lies in Cassiopeia. Its angular ex-
tent is about 4 minutes of are, and the
flux density of 80 me is 2.3 X 10*
watt/m® per cycle per second. Although
this was the first radio star to be dis-
covered in the Northern Hemisphere, it
was not until 1951 that a successful
search for its visible counterpart was
initiated with the 200-inch telescope by
Baade and Minkowski.

The result of this search was the sur-
prising discovery that this powerful
radio emitter consists of a very faint
extended nebulosity of a type previ-
ously unknown. The gaseous filaments
of this nebulosity are in violent motion
at thousands of kilometers per second.
There is no satisfactory explanation of
the mechanism of the generation of
radio waves nor is there any agree-
ment as to the nature of the object it-
self, although opinions have been ex-
pressed that it may be the remains of a
very old supernova.

Radio sources
There are only three other agreed

**A device for accelerating electrons or pro-
tons in a circular orbit in an increasing magnet
field by applying an alternating electric field in
synchronism with the orbital motion. At suffi-
ciently high speeds polarized light and, it is be-
lieved, polarized radiation, some in the radio
spectrum, is produced, The polarization is in the
direction of motion.
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identifications of radio sources with
galactic objects. These are the Cygnus
loop and the nebulosities in Auriga and
Gemini. These are all extended gaseous
nebulosities of low photographic bright-
ness, with filamentary structure. As
with the Cassiopeia source, there is no
agreed opinion as to their nature or
that of the mechanism whereby they
emit radio waves.

The only general conclusion which
can be drawn from the present situa-
tion is that the galactic radio sources
appear to represent a very rare type
of celestial object characterized by an
appreciable extension of diffuse gas of
low photographic brightness. Whether
they are different manifestations of
the same phenomena (supernovae) or
vary in character remains uncertain.
Attempts have been made to associate
the radio sources with other rare
classes of galactic objects such as
novae, planetary nebulae and globular
clusters, but without success.

The new telescope, with its high defi-
nition and adaptability over a wide fre-
quency range, is expected to be a pow-
erful tool in the investigation of the
problem of these galactic sources and
of the continuum. Initially it is hoped
to make measurements at a few se-
lected points in the frequency range of
20-1,400 me to study the isophotes
(lines of equal brightness) of the con-
tinuum and the spectra of the localized
sources.

At present, surveys in England and
Australia have revealed between 2,000
and 3,000 localized radio sources. Apart
from the galactic concentration of a
small number of the intense and ex-
tended sources discussed above, these
sources are distributed isotropically
(identically in all places) and are
probably extragalactic. A relatively
small number have been identified with
telescopic objects such as the Androm-
eda nebula and other similar nebulae,
but it seems likely that the majority of
these are quite abnormal and at very
great distances. For example, the sec-
ond most intensc radio source in the
sky lies in Cygnus, and this has been
identified as two galaxies in collision at
a distance of 200 million light years.
The existence of this intense radio
source (1.4 X 10 watt/m® per cycle
per second at 80 mc) associated with a
celestial collision nearly at the limit of
penetration of the 200-inch telescope
is one of the most remarkable features
of radio astronomy, with far-reaching
cosmological implications.

During the last few years a further
half dozen or so radio sources associ-
ated with unusual extragalactic objects
have been discovered. These include
NGC1275 in the Perseus cluster and a
source in Hydra, which Baade and
Minkowski consider may be galaxies
in collision. Other peculiar asociations
include NGC5128, which has a dark
band across it, and M87 from which a
jet emanates.

The normal nebulae show a ratio of
radio to optical emission of about 10°°.
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Compared with this, the peculiar ob-
jects have a much greater ratio, of the
order of 10, reaching unity in the case
of Cygnus. This represents an ex-
tremely high conversion efficiency, and
the niechanism by which such objects
generate radio waves is a challenging
problem.

In a collision of galaxies the stars
are too widely separated for significant
collisions to occur, but the dust and gas,
which represent an appreciable fraec-
tion of the galactic mass, will certainly
suffer real collisions at velocities of,
perhaps, thousands of kilometers per
second. The key to the mechanism that
generates the radio waves probably lies
in this highly agitated ionized gas.

The collection of further data on
both the normal and abnormal radio
sources is essential to understanding
the problem of the extragalactic radio
emissions. The new telescope is well
fitted to pursue this important task
over a wide range of wavelengths.

Transmits too

The preceding examples of the new
telescope’s uses have all concerned the
programs in which the instrument will
be used as a receiving aerial. There are
many problems in which it will be used
as a combined transmitting and receiv-
ing aerial. (It has been used, for
example, for tracking artificial satel-
lites and their attendant rocket sec-
tions.—Editor) In these radar or radio-
echo aspects of the work, the moon and
the planets will figure prominently.

Radio echoes from the moon were
first claimed to have been observed in
1946 by Z. Bay in Hungary. His re-
cording system was unusual, and the
first certain echoes obtained in the con-
ventional sense on a cathode-ray tube
were by the U. S. Army Signal Corps.
Subsequently echoes were obtained by
Kerr and Shain in Australia. These ex-
periments showed that the moon echoes
were subject to deep and rapid fading
—an effect which is now believed to be
due to a peculiarity of the moon’s mo-
tion with respect to the earth, known
as libration.

During this period, apparatus for
lunar-echo studies was also under de-
velopment at Jodrell Bank, and it ap-
pears that this is the only systematic
investigation of the moon by the radio-
echo technique which has yet been car-
ried through. This apparatus works on
a frequency of 120 mc and uses a trans-
mitter giving 10 kw in 30-msec pulses
at a recurrence rate of 0.6 per second.
The receiver bandwidth is 30 cycles,
and appropriate arrangements have
to be made to allow for Doppler shift
in the frequency of the returned signal.

The most important results obtained
with this apparatus concern the long-
period fading (20 to 30 minutes),
which by cross-polarization experi-
ments has been shown to be due to the
rotation of the plane of polarization of
the radio wave as it traverses the iono-
sphere (the Faraday effect). This im-
mediately led to developing a moon-

www americanradiohictorv com

ELECTRONICS

echo system by which the jonosphere’s
total electron content could be deter-
mined.

The technical difficulties in this work
are considerable and, with the present
aerial system, measurements can be
made only with the moon in transit for
about 10 periods in each lunation. The
new telescope will immediately remove
these handicaps and will enable system-
atic data to be collected about the total
ionospheric electron content. This is
bound to be of considerable impcrtance
to our understanding of the ionosphere
and of solar-terrestrial relationships.

The problem of radio echoes from the
planets is vastly more difficult and, as
far as is known, no serious attempts
have yet been made to solve it. The
magnitude of the problem relative to
the moon is indicated by the fact that
success in detecting radio echoes from
Venus would demand an overall power
sensitivity between 1 and 10 million
times greater than that required in the
case of the moon. This assumes, of
course, that the reflaction coefficient of
the planet would not be inferior to that
of the moon.

The problem cannot be appreciably
eased by increasing the length of the
transmitter pulse with appropriate de-
crease of receiver bandwidth, because
of the Doppler spread introduced by the
rotation of the planet. The rotation
period of Venus is unknown (this
would, in fact, be one of the main
scientific results to be expected from
the experiment) but on the basis of
current estimates, the Doppler spread
would probably limit the useful pulse
width to about 40 msec, which is only
a few times longer than that used in
the lunar investigations. The main fac-
tor must therefore be achieved in the
gain of the aerial, by increasing the
transmitter power, and possibly by in-
tegration of successful echoes.

The problem has been carefully con-
sidered at Jodrell Bank in relation to
the very great gain of the new tele-
scope, and an attempt to obtain plane-
tary echoes will be made early in the
research schedule. The complete return
journey of the earth-Venus radio sig-
nal will take 4 minutes and success in
detecting such a radio echo would be a
spectacular technical accomplishment.
Nevertheless, the experiment could not
be justified on this basis, and it is hoped
that with the telescope a systematic
program will be possible in which the
rotation period can be determined and
information obtained about the Venu-
sian surface and atmosphere.

The telescope will also be used to
study very faint meteors and the aurora
borealis by the radar technique. As a re-
ceiver it will be applied to many other
problems such as the radio emissions
from the sun and the planets. In all
these programs the great power gain
coupled with the adaptability and ease
of steering of the telescope is confi-
dently expected to give results of out-
standing interest as well as importance.

END
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Electronics

and
the

Part I: Electrontcs
contributes to the suc-
cess of the Interna-
tional Geophysical
Year

By JORDAN McQUAY

NE of the most significant

scientific undertakings in the

history of mankind is the

IGY or International Geo-
physical Year. It began last July and
continues until next December — a
period of 18 months.

During this time, more than 5,000
scientists and engineers of more than
60 nations are conducting intensive
investigation and study of the earth,
the atmosphere and the sun. Into these
18 months are crammed 30 or 40 ordi-
nary years of vresearch as science
attempts to get a better picture of
our geophysical environment.

At more than 1,000 field stations,
scientists and engineers are exploring
every major land and sea area. They
are studying the earth’s core and crust,
and the atmosphere around our globe.
And throughout these many and diver-
sified studies and explorations, elec-
tronics plays an important role.

For only the science of electronics can
detect, observe and measure many of
the phenomena associated with the
earth and the sun as they move through
space. So great is this role of elec-
tronies that much of the success of
the IGY depends directly on its use.

The IGY program covers a dozen
major areas of scientific activity. These
include meteorology, aurora and air-
glow, geomagnetism, cosmic rays, glaci-
ology, gravity, longitude and latitude
determinations, oceanography, seismol-
ogy, solar activity, and rocket and
satellite studies of the upper atmos-
phere. Although the earth-satellite pro-
gram is perhaps the most popularized,
this is only one of the areas of scientific
activity during the IGY.

In most of these areas, electronics is
utilized in some way to detect, collect,
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Fig. 1—This typical IGY observing station (Fritz Peak, Colo.) houses a
photo-electric photometer and other optical equipment.

measure and record data concerning
the earth and its atmosphere. Through
electronics, these data provide not only
new basic knowledge but also applica-
tions in many fields of human interest
—from transpolar air travel to better
radio communications, air navigation
and weather predictions.

This, in essence, is the purpose of the
IGY. And electronics is an important
means of making many of these investi-
gations possible.

Meteorology

With every advance of civilization,
knowledge of the weather has grown
more and more necessary. To cope with
changes in the weather, reliable pre-
dictions—particularly long-range pre-
dictions—are needed.

One difficulty in predicting weather
has been the lack of adequate data
from the Arctic and Antarctic regions,
which influence the world’s weather.

During the IGY two drifting and
several fixed ground stations in the
Arctic and more than 50 ground sta-
tions in the Antarctic have been estab-
lished to collect data influencing the
weather. For the first time in history,
adequate meteorological coverage of the
Southern Hemisphere is being provided.

At these various ice-bound sites,
balloon-borne weather instruments are
sent aloft and radio back information
on air pressure, temperature, humidity,
precipitation and prevailing winds. Ra-
diosonde and rawinsonde equipment
provide this data at heights up to about
100,000 feet. At each site, information
is collected and then transmitted—via
radio circuits — to central points for
analysis and recording.

In addition to the Arctic and Ant-
arctic stations, there are more than a
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hundred other weather-observing sta-
tions in more temperate regions, partic-
ularly in the Western Hemisphere
(Fig. 1).

Stations are not identically equipped.
A variety of electronic and other meas-
uring instruments is used at many sites.

Observations of solar radiation are
made with pyrheliometers and record-
ers. Infra-red measurements are made
with infra-red absorption-cell hygrom-
eters. Sky brightness and sunshine
duration are recorded with photometric
switches. Atmospheric ozone is meas-
ured with Dobson spectrophotometers.
Other ground-based devices detect and
measure radiated sun heat, snowfall,
wind and temperature. At selected
sites throughout the world, the sun is
photographed every 30 seconds.

Radiosondes at work

Important to the study of meteorol-
ogy at the various IGY sites is a con-
tinuous knowledge of wind direction
and velocity, air temperature and
humidity and other data from lower
regions of the upper atmosphere.

Instruments for recording these data
are known as radiosondes and are car-
ried aloft by balloons about 6 or 7
feet in diameter. Data collected by a
radiosonde are broadcast to ground-
based radio receivers for further anal-
vsis. Each radiosonde weighs about 2
pounds and is about the size of a hand
telephone. Besides being a compact
radio transmitter, it carries a ther-
mometer, a hygrometer for measuring
air humidity, a barometer and a min-
iature battery for a power source.

After relcase, the balloon rises while
the miniature transmitter flashes vital
statistics to ground-based receiving
stations. Each receiver automatically
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tracks the radiosonde and records the
drift of the balloon as well as data
transmitted by the radiosonde as it
moves through space.

A combination of a radiosonde and
several ground-based receivers is known
as a rawin (Fig. 2) or rawinsonde. The
system operates up to altitudes of about
100,000 feet, when the balloon bursts.
The radiosonde is then eased down by
parachute to forestall possible injury
to persons or damage to property. Most
balloons and airborne gear are lost.
But they have fulfilled their mission
in meteorology for the IGY.

Data collected by the rawin are sent
by radio or wire lines to central control
points, where they are recorded and
analyzed further-—usually by electronic
data-processing machines. Data are
stored on tapes or punched on cards
and ultimately used for regional
weather predictions.

Although these data — collected at
altitudes up to 100,000 feet—are im-
portant, for long-range weather predic-
tion there is a need for similar data
collected from much higher altitudes.
Collection of such data is possible only
by use of special rockets.

The upper atmosphere

Meteorological and other data are
being collected from the upper atmos-
phere by four kinds of rockets:

The Aerobee-Hi is a liquid - fuel
rocket. In a 6-cubic-foot space, it car-
ries a payload of 1560 pounds of scien-
tific equipment to an altitude of about
170 miles. It is 23 feet long and about
15 inches in diameter.

The Nike-Cajun uses a solid propel-
lant and earries a 40-pound payload
to an altitude of more than 100 miles.

The Nike-Deacor also uses a solid
propellant to carry a 40-pound pay-
load to an altitude of about 75 miles.
Both rockets use the Nike as a booster.

The Rockoon is a Deacon rocket car-
ried to about 80,000 feet by a Skyhook
balloon before the rocket is actually
fired. It carries a 40-pound payload to
an altitude of more than 60 miles.

Of the dozen or so rockets fired to
date, most were the Aerobee-Hi type.
The majority of them were fired in the
Arctic region. See Fig. 3.

Particularly important in meteorol-
ogy is the measurement of upper-air
temperatures and the collection of air
samples to determine their composition.
This can be done with rockets, which
also provide a way of determining
wind speed and direction at heights
never before possible.

Temperature increases with increas-
ing altitude because the ozone absorbs
ultra-violet radiation. Thus, great out-
bursts of ultra-violet radiation caused
by a solar flare may result in tempera-
ture increases which are reflected at
the earth’s surface in marked weather
changes. With these data, collected by
the rocket and relayed to ground
stations, much more accurate weather
forecasting is possible.

Two methods of measuring tempera-
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tures at high altitudes with rockets
have been used successfully during the
IGY. One system is based on the princi-
ple that the speed of sound is influenced
by temperature. The speed of sound is
measured through a series of small
detonations that occur just outside the
rocket housing at closely timed in-
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tervals during flight. Microphones on
the ground detect each burst, and the
exact time of arrival is recorded by
electronic data-processing equipment.
At the same time, radar and optical
tracking equipment determine the exact
location of each detonation in space as
the rocket ascends. The position and
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time of arrival of each of the sue-
cessive detonations indicate the speed
of sound through the layer bounded by
each burst. Thus, the mean tempera-
ture for each stratum of atmosphere
can be determined electronically.
Another method of temperature
measurement requires knowledge of the
angle made by the shock waves off the
nose of the rocket during flight. These
waves are detected by pressure-sensi-
tive probes mounted on the outside of
the rocket housing and, after amplifica-
tion, are recorded on a magnetic tape
inside the rocket. The data are also
telemetered to a receiving station on the
ground. From a knowledge of the fixed
angle of the probes plus the location
and speed of the rocket (determined by
ground-based radar), the air tempera-
ture along the upward path of the
rocket can be determined electronically.
Air is sampled at high altitudes by
sending special vacuum bottles aloft
within a rocket. At predetermined al-
titudes, the containers are opened, and
then closed and sealed by electrome-

chanical devices. Rockets are also
equipped with instruments to detect
and record other phenomena under

study during the IGY.

Preliminary results during the IGY
indicate that up to about 40 miles al-
titude, atmospheric gasses are com-
pletely mixed. Above that level, the
amount of argon (a heavy gas) de-
creases and the amount of helium (a
light gas) increases.

Rockets in flight are loecated and
tracked by ground-based radar stations
and sound - ranging stations. Each
rocket carries a small transponder
beacon (I'ig. 4) which transmits a re-
turn signal to IGY stations on the
ground.

tadar tracking also provides a meas-
ure of safety. If the rocket veers off
course during its powered ascent, such
a deviation is noted quickly by the
ground-based radar equipment. If the
behavior of the rocket becomes dan-
gerously erratic, a change of signal is
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Fig. 4—DMinia-
ture radar-bea-
con transceiver
(right) and its
power supply
for rockets
used to explore
the upper at-
mosphere..

transmitted from the eround to the
radio receiver in the rocket. This, in
turn, breaks the fuel line and termi-
nates the flight.

To protect the delicate electronic
instruments in the rocket from landing
shock, they are carefully packed and
braced. Some rockets are constructed
S0 the nose and tail assemblies are
blown apart during downward flight.
A nylon parachute brings down the
nose section that houses the electronic
measuring and recording equipment.

Most rockets carry out several dif-
ferent IGY experiments during a single
flight. Thus the total number of flights
is not indicative of the true importance
of this phase of the IGY program.

The several ground stations used to
track and control the rocket are con-
nected via communications cirenits—
using conventional radio or wire facili-
ties. Collected data are evaluated and
stored at central locations by elec-
tronic processing and storing equip-
ment.

Solar activity

Investigation of the upper atmos-
phere by radiosondes and rockets is
supplemented by other IGY studies,
all intended to enhance our knowledge
of this region that surrounds us.

The atmosphere — extending above
100,000 feet and thinning out into
nothingness hundreds of miles above
the earth—plays a dominant role in
our lives. It provides a shield against
lethal radiation from the sun and from
dangerous cosmic radiation. It main-
tains the heat balance of the earth,
so surface temperatures are suitable
for life. And it affects our lives in
many other ways.

Under study during the IGY are
events and conditions that take place
more than 50 miles above the earth’s

surface. The sun dominates most of
these events, which include aurora,
airglow, cosmic rays, geomagnetism

and other solar activities.
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Any unusual solar radiation—either
in intensity or kind—influences the
upper atmosphere. This, in turn, af-
fects radio communication, naviga-
tional systems and other electronic
activities dependent to some degree on
the transmission and reception of elec-
tromagnetic waves through space.

Solar activity is generally measured
in terms of an 1l-year sunspot cycle.
Sunspot bursts or other active pheno-
mena on the surface of the sun have
lifetimes varying from a few days to
a few months, invariably according to
the 1l-year time scale. Brief spurts
of activity occur in some solar regions
and may last from a few minutes to
a few days.

Variations in any of these solar ac-
tivities frequently determine weather
conditions on earth. For this reason,
the IGY program was purposely timed
to coincide with the peak of sunspot
activity so that geophysical events in
the upper atmosphere would be at their
maximum.

To observe these solar phenomena,
a network of more than 400 ground-
based stations has been established
around the world. The stations are
spaced to allow a continuous optical
and electronic watch of the surface of
the sun and the upper atmosphere.
Events occurring in the visible as well
as radio frequencies are measured and
recorded. These include the number and
size of sunspots, solar flares and solar
(radio-frequency) noise—all correlated
with time. At these and additional
stations in the Arctic and Antarctic
aurora and airglow are also observed
and recorded.

Aurora or dancing light is the visible
evidence of the bombardment of the
earth’s atmosphere by charged particles
from the sun. It is a luminous trace,
usually occurring near the north and
south geomagnetic poles of the earth.

Airglow is a faint glow of light,
somewhat like aurora, caused by a
chemical reaction in the upper atmos-
phere of Arctic and Antarctic regions.
Both aurora and airglow interfere with
radio communications.

At IGY stations in polar regions,
aurora and airglow are observed and
recorded with radiosonde equipment
associated with photoelectric photom-
eters, scanning spectrometers and high-
dispersion spectrographs.

Photographs of aurora and airglow
are taken at regular intervals with
specially built automatic-sequence all-
sky cameras—which cover the sky from
horizon to horizon. Each instrument
incorporates a 16-mm motion-picture
camera which photographs the entire
sky as seen in a convex mirror. Ex-
posures are taken about once every
5 minutes.

Data on auroral forms and intensi-
ties are classified and recorded elec-
tronically in terms of sky location and
time, reduced to punched-card form and
filed for future reference. This work is
done by conventional electronic data-
processing machines.

RADIO-ELECTRONICS
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During periods of marked solar ac-
tivity, rockets are also used to obtain
data for study and record. In airglow
experiments, photon counters are en-
cased in the rocket. These counters are
used at various wavelengths in the
visible spectrum with their output
coupled to amplifiers containing photo-
multiplier tubes and filters. Auroral
particles — almost infinitesimal dust —
are collected and measured with Geiger
counters, proportional and scintillation
counters, ionization chambers and re-
lated equipment mounted within the
rocket. All data collected by rockets
are recorded and then telemetered to
ground-based receiving stations.

When scientists cannot observe an
aurora visually or photographically,
the course of the aurora is followed
with radar equipment. The path of an
aurora can also be studied by means
of radio and radio astronomy. The
pattern of auroral interference with
ordinary radio transmissions on the
earth and with the arrival on earth of
radio-frequency emissions from the sun
and other planets provides valuable
data for predicting radio propagation.

Cosmic rays are other solar pheno-
mena. Although their origin is a mys-
tery, their presence can be detected and
their characteristics examined. These
are essentially positively charged parti-
cles that bombard the earth from all
directions. Excessive bursts of cosmic
rays frequently coincide with other
ionospheric disturbances and are so
severe that they not only interfere with
but sometimes prevent radio commu-
nication.

At the many IGY observation sta-
tions around the world, cosmic rays
are studied with other solar activities.
Used for this purpose are cloud cham-
bers, ionization chambers, window
Geiger counters, electronic impulse
counters and other special instruments
to detect and measure cosmic rays.
Information is recorded in terms of
time for later comparison with other
solar disturbances and effects.

Raw data are exchanged between
IGY stations via radio communication
— usually using high-speed teletype-
writers. At key central stations, data
from all observing points are corre-
lated and recorded by electronic data-
processing equipment.
lonosphere physics

A region of rarefied ionized gases—
from 50 to 250 miles above the earth—
is known as the ionosphere. It is elec-
trically active because of ultra-violet
radiation from the sun, and reflects
radio waves from earth much as a
mirror reflects light. For this reason,
radio communication is entirely depend-
ent on the ionosphere for long-distance
transmission.

The region is far from stable. It is
composed of layers of ionization which
change radically with time of day, with
season, and even from year to year. Its
radio - wave reflecting characteristics
also vary with prominent solar activi-
ties. A flare on the sun is frequently
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Fig. 5—Anten-
na array of an
IGY observing
station (Boul-
der, Colo.)
used to study
effects of the
ionosphere on
radio-wave
propagation.

followed by an ionospheric disturbance
that blacks out all long-distance radio
communication. Active sunspots and
violent auroral displays also affect the
ionosphere and result in major paral-
yses of long-distance communication.

Through detailed study of the iono-
sphere and its many and varied char-
acteristics, some of the mysteries of this
ionized region may be deduced during
the IGY. Observing stations are en-
deavoring to collect data on the char-
acteristics of all layers or parts of the
ionosphere. Of particular significance
are data on variations of charge density
with altitude.

Layers are measured vertically and
obliquely from each observing station
at regular intervals, using automatic
nmultifrequency ionospheric recorders.
This equipment normally sweeps from
1 through 25 mec in a period of about
20 seconds, and this sweep is repeated
about every 20 minutes. Radar data
are recorded on 35-mmm film, which is
processed and scualed daily for signif-
icant ionospheric characteristies.

Rockets are also used to determine
ionospheric charge densities in three
ways: In the first, the delay time of an
electromagnetic pulse sent from the
ground station to the rocket is meas-
ured. In the second, two harmonically
related signals are transmitted from
the rocket in the ionosphere; with a
known phase shift, the index of refrac-
tion in the vicinity of the rocket shell
is a measure of the charge density. In
the third, the charge density is deter-
mined from the effect of the iono-
sphere on DOVAP (Doppler, velocity
and position) signals. Data are either
recorded by electronic equipment with-
in the rocket or raw information is
telemetered to ground-based receiving
equipment where it is recorded and
analyzed.

Nearly a hundred observing stations
have been established at points around
the world specifically for the purpose
of measuring the position and density
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of layers of the ionosphere. Much of
this work, particularly in the Antare-
tic, has never before been attempted.

Data of this type from all ionospheric
and other observing stations are col-
lected and assembled to obtain a world-
wide pattern for prediction purposes.
See Fig. 5.

Other investigations of the iono-
sphere include the use of solar spectro-
graphs, encased in rockets, to deter-
mine the distribution of ozone in the
upper atmosphere. A radio-frequency
mass spectrometer is used to measure
the chemical and ion composition of
the ionosphere. These plus wind and
other measurements are either recorded
electronically within the rocket or are
transmitted to the ground observing
stations for study and record.

Another field of intensive study is
the recording and measurement of at-
mospheric radio noises. At principal
stations of the global IGY network,
noise is recorded continuously, 24 hours
a day, on magnetic tape, with appro-
priate time references for comparison
with other meteorological data.

Low-frequency or whistling atmos-
pheric noise is the subject of a special
study during the IGY in an effort to
identify the origin and define the char-
acteristics of this kind of radio inter-
ference.

Other IGY studies
ionosphere include investigation of
oblique - incidence  forward  scatter,
sweep-frequency back scatter, absorp-
tion and other phenomena relating to
the propagation of radio waves.

Any unusual salar or ionospheric
activity in one region of the world is
communicated to other IGY stations by
a global radio network. This allows
more intense study of the same pheno-
menon and its effects at various sites
throughout the world.

Next month—a look at the earth
satellite and its place in the Interna-
tional Geophysical Year.

TO BE CONTINUED
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Images

can be photographed successfully

by anyone with a working knowl-

edge of his camera. To the amateur
photographer, this special branch of
the art presents some new and inter-
esting problems which can be solved
with specific techniques and conven-
tional equipment. For the professional
photographer or technical writer, mas-
tery of this phase of picture-taking
can be profitable.

Shutter speed

Photographing TV and oscilloscope
screens involves a special consideration
—the scanning rate of the traveling
electron beam. In TV receivers, the
scanning rate is fixed. In oscilloscopes,
it varies over a wide range, depending
on the frequency of the displayed wave-
shape. This scanning rate determines
the limits of permissible shutter speed.
Failure to use optimum shutter speed
is the reason why so many initial
attempts at TV-screen photography
fail. To understand why shutter speed
is so important, it is helpful to recall
the makeup of a scanned TV picture,

A televised TV scene is made up of
525 lines, including those lost in re-
trace. The 525-line scene (one frame)
is composed of two separately scanned
fields made up of 262.5 lines each. The
fields are staggered or interlaced on
the tube screen to produce a full-
definition picture.

Each second 30 frames (60 fields)
are transmitted. The time required to
scan a complete frame is 1/30 second.
Consequently, a shutter speed of 1/30
second is required to capture one com-
plete televised scene. A faster shutter
speed, such as 1/50, will capture little
more than a single field. A speed of
1/100 will be much less than the time
required to scan only one field (see
Fig. 1). Because few cameras are
equipped with a 1/30-second speed
setting, 1/25 second is the recommended
speed setting for obtaining full pic-
ture information (see Figs. 2 and 3).

The longest permissible exposure is
determined primarily by the stability

TV PICTURES or oscilloscope traces

*Electron Tube Division, Radio Corporation of
America.
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of the receiver picture. Practical diffi-
culties, such as jumping field interlace,
a shifting or jumping raster, motion
in the televised scene and ambient-
light conditions generally make expo-
sures longer than 1 second impractical.

The recommended speed of 1/25
second should be used whenever film
speed and aperture setting permit.
When speeds slower than 1/25 second
are used, the moving beam produces
multiple exposures on the film. Because
the raster is traced repeatedly, a denser
latent image is produced.

Apertures and film speeds

Using a shutter speed predetermined
by the scanning characteristics, consid-
eration of the aperture-setting and
film-speed possibilities reveals that a
wide aperture and a very fast film are
required. Select the fastest film avail-
able (see Table I) and use the largest
aperture consistent with good depth of
focus. Because the faceplate of the
picture tube curves away from the
lens and the plane of focus of the lens
curves away from the faceplate, it is
often necessary to stop the lens down
from maximum aperture to obtain
sharp corner and edge resolution. As
a rule, the best compromise between
definition and speed is made by closing
the diaphragm about two stops from
wide open for moderately fast lenses,
such as f4.5’s, and about three stops
for faster lenses.
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Want a picture of your favorite
TV star or strangest oscilloscope
trace? Then take it yourself!

By RHYS SAMUEL*

How was this picture made?
Note sharp image on TV

screen in fully lighted room.
For answer turn to end of
article.

Fig. 1—Result of too fast a shutter
speed.

Fig. 2—Normal picture shot at 1/25
with f8 on Rolleiflex. Tri-X film. Correct
exposure captures one complete frame.
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The ASA ratings shown in Table I
are daylight ratings and can be used
with standard development processes
recommended for the films listed. Where
the maximum lens aperture is insuffi-
cient for the application, the film
ratings may be pushed at the risk of
graininess. Larger negatives allow
more latitude in processing than smaller
negatives, such as 36 mm, because the
image covers a larger film area and
requires less enlargement.

Different cameras offer different
advantages in this type of close-up

photography. Many twin-lens vreflex
and 35-mm ecameras with separate
viewfinders and rangefinders suffer

from parallax at short focal lengths.
(The viewfinder and lens do not see
exactly the same pieture.) This short-
coming can be overcome. Open the
unloaded camera or remove the back
and temporarily secure the camera to
its tripod. Hold a piece of ground glass
in the film plane and move the lens all
the way forward. While watching the
image on the glass, move the tripod
toward or away from the picture tube
to establish the position which gives
the sharpest focus. Because smaller
cameras produce a small negative,
focusing must be extremely precise.
The advantage of the smaller camera
is the availability of very fast lenses
at moderate cost.

Studio or press type cameras are
well suited to such close-up photog-
raphy because they permit through-the-
lens focusing on ground glass, have
extension bellows for close-up work and

accommodate larger negatives. Their
TABLE |—PANCHROMATIC FILMS WITH
ASA EXPOSURE INDEX OF 100 OR
HIGHER
Daylight Avail-
Exposure able
Manufacturer  Type index In:
Kodak Super XX 100 roll, film
Pan pack, sheet,
35 mm, 828
Ansco Superpan 125 sheet
Press
Gevaert Gevapan 35 mm,
K] 125 120 roll,
sheet
Kodak Super Pan 125 sheet
Press B
Du Pont Arrow 160 sheet
Pan
Du Pont High-Speed 160  sheet
Pan
Ansco Triple S 200 sheet
Pan
Du Pont Superior 200 sheet
Press
Kodak Royal 200 sheet
Pan
Kodak Tri-X Pan 200  sheet
Gevaert Gevapan 250 35 mm,
36 120 and
620 roll,
sheet
Kodak Royal X  650tc  sheet,
Pan 1600 120 and
620 roll
FEBRUARY, 1958
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primary disadvantage is that lenses
with speeds greater than f4.5 are avail-
able only at very high cost.

Photographing TV

As in any new photographic problem,
it is well to try different exposures at
various aperture settings and keep
track of the exact settings used for each
exposure, beginning with a 1/25 speed
setting. Three or four trial shots should
be enough to determine the best com-
bination of shutter speed and aperture
setting for a given film and camera.
The graph in Fig. 4 can be used as a
guide in determining suitable combina-
tions. Although test pictures may show
that on some receivers a full frame or
field can be captured at speeds faster
than 1/25 second, close examination
will disclose degradation of part of the
picture. The effect of a complete picture
is due to the persistence of the phosphor
screen.

Fig. 3—Another perfect exposure. Same
settings as in Fig. 2

Because the television system has
a fixed scanning rate, a TV receiver
provides an excellent device for check-
ing camera shutter speeds. When
compur type shutters are used, an im-
proper speed will result in a horizontal
splitting of the picture into areas of
different contrast and brightness, as
shown in Fig. 1. Focal-plane shutters
may produce a picture which has a
brightened diagonal bar, such as that
shown in Fig. 5. In this illustration,
the shutter speed is slightly slower
than 1/30 second, and a small portion
of the third field is reproduced. In
general, the compur type shutter is
better suited to this type of photog-
raphy.

Because of the fine-line composition
of a TV picture, a sturdy tripod or
other suitable camera mount is abso-
lutely essential. The importance of
precise focusing cannot be overempha-
sized. If the camera is equipped with
a ground-glass viewer, a magnifying
glass should be used to check focus at
a point midway between the center and
the edge of the picture tube. The camera
should be focused at maximum aper-
ture, then stopped down only enough
to bring the edges and corners into
sharp focus. Avoid jarring the camera
when opening the shutter because any
slight movement can blur the line strue-
ture of the raster on the negative.

After camera, lens and film problems
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are resolved, make sure that the TV
receiver is in top operating condition.
Check the interlace carefully and see
that individual raster lines hold steady
and are sharply focused. Check for
maximum brightness without blooming.
If necessary, clean the picture-tube
faceplate and safety glass. Darken the
room as much as possible to reduce
reflections and eliminate stray light.

Oscilloscope traces

Photographing scope traces requires
techniques similar to those described
earlier, but intreduces some additional
problems. Because green, and occasion-
ally blue, tube phosphors are used, the
film should be a fast panchromatic
type. Remember, the electron-beam
scanning rate determines the shutter
speed, and the scanning rate varies
with the setting of the sweep-frequency
controls. The lower the displayed fre-
quency, the higher the light output for
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APERTURE (f STOPS)

(Courtesy D. J. Carlson)
Fig. 4—Chart indicates proper expo-
sures for various film speeds.

Fig. 5—One complete frame plus part

of one field. Taken with Leica on Plus X.

Shutter set at 1/30, aperture f2. Focal-

plane shutter caused slightly brightened
diagonal bar.

any given setting of the scope intensity
control. Very fast waveshapes or fast-
moving portions of waveshapes require
longer exposure time than low-fre-
quency waveshapes or slow-moving por-
tions.

For example, the horizontal retrace
of the beam is very fast compared to
the display sweep and often produces
a thin faint line. This characteristic is
also evident on steep-sided waveforms,
such as the negative-going part of a
sawtooth waveshape (see Fig. 6).
When these types of waveforms are
photographed, expose the film long
enough to burn in the faint sections of
the trace (see Fig. 7). Again, some
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Fig. 6—Insufficient exposure time loses

fast-moving vertical trace of sawtooth

waveform. Horizontal retrace is barely
visible.

Frypsrey

Fig. 7—Chain of 3.58-me¢ burst pulses

keyed at 189 ke. Shot at f7.7 for 3

seconds with Graphic View 4 x 5. Royal
pan film.

experiments may be necessary to deter-
mine the proper exposure.

If exposures longer than 1 second
are required, B or T (bulb or time)
shutter control positions or the lens
cap can be used as an exposure control
for long time exposures. END

ANSWER: It's no secret, but a double ex-
posure! First exposure was shot at §25 at
second on Royal Pan. Two No. 2 photofloods
were used at camera. Film was re-exposed at
7.7 for | second in a darkened room. The
4 x 5-inch Graphic View was focused on TV
screen for both exposures,

ELECTRIC WRISTWATCH

HE electronic technician may soon

be seeing a new item on his work-
bench, the electric wrist watch. He
may need a powerful magnifying glass
or two and a couple of jewelers’ tools,
but an electrie watch is driven by a tiny
electric motor using batteries of a
highly specialized type and requires
service know-how more closely allied
to that of a radio technician than the
jeweler.

The Hamilton Wateh Co., after 10
vears of research and testing, has
placed an electrie wristwatch on the
market. Driven by a miniature reaction
motor, it has an accuracy of 99.9959,
and is powered by a button battery with
a life of more than 12 months.

A miniature triangular coil is at-
tached to the balance wheel which is

EvCONTACT SPRING

COIL CONTACT

BALANCE
WHEEL
MAGNETS
UNDER
coiL

ALANCE COCK

= Fs

_~SHURT BRIDGE

ENERGY CELL PERMANENT PERMANENT
MAGNET MAGNET ——
\\ <1 [ \\\\
E t\ \\V H H N\ N N AN\
INDEX WHEEL BALANCE WHEEL COIL

PROFILE OF BALANCE WHEEL MOTOR

used as the motor’s rotor. Platinum-
alloy permanent magnets, claimed to
have the higest energy content of any
magnet in the world today, create the
motor’s magnetic field.

Coil contact is made through a
silver—gold-alloy contact on a nonmag-

Notes on the Getter

N high-gain audio circuits, tube noises
such as hiss and frying are some of
the most troublesome things encoun-
tered. They can be eliminated only

by selecting tubes which are inherently
quieter or by reducing stage gain with
negative feedback. In the latter instance
gain might have to be reduced by such
a factor as to defeat the original pur-
pose.

Hiss is created by de resistance paths
existing between various elements in-
side the tube. These leakage paths may
be as high as 1,000 megohms and would
not upset normal tube operation if they
remained constant. But like a bad car-
bon resistor, they create noises of their
own through random and erratie
changes of resistance.

Leakage paths of this sort are pri-
marily located on the top miea support
wafer, where the support rods are
punched through. If the wafer is con-
taminated by impurities, it becomes a
highly unstable conductor, connecting
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tube elements through very-high-resist-
ance paths. Unfortunately, contamina-
tion of the wafer during tube manufac-
ture is almost unavoidable. Before seal-
ing the tube envelope, as much air as
possible is exhausted by vacuum pumps,
but a small percentage of oxygen and
other gasses remain inside.

This is where the getter comes into
the picture. A small square loop of wire
usually located at the top of the tube,
part of it coated with an explosive sub-
stance similar to that used in photoflash
bulbs. High-frequency radio waves
penetrate the sealed envelope and heat
the getter to a temperature high enough
to fire this coating. This miniature ex-
plosion burns up the remaining atmos-
pheric gasses inside the tube and, at the
same time, splatters a mirrorlike silver
coating over a portion of the inner sur-
face (a familiar sight in glass tubes).
Some of this splatter falls on the mica
wafer, making it slightly conductive.

To reduce contamination of this sort,

WwWwWw.americanradiohistorv.com

netic spring fastened to a mounting
plate (see figure). As the wheel oscil-
lates its contact brushes against the
spring contact, sending a pluse of
current through the coil. Timing is
based on the natural oscillation period
of the balance wheel.

By NORMAN V. BECKER

certain premium tubes are manufac-
tured in which the space between getter
and wafer is materially increased. In
other types two top wafers are used—
the upper one insulated from the lower
—and act as an umbrella to receive
most of the splatter. Another method
is to punch oblong slots in the wafer.
These openings effectively lengthen de
leakage paths and thereby reduce noise.

In designing high-gain input stages
for microphones and low-output pick-
ups, it is desirable to use premium tubes
whenever possible. Special manuals de-
scribing these types are published by
tube manufacturers, giving electrical
data, physical dimensions, recommended
applications, ete. In many instances pre-
mium tubes are directly interchange-
able with standard types which you
might now be using. In addition to re-
duecing hiss, premium tubes are less
microphonie, have lower hum and are
generally more dependable—and are
more expensive. END

RADIO-ELECTRONICS
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HIGH-POWER PERFORMANCE
with a LOW-POWER AMPLIFIER

By CHARLES BALDWIN *

The finished amplifier, ready to use.

For a neat

HE trend, in the last couple of
years, toward Dbigger power am-
plifiers has pushed many low- and
medium-power  amplifiers — even
those of outstanding quality — com-
pletely out of the high-fidelity scene.
When queried about their reasons for
converting to the 50- and 60-watt power
class, the high-power proponent replies
with a glib, “It sounds better” or “It
has better transient response”—and
who can dispute his reasoning? But
there are still survivors of a diminish-
ing race of audiophiles who are able
to satisfy their esthetic demands (and
those of their purses at the same time)
with a clean 15- to 20-watt amplifier.
It has often been said—and proved—
that an amplifier may test well and
sound poor. One factor which does not
show up on test equipment is the way
the unit performs with actual program
material. The importance of this in-
fluence on sound reproduction has come
more into the limelight during the past
few years and explains, at least in part,

* Acro Products, Philadelphia, Pa.
FEBRUARY, 1958

iob,
follow this layout.

20-watt amplifier wuses 6Y6-G’s

in an Ultra-Linear output stage

Rl

VI SOCKET

the variances in lab-test and listening-
test results.

A basic power amplifier, which per-
forms exceptionally well on the scope
and in the listening room, is described
in the next few paragraphs. Before
going into the details of this unit, it
might be beneficial to clarify a few
points in the high-power—-low-power
controversy.

Clean reproduction

The high-power advocates frequently
claim clipping on dynamic peaks as the
reason for increasing wattage. It is a
known fact that peak clipping will dis-
tort the waveform by flattening the top
and broadening the sides, producing
strong odd harmonics. This, of course,
is not desirable, but it is not the real
menace to clean reproduction with low-
to medium-power amplifiers. Sluggish
response to and recovery from overload
is much more perceptible than harmonic
distortion and demands greater consid-
eration than peak clipping. The main
cause of this condition, contrary to
some thinking on the subject, is a

www americanradiohistorvy com
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product of tube nonlinearity, de in-
stability in the amplifier circuit and
power supply regulation.

As the signal level increases, the
tubes draw more current and plate sup-
ply voltage drops, causing biases to
shift to the new operating potential.
The charge then on the blocking capaci-
tors changes with an additional shift
in plate supply voltage. When the over-
load signal is removed, the amplifier
tries to recover and return to its nor-
mal operating potentials. Bias again
has to shift, but this time the shift is
a logarithmic or exponential decay—or
transient oscillations in the more seri-
ous instances. This would not occur
with a perfectly regulated power sup-
ply or a perfectly linear output stage.

A byproduct of this condition occurs
with three- and four-stage amplifiers
where plate supply voltages have been
decoupled two or three times. The volt-
age drop on peaks in the earlier stages
occurs after the output stage voltage
has dropped. The bias on the different
stages shifts at different times, result-
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ing in amplitude and overload distor-
tion. The severity increases with direct-
coupled stages, which are becoming
more prevalent in amplifier design.

Another condition occurs with pen-
tode- or tetrode-connected tubes which
have a curvature in their transfer char-
acteristic, causing a reduction of gain
at high output levels. This in turn
reduces high-level feedback where dis-
tortion becomes more noticeable and
where feedback is needed most.

The Ultra-Linear' connection of the
output stage is particularly helpful in
correcting both of these conditions and
the amplifier described in this article
demonstrates these features.

The preceding discussion applies
primarily to low:frequency transient
effects involving relatively long periods
of time, milliseconds to seconds, and
detectable aurally or in the laboratory
by pulsing the input with either de or
sine waves and noting response and re-
covery on the scope. High-frequency
transients are usually less noticeable,
covering only brief spans of time, meas-
ured in microseconds, and are not audi-
ble. However, there is a form of high-
frequency transient distortion which
is audible and does have undesirable
effects on performance.

High-frequency transient character-
isties can be determined, to a reason-
able degree, by the way an amplifier
responds to square-wave testing. A
square wave can be treated as a type
of stepped-pulse transient which is
repetitious and maintains a fixed image
on an oscilloscope.

The three factors which demonstrate
response to transients by square-wave
analysis are:

1. Overshoot and severe ringing,
which indicate high-frequency peaking.

2. Transient recovery, which is a
function of bandwidth and follows the
overshoot or ringing.

3. Rise time, which is the length of
time in which a wave reaches peak
value and is also a funection of band-
width.

Overshoot or ringing is due to several
factors and in the more severe cases
is caused by feedback changing from
degenerative to regenerative in the
high-frequency regions. To maintain
effective feedback up to 20 ke, the pre-
dominant harmonic component of which
is at 60 ke, it is desirable to extend
frequency response to at least the 60-ke
point with a controlled, peak-free roll-
oft thereafter.

Nyquist stability

In many feedback amplifiers using
three or more stages, a condition tech-
nically known as Nyquist stability may
exist. This defines a type of marginal
stability which results when the for-
ward gain of an amplifier decreases—
as might be encountered when a tube
ages and loses sensitivity—or when the
amplifier approaches overload and there
is shifting of operating potentials, re-

! U.S. Patent No. 2,710,312 assigned to Keroes
Enterprises.
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R1—10,000 ohms

R2, 3, 6, 7, 10, 11—470,000 ohms

R4, 12, 13, 15—1,000 ohms

R5—100 ohms

R8, 9—220,000 ohms, | watt

R14—250 ohms, 10 watts

R16—10,000 ohms, | watt

Ri7—pot, 100 ohms, 2 watts, wirewound
All resistors 12 watt unless nofed
CI1—250 f, 12 volts

C2, 4, 7—.05 pf

C3—20-20-20 of, 450 volts, electrolytic
C5—.001 uf

C6—100 uf, 25 volts

CH—8-10 h, 175 ma

sulting in lower gain, or when the gain
of the output stage is affected at high
levels, typical of straight tetrode or
pentode operation. This type of insta-
bility is heard as breakups on peaks.

Immediately following overshoot on
complex waves, which are typical of
sound, a train of decaying oscillations
sometimes mild and sometimes severe
appears on the waveform. The damp-
ing of these oscillations is essentially a
function of rolloff. The frequency of
the oscillations inecreases with band-
width, thus placing the same number
of oscillations on a smaller portion of
the square-wave flattop.

Square-wave rise time is also indica-
tive of bandwidth. This becomes appar-
ent when you realize that a square
wave is made up of a fundamental fre-
quency plus third-, fifth-and-higher-odd
order harmonics—all applied simultane-
ously. Under ideal conditions, a 10-ke
fundamental is accompanied by a 30-ke
third harmonic, with an amplitude
equal to one-third the fundamental, and
a 50-ke fifth harmonic equal to one-fifth
the fundamental. Under conditions
other than ideal, the 30-ke frequency
would probably be less than the re-
quired one-third while the 50-kc fre-
quency would represent an even greater
deviation from the required one-fifth.
The decrease in amplitude of the two
harmonies would permit the funda-
mental to predominate and the rise

www americanradiohicetorv com

F—3 amps

J—phono jack

Tl—Acrosound TO-320; primary, 3,500 ohms plate to
plate; secondary, 4, 8 and |6 ohms, 20 watts,
30-20,000 cycles

T2—Acrosound TP-520; primary 47 volts; secondary,
500 voits ct, 175 ma; 5 volts, 2 amps; 6.3 volis,
5 amps

YI—I12AX7

Y2, 3—6Y6-G

Y4—5Y4-G

Fuse post

Octal sockets (3)

Noval socket

Chassis 10 x 6 x 3 inches

time would tend to assume that of the
base frequency. It can easily be seen
from this, then, that for acceptable
10-ke square-wave response, bandwidth
must be extended to at least 50 and on
up to 100 ke for a 20-ke square wave.
However, for all practical purposes, 60
ke can be established as a reasonable
high-frequency cutoff point.

These conditions are encountered not
only with 10-20-watt units—a similar
situation can exist even with high-
power amplifiers of 50 to 60 watts.
However, a 20-watt peak would push
a 20-watt amplifier to its rated limit
while the same peak would represent
less than half the power of a 50-watt
unit and the internal disturbances
would probably pass unnoticed. What
happens in many instances when we go
to higher power is that we're purchas-
ing 50 watts to obtain a clean 10 to 20.
No attempt is being made to knock the
high-power units or their advocates.
Power is relatively cheap and there
are a limited number of low- to
medium-power tubes with desirable
properties. The purpose here is to show
that excellent low power does exist for
those who have an application for it.

Back to the amplifier

The 6Y6-G beam-power pentode has
been around for quite a number of
years—occasionally used as an audio
output tube, but more often than not

RADIO-ELECTRONICS
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Fig 2—Graph shows IM vs power.

as a power supply voltage regulator.
This tube’s lack of popularity in audio
applications is completely unjustified
and is probably due to recommenda-
tions for its use as a voltage regulator.
I hope that a few audiophiles will be-
come interested enough to give the
6Y6-G an opportunity to prove its
value in high fidelity.

The real beauty of the 6Y6-G ap-
pears under actual operating conditions
rather than in the tube manual’s
specifications. Here is a tube which can
truly be operated in pure Ultra-Linear
class A and almost refuses to be driven
into AB1 on peaks. The fine linearity
of the 6Y6-G does not permit great
changes in plate voltage and plate
current with changes in signal level.
From zero signal to 20 watts, plate
voltage drops less than 1%, resulting in
low-frequency transient characteristics
comparable to many 40-watt amplifiers
and superior to most 20-watt units.
This unique characteristic, in con-
junction with the tube’s low inherent
distortion, produces an output stage
capable of very clean reproduction.
Moreover, the 6Y6-G matches into a
plate-to-plate load of 3,500 ohms. The
lower primary-to-secondary winding
ratio allows high frequency response to
be extended, with substantial improve-
ment in high-frequency transient char-
acteristics.

The output stage is Ultra-Linear-
connected and uses the Acrosound
TOQ-320 output transformer which is
designed specifically for the 6Y6-G.
While Ultra-Linear operation improves
performance with all tube types, there
are a few tubes which respond excep-
tionally well to this mode of operation
—the 6Y6-G is one of them.

By comparison with other power
tubes in the same power class, the
6Y6-G is somewhat more difficult to
drive, requiring about 24 volts rms at
the grids for 20 watts out. This is well
within the driver stage’s capabilities
and represents only a minor disadvan-
tage. To keep sensitivity at a reason-
able level, only 14 db of feedback is
applied. A 1.8-volt input provides full
rated output. Since few quality pre-
amps put out less than 2 or 3 volts, this
is no problem.

To complement the output stage, a
voltage-amplifier—phase-inverter combi-
nation is used to maintain unparalleled
balance under dynamic conditions and
at the same time provide more than
enough voltage to drive the 6Y6-G.

The inverter portion of the circuit
shown in Fig. 1 appears to function in
much the same manner as the conven-
tional paraphase, but the voltage in
this case is returned to the lower grid

FEBRUARY, 1958

from a junction between two resistors
in parallel with the plate loads rather
than from a point in the grid loads of
the succeeding stage. Under dynamic
operating conditions, shifting bias and
plate voltages, which are subjected to
greater variations in the output stage
than they are in the inverter stage,
tend to upset inverter balance. With
the seesaw inverter, balance is de-
pendent on conditions existing in the
same stage and greater dynamic bal-
ance is achieved. Coupling-capacitor
tolerances need not be considered since
they are not involved in the inverter
circuit. Other than this, the seesaw
inverter performs in a manner similar
to the more familiar types in that any
change on one side of the inverter will
set up a proportional opposing or out-
of-phase voltage on the other side.
Before we venture into performance
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Fig. 3—Response curves for various
power outputs.

specifications, one other feature of the
6Y6-G rates a moment’s attention.
Only 275 volts is required on the plates,
which is a decided advantage cost-wise.
This places the 6Y6-G amplifier within
reach of those who demand highest
quality at a minimum of cost and at the
same time permits wider rating mar-
gins for the electrolytic capacitors. The
power transformer is the Acrosound
TP-520, designed to meet the voltage
requirements of the 6Y6-G.

Amplifier specs

Performance-wise, this 1s a lot of
amplifier. The intermodulation distor-
tion vs power curve presented in Fig. 2
shows that the amplifier can be pushed
beyond a 24-watt output, where sine-
wave clipping begins, before IM dis-
tortion reaches 29 . At the 20-watt
level, IM distortion is just at the 1.6%
mark and this is with only 14 db of
feedback. An additional 6 db would
cut these figures just about in half.

At the 1-watt level, the amplifier is
essentially flat from 13 cycles to beyond
100 ke, where it goes into a gradual
rolloff and is down 3 db at 200 ke. The
low plate-to-plate impedance is par-
tially responsible for this fine charac-
teristic and the result is improved high-
frequency transient response. Even at
rated power, where many response
curves become quite ragged, the 6Y6-G
still holds up and is *1 db from 20
cycles to 50,000 cycles, with the same
gradual rolloff noted at the 1-watt level.
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The waveform at 20 watts for 20 cycles
and 20,000 cycles is essentially undis-
torted. Response curves are graphically
illustrated in Fig. 3.

No standards have been established
to distinguish between acceptable and
unacceptable square-wave response. A
set of permissible values have been
adopted though, and were outlined a
few years back by Langford-Smith:*

1. Overshoot—less than 5% of the
peak-to-peak value of the 10-ke square
wave.

2. Transient recovery time—less than
25% of the 10-ke square-wave flattop.

3. Rise time—3 microseconds or less.
Equal to 6% of the duration of the
10-ke flattep. This was arbitrarily
adopted to permit the extension of fre-
queney response to 60 ke.

The 10-ke square wave shown in Fig.
4-a falls well within these standards,
having overshoot of .07%, recovery
time of 219% and rise time of .08%. The
22-ke square wave in Fig. 4-b is also
virtually undistorted; however, the
previously mentioned standards do not
apply to this frequency. Optimum
square-wave response is obtained by
adjusting the value of the feedback
capacitor for maximum rise time and
minimum overshoot.

A stability test which is coming more
into practice is to check square-wave
response with capacitive loads—the
higher the value of capacitance before
ringing is evidenced on the square
wave, the more stable the amplifier.
Fig. 5 is an oscillograph of square-
wave response with a .02-xf capacitor
as a load. Ringing is evident although
not serious, and performance is supe-
rior to many of the so-called rock-stable
amplifiers. Oscillation begins with a
.05-uf capacitor. The reactive compo-
nents of a crossover network and the

2 Radiotronies, Vol. 20, No. 6; June, 1955.

b
Fig. 4—Square-wave response: a—10
ke; b—22 ke.

Fig. 5—Square-wave response with a
.02-uf capacitance load. Ringing is evi-
dent, but not serious.

45


www.americanradiohistory.com

AUDIO—HIGH FIDELITY

AMPLIFIER SPECIFICATIONS WITH YARIOUS OUTPUT TUBES
6Y6’ &6Y6 EL84 K151
l Rated output [watts) 20 5 20 15
Frequency response
at rated output cps‘ 20- 50,000 20-43.000 20-42,000 19-43,000
at |-watt output (cps 13-110,000 14-72,000 15-60,000 14-60,000
Sensitivity (for rated
output) (volts) 1.8 1.4 0.8 1.3
Bias voltage —38 -21 —12 -8.5
Grid voltags (at rated output) 24 17 9.5 8.0
Damping factor 10 12 20 22
Stability margin (db 16 16 I 8
Feedback {db 14 14 19 2}
| Noise and hum (db) (87 to 90 below rated output}
B-plus voltage (no signal 275 325 325 325
B-plus voltage {rated output 274 321 323 323
Intermodulation distortion {% }—60 cycles and 3.000 cycles, 4 to i:
(watts)
| 0.25 0.25 0.15 0.08
3 0.45 0.60 0.25 0.13
| 5 0.47 0.82 0.35 0.20 |
7 0.52 1.18 0.51 0.32
t0 0.78 1.35 0.83 0.49
12 1.02 1.42 I.10 0.63
15 1.50 2.00 1.76 2.72
17 1.52 5.00 2.35 9.40 ,
20 1.61 12.00 5.30 |
| 22 2.00 8.62 |
| 24 4.10 10.00 !
l 26 10.00 |

increasing popularity and availability
of electrostatic speakers substantiate
the reasoning behind this test.

It was mentioned previously that
some amplifiers measure well and sound
poor. Here is an amplifier that sounds
better than it measures—and it meas-
ures extremely well. A-B’ing, even
with 30- to 50-watt amplifiers, left no
question as to the superb qualities of
this modest unit. When used to drive
the low-efficiency AR-1, there was no
sign of overworking, and above-average
listening levels gave no indication of
breakup or excessive distortion.

Construction is quick and simple.
The lab model was built into a 10 x 6 x
3-inch Minibox chassis which allows
straightforward layout with adequate
ventilation for all components. Parts
placement is not critical.

The underside of the chassis is just

as simple and straightforward as top-
side. Point-to-point wiring is recom-
mended whenever practical, with leads
taking the shortest possible route.
Heater leads are tightly twisted and
dressed close to the chassis and away
from grid leads. B-minus bus bars are
frequently a must in amplifier construe-
tion; however, this is not true in this
case and grounds are taken to the
closest tie point with no adverse effects.
The photographs show a compact but
uncluttered arrangement.

Although not used in the lab model,
a 100-ohm wirewound potentiometer
across the 6.3-volt secondary with its
slider going to the 6Y6-G cathodes is
shown in the schematic. This arrange-
ment reduces heater hum by placing a
small amount of de on the winding and
is recommended when a preamp is
powered from the basie amplifier. Since

no preamp was to be powered from
the lab model, one side of the heater
winding was grounded at the first stage
and the pot was eliminated.

When connecting the leads of the
TO-320 primary, phasing of the two
halves is important since reversing the
leads will cause oscillation. The tracer
leads go to the output tube driven by
the lower half of the phase inverter.

As a matter of interest, the 6Y6-G
output stage was removed and replaced
by two other stages. All three units
were tested under similar conditions
and the results tabulated and presented
in the table for comparison.

The popular 6V6 and the new minia-
ture EL84 were inserted in the circuit
with an Acrosound TO0-310 which
matches the plate-to-plate load of both
tubes. The only other change is the
250-ohm 10-watt resistor in the output
stage cathodes, which becomes 125 ohms
with the EL84’s.

Both transformers arc almost iden-
tical, having the same rated power and
frequency characteristics. The only
actual differences in the circuit were
the primary impedances of the output
transformers, the output tubes and the
B-plus voltage. Due to the decrease in
current drain of the 6V6 type, plate
voltage automatically increased to the
required 325 volts.

Rather than point out any specific
feature or show the favorable or un-
favorable characteristics of each tube,
I’ll let the reader determine for him-
self what factors are important to him.
Each tube is not without faults and.
at the same time, each has desirable
features.

Listening to the 6Y6-G was proof
enough that excellent performance can
be had with a 20-watt amplifier. This

little unit sounds better than ecom-
parable amplifiers and really gives
some 30-50-watters a run for their

money. The 6Y6-G is an amazing tube
and truly rates greater recognition in
the high-fidelity field. END

TRANSISTOR PREAMP

Here is a transistor preamp. which
gives 30 to 32 db of gain, using a
Raytheon CK722 transistor. Similar
transistors such as RCA 2N34 or Ray-
theon CK721 give similar results with
the added advantage of a slightly
higher gain.

The table shows the operating con-
ditions for the Raytheon CK722 tran-
sistor at various voltages when used
in this circuit.

The preamp’s waveform differs slight-
ly for different types of transistors, and
the frequency response curve of the
CK722 transistor preamplifier shows
that from 30 to 200 cycles the voltage
gain rises gradually from 24 to 31 db.
From 200 to 10,000 cycles the output
i3 constant and perfectly straight and
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from 10,000 to 20,000 cycles the output
drops 2 db. These results were obtained
by using a constant input of .01 volt ac
to the preamp.

O

OUTPUT
—BATT —o

+

R1—100,000 ohms, !/ watt
R2—47,000 ohms, 1/, watt
R3, 4—10,000 ohms, 1/,

watt
Cl1—25 uf, 3 volts,
electrolytic
C2—8 uf, 25 volts,
electrolytic
V—CK722, CK72!, 2N34
BATT—see text
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Tiny self-powered transistor unit boosts
output of low-gain mikes
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The output response curve under

normal working conditions, such as a
microphone, will follow the curve of
the microphone itself.

The preamp can be built in a very
small space provided a midget battery
is used. END

RADIO-ELECTRONICS


www.americanradiohistory.com

Is fixed bias really better? Tube data

say yes,; comparative listening may say no.
Who’s right and why?

By HERBERT RAVENSWOOD

F we examine typical output tube
data, we find that it is often prof-
itable to use fixed bias, as opposed
to self-bias, in an output stage.

Fig. 1 is a comparison of the two basic
circuits. Figs. 1-a and -b show auto-
matic or self-bias circuits using com-
mon and separate resistors, respectively
(common resistor R and separate re-
sistors R1 and R2). Figs. 1-¢ and -d
show fixed-bias circuits (without the
supply; its exact circuit is not impor-
tant). This too can use common voltage
(Fig. 1-¢) or separate voltages (Fig.
1-d). Let’s see what difference is in-
volved for some typical output tube
types.

Take first the Mullard EL84/6BQ5,
which is a miniature output pentode
intended for high-power auto-radio
and similar uses. Some manufacturers
work two of these tubes in push-pull
for a small power amplifier output,
about 15 watts. The conditions stated
by the manufacturer list the same
power output, whether self- or fixed
bias is used, with a 300-volt plate
supply and pentode operation. For
each, maximum power output is 17
watts.

Plate and screen currents at maxi-
mum output are 92 and 22 ma,
respectively, whichever method of
operation is used. The big difference
is in the quiescent, or zero-signal,
plate and screen currents. For fixed
bias these are 15 and 1.6 ma, but for
self-bias they are 72 and 8 ma.

While both circuits give the same
maximum power output, considerable
economy is possible in the design of a
power supply, as well as in power con-
sumption during operation, by using
the fixed-bias arrangement.

Next let’s look at the 616, 5881 and
807. Using self-bias and operating a
pair in class AB1, the maximum out-
put for any of these tubes is 24 watts.
The 6L6, using fixed bias, will go to
26.5 watts in AB1 or 47 watts in AB2.
The 5881 will also put out 47 watts by
driving into the positive grid region.
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Fig. 1—Basic methods of biasing: a, b—self-bias; ¢, d—fixed bias.

The 807, with 600 volts on its plate
and 300 volts on its screen, will deliver
80 watts in AB2.

We have some tubes that exhibit an
even bigger difference. The 6550,
working as a pentode with self bias,
using a 400-volt plate supply and a
275-volt screen supply, gives a maxi-
mum of 55 watts. Going over to fixed
bias, with 600 volts on the plate and
300 volts on the screen, we can get
100 watts.

Why the difference?

The reason for the difference is not
too difficult to deduce. We could un-
doubtedly set up a circuit, with any of
these tubes, to give the same maximum
output on self-bias, using the same
plate and screen voltage supplies that
are pernissible for fixed bias. The
tubes would be quite OK while deliver-
g maximum output. As soon as the
input signal is removed, bias will drop
considerably, allowing plate and screen
current, under the zero-signal condi-
tion, which will exceed the permissible
dissipation of the tube. Fixed bias
keeps the tube within its dissipation
rating all the way from zero signal to
maximum output.

These are the figures from tube
manufacturers, and countless engineers
in different companies have set the
tubes up and verified these operating
conditions. Many amplifiers have been
built, using fixed-bias conditions to
get a bigger output. But, for all this
evidence of the advantage of fixed bias,
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probably an even larger number of
people have made comparative tests of
amplifiers using these different circuits.
Their impressions frequently contra-
dict the test-bench figures.

Many readers have asked the reason
for differences they have observed. And
I have been present several times at
comparative tests that have shown the
same thing. What is the reason? Why
should listening tests contradict, some-
times dramatically, the carefully con-
ducted engineering tests?

First, the difference in the measured
output is not more than 3 or 4 db, even
in the most drastic cases, and this rep-
resents just about an audible differ-
ence. But surely, even then, we should
be able to hear that the maximum
output of the fixed-bias amplifier is
just a little bit louder than that of the
self-bias amplifier, before it goes into
distortion? The difference appears to
depend upon how it goes into distortion.

When you make comparative tests
on the output of two amplifiers feed-
ing the same speaker you naturally
turn the gain control up until you hear
something happen that suggests it is
“reaching the top.”” The reason for the
big observed difference in performance
is due to just what happens when these
amplifiers reach the overload point.

Practically all modern amplifiers
use resistance-capacitance coupling be-
tween the driver and output stages.
True, there are types which do not and
we shall come to these a little later.
However, the comparisons in which the
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observed difference seems to contra-
dict the measurements are those in
which the drive stage is R-C-coupled
to the output stage.

As soon as the output stage reaches
the clipping point, in either type of
amplifier, the output grids start to
conduct current. At the same time the
loading effect of this current on the
driver stage considerably reduces
amplification of audio voltage beyond
this grid-current point. This means the
feedback is reduced. Consequently, the
input voltage received by the driver
rises in a more rapid peak. This causes
a rapid increase of grid current at the
output stage grid. This is illustrated in
Fig. 2. (The circuit of Fig. 2 does not
show biasing arrangements, because
the action depicted occurs whichever
method of bias is used.)

This positive grid current causes
other things to happen, too. As soon as
it begins, it produces a negative bias,
due to the charge on the output side of
the coupling capacitor between driver
and output stages. So, as soon as the
clipping point is reached, very little
extra input will produce a considerable
negative bias voltage due to this grid
current. Now for the difference caused
by different methods of biasing.

Biasing effects

In the fixed-bias circuit, this addi-
tional negative voltage usually biases
the tubes back well beyond cutoff. The
fixed bias is already chosen to operate
the tubes in ABI1, if not nearer to a
true class B. So a big piece of extra
negative bias pushes them beyond
cutoff, causing crossover distortion.
Pushing the output tubes back further
toward cutofl also reduces the current
drain on the B-supply which, if regu-
lation happens to be not too good, will
cause the voltage to rise. This may
slightly increase the gain of the ampli-
fier’s earlier stages and results in an
even bigeer grid drive to the drive
stage. Thus on several counts the effect
is cumulative. As soon as a little bit of
clipping starts, in a fixed-bias amplifier,
the waveform almost jumps from a
practically purve sine wave to the kind
of wave shown in Fig. 3.

The sudden change is because the
effect is cumulative. As soon as a little
bit of grid current starts to flow, the
gain of the earlier part of the amplifier
is boosted by a rise in B-voltage. The
feedback disappears as soon as grid
current starts to flow and causes the
driver stage’s input voltage to rise more
rapidly. The whole thing acts almost
like a triggered oscillation. As you
turn the input to the amplifier up very
slowly, you find the waveform goes
steadily up until clipping quite sud-
denly changes the waveform from one
to the other. There may even be a
backlash effect. The waveform quite
suddenly goes from a nice sine wave
to a severely distorted one. Then, as
you turn the input down again, the
level at which it reverts to a sine wave
is considerably below that at which it
became distorted.
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Fig. 2—How feedback aggravates the changes brought

about in any

Removing the feedback reduces some
of the cumulative effect but makes
crossover distortion worse because
feedback does help reduce crossover
distortion although it exaggerates clip-
ping distortion. Thus, without feed-
back, the same fixed-bias amplifier
would produce a waveform more like
that in Fig. 4. Obviously, neither of
these waveforms (Figs. 3 and 4) will
sound very good.

In the self-bias amplifier, however,
when this new source of negative bias
due to clipping comes along, plate cur-
rent naturally drops. This means the
self-bias component of the negative grid
voltage (actually positive cathode
voltage) is reduced to compensate for
the added negative voltage at the grid.
The plate current will be somewhat
less than before grid current com-
menced, but not enough to produce the
exaggerated crossover distortion that
occurs with fixed bias. Consequently,
the effect of clipping is to readjust the
bias and avoid a continuation of clip-
ping on successive waves.

Due to the slightly increased bias,
gain of the output stage is reduced
throughout the entire waveform and
the elipping does not become too
severe. This means the self-bias ampli-
fier can probably handle from 3 to 6
db more maximum input before run-
ning into the serious kind of distortion
that  occurs with the fixed-bias
amplifier,

Numerous tests have shown that we
do not judge the loudness of a partic-
ular program by the maximum signal
level on peaks, but by the average or
rms level of the whole program. So, if
we can turn the average loudness up
by 6 db on a self-bias amplifier before
distortion begins to show, while there
is practically no margin on a fixed-
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amplifier

when clipping begins.

Fig. 3—The kind of distortion that

starts suddenly in a fixed-bias amplifier,

with feedback. The solid line represents

a very slight increase of input from the
dashed (sine wave).

Fig. 4.—Removing feedback from a

fixed-bias  amplifier produces this

change in waveform when clipping
starts.

bias amplifier, the self-bias job will
obviously sound a little louder.

In other words, the self-bias ampli-
fier tends to exert a sort of ave action
on the peaks to avoid distorting them
too much, provided they are not too
big. The fixed-bias amplifier, on the
other hand, almost triggers itself into
a form of distortion as soon as the
maximum level is reached.

Notice that the use of feedback over
the fixed-bias amplifier does not mate-
rially improve the situation. It alters
the kind of distortion rather than elim-
inates it, and the kind of distortion
that shows is actually cxaggerated by
the feedback rather than reduced.

A further reason for the difference
in sound between fixed-bias and self-
bias circuits is that the fixed bias goes
into distortion and stays there until
bias is restored to normal, a little while

RADIO-ELECTRONICS
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after the overload point has gone.
Therefore, the smaller parts of the
waveform following the peak signal in
an actual audio program are distorted
as much as the peak signal. With self
or automatic bias, this is not so. If
distortion occurs at all, it is only on
the peaks. As soon as the slide-back
biasing effect has passed, the automatic
bias action of the cathode resistor
readjusts the circuit and avoids exces-
sive distortion of the in-between signal.
This difference is illustrated by Fig. 5.

How to use fixed bias

There is just one kind of circuit in
which fixed bias can profitably get
bigger output. This is shown in Fig. 6.
If direet, transformer or choke coupling
is used between the driver and output
stages, this additional grid-bias effect
does not ocecur. In such a cireuit, appro-
priate design of the driver stage permits
power drive or class-AB2 operation and
gets the high maximum outputs that
are available with such circuits.

Fig. 5—Comparison of fixed-bias and
self-bias amplifiers on a composite
wave: a—input waveform, undistorted;
b—output waveform just beyond dis-
tortion point, fixed bias; c—output
waveform just beyond distortion point,
self-bias (dotted portions indicate main
distortion).

However, this kind of ecircuit has
become unpopular due to the difficulty
in applying feedback over an amplifier
with two transformers in it. The alter-
native of direct coupling is difficult
because it involves us in supply trou-
bles. The supply voltage of the drive
stage also has to provide the fixed bias
for the output stage (Fig. 7). How-
ever, if the voltages of such an ampli-
fier can be satisfactorily stabilized, the
amplifier can then use overall negative
feedback and will give the maximum
rated output of the fixed-bias arrange-
ment without the tendency to drastic
distortion we have discussed.
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OUTPUT STAGE

DRIVER STAGE

ORIVER STAGE

NEG BIAS
TRANSFORMER COUPLING

Transformer and choke-coupling
methods were quite popular in ampli-
fiers a little before feedback came so
much to the fore. In those days I
remember class-B amplifiers without
feedback which had a very acceptable
output waveform. One of these deliv-
ered 250 watts audio, using a pair of
transmitting triodes for output tubes
with only 100 watts dissipation each.
Both driver and output transformer
needed very careful design and were
costly to produce, but not too costly
when the large output is considered.
The distortion right up to the maxi-
mum of 250 watts was well within 5%
(this without any feedback, because
feedback was not applied in those
days).

Contrary to some belief on the sub-
jeet this kind of amplifier does not
prove at all critical of loading. Any
load value, higher than the nominal
resistance which absovrbed 250 watts
at maximum output, would give a
satisfactory output waveform. If load
resistance was doubled, the power it
received would be approximately
halved but the waveform would be
just as good.

The prinecipal reason why such a
circuit would not be used today is that
it is not practical to apply feedback
over such an amplifier, with its two
transformers. It is not impossible to
reduce distortion considerably by ap-
plying feedback from the driver stage
to some earlier point in the amplifier,
thus still using only one transformer
in the feedback network (Fig. 8). This
could serve to minimize the distortion
caused by grid current loading in the
drive stage. This may be “heresy” but
it’s an idea we have not seen tried.

However, this approach could not be
expected to get the distortion figure
down to the fraction of 1% that is
popular for modern amplifiers. But it
is not impossible that such an amplifier
might sound even better than some of
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QUTPUT STAGE

DRIVER
STAGE

INEG 8IAS

DRECT COUPLING {CATH TO GRIG)

DRIVER
STAGE

NEG SUPPLY' 50 THAT
DRIVER PLATE 1S 3IGHT
AMOUNT NE3 FROM GND

FOR OUTPU™ GRIDS ORIVER B4

Fig. 7—The problem of direct coupling

is the number of extra power supplies

needed and obtaining the right bias for
the output tubes.

OUTPUT STAGE

DRIVER
TRANS

FEEDBACK  DRIVER
SAGE

Fig. 8—Possible approach to improved
amplifier design using transformer
coupling from driver stage and feed-
back taken from driver transformer.

the modern amplifiers due to a more
satisfactory overload characteristie.
Reasons have been given why stand-
ard test signals, such as a pure sine
wave at steady intensity or the kind of
waveform delivered by an intermodu-
lation test set, do not represent the
behavior of the amplifier on audio pro-
gram material. What we have discussed
in this article reaffirms this inadequacy
from another angle and @mphasizes the
importance of trying the amplifier out
on actual program material before
concluding that the engineering test
means we have & better amplifier. END
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linkage arms which pro-
vide perfect tracking all
the way across the record
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By JULIAN D.

ONVENTIONAL pickup arms
always have to compromise with
the problem of tracking error.
All records are cut with a cutter

that moves along a screw placed along
a radius of the disc. Thus it at all
times moves at a right angle to the
movement of the record beneath it. As
the cutting stylus, in response to an
audio signal, moves from side to side
in the groove it is also moving along
the record’s radius. Ideally, the pickup
stvlus should also always move along
the disc’s radius. This requires a pick-
up arm that keeps the stylus at a right
angle to the record’s radius.

Unfortunately, an arm pivoted at a
single point outside the maximum
record radius describes an arc as the
stylus follows the record grooves from
outside to inside. If a straight arm is
used, the pickup axis is exactly tangent
to the record grooves at only one point.
The angle between the pickup axis and
a line tangent to the record groove is
called the tracking error. Tracking
error introduces second-harmonic dis-
tortion into the output. Under some
conditions this distortion can become
as large as 10% or more.

\ CARTRIDGE

PIVOT

o

8 -

CARTRIDGE

PIVOT CARTRIDGE

!
&

L |

Fig. 1—The offset angle and effective
length of different shaped arms.
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HIRSCH

Fig. 3 — Detailed

view of roller as-

sembly of the Or-
tho-Sonic V/4.

:

CARTRIDGE
CARRIER

Tracking error is minimized by care-
fully coordinating arm length, the dis-
tance from the arm’s horizontal pivot
to the turntable center and the offset
angle of the cartridge. (See “Record
Tracking” by Norman H. Crowhurst,
RADIO-ELECTRONICS, October, 1957.)
Fig. 1 shows the effective arm length
and offset angle for several types of
arm designs. It is important +to
realize that the offset angle is not the
angle which a bent portion of the arm
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ESL/BJ “Super
90” tangential
arm.

(Above) Ortho-
Sonic V/4 radial
pickup arm.

Fig. 2— Under-

side view of the

Ortho-Sonic V/4
radial arm.

BEARINGS i

ADJUSTABLE
COUNTERWEIGHT

G

STEEL ROD

S Ge

may make with the main body of the
arm and is completely unrelated to the
physical shape of the arm.

The two most common approaches

to eliminating tracking error involve
either a system of mechanical linkages
which keep the cartridge tangent to the
groove as it travels across the record,
or a radial arm in which the cartridge
actually moves along a radius of the
record. A number of designs of both
types have appeared in the past, but

RADIO-ELECTRONICS
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most have proven unworkable for one
reason or another. There are only two
radial arms and one linkage type arm
available today. These are described in
this article.

ESL/BJ Super 90

A few years ago, the original BJ
arm was introduced in this country. An
English design, it consisted of a car-
tridge shell mounted on the ends of two
cylindrical rods. These rods were
pivoted at both ends. As the cartridge
traveled across the record, the shell
was rotated to maintain tangency. It
was claimed that tracking error over
the surface of a 12-inch record did not
exceed 1°.

This arm had a few drawbacks from
the viewpoint of the American hi-fi
enthusiast. It did not have a remov-
able cartridge shell. Tracking force was
adjusted by adding wedge-shaped lead
plates to the rear of the arm. There
was also some difficulty in keeping bear-
ing friction down while maintaining
freedom of motion. The problem was
complicated by the fact that four bear-
ings (needle type) were involved in
the lateral motion of the arms.

Recently a much improved version
of the BJ arm, called the Super 90, has
been distributed in this country by
Electro-Sonic Laboratories. It includes
¢wo plug-in heads which accommodate
virtually all cartridges. A novel cali-
brated mounting pedestal permits in-
stant selection of correct stylus over-
nang when diiferent cartridges are
used. Two sliding counterweights re-
place the lead plates and permit a
continuous  stylus-force adjustment
over a 40-gram range. The four lateral
pivots now employ self-lubricating ball
bearings. The ESL/BJ Super 90 arm
;s available in two sizes—for 12-inch
and 16-inch records.

The ESL/BJ Super 90 arm is shown
in the photos. An unusual character-
‘stic of this arm is that its lateral mass
is less than its vertical mass. In the
horizontal plane, only the cartridge
shell and the two aluminum tubular
arms are free to move. The rear portion
of the arm, containing the counter-
weights, remains fixed and rotates only
vertically. The manufacturer states
chat the tubular arm sections, being
of wunequal length, have ditferent
resonant frequencies and tend to cancel
2ffects of arm resonance.

Since four bearings are used instead
of one, lateral friction will be some-
what higher than in conventional arm
Jdesign. However, the manufacturer
states that lateral friction, referred to
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Audio Specialties
AS-30.

CARTRIDGE CARRIER{FASTENED T0 ROD)

(|

® ®
'BEARING WHEEL ON
JEWEL PIVOT STEEL ROD

Fig. 4—Internal construction of the
Audio Specialties AS-30 arm.
the stylus, does not exceed 1 gram.
This is somewhat greater than the
friction of several of the better con-
ventional arms, but does not impair
performance of the arm or cartridge
if tracking forces greater than 4 or 5
grams are used. The arm is not later-
ally balanced and the turntable motor-
board must be carefully leveled.

Ortho-Sonic V/4

The Ortho-Sonic V/4 arm, shown in
the photos, was the first commercially
successful radial arm to appear on the
American hi-fi scene. It consists of a
highly polished steel rod on which the
carriage containing the cartridge is
free to roll. Fig. 2 shows the underside
of the Ortho-Sonic V/4 arm. The car-
riage rolls on four low-friction ball
bearings, arranged in two V-shaped
pairs. Fig. 8 is a cross-section sketch
showing how the ball bearings and car-
riage ride on the rod.

The cartridge carriage is simple and
universal. Any standard cartridge can
be used. Two spring-loaded contacts
make the electrical connections to the
cartridge without soldering. This car-
riage accommodates turnover cartridges
as well as single-play types. Protruding
from its rear is a threaded rod on which
two adjustable counterweights are
mounted.

The radial rod is covered by a metal
case which protects it from dust and
accidental scratches. The case may be
rotated slightly by grasping it near
the mounting pedestal, raising the
stylus from the record surface. This
also releases the detent which holds
the arm firmly in playing position and
allows the arm to be swung clear of
the record. Adjustable stops, provided
on the rod, limit the cartridge’s travel
to the extent required for playing 12-
inch records (or 16-inch records in the
16-inch version of this arm).

Operation is simple and foolproof.
With the cartridge slide at the pedestal
end, the arm is swung into place over
the record. At the correct position, it
hits a mechanical stop. At this point,
rotating the arm case counterclockwise
lowers the stylus gently to the record
and engages the detent, which prevents
moving or dislodging the arm while it
is in playing position.

At any time while playing a record,
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the arm case may be rotated to lift the
cartridge from the record without dis-
turbing its position. When it is lowered
to the record surface, it will usually
return to the same groove that it left.
This feature can be very handy if you
are called to the telephone or other-
wise interrupted while playing a record.
The arm case has a calibrated scale,
and a magnifying lens is mounted on
the cartridge carriage. This permits
cuing to a previously selected portion
of a record.

Installation of the Ortho-Sonic V/4
is very simple, since there are no crit-
ical mounting distances or overhangs
to observe. The pedestal may be mounted
at any point around the circumference
of the turntable, close enough for the
cartridge slide to cover the usable sur-
face of a 12-inch dise. By loosening a
thumbscrew the entire arm can be
rotated so the cartridge stylus travels
along a record radius, and the mechan-
ical stop and detent ave correctly posi-
tioned. Once this position is determined
and the arm height is set for the turn-
table, the thumbscrew locks the assem-
bly. The arm must be leveled so it is
parallel to the turntable surface.

The lateral friction of the Orthe-
Sonic V/4 arm is about 1 gram. As
with the BJ arm, this does not offer
any tracking difficulty if a stylus force
of at least 4 grams is used. When
properly installed, the arm has zero
tracking error. Of equal interest to the
user is its universal solderless car-
tridge mounting system, its simple and
foolproof operation and the ability to
pause during the playing of a record
and return to the same place without
a trial-and-error process. This arm is
also virtually immune to jarring and
vibration.

Audio Specialties AS-30

The photos show the Audio Spe-
cialties AS-30 radial arm. In this design,
a steel rod is ftastened rigidly to the
cartridge holder. The rod rides on two
grooved wheels, similar in appearance
to small pulleys. These turn on jewel
bearings having very low friction. The
entire rod moves with the cartridge as
it travels across the record. Fig. 4 is

Fig. 5—Audio Specialties AS-30 in its
off the record position.
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a sketch showing the internal construec-
tion of the Audio Specialties AS-30
arm.

Fig. 5 shows the arm in its off-
record position. The mounting pedestal
is designed to hold the arm structure
up at approximately a 30° angle except
when in playing position. The arm
contains built-in stops which locate
the cartridge properly for entering
the lead-in groove of a 12-inch record.

In use, the arm is rotated until it is
along a record radius. Then it is pressed
down into a position parallel to the
record surface. The pedestal is designed
so the arm cannot be lowered until it
is in the correet position and, when
down, cannot be moved. The cartridge
stylus automatically and gently enters
the lead-in groove as the arm is lowered.
At the end of the record, the arm is
lifted and swung aside. The cartridge
slides down to its starting position
when this is done.

Like the Ortho-Sonic, the Audio
Specialties arm, when properly in-
stalled, has zero tracking error. Instal-
lation is simple, though its location
relative to the turntable is fixed by
the requirements of the built-in car-
tridge positioning stop. A mounting
template is provided. The arm’s height
is adjustable to accommodate various
turntables. Stylus force is varied by
two knurled counterweights, which can
be seen protruding from the rear of
the cartridge carriage. This arm will
accept almost any type of cartridge,
but it must be screwed in place and
soldered to the cartridge connection
clips.

The manufacturer states that a
vertical tracking force of 2.5-3.5 grams
should be satisfactory with most car-
tridges. It is also relatively insensitive
to the effects of shock and jarring. END

Hi-Fi Rules

Charles Nichols, director of engineer-
ing of Hoffman Electronics Corp., at
the recent Hoffman dealer—distributor
convention at Las Vegas, listed the
following minimum requirements for
high-fidelity equipment:

L. Sufficient power output—15 watts
or more.

2. Low distortion. Less than 2% at
10 watts.

3. Wide frequency response. At least
40-15,000 cycles, +2 db.

4. Bass and treble controls. Minimum
of 15-db boost and rolloff.

5. True contour loudness control.

6. At least two speakers or one co-
axial speaker,

7. No discernible hum at low volume.

8. Presence.

9. Ceramic or reluctance cartridge.

10. Turntable or record changer with
four speeds, intermix automatic turnoff
and no rumble.

11. Tuner input jack or tuner itself if
it is a combination.

12, No interaction between the
changer and tone chamber.
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TONE CONTROL through

positive and negative feedback

By A. V. J. MARTIN

A COMPLEX tone-control cireuit

combined with positive and nega-
tive feedback is found in some deluxe
French Sonneclair receivers and is
shown in Fig. 1.

The feedback voltage is taken from
the output transformer’s secondary and
is applied to the grid of the audio pre-
amp (V1). Two bridged-T eircuits are

dependent of the potentiometer’s set-
tings.

Another similar feedback circuit that
provides tone control is shown in Fig.
2. This circuit is also found in some
Sonneclair receivers.

The push-pull output tubes are driven
by a self-balancing phase inverter. Re-
sistor R1, common to the two grid re-
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inserted in the feedback loop. The first
has a maximum attenuation around
3,700 cycles, so that feedback is reduced
at this frequency. This provides treble
boost.

The second has its maximum atten-
uation at about 100 cycles and insures
bass boost.

The total effect of the two bridged-T
networks is then a bass and treble boost.
The amount of boost is adjusted by
potentiometer R1, which feeds a vari-
able amount of feedback voltage to the
first grid. R1 is then justly called
MIDDLE CUT.

At the input, high frequencies can
be more or less short-circuited to ground

"o T

1
22K A :
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T 1
1

' =
] ] %
(BASS FILTER LTREBLE FILTER 4

turns of the output pair, does the trick.
The feedback loop runs from the voice
coil of the speaker to the preamplifier’s
grid. It includes two bridged-T filters.
One has a fixed point of maximum
attenuation in the vicinity of 100 cycles.
It reduces the feedback ratio for low
frequencies, thus providing bass boost.

The other can be adjusted by a three-
position switch to have a maximum
attenuation of 5,200, 3,700 or 1,600
cycles. It decreases the amount of feed-
back for high frequencies and provides
treble boost. The switch position deter-
mines the shape of the response curve
at the upper end of the audio spectrum.

Potentiometer R3 applies part of the
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INPUT MIDDLE ‘c/u'r LFEEE .55
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8+ S
L -
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C
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Fig. 2

through a .005-uf capacitor and poten-
tiometer R2, accordingly labeled TREBLE
CUT.

Finally, the voltage appearing across
resistor R3 in the low-frequency
bridged-T circuit is maximum at low
frequencies. As it is applied to the
preamp’s screen grid, it provides posi-
tive feedback at low frequencies, and
hence some additional bass boost, in-

WWW.americanradiohistorv.com

TREBLE BOOST

I g L, 1,

feedback voltage to the input grid and
fixes the amount of bass and treble
boost. Potentiometer R4 is the conven-
tional TREBLE-CUT control.

The voltage appearing across resistor
R2 in the low-frequency T filter is max-
imum at low frequencies. It is applied
to the screen grid of the preamp, pro-
viding bass boost by positive feedback.
Amount of feedback is constant. END

RADIO-ELECTRONICS
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COVER FEATURE

Printed-Circuit
Switches

Simplify Kit
Construction

HE front cover of this issue shows

a conventional printed-circuit

board. Mounted on the board is

a new development in rotary
switches—a printed-circuit switch. The
switch blades and rotor are standard
but, instead of lugs for soldering con-
necting wires, each switch wafer is
riveted to a phenolic sheet. Printed
connections run from the rivets to a
row of pins protruding from the bottom
of the sheet. The pins are inserted into
matching holes in the printed-circuit
board (see front cover). The board is
turned over and the pins soldered into
the printed wiring pattern. That’s all!
This type of switch cuts assembly time
drastically and eliminates the chance
for errors in wiring the switch.

The switch and board are part of the
preamplifier section of Allied Radio’s
new 30-watt high-fidelity amplifier—pre-
amplifier Knight-Kit, which has several
novel design features. Two of the
switches are used in this kit although
only one is shown—half-inserted in the
printed-circuit board. One functions as
the input selector—equalizer. The other
is the high-frequency rolloff selector for
the phono preamp.

The amplifier has three printed-cir-
cuit boards in addition to the printed
switches. All tubes except the 5881
push-pull outputs and the GZ34 rectifier
are mounted on these boards. Their use
greatly simplifies assembly and insures
that the finished job will perform with
minimum deviation from design speci-
fications.

Circuitry

The power amplifier is a standard
Ultra-Linear Williamson. The output
stage uses a pair of 5881’s which are
similar (except for maximum ratings)
to 6L6-GB’s. They are driven by an
ECC82/12AU7 in push-pull. The input-
phase-splitter stage uses another
ECC82/12AU7T.

The power amplifier is preceded by
a four-stage (two ECC82/12AU7T’s)
preamplifier of fairly standard design,
incorporating bass, treble, loudness, and

FEBRUARY, 1958
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30-watt hi-fi
preamplifier—

amplifier incor-

porates a num-

ber of other
interesting
features

level controls. Its input selector can
switch in five input sourees: tape,
tuner, microphone, phono and auxiliary.
In the phono position, an additional
two-stage low-level equalizing preamp
(a2 low-noise 12AY7) is switched in,
for use with low-level magnetic car-
tridges or tape heads. The phono posi-
tion of the input selector is actually
five positions, each one providing a
different low-frequency crossaver equal-
ization setting. A separate control
switch gives four high-frequency roll-
offs for the phono preamp. There are

g 7
'ff

four low-level phono-input jacks GEN-
ERAL ELECTRIC, PICKERING, CERAMIC (for
phono cartridges) and TAPE HEAD (for
tape players having no preamp).

Design Features

A number of interesting circuit re-
finements are included in this amplifier:

The preamp’s tube heaters (V1, V2
and V3) are supplied with filtered dec
taken from the cathodes of the 5881
output tubes (V6 and V7). Additional
filtering is furnished by an R-C net-
work R1-Cl. A 30,000-ohm resistor R2

i L

Unusual construction reveals wiring in top view. Note the three printed-
circuit boards.

www.americanradiohistorv.com
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Front panel of the 30-watt unit has an array of 9 controls.

connected from one end of the dc
heater supply to 500 volts de stabilizes
the heater voltages against changes in
cathode voltage on V6 and V7.

A metering jack is wired in the cath-
ode circuits of the 5881’s along with a
dpdt switch which connects the meter-
ing jack in series with one 5881 cathode
at a time. A bias-balance control per-
mits quick adjustment of cathode cur-
rents for perfect de balance.

Positive and negative variable damp-
ing is provided by R3, R4 and R5. Ré
and C2 restrict its effects to low fre-
quencies where variable damping is
most desirable. At one end of the rota-

CERAMIC 82 pyf

TAPE HEAD

tion of potentiometer R3 (the damping
control), S1 closes, cutting off the vari-
able-damping circuit.

Dual speaker output terminals and
a three-position speaker selector switch
permit the user to connect two speakers
or speaker systems (8 or 16 ohms each)
at the same time for instantaneous A-B
comparisons. The third position of the
switch parallels the speakers for simul-
taneous operation. In this position the
amplifier’s output impedance is auto-
matically cut in half for proper match-
ing to the parallel speakers.

A rumble filter is inserted at the
phono preamp’s output. It is a simple

12AY7

RUMBLE mLTER

two-step R-C type filter which can be
switched in or out.

The high-voltage rectifier is an Eng-
lish type GZ34, similar in some respects
to our 5V4, but with greater current-
handling capacity and lower internal
voltage drop. Being a heater type tube,
its slow warmup prevents high-voltage
surges when the amplifier is turned on.

One of your editors constructed the
kit with no difficulty. The printed
boards speeded assembly. Values of
each part are printed on the boards at
the point where they are to be installed,
reducing chances of mistakes. Instruc-
tions are complete and accurate. END
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Complete circuit of the Knight-Kit model Y-762 30-watt preamplifier-
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Underchassis view shows upside-down construction. Input jacks
and output terminals are reached through a slot in the bottom of
the unit’s case.
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amplifier. Areas of special interest have been printed in reverse.
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3-CHANNEL EFFECT
WITH 2 STEREO
CHANNELS

ISTENING to twe-channel stereo re-

production, we may notice an appar-
ent gap in the space between the two
speakers. This is particularly true
when the speakers are an appreciable
distance apart and we sense that a
soloist or vocalist is at center stage.
In a paper delivered before the Audio
Engineering Society (Oct. 8-12, 1957),
Paul W. Klipsch discussed a method
of achieving apparent three-channel
stereo with conventional twin-track

OUTPUT TRANS
RIGHT CHAMWNEL
16,

OUTPUT TRANS
LEFT CHAMNEL

equipment. An amplifier and speaker
system is provided for a third (center)
channel. This center channel is fed a
half-and-half mixture of the signals
fed to the amplifiers for the right- and
left-hand channels.

An appendix to the paper, just re-
ceived, describes ‘a simplified twin-
track three-channel stereo system that
eliminates the amplifier for the center
channel. Mixing is provided by tapped
output transformers on the amplifiers
for the outside channels and connecting
the center speaker as shown in the
diagram.

The 16-ohm speakers for the outside
channels are matched to taps on their
respective amplifiers. The center speak-
er is connected between the 4-ohm
transformer taps to receive half the
voltage applied to the outside speakers.
With this connection, the level of the
center speaker is 6 db down with
respect to the outside channels. For
more dramatic effects, as for demon-
strations and at audio shows, the center
speaker can be connected across the
8-ohm taps so its output is only 3 db
down with respect to the others.

An experiment was tried with four
speakers, the second one tapped to 8
and 4 ohms, and the third tapped to
4 and 8. With the spacing involved
there was no discernable improvement
over the three-channel setup, but this
could be advantageous where the speak-
er array exceeds 30 or 40 feet.
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TELEVISION

Automatic

Fine Tuning

is
Here

Just turn to the channel you want and
the fine tuning takes care of itself

UTOMATIC fine tuning is fea-
tured in Westinghouse’s Cus-
tom line of TV receivers for
1958. Automatic fine tuning

(let’s call it aft for short) means that
fine tuning is entirely automatic and
electronically performed. The receiver
is always tuned to receive the best
picture and sound.

Aft is accomplished by the closed-
loop system shown in Fig. 1. A few
new circuits have been added to the
receiver to provide aft action. A react-
ance circuit has been placed across the
tuner oscillator and acts as a variable
capacitive reactance to control oscil-
lator frequency. The amount of capac-
itive reactance is determined by the
developed correction current of the
aft control circuit, loading the react-
ance circuit. This current is propor-
tional to the amplitude of the 4.5-me
sound carrier and the average de volt-
age at the video detector.

If we draw a curve of oscillator
frequency with respect to aft correc-
tion current, it appears as the solid
curve in Fig. 2. At the largest correc-
tion current, the oscillator frequency
is lowest, and, as the correction current
is decreased, the oscillator frequency
increases. The current I, is required
to keep the oscillutor on its correct
frequency (F.). This current is meas-
ured with the oscillator on its correct
frequency (whether in manual or aft
operation).

If the oscillator frequency goes up
(eurve shown in dashed lines), a larger
correction current is required to bring
it to its correct frequency (F,). The
opposite is true if the oscillator fre-
quency drops (shown in dotted lines).

Fig. 3-a is the receiver’s overall if
response curve. To meet the require-
ments of the aft system, it differs
slightly from the standard television
receiver’s if response curve. The sound
carrier is not down in the notch, but
rather riding up the curve. However,
it is far enough down on the curve (37
db) so that no visible or audible beats
are created. The notch in the response
curve is now at 40.8 me and greatly
attenuated (60 db).

*Technical Editor, Service Dept., Television—
Radio Div., Westinghouse Electric Corp,
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TFig. 1—Block diagram of the closed loop aft system.
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Fig. 2—Oscillator frequency curve with
respect to aft correction current.

Creating a notch in the if passband
at 40.8 mc has a twofold purpose:
First, it keeps the sound out of the
notch so that it rides up and down the
slope of the curve only. If it were to
ride in and out of the notch, erroneous
aft voltage would be developed. The
second purpose is to make the slope of
the curve stecper so a greater voltage
is created as the sound carrier fre-
quency changes.

As oscillator frequency varies, the
sound carrier rides up and down the
curve with a resultant increase and
decrease in the amplitude of the 4.5-me
beat at the video detector. A curve of
the amplitude of the 4.5-mec signal
developed is shown in Fig. 3-b.

The 4.5-me signal is the result of the

beat between the sound and picture
carriers. Thus as the oscillator fre-
quency increases, the sound carrier

moves up the curve and the 4.5-mc
signal’s amplitude increases. However,
when the sound carrier reaches the top
of the response curve (42.75 me), the
picture carrier is down in the notch

www.americanradiohistorv.com
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INCREASING FREQUENCY

Fig. 3-a—Overall if response curve;

b—4.5-mc response; c—average dc de-

veloped at video detector; d—response

of aft system with aft correction cur-
rent curve intersecting it.

on the high end of the curve (47.25-
me trap). Now, two things happen:
First, the picture carrier is so greatly
attenuated that no beat occurs at the
video detector and the 4.5-mc signal
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drops to zero. Second, the average de
voltuge dcveloped at the video detector
increases sharply (shown in Fig. 3-¢),
due to the large amplitude of CW sound
carrier signal now present.

A change in oscillator frequency
(fine tuning) can now be represented
in terms of the 4.5-mec signal’s ampli-
tude and average de voltage developed
at the video detector. These two signals
are added and coupled to the aft ampli-
fier (this signal can be represented by
curve 3-d). The signal is then rectified
by the aft diode and a correction cur-
rent developed, which controls the
capacitive reactance across the oscil-

lator tank circuit and the oscillator
frequency.
The aft correction-current curve is

superimposed on the aft system’s re-
sponse curve (Fig. 3-d). The curves
intersect at only one point. This is the
equilibrium point—where the current
required and that supplied are equal—
that the aft system searches for as it
drifts between the limits of Fuia and
Fi.« on the response curve. At this
point all conditions are met and the
circuit locks in. This represents the
corvect oscillator frequency. This is true
because, if the oscillator should drift,
the 4.5-mec signal changes in amplitude
with a resultant change in correction
current and capacitive reactance across
the oscillator, returning the oscillator
to its correct frequency.

DIODE .
o REC _ acm Fig. 4—The
ih v T + basic reactance
: ’ H CMANUAL FINE TUNING CONTROL circuit,

1 ANUAL .

’_C520 VHF 05C :
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The reactance circuit

The reactance circuit is shown in
Fig. 4. Capacitors C117 and C115 and
a germanium diode are connected across
the tuner oscillator’s tank circuit. On
positive half-cycles of the oscillator
signal (positive at C115 with respect
to C117) the diode conducts and capac-
itors C117 and C115 are charged. On
the negative half-cycles the diode does
not conduct and the capacitors dis-
charge through resistor R201 and con-
trol R202. If the resistance is high, the
network’s time constant is long and
the capacitors cannot discharge. On the
other hand, if the resistance is low,
the capacitors will discharge.

When these capacitors charge and
discharge, they are effectively a capaci-
tance across the oscillator tank, thereby
lowering the oscillator’s frequency.
When they are not permitted to dis-
charge, they are an open circuit with
no capacitance effect on the oscillator.
The oscillator then remains at its high
tuned frequency. As the setting of R202
is varied, the amount of charge and
discharge of capacitors C117 and C115
is controlled and the oscillator fre-
quency shifts 1-3 me.

The reactance circuit is connected
across the oscillator tank to increase
the aft range. The cathode of the
crystal is isolated from B-plus by
capacitor C115, with C116 acting to

TO 3BN6 GRID

TELEVISION

limit the shift of the oscillator fre-
quency. Since the circuitry external
to the tuner has only direct cnrrent
flowing through it and any rf current
in it would only load down (detune)
the oscillator further, the networks
composed of L105-C119 and L104-C118
block the flow of rf currents. The anode
of the diode is also rf hot and there-
fore also requires this network. Capac-
itor C200 slows down the rate of change
of the aft correction voltage for better
control action.

When R202 is at maximum resistance
(aft position), in the absence of the
aft correction current, as measured at
1, very little current flows in the react-
ance circuit. When aft correction cur-
rent flows, the reactance circuit is
loaded, lowering the effective resistance
across the reactance circuit and decreas-
ing the oscillator frequency (see Fig.
2).

Aft amplifier and diode

The aft circuitry is shown in Fig. 5.
The circuit contains four switches and
one control. Switeches S201-a and
S201-b are ganged with R202. When
R202 is in its maximum counterclock-
wise position, the control will be at
maximum resistance (causing highest
oscillator frequency), S201-b is closed
and S201-a open, putting the aft sys-
tem into operation.

When R202 is rotated away from its
maximum counterclockwise position,
8201-b is opened and S201-a closed.
Under these conditions the aft system
does not function and the oscillator
frequency is manually controlled by
R202.

Let us first examine the operation of
the circuits in the .aft position. With
no signal received (tuner completely
off channel), a positive bias (approxi-
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Fig. 6—Simplified aft circuit

mately 1.5 volts) exists on the grid of
the aft amplifier, causing it to conduct
heavily with a large voltage drop (about
10 volts) across resistor R211. This is
better shown in the simplified drawing
in Fig. 6. A small voltage drop (2 volts
of opposite polarity) exists across
resistor R204. The voltages across R212
and R204 are bucking and producing
a net voltage of 8 (between the plate
of the aft diode and the arm of R202)
and the reactance circuit produces 8
volts across its terminals due to the
rectification of the oscillator voltage.
Therefore, the aft diode has zero poten-
tial across it. The diode does not con-
duct and is effectively an open circuit
across the reactance circuit. (These
voltages are approximate and are used
for purposes of illustration.)

Now let’s select a station and observe
the circuit’s action. The tuner oscillator
is normally tuned high in frequency,
thus the if sound carrier rides high on
the if response curve (at approximately
42.75 mc) and the picture carrier is
all the way down in the notch and
greatly attenuated. No 4.5-me¢ beat
occurs at the output of the video detec-
tor and no 4.5-mec signal is coupled to
the aft amplifier.

However, when the sound carrier is
high up on the if response curve, the
CW signal at the video detector causes
a marked increase in the developed
average dc. The dc voltage at the detec-
tor (negative) rises to approximately
6—8 volts. This negative potential causes
the grid voltage on the aft amplifier
to go negative, effectively cutting it off.
With the aft amplifier cut off, only a
very small voltage drop—approximately
2 volts—occurs across plate load resis-
tor R211.

The aft diode now has an 8-volt
potential appearing across it, with the
positive potential on its plate. The
diode is now biased in a forward direc-
tion and conduets. The path of current
flow is from the negative terminal of
the reactance circuit of the tuner,
through the aft diode, L203, R211, R204
and back to the positive terminal of the
reactance circuit. The current lowers
the effective resistance across the
reactance circuit, lowering the oscillator
frequency.

The lower oscillator frequency causes
the sound carrier to move down the
curve and the picture carrier to move
up the curve. A 4.5-mc beat is developed
at the video carrier and the developed
average dc decreases beccause of the
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decrease in the sound carrier’s ampli-
tude. The aft amplifier now comes out
of cutoff.

The 4.5-mc signal is amplified by the
video amplifier (10 db of gain), ampli-
fied by the aft amplifier (40 db of gain)
and then rectified by the aft diode,
producing a de flow in the reactance
circuit and lowering the effective resist-
ance across the circuit and further
lowering the oscillator frequency.

The oscillator frequency continues to
be lowered, in this manner, until the
sound and picture carriers are at their
correct positions on the if response
curve. At this point the current in the
reactance circuit is at the value I, (as
shown in Fig. 3-d). This point is the
natural equilibrium point of the aft
system, being at the intersection of the
control-voltage and correction-current
curves.

If the oscillator should drift high in
frequency, the 4.5-me signal would
mcerease in amplitude, producing greater
current i the reactance circuit and
lowering the oscillator frequency. If
the oscillator should drift low in fre-
quency, the 4.5-me signal would de-
crease in amplitude and the current in
the reactance circuit wounld decrease,
inereasing the oscillator frequency.

Resistors R209 and R206 couple the
de component of the video detector to
the aft amplifier. Capacitor C208 filters
any variations in the signal.

The 4.5-mc signal to the 3BN6 audio
detector is obtained at the junection of
capacitors C212 and C213. These capac-
itors serve as a capacitance voltage
divider to divide the 4.5-mc signal to
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a suitable level for the 3BN6.

The aft diode is formed by connect-
ing the grid and plate of the triode
section of a 6AU8B together. Compo-
nents C204, C203 and L201 in the
cathode circuit of the aft diode filter
out any 4.5-mc and harmonic signals
present in the output of the aft diode.

When a channel is selected and the
aft circuit first goes into operation, the
keyed age circuit develops little nega-
tive age voltage due to its relatively
long time constant, allowing the if
and rf amplifiers to operate at max-
imum gain momentarily. This effect
produces an erroneous sound carrier
amplitude and excessive 4.5-mec signal
as far as the aft system is concerned.
To prevent this from happening, the
third if cathode and the ground side
of capacitor C430 are opened by S300-c.
This capacitor assumes a negative
charge during the time when S300-¢
is open. When 8300-c¢ is closed, this
charge is dumped into the age line and
momentarily lowers the gain of the if
and rf amplifiers at the time the
channel is being switched in. In addi-
tion, the last if amplifier’s cathode
circuit to ground is opened by S300-c,
stopping the operation of the tube.
S300-c is opened when the programming
is rotated from channel to channel.
Although not shown in Fig. 6, the
brightness control is opened by S300-c,
blanking the C-R tube screen.

Fringe operation

Aft operation on fringe signals is
improved by moving S503 to FRINGE.
This switch is activated by a small
plastic slide on the programming wheel
and is individually set for each channel.
Thus the aft system can be set for
fringe operation on selected channels
and for normal operation of others.

Fringe signal can be defined as a
very weak signal. The age has boosted
the receiver’s gain to its maximum,
but the signal is so weak that noise
appears in the picture. The practice in
fringe areas is to adjust the fine tuning
so the picture carrier is moved up on
top of the curve with sound moved
further down into the notch. The fine
picture detail is cut down, but the

AFT & SOUND IF AMPL

FRINGE POSITION
LOCAL POSITION

j’.}sounn CARRIER

IF RESPONSE |
I

LAFRINGE POSITION
%-LOCAL POSITION

:?F.o

E

AFT RESPONSE

Fig. 7—How the FRINGE-LOCAL switch affects

if response.
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amount of snow in the picture is con-
siderably lessened and a considerably
better overall picture results.

This effect—namely moving the pic-
ture up the curve a little—is accom-
plished automatically in the aft sys-
tem by changing the shape of the if
response curve and the resulting 4.5-
mc curve. When S503 is in the FRINGE
position, the trap at 40.8 me is taken
out and the slope of the curve is more
gradual, with the sound carrier moving
higher up on the curve. The shape of
the aft response curve changes with
the result that the aft equilibrium point
is now at a higher frequency, causing
the picture carrier to move up the
curve (which is what we want in fringe
areas to overcome noise in the picture).

The trap at 40.8 me is a bifilar T
trap which attenuates the signal 60 db.
This trap is part of T300 (see Fig. 7).
One side of this trap is connected to
S503. In the LOCAL position, the trap is
connected to ground through capacitor
C201. In the FRINGE position, the trap
is connected to ground through a 10-
ohm resistor, R203, and capacitor C202.
The insertion of the 10-ohm resistor
disables the trap, raising the if re-
sponse curve.

In the FRINGE position resistors R204
and R211 are no longer in the aft
diode circuit. The bucking voltage is
removed from the aft circuit, moving
the locked-in correction current (L)
to a lower frequency. Resistor R210
(1,800 ohms) limits the amount of
correction current applied to the react-
ance circuit, raising the amplitude of
the curve and preventing the oscillator
from locking in too low in frequency.

Manual operation

In an ultra-fringe signal area it
may be found advantageous to tune the
receiver manually. Likewise, in the
case of high interference, where it may
be possible to detune the picture and
eliminate a beat in the picture (with
some deterioration in the picture of
course), manual fine tuning is an asset.
Therefore a fine-tuning switch—fine-
tuning control is placed on the front
control panel of the receiver. R202 is
the manual fine tuning control. When
it is in its maximum counterclockwise
position, it is at maximum resistance
(oscillator high in frequency). When
the control is rotated away from its
maximum counterclockwise position, the
aft system is disabled by S20l-a and
S201b (ganged to control R202) and
the resistance of control R202 controls
the oscillator frequency.

In MANUAL operation switch S201-a
is closed and the aft amplifier grid
resistor R206 is returned to ground,
causing grid leak action and making the
pentode operate as a limiter. S201-b is ‘
opened so plate voltage is now dropped
through resistor R212 only (higher |
resistance), dropping the plate action. |
The tube now is functioning as a 4.5-me¢
sound limiter and the aft diode is cut
off because of a large voltage drop
across R212. END
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NEXT MONTH

Improved Transistorized Metal Locator

Edwin Bohr describes a unit that has several advantages over
his very popular metal finder of the March, 1955, issue.

TELEVISION

Radio Paging System Causes TVI

By JOSEPH A. LENTON

HE television technician now has

a relatively new source of TVI to

contend with—the shortwave radio

paging systems now used in several
large cities. This system operates for
professional people and others who
desire to maintain contact with their
offices at all times. See “V.H.F. Paging
Calls Subscriber to Phone” on page 74
of the October 1951 issue. Each sub-
seriber carries a small portable re-
ceiver. A central transmitter broad-
casts his code number whenever his
office wishes to contact him. If, for
instance, a doctor is on the golf course
and an emergency arises, his office con-
tacts the transmitter and his code
number is broadcast repeatedly. He
listens to his pocket receiver from time
to time and, when he hears his code
nuniber, calls his office by ordinary
telephone. The call is then cancelled
by his office.

One frequency allocated for these
systems is 43.58 mec. Since most TV
receiver manufacturers now use an if
centering approximately on 44 mec it
is easy to see that interference prob-
lems may arise in an area near such a
transmitter. This interference makes
itself evident. by a varying herringbone
pattern superimposed on the TV piec-
ture, in severe cases tending to give
what can be seen of the picture a nega-
tive appearance. Often the code num-
bers can also be heard in the back-
ground of the audio.

If radiation from the paging sys-
tems enters a TV receiver only through
the antenna, it can usually be trapped
out to a certain degrec before it
reaches the tuner or if system. A high-
pass filter designed to bypass to ground
the frequencies from 40 to 45 mec is
required. Drake and several other
manufacturers make a filter that will

serve the purpose. When installing such
a trap it should be well grounded to
the chassis as close to the tuner as
possible so that the lead between trap
and tuner may be kept very short.
The lead from the outside antenna
connects to the trap’s other set of
terminals.

Trapping by itself is successful only
where the bulk of the interference
enters the receiver via the antenna
system. Where the interfering signal
is strong enough to radiate directly
into the chassis itself more drastic
measures must also be taken. Screen-
ing the entire 1f, if and video sections
of the chassis with fine mesh screen
such as copper ¢r aluminum window
screen grounded every inch or so to
chassis will help. Careful alignment of
tuner and if stages, with a little steepen-
ing of the low-frequency side of the
response curve also helps. This is
usually not noticable and is less objec-
tionable than the interference would be.

This interference is usually more
detrimental in =z uhf area as the
construction of many uhf single-
conversion tuners allows the interfer-
ence to pass into the if strip more
readily than will vhf units. Receivers
with overcoupled if stages are affected
worse than stagger-tuned systems.
Double-conversion uhf systems, in
which the uhf tuner reduces the TV
signal to low-channel vhf which is
again reduced by the vhf tuner to the
intermediate frequency, tend to atten-
uate the interference more than the
single-conversion systems.

In a very strong interference area it
is sometimes impossible to eliminate
all of the interference. However, by
carefully applying the aforementioned
methods, a usable picture can be
obtained in practically all cases. END

Transistor Receivers

Regeneration and Oscillation in

Servicing transistor radios is not hard, but the troubles show up
in a little different form and call for cures that vary somewhat
from those in sets that use vacuum tubes.

Stacked B-Supply Systems

These can present some queer problems to the service technician
till he learns to recognize them.
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ROBERT G. MIDDLETON

TELEVISION CONSULTANT

HE rustler who was to be hanged
was asked if he had any last
words. “Yes,” he replied, “I
would just like to say a few
words on behalf of the great State of
Texas.” And thereby hangs a tale
which shall not be repeated here.

Instead, we shall make with a few
words on the subject of syne buzz, after
which we fondly trust the subject ean
be decently buried.

Because sync buzz is a repeater—a
habitual criminal, more dastardly than
a rustler—it keeps turning up like a
bad penny.

Actually, there are two basic types
of buzz:

1. True sync buzz, caused by modu-
lation of the 4.5-me intercarrier sound
signal by the vertical sync pulse.

2. Sweep buzz, caused by coupling of
the vertical sweep voltage into the re-
ceiver’s sound circuits.

Sweep buzz can be checked by pulling
the vertical output (and sometimes the
vertical oscillator) tube. If the buzz
stops, it is being caused by cross-
coupling of the vertical circuits with
the sound circuits. This is usually due
to bad electrolyties.

However, the most usual cause of
buzz is modulation of the intercarrier
sound signal by the vertical syne pulse.
This can be caused by a number of
operating faults.

Sync-buzz causes

When the 4.5-mc¢ sound signal is
passed through the video amplifier,
overload of the video tube causes the
undesired modulation. Grid bias must
be correct, and the plate voltage must
be high enough to avoid overload.

Agce trouble which causes overload
in the if amplifier often results in synec
buzz. Find the age fault and cure the
buzz.

Misalignment (of if or rf circuits)
will cause sync buzz, when the sound
carrier appears higher than 10¢ on
the overall response curve.

Bad impedance mismatches of lead-in
to rf tuner may cause sync buzz—the
overall response curve is affected by
impedance mismatches.

Some other common situations may
cause sync buzz. For example, mis-
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adjustment of the local-oscillator slug
can sometimes cause buzz, even when
alignment is OK.

Similarly, misalignment of the ratio-
detector transformer can cause buzz.
If the charging capacitor (usually an
electrolytic) at the output of the ratio
detector becomes defective, sync buzz
is a certainty.

Sync buzz ean be caused by regen-
eration, too. This is another angle
on misalignment, because regeneration
makes the response curve go to pieces.

You can see sync buzz on a scope.
Use a detector probe and check the
intercarrier sound signal at the 4.5-me
driver or at the input to the ratio de-
tector. If you use a dc scope, you ean
check the percentage modulation of the
4.5-me sound signal by the wvertical
sync pulse.

The buzz pulse looks something like
a horizontal syne pulse. This is because
the probe strips off the equalizing
pulses and fills in the serrations on
the vertical sync pulse.

Snow and fUZZ

An Admiral 20Y4LS chassis has a
picture which becomes snowy and fuzzy
after running @ while. Line woltage
runs between 130 and 135 here. Could
this be causing the trouble?—I1. O. F.,
Bussey, Towa

Your line voltage is above usual
tolerance. The chances are very great
that this is the basic trouble. The
symptoms you note are doubtless due
to overheating and breakdown in one
or more electrolytic capacitors. Local-
ize the capacitor (s) causing the trouble
by touching their cases after the set
has been operating a while. The hot
ones are breaking down. The best
practice is to install an automatic line-
voltage regulating transformer. To
obtain best regulating action, the trans-
former must be properly rated for the
receiver.

Curved raster lines

A Packard Bell 2,S8T2 came wnto the
shop with raster lines straight in the
center of the screen, but curved at the
top and bottom. I replaced the deflection
yoke, but this had no effect on the
cuwrvature. I will appreciate any infor-
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mation on this problem.~—H. D., River-
side, Calif.

Many yoke and picture-tube com-
binations show more or less bending of
the raster lines. This is better known
as pincushion effect. It is corrected
quite easily with the use of anti-pin-
cushion magnets. Mount the brackets
for the magnets with the poles 3 or 4
inches forward of the yoke. Carefully
adjust the spacing between the mag-
nets and the picture tube to obtain
straight raster lines.

Metal to glass

What electrical changes should be
made when replacing a 16GP,L metal
picture tube with a glass 16RP4 in an
Emerson 674, series B?—J. A. S. Los
Angeles, Calif.

Both are 70° tubes with electrical
characteristics close enough that no
circuit changes are required. The prob-
lem is a mechanical one. This conver-
sion has been made satisfactorily by
numerous shops.

Video bend

The set is a Philco 52-T1804. It runs
OK for about an hour, and then the
picture starts to lean at the top. The
bending spreads from top to bottom
till straight lines look like S curves. I
have changed tubes, shunted filter
capacitors, ete. Any help will be appre-
ciated—F. E., Holly Pond, Ala.

There is not enough data to tie the
picture bending down to one receiver
section. However, this sounds suspi-
ciously like borderline age or syne-
separator trouble. It would be advis-
able to check the age action first. Put
a vtvm on the age line at pin 1 of the
first video if amplifier. Put another
vtvm on the tuner age line at the
junction of the .01-pf age filter capac-
itor and the 6,800- (or 4,700-) ohm
grid resistor for the 6CB6 rf amplifier.
Watch the indications as the trouble
develops. If the reading on one or both
of the vtvm’s falls, look for leaky delay
capacitors or grid emission in con-
trolled tubes, plus the usual resistance
checks. However, if age circuits are not
causing the trouble, voltage and wave-
form checks should be made in the first
and second sync separators and the
horizontal afe circuit. Leaky coupling
capacitors are ready suspects here.

Yoke breakdown

An RCA KCS4i7A has come in with
shorting in the horizontal yoke winding.
I have replaced the yoke twice. Using
a variable isolation transformer, set
for 95 wolts on the line, the plate of
the 6Wi4 is about 300 wolts, but the
cathode has risen past 500 wvolts. More
line woltage skyrockets the cathode
voltage past 700, but the plate never
exceeds 875. Can you throw some light
on this trouble?—R. W., Bethel Puark,
Pa.

The breakdown in the horizontal
yoke windings results from abnormally
high peak voltages in the horizontal
deflection system. These excessive peaks
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are probably caused by strong feedback
at ultrasonic frequency. This oscillation
can be checked by using a scope and
high-voltage capacitance-divider probe
from the high side of the yoke to
chassis. The usual cause of this trouble
is marginal decoupling ecapacitors in
the horizontal oscillator and sweep
section. Check these for capacitance
and power factor, and replace those
that are not up to par. This will most
likely clear up the difficulty.

Out-of-phase picture

An RCA KCS40A came into the shop
with a bad case of out-of-phase picture,
bent picture und cogwheel edges, and
now the vertical hold is becoming un-
stable. The only improvement obtained
was by shunting a .05-uf capacitor
from the cathode of the sync separator
to ground. However, this leaves phas-
ing ghosts and unstable operation.—
G. 0., Oakland, Calif.

Past experience with these symptoms
has indicated that a thorough check of
all electrolytic capacitors should be
made before going farther. This kind
of trouble is generally caused by
feedback among various receiver sec-
tions. This is partially confirmed by
the fact that you can improve the
situation by increasing the capacitance
from the cathode of the sync separator
to ground. In a case of this kind, it is
not advisable to merely shunt sus-
pected electrolytics with new capacitors,
but to measure capacitance and power
factor.

70° to 90°

What are the problems in replacing
a 24BPL picture tube with a 24DPLA
in @ Hoffman Mark IV. I have a Pack-
ard Bell kit No. 98465 flyback and No.
29590 yoke.—H. J. Tracy, Calif.

This is a conversion that is not con-
sidered practical. The 24BP4 is a 70°
round metal tube, while the 24DP4A
is a 90° glass rectangular. It is twice
as heavy, but this is only a minor point
compared with the required change of
yoke and flyback. Shops that have
attempted this conversion have found
that the extensive butchering, which
must be done to the cabinet is strietly
a losing proposition.

Excessive width

An Olympic DX-214 has excessive
horizontal width. The width control is
not open, but there is an overscan of
about 2 inches. The focus control seems
ineffective. Can the resistor in the
screen of the output tube be replaced
with a higher wvalue to reduce the
width?—J. R., St. Petersburg, Fla.

Excessive width probably results
from a fall in the value of high voltage.
A 21-inch tube should be operating at
about 15 kv. If you measure a lower
voltage, the high-voltage power supply
should be checked first. Sometimes the
1-megohm resistor in series with the
high-voltage lead increases in value.
Low accelerating voltage would be con-
firmed by the action of the focus con-
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trol. The screen resistor in the output
circuit can be increased in value, but

this would be a nonstandard repair
which does not correct the basic
trouble.

New yoke?

Can you suggest a replacement yoke
for « Freed Eisemann model 121 TV?
—J. C. R., Takoma Park, Md.

Reference to some older listings indi-
cates that the Merit MDF-70 yoke re-
places the Freed Eisemann 83-669, used
in the model 121.

Tuner change

How can a Standard Coil Neutrode
tuner be adapted to a Zenith model
20H20-—E. A. M., Plaza del Rey, Calif.

INEUTRODE TUNER

TELEVISION

the tube layout chart, is the keyer
tube. There is also a 4-uf 50-volt age
filter capacitor. Qur recommendation is
to check the tube first and then the age
filter capacitor. In fact, rather than
attempting to check the capacitor, it
should be replaced since some diffi-
culties which cceur, such as high inter-
nal resistance are difficult to detect.

If replacing the capacitor does not
solve the problem, you should check to
determiine whether the keyer tube is
receiving pulse voltage at its plate.
This is pin 5 and can be checked only
with a scope. At this point, you should
have 540 volts peak to peak with the
scope operating at a 7,875-cycle sweep
frequency.

There is one other possibility, and

6CB6
tsTviDED IF cor, |7 IF AWPL
'
68
he stie 5 0 AGC LINE

Coupling output from Neutrode tuner to first if stage of Zenith 20H20.

The problem is largely a mechanical
one. An improvised bracket arrange-
ment is needed to mount the Neutrode
tuner. The receiver has a 6.3-volt heater
supply, so vou will need the 6BN4 and
6CG8 tube lineup in the tuner. The
age line used in the receiver is suitable
for tuner bias. However, the B-supply
must be cut from 250 to 125 volts. A
series resistor should be inserted in the
B-plus line to the tuner—determine
the right value by experiment. The if
output from the Neutrode tuner re-
quires a little attention. As shown in
the diagram, a 47-ppf capacitor is
shunted from the if output lead to the
tuner chassis. A 75-ohm coax lead is
run from the 47-ppf capacitor to the
470-ppf capacitor in the first if stage.
Make your if connections as shown in
the illustration. After installing the
Neutrode tuner, use a good sweep and
marker generator to align the if sys-
tem properly, so you get full benefit of
the conversion.

Pix overload

A Silvertone chassis No. 528.263 has
symptoms of ayc trouble. However I
cannot find anything wrong with it.
What else could cause overload symp-
toms?—V. A. MacR., Franklin. N.Y.

This letter was turned over to the
Sears-Roebuck service department,
whose reply follows:

Dear Mr. MacR.:

Bob Middleton of RADIO-ELECTRONICS
Service Clinic has forwarded me your
letter. In spite of the statement that
you have checked the age circuit and
can find nothing wrong with it, it is
our feeling that the difficulty you are
having must originate in the agc cir-
cuit. This receiver uses a keyed agc
system in which a 6AU6 tube, V12 on
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that is the horizontal output trans-
former. It can cause the difficulty you
are having if the age keyer winding
has leakage to the primary. This is
checked by disconnecting terminals A
and G on the transformer and testing
with an ohmmeter between either of
the terminals and the transformer’s
primary winding. If the resistance
reading is not morz than 1 megohm,
the transformer should be replaced.
Yours very truly,

F. A. BEAVER
Service Engineer
Sears, Roebuck & Co.

Vertical bars

I have been working om a 16-inch
Emerson, model 677 series B. The set
has dark vertical bars at the left side
of the picture. I checked the anti-ring-
ing capacitors and found ome open.
However, I ain still having trouble.—
C. J. S., Fairborn, Ohio

It sounds as though you are on the
right track as far as you have gone. As
a further step, try a trimmer capacitor
of suitable range instead of a fixed
capacitor in each of the anti-ringing
circuits. Adjust the trimmers carefully
for minimum intensity of the bars. In
some cases, further improvement can
be made by connecting a resistor in
series with the trimmer. It should not
have a very high value, but the best
value can be found only by trial. Ring-
ing is sometimes picked up by the sig-
nal lead to the picture tube. To check
this possibility, connect a 0.1-p4f capaci-
tor from the signal lead terminal to
chassis. If the bars disappear, reroute
the lead out of the strong fields which
are causing the pickup. In particular,
keep the lead away from the high-volt-
age cage. END
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FRANK PERKINS

Composer and arranger Frank Perkins
listens attentively to his Decca hi-fi
album *“‘Music For My Lady” as its
beautiful sounds are recreated with
Heath high fidelity equipment. Music is

a very important part of Frank’s life,

since his background includes composing
and arranging musical scores for motion
pictures, and for music publishers.
Songs he has written include **Stars

Fell on Alabama”, “Emaline”, “The Scat
Song”, “The Way | Feel Tonight", *‘After
All These Years", and "Turn Back The
Clock™. Frank Perkins has discovered

the beauty of Heath Hi-Fi sound . . .

and the tun of “do-it-yourself" Heathkit
construction. So, why don't you!

Heathkits

Ey DAYSTROM
a1
...Tun to build
.
You’'ll get plenty of these detailed pictorial diagrams rl I Own '
in your Heathkit construction manual to shew where each s

and every wire and part is to be placed. Everything you

do is spelled out in pictures so you can't g» wrong.
That's what makes it such fun!

1!13{“_1‘! "

and here’s why...

/

1. You get higher quality at lower cost by (V) Cornect a 22 K reststor (red-red-orange)
dealing direct, and by doing your own from socket C1 {NS) to ground lug C9 (NS).
b‘ See Figure 8.
assembty. (V) Cornect a .005 ufd disc capacitor from
: : : e g 1 NS
2. You receive personal, friendly, service (be- e NIUREAS S o g )
fore and after sale) for complete satisfaction. { ) Bend socket lug C5 and IF transformer lug
Q3 toware each other until they make con-
3. You benefit from the latest in engineering tac: and everlap slightly. Solder the con-
8 . nection securely. (1).

designs because of our concentration on { ) Install a D05 ufd capacitor from socke?
kit-form equipment only. (NS) to ground 11§ C9 (Ns). Dress ug
DV - aci‘or clese to chassis, under
4. You may depend on performance as ad- Jpacitor previously instalg
vertised—backed by Heath's world-wide )
reputation for quam y Read the step . . . perform the operation . . . and

p y. check it off—it's jus® that simple. These plainly-
5. You can take a full year to pay with the worded, easy-to-follow, steps are combined with

HEATH EASY TIME PAYMENT PLAN. pictorial diacrams to tak2 you through every phase of

assembly. Let our ezperience be your teacher!
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»

TIME PAYMENTS . ..

The Heath Time Payment Plan was designed for
your convenience. Now, you can order the kits of
your choice, and pay for them in small monthly
installments. Write for full details.

HEATHKIT EXTRA PERFORMANCE
70-WATT AMPLIFIER KIT

For really high performance, with plenty of reserve power,
the W-8M is a natural. The full 70-watts output will seldom,
if ever, be required. However, this reserve insures dis-
tortion-less sound on power peaks. The W-6M will loaf along
at normal listening levels and yet is always ready to extend
itself when program material demands it, without the least
amount of strain. The output circuit employs 5550 tubes with
a special-design Peerless output transformer for maximum
stability at all power levels. A quick-change plug selects
4, 8 and 16 ohms or 70-volt output and the correct feedback
resistance. A variable damping control is also provided for
optimum péﬂ%(méngce with asy séféakejr system. Extremely
good power supply regulatibn is possible threugh the use of
a heavy-duty transformer along with silicon-diode rectifiers,
which are noted for their very long life,.and yet are smaller
than a house fuse. fFrequency respansé at 1 watt is =1 db
from 5 cps to 80 ke with contreied hf rolloff above 100 ke. At
70 watts output harmonic distortion is below 2%, 20 to 20,000
cps and IM distortion below 1%, 60 and 6,000 cps. Hum and
noise 88 db befow full output. In addition to high perform-
ance, its fine appearance makes it a pleasure to display in
your living room. Proper layout of chassis insures ease of
assembly by eliminating those cramped and difficult places
to get at. Clear instructions—and top-quality components.
Get started now and make this amplifier the heart of your
hi-fi system. Shipped express only. Shpg.

Wt. 50 Ibs. MODEL W-6M
MODEL W-6: Consists of W-6M kit, plus WA- $ 95
P2 preamplifier. Express only. Shpg. Wt. 59 ]09 A
Ibs. $129.70

HEATHKIT HIGH FIDELITY FM TUNER KIT

This tuner can bring you a rich store of FM programming,
your least expensive source of high fidelity material. It
covers the complete FM band from 88 to 108 mc. Stabilized,
temperature-compensated oscillator assures negligible
drift after initial warmup. Features broadbanded circuits for
full fidelity, and better than 10 uv sensitivity for 20 db of
quieting, to pull in stations with clarity and full volume.
Employs a high gain, cascode RF amplifier, and has AGC.
A ratio detector provides high-efficiency demodulation
without sacrificing hi-fi performance. IF and ratio trans-
formers are prealigned, as is the front end  yopet Fm-aa
tuning unit. Special alignment equipment is

not necessary. Edge-lighted glass dial for 52595
easy tuning. Here is FM for your home at a ®
price you can afford. Shpg. Wt, 8 Ibs.

{with cabinet)

HEATHKIT BROADBAND AM TUNER KIT

This AM tuner was designed especially for high fidelity
applications. ttincorporates a special detector using crystal
diodes, and the IF circuits feature broad band-width, to
insure fow signal distortion. Audio response is =1 db from
20 cps to 9 ke, with's db of preemphasis at 10 k¢ to com-
pensate for station rolloff. Sensitivity and selectivity are
excellent, and tuner covers complete broadcast band from

550 to 1600 kc. Quiet performance is assured by 6 db signal-
to-noise ratio at 2.5 UV. Prealigned RF and IF coils eliminatg
the need for special alignment equipment. Incorporates
AVC, two outputs, two antenna inputs, and  wopeL Bc.1A
built-in power supply. Edge-lighted glass

slide-rule dial for easy tuning. Your "best $2595
buy''inan AM tuner. Shpg. Wt. 8bs. £

{with cabinet)

HEATHKIT MASTER CONTROL
PREAMPLIFIER KIT

Designed for use with any of the Williamson-type amplifiers,
the WA-P2 has five switch-selected inputs, each having its
own level control to eliminate blasting or fading while
switching through the various inputs, plus a tape recorder
output. A hum control allows setting for minimum hum level.
Frequency response is within =14 db from 15 to 35,000 cps.
Equalization provided for LP, RIAA, AES, and early 78's.
Separate bass and treble controls. Low im-  wopeL wa-p2
pedance cathode follower output circuit. All

components were specially selected for their 5]975
high quality. Includes many features which °
will eventually be desired. Shpg. Wt. 7 Ibs.

{with cabinet)

An amplifier
you will be
proud to own

. T0-WATT
AMPLIFIER

Selects and
controls sound
to your taste

PREAMPLIFIER

HEATH COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.
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| ADVANCED-DESIGN
25-WATT AMPLIFIER

Top performance
in its
power class!

HEATHKIT ADVANCED-DESIGN 25-WATT HIGH
FIDELITY AMPLIFIER KIT

Designed especially to satisfy critical audio requirements,
the W-5M incorporates the extra features needed to com-
pliment the finest in program sources and speaker systems.
Faithful sound reproduction is assured with a frequency
response of =1 db from 5 to 160,000 cps at 1 watt, and
harmonic distortion is less than 1% at 25 watts, with IM
distortion.less than 1% at 20 watts. Hum and noise are a ful!
99 db below rated output, assuring quiet, hum-free opera-
tion. Output taps are 4, 8 and 16 ohms. Exclusive Heathkit
features include the “tweeter saver', and the '‘bas-bal"
balancing circuit, requiring only a voltmeter for indication.
Years of reliable service are guaranteed through the use of
conservatively rated, high quality components. K766 tubes
and Peerless output transformer are typical. Shipped ex-
press only. Shpg. Wt. 31 Ibs.

‘MODEL W-5: Consists of W-5M kit above
plus model WA-P2 preamplifier. Express only.
Shpg. Wt. 38 Ibs. $79.50

MODEL W-5M

)

HEATHKIT DUAL-CHASSIS 20-WATT
HIGH FIDELITY AMPLIFIER KIT

The model W3-AM is a Williamson-type amplifier built on
two separate chassis. The power supply is on one chassis,
and the amplifier stages are on the other chassis. Using
two separate chassis provides additional flexibility in instal-
lation. Features includethe famous acrosound model TO-300
“ultralinear’” output transformer and 5881 tubes for broad
frequency response, low distortion, and low hum level. The
result is exceptionally fine overall tone quality. Frequency
response is =1 db from 6 cps to 150 k¢ at 1 watt. Harmonic
distortion is less than 1% and IM distortion is less than 1.3%
at 20 watts. Hum and noise are 88 db below 20 watts. De-
signed to match the speaker system of your choice, with
taps for 4, 8 or 16 ohms impedance. A very popular high
fidelity unit employing top quality components throughout.
Shipped express only. Shpg. Wt. 29 Ibs.
MODEL W-3A: Consists of W-3AM kit above
plus model WA-P2 preamplifier. Express
only. Shpg. Wt. 37 Ibs. $69.50

MODEL W-3AM

49’

DUAL-CHASSIS
20-WATT AMPLIFIER

Hi-Fi equipment
for your listening
pleasure!

SINGLE-CHASSIS
20-WATT AMPLIFIER

GENERAL-PURPOSE

HEATHKIT SINGLE-CHASSIS 20-WATT
HIGH FIDELITY AMPLIFIER KIT

The model W4-AM Williamson-type amplifier will amaze
you with its outstanding performance. A true Williamson
circuit, featuring extended frequency response, low dis-
tortion, and low hum levels, this amplifier can provide you
with many hours of listening' enjoyment with only a mini-
mum investment compared to other units on the market.
5881 tubes and a special Chicago-standard output trans-
former are employed to give you full fidelity at minimum
cost. Frequency response extending from 10 cps to 100 ke
within =1 db at 1 watt assures you of full coverage of the
audio range, and clean clear sound amplification takes
place in circuits that hotld harmonic distortion at 1.5% and
IM distortion below 2.7% at full 20 watt output. Hum and
noise are 95 db below full output. Taps on the output trans-
former are at 4, 8 or 16 ohms. Shipped express only. Shpg.
Wit. 28 ibs.

MODEL W-4A: Consists of W-4AM kit above,

MODEL W4-AM
plus model WA-P2 preamplifier. Express only. 53975
Shpg. Wt. 35 Ibs. $59.50. -

Heathkits...

By DAYSTROM
bring you the lasting satisfaction
of personal accomplishment

HEATHKIT GENERAL-PURPOSE 20-WATT

HIGH FIDELITY AMPLIFIER KIT

The model A-9C will provide you with high quality sound

at low cost. Features a built-in preamplifier with four sepa-

rate inputs, and individual volume, bass and treble controls.

Frequency response covers 20 to 20,000 cps within =1 db.

Total harmonic distortion is less than 1% at 3 db below

rated output. Push-pull 6L6 tubes are used, with output

transformer tapped at 4, 8, 16 and 500 ohms. A true hi-fi unit

using high-quality components throughout, MODEL A-9C

including heavy-duty “potted’’ transformers.

Shpg. Wt. 23 Ibs. 53550
®

RADIO-ELECTRONICS
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HEATHKIT "BASIC RANGE"
HI-FI SPEAKER SYSTEM KIT
The extremely popular Heathkit model SS-1 Speaker System
provides amazing high fidelity performance for its size.
Features two high-quality Jensen speakers, an 8" mid-range
woofer and compression-type tweeter with flared horn.
Covers from 50 to 12,000 CPS within =5 db, in a special-
design ducted-port, bass reflex enclosure. Impedance is
16 ohms. Cabinet measures 11}4” H x 23" W x 11%” D. Con-
structed of veneer-surfaced plywood, »%”
thick, suitable for light or dark finish. All wood
parts are precut and predrilled for easy,
quick assembly. Shpg. Wt. 30 Ibs.

MODEL §5-1
33995

HEATHKIT "RANGE EXTENDING"
HI-FI SPEAKER SYSTEM KIT

Extends the range of the SS-1 to =5 db from 35 to 16,000
CPS. Uses 15” woofer and super-tweeter both by Jensen.
Kit includes crossover circuit. Impedance is 16 ohms and
power rating is 35 watts. Measures 29" H x
23" W x 174" D. Constructed of veneer-sur-
faced plywood %" thick. Easy to build! Shpg.
Wt. 80 Ibs.

eathkits...

By DAYSTROM

MODEL $S-18

0922

let you save up to 2
or more on all types
of electronic equipment.

HEATHKIT SINE-SQUARE GENERATOR

The new AG-10 provides high quality, sine and square
waves over a wide range, for countless applications. Some
of these are; radio and TV repair work, checking scope per-
formance, as a variable trigger source for telemetering and
pulse work, and checking audio, video_and hj-fi amplifier
response. Freguency response.is «1.5 db from 20 CPS to 1
MC on both sine and square waves, with lessthan .25% sine
wave distortion, 20 to 20,000 CPS. Sine wave output imped-
ance 600 ohms, square wave output impedance 50 ohms,
(except on 10y ranges). Square wave rise time less than .15
usec. Five-positiogW band svsiiich—%ntinggusly variable
tuning—shielded oscillator circuit—separate step and vari-
able output attenuators in ranges of 10, 1, and .1 volts for
both sine and square wave, with extra range of .01 volt on
sine wave. Both sine and square wave can be used at the
same time without affecting either wave
form. Power supply uses silicon-diode rec-
tifiers. Shpg. Wt. 12 Ibs.

MODEL AG-10
$4095

HEATHKIT AUDIO ANALYZER KIT

The AA-1 is actually three instruments in one compact
package. It combines the functions of an AC VTVM, an
audio wattmeter, and an intermodulation analyzer. Input
and output terminals are combined, and high and low fre-
quency oscillators are built in. VTVM ranges are 0-.01, .03,
1,.3,1, 3,10, 30, 100 and 300 volts (RMS). Wattmeter ranges
are .15 mw, 1.5 mw, 15 mw, 150 mw, 1.5 w, 15 w and 150 w.
IM scales are 1%, 3%, 10%, 30% and 100%.
Provides internal load resistors of 4, 8, 16 or
600 ohms. A tremendous dollar value. Shpg.
Wt. 13 Ibs.

MODEL AA-1

5499.5

HEATHKIT "“"LEGATO"
HIGH FIDELITY SPEAKER SYSTEM KIT

The quality of the Legato, in terms of the engineering that

went into the initial design, and in terms of the materials

used in its construction, is matched in only the most ex-
pensive speaker systems available today. The listening
experience it provides approaches the ultimate in esthetic
satistaction. Two 15” theater-type Altec Lansing speakers
cover 25 to 500 CPS, and an Altec Lansing high-frequency
driver with sectoral horn covers 500 to 20,000 CPS. A precise
amount of phase shift in the crossover network brings the
high frequency channel into phase with the low frequency
channel to eliminate peaks or valieys at the crossover point,
by equalizing the acoustical centers of the speakers. The
enclosure is a modified infinite baffle type, especially de-
signed for these speakers. Cabinet is constructed of veneer-
surfaced plywood, %” thick, precut and predrilled for easy
assembly. Frequency response 25 to 20,000 CPS. Power
rating, 50 watts program material. Impedance is 16 ohms.
Cabinet dimensions 41”7 L x 224" D x 34” H.  wopet HH-1-C
Choice of two beautiful cabinets. Model MODEL HH-1-(M
HH-1-C in imported white birch for light fin- 532500
ishes, and HH-1-CM in African mahogany for a
dark finishes. Shpg. Wt. 195 Ibs. EACH

“BASIC RANGE'* HI-FI
SPEAKER SYSTEM

Superlative

sound reproduction
through the speaker
system of your choice

“RANGE EXTENDING''
HI-FI SPEAKER SYSTEM

"LEGATO'" HI-FI
SPEAKER SYSTEM

SINE-SQUARE
GENERATOR

Sine and square

waves for countless

applications.

HEATH COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.
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Audio
equipment
for your
hi-fi testing

GENERAL PURPOSE"
SCOPE

AUDIO GENERATOR
AUDIO WATTMETER

. HARMONIC AUDIO VTVM

DISTORTION METER

HEATHKIT “GENERAL PURPOSE" 5
OSCILLOSCOPE KIT

The model OM-2 Qscilloscope is especially popular with
part-time service technicians, students, and high fidelity
enthusiasts. It features good vertical frequency response
=3 db from 4 cps to over 1.2 mc. A full five-inch crt. and
sweep generator operation from 20 cps to over 150 kc. Sta-
bility is excellent and calibrated grid screen allows precise
signal observation. Extra features include external or in-
ternal sweep and sync, 1-volt peak-to-peak calibrating
reference, 3-position step-attenuated input, adjustable spot
shape control, push-pull horizontal and vertical amplifiers,
and modern etched-metal circuits. Easy to build and a
pleasure to use. Ideal for use with other audio MODEL OM-2
equipment for checking amplifiers. Shpg.

WE. 21 Ibs. 5425.0

HEATHKIT AUDIO WATTMETER KIT

The AW-1 Audio Wattmeter can be used in any application
where audio power output is to be measured. Non-inductive
LOAD resistors are built in for 4, 8, 16 or 600 ohms imped-
ance. Five power ranges cover 0-5 mw, 50 mw, 500 mw, 5 w,
and 50 w full scale. Five switch-selected db ranges cover
—10 db to 430 db. All indications are read directly on a
large 412” 200 microampere meter. Frequency response is

=1 db from 10 cps to 250 kc. Precision type multiplier re-
sistors used for high accuracy, and crystal diode bridge for
wide-range frequency response. This meter is used-in many
recording studios and broadcast stations as a monitor as
well as servicing. A fine meter to help supply  4opeL Aw-1
the answers to your audio operating or power

52950

L ]

output problems. Shpg. Wi. 6 Ibs.
HEATHKIT AUDIO SIGNAL GENERATOR KIT
The mode! AG-9A is “made to order" for high fidelity ap-
plications, and provides quick and accurate selection of
low-distortion signals throughout the audio range. Three
rotary switches select two significant figures and a multiplier
to determine audio frequency. Incorporates step-type and a
continuously variable output attenuator. Output indicated
on large 4}4” panel meter, calibrated in volts and db. Atten-
uator system operates in 10 db steps, corresponding to
meter calibration, in ranges of 0-.003, .01, .03, .1,.3, 1,3 and
10 volts RMS. “Load" switch permits use of built-in 600-
ohm load, or external load of different impedance. Output
and frequency indicators accurate to within +=5%. Distor-
tion less than .1 of 1% between 20 and 20,000 yopgt AG-9A
cps. Total range is 10 cps to 100 kc. Shpg.
53450
L]

Wt. 8 Ibs.
HEATHKIT HARMONIC DISTORTION METER KIT

All sounds consist of dominant tones plus harmonics (over-
tones). These harmonics enrich the quality and brightness
of the music. However, additional harmonics which originate
in the audio equipment, represent distortion. Used with an
audio signal generator, the HD-1 will accurately measure
this harmonic distortion at any or all frequencies between
20 and 20,000 cps. Distortion is read directly on the panel
meter in ranges of 0-1, 3, 10, 30 and 100% full scale. Voltage
ranges of 0-1, 3, 10 and 30 volts are provided for the initial
reference settings. Signal-to-noise ratio measurements are
also permitted through the use of a separate meter scale
calibrated in db. High quality components insure years of
outstanding performance. Full instructions MODEL HD-1
are provided. Shpg. Wt. 13 Ibs.
54950
L

Heathkits...

By DAYSTROM

are well known for
their high quality
and reliability.

HEATHKIT AUDIO VTVM KIT

This new and improved AC Vacuum Tube Voltmeter is
designed especially for audio measurements and low-level
AC measurements in power supply filters, etc. Employs
an entirely new circuit featuring a cascode amplifier with
cathode-follower isolation between the input and the am-
plifier, and between the output stage and the preceding
stages. It emphasizes stability, broad frequency response,
and sensitivity. Frequency response is essentially flat from
10 ¢ps to 200 ke. Input impedance is 1 megohm at 1000 cps.
AC (RMS) voltage ranges are 0-.01, .03, .1, .3, 1, 3, 10, 30,
100 and 300 volts. Db ranges cover —52 db to +52 db.
Features large 4145 200 microampere meter, with increased
damping in meter circuit for stability in low frequency tests.
1% precisionresistors employed for maximum  yopet AV-3
accuracy. Stable, reliable performance in all
applications. Shpg. Wt. 5 Ibs. 52995
L]

RADIO-ELECTRONICS
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HEATHKIT COLOR BAR AND DOT GENERATOR

The CD-1 combines the two basic color service instru-
ments, a Color Bar Generator and White Dot Generator in
one versatile _portable upjt, v@ichﬂ has_crystal-controlled
accuracy and stability (o externai sync lead required).
Produces white-dots, cross hatch,! horizontal and vertical
bars, 10 vertical color bars, and a new shading bar pattern
for screen and background adjustments. Variable RF out-
put on any channef from 2 to 6. Positive or negative video
output, variable from 0 to 10 vol§§ pea_i}tio-p%gk Crystal con-
trolled sound carrier with off-on switch. Voltage regulated
power supply using long-life silicon rectifiers.  wape ¢p-1

Gain knowledge of a new and profitable field 55995

by constructing this kit. Shpg. Wt. 12 Ibs.
e a I s A N J

By DAYSTROM

are guaranteed to
meet or exceed
advertised specifications

HEATHKIT TV ALIGNMENT GENERATOR KIT

This fine TV alignment generator offers stability and flexi-
bitity difficult to obtain even in instruments costing several
times this low Heathkit price. It covers 3.6 mc to 220 mc in
four bands. Sweep deviation is controllable from 0 to 42 mc.
The all-electronic sweep circuit insures stability. Crystal
marker and variable marker oscillators are built in. Crystal
(included with kit) provides output at 4.5 mc and multiples
thereof. Variable marker provides output from 19 to 60 mc
on fundamentals and from 57 to 180 mc on harmonics.
Effective two-way blanking to eliminate re-  yopgL 15-4a

turn trace. Phasing control. Kit is complete,
including three output cables. Shpg. Wt. 54950
16 Ibs. *

Functional
styling with
clean uncluttered
look

COLOR BAR AND
DOT GENERATOR

TV ALIGNMENT

GENERATOR SWITCH

ELECTRONIC

HEATHKIT "EXTRA DUTY" §”
OSCILLOSCOPE KIT
This fine oscilloscope compares favorably 1o other scopes
costing twice its price. It contains the extra performance
so necessary for monochrome and color-TV servicing.
Features push-pull horizontal and vertical output amplifiers,
a 5UPI CRT, built in peak-to-peak calibration source, a fully
compensated 3-position step-type input attenuator, retrace
blanking, phasing control, and provision for Z-axis modula-
tion. Vertical amplifier frequency response is within +1.5
and —5 db from 3 CPS to 5 MC. Response at 3.568 MC down
only 2.2 db. Sensitivity is 0.025 volts RMS /inch at 1 kc. Sweep
aenerator covers 20 CPS to 500 kc in five sleps, five times
the usual sweep obtained in other scopes through the use
of the patented Heath sweep circuit. Etched-metal circuit
boards reduce assembly time and minimize errors in as-
sembly, and more importantly, permita level  yopeL 0-11
of circuit stability never before achieved in
an oscilloscope of this type. Shpg. Wt. 21 ibs. S6950
L]

HEATHKIT ELECTRONIC SWITCH KIT
A valuable accessory for any oscilloscope owner. It allows
simultaneous oscilloscope observation of two signals by
producing both signals, alternately, at its output. Four
switching rates. Provides gain for input signals. Frequency
response =1 db, 0 to 100 kc. A sync output is provided to
control and stabilize scope sweep. Ideal for  poppr -3
observing input and output of amplifiers

52] 95

L]

simultaneously. Shpg. Wt. 8 Ibs.
HEATHKIT VOLTAGE CALIBRATOR KIT
This unit is an excellent companion for your oscilloscope.
Used as a source of calibrating voltage, it produces near-
perfect square wave signals of known amplitude. Precision
1% attenuator resistors insure accurate output amplitude,
and multivibrator circuit guarantees good sharp square
waves. Output frequency is approximately 1000 CPS. Fixed
outputs selected by pane! switches are; .03, 0.1, 0.3, 1.0,
3.0, 10, 30 and 100 volts peak-to-peak. Allows  yopeL ve-3
measurment of unknown signal amplitude by

51250

L ]

comparing it to the known output of the VC-3
on oscilloscope. Shpg. Wt. 4 Ibs.

SCOPE

VOLTAGE
CALIBRATOR

“EXTRA DUTY"

HEATH COMPANY ASubsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.
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HEATHKIT TUBE CHECKER KIT

Eliminate guesswork, and save time in servicing or ex-
perimenting. The TC-2 tests tubes for shorted elements,
open elements, filament continuity, and operating quality
on the basis of total emission. It tests all tube types en-
countered in radio and TV service work. Sockets are pro-
vided for 4, 5, 6 and 7-pin, octal, and loctal tubes, 7 and 9
pin miniature tubes, 5 pin hytron miniatures, and pilot
lamps. Tube condition indicated on 41" meter with multi-
color "‘good-bad"’ scale. llluminated roll chart with all test
data built in. Switch selection of 14 different filament volt.
ages from .75 to 117 volts. Color-coded cable harness allows
neat professional wiring and simplifies con-  ygort 1¢-2
struction. Very easy to build, even for a be-

ginner. Shpg. Wt. 12 [bs. 5295.0

HEATHKIT HANDITESTER KIT

The small size and rugged construction of this tester makes
it perfect for any portable application. The combination
function-range switch simplifies operations. Measures AC
or DC voltage at 0-10, 30, 300, 1000 and 5000 voits. Direct
current ranges are 0-10 ma and 0-100 ma. Ohmmeter ranges
are 0-3000 (30 ohm center scale) and 0-300,000 (3000 ohm
center scale). Very popular with home experimenters, clec-
tricians, and appliance repairmen. Slips MODEL M-

easily into your tool box, glove compartment, 31795

coat pocket, or desk drawer. Shpg. Wt. 3 Ibs.

HEATHKIT PICTURE TUBE CHECKER KIT

The CC-1 can be taken with you on service cails so that you
can clearly demonstrate the quality of a customer's picture
tube in his own home. Tubes can be tested without remov-
ing them from the receiver or cartons if desirad. Checks
cathode emission, beam current, shorted elements, and
leakage between elements in electromagnetic picture tube
types. Self-contained power supply, and large 41" meter.
CRT condition indicated on *'good-bad’’ scale. Relative
condition of tubes fluorescent coating is shown in “*shadow-
graph'’ test. Permanent test cable with CRT socket and
anode connector. No tubes to burn out, de-  wopet ¢l

signed to last a lifetime. Luggage-type port-
able case. Shpg. Wt. 10 Ibs. 52495
»

Priced low
to fit your
budget

HANDITESTER

HEATHKIT ETCHED-CIRCUIT VTVM KIT

This multi-purpose VTVM is the world's largest selling in-
strumentofitstype—andisespecially popularinlaboratories,
service shops, home workshops and schools. It employs a
large 414" panel meter, precision 1% resistors, etched metat
circuit board, and many other “extras’" to insure top quality
and top performance. It's easy to build, and you may rely
on its accuracy and dependability. The V7-A will measure
AC (RMS) and DC voltages in ranges of 0-1.5, 5, 15, 50, 150,
500 and 1500. It measures peak-to-peak AC voitage in ranges
of 0-4, 14, 40, 140, 400, 1400 and 4000. Resistance ranges
provide multiplying factors of X 1, X 10, X 100, X 1000, X 10k,
X 100k, and X 1 megohm. Center-scale resistance readings
are 10, 100, 1000, 10k, 100k, 1 megohm and 10 megohms.
A db scale is also provided. The precision  wgpet v7.a
and quality of this VTVM cannot be dup-

$2450

L]

licated at this price. Shpg. Wt. 7-bs,
e a l s 00

By DAYSTROM

let you fill your exact need's
from a wide variety
of instruments

HEATHKIT 20,000 OHMS /VOLT VOM KIT

This fine instrument provides a total of 25 meter ranges
on its two-color scale. It employes a 50 ua 44" meter, and
features 1% precision multiplier resistors. Requires no
external power. Ideal for portable applications. Sensitivity
is 20,000 ohms-per-volt DC and 5000 ohms-per-volt AC.
Measuring ranges are 0-1.5, 5, 50, 150, 500, 1500 and 5000
volts, AC and DC. Measures direct current in ranges of
0-150 ua, 15 ma, 150 ma, 500 ma and 15 a. Resistance mul-
tipliers are X 1, X 100 and X 10,000, with center-scale read-
ings of 15, 1500 and 150,000 ohms. Covers  wopt MM-1

—10 db to +65 db. Easy to build and fun to
use. Attractive bakelite case with plastic $2995
carrying handle. Shpg. Wt. 6 Ibs. *

High quality
test gear you
will be

proud to own

ETCHED
CIRCUIT VTVM

= 20,000
PICTURE TUBE

CHECKER

RADIO-ELECTRONICS
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HEATHKIT RF SIGNAL GENERATOR KIT

Even a beginner can build this prealigned signal generator,
designed especially for use in service work. Produces RF
signalsfrom 160 k¢ to 110 mc on fundamentals in five bands.
Covers 110 mc to 220 mc on calibrated harmonics. Low im-
pedance RF output in excess of 100,000 microvolts, is con-
trollable with a. step-type and continuously variable atten-
uator. Selection of unmodulated RF, modulated RF, or
audio at 400 CPS. Ideal for fast and easy alignment of radio
receivers, and finds epplication in FM and TV work as well.
Thousands of these units are in use in service shops all
over the country. Easy to build and a real  wopet s6-8
time saver, even for the part-time service

S'|950

L

technician or hobbyist. Snpg. Wt. 8 Ibs.

HEATHKIT LABORATORY RF GENERATOR KIT
Tackle all kinds of laboratory alignment jobs with confidence
by employing the LG-1. It features voltage-regulated B+,
double shielding of oscillator circuits, copper-plated chassis,
variable modulation level, metered output, and many other
"extras’' for critical alignment work. Generates RF signals
from 100 kc to 30 mc on fundamentals in five bands. Meter
reads RF output in microvolts or modu'ation level in per-
centage. RF output availeble up to 100,000 microvolts, con-
trolled by a fixed-step and a variable attenuator. Provision
for external modulation where necessary. Buy and use this

high-quality RF signal generator that may be MODEL LG-1
depended upon for stability and accuracy.

54895

*

Shpg. Wt. 16 Ibs.

HEATHKIT DIRECT-READING CAPACITY
METER KIT

Here's a fast, simple capacity meter. A capacitor to be
checked is merely connected to the terminals, the proper
range selected, and the value read directly on the large
414" panel meter calibrated in mmf and mfd.
Ranges are 0 to 100 mmf, 1,000 mmf, .01 mfd,
.1 mfd full scale. Not affected by hand ca-
pacity. Shpg. Wt. 7 lbs,

eathkits...

By DAYSTROM

MODEL (M-1

5295.0

are educational
as well as functional

HEATHKIT "IN-CIRCUIT” CAPACI-TESTER KIT

With the CT-1 it is no longer necessary to disconnect one
capacitor lead to check the part, you can check most ca-
pacitors for #open’gr “short'* rightin ige cirguit. Fast and
easy—to save your valuaple time in the servite shop or lab.
Detects open capacitors from about 50 mmf up, so long as
the capacitor is not shunted by excessively low resistance
value. Will detect shorted capacitors.up ta 20 mfd (not
shunted by less than 10 ohms). (Doegnot detect leakage.)
Employs 60 éycles and.19 _megacycke tést frequencies.

Electron beam “eye'’ tube used as indicator.  yopg (141
Compact, easy-to-build, and inexpensive.
Test leads included. Shpg. Wt. 5 Ibs. 5795

Use these

kits for faster
and more
efficient testing

RF SIGNAL
GENERATOR

-

DIRECT-READING

CAPACITY METER

L

LABORATORY RF
GENERATOR

CONDENSER
CHECKER

“IN CIRCUIT"’
CAPACI-TESTER

VISUAL-AURAL

SIGNAL TRACER

HEATHKIT CONDENSER CHECKER KIT

This handy instrument uses an electron beam *‘eye’’ tube
as an indicator to measure capacity in ranges of .00001
to .005 mfd, .5 mfd, 50 mfd and 1000 mfd. Also measures
resistance from 100 ohms to 5 megohms in MODEL C-3
two ranges. Checks paper, mica, ceramic

and electrolytic capacitors. Selection of five 51950
polarizing voltages. Shpg. Wt. 7 Ibs =

HEATHKIT VISUAL-AURAL

SIGNAL TRACER KIT

Although designed originally for radio receiver work, the
T-3 finds application in FM and TV servicing as well. Fea-
ures high-gain channel with demodulator probe, and low-
gain channel with audio probe. Traces signals in all sec-
tions of radio receivers and in many sections of FM.and TV
receivers. Built-in speaker and electron beam eye tube in-
dicate relative gain, etc. Also features built-in noise locator
circuit. Provision for patching speakerand /ar — yopeL 13
output transformer to external set. Shpg. Wi.

9 Ibs. 5235.0

HEATH COMPANY ASubsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.
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HEATHKIT IMPEDANCE BRIDGE KIT

The model I1B-2A employs a Wheatstone Bridge, a Capacity
Comparison Bridge, a Maxwell Bridge, and a Hay Bridge in
one compact package. Measures resistance from 0.1 ohm
to 10 megohms, capacitance from 100 mmf to 100 mfd, in-
ductance from 0.1 mh to 100 h, dissipation factor (D) from
0.002to 1, and storage factor (Q) from 0.1 to 1000. A 100-0-100
ua meter provides for null indications. The decade resistors
employed are of 1% tolerance for maximum accuracy. Com-
pletely self-contained. Has built in power supply, 1000-cycle
generator, and vacuum-tube detector. Special two-section
CRL dial insures convenient operation. Instruction manual
has entirely new schematic that clarifies
circuit functions in various switch positions.
A true laboratory instrument, that will pro-
vide you with many years of fine performance.
Shpg. Wt. 12 Ibs.

MODEL 182
55950

HEATHKIT "“LOW RIPPLE" BATTERY
ELIMINATOR KIT

This modern battery eliminator incorporates an extra low-
ripple filter circuit so that it can be used to power all the
newest transistor-type circuits requiring 0 to 12 volts DC,

BATTERY

Ti
ELIMINATOR Wil

TRANSFORMER

Laboratory
facilities
at low cost

REGULATED
POWER SUPPLY

and the new “hybrid’" automobile radios using both tran-
sistors and vacuum tubes. Its DC output, at either 6 or 12
volts, contains less than.3% AC ripple. Separate output
terminals are provided for low-ripple or normal filtering.
Supplies up to 15 amps on 6 volt range or up to 7 amps on
12 volt range. Output is variable from 0 to 8 or 0 to 16 volts.
Two meters constantly monitor output volt-  yopgt pe.s
age and current. Will also double as a battery

53995

L ]

charger. Shpg. Wt. 23 ibs.

HEATHKIT ISOLATION TRANSFORMER KIT
The model IT-1 is one of the handiest units for the service
shop, home workshop or laboratory. Provides complete
isolation from the power line. AC-DC sets may be plugged
directly into the IT-1 without the chassis becoming ‘‘hot"'.
Output voltage is variable from 90 volts to 130 volts allowing
checks of equipment under adverse conditions such as low

line voltage. Rated for 100 volt amperes con-  wopeL 111
tinuously or 200 volt amperes intermittently.
51650
L]

Panel meter monitors output voltage. Shpg.
e a I s L N N J

Wt. 9 Ibs.
By DAYSTROM

are designed with high-quality,
name-brand components to
insure long service life

HEATHKIT Q" METER KIT

At this price the laboratory facilities of a Q Meter may be
had by the average service technician or home experi-
menter. The Q Meter permits measurement of inductance
from 1 microhenry to 10 milihenry, "Q"' on a scale cali-
brated up to 250 full scale, with multipliers of 1 or 2, and
capacitance from 40 mmf to 450 mmf = 3 mmf. Built in
oscillator permits testing components from 150 kc to 18 mc.
Large 44" panel meter is featured. Very handy for checking
peaking coils, chokes, etc. Use to determine values of un-
known condensers, both variable and fixed, compile data
for coil winding purposes, or measure RF resistance. Also
checks distributed capacity and Q of coils.
No special equipment is required for cali-
bration. A special test coil is furnished, along
with easy-to-follow instructions. Shpg. Wi.
14 lbs.

MODEL QM-1
$4450

HEATHKIT REGULATED POWER SUPPLY KIT
Here is a power supply that will provide DC plate voltage
and AC filament voltage for all kinds of experimental cir-
cuits. The DC supply is regulated for stability, and yet the
amount of DC output voltage available from the power
supply can be controlled manually from O up to 500 volts.
At 450 volts DC output, the power supply will provide up to
10 ma of current, and provide progressively higher current
as the output voitage is lowered. Current rating is 130 ma
at 200 volts output. In addition to furnishing B+ the power
supply also provides 6.3 volts AC at up to 4 amperes for
filaments. Both the B+ output and the filament output are
isolated from ground. Ideal unit for use in laboratory, home
workshop, ham shack, or service shop. A MODEL PS$-3
large 4)4” meter on the front panel reads out-
put voltage oroutput current, selectable with 53550
a panel switch. Shpg. Wt. 17 Ibs. ¢
RADIO-ELECTRONICS
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Terrific values

in amafeur

equipment!

DX-20 TRANSMITTER

HEATHKIT DX-20 CW TRANSMITTER KIT

The Heathkit mode! DX-20 “straight-CW’' transmitter fea-
tures high efficiency at low cost. It uses a single 6DQ6A
tube in the final amplifier stage for plate power input of 50
watts. A 6CL6 serves as crystal oscillator, with a 5U4GB
rectifier. It is an ideal transmitter for the novice, as well as
the advanced-class CW operator. Single-knob band switch-
ing is featured to cover 80, 40, 20, 15, 11 and 10 meters. Pi
network output circuit matches varioys antenna impedances
between 50 and 100G ohms and reduces harmonic output.
Top-quality parts are featured throughout, including
“potted’’ transformers, etc., for long life. It has been given
full “TVI'" treatment. Access into the cabinet for crystal
changing is provided by a removable meta! pull-out plug
on the left end of the cabinet. Very easy to build from the
complete step-by-step instructions supplied, even if you
have never built electronic equipment before. If you ap-
preciate a good, clzan signal on the CW  uopeL px-20
bands, this is the transmitter for you! Shpg.
53595
L ]

Hesathkits...

By DAYSTROM

are designed by
licensed ham-engineers,
especially for you

HEATHKIT DX-40 PHONE AND CW
TRANSMITTER KIT

A most remarkable power package for the price, the new
DX-40 provides both phene and CW facilities for operation
on 80, 40, 20, 15, 11 and 10 meters. A single 6146 tube is
used in the final amplifier stage to provide full 75 watt plate
power input on CW, or control carrier modulation peaks up
to 60 watts for phone operation. Modulator and power sup-
plies are built right in and single knob bandswitching is
combined with a pi network output circuit for complete
operating convenience. The tight fitting cabinet presents

DX-40 TRANSMITTER

DX-100 TRANSMITTER

a most attractive appearance, and is designed for complete
shielding to minimize TVI. A 4-position switch provides
cenvenient selection of three different crystals or a jack
for external VFO. The crystals are reached through access
door at rear of cabinet. You can build this rig yourself and
be proud to show it off to your fellow hams.  yopeL DX-10
Get your DX-40 now for many hours of oper-

ating enjoyment. Shpg. Wt. 25 Ibs. 36495

HEATHKIT DX-100 PHONE AND CW
TRANSMITTER KIT

Listen to any ham band between 160 meters and 10 meters
and note how many DX-100 transmitters you hear! The
number of these fine rigs now on the air testifies to the
enthusiasm with which it has been accepted by the amateur
fraternity. No other transmitter in this power class combines
high quality and real economy so effectively. The DX-100
features a built in VFO, modulator and power supplies,
complete shielding to minimize TV, and pi network output
coupling to match impedances from approximately 50 to
600 ohms. Its RF output is in excess of 100 watts on phone
and 120 watts on CW, for a clean strong signal on all the
ham bands from 10 to 160 meters. Single-knob band switch-
ing and illuminated VFO dial and meter face add real oper-
ating convenience. RF output stage uses a pair of 6146 tubes
in parallel, modulated by a pair of 1625's. High quality com-
ponents are used throughout, such as*'potted’’ transformers,
silver-plated or solid coin silver switch terminals, aluminum
heat-dissipating caps on the final tubes, copper plated
chassis, etc. This transmitter was designed  yopet px-100
exclusively for easy step-by-step assembly.

Shpg. Wt. 107 Ibs. 5]895.0

FUNCTIONAL DESIGN . . .

The transmitters described on this page were de-
signed for the ham, by hams who know what fea-
tures are desirable and needed. This assures you
of the best possible performance and conven-
ience, and adds much to your enjoyment in the
ham shack.

HEATH COMPANY ASubsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.
FEBRUARY, 1958 VA
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Automatically turns off

72

transmitter and gives
visual signal

“AUTOMATIC" . 277 N GRID DIP METER
CONELRAD ALARM

“Q"" MULTIPLIER

HEATHKIT “"AUTOMATIC" CONELRAD

ALARM KIT

This conelrad alarm works with any radio receiver: AC-DC-
transformer operated—or battery powered, so long as the
receiver has AVC. Fully complies with FCC regulations for
amateurs. When the monitored station goes off the air, the
CA-1 automatically cuts the AC power to your transmitter,
and lights a red indicator. A manual “'reset" button reacti-
vates the transmitter. Incorporates a heavy-duty six-ampere
relay. a thyratron tube to activate.the relay, and its own
built-in power supply. A neon lamp shows that the alarm is
working, by indicating the presence of B+ in the alarm cir-
cuit. Simpletoinstalland connect. Your transmitter plugsinto
an AC receptacle on the CA-1, and a cable.connects to the
AVC circuit of a nearby receiver. A built-in sensitivity con-
trol allows adjustment to various AVC levels. Receiver
volume control can be turned up or down, without affecting
alarmoperation. Build a Heathkit CA-1inone  wopet cat
evening and comply with FCC regulations $1995
now! Shpg. Wt. 4 Ibs. ]3

HEATHKIT “Q” MULTIPLIER KIT

The Heathkit Q Multiplier functions with any AM receiver
having an IF frequency between 450 and 460 KC, that is
not “AC-DC"’ type. It derives its power from the receiver,
and needs only 6.3 volts AC at 300 ma (or 12 VAC at 150
ma) and 150 to 250 volts DC at 2 ma. Simple to connect
with cable and plugs supplied. Adds additional selectivity
for separating signals, or will reject one signal and eliminate
heterodyne. A tremendous help on crowded phone and
CW bands. Effective Q of 4000 for sharp “peak’ or "null’.
Tunes any signal within IF band_pass without changing the
main receiver tuning dial. A convenient tuning knob on the
front panel with vernier reduction between the tuning knob
and the tuning capacitor gives added flexibility in operation.
Uses a 12AX7 tube, and special high-Q shielded coils. In-
structions for connecting to the receiver and operation are
provided in the construction manual. A worthwhile addition
to any communications, or broadcast receiver. It may also be
used with a receiver which already has a crystal filter to
obtain two simultaneous functions, such as

peaking the desired signal with the crystal ~ MODEL QF-
filter and nulling an adjacent signal with the 5995

Q Multiplier. Shpg. Wt. 3 Ibs.

An ideal receiver
for the beginning
ham or short

COMMUNICATIONS-TYPE wave listener
\ RECEIVER .

HEATHKIT GRID DIP METER KIT

A grid dip meter is basically an RF oscillator for determining
the frequency of other oscillators, or of tuned circuits.
Extremely useful in locating parasitics, neutralizing, identi-
fying harmonics, coil winding, etc. Features continuous
frequency coverage from 2 mc to 250 mc, with a complete
set of prewound coils, and a 500 ua panel meter. Front panel
has a sensitivity control for the meter, and a phone jack for
listening to the ‘‘zero-beat.’" Will also double as an absorp-

tion-t ave meter. Shpg. Wt. 4 Ibs.
ion-type wave meter. Shpg o

Low Frequency Coil Kit: Two extra plug-in $0195
coils to extend frequency coverage down to 2] A
350 kc. Shpg. Wt. 1 Ib. No. 341-A. $3.00

HEATHKIT ALL-BAND COMMUNICATIONS-
TYPE RECEIVER KIT

This communications-receiver covers 550 ke to 30 me in
four bands, and provides good sensitivity, selectivity, and
fine image rejection. Ham bands are clearly marked on an
illuminated dial scale. Features a transformer-type power
supply—electrical band spread—antenna trimmer—head-
phone jack—automatic gain control and beat frequency
oscillator. Accessory sockets are provided on the rear of
the chassis for using the Heathkit model QF-1, Q Multiplier.
Accessory socket is handy, also, for operating other devices
that require plate and filament potentials. Wil supply +250
VDC at 15 ma and 12.6 VAC at 300 ma. Ideal

for the beginning ham or short wave listener. ~ MODEL AR-3

Shpg. Wt. 12 Ibs. 52995

Cabinet: Fabric covered cabinetwithalumi-
num panel as shown. Part no. 91-15A. Shpg.
Wt. 5 Ibs. $4.95.

Heathkits...

By DAYSTROM

{Less cabinet)

are outstanding in performance
and dollar value
RADIO-ELECTRONICS
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HEATHKIT REFLECTED POWER METER KIT
The Heathkit reflected power meter, model AM-2, makes an

excellent instrument for checking the match of the antenna’

transmission system, by measuring the forward and reflected
power or standing wave ratio. The AM-2 is designed to
handle a peak power of well over 1 kilowatt of energy and
may be left in the antenna system feed line at all times.
Band coverage is 160 meters through 2 meters. input and
output impedances for Sd%r 75,@hn¥ffne§i No external power
required for operation. Meter indicates percentage forward
and reflected power, and standing wave ratio from 1:1 to 6:1.
Another applicationifor the AM-2 is matching impedances
between exciters or R.F| sources and grounded grid am-
plifiers. Power losses between transmitter output and
antenna tuner may be very edsily camputed by inserting
the AM-2 in the line connecting the two. No insertion loss is
introduced into the feeder system, due to the fact that the
AM-2 is a pcrtion of coaxial line in series with the feeder
system and no internal connections are actually made to
the line. Complete circuit description and
operation instructions are provided in the
manual. Cabinet size is 7-3/8” x 4-1/16" x
4.5/8". Can be conveniently located at opera-
ting position. Shpg. Wt. 3 Ibs.

eathkits...

By DAYSTROM

MODEL AM-2

5]595

are the answer for your electronics
hobby.

HEATHKIT BALUN COIL KIT

The Heathkit Balun Coil Kit model B-1 is a convenient
transmitter accessory, which has the capability of matching
unbalanced coax lines, used on most mocern transmitters,
to balance lifigd of Bither 75 0r 800 ahms impedance. Design
of the bifilar wound balun coils will enable tragsmitters with
unbalanced output to operate into balanced transmission
line, such as used with dipo!e%, fotded dipoles, or any bal-
anced antenna system. The balun coil set can'be used with
transmitters and receivers without adjustment over the
frequency range of 80 tl;rougﬁ,;lo meters;rand will easily
handle power inputs up to 250 watts. Cabinet
size is 9” square by 5” deep and it may be fo-
cated any distance from the transmitter or
from the antenna. Completely enclosed for
outdoor installation. Shpg. Wt. 4 [bs.

MODEL B-1
5895

HEATHKIT 6 OR 12 VOLT VIBRATOR
POWER SUPPLY KITS

These little power supply kits are ideal for all' portable ap-
plications with 6 volt or 12 volt batteries, when you are oper-
ating electronic equipment away from power lines. By
replacing the power supplies of receivers, small public
address systems, or even miniature transmitters with these
units, they can be used with conventional 6 or 12.volt bat-
teries. Use in boats, automobiles, light aircraft, or any field
application. Each unit provides 260 volts DC output at up to
60 miliamperes. More than one power supply of the same
model may be connected in paralle} for in-

: 6 VOLT
creased current capacity at the same output  yopey vpo1.6
voltage. Everything is provided in the kit, in- 12 vouT
cluding a vibrator transformer, a vibrator, mopEL ¥p-1-12
6X4 or 12X4 rectifier, and the necessary buffer
capacitor, hash filter, and output filter ca- 3795 Each

®

pacitor. Shpg. Wt. 4 Ibs.

HEATHKIT VARIABLE FREQUENCY
OSCILLATOR KiIT

Enjoy the convenience and fiexibility of VFO operation by
obtaining the Heathkit model VF-1 Variable Frequency
Oscillator. Covers 160-80-40-20-15-11 and 10 meters with
three basic oscillator frequencies. Better than 10 volt aver-
age RF output on fundamentals. Plenty of output to drive
most modern transmitters. It features vollage regulation
for frequency stability. Dial is illuminaied for easy reading.
Vernier reduction is used between the main tuning knob
and the tuning condenser. Requires a power source of
only 250 volts DC at 15 to 20 miliamperes and 6.3 volts AC at
0.45 amperes. Extra features inciude copper-plated chassis,
ceramic coil forms, extensive shielding, etc. High quality
parts throughout. VFO operation aliows you to move aut
from under interference and select a portion of the band you
want to use without having to be tied down to only twa or
three frequencies through use of crystals. “Zero in"" on the
other fellow's signal and return hisCQ on his own frequency!
Crystals are not cheap, and it takes quite a number of them
to give anything even approaching comprehensive coverage
ot all bands. Why hesitate? The model VF-1 MODEL VE-1
with its low price and high quality will add )

more operating enjoyment to your ham ac- 31950
tivities. Shpg. Wt. 7 Ibs. .

REFLECTED
POWER METER .

Insure your

“on the air’
performance with
these fine accessories.

VARIABLE FREQUENCY
OSCILLATOR

!

| ?‘mp'

VIBRATOR
POWER SUPPLY

BALUN COIL SET

HEATH COMPANY A Subsidiary of Daystrom, Inc. BENTON HARBOR 20, MICH.
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HEATHKIT ELECTRONIC
IGNITION ANALYZER KIT

Previous electronic experience is not necessary to build
this fine ignition analyzer. The construction manual sup-
plied has complete step-by-step instructions plus large
pictorial diagrams showing the exact placement and value
of each component. All parts are clearly marked so that
they are easily identified. The IA-1is an ideal tool for engine
mechanics, tune-up men, and auto hobbyists, since it traces
the dynamic action of voitage in an ignition system on a
cathode-ray fibe sg¥een Ihe wave form produced is affect-
ed by the condition of the coil, condenser, points, piugs,
and ignition wiring, so it can be analyzed, and used as a
“sign-post’’ to ignition system performance. This analyzer
will detect inequality of spark intensity, a poor spark plug,
defective plug wiring, preaker-point bounce, an open con-
denser, andigllow: setting of“a'%ell-time percentage for the
points. An important feature of this instrument is its ability
to check dynamic performance, with the engine in opera-
tion (400 to 5000 RPM). It will show the complete engine
cycle, or only one complete cylinder. Can be used on all
types of internal combustion engines where
breaker-points are accessible. Use it on auto-
mobiles, boats, aircraft engines, etc. Shpg.
Wit. 18 Ibs.

MODEL Ia-1

55995

IGNITION
ANALYZER

Kit includes everything
you need for
construction — even
batteries!

RADIATION COUNTER

ENLARGER TIMER

HEATHKIT PROFESSIONAL
RADIATION COUNTER KIT

This Heathkit professional-type radiation counter is simple
to build successfully, even if you have never built a kit
before. Complete step-by-step instructions are combined
with giant-size pictorial diagrams for easy assembly. By
“building it yourself'' you can have a modern-design, pro-
fessional radiation counter priced far below comparable
units. Provides high sensitivity with ranges from 0-100, 600,
6000 and 60,000 counts-per-minute, and 0-.02, .1, 1 and
10 miliroentgens-per-hour. Employs 900-volt bismuth tube
in beta/gamma sensitive probe. Probe and 8-foot expand-
able cable included in kit price, as is a radiation sample for
calibration. Use it in medical laboratories, or as a prospect-
ing tool, and for civil defense to detect radioactive fallout,
or other unknown radiation levels. Features a selectable
time constant. Meter calibrated in CPM or mR/hour in
addition to “beep'’ or “‘click’’ from panel-mounted speaker.
Prebuilt “packaged’ high voltage power supply with re-
serve capacity above 900 volt level at which it is regulated.
Merely changing regulator tube type would allow use of
scintillation probe if desired. Employs five
tubes {plus a transistor) to insure stable and
reliable operation. Kit price includes bat-
teries. Shpg. Wt. 8 Ibs.

Heathkits...

By DAYSTROM

MODEL RC-1

57995

are supplied with comprehensive
instructions that eliminate costly
mistakes and save valuable time

HEATHKIT ENLARGER TIMER KIT

The ET-1 is an easy-to-build electronic device to be used
by amateur or professional photographers in timing enlarger
operations. The calibrated dial on the timer covers 0 to 1
minute, calibrated in 5-second gradations. The continu-
ously variable control allows setting of the *on'' cycle of
your enlarger, which is plugged into a receptacle on the
front panel of the ET-1. A “safe light’’ can also be plugged
in so that it is automatically turned *‘on'’ when the enlarger
is turned “off.”" Handles up to 350 watts with built-in relay.
Ail-electronic timing cycle insures maximum accuracy.
Timer does not have to be reset after each cycle, merely
flip lever switch to print, to repeat time cycle. A control is
provided for initial calibration. Housed in a

compact plastic case that will resist attack  MODEL ET-1
of photographic chemicals. A fine addition $"50

to any dark room. Shpg. Wt. 3 Ibs.

HEATHKIT BATTERY TESTER KIT

The BT-1 is a special battery testing device that actually
“loads'' the battery under test (draws current from it) while
itis being tested. Weak batteries often test *'good’"' with an
ordinary voltmeter but the built-in load resistance of the
BT-1 automatically draws enough current from the battery
to reveal its true condition. Simple to operate with *good-
weak-replace’ scale. Tests all kinds of dry cell batteries
within ranges of 0-15 volts and 0-180 volts. Slide switch
provides for either 10 ma or 100 ma load, depending on
whether you're testing an A or B battery. Not only deter-
mines when battery is completely exhausted, but makes
it possible to anticipate failure by noting weak condition.
ldeal for testing dry cell hearing aid, flash-
light, portable radio, and model airplane bat-
teries. Test batteriesin a way your customers
can understand and stimulate battery sales. s850
Shpg. Wt. 2 1bs.

MODEL BT-1

RADIO-ELECTRONICS
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Now you can have radio

wherever you go —
with the portable

CRYSTAL RADIO

BROADCAST BAND RADIO

HEATHKIT CRYSTAL RADIO KIT

The Heathkit mode! CR-1 crystal radio is similar to the
“crystal sets' of the early radio days except that it has been
improved by the use of sealed germanium diodes and effi-
cient “high-Q'" coils. The sealed diodes eliminate the
critical “‘cats whisker'" adjustment, and the ferrite coils are
much more efficient for greater signal strength. Housed in
a compact plastic box, the CR-1 uses two tuned circuits,
each with a variable tuning capacitor, to select the local
station. It covers the broadcast band from 540 to 1600 kc.
Requires no external power whatsoever. This receiver could
prove valuable to emergency reception of civil defense
signals should there be a power failure. The low kit price
even includes headphones. Complete step-by-step instruc-
tions and large pictorial diagrams are supplied for easy
assembly. The instruction manual also provides the builder
with the basic fundamentals of signal recep-
tion so that he understands how the crystal
receiver functions. An interesting and valu-
able “do-it-yourself'' project for all ages.
Shpg. Wt. 3 Ibs.

Heathkits...

By DAYSTROM

MODEL C(R-1

5795

are easy and fun to build,
and they let you learn
by “‘doing - it-yourself”’

HEATHKIT TRANSISTOR PORTABLE RADIO KIT

Heath. engineers set out to develop a “universal’® AM
radio, suitable for use anywhere. Their objective was a
portable that would be as much "at home’* inside as it is
outside, and. would feature top quality components for high
performance and long service life. The model XR-1 is the

that plays anywhere!

S

TRANSISTOR PORTABLE

-
S

result of these efforts. Six name-brand (Texas Instrument)
transistors were selected for extra good sensitivity and
selectivity. A 4”7 by 67 PM speaker with heavy magnet was
chosen to insure fine tone quality. The power supply was
designed to use six standard size "D’ flashlight cells be-
cause they are readily available, inexpensive, and because
they afford extremigly long battery. life (between 500 and
1000 hours). Costs you no more to operate from batteries
than what you pay for operating a:small tabI?-modeI radio
from the power line. An unbreakable molded plastic was
selected for cabinet materjal because of its durability and
striking beauty. Circuit is compact and effigient, yet com-
ponents are not excessively crowded. Transformers are
prealigned so it is ready for service as soon as construction
is completed. Has built in rod-type antenna
for reception in all locations. Cabinet dimen-
sions are 9” L x 8" H x 3%” D. Comes in holi-
day gray, with gold-anodized metal speaker
grille. Compare this portabtle, feature
by feature, to all others on the market, and
you'll appreciate what a tremendous dollar
value it represents! Shpg. Wt. 4 Ibs.

MODEL XR-1

53495

{Less batteries)
(With cabinet}

HEATHKIT BROADCAST BAND RADIO KIT

This table-mode! broadcast radio is fun to build, and is a
fine little receiver for your home. It covers the standard
broadcast band from 550 to 1600 kc with good sensitivity
and selectivity. The 5%” PM speaker provides surprisingly
good tone quality. High-gain IF transformers, miniature
tubes, and a rod-type built in antenna, assure good recep-
tion in all locations. The power supply is transformer
operated, as opposed to many of the economy “AC-DC"
types. It's easy to build from the step-by-step instructions,
and the construction manual includes information on oper-
ational theory, for educational purposes. Your success is
assured by completely detailed information
which also explains resistor and capacitor
color codes, soldering techniques, use of
tools, etc. A signal generator is recom-
mended for final alignment. Shpg. Wt. 10 Ibs.

Cabinet: Fabric covered cabinet with
aluminum panel as shown. Shpg. Wt. 5 Ibs,
Part no. 91-9A, $4.95.

MODEL BR-Z

$'|895

{Less cabinet)

HEATH COMPANY ASubsidiary of Daystrom;, Inc. BENTON HARBOR 20, MICH.
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protects against possible
explosion and fire from
undetected fuel vapor

v

”

FUEL VAPOR
DETECTOR

.

detects electrolysis

i

currents which cause

deterioration of
underwater metal
fittings on your boat

ELECTROLYSIS
DETECTOR

indicates condition
and charge of batteries

for safe cruising

BATTERY CHARGE
INDICATOR

HEATHKIT FUEL VAPOR DETECTOR KIT

Protect your boat and its passengers against fire or ex-
plosion from undetected fuel vapor by building and using
one of these fine units. The Heathkit Fuel Vapor Detactor
indicates the presence of fumes on a three-color “safe-
dangerous’’ meter scale and immediately shows if it is safe
to start the engine. A pilot light on the front panel shows
when the detector is operating, and it can be left on con-
tinuously, or just used intermittently. A panel control en-
ables initial calibration of the detector when installed.
Features a hermetically-sealed meter with chrome beazel,

and a chrome-plated brass panel. It is very 6 volt
simple to build and install, even by<one not  moDEL Fp-1-6
having previous experience. Models FD-1-6 12 volt

(6 volts DC) and FD-1-12 (12 volts DC) operate  MOOEL F0-1-12
from your boat batteries. The kit is complete $ 95
in every detail, even to the inclusion of a spare | 35
detector unit. Shpg. Wt. 4 Ibs. EACH

HEATHKIT BATTERY CHARGE INDICATOR KIT

The Heathkit model ClI-1 Marine Battery Charge Indicator
has been designed especialty for the boat owner, although
it has found use in service stations, power stations, and
radio stations where banks of batteries are kept in reserve
for emergency. pd«“‘%}ver. It.is intended to replace the hydro-
meter method of checking storage batteries, and to elimi-
nate the necessity for working with acid in small, below-
decks enclosures. Now it is possible to check as few as one
or as many as eight storage batteries, merely by turning
the switch and watching the meter. A glance at the meter
tells you instantly whether your batteries are sufficiently
charged for safe cruising. Dimensions are 2-7/8"W x.5-11 /16”
H x 27 D. Operates on either 6 or 12 voit systems using lead-
acid batteries, regardless of size. Simple in-
stallation can be accomplished by the boat
owner in fifteen minutes. Shpg. Wt. 3 Ibs.

MODEL (11

5] 69.5

HEATHKIT ELECTROLYSIS DETECTOR KIT

The Heathkit mode! ED-1 Electrolysis Detector indicates
the extent of electrolysis currents between the boat's
common ground and underwater fittings, except on boats
having metal hulls. These currents, undetected, could

R.F. POWER

METER

cause gradual corrosion and deterioration of the propeller

or other metal fittings below the water line. It is particularly
helpful wh§n instaglinglﬁelectrical equipment of any kind,
or to determine proper polarity when power is obtained
from a shore supply. Easy-to-build, the mode! ED-1 consists
of a hermetically-sealed, waterproof meter, special sensing
plate, and sufficient wire to install, including'the necessary

hardware. Mounts on instrument panel

where it can be easily seen. Requires NO  uoDEL ED-L
power for operatior, and gives instant watfi-

ing to guard your boat for a lifetime. Shpg. $995

Wt. 2 Ibs.

HEATHKIT RF POWER METER KIT

The Heathkit RF Power Meter Kit is designed to sample the
RF field in the vicinity of your transmitter, whether it be
marine, mobile, or fixed. Output meter is merely placed in
some location close to the transmitter, to pick up RF radia-
tion from the antenna. Requires no batteries, electricity,
nor direct connection to the transmitter. It provides you with
a continuing indication of transmitter operation. You can
easily detect if power is dropping off by comparing present
meter readings with past ones. Operates with any trans-
mitter having output frequencies between 100 kc and 250
mc, regardless of power. Sensitivity is 0.3 volts RMS full
scale, and a special control on the panel allows for further
adjustment of the sensitivity. Meter is a 200 ua unit, mounted
on a chrome-plated brass panel. The entire PM-1 measures
only 3%” Wx 6)4” L x2” D. An easy way to put
your mind at ease concerning transmitter
operation. Shpg. Wt. 2 Ibs.

MODEL PM-1

$'|495

Heathkits...

By DAYSTROM

now offer you completely
modern marine equipment with
outstanding design features

RADIO-ELECTRONICS
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HEATHKIT TRANSISTOR
RADIO DIRECTION FINDER KIT

The Heathkit Transistor Radio Direction Finder model DF-1
is a self-contained, self-powered, 6-transistor super heter-
odyne broadcast radio receiver incorporating a directional
loop antenna, indicating meter, and integral speaker. It is
designed to serve primarily as an aid to navigation when
out of sight of familiar landmarks. It can be used not only
aboard yachts, fishing craft, tugs, and other vessels which
navigate eitherout Gt mgh%f jand ot aight. But also for
the hunter, hiker, camper; fisherman, aviator, etc. It is
powered by a 9-volt battery. (A spare battéry is also included
with the kit). The frequency range covets the broadcast
band from 540 to 1600 kc ‘and will double as a portable
radio. A directienal htgh -Q ferrite antenpa Is incorporated
which is rotated from the front panel 16 obtain a fix on a
station and a 1 ma meter serves as the null and tuning
indicator. The controls consist of: tuning. volume and power
(on-off), sensitivity, heading indicator (compass rose) and
bearing indicator (antenna index). Overall dimensions
are 7%” W x 54" H x 5%” D. Supplied with
slip-in-place mounting brackets, which allow
easy removal from ship bulkheads or other
similar places. Shpg. Wt. 5 Ibs.

MODEL DF-

*54%

eathkits...

By DAYSTROM

are sold only by direct mail,
passing middleman

profits on to you

Pioneer in

"*do-it-yourself"”

electronics

use it for a

radio-compass or

as a portable radio

TRANSISTOR
RADIO DIRECTION FINDER

HOW CAN YOU MISS?

The Heath Company maintains a technical consultation
service, should you experience some sort of difficulty in
construction or operation. Although only a very small per-
centage of our customers ever have occasion to use this
service (usually only beginners in electronics) it is still
reassuring o know that technical help is available when
needed. A service department is also available, should
you wish a complete factory check of operation and align-
ment or repair. After you build your first Heathkit you'll
realize how easy it is.

Free Catalog

Send for this
informative booklet
listing more than

100 "“do-it-yourself” kits.

COMPANY . %y@ . BENTON HARBOR ‘20,MICH.
i i = i H
- 4y = x A L . L e ik
ORDER
O Parcel Post
BLANK . =
S O Freight
. . City & Zone tate
NOTE: All prices subject to change [] Best wWay
without notice. (PLEASE PRINT)
Enciosed dﬁ"? () check () i
money order for M N
Pleass ship C.OD () postage QUANTITY ITEM ODEL NO PRICE v
enclosed for pounds.
] On Express orders do not include
transportation charges—they will
be collected by the express ogeacy
at time of delivery.
ON PARCEL POST OQRDERS in-
dude postage for weight shown.
0|R3ERS FROM APO’ Ar|r||usl in-
clude full remittance. prices
F.0.B. Benton Harbor, Mich. POSTAGE
[0 SEND FREE Heathkit Catalog
TOTAL
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N 25 years of electronic repairing—

first radios and later TV sets—yvou

inevitably run into a lot of odd cus-

tomers and weird situations. There
was, for instance, that Radiola-IITA
owner who decided I must be more than
a little off my trolley. Right out of a
clear sky this nice old lady phoned the
service manager I'd said that her
ground was poor and she with some of
the best garden soil in town! . .. And
that young radioman of yours had bet-
ter stick to his trade and stop passing
opinions on matters agricultural . . .
Yes, m’am . . . Oh yes, indeed . . . No
m’am . . .

Well anyway, just recently I suddenly

realized that during the past 2 years I
had found use for such unlikely items
as garden hose, a common rake and a
rubber-tired wheelbarrow in my activ-
ities as a TV repairman. Of course
those who live anywhere near an ocean
know the answer to the hose: the sight
of a TV fixer or owner up on a roof
flushing salt spray off an antenna and
lead-in is common. Inlanders would be
surprised at the way this method often
melts snow out of a seaside TV receiver.
(Try it some time—it might be just as
useful in some of those smoky inland
cities.)

The wheelbarrow and the rake,
though—you wouldn’t guess them in a

[
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It’s back to the suburban garden

for better TV servicing

By H. A. HIGHSTONE

month of Sundays. It’s no gag either;
absolutely no double-talk involved. A
16-inch Motorola and an inquisitive
owner started the chain of events lead-
ing to the rake. The sound went out
(a 6J5 heater had opened); the owner
got out his Fix-Your-Own-TV manual,
took the back off his box, bumped
against the picture-tube socket and
broke the neck off the tube a couple of
inches south of the base. The thing just
went hiss, informatively; no other de-
velopments. I suppose it all depends on
the kind of life you’ve been in the
habit of living.

I routinely removed the two pieces of
the defunct tube, set them behind my
shop bench, unpacked a new 16RP4 and
steered its base into the deflection yoke.
That’s as far as I got because that
picture-tube base wouldn’t go through
the yoke! I gouged the plastic insula-
tion a couple of times and nearly got
the tube stuck before I gave up. The
tube base definitely wasn’t oversize.
The trouble grew exclusively out of the
fact that the yoke had been a tight
squeeze to begin with and had subse-
quently gotten out of round for some
mad reason or other. The idea of the
rake occurred to me an hour or so later,
just as I'd decided to join the Foreign
Legion—a resolution arrived at by
every active TV repairman every once
in a while.

RADIO-ELECTRONICS
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The rake, luckily, was a nice new one
with the handle still smooth and pol-
ished. The bulge at the bottom of the
handle—also luckily—was slightly larg-
er [than the outside diameter of a pic-
ture-tube base. After liberal applica-
tions of petroleum jelly, I jammed the
yoke (earlier removed from the chassis)
as far down the rake handle as
it would go; at irregular intervals over
a period of 8 hours I jammed it still
farther. Eventually, the yoke went past
the tube base with 2/1000 (or possibly
3/1000) inch to spare, but that’s all you
need. There in a nutshell, pardner, is
the technique used in fixing TV sets
with a garden rake.

Even the panel of Twenty Questions
couldn’t figure out the story behind
the wheelbarrow. This one started with
the vertical blocking oscillator trans-
former in an RCA 16-incher several
years back. The primary winding opened
and (exactly as it states in the Home
TV Ficers Encyclopedia) failure of
the vertical sweep system was indicated
by a thin horizontal line of light across
the face of the picture tube. (I really
like those home-fixer books; many is
the dollar I’ve raked into my worn till
as/a result of someone being encouraged
to tinker by the 50c book he bought at
the drugstore. Of course, a few rubber
checks have also been raked into the
same till from the same general source,
but suppose we skip that part of the
story.)

Well. several years ago, if you re-
member that far back, a defective part
could be a serious matter. This was the
era of the Big Shortage, when you
were advised to “write for prices on
critical tubes and parts.” “Critical”
meant nearly everything, including
vertical blocking oscillator transform-
ers. Three weeks’ delivery—maybe—
was the best offer after a week of try-
ing; meanwhile the customer, char-
acteristically, was jumping up and
daown, hollering for his set. In desper-
ation. I finally decided to rewind the
accursed contraption. Yeah, rewind it
—the open primary, next to the core,
was No. 39 according to my ciphering
while the secondary was No. 42. Get
Np. 42 in a strong light, against a
white surface and if you have about
10-10 vision you can sometimes actu-
ally see it, but mostly you depend upon
vour sense of touch and it had better be
a keen one.

It was at this point I learned that
you don’t simply pull No. 42 enameled

%, .. I jammed the yoke as far down the
rake handle as it would go.”

off a spool as you do with wire you
can see. I wasted a couple of hours,
broke the wire 40 or 50 times and
wound up with a head as big as a bale
of hay before I discovered the supply
spool must be rotated as the coil is
wound; rotated steadily and just fast
enough to prevent any loops forming
on the floor, because loops develop into
kinks.

A rubber-tired wheelbarrow, an
obliging neighbor and a wife are re-
quired. The wheelbarrow is borrowed
from the neighbor; it is turned upside
down in your shop and an adequate
amount of No. 42 wound on the 16-inch
tire.

The good wife then acts as a motor to
rotate the wheel and to keep the loop
between wheelbarrow and winding
bobbin a foot or so above the floor. The
big wheel turns smoothly and steadily
on its ball bearings and solid base and
has just the right amount of inertia
for this particular job. And if in the
end you wind up with only 85% of the
original turns on the bobbin, a vertical
blocking oscillator works just the same
as before. Mine did, anyway.

And now, just as an added free
attraction, I shall tell all you kind
people who have read this far what I
plan to do if ever I get to be Dictator.
I plan to use still another garden
implement—a pick to be exact—to im-

prove the general tone of the TV indus-

try.

Specifically, I am going to use the
handle of that pick to beat the heads
of people who make ac-de TV sets
with parts arranged three layers deep,
some of the tubes in practically in-
accessible locations in pint-sized chas-
sis and with numerous specialized
components which a repairman is often
3 or 4 weeks getting. END

FEBRUARY,

1958
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THIS 1S THE WAY
A GREAT
TAPE
RECORDER
IS BUILT...

the
new
imported

NORELGO

‘CONTINENTAL’

world’s

most advanced
all-in-one
portable

TAPE
RECORDER

Engineered by Philips of the Nether-
lands, world pioneers in electronics

Precision-crafted by Dutch master
technicians

Styled by the Continent’s top designers

Three speeds (7'2, 3% and 1% ips)...
twin tracks...pushbutton controlled

Special narrow-gap (0.0002 in.) head
for extended frequency response

Built-in wide-range Norelco speaker
Also plays through external hi-fi set

For the name
and address

of your nearest
Norelco dealer,
2write toDept. 67

/V y NORTH AMERICAN PHILIPS CO,, INC.
a;f B4 High Fidelity Products Division
'SBP 230 DUFFY AVENUE, HICKSVILLE, L1, N. Y,
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By ROBERT G. MIDDLETON

TELEVISION CONSULTANT

Fuzz runs into some hair-split-
ting convergeice controls on the
latest crop of color TV receivers
and Red tells him how they

work

controls

OU'RE goosy as a hop-frog this
morning,” Bess remarked as she
poured Fuzzball’s coffee. “Any
little thing and you get the jerks.”

“Fuzz had a hard jolt from a TV set
an hour ago,” Red explained. “His
nerves are half-shot.”

“That’s right,” Fuzz agreed. “I got
to remember that you don’t play around
in the high-voltage cage of a color set,
like you do in a black-and-white.”

“You better know it,” Red replied.

“There’s something else throws me
on some of these color sets, besides the
high voltage,” Fuzz complained.

“Like what, for instance?”

“Well, this rig I worked on yesterday
had a new lever on the yoke like I never
saw before. What’s the piteh?”

Red wrinkled his forehead for a
moment. “Oh, yeah, I know what you
mean. That’s a blue lateral size switeh.”

“Jumping Jupiter,” moaned Fuzz.
“Another blue convergence control?”

“You ought to be glad,” Red replied.
“It lets you do a better convergence
job.’i

“OK, fill me in,” said Fuzz, with a
resigned gesture.

“Did you see a small coil right on
top of the blue lateral corrector?”

“Yop. Couldn’t figure that one at all.”

“Well, that’s the blue Ilateral-size
coil,” Red explained.

“What does it do?”

“That coil corrects the width of the
blue raster.”

“So the blue lateral-size switch would
adjust the current in the coil, to change
the width of the blue raster?” asked
Fuzz.

“You are 100% right, my boy,” Red
replied. “I swear I don’t know how you
do it.”

Bess put in her two cents’ worth, as
she refilled Red’s cup. “He ain’t even as
smart as he looks. He cheats by going

80

to night school. Ask him,” Bess chal-
lenged.

“That right, Fuzz?” asked Red, open-
ing his eyes wide.

“I hate to admit it,” said Fuzz, “but
I signed up for that new color TV
course at the trade school.”

“That’s great, Fuzz,” Red reassured
him. “Just between us girls, we’re never
too old to learn. Keep it up.”

A puzzled look crossed Fuzzball’s
face. “But tell me,” he asked, “how do
vou adjust the blue lateral size switch.
It just don’t make sense to me.”

“Makes lots of sense, when you know
how,” Red replied. “You got to have the
know-how before the ecan-do. That
switch has six positions.”

“You're telling me,” replied Fuzz,
shaking his head.

“Here, let me show you,” said Red,
drawing a sketch on a napkin (Fig. 1).

“There’s the horizontal yoke balancer
we kicked around yesterday,” Fuzzball
observed.

“Correct,” Red replied. “Now, in this
model, the yoke balancer is center-
tapped. The current to the yvoke flows
through the size coil, unless you switch
it out of the circuit.”

“The second position of the size
switch would cut out the size coil entire-
ly,” Fuzz suggested.

“Right. Now, in the first position,
the yoke current causes a reverse mag-
netic field in the size coil—the size of
the blue raster is narrowed a little.”

“I see the whole deal, now,” Fuzz
announced. “If the switech is put on the
third tap, the blue raster widens out.
It will widen out still more on the
fourth tap.”

“You're hot as a firecracker, today,”
Red complimented him. “Maybe you
ought to have a 20,000-volt shock treat-
ment every morning.”

“What did you say, Red? I can’t hear

www americanradiohietorv com

you,” said Fuzz slyly.

Bess shrugged her shoulders and
shook her head slowly.

“OK, wise guy,” Red replied. “Let’s
get back in this world for a change.
Can you see how to adjust the switch
now?”’

“I reckon you would use it along
with the yoke balancer while you’re
bringing in the blue dots at the left and
right edges of the screen,” Fuzz
guessed.

“That’s the general idea,” Red re-
plied.

“Let’s chew some warmed-over cab-
bage a minute,” Fuzzball suggested.

“Like what?”

“Well, we've just been talking about
the horizontal yoke balancer again.
Reminds me that you said vesterday
some of these new sets have a vertical
yoke balancer, too.”

“You remember right.”

“Well, tell me then, how is a vertical
yoke balancer hooked up?”’

Red reached for another napkin and
drew a sketch (Fig. 2). “The vertical
yoke balancer is a pot,” he explained.

“I see now,” Fuzz announced. “That
2-ohm pot throws a little more current
into one coil or the other.”

“It don’t do nothing else,” Red
agreed.

“But why are the yoke coils connected
in parallel in these color sets?’ de-
manded Fuzzball. “Black-and-white sets

FROM HORIZ
OUTPUT TRANS

e

TlTZ 3 04 05 of

BLUE LATERAL SIZE COIL

Fig. 1—The blue raster is smallest when
the size switch is at its first tap, largest
at the sixth tap.
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connect yoke coils in series.”

“For many years,” Red explained
academically, “we have known that
mdre accurate scanning is obtained
with parallel coils. But the efficiency is
lower.”

‘After fighting dynamic convergence
the last few days, I'll vote for parallel
coils all right,” Fuzzball said fervently.

“Riddle me another one,” Red sug-
gested.

“You asked for it,” Fuzzball replied.
“What'’s them little crank handles on
the top and bottom of the yoke for?”

“Oh, yeah, them little gizmos,” said
Red. “Them’s keystone correctors.”

“Come again?”’

“Just like I said. You adjust them to '

>
| VERT vine cos 22 SVERT YOKE BALANCER
<
1)
FROM VERT
OUTPUT TRANS N

Fig. 2—The vertical yoke balancer is a
2.ohm potentiometer.

make the raster the same width at the
top and the bottom of the screen.”

“They get down to pretty fine points '

on some of these color sets, don’t they?”
Fuzz asked.

“But definitely,” Red agreed. “With
set owners as fussy and critical as they
are these days, what are you gonna do?”

“] can't argue,” Fuzzball replied.
“It’s easy to criticize and it’s the best
thing that a lot of our customers do.”

“They put us between the devil and
the deep blue sea,” Red agreed. “If you
don’t split hairs for most of them, they
complain that we didn’t do a good job.
Then they turn right around and bitch
about the cost of receivers.”

“Them’s my sentiments,” Fuzzball
agreed. “I can see where the keystone
correctors would give a little closer

adjustment on horizontal convergence.” |

“Right you are,” Red replied. “You
can make the red and green raster
widths exactly equal by fiddling with
the keystone correctors.”

Fuzzball started to count on his
fingers and hesitated as he came to his
last finger. “Take off your shoes,” Bess
suggested. “Then you can count to
20.”

Red grinned. “I never saw Fuzzball
barefoot. Maybe he can count to 22 that
way.”

“I'Il buy that,” Bess agreed, nodding
her head.

“Oh tish and tosh,” Fuzzball snapped.
“You talk like a bunch of old women.”

“What're you counting up?” asked |

Red.

“Just trying to figure up the number
of convergence controls I got to battle
in these new receivers.”

“Remember one thing, though,” Red
advised.

“What's that?”

“In some of these new receivers the
red and green coils on the convergence
yoke aren’t hooked up separate.”

llNo?"

“No! The red and green dynamic con-
vergence windings are connected in
parallel.”
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TOBE

SERVICE
CAPACITORS

Designed exclusively for service

Tobe Service Capacitors are the only capacitors literally “designed
from the ground up” to meet the exacting requirements of modern
radio and TV servicing. Before a capacitor was ever produced, Tode
engineers determined the ideal characteristics—then borrowed frem
their 36 years experience in the design and manufacture of high-
quality commercial and industrial types. Result: capacitors like the
plastic-sleeved streamlined “Jets” that stand up in the toughestcircuits.

You owe it to yourself to try Tobe Service Capacitors on your next
job. The line is complete—and they cost no more! See your Tobe Dis-
tributor today for full details or write Tobe Deutschmann Corpora-
tion . Distributor Division, 2900 Columbia Ave. Indianapolis 5, Ind.

% R T
w CAPAOCGITORS
®
Old Hands at Dependability
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TABLETOP TRANSISTOR RADIO

ey T S—,
§

In its pelished wood

cabinet, the finished

unit presents an attrac-
tive appearance.

SECONDARY
NEW SECONDARY(L2)

PRIMARY (LB

BATTS 182
UNDER BATT 3

BATT 3

Y7 V6 Ve V4T3

CIIUNDER 213

RI2,S

€ UNDER C7

Under the chassis. No attempt at miniaturization has been made.
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Though not intended as a hi-fi
set, this 7-transistor receiver
8 very easy to listen to

By JAMES E. PUGH, JR.

F you have hesitated to build a full-

sized transistor radio because of the

complicated circuitry and alignment

of a superheterodyne, this trf re-
ceiver may be just what you have been
looking for. It is easy to build and
adjust.

While a trf receiver does not have
as great sensitivity and selectivity as
a superhet with an equal number of
stages, entirely satisfactory perform-
ance is possible. Trf circuitry is
simpler and, since all tuned -circuits
resonate at the same frequency, align-
ment is easier and better tracking over
the tuning range is possible. Reception
is not marred by images or by pickup
at the intermediate frequency, both of
which can be annoying in inexpensive
superhets. And from the other listener’s
viewpoint, it does not radiate interfer-
ence.

Circuit details

The receiver has two stages of trf
amplification and a class-B detector to
provide good sensitivity and selectivity.
This is followed by three audio stages
—the last being a class-B output stage
driving a 4-inch PM speaker. (See
Figure 1.) Two extras are included: a
simple ave system, and negative feed-
back in the driver and output stages
for improved tone.

The first three transistors (V1, V2
and V3) are the rf type (Raytheon
2N112’s) with an alpha cutoff fre-
quency of 5 me. Both V1 and V2 are
connected as grounded-base amplifiers.
The grounded-base circuit is used be-
cause its frequency response is much
better than that of the grounded-
enitter circuit; it has sufficient isola-
tion between its input and output
circuits to make neutralization unneces-
sary.

Fewer parts are used because the
neutralization capacitors and tapped
coils are not required; alignment is
simple since tracking of the three
tuned circuits (L1-C1, L3-C2, 1.5-C3)
is the only adjustment needed, and
because the output impedance of the
grounded-base amplifier is much higher
than that of the grounded-emitter.

The input impedance of the grounded-
base circuit is less than that of the
grounded-emitter but this is no dis-
advantage because both require im-
pedance matching.

Of course, the grounded-base circuit
does not have all the advantages. The

RADIO-ELECTRONICS
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7-pin 98¢ Twin $1.18 9-pin 98¢
PIN STRAIGHTENERS

Printed-Circuit, Angied Tip 65¢

P

Stondard, Angled Tip 65¢

SOLDERING AIDS

WAL JAPPER. L CBS TUBES. - B~
TUBE TAPPIR 10¢

TUBE PULLER
75¢

7-pin min. $1.65 8-pin octal $1.55
TEST ADAPTERS
ELECTRON TUBES
B ®
SEMICONOUCTORS
FEBRUARY, 1958

ﬂ -

TUBE LIFTER
30¢

#ISN3IASI0 ¥3G10S S§g)

SHIZIIML ONIBOYdS STD

SOLDER DISPENSER
REFILLS 49¢

‘:'f

SOLDER DISPENSER
$1.15

PROBING TWEEZERS
35¢

9.pin min. $1.8%

These tools
can make

your work .

easler R
\exmhcturs/

Are you using all eighteen of these tools? Designed
by and for the electronic service-dealer, each can save
you energy, money . . . and time.

And as you well know, a service-dealer has two major
things to sell: his time and know-how. Because CBS
tools save precious time, it is not surprising that over
2.5 million have been sold. Service-dealers, engineers
and technicians use them habitually. The Soldering
Aid, for example, has become a standard.

Many of the tools grew out of a CBS contest. All
are time-tested, painstakingly developed and man-
ufactured to give you helpful, foolproof tools. Their
quality is tops, yet they are priced most economically.

Order the tools you still need from your CBS Tube
distributor — particularly the new Printed-Circuit
Soldering Aids. Ask to see the bigger yet handier new
Tube-and-Tool Caddy. Or write today for CES Tool
Catalog, PA-6.

Let all the CBS tools help make your work easier,
faster; more profitable.

NEW TUBE-AND-TOOL CADDY
$18.80

CBS-HYTRON, Danvers, Massachusetts

A Division of Columbia Broadcasting System, Inc.

For the best in entertainment tune to CBS
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RI, 3,7, ll, 14—1,000 ohms

R2—120,000 ohms

R4, 10, 13—3,300 ohms

R5, 9, 15—18,000 ohms

R6—39,000 ohms

R8—22,000 ohms

R12—pot, 3,000 ohms, with spst switch

R16—150 ohms

R17—4,700 ohms

R18—100 ohms

All resistors Y-watt 109,

Cl, 2, 3—3-gang variable capacitor, 10-365-uuf per
seicﬁtin with trimmers {Allied 60 H 726 or equiv-
alent

C4, 5, 6,7, 8—0.1 uf, 200 volts

C9—.01 uf, 200 volts

grounded-emitter circuit does have an
important one—the well-known greater
gain per stage.

Loop antenna T1 is a high-Q ferrite-
rod type that has been modified slightly
to accommodate the grounded-base cir-
cuit. The sharp tuning properties of
this coil, combined with the medium Q
of T2 and T3, provides a good degree
of seleetivity. The primaries of these
transformers (L1, L3 and L5) are
ready-wound and secondaries L2, L4
and L6 are homemade.

The class-B detector

Detector V3 is a class-B type. Com-
pared with conventional diode detectors,
it has the advantage of providing gain
and, since it is biased nearly to cutoff,
its current needs are extremely small.
Ave action is obtained by applying the
positive de voltage developed across
the collector load resistor (R8) to V1’s
base, through R2.

This voltage becomes more positive
with an increase in signal level and is
in the right direction to decrease
V1’s gain with an inecrease in signal.
A series resistor is used for obtaining
base bias for V1 instead of a voltage
divider because a divider makes the
base voltage nearly immovable and thus
unresponsive to ave voltage.

The audio section is conventional in
most respects. If you plan to use the

L5V EACH el ‘
BATT | BATT3 L sy
081 +y + +
L R . |

DISTANT  BATT4 =

BATT 2

a
470 V2 BASE

150K

TO V3 COU

LECTOR

Fig. 2—Two ways to reduce receiver
sensitivity: a—lower the battery supply
voltage; b—alter the age cirecuit.
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C10, 12—1.0 f, 200 volts

Cll, 13, 15, 16—30 uf, & volts,
lytic I

C4—.05 .f, 200 volts

BATTI, 2, 3, 4—type D flashlight cells

S|—spst on Ri2

Tl—ferrite antenna (Miller type 2000 or equivalent),
new secondary added {see text)

T2, 3—adjustable rf coils, 190-330 xh {Miller 4513 oc
equivalent) with secondaries added (see text).
No. 32 enameled wire for 12 and T3

T4—Driver transformer: primary, 10,000 ohms; sec-
ondary, 2,000 ohms, ct (Argonne AR-109 or
equivalent). (The catalog erroneously lists this
transformer without a center tap)

T5—output transformer: primary, 500 ohms, ct; sec-

miniature electro-

Fig. 1—Circuit of the tabletop receiver.

___________________ -4 BATT 2 BATT3
ondary, 3.2 ohms {Argonne AR-119)
Yl, 2, 3—2N112
Y4—CK721
Y5, 6, 7—CK722

Speaker, 4-inch PM; 3.2-ohm voice coil

Chassis, 1 x 8!/g x 4 inches, open end

Battery holder for | type D cell (Austin Craft 1D or
Acme No. |1}

Battery holder for 3 type D cells (Austin Craft 3D
or Acme No. 28)

Cabinet, wood, 8 5/16 x 5 7/16 x 4!/4-inch inside di-
mensions (Allned 98 S 932 or equivalent)

Knobs

Transistor sockets, 3 pins (3}

Transistor sockets, 5§ pins (5)

Miscellaneous hardware

760 90° jo5°

55°
32°

S

0o — 530

3/4

I-1/16"

- _1600 —I71°
——1620_—|80°

ll

Fig. 3—Dial layout for the set.

receiver where most stations are within
25 to 30 miles, the first audio stage can
be eliminated. If this stage is elimi-
nated, delete R&, R9, R10, R11, C10,
C11 and V4. Change potentiometer R12
to 25,000 ohms and connect it in the
collector cireuit to replace R8. A
CK721 can be used for V5 without re-
quiring any change in the value of
any parts.

(We tested this receiver in a strong-
signal area and discovered that its gain
and sensitivity were much too high. To
provide satisfactory operation, two
modifications were tried. Both worked
successfully and are shown in Fig. 2.

The first consists of placing a spdt
switch between BATT3 and BATT4 as
shown in Fig. 2-a. When the switch is
in the LocaL position, only 1.5 volts
is applied to the radio with a resultant
decrease in sensitivity and gain. The
DISTANT-LOCAL switch ean be mounted
on the front panel.

WwWWWwW.americanradiohistorv.com

The other possibility is to change the
ave circuit as shown in Fig. 2-b. To
do this, remove resistor R4. Replace
resistor R5 with a 150,000-ohm unit and
connect as in Fig. 2-a. Then to finish
up, place a 100,000-ohm resistor across
C7. Of course, in a weak-signal area no
changes are necessary.—FEditor)

Construction techniques

All components are mounted on a
1 x 6% x 4-inch open-end aluminum
chassis to fit one of the smallest wooden
cabinets available. The cabinet’s inside
dimensions are 8 5/16 x 5 7/16 x 4%
inches. Plenty of space is available for
all parts and no attempt is made to
miniaturize other than to use inexpen-
sive transistor transformers, small low-
voltage electrolytics and small rf in-
ductors for T2 and T3.

The first construction step should
be to determine the best location for all
parts. Layout is not critical but care

RADIO-ELECTRONICS
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should be taken in locating the antenna,
batteries and speaker because clearance
between them and the case is tight.

The antenna’s fiber mounting strip is |

too long to fit in the cabinet and is
shortened to 83 inches by cutting an
equal length off each end. Four terminal
lugs are mounted on this strip as shown
in the top-chassis photo. Those shown
are USECO type 1300T terminals
(available at Newark Electric Co.,
Chicago, and the Radio Shack, Boston)
but 4-40 x %-inch machine screws with
solder lugs under their heads are satis-
factory. Solder lugs are used on the
under side of the three left terminals
in e¢ither case.

The antenna is mounted flush with
the back of the chassis. Do not use
metal supports and mount it as far
from the speaker and battery holder
as possible, as nearby metal will lower
the antenna’s Q.

The right end of the antenna is
mounted on a 3 5/16-inch length of
1 -inch-diameter polystyrene or bake-
lite rod. The upper end of the rod is
tapped for a 4-40 x %-inch serew and
the lower end is threaded for a 6-32 x
15-inch screw. The left end of the
antenna is mounted on a 17%-inch length
of %-inch-diameter insulator rod. One
end of this rod is threaded for an 8-32
x Y-inch screw for mounting in the
outer slot in the speaker mounting
bracket. The antenna is fastened to this
rod with a 4-40 x %-inch screw % inch
from the outer end of the rod.

The existing antenna tap is not used
and is taped down with a narrow strip
of vinyl plastic tape. The new seec-
ondary (L2) is 7 turns of No. 20 in-
sulated wire wound in either direction
on the lower end of primary L1. The
ends of this winding are soldered to
the two inner terminal lugs and the
coil is fastened down with polystyrene
coil dope. The lower end of L1 is con-
nected to a ground lug mounted on the
tuning capacitor’s frame and the hot
end is connected to C1’s stator with a
length of spaghetti-covered No. 16 bus
wire, All wires from L1 should be as
short as possible.

A 14 x 3% x 2-inch section is cut from
the bend in the chassis directly under
the speaker to permit mounting closer
to the chassis. This opening can be
seen in the upper left corner of the
underchassis photo. The speaker mount-
ing bracket is fastened with its left
edge flush with the left edge of the
chassis. Transformer Tb6 is mounted
under the magnet frame (directly above
T4) and the separation here will be
about 3/32 inch.

The three-section battery holder is
mounted with two angle brackets. One
can be seen on the left side of the
chassis. The other is mounted on top
of the chassis, under one of the screws
used to fasten the speaker mounting
bracket. The single battery holder
mounts on top of the chassis with the
battery clip flush with the back edge
of the chassis. Allow about 5/32 inch
between the end of this box and the

FEBRUARY, [958

'NEW 2-STEP METHOD
TV SERVICING

AND PERMANENTLY WITH

Save fime—save maney. Don't
Tube. Just attach o Kinecure Ko"egglrl ';hr:asc.:-
K cated by "Check-N-Telf” tester.
® GREEN LABEL corrects Control Grid
Cathode Short and/or Open Control Gn'do
. gﬁD 'I.ABEL corrects Control Grid 1o Caihode.
: ort and/or Open Control Grid. Also Low
. B;.ndsesnc;‘n‘ Porallel Receivers only.
ABEL corrects
Label. For Series recei::::eonr:UI's o8 Red
® YELLOW (ABEL corrects
and/or Cothode Shorted to
or bath in combination with
Extremely Low Emission. For P

Open Cathode
Filoment, Either
Low Emission or
arollel receivers.
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KINECURE KORRECTORS

® SILVER LABEL correct:
Yellow Label. F
Korrectors connot
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or CR Tube. Comes conpl-te with easy s'ecr

follow instructions irk
v and wirin i
your jobber’s now, ¢ e

T
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bottom of the three-section box for
clearance for the end terminal. The
negative terminal is connected to a
solder lug on the tuning capacitor’s
frame.

Tuning capacitor and volume-control
shafts are centered between the outer
edge of the cabinet and the speaker
opening. The front capacitor-mounting
screw is a 6-32 flat head in a counter-
sunk hole to allow room for mounting
the volume control.

The transistor sockets require 5/32
x 11/32-inch mounting holes. These
holes are made by first marking the
outline with a scriber and then care-
fully drilling three %-inch holes inside
the outline. Use a 5/32-inch round file
to bring the hole to size and square
the corners with a jeweler’s or ignition
file. After the sockets are mounted, a
drop of red paint or nail polish on both
sides of the chassis to identify the
collector. This is helpful when placing
the transistors in the sockets and when
making connections to the sockets.

Sockets for V1, V2 and V3, and trans-
formers T2 and T3 are positioned so
that the tuning capacitor stators can
be used to connect the collector of V1
to coil L2 and the collector of V2 to
L5. This layout permits using short
leads in the rf section.

Transistor V1 is located close to the
center of the chassis. A short length of
hookup wire connects its collector to
C2’s stator through a 4-inch hole in
the chassis. Below the solder lug on the
opposite end of C2’s stator is another
hole through which another short wire
connecting C2 to L3 is run.

Transistor V2 is directly above T2
and the secondary (L4), seven turns of
No. 32 enameled wire wound on the
outer surface of L3, is connected to its
emitter. Its collector is connected to
C3's stator. Secondary L6 is 15 turns
of No. 32 wire wound on the outer sur-
face of L5. The hot end of L6 is con-
nected to V3’s base.

The lugs on the transistor sockets
are very small and, where convenient,
it is best to solder only one wire to each
lug. Where several parts connect to the
same lug, tie points can be used for
the neatest arrangement. Or for the
most compact arrangement all of the
parts can be soldered together with a
single wire connected to the lug.

A good mechanical connection is
sometimes difficult to make so, when
using these transistor sockets, it is
important to make a good solder joint.
Cut the transistor leads to %4 inch
with a pair of diagonals. Use the
diagonals with the cutting edge paral-
lel to the long side of the transistor.
This makes the end of the pin wedge-
shaped and correctly oriented to help
spread the spring contact in the socket.

The chassis is fastened to the case
with 6-32 screws threaded into tapped
holes in the bottom edge—or use self-
tapping screws. Rubber feet (1%-inch
diameter) are mounted on each corner
of the eabinet’s bottom.

The cabinet’s back is made from a

wWww.americanradiohistorv.com

STAN-BURN

CATHODE RAY TUBE SPECIALS

ONE YEAR GUARANTEE
STA STAN
BURN|G.E. Type BURN

o
(-]

c:»»..—u....-u....-.-.-—.-.. <
e L
u

3.9 P4 . a
.ALUMINIZED INQUIRE FOR_ANY TUBE TYP!
LISTED. STAN-BURN CRT TUBES RCA LICENSED—
MFD. BY LINCOLN. Ail orders of 8 or more STAN-
BURN CRT are subject to additional 1004 discount.
PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

WHY HI-FI COMPONENTS o KITS
@ RECORD PLAYERS o TAPE
PAY RECORDERS e TUNERS o
AMPLIFIERS e SPEAKERS o
MORE? ELECTRONIC PARTS &
TUBES e Ete.
Top brand natlonally adv. merchandise In this and
other Radio gs. I8 yours at ftow, fow cost.
end us your hn olve Mfr's name and Model No. of
item. rite for '857 catalogs to Dept. RE-2 today.

NOW YOU CAN HAVE
QUALITY HIGH FIDELITY
AT THE LOW STAN-BURN PRICE

Here is top value combined with Buperb HI-FI per.
e new STAN-BURN MARK VIII igh

-4
e -4
— . —— — —— — — — ——

am iifier with a frequency response of 30-20,000 cps
distortion less than 11%6% at full rated output.

Included also in thls excellent system 1is the Collaro

4 speed record changer supplied complete with the

new GE VRIl series magnetic variable reluctance

cartridge with dual sa?phlre styli, a bass reflex speaker

cabinet finished iIn

luxurlous grille cloth to match. Cabinet measures 20”

6 deep x 23” high footed base included.

Comnletlng the system is the new STAN-BURN SELEC.

127 coaxlal speaker to give you llve perrorm

ance realism right ip your own living

Only $97. 49—F O B.~N.Y.

above with AM/FM tuner add $47.5

above with nlamond LP necdle add $8.00

Tuner only $ S0

Amplifier only 532 so

-
—— ——— ————— —

HI-F1 DIAMOND NEEDLES—1 Yr, Guar.

Diamond needles reduce record wear and needle nolse
thus retaining full frequency response and tonal qual-
ities of yvour records for a longer period of time.

SINGLE DIAMOND needle.
DIAMOND SAPP dual needle. . .

Shipment PPD. (specify cartridge

RECORD CHANGERS

COLLARO RC-456 4 speed changer....

GARRARD RC-88 4 speed changer.

GARRARD RC-98 4 speed changer.

FRE wood mounting base, record wiping cloth
and 45 RPM spindie with all orders for

Collaro and Garrard changers, with this ad.

YM 4 SPEED HI-FI CHANGER—Model 1210

with Ronette or Astatic flip-over

cartridge «.....c0cciveeiiicoasess..$22.95

MONARCH Model UABU 4 SPEED AUTO.
INTERMIX CHANGER less crystal
cartridge +....cecveiccrcrssnnsoas. .$19.95

RONETTE (phono fiuid} ccrfrldge ﬂip;ozv;;
(FTX) cooaoooBooMsoc0000000apaaa
SONOTONE caﬂridge. fiip-over. . ..%2.98
45 RPM SPINDLE for V.M. or Monarch. .$1.98
WOOD MOUNTING BASE for V.M. or $3.95

Monarch .......... $ooo00a
MOUNTING BOARD unﬁmshed for V M.
orMonarch .........cciiviiiinnian, $1.50
NEW GENERAL ELECTRIC HI-FI VARIABLE
RELUCTANCE CARTRIDGE. Replaces discon-
tinued RPX050 type. Full range reproduction
20-20,000 cycles. Four gram tracking force
for minimum record and stylus wear.

4G050—Dual Sapphire needles.........$8.77
4G052—Diamond, Sapphire needles. . .SIB 99

' We stock the following manufac-
turers complete line of kits—see
reference 9aqes

ACO see pg. 134-135
ARKAY Se¢ paj e 146

SICO see pages 29-30

ALITY ELECTRO-VOIi
PRECISE SeelpgEenas lnslde Back Cover
BOGEN CABINART
GROMMES TECHMASTER

All domestic orders will be shipped prepaid. Send us
your list. Order by Mfr. and Model No. of ite

$20 WORTH OF ELECTROMNIC PARTS IN GRAB-BAG
consisting of; Porcelaln sockets, coils, speaker, transf.
resis, cond, LY eeeau sz $1.98 (plus SOc postage).

YOU NAME IT—WE HAVE IT
Complete line of T.V. & Radio recelving tubes. colll

|
|
|
transf., controls & I
|
|
I
1

mum Order—DEALER DISCOUNTS! Thousands o' sa(-

Isl'ed HI-Fi enthusiasts and dealers will uch that

STAN-BURN GIVES THE BEST DEAI. POSSIBLE
EXPORT INQUIRIES AND OFFERS INVIT

‘resrm: 2004 wlth ordev. Balance €.0.D. A|| pnces
8 YOR! use.

Write for our laten prlce iist and Hi-Fi Catal

RE-2. All Prices Subject to Change Wlthout Notice.

STAN-BURN :zoosme, o

§58 CONEY ISLAND AVE. = B'KLYN 18, N. V.
RADIO-ELECTRONICS


www.americanradiohistory.com

&

RADIO

piece of Y%-inch Masonite cut about 1
inch smaller than the case’s outside
dimensions. It is fastened with small
wood screws in each corner and pro-
vides excellent protection when the
receiver is used as a portable.

Receiver alignment

Alignment is a simple operation and
is best done with a signal generator
although very good results can be ob-
tained using only two broadcast stations
of known frequency and a dc volt-
meter. First make a dial on stiff card-
board as shown in Fig. 8 and fasten it
temporarily to the front of the tuning
capacitor frame. Connect a 0-10-volt
de meter—preferably with a 20,000-
ohms-per-volt movement — from V3's
collector to ground and lightly couple
the output of the signal generator to
the loop antenna.

Adjust C1’s trimmer so that a 1620-
ke signal falls at the correct point on
the dial. Check that the low end re-
sonates at about 530 ke. Now set the
dial and the generator to 600 ke and
adjust T2 and T3 for maximum output.
Next set the dial and signal generator
to 1400 ke and adjust C2 and C3 for
maximum output.

Repeat these adjustments until maxi-
mum output is obtained at both 600 and
1400 ke. Check occasionally at 1620 ke
to see that dial calibration is still
correct.

If a signal generator is not available,
it is possible to make a reasonably good
alignment by using two broadcast sta-
tions of known frequency—preferably
close to 600 and 1400 ke. First deter-
mine the frequency of each station
and then adjust C1 until the one near
1400 ke falls at the correct dial reading.
Then set the dial to the reading where
the lower-frequency station should be
peaked. Adjust T2 and T3 for maxi-
mum output.

Now reset the dial to read the pre-
determined frequency of the higher-
frequency station and adjust C2 and
C3 trimmers for maximum output. Re-
peat these adjustments until both sta-
tions are peaked at the correct dial
reading. Remove the cardboard dial,
put the chassis in the cabinet and the
radio is ready to use.

The performance of this receiver is
satisfactory for either home or portable
use. It covers the broadcast band from
530 to 1620 ke with good tracking over
the entire range. Its sensitivity is good
enough for acceptable daytime recep-
tion of lower-power stations up to 60
miles away. Good nighttime reception
of stations up to 1,000 miles away has
been noted.

The no-signal battery drain is 6 ma, |

increasing to 30 ma at full output. Ac-
ceptable operation is obtained with
a battery voltage as low as 4, which
means that battery life should be at
least 500 hours.

The overall dimensions of the case
are 4% x93% x6 inches. The total
weight, including batteries, is less than
4% pounds END

FEBRUARY, 1958
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*Utility Type Transistorized ”

POWER SUPPLY

Size: 4V2" x 3V4" x 1”

Weight: 10 ounces S o5
Input Voltage: 12-14 39

Output Voltage: selectable 200, 250, 300

*Not a kit, but completely assembled
with all necessary filtering .

TOROID
TRANSFORMERS

available to meet any voltage up to 600
volts with current demands to 300 M A

Lol

Standard Toroid H.D. Toroid

¢ Input Voltage: 12-14 or 24-28 ¢ input Voitage: 12-14 or 24-28

* Output Voltage: from full wave ¢ Output Voltage: 450 or 600
bridge rectifier 225 and 450 simul. Output Current: 150 MA

Constant load to 40 watts 50
20% duty cycle to 80 watts $'8

$'6°° Matched Pair Power Transistors $.l.l 00

All fully performance tested, 100% guaranteed. Manufactured by

makers of world-famous SUNAIR L.F. Aviation Transceivers.
Quantity prices available on request.

SUNAIR ELECTRONICS, INC.
Broward County International Airport
Fort Lauderdale, Florida

Please send { ) Transistorized Power Supply(s) $39.95 ea.;

Dept. 9

s U” { ) Stondard Toroid Transformer(s) $16.00 ea.; { ) H.D.
Toroid(s) $18.50 ea.; { ) Matched Pair(s) Power Transistors
$11.00 ea. Enclosed is { ] money order; { ) check for
S — Equipment desired for operation
{  )12-volis;{ ) 24-volts.

E,'ECTRONlCSI ’Nc' NGM eIy s LY - - - + « « :F - SZFTELYY: - TETETETEELY. Y.
Address. ...ttt i i i
(41376 00000 0o ogac NN ] Zone...... State.......

s 5 By

89

WwWWW . americanradiohistorv.com


www.americanradiohistory.com

L RAACAA

Superior's New Model TD-55
EMISSION TYPE

(et

s MKTONE
optaRTING STV

bl
t'f;an TESTER

Streamlined

TUBE TESTERS

'The Experimenter or Part-time Serviceman, who has  Speedy, yet efficient operation
delayed purchasing a higher priced Tube Tester. is accomplished by: Elimination
The Professional Serviceman, who needs an extra of old style sockets used for

Tube Tester for outside calls. testing obsolete tubes (26, 27
The busy TV Service Organization, which needs 57, 59, etc.) and providing sock-
extra Tube Testers for its fieid men. ets and circuits for efficiently
testing the new Noval and Sub-
e You can't insert a tube In wrong socket. Separate sockets are  Minar types.
used, one for each type of tube base. » “Free-point’ element  Model TD-55 comes complete
switching system Any pin may be used as a filament pin and  with operating instructions and
the voltage applied between that pin and any other pin, or even  Charts and streamlined carrying
the “top-cap’’. ® Checks for shorts and leakages between all  ©3%¢:

elements. Provides a super sensitive method of checking for -
shorts and leakages up to 5 Megohms between any and all of
the terminals. Continuity between various sections is individ-

ually Indicated. o Elemental switches are numbered in strict NET
accordance with R.M.A. specification. The & position fast-action

snap switches are all numbered in exact accordance with the,
standard R.M.A. numbering system.

- Superior’s .
‘ i New
Suporlor®s Model TW-11
Now Model TV-40 ’

STANDARD PROFESSIONAL
Y PICTURE

, TUBE
= TUB
= TUBE TESTER\ TESTER

Picture Tube Tester With a for
Measuring Degree of Emission—at Only $15.85 ® '{:ststall tubﬁf,llr;dudlng;, 5, I6,l s OctaI,NLocklln, Hsearing Aid,
Of course you can buy an adapter for about '$5 yratron, n_a ures, Sub-minjatures, Novals, Sub-minars,
—which theoretically will convert your standard Proximity Fuse Types, etc. ) )
tube tester into a picture-tube tester; or a ® Uses the new self-cieaning Lever Action Switches for Individual
= neon type Instrument which sells for a little element testing, All elements are numbered according to pin-
number in the RMA base numbering system.

'\ more and is- supposed to be ‘*as good as’’ a .
metered instrument. Superior does not make ® Model TW-11 does not use combination type sockets. Instead

nor do they recommend use of C.R.T. individual sockets are used for each type of tube. Thus it is
adagters of neon gadgets because a impossible to damage a tube by inserting it in the wrong socket.
: Cathode Ray Tube is a very complex @ Free-moving bulit-in roll chart provides complete data for all
- ; device, and to properly test it, you tubes. Printed in large easy-to-read type.
need an instrument deslgned exclusively to test C. R. Tubes and nothing else. NOISE TEST: Phono-jack on front panel for plugging in either

Tests ALL magnetically defiected tubes
+..0n the set.. . out of the set,,, in the carton!
Tests all magnetically deflected picture tubes from 7 Inch to 30 inch types.
e Tests for quality by the well established emisslon method. All readings
on ‘““Good-Bad’ scale.
o Tests for inter-element shorts and leakages up to 5 megohms.
e Test for open elements.
EASY TO USE: Simply insert line cord into any 110 volt A.C. outlet, then
attach tester socket to tube base (ion trap need not be on tube). Throw
switch up for guality test. .. read direct on Good-Bad scale, Throw

switch down for all leakage tests.
Comes absolutely complete — 85
i nothing else to buy. Round NE

‘ cornered molded bakelite

phones or externai amplifier detects microphonic tubes or noise
due to faulty elements and loose internal connections.

EXTRAORDINARY FEATURE
SEPARATE SCALE FOR LOW-CURRENT TUBES

Previously, on emission-type tube testers, it has been standard
practice to use one scale for all tubes, As a resuit, 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.
The model TW-11 operates on 105-
130 volt 60 Cycles A.C. Comes

housed in a beautiful hand-rubbed
oak cablnet complete with portable NET

case. Only. .. cover.

||||||||III|||||

——
|
"TRANS-CONDUCTANCE TUBE TESTER
l
. TESTING TUBES v NEWLY DESIGNED FIVE POSITION LEVER
The new Mode! TV-12  Employs Improved TRANS-CONDUCTANGE circuit, An ~ SWITCH ASSEMBLY. Permits application of
In-phase signal is impressed on the input sectlon separate voltages as required for both plate
of a tube and the resultant plate current change and grid of tube under test, resuiting in im-
is measufre?. Tlh{s prtohvides the :nos}ﬂsutn\ittagle proved Trans-Conductance circuit.
method of simulating the manner In which tubes
actually operate in Radlo &-TV receivers, ampli- At l{EST'NGbTRA:“S'”gde tel
fiers and other circuits. Amplification factor, plate t t"%“s S |°’ “g ed sa ely an dlta' equaTe y
resistance and cathode emission are all correlated ested only under dynamic conditions. The

Model TV-12 will test all transistors in that

approved manner, and quality is read direct|,
v NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped on a special ““transistor only’ meter scale. 4
transformer makes it possible to compensate for

'I‘,l;e voltage variations to a tolerance of better than Model TV-12 50

in one meter reading.

; 1 A ;. housed in hand-
o B) & SAFETY BUTTONprotects both the tube under test  some rugged
. 5 and the instrument meter against damage due to portable cabinet NET
overfoad or other form of improper switching. sells for only

vl EXAMINE BEFORE YOU BUY!
B YT usE APPROVAL FORM ON NEXT PAGE
I

e SRS ift | Iil it AT
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Superior's

New Model

irs A CONDENSER BRIDGE s » RESISTANCE BRIDGE

4 Ranges:

5 megohms.

APPROVAL |

NO MONEY

WITH O

OCOD

TRY ANY

of the instruments on this or

on the facing page, for 10 days

before you buy. If completely satis-

fied then send down payment and pay

balance as

indicated on coupon. No

Interest or Finance Charges Added!

\/ CAPACITY BRIDGE SECTION

.00001 Microfarad to .005 Microfarad;
.001 Microfarad to .5 Microfarad,
50 Microfarads; 20 Microfarads to 1000 Microfarads.
Will also measure the power factor of all condensers
from .1 to 1000 Microfarads.

+/ RESISTANCE BRIDGE SECTION

2 Ranges: 100 ohms to 50,000 ohms; 10,000 chms to

\/ SIGNAL TRACER SECTION

With the use of the R.F. and A.F. Probes included
with the Model 76, you can make stage gain measure.
ments, locate sngnal loss in R.F. and Audio stages,
localize faulty stages, locate distortion and hum, etc.
\/ TY ANTENNA TESTER SECTION

Loss of sync., snow and instability are only a few of
the faults which may be due to a break in the an-

i NV

> -

"mmwmwmunmu""""'"7-'" N e

Dept. D-427, 3849 Tenth Ave., New York 34, N.Y. O Model 16

Please send me the units checked.
pay down payment within 10 days and to pay
the monthly balance as shown.
stood there will be no finance or interest
charges added. It is further understood that
should | fail to make payment when due, the
full unpaid balance shall become immedi-
ately due and payable.

I

irs A TV ANTENNA TESTER

tenna, so why not check the TV an- |
tenna first? Locates a break In any ,
TV antenna and measures the loca-
tion of the break in feet from the . J,

| HﬂmHUIWIHIIJHIHJuuum | ‘
| n

s A SIGNAL TESTER

.1 Microfarad to

set terminats.

Complete with R.F. and A.F. probes
and test leads ............cccoocerviiniins |

. 11104

new Model

GENOMETER

A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:
AM. Radio » F.M. Radio « Amplifiers  Black and White TV ¢ Color TV

7 Signal Generators in One!
R. F. Signal Generator for A.M. s~ Bar Generator » Audio Frequency

R. F. Signal Generator for F.M. s~ Cross Hatch Gemerator Generator
» Color Dot Pattern Generator ,» Marker Generator

R. F. SIGNAL GENERATOR: Provides complete covarage for A.M. and F.M. alignment.
Generates Radio Frequencies from 100 Kilocycles to 60 Megacycles on funda-
mentals and from 60 Megacycles to 180 Megacycles on powerful harmonics. e
VARIABLE AUDIO FREQUENCY GENERATOR: In addition to a fixed 400 cycle sine-
wave audio, the Genometer provides a variable 300 cycle to 20,000 cycle peaked
wave audio signal. « BAR GENERATOR: Projects an actual Bar Pattern on any
TV Receiver Screen. Pattern wlll consist of 4 to 16 horizontal bars or 7 to 20
vertical bars, ¢ CROSS HATCH GENERATOR: Genometer will project a cross-
hatch pattern on any TV picture tube. The pattern will consist of non:shifting
horizontal and vertical lines interfaced to peovide a stable cross-hatch effect.
e DOT PATTERN GENERATOR (FOR COLOR TV): The Dot Pattern projected on any
color TV Receiver tube by the Model TV-50 will enable you to adjust for
proper color convergence. » MARKER GENERATOR: The followIng markers are
provided: 189 Kc., 262.5 Kc., 456 Kc., 600 Kc., 1000 Kc., 1400 Kc., 1600 Ke.,
2000 Kc., 2500 Kc 3579 Ke. ., 4.5 Mc 5 Mc 10.7 Mc., (3579 Kc. is the

AT ml i

MODEL TV-50 comes abso-
T lll

futely complete with
shielded leads and
.Total Price $47.50
Balance $6.00

operating instruc-
tions.

”" " I Illm o

0O Model TW-11.
$11.50 within 10 days.
monthly for 6 months.

[ S — Total Price $26.95
$6.95 within 10 days. Balance $5.00
monthly for 4 months,

{0 Model TD-55.......Total Price $26.95
$6.95 within 10 days. Balance $5.00
monthly for 4 months.

{0 Model T¥-40....... Total Price §15.85

$3.85 within 10 days. Balance $4.00
monthly for 3 months.

{0 Model TV-12....... Total Price $72.50
$22.50 within 10 days. Balance $10.00
monthly for 5 months.

O Model TY-50 .....Total Price $47.50
$11.50 within 10 davs. Balance $6.00
monthly for 6 months.

| agree to

1t is under-

Zone State

If not completely satisfied return Name
unit to us, no explanation i Address
necessary. MM ””I a
‘ ity S
) | !
“ “l . “”l“...m !

1958

FEBRUARY,

All prices net, F.0.B., N.Y.C.
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RADIO

By JACK

AST month we took a close look at
the first four stages of transistor
auto radios—rf, mixer, oscillator
and if. We also covered the pre-

cautions a pre-transistor service tech-
nician must keep in mind when work-
ing on transistor sets. Now we will
continue our tour of the auto radio,
this time starting with the detector.

A transistor detector is somewhat
similar to the familiar diode detector,
but differs in theory. The if signal is
applied to the base through a stepdown
transformer. The base is not supplied
with forward bias, and the transistor
remains cut off until voltage is applied.
(see Fig. 6). Thus, the transistor con-
ducts only on the positive half-cycles of
the applied current and is cut off on the
other half—standard detector action.
Filtering out the remaining if pulsa-
tions from the signal is taken care of
by the .05-puf capacitor shunted from
emitter to ground.

The audio signal developed is applied
to the manual volume control, which is
connected through a 25-uf capacitor to
the coupling transformer feeding the
audio pream. In some circuits, especial-
ly those used in signal-seeking or
search-tuner radios, additional detector
isolation may be found. A crystal diode
in series with the detector’s base lead
is often used. It is needed to avoid un-
due signal damping at this point, where
it would possibly interfere with the
normal triggering action of the tuner,
causing it to stop on sidebands of
strong signals.

Agc circuits

As in tube sets, some form of auto-
matic gain control is needed to keep
the output fairly constant for signal
variations. A separate transistor is
used as an agc amplifier and a crystal
diode for the actual 1ectification of the
signal voltages. The agc bus is almost
identical with the circuit in tube sets
(see Fig. 7). This circuit will introduce
a very unusual feature to the pre-
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transistor tech—this age voltage, on an
increase in signal, goes positive, instead
of negative as in tube sets! The higher
the signal strength, the more positive
the age voltage. The positive voltage,
applied to the controlled transistor’s
emitter, reduces the stage’s gain. In
some sets, a strong input signal drives
the controlled stages into complete cut-
off, with the only signal transfer being
that due to the transistor’s interelec-
trode capacitance. This only happens on
very strong signals when it is desirable
to keep the receiver sensitivity at a
very low level to avoid blocking and
distortion.

Another rather unusual circuit, ex-
cept in some very large tube sets, is the

680n

£ VOL CONT
TO AUDIO
PREAMP
AUDIO COUPLING
TRANS

Fig. 6—Simplified circuit of a transis-
tor, audio-detector stage.
separate age amplifier. This raises the
age voltage to the necessary level.
Emitter resistors for the controlled
stages are part of the ground-return
circuit for this transistor amplifier.
Thus, the voltage developed is applied
to these elements, controlling the gain
of their respective stages. Note, in Fig.
7, the crystal diode connected in series
with the age connection to the rf ampli-
fier. This functions by reverse conduc-
tion—the so-called Zener point, as a
delay for age voltage applied to the rf
stage. The diode maintains a high
resistance until age voltage has reached
a given point. Then it suddenly starts
to conduct, allowing the agc voltage
to reach the rf stage’s emitter. This
keeps the rf stage operating efficiently

www.americanradiohistorv.com

Part II—Transistor circuits
and tube circuits are mnot
alike. Look at these tran-
sistor audio, agc and auto-
matic-tuning stages and see
the differences

over a wide range of signal strength.
It also keeps selectivity, image rejec-
tion and signal-to-noise ratio at a high
level.

Audio stages

Whenever detector output is not
sufficient to drive the output stages, a
preamp is used (see Fig. 8). The one
shown uses a p-n-p 2N109, which is
a medium-power type with a higher
current amplification than the 2N149’s
used in earlier stages. The usual input
and output matching transformers are
used. The tertiary winding shown at
the bottom of the driver transformer
delivers a degenerative voltage to the
emitter to improve the stage’s quality.
The 100-ohm resistor shown in the
emitter circuit is the self-bias resistor.
It stabilizes the transistor against
changes in emitter current caused by
temperature variations. The 100-gf
capacitor bypasses this resistor, pre-
venting audio degeneration by provid-
ing a low-impedance path to ground for
the af signals. A tone control is shown
in the collector circuit of this stage.
This is the familiar high-cut type used
in many sets for years.

2NI50  2N149 2N149
RF AMPL MIXER ST IF AMPL
oK | LK 5K K
T TIN295 =
DELAY DIODE 47K
63
1F OUTPUT TRANS Ao
fhow
LAST
IFAMPL

220

+
|ooI =100
-1

Fig. 7—Agc control circuit. Note sep-
arate agce detector and age amplifier.
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SPRAGUE’ TEL-OHMIKE™ -

MOOEL 1Q-5 CAPACITOR ANALTIER

«d

PEBCENT POWTR FACIOR

an ot

mi.‘ ¢ ik m e
&

g ot ATLTN

LA S

S
St

SPRACUE PRODULTS LOMPEAY ] | !
T sore e astisati o 4 g

NEW TO-5 TEL-OHMIKE®
capacitor analyzer

EInnne

measures all s = =« PIUs

'3 5 ext;a .
feature -

Measures up to
2000 uf in five Ov-
erlapping ranges

. including an
accurate 1 to 100
uuf range, exclu-
sive with Sprague.

POWER
FACTOR

Power factor of
electrolytic capaci-
tors is measured by
the highly accurate
bridge method.
Reads up to 559,
in three ranges for
convenience in
measurement.

LEAKAGE
CURRENT

Leakage current of
electrolytics is
measured directly
on the meter, with
exact rated voltage
up to 600 v. ap-
plied from contin-
uously adjustable
power supply.

Insulation resist-
ance of paper, ce-
ramic, and mica
capacitors is read
directly on meter
.up to 20,000
megohms.

TURNS RATIO

In acdition to its
function as a com-
plete capacitor an-
alyzer, the TO-5
also measures the
turns ratio of
power and audio
transformers.

Two ranges —
0-6-60 ma.

SEE THE NEW T0-5 TEL-OHMIKE IN
ACTION . AT YOUR DISTRIBUTOR!

This 4-in-1 test instrument is only 874" high, 145" wide,
and 64" deep ... weighs a mere 12!/; pounds. The com-
plete price for...

MODEL TO-5 (115 VAC/50-60 ¢y} .. Only $8390

net

The NEW TO-5 TEL-OHMIKE Capacitor
Analyzer is one of the fastest and surest ways of
measuring . .. capacitance, power factor, leak-
age current, insulation resistance, and turns
ratio. This compact, easy-to-use instrument has
the highest accuracy of any instrument of its
type available to the service trade.

New jumbo dial makes meter reading easy.
Special color-keyed pushbuttons permit instant
range selection ... and allow automatic
safety discharge of capacitors after testing.
Magic-eye tube simplifies bridge balancing for
capacitance and power factor measurements.

. $89.90 net
$93.90 net

Also available: Model TO-5X for 115-23Q V/25-60 cy.
Model TP-5RM for rack mounting

SPRAGUE

world’s largest capacitor manufacturer

SPRAGUE PRODUCTS COMPANY, DISTRIBUTORS' DIVISION OF SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASS.
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CRT 400 PROVES REAL MONEY-MAKER

Thousands of servicemen today make money

and keep customer good-will by checking and

correcting b&w picture tube troubles with the

famous B&K CRT 400, right in the home without

removing tube from set. Restores emission and

brightness. Repairs inter-element shorts and open

New (40 Adapter for circuits. Checks leakage. Indicates picture quality

110° Tubes ond Color Tubes customer can expect. Life Test checks gas content
and predicts remaining useful life of picture tube.
Makes new picture tube replacement sales easier!

Model 400 (without adapter). .. .. Net, $5995

NEW MODEL C40 ADAPTER DOUBLES VALUE OF B&K CRT

Designed for use with all B&K Models 400 and

350 CRT’s. Makes it easy to test and rejuvenate TV
color picture tubes and 110° picture tubes. Isolates
and detects difficult color troubles. Tests and
rejuvenates each gun of the color picture tube
separately the same way as a black & white tube.
Model C40 Adapter. ... ... .. .. ... Net, 3995

See your B&K distributor, or write for Bulletin AP10-E

Mokers of CRT, DYNA-QUIK, DYNA-SCAN ond CALIBRATOR

BaK MANUFACTURING CO.
3726 N. Southport Ave. - Chicago 13, illinois

L 250 POWER AMAZING BLACK LIGHT
i TELESCOPE LENS KIT [250-watt uitra-vio-

magnet. most powers
ful made. a sensation- = 2
Make your own high powered 6 ft. '; . ig sonm:ei
telescope! Kit contains 2” diam. JMakes fluorescen

al bargain! The low
price of $1.50 is less

757 focal length ound 4nd bl articles glow in the
ocal fengti, ground and POl-Rqapy it

ished objective lens and necessar¥{iamp socket.
eye pieces. Magnifies 50x to 250x.Jlexperimenting, en-
Full instructions. tertaining, unusual
lighting effects.

ITEM NO. 123 e N
ip. wt. g
$2.95 . ITEM NO. 87 $2.95
Special Bargain 3

{Shp. Chgs. 10c) (Shp. Chgs. 10c¢) {P. P. & HdIg. Chgs. 35c¢)

———————————— WATTHOUR METER

ers, hobbyists wiil &
{ind hundreds of uses K
for this powerful 1 o0z.
Alnicopermanent mag-
net. TLIFTS 5 LBS.
EASILY. Limlited
quantity.  Order sev-

HUDSON SPECIALTIES CO., 1860 W. 14th St.
Dept. RE 2-58, New York 11, N. Y.

I am enclosing full remittance for items eircled f Sy tbinna
pelow. (Be sure to include shipping charges.) Leading makes rgcondlllon
ed. ldeal for trailer parks.

s4 33 Isd a3 100-110 volts, 60 cycles. 2-

| e wire A./C. 5 amp. Heavy metal
2 e e case 814" x 6Y” x 5”. Easy

: SRSSRE T — to install. Ship. wt. 14 fbs.
e ITEM NO. 33

| NOW ONLY 54-50

| City) Dl Zone. State. (P.P. & Hdlg. Chgs. $1.25)

pf—— _  mw N !
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TONE CONTROL
220

L
i o
T.25 -

4704
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2NI09
AUDIO PREAMP DRIVER TRANS

TO AUDIO QUTPUT STAGE

Fig. 8—Audio preamp stage, needed
when detector output is insufficient to
drive the audio output stage.

Fig. 9 shows a 2N173 connected in
a single-ended, common-emitter output
circuit. The necessary forward bias is
developed across a 10-ohm resistor in
the voltage-divider network. By vary-
ing the bias adjust potentiometer,
forward bias is set to the proper point.
This must be adjusted with a milliam-
meter in the collector circuit. For the
values shown, a typical reading would
be 900-930 ma.

Since collector current in this circuit
is nearly 1 amp and the transformer
used has a de resistance of about 1
ohm, collector voltage will be about 1.
This is a handy test of whether the
transistor is working. As the collector
is returned directly to ground with no
voltage actually applied to it, if the
voltage is present, the transistor must
be working! Low voltage at this point
would indicate a weak transistor, low
output or insufficient driving current.

The 0.47-ohm resistor stabilizes col-
lector current and prevents thermal
runaway due to transistor heating. As
temperature increases during opera-
tion, the transistor’s resistance drops,
causing it to draw more current. This
produces a change in the voltage across
the 0.47-ohm resistor, which adjusts the
bias and opposes the original current
change.

Power transistors are always
mounted tightly to a suitable chassis,
which acts as a heat sink, carrying
away excess heat. The power transis-
tor’s collector is connected to the case
and mounting stud and must be in-
sulated from the metal chassis. This is
generally done by using a thin mica
or anodized-aluminum washer between
case and ground. When removing or
replacing these transistors, be sure that
the insulator is replaced and that it has
not been damaged.

Fig. 10 shows two 2N278 power
transistors in a push-pull circuit. They
are connected in a common-emitter
configuration to take advantage of
their tremendous power gain. This
eircuit uses the familiar class-AB
biasing, in which each transistor ampli-
fies only during half of each eycle, just
as in a tube circuit. A thermistor in
the emitter ecircuit stabilizes the stage
against troubles caused by excessive
heating.

The collectors are connected to

RADIO-ELECTRONICS
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Better molded composition-elemén‘t
potentiometers by CLAROSTAT

2-watt molded composition-element potentiometers meet-
ing MIL-R-94A specifications. Totally enclosed against
moisture and dust. High stability under extreme climatic
and operational conditions. Stainless steel shaft. Goid-
plated terminals. Completely non-ferrous construction.
V/iper assembly of one-piece construction. Carbon-to-
carbon contact results in very low noise. 1" diameter;
%" deep. Available from 50 ohms to 10 megohms. In
various shaft and bushing designs; shaft and mounting
seals; with switch; in dual or dual-concentric units.

® 53 C Line Potentiometers

are available in single or L4 As_k your Clarcstat dis-
duals, linear or tapered, tributor for these Claro-
with power switches. A stat Molded-Element Po-
wide selection of resistance tentiometers. Ask for
values in stock and avail- Ls literature.

able for immediate deliv-

ery.

CONTROLS AND RESISTORS
CLAROSTAT Mfg. Co., Inc., Dover, New Hampshire
in Canada: Canadian Marconi Co., Lid., Toronto 17, Onl.

Manufactured under license in Great Britain by A. B. Metal Products Ltd., 17
Swratton St., London W.1, Concessionaires for British Commonwealth except Canada.
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NEW RECORD CHANGER
ACHIEVES HIGH FIDELITY
TURNTABLE PERFORMANCE
GLASER-STEERS

S Shenty Shien

offers fully automatic operation
and added record and stylus protection

At last, the quality performance of a
turntable has been combined with flawless
record handling convenience, The result is —
the new Glaser-Steers GS Seventy Seven.
Wow and flutter are virtually non-existent.
Rumble, for all practical purposes, has been
eliminated, and automatic features such as
the amazing ‘SPEEDMINDER’ mark the GS-77
as the most advanced record changer of our
time.

‘SPEEDMINDER’ does your thinking —
prevents you from using the wrong stylus
with your records; selects the correct turn-
table speed ... and intermixes and plays 33
and 45 rpm records automatically, without
regard lo size or sequence,

Another important GS-77 feature is
that the turntable pauses during change
cycles and doesn’t resume motion until next
record has come into play position and stylus
is in lead-in groove. This eliminates record
surface wear caused by grinding action of
record dropping on moving disc—a common
drawback in other changers.

Other GS-77 features include —
CHANGE CYCLE - only 5 seconds - fastest
in the field. MOTOR — 4-pole induction; dy-
namically balanced, hum shielded and shock
suspended. ARM - acoustically isolated; has
vernier adjustment for stylus pressure, and
convenient finger lift for manual play, as
well as indicator to facilitate location of
stylus on groove; variation in stylus pressure
between first and tenth record is less than
1 gram. MUTING SWITCH & R/C NET-
WORK — maintains silence except when rec-
ord is being played. IDLER — automatically
disengages in ‘off’ position to prevent flat
spots. PRE-WIRED for easy installation,
replaces most other changers.

The new GS-77 is absolutely jam-
proof. A single knob controls all automatic
and manual speed operations.

$59.50 less cartridge and base

(base illustrated, $9.60)

Sec and hear the new GS-77 at your local
high fidelity dealer, or write for information.

[ ]
» GLASER-STEERS coRrP. !
+» 20 Main Street, Belleville 9, N. J. ¢
L]
: Please send me complete information on the :
« GS-77. H
[] 1]
+ NAME e
. .
3 ADDRESS 9
. :
5 Ty ZONE STATE 0
L] »

RE-2
eass

9%

‘ RADIO

ground through the output transfor-
mer’s primary. The center tap of this
transformer is a good place to insert
a milliammeter to measure collector
current. In a circuit like this, total
collector current should be about 100
ma for true class-AB operation. This
current can be set to the correct value
by varying the hase voltage—a poten-
tiometer adjustment is usually provided
in the voltage-divider network.

Signal-seeking tuner

The basic action of a signal-seeking
tuner is probably familiar to most
technicians. A trigger tube is actuated
by the set’s ave voltage, as the radio
is slowly tuned across the band by
some mechanical arrangement. When
the tuner crosses a strong station, the
pulse of ave voltage applied to the grid
of the trigger tube causes it to conduct.
The resulting pulse of current in its
plate circuit is applied to another
i tube and the plate current of this tube

WIS
0 ourpu'r -7
. Fie ouTPUT

FROM 12K5 R TRANS
Ala 1504
12v iz
BIAS ADJ
I 651\.

Fig. 9—A single-ended audio output
circuit. The output transformer is an

autotransformer.
actuates a relay, stopping the tuner
on the station. A 12AU7 is used in
almost all tube sets for this purpose.

Two transistors are needed to take
the place of the 12AU7’s twin triodes
in this circuit. One of Delco’s circuits
uses a 2N149 transistor as the trigger,
with a 2N109 as the relay control. The
controlling pulse from the age line
is applied to the base of the trigger
transistor. A small delay voltage, also
derived from the customary voltage
divider, is used to prevent the tran-
sistor from triggering on the sidebands
of very strong signals.

The transistor relay control acts in
reverse to the tube. Instead of closing
the relay, the transistor holds the relay
open while the tuner is seeking. The
control pulse from the trigger ampli-
fier cancels out the base bias, the relay
control transistor is cut off and the
relay drops out, stopping the tuner.
To restart the tuner, a starting circuit
is energized, closing the relay and

2N109
AUDIO PREAMP  DRIVER TRANS 1.8 v

allowing the transistor to hold it in the
energized position.

One of the quickest checks for ab-
normal operation of power transistors
is to test for collector voltage. If this
voltage is low and all other conditions
seem normal, the transistor should be
tested for low gain and internal leak-
age. This is done with an ohmmeter.
Disconnect the base and emitter leads
from their circuit connections, leaving
the transistor bolted firmly to its heat
sink. It might be a good idea to check
for shorts between the transistor case
and the chassis after disconnecting the
output transformer’s primary.

Check the ohmmeter’s polarity. Most
service type instruments have a posi-
tive lead to the red or ohms jack,
but some differ. Set the instrument on
R X 1, and leave it there! On this
scale, only a small battery is used.
Some instruments use as much as 22.5
volts on higher ranges, and this can
harm transistors.

Connect the ohmmeter’s mnegative
lead to the collector stud and the posi-
tive lead to the emitter. A zero ohms
reading, dead short, indicates a shorted
transistor. If a fairly high reading is
shown, the transistor is probably OK.
A low ohmage reading indicates a leaky
transistor or the possibility that the
transistor is still too hot. Wait a few
minutes and recheck.

For a final test, connect a 1,000-ohm
resistor between the base and the col-
lector stud (Fig. 11). The meter should
now show a decided decrease in resist-
ance, and should read less than 50
ohms. If not, the ohmmeter polarity
may be wrong-—recheck. If the reading
is more than 50 ohms with the 1,000-
ohm resistor connected, either the base
lead is open or the transistor has very
low gain and should be replaced.

Service in the car

Servicing transistor sets in the car
offers few differences from the older
sets. All possible tests should be made,
including substitution of a new an-
tenna, before pulling the chassis. The
use of a low-range (0-5-amp) de am-
meter to measure current drain would
be even more appropriate on these than
with tube sets. Check speakers for con-
tinuity. If an open voice coil is found,
replace the speaker and check output
transistors for power output. They may
have been damaged by running with

the output transformer secondary
open!

2N278(2)

OUTPUT ogy  OUTPUT TRAKS

# SPKR CONT!

FROM.

K CONT

!
AF INPUT
SHEUY

12V FRoM
—_—

ON-OFF SW

12v 70
RF CHASSIS

Fig. 10—Audio out-
put stage found in
the Delco model
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The new JFD Satellite-Helix

a Giant step in television antenna science

Here are a few of the “extras’ the new Satellite-Helix
configuration will give you over other leading types:

Yesterday we crossed the frontier of the atomic age.
Today, we are entering the era of interplanetary space
travel. There are no visible limits to the “miracles” to
be developed tomorrow.

Great things have been happening at JFD, too.
Nineteen months of intensive research into a virtually
unknown principle of antenna performance has achieved
a major breakthrough in television reception. For the
first time, the science of antenna engineering has over-
come the two primary barriers to long-distance pick-up
— uneven antenna bandpass and reactive impedance
components.

These significant improvements are made possible by
the development of a spectacular new dipole system. As
aresult, the Satellite- Helix dipole system captures up to
35 per cent more signal and intensifies color recep-
tion—has less low band ghost pick-up and less back
and side interference, and closer 300 ohm match.

50

A s
Pioneers in Electronics since 1929

JFD ELECTRONICS CORP.

6101 Sixteenth Avenue Brooklyn 4, New York

FEBRUARY, 1958

Over Reinforcing Over Focus- Cver Bot Ov.er Bipotes
Wave Type Lens Type Dipole Type WAL G2
Reversing Stubs
*1-2.5 db more | *flatter bandpass | *flatter bandpass | *2-4 db more
gain *¥2-3.5 db more *2.3 db more gain
*sharper low- gain gain *flatter bandpass
band pattern *less reactive *less reactive *higher front-to-
*less reactive impedance impedance back rafio
impedance *higher front-to- | *higher front-to- | *better side
*higher front-to- back ratio back ratio rejection
back ratio *better side
*better side rejection
rejection

Take a giant step today into the flawless reception of
tomorrow. Install the remarkable Satellite-Helix on your
next “problem” job with our money-back guarantee. See
for yourself its “selling edge” that will keep you out
front in TV antenna profits and customer confidence in
your area in the competitive years ahead. Priced realis-
tically at a non-inflated level, the Satellite-Helix is now
on its way to your JFD distributor.

Edward Finkel
‘General Sales Manager
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New Transcription-Type
Tone Arm Makes Collaro
World’s First True

High Fidelity Changer

The COllar O CONTINENTAL, rc.s40

The Turntable That Changes Records

From Collaro Ltd., world’s largest manufacturer of record
playing equipment—comes the most significant development
in years —the exclusive new transcription-type tone arm,
which transforms the conventional record changer into a
TRANSCRIPTION CHANGER, with features of the finest
professional equipment.

The arm is a one-piece, spring-damped, counter-balanced
unit which will take any standard high-fidelity cartridge.
It is free of any audio spectrum resonances.

Stylus pressure between the first and last record in a
stack remains virtually constant at less than a gram of dif-
ference, compared to 4 to 8 grams on conventional changers.
Vertical and horizontal friction are reduced to the lowest
possible level, insuring longer life for records and styli.

In its superb performance, the new Collaro Continental,
Model TC-540, meets the rigid requirements for high fidelity
equipment, offering professional quality at a record changer
price. The Continental is $46.50. Other Collaro changers
are priced from $37.50 up. (Prices slightly higher west of
Mississippi. )

FREE: Colorful new catalog, containing guide on
building record library plus complete Collaro linea
Write to Dept. D-014

ROCKBAR CORPORATION
MAMARONECK, N. Y.

Rockbar is the American sales representative for Collaro Ltd. and other fine companles.
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The common noises found in automo-
bile should respond to the wusual
methods of treatment: suppressors,
capacitors, etc. It is possible, due to
the construction of these sets, for undue
fluctuations in battery output or a
very high level of generator ripple to
cause noise feedthrough into the
sound. If this happens, it is probably
necessary to have the generator, bat-
tery and voltage regulator serviced,
rather than the radio. With these units
in good shape, there should be no
fluctuation of battery voltage large
enough to cause trouble.

In one case starting an air conditioner
caused noise in the radio. This was
traced to a loose connection in the wir-
ing. It was causing large pulsations
which were fed into the battery system
and thence into the radio. Another case
of somewhat similar noise was traced
to imperfect grounding and mounting
of the air-conditioner’s compressor.

COLLECTOR STUD

OHMMETER

GAN
IFig. 11—Testing power transistors for
leakage and gain.

When working on the bench, be
careful when making tests on some of
the peculiar parts found in these sets.
Here, we’re referring mostly to the
very low-voltage high-capacitance elec-
trolytics used in many circuits (100-pf
ete.). These should be tested by sub-
stitution, at least until a good check
is developed for them. Test voltages
used in many commercial capacitor
checkers will overload and damage per-
fectly good low-voltage electrolytics.
Bypass capacitors also tend to have
low voltage ratings. Wateh out for
them when making leakage tests.

One item which will keep the tech-
nician busy is getting parts which he
is not accustomed to keeping in stock—
the very-low-ohmage resistors, for ex-
ample. It might be wise for him to lay
in a few of the more common values to
be ready. These are mostly standard
RETMA (EIA) values, but the 0.47-,
4.7- and 39-ohm resistors are not apt
to be found in the drawer of the aver-
age service shop, especially if that shop
has been engaged in TV work.

In general, the new all-transistor
auto sets will offer little difficulty to
the technician who takes the time to
study them and to become familiar with
their peculiarities (to him at least).
Such things as positive ave voltage, 1-
volt plate (collector) voltage, and other
novelties will not puzzle him if he has
brought himself up to date! END

1 wish to thank the service departments of the
various radio manufacturers for assistance given,
and to express my appreciation especially to
Motorola Auto Radio Div. and to Mr, H, W.
Welling of Delco, for their generous help.
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Use Delco Radio
Service Parts!

Part No. 7273804 —output transformer
used in the new Delco Portable Car Radio.

Your Delco Radio Electronic Parts Distributor carries

the complete line, giving you fast, dependable service on the items
you’ll need for Delco Radio and other radio service work. Delco Radio also
provides:

e Wide selection of special application parts e Effective warranty program
e Complete technical training program e Dealer identification signs

Get the facts today on this truly profitable dealer setup, and grow with General
Motors!

Available everywhere through = Pﬁ;‘i D E Lc o R A D I o
Electronic Distributors BMJ' "IVl SALES

associated with . .. UNITED MOTORS SYSTEM

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

‘SPEAKERS

TRANSISTORS VIBRATORS CONTROLS
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OLLAR for dollar, the regenera-
tive circuit is still one of the
best compromises available to
the experimenter who is look-

ing for a simple, yet sensitive, detector
circuit. As used in this little receiver,
extremely good performance is de-
livered at a total cost of about $10.
The CK722 makes a very smooth and
sensitive regenerative detector in this
cireuit.

With a short external antenna and
a good ground, broadcast stations are
easily logged over a hundred-mile
radius during the daytime, with many
distant ones coming in at night. With
no external antenna, local broadecasts
were still received with sufficient vol-
ume to drive a small speaker. Battery
drain is low—under 2 ma. The entire
receiver mounts with room to spare in
a 4 x 3 x l-inch plastic box available
in any dime store.

The regenerative receiver’s cirecuit
is shown in the diagram. Three
CK722’s are used in the unit: one as
a detector and two as audio amplifiers.
Where speaker operation is not desired,
the second audio stage could be elimi-
nated since the first stage alone sup-
plies adequate headphone volume.

Referring to the circuit, C1 is the
antenna-isolating capacitor and C2-L1
the input tuned ecircuit. The wide in-
ductance range of L1, a Miller adjust-
able ferrite antenna coil, allows the
coil inductance adjustment to be used
for tuning across the broadecast band.
Capacitor C2 centers this tuning ad-
justment. L2 consists of six turns of
insulated wire wound over the upper
portion of L1. See the photograph for
details. The polyethylene insulated an-
tenna wire supplied with the ferrite
antenna coil is used for L2. The ends of
L2 are twisted together several times
to hold the coil in place.

Signals from L2 are coupled to
V1’s base through capacitor C4. A
grounded-emitter circuit is used, and
regeneration provided by feeding back
a portion of the collector output volt-
age to L1 through trimmer capacitor
C3. Series network R1-R2 provides
vernier control of regeneration, C3
serving as coarse control. Should the
detector circuit fail to oscillate, reverse
L2’s connections. Choke RFC1 keeps
any rf in the detector output from
reaching V2’s base.
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By JOSEPH CHERNOF
One-day project turns
out a pocket-sized broad-

cast receiver that can
drive a speaker

sistor
Regenerative

2

3-40pF REGEN (COARSE)
Ao e

RS VOLUME
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-C3
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(COARSE)

c4
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CONT OUTPUT TRANS

|_
@ ib 175V
=1
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’ < BATT _SI
200ppf _ I see Dd +
FER:TTE/T'- TEXT migIMES o~ _'Ifs,_v-l 5
i | REGEN CFINE)  ~|~ 20 -

0

Rl—pot, | megohm, miniature with spst switch
R2—470,000 ohms

R3—220,000 ohms

R4—22,000 ohms

R5—pot, | megohm, miniature

All resistors Y5-watt 10% unless noted

C!, 2—200-zuf ceramics

C3-40-puf trimmer (Miller MA-1 or equivalent)
C4—! uf, & volts, miniature electrolytic

C5—10 uf, 25 volts, miniature electrolytic

LI—ferrite antenna coil, adjustable {(Miller 300
or equivalent)
L2—6 turns of insulated wire wound over L!. see text
RFC~—2.5-mh choke {Miller 6302 or equivalent)
vi, 2, 3—CK722
BATT—I5 volts, miniature (Eveready 4l
or equivalent)
Battery holder, Austin Craft 15-volt battery case
Fahnestock clips (4)
hassis, phenolic board to fit case
Case, 4 x 3 x |-inch plastic box

Circuit of the regenerative receiver.

The first audio stage (V2) uses a

grounded-collector amplifier circuit.
This is the only standard type of
transistor connection with the input

impedance high enough so that it does
not load down the detector circuit to
where it would be impossible to main-
tain regeneration. This type of circuit
is analogous to the ecathode-follower
circuit used in conventional vacuum-
tube design. The detector output is
directly coupled to V2’s base, eliminat-
ing the need for interstage coupling
elements. The output of V2 is coupled
through a miniature ecapacitor (C5)
and volume control R5 to the base ele-
ment of V3, a grounded-emitter ampli-
fier stage. R5 is a miniature pot, only
% inch in diameter.

IFor headphone operation, the phones
are connected directly to the output
jacks. A high-impedance Theadset
should be used since the higher the
impedance of the headset, the lower
the direct current drain of V3. For
speaker operation, the primary of a
miniature output transformer such as
the Triad T-20 is connected to the
output. One of the new Jensen P275-Y
miniature speakers, designed specifi-
cally for transistor equipment, works
very well with this receiver. The entire
unit is powered by a 15-volt miniature
B-battery, mounted in an Austin-Craft
battery clamp, a handy gadget for
holding miniature batteries. The on—
off switch is ganged with REGENERATION
control R1.

www americanradiohistorv com

Initial setup is short and sweet.
Once L1 and L2 are properly connected
to sustain regeneration, R1 is advanced
to about midway in its range. Then
C3 is adjusted so the detector regen-
erates throughout L1’s tuning range.
Once this has been done, C3 is locked
and R1 is used as regeneration control.
It was not difficult to find a CK722
which would oscillate satisfactorily in
this circuit. Since three are used in the
receiver, the one that seemed to regen-
erate the easiest was selected as de-
tector and the other two were used in
the audio stages.

As shown in the photo, parts layout
is simple and should present no prob-
lem in wiring and assembling other
than the standard precautions used
when working with transistors. The
receiver is built up on a phenolic board
which is fastened inside the plastic
case. The ferrite antenna coil and
volume and regeneration controls are
mounted directly on the plastic case.

To permit tuning with a knob rather
than by the screwdriver adjustment
on L1, a bushing was made for the
antenna coil adjustment serew. This
was done by cutting off about 3 inch
from the shaft of a standard volume
control and drilling and then tapping
the cut-off piece with a 4-40 starter
tap. This bushing is then screwed down
on the threaded tuning adjustment on
the tuning coil until it binds. Then a
standard setscrew type knob is placed
over the bushing. END

RADIO-ELECTRONICS
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LOWEST COST

ALLIED*S giant buying
power passes biggest
savings on to you—you
do the easy assembly
and your finished instru-
ment equals the per-
formance and appearance
of equip ment selling for
several times the low
KNIGHT-KIT cost. Your
savings are BIG.

MONEYBACK GUARANTEE. When properly assem-
bied, KNIGHT-KITS fuily meet published specifications
or we retund your money in full.

EASIEST TO BUILD

KNIGHT-KIT ‘“Step-
and-Check'" instruction
manuals with wall-sized
picture diagrams are
marvels of clarity—it's
like having a good in-
structor at your side. No
experience required—
you can easily bulld any
KNIGHT-KIT and get
professional results.

the finest electronic equipment in money-saving kit form

LATEST DESIGN

Each ALLIED KNIGHT-
KIT incorporates the
very latest circuitry for
top-quality perform-
ance. Tried and proved
professional design and
the use of premium qual-
ity parts throughout
help insure your build-
ing success to bring you
quality resuits.

EASY TERMS. if your KNIGHT-KIT order comes to
$45.00 or more, you can make your purchase on our at-

gw'ﬂddmgut- puild ALLIED knight-®-kits

COMPLETE KIT

SELECTION:
e
_ * HOBBY
® INSTRUMENT
® AMATEUR

]

tractive Easy Payment Plan.

knight-kit 18-Watt Complete Hi-Fi Amplifier Kit
Model Y-786

399

Only $3.99 down

s The Last Word ir Custormr Hi-Fi Styling

o Full 18 Watts w th Superb Hi-Fi Specifications

« 8 Inputs for Every D2sired Signal Source

« Printed Circuit Switch anc Printed Circuit Boards
« Full Equalization for All Racord Types

knight-kit H'Qh Fldellfy FM-AM Tuner Kit i Here is a custom-styled, easy-to-build complete Hi-Fi amplifier at a
Model -7 | price that defies comparison. Delivers full 18 watts output with wide-
. Vg « Latest Time-Saving Printed C rcuit Design range, flat frequency response for truz hi-fi reproduction. Features 8
$ 95 « Flywheel Tuning 2 Automafic. Erequencyl Gontrol inputs for every possible signal scuree, including NARTB equalized
+ 2.5 v FM Sensitivlty + True High Fidelity Response ‘ tape head input. At full 18 watts output, distortion is only 0.5%;
« Beautiful Custom-Styled “Spzce Saver” Case uses new RCA 6973 hi-fi output tubes Frequency responseis + 1 db,
Only $4.99 down 20-30,000 cps; tape head and magnetic cartridge sensitivity, 5 miero-
The best-looking, best-performing FM-AM tuner kit your money volts for 18 watts output; hum and nois> level better than 60 db
can buy! Carefully designed for quick, easy construction—a tuner
- vou'll enjoy assembling and be proud to owr, both for its amazing

below 18 watts. Output taps for 4, 8 or 16 ohm speakers. Controls:
musical performance and outstanding beaut». Covers the full AM

Input and Record Equalization; Bass Boost and Attenuate; Treble
Boost and Attenuate; Volume. Simplest zssembly is made possible
broadcast band and 88 to 108 me¢ FM. On FM sensttivity s a remark-
able 2.5 microvolls for 20 db of quieting;, hum and noise, —60 db; IF

through the use of an exclusive printec circuit switch and two
printed circuit boards—most of the kit wiring is already done for
bandwidth, 200 ke at 50% down on curve response, + 0.5 db, you. With custom-styled French-gray “spece-saver” case on tapered
20-20,000 eps. On AM, senstlivity is 3 mrcrovits for 10 db signal-to- feet finished in chrome, 4 x 13 x &. Ccmplete with case, tubes,
noise ratio; IF bandwidth, 8 ke at 509, down on curve; response, all parts, and step-by-step instruc-ioms, for easy, error-free assembly.
20-8000 cps. Outstanding features include: Ipertia Flywheel Tuning Shpg. wt., 15 lbs.
for effortless, accurate tuning; Automatic Fraquency Control (plus Model Y-786. 18-Watt Hi-Fi Amolifier Kit. Net only. ... .. $39.95
AFC disabling) to “lock-in”” FM stations; printed circuit board
(with most of the kit wiring alreadyv done for you) assures time-
saving, error-free assembly; pre-aligned RF and IF coils; tuned RF
stage on FM; drift-compensated oscillator; neon glow tuning pointer;
cathode follower output; two output jacks—one for recorder, one for
amplifier; rotatable built-in ferrite antenna for AM. Includes beau-
tiful French-gray case with chrome-finished tepered feet, 4 x 13 x 8",
Ideal for use with 18, 20 or 30 watt kNiGHT-KIT amplifiers. Ready
for easy assembly. Shpg. wt., 12 Ibs.

Model Y-787. FM-AM Tuner Kit. Net only. ..

EASY TERMS TO FIT YOUR BUDGE™. ALLIED KNIGHT-KITS
may be purchased under our Easy Payment Plan. Your order need
total only $45.00 or more—only 10% dowmn, small monthly payments
thereafter. No red tape—fast handling assured.

© Registered Trade-Mark of Allied Radio Corporation

oroer Frrom ALLIED RA

Io I00 N. WESTERN AVE.+ CHICAGO 80, ILL.
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xnight-kit 30-Watt Complete Hi-Fi Amplifier Kit
Model Y-762

5769

Only $7.69 down

« Full Equalization, +4 db of Recommended Accuracy
« Printed Circuit Switches « Printed Circuit Boards

+ 8 Inputs For Every Possible Signal Source

 Full 30 Watts Output » Custom-Styled Beauty

Comparable to the best in Hi-Fi—at far less cost! Deluxe features
include: Linear-deluxe Williamson-type circuit for flawless response;
equalization for all records within 15 db of recommended accuracy;
2 exclusive new printed circuit switches in preamp section (no com-
plex wiring to do); 3 printed circuit boards for time-saving, error-free
assembly; separate, continuously variable Level and Loudness con-
trols; use of premium 12AY7 tube for low noise and hum; DC on all
filaments of preamp tubes; exclusive A-AB-B speaker selector switch
(use speakers of mixed impedances without mismatch). 8 inputs:
Tape Head direct; G.E. and Pickering cartridges; Ceramic cartridge;
Microphone; Auxiliary; Tape Preamp; Tuner (with separate Level
Set control). Power amplifier response, + 14 db, 15-100,000 cps at
full 30 watt level; distortion-—harmonic, 0.55% at 30 watts—IM,
0.74% at 20 watts. Separate Bass and T'reble controls; rumble filter
switch; vanable damping. Output, 8 and 16 ohms. With smart
French-gray cabinet, 4 x 15 x 15". Ready for easy, money-saving
assembly. Shpg. wt., 32 lbs.

Model Y-762. 30-Watt Hi-Fi Amplifier Kit. Net only . . $76.95

Model Y-937

58050

Only $8.95 down

knight-kit Deluxe 3Way Speaker System Kit

¢ Pre-Finished "“Quik-Craft’’ Corner Enclosure
¢ Kiipsch Designed and Licensed

* Famous Knight 12" 3-Way Speaker

e Easy to Assemble—Top Hi-Fi Quality

e Choice of Enclosure Finishes

Monw you can o Catme St - Foie. MLLIED

knight-kit High Fidelity FM Tuner Kit
Model Y-751

53895

Only $3.89 down

« Authentic High Fidelity FM Response

« Flywheel Tuning + Automatic Frequency Control
» Printed Circuit + Pre-Adjusted Coils and IF's
» 4 Microvolt Sensitivity Guaranteed

Here is top value in creative engineering, impressive hi-fi performance
and distinctive design—a tuner you’ll be proud to build and own.
Covers the full FM band, 88 to 108 mec. Features Automatic Fre-
quency Control (with disabling feature) to “lock-in’’ stations and
prevent drift; Inertia Flywheel Tuning for velvet-smooth, accurate
station selection; pre-adjusted RF coils; pre-aligned IF’s; cascode
broad-band RF amplifier; drift-compensated oscillator; neon bulb
pointer. All critical wiring is already done for you in the form of a
printed circuit board—assembly is simple. Sensitivity is 4 microvolts
for 20 db of quieting across entire band; output, 2 volts at 1000
microvolts input; IF bandwidth, 200 ke; response, 20-20,000 cps. with
only 0.6% distortion. Output jacks for amplifier and tape recorder;
cathode follower output. Ideal for use with the kNIGHT-KIT ampli-
fiers, or any amplifier with phono-tuner switch. Features custom-
styled case in French-gray, with tapered chrome-finished feet, 4 x 13
x 8”. Includes all parts, tubes and step-by-step instructions for easy
assembly. Shpg. wt., 12 lbs.

Model Y-751. Hi-Fi FM Tuner Kit. Net only. . .

......$38.95

3-Way
Speaker 4

money-saving low price. Easy to assemble—all

lght-kit i-Fi
you need is a screwdriver. System includes o 10-Watt Hi-Fi

KNIGHT “‘Quik-Craft” corner-type folded-horn
enclosure kit, and the famous-value KNIGHT
3-Way 12-inch speaker. Just assemble the en-
closure—no finishing required—all surfaces are
finished in hand-rubbed Korinablonde, mahogany
or walnut. The speaker is the new 3-way type:
12" woofer cone for bass (full 134 pound woofer
magnet), conical radiator for mid-frequencies,

built-in compression-type tweeter (with wired
level control and calibrated dial) for highest frequencies. Unex-
celled enclosure efficiency and superb speaker performance combine
to cover the whole spectrum of audible sound for true hi-fi response
from 35 to 15,000 cps, + 3 db. Kit includes 12" 3-Way speaker,
prefinished enclosure panels, grille cloth, hardware and instructions.
Specify Korina blonde, mahegany or walnut when ordering. Shpg. wt.,
44 lbs.

Model Y-937. 3-Way Speaker System Kit. Net only.. .. .. $89.50

ALLIED RADIO

}
|
Deluxe quality high fidelity speaker system at a
i
1

Y-753 Amplifier Kit

$2350 Low-cost, authentic

hi-fi amplifier. Re-

sponse, + 1 db, 30-
$2.35 down 20,000 eps. Input for

crystal phono or
tuner; chrome-plated chassis is
punched for preamp kit below,
to permit use of magnetic
phono. Only 0.5 volt drives am-
plifier to full output. Separate
bass and treble controls. Only
1% harmonic distortion.
Matches 8-ohm speaker. 7 x 13
x 6”7. With all parts, tubes and
instructions. Shpg. wt., 13 lbs.
Model Y-753. Net only. .$23.50
Y-235. Preamp Kit. ... . $ 3.10
Y-757. Metal Cover....$ 3.95
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THE VERY FINEST MUSICAL QUALITY—SO EA3Y TO BUILD

knight-kits

MONEY-SAVING HI-FI EVERYONE CAN AFFORD

So Easy To Build

Anyone can build
KNIGHT-KIT Hi-Fi.
No experience re-
quired to get top
resuitst

knight-kit High Fidelity Preamplifier Kit
Mode! Y-754

$3095

Only $3.99 down

» Exclusive Printed Circuit Switches and Boards

» Equalization +4 db of Recommended Accuracy

¢ 8 Inputs Including Tape Head o Self-Powered
« DC on All Tube Filaments » Custom-Styled

Sensational Hi-Fi design at amazing low cost. Provides precise record
equalization guaranteed within ¥4 db of recommended accuracy'—
more accurate than all but the most expensive factory-built preamps.
Includes exclusive new kNIGHT-KIT printed circuit switches for easy,
error-free assembly; 2 printed circuit boards eliminate all other wir-
ing, except for power supply and control leads—so easy to build.
Has built-in power supply; includes premium 12AY7 and ECC82
tubes. Frequency response, + 0.5 db, 10-50,000 cps. Has 8 inputs:
Tape Head; G.E. Phono; Pickering Phono; Ceramic; Microphone;
Auxiliary; Tape Preamp; Tuner. Level adjustment for tuner input.
Includes separate Bass and Treble controls; separate Level and
Loudness controls; Rumble Filter switch; DC on all tube filaments;
cathode follower output; 2 extra AC outlets. You get every advanced
hi-fi feature in this easy-to-build preamplifier at the lowest possible
cost. Includes beautiful custom-styled French-gray case, with
tapered chrome-finished legs, 4 x 13 x 8”. With all parts, tubes, step-
by-step instructions; ready for easy assembly. Shpg. wt., 1215 Ibs.

Model Y-754. Hi-Fi Preamp Kit. Netonly. . ...... ... ... $39.95

Model Y-789

499

Only $4.99 down

! BIG SAVINGS—assemble your own quality KNIGHT-
KIT 2-way speaker system—it’s quick and easy! The
cabinet is pre-finished in full-grained, high luster blonde
or mahogany—you just assemble 7 pieces, mount the
speaker components and enjoy rich, thrilling hi-fi sound
—-at incomparably low cost. Special Jensen-engineered
baffle features ‘“‘ducted port’” construction to bring out
the full beauty of bass notes, perfectly matching the
Jensen woofer and compression tweeter; genuine L-pad
control is rear-mounted to permit adjustment of tweeter
for best tonal balance. Impedance, 16 ohms. The as-
sembled unit delivers a frequency response of 45 to
14,000 cps. Enclosure measures 26 x 19 x 14”. Beauti-
fully styled to blend in any room. Kit includes Jensen
12" woofer, Jensen compression-type tweeter, pre-
finished wood parts (with grille cloth installed), acoustic
material, glue, hardware and step-by-step instructions.
Absolutely no furniture finishing required. Spectfy blonde

| or mahogany finish when ordering. Shpg. wt., 33 lbs.
Model Y-789. 2-Way Speaker System Kit.

Net only. . .. e,

knight-kit 20-Watt Hi-Fi
Y-150 Amplifier Kit

$3 75 True hi-fi for less!
5 Complete with full
set of controls and
$3.57 down built-in preamplifier.
Response, + 1 db,
20-20,000 cps; distortion 19, at
20 watts. Inputs for magnetic
phono, microphone, crystal
phono or recorder, and tuner.
Compensation positions for 78
and LP records. Separate bass
and treble controls. Output im-
pedances, 4, 8, 16 and 500 ohms.
Chrome-plated chassis. 7 x 13 x
834{”. Ready for easy assembly.
Shpg. wt., 20 lbs.
Model Y-750. Net only..$35.75

Y-758. Metal Cover. ... . .$4.15

|
\
|

« Easy to Assemble—Pre-Finished Enclosure
» High Fidelity Response, 45 to 14,000 cps

+ 127 Woofer and Horn-Type Tweeter

« A Wonderful Money-Saving Speaker Value

knight-kit 25-Watt Hi-Fi Basic Amplifier Kit
Model Y-755

4450

Only $4.45 down

« Hi-Fl Response, + 0.5 d¢b, 10 to 120,000 cps

» Only 0.15% Distortion at 30 Watts Qutput

s Printed Circuit Wiring Board » Chrome-Plated Chassis
o Williamson-Type Circuit with Over 25 Watts Output

Here’s superb Hi-Fi performance at less than half the cost of a com-
parable commercially-assembled unit. Williamson-type linear-deluxe
circuit delivers over 25 watts of virtually undistorted reproduction.
Ideal for use with the KNIGHT-KIT preamp at left. Includes printed
circuit board for simplified, error-free assembly. Remarkable hi-fi
response, + 0.5 db, 10-120,000 cps at 20 watts. Harmonic distortion,
0.15%, at 30 watts; IM, 0.4, at 20 watts. Hum level, 85 db below
25 watts output. Output impedances, 4, 8 and 16 ohms; output
tubes, 2-5881. Includes balance control for precise matching of the
output tubes; variable damping control for maximum performance
with any speaker system-—prevents low-frequency distortion from
overdamping or underdamping. Very attractive black and chrome
styling, 614 x 14 x 9”. An outstanding engineering achievement in a
basic hi-fi amplifier, delivering performance equal to the finest com-
mercially assembled units. Includes all parts and tubes; with step-
by-step instructions, ready for easy assembly. Shpg wt., 25 lbs.

Model Y-755. 25-Watt Amplifier Kit. Net only.. ... .. ..$44.50
Y-759. Metal Cover for above; black finish. 5 Ibs. Net . ...$4.25

| knight-kit 2-Way Hi-Fi Speaker System Kit

Tweeter
with Controls

&

knight-kit HI-FI IS AVAILABLE ON EASY TERMS TO FIT YOUR BUDGET
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facimoting  ALLIED knight-Kkits O] ZXPERIMENTERS

knight-kit 2-Transistor Pocket
Radio Receiver Kit
Model Y-262

1465

It's fun to build this pocket-size two-transistor radio
—and you'll enjoy its crystal-clear local broadcast-
band reception wherever you go! Fits in your pocket,
or with its button-down flap, can be worn from your
belt. Completely self-contained with built-in ferrite
loopstick antenna—no external antenna needed. Ex-
tremely efficient reflex type 2-transistor circuit actu-
ally does the work of 3 transistors! Printed ecircuit
board reduces building time to about one hour. Has
air-dielectric variable capacitor for easy, accurate
station tuning. Operates for months and months on
long-life alkaline battery supplied. Sensitive minia-
ture earpiece provides crystal-clear tone. Handsome
tan carrying case, plastic-impregnated, is styled to
resemble leather; only 4x334x134”. Kit includes all
parts, transistors, earpiece, battery and case. Shpg.
wt., 114 lbs.

Model Y-262. Netonly ..... ... .. .

¢ Loud, Clear Local Reception

* Newest Printed Circuit Board

¢ Built-In Loop Antenna

» Complete Kit—Nothing Else To Buy

knight-kit '"Trans-Midge"
Transistor Receiver Kit
Model Y-767 Tiny, cigarette-pack-size one-
transistor radio kit—fascinat-
$245 ing to build—so low-priced.
This novel miniature receiver
will provide endless listening
pleasure the moment assembly is completed.
Covers the local AM broadeast band with
exceptional sensitivity and selectivity. Spe-
cial features include: Efficient, slug-tuned
coil for excellent station separation ; external
knob for easy station tuning; low-drain
transistor operating for months from single
penlight cell supplied; hinged-back, red
plastic case. Kit includes all parts, transis-
tor, battery, compact case and easy-to-fol-
low instruetions for quick assembly. (Ex-
ternal antenna and headphones required.)
Shpg. wt., 8 oz.
Model Y-767. Net only . . .. . .. ... $2.45
J-149. 4000 Ohm Headphones. 1 1b.. .$2.15
C-100. Antenna Kit. 114 lbs.. . .. $1.03

knight-kit 5-Transistor Superhet
Personal Portable Radio Kit
Model Y-766 « Styled to Equal the Finest

$2995 » Push-Pull Audio Drives 3)4” Speaker

¢ Printed Clrcuit for Easy Building

» 200 Hour Battery Playing Life
Beautiful, easy-to-build transistorized personal portable
with every ultra-modern design feature: 5 Texas Instrument
Co. transistors; latest printed circuit chassis for easy, error-
free assembly; bigger-than-average 314” speaker; class B
push-pull audio output; built-in high-gain ferrite loopstick
antenna; plus phone jack output for private listening. Pro-
vides sensitive reception of the AM broadecast band with ex-
ceptional tone quality. Ultra-smart high-impaet ivory plastic
case has handsome gold trim with ebony aceents; includes
pull-out handle; only 73x33¢x13{”. With all parts, transis-
tors, 9 volt transistor radio battery, carrying case and in-
structions anyone can easily follow. Shpg. wt., 2 ibs.

Model Y-766. Net only . .$29.95

knight-kit 10-Circuit

Model Y-299 Sensational experimenters’
$ 7 5 transistor kit—an electronic
]_5 menter, student or hobbyist.
Assemble basie parts once,

all), by simply plugging leads into proper
jacks on printed circuit board—no wiring
tors operate by ‘‘plugging in'’ to make any
one of the following circuits; AM radio for
amplifier; wireless broadcaster; code prac-
tice oscillator; electronic timer; electronic
relay; voice-operated relay; eapacity-oper-
ated relay. Includes all parts, 2 transistors,
photocell, special guide cards for each proj-
ect, explanation of each circuit. 3 lbs.

Transistor Lab Kit

marvel! Perfect for experi-
then complete project after project (10 in
changes needed. You learn how transis-
strong headphone reception; 2-stage audio
switch; electronic flasher; photoelectronic
battery, headphones, circuit leads, relay,
Model Y-299. Net only. . .$15.75

1-Transistor Radio Kit

$79h Offers excellent AM local

broadcast headphone re-

ception. Printed circuit

board for easy assembly. Operates from

single penlight cell for months. Com-

plete with all parts, transistor and pen-

light cell. (Antenna and headphones re-
quired.) Shpg. wt., 1 lb.

Model Y-765. Net only . .. ... .$3.95

""10-In-One’”’ Electronic Lab Kit

Builds any of 10 fascinating

projects, including broad-
cast receiver, wireless phono oseillator,
code practice oscillator, signal tracer,
relays, etc. Shpg. wt., 5 lbs.

Model Y-265. Net only ...

$l 265 Famous experimenters’ kit.

.. $12.65

ALLIED RADIO

""6-In-One”’ Electronic Lab Kit

$ 45 A favorite with beginners.
8 After basic wiring is com-
pleted. yvou make circuit

changes without soldering. Builds any
of six favorite projects, including radio,
wireless broadcaster, etc. Shpg. wt., 3 lbs.
Model Y-770, Net only.. .. ... $8.45

Crystal Set Hobby Kit

$ 15 Entertaining, educational.

Delivers clear headphone

reception of local broadeast

stations. With all parts, ready for easy

assembly. (Antenna and headphones
required.) Shpg. wt., 1 Ib.

Model Y-261. Net only. $2.15

Wireless Broadcaster Kit

$ 50 Play music or make an-

nouncements through your

radio set—no connection to

set required! Loads of fun—easy to

build. Works up to 50 feet from set.
Shpg. wt., 3 lbs.

Model Y-705. Net only . . . ..$9.50
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FUN TO BUILD ... INSTRUCTIVE... LATEST CIRCUITS FOR TOP PERFORMANCE

WIDEST CHOICE OF QUALITY HOBBYIST KITS A

B
T
L/

interruption of light
beam triggers relay,
which in turn sounds
chime or bell,
turns on lights, etc.

knight-kit Photoelectronic
Relay Kit

Mode! Y-702 Advanced-design, ultra-sensi-
tive photoelectronic relay—
$ 50 build it yourself and save!
Dozens of uses: for automatie
control of lights, door an-
nouncer, burglar alarm, counting devices,
etc. Provides dependable operation up to
250 feet with white light, up to 125 feet
with ‘‘unseen’’ light (red filter) from Light
Source Kit listed below. Selectable opera-
tion, with ‘‘trip”’ for burglar alarm to pro-
vide continuous ringing of alarm; and
“‘auto” if relay is to operate each time
beam is broken (for chimes, counting de-
vices, turning on lights at darkness). Has
SPST relay operated from thyratron; 6.3 v.
terminals provide power for accessories. For
105-120 v. 50-60 cy. AC use. 6 lbs.
Model Y-702. Relay Kit. Net only. . $13.50
Model Y-703. Light Souree Kit. With bulb
and red filter. Shpg. wt.. 314 Ihs. Net. $6.75

"Ranger II”" Superhet
Receiver Kit

ceiver built and enjoyed by

thousands. Features built-
in antenna, automatic volume control,
ball-bearing tuning condenser, PM dy-
namic speaker. Handsome plastie cabi-
net. Easy to assemble. AC or DC opera-
< tion. Shpg. wt., 8 Ibs.
Model Y-735.Net only.

$1 725 Popular Broadeast band re-

. $17.25

knight-kit''Ocean Hopper”
All-Wave Radio Kit

Model Y-740 This top-performing regener-
ative receiver puts a world of
$1 1 95 listening pleasure at your fin-
ger-tips. Tuning range (using
coils listed below) is virtually world-wide;
covers 155 ke to 35 me. including every
type of radio transmission: AM broadeast,
marine. aireraft, distress channels. direc-
tion-finding, Amateur, frequency standard,
foreign broadcast, and police. With band-
spread tuning. For use with headphones or
3-4 ohm PM speaker. Kit is supplied with
standard broadeast hband coil and all tubes
and parts. (Less extra coils, headphones,
speaker and cabinet.) Shpg. wt., 5 Ibs,
Model Y-740. Net only .
Y-746. Cabinet for above. 114 ibs. Net $2.90
Extra coils available: Long Wave Coil
(155-470 ke). Net 79¢. Short Wave (1.65—
4.1me; 2.9 73 me; 7—17.5 me and 15.5—
35 me), Each 65c¢.

knight-kit2-Way Intercom System Kit
Mode! Y-295 « Low Cost—Easy to Assemble

« High Gain—Clear Tone
$1475 « Handsome Metal Cabinets

¢ Includes 50-Foot Cable
Easy to build at lowest cost—ideal for home, office, shop
or school. Consists of Master unit and Remote unit. Re-
mote unit may be left “open’ for answering calls from
a distance, for ‘‘baby sitting”, etc. Remote also may be
set for ‘“‘private’’ operation—cannot be “listened-in" on
but it can be called and can originate calls. Master unit
includes high-gain 2-stage amplifier, combination volume
control and on-off switch, plus pilot light. Each unit has
4" PM dynamic speaker. System responds to even a whis-
per. Handsome Antique white cabinets, each 43{x61¢x434".
With all parts, tubes and 50-ft. cable (up to 200-ft. may
be added). For 110-120 v., AC or DC. 8 lbs.
Model Y-295. Master and one Remote. Net only . . $14.75
Y-296. Extra Remote Station Kit. 3 lbs.. . ..

g
|
t
I
}
{

knight-kit "'Space-Spanner”

Bandswitching World-Wide Radio Kit

Model Y-243 « Broadcast or Short Wave Reception

$ * Sensitive Regenerative Circuit
1 595 + Convemient Bandspread Tuning

¢ Built-In Loudspeaker
Imagine the thrill of hearing overseas broadeasts on a
precision receiver you've bhuilt yourself—and then, at
the flip of a switch, being able to tune to your favorite
local broadcast station! Bandswitch selects exeiting
short wave, including foreign broadeasts, amateur
calls, aireraft, police and marine radio on the 6.5 to
17 mc range, as well as standard 540-1700 ke broad-
casts. Features highly sensitive regenerative circuit.
Includes built-in 4 PM speaker and beam-power
tube for strong volume and clear tone. Headphone
connectors are available for private listening; switch
cuts out speaker. Controls: Bandspread, Main Tun-
ing, Antenna Trimmer, Bandswitch, Regeneration,
Volume. 7x10x6”. Kasy to build from step-by-step
instruction manual. For 110-120 v., 50-60 cy. AC or
DC. (Less cabinet.) Shpg. wt., 5 lbs,
Model Y-243. Net only . . . .. ... $15.95
Y-247. Cabinet for above. Shpg. wt. 2 Ibs. Net. $2.90
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Phono Amplifier Kit
$ 45 Build it yourseli—and save!
9 Ideal for use in a portable
phonograph—just add rec-
ord player and 3-1 ohm speaker. 114
watts output. Inverse feedback circuit.
Easy to assemble. Shpg. wt., 3 lbs.
Model Y-790. Net oniy. . .$9.45

i
Electronic Photoflash Kit |

white photography.

1/700th-of-a-second flash;
50 watt/second output. Synchronizes
with any camera with X or O shutter.
(Less battery.) Shpg. wt., 4 lbs.

Model Y-244. Net only

$2850 Ideal for color or black and

$28.50

Code Practice Oscillator Kit
$ 95 Ideal for beginners learning
3 the code. Transistorized cir-
cuit. Operates for months
from single penlight cell supplied. Clear,
crisp 500 cycle tone. Jacks for head-
phones; screw terminals for key. 1 lb.

Model Y-239. Net only . $3.95

Phono Oscillator Kit
music through any standard
radio set up to 50 feet away.

required. Easy to build—fun to use.

Shpe. wt., 2 lbs.

‘‘Broadcasts’’ recorded
$585
No direct connection to set
Model Y-760. Net only.

.$5.85
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Butlin By for — ALLIED knight-kit

knight-kitLow-Cost Tube Tester Kit
Model Y-143

* With 16 Filament Voltages
» 600 Latest Tube Types Listed
« Easy-to-Read 414" Meter

S 7rl
(¥
* Tests Series-String TV Tubes

Expertly designed for complete, up-to-date coverage
of tube types. Tests series-string TV tubes; tests 4,
5, 6 and 7 pin large, regular and miniature types,
octals, loctals, 9-pin miniatures and pilot lamps. Tests
for open, short, leakage, heater continuity and per-
formance (by amount of cathode emission). Big 414”
square meter has clear “GOOD-?>-REPLACE"’ scale.
With line-voltage indicator and line-adjust control.
Choice of 16 filament voltages from 0.63 to 117 volts
to check virtually all receiving tubes; blank socket for
future type tubes. Universal-type selector switches
permit selection of any combination of pin econnee-
tions. Single-unit, pre-assembled 10-lever function
switch simplifies and speeds assembly. Up-to-date
illuminated roll chart lists over 600 tube types. Counter
model case, 5 x 14 x 10”. Easy to build. 14 lbs.

Model Y-143. Net only 1

Y-142. Portable Case model. 15 lbs Net . .
Y-141, Picture Tube Adapter. 1 1h. Net

..$29.75

$34.75
$ 4.25

knight-kit RF Signal Generator Kit
Model Y-145 Build this wide-range, ex-

$ 75 tremely stable RF signal gen-
l 9 erator—save two-thirds the
cost of a comparable wired
instrument! Large, semi-circular dial is
clearly calibrated; range is covered in 5
separate bands for close accuracy in setting
individual frequencies. Ideal for aligning
RF and IF stages in radio and TV sets and
for troubleshooting audio equipment. De-
livers output on fundamentals from 160 ke
all the way out to 112 mc; useful harmonics
to 224 me. Has built-in 400-cycle sine-wave
audio oscillator for modulating RF; audio
is also available externally. Features high-
stability Colpitts circuit. Convenient jack
for external modulation. Maximum audio
output 10 volts; RF output over 0.1 volt on
all ranges. Step and continuous-type atten-
uator controls. Supplied with precision-
wound coils that require no adjustment.
7 x 10 x 5”. Shpg. wt., 11 lbs.

Model Y-145, Net only .. $19.75

Transistor Checker Kit

$850 Checks gain ratio of all types
of transistors; checks germa-
nium and silicon diodes;
checks for continuity and shorts. A valu-
able instrument at very low cost. Easy
to assemble. Shpg. wt., 214 |bs.

Model Y-149, Net only .$8.50

ALLIED RADIO

knight-kit Vacuum Tube Voltmeter Kit
Model Y-125 » 200 43 Movement, 4%} Meter

$,- 95 ¢ Includes AC, Peak-to-Peak
Z4 « Balanced-Bridge, Push-Pull Circuit
« 1% Film-Type Resistors
Top buy in an extremely stable, highly accurate VTVM. Easy to
assemble—entire chassis is printed circuit board. Perfect for radio-TV
service work, lab and Amateur use. Features low-leakage type
switches; 1% film-type precision resistors; balanced-bridge, push-pull
circuit (switch to any range without read;ustmg zero set); zero center
scale and direct-reading db scale; polarity reversing switch. Ranges:
Input Resistance, 11 megs; DC and AC rms, 0-1.5-5-15-50-150-500-
1500; AC Peak-to-Peak, 0-4-14-40-140-1400-4000; Response, 30 cycles
to 3 mc; Ohms, 0-1000-10K-100K and 0-1-10-100-1000 megs; db,

—10 to +5. Includes all parte, tubes, battery, test leads and portahle
case, 7% x 5% x 4%4". Easy to assemble. Shpg. wt., 6 lbs.

TR E L SR AT LS UM . $24.95
Y-126. Hi Voltage Probe; extends DC to 50000 V. .$ 475
Y-127. Hi-Frequency Probe; extends AC to 250 me.. $ 3.45

Flyback Checker Kit Sweep Generator Kit

QUALITY

TEST INSTRUMENTS

knight-kit 1000 Ohms/Volt VOM Kit

Model Y-128  Exceptional accuracy and ver-
$ 95 satility at amazing low cost.
l 6 Ideal for service shop, lab or
Amateur use. Large 414”7, 400
microamp meter with separate scales for AC
and DC voltage and current. decibels and
resistance. Uses 1Y, precision resistors; has
3-position function switch and 12-position
range switch. 88 ranges include: AC, DC and
output volts, 0-1-5-10-50-500-5000 (1000
ohms/volt sensitivity); Resistance, 0-1000-
100,000 ohms and 0-1 meg (ceuter scale
readings of 60, 150 and 1500 ohms); Cur-
rent, AC or DC, 0-1-10-100 ma and 0-1
amp; Decibels, —20 to 469 in 6 ranges.
Precision resistors are used as shunts and
multipliers to assure exceptional accuracy
of measurements. With all parts, battery,
test leads and black bakelite case with con-
venient carrying handle, 63 x 51 x 33{".
A great value in an easy-to-build quality
instrument. Shpg. wt., 214 Ibs.

Model Y-128. Net only ..$16.95

6V-12V Battery Eliminator Kit
$ 95 High current rating; contin-

uously variable filtered out-

put; delivers 15 amps at 6
volts, 10 amps at 12 voits. May be used
as battery charger. Two meters provide
simultaneous current and voltage read-
ings. Shpg. wt., 18 lbs.

Model Y-129. Net only $32.95

Capacitor Checker Kit

51950 Checks condition of all

types of horizontal output

transformers and deflection
yokes, as well as TV linearity and width
coils. 434" meter; widest range in its
field. 8hpe. wt., 6 1ba.

Model 'Y-118. Net only. $19.50

34375 Extreme linearity on a par

with costly lab instruments:

fundamentals to 250 mc;
output flat within 1 db; electronic
blanking. Easy, money-saving assem-
bly. 8hpg. wt., 16 lbs.

Model Y-123. Net only $43.75

b 50 Tests capacitors while in the

1 2 clrcmt' Has widest range—

mf to 2000 mfd. Ex-

clusive c.lrcun. for canoelling lead capa-

city. ““Magic Eye'' indicator. Save 609,
over factory-wired units. 5 1bs.

Model Y-119. Net only .$12.50
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ADVANCED-DESIGN INSTRUMENTS FOR SERVICE, INDUSTRIAL AND RESEARCH USE
IN EASIEST-TO-BUILD, MONEY-SAVING KIT FORM

knight-kit 20,000 Ohms /Volt VOM Kit
Model Y-140  Outstanding quality and per-

$ 50 formance at money-saving
29 low price. Features 1% pre-

cision multipliers; 414” meter
accurate within 2% of full scale deflection;
50 microamp sensitivity for 20.000 ohms/
volt input resistance on DC; front panel
“Zero adjust’’; single switch to select func-
tion and range. 32 ranges: AC, DC and out-
put volts, 0-2.5-10-50-250-1000-5000; Re-
sistance, 0-2000-200,000 ohms and 0-20
meg.; DC ma, 0-0.1-10-100; DC amps,
0-1-10; Decibels, — 30 to 4+ 63 in six ranges.
Moisture-resistant film-type resistors for
extreme accuracy. Carefully engineered cir-
cuit design achieves high sensitivity and
extremely versatile application. Kit includes
all parts, battery, test leads and black
bakelite case with highly legible white
markings; sizc 634 x 5%4 x 334”. Easy to as-

knight-kit High-Gain Signal Tracer Kit
Model Y-135 A remarkable value in an

$ 50 easy-to-build instrument
26 which permits visual and

aural signal tracing of RF, IF.
video and audio circuits. Has highest gain
in its price class. Traces signal from antenna
to speaker. Reproduces signal at plate or
grid connection of any stage. Identifies and
isolates ‘*‘dead” stages. Features: usable
gain of 91,000; *‘magic eye’” with calibrated
attenuators for signal presence indication
and stage-by-stage gain measurements;
built-in 4 PM speaker; combination 2-
position probe. one for RF (6 mmf. input),
the other for audio. Provides noise test;
huilt-in watt-meter calibrated from 25 to
1000 watts; provision for external scope or
VTVM. Binding posts provide output trans-
former and speaker substitution test, plus
external 280 volts B+. With all parts,

knight-kit 5” Wide-Band Oscilloscope Kit

Model Y-144 + 5 mc Width for Color TV
$ « Horizontal Sweep to 600 kc

6900 « 25 mv/inch Sensltivity

« Z-Ayis Input

Only $6.90 down « Printed Circuit Construction
Equals or betters the performance of commercially
wired scopes costing far more. Two printed circuit
boards and laced wiring harness assure wiring accu-
racy and cut assembly time. Ideal for lab use, color
TV servicing and high frequency applications. Wide
sweep range—14 to 600,000 cps. Vertical response.
+ 3 db, 5 eps to 5 mec; only 1 db down at 3.58 me color
burst. High vertical sensitivity of .025 rms v/inch.
Input capacity, 20 mmif. Outstanding features: cath-
ode follower inputs; 2nd anode provides 1400 volts
high-intensity trace; push-pull amplifiers; positive and
negative locking; frequency-compensated attenuator;
Z-axis input; one volt P-P calibrating voltage; astig-
matism control; retrace blanking civeuit; DC position-
ing control. Includes CRT. 141 x 915 x 16”. 40 lbs.

tubes and probe. 7x10x5” 12 lbs.
Model Y-135. Netonly .. . . . . .$26.50

semble. Shpg. wt., 5 lbs.

Model Y-144, Net only .$69.00
Model Y-140. Netonly .. .. ... .. .$29.50

Y-148. Demodulator Probe. Net... ... $ 3.45
Y-147. Low Capacity Probe. 12 mmf. Net... . $ 3.45

knight-kit 5” General-Purpose Scope Kit
Model Y-146

5,900

Only $4.20 down

Feature for feature the world’s best oscilloscope kit value. A stand-
out in its class with all these fine features: Printed Circuit wiring
board and laced harness for quick, error-free assembly. Phantastron
Sweep Circuit for high linearity of sweep from 15 to 150,000 cps.
25 Millivolis Per Inch Sensttivity—3 times that of similarly priced
scope kits. Calibration Voltage—1 volt peak-to-peak square wave,
fully regulated. Vertical Amplifier—irequency response + 3 db,
3 cps to 1.5 me (+ 6 db to 2.5 me). Includes: Directly coupled
positioning controls; retrace blanking circuit; frequency-compen-
sated vertical input attenuator; positive and negative internal
synec; high 2nd-anode voltage for high-intensity trace; input capac-
ity, 45 mmf. Kit includes CRT. 9% x 1334 x 173{”. 26 lbs.
Model ¥Y-146. Net only. .. .. .. ... e il p=- 1 b® 1. .. .$42.00

« Phantastron Linear Sweep
« 25 mv/inch Sensitivity

« Printed Circuit Board

« Retrace Blanking Circuit

Voitage Calibrator Kit
3 75 Permits use of any scope as
12

precision peak-to-peak AC
- voltmeter. Puts a true
square-wave voltage on scope screen.
Selects any voltage between .01 and
100 ‘volts; feeds external signal direct
to scope for instant comparison. Shpg.
wt., 5 lbs.

= Model Y-136. Netonly.......$12.75

Resistance Substitution Box

Easily determines resistor values required in a circuit.
Makes available 36 standard 1-watt resistance values in
2 ranges between 15 ohms and 10 megohms, with 109,
accuracy. Slide switch selects range; 18-position switch
for value selection. Shpg. wt., 2 lbs.

Model Y-139. Net only .

U Ea S 5-.95

Audio Generator Kit

$ 50 Excellent design; range, 20
31 cps to 1 me; less than .259,
distortion; 600 ohm output.

Ideal for hi-fi testing; offers the flat re-

R/C Tester Kit

$ 50 Measures capacitance and
resistance. Balanced-bridge
cireuit; indicates power fac-
tor; tests capacitors at rated voltage.

Capacitance Substitution Box

Makes it easy to find eapacitor values needed in a cireuit.
Provides 18 standard values from .0001 mid to .22 mfd,
+ 209%. All values are 600 volt, except .15 and .22,

which are 400 volt. 18-position selector switch. Shpg. sponse of a lab standard. Shpg. wt., Large, easy-to-read dial and ‘‘magie
wt.. 2 lba. 16 lbs. eye.” Shpg. wt., 10 lbs.
Model Y-138. Net only ... . '$ 595 Model Y-137. Net onlyv... . .$31.50 Model Y-124. Net only. .. .. .$19.50

EASY TERMS AVAILABLE
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knight-kit All-Band Amateur Receiver Kit
Model Y-726

$104%0

Only $10.45 down

» Tunes 540 kc to 31 mc

* Built-in Q-Muitiplier

» Constant Running HF Oscillator

» Worthy of the Advanced Ham Operator

» Printed Circuit Bandswitch

» Printed Circuit Board » 1.5 v Sensitivity

A sensational communications receiver value with all the
selectivity, sensitivity and features of high-priced com-
mercial units. Uses printed circuitry throughout, includ-
ing the exclusive new kNiGHT-KIT printed circuit band-
switch, for remarkably easy assembly. Covers 540 ke to
31 mc in 4 ranges; calibrated, electrical bandspread on
80-10 meter Ham bands; slug-tuned Hi-Q coils; contin-
uous, VR tube-regulated B+ applied to HF oscillator
lets you switch from standby to receive with no drift;
built-in Q-multiplier peaks desired signal or nulls inter-
ference; delayed AVC; provision for crystal calibrator
(below). Sensitivity, 1.5 microvolts for 10 db signal-to-
noise ratio. Selectivity: variable from 300 cps to 4.5 ke
at 6 db down. Exalted BFO injection. Controls: Main
tuning, bandspread, band selector, Q-multiplier selec-
tivity, Q-multiplier tune, null-off-peak, BFO pitch, RF
gain, AF gain, BFO-MVC-AVC-ANL, off -stby -rec-cal,
antenna trimmer, and phone jack. Cold-rolled Ys" steel
chassis. Handsome metal cabinet, 10 x 10 x 1615". (Less
phones, 8-ohm loudspeaker and S-meter.) 23 Ibs.

Model Y-726. Amateur Receiver Kit. Net. .. . . $104.50

Y-727. S-Meter Kit for above. 1 1b. Net. .

Knight=KitsS ror THE RADIO AMATEUR

knight-kit 50-Watt CW Transmitter Kit

Mode! Y-255

$3895

Only $3.89 down

« {deal for the Novice
* Pi Antenna Coupler

* Bandswitching—
80 to 10 Meters

There’s exceptional value in this very
popular bandswitching transmitter kit.
Compact and versatile, it's the perfect
low-power rig for the beginning novice
as well as the seasoned veteran. Has
bandswitching coverage of 80, 40, 20,
15 and 10 meters. Rated at 50 watts—actually operates at up to 60 watts
on 80 and 40 meters. Oscillator is efficient 6AG7; final is reliable 807.
Crisp, clean, cathode keying of oscillator and final. Built-in pi coupler
permits use with random length antennas. Has highly effective TVI sup-
pression. Qther features not usually found in transmitter kits at this
low price include: Ceramic-insulated final tank capacitor; pre-assembled
switches; pre-wound parasitic chokes; ceramic coil forms; coax connector;
crystal and VFO socket on front panel; power take-off jack for accessory
equipment. Meter reads either plate or grid current of final. Takes crys-
tal or VFO without circuit changes. Cabinet interior and chassis are
copper-finished. Size, 844 x 1035 x 84{”. With tubes and all parts for
easy assembiy. (Less erystal and key.) Shpg. wt., 19 lbs.

Model Y-255. 50-Watt Transmitter Kit. Net only. .. ... .

-

knight-kit Self-Powered VFO Kit

Model Y-725

$2850

Complete with built-in power supply! Careful design and
voltage regulation assure high stability. Excellent oscillator
keying characteristics for fast break-in without clicks or
chirps. Full TVI suppression. Has plenty of bandspread;
separate calibrated scales for 80, 40, 20, 15, 11 and 10
meters; vernier drive mechanism. 2-chassis construction
keeps heat from frequency determining circuits. Qutput
cable plugs into crystal socket of transmitter. Output: 40v
on 80, 20v on 40. With Spot-Off-Transmit switch for spot
frequency tuning. Extra switch contacts for operating re-
lays and other equipment. Attractive metal cabinet, 834 x
6 x 6”. Ready for easy assembly. Shpg. wt., 8 lbs.

Model Y-725. VFO Kit. Netonly. .. . ...

Only $2.85 down

knight-kit Amateur RF *“Z’" Bridge Kit

Measures standing wave ratio (SWR) and impedance-of
antenna gystems; ideal for adjusting antenna systems for
optimum results. Measures impedances from 20 to 400
ohms up to 100 me; SWR to 150 me. Any VOM may be used
for null indicator. With coax input and output connectors.
Meters both input and bridge voltage. Calibrated dial gives
direct impedance reading; includes 1% precision resistor
for precise calibration adjustment. With all parts and
handy plasticized SWR chart (less meter). 214 x 3 x 414",
Shpg. wt., 114 lbs.

Model Y-253. ““Z”’ Bridge Kit. Net only . . .

knight-kit 100 K¢ Crystal Calibrator Kit

Model Y-256
i ]_0 Mounting flanges for installation in or
back of receiver cabinet. Size only 114x
.  114x3”. Requires 6.3 v. at 0.15 amp and 150-300 v.
_ DC at 3-6 ma. Trimmer for zero-beating with WWV;
On-Off switch. Complete with tube, crystal, all parts
and easy-to-follow instructions. Shpg. wt., 1 lb.
Model Y-256. 100 K¢ Crystal Calibrator Kit.
Net only. . ... ..

Crystal frequency standard at very low
cost. Gives marker every 100 ke up to
32me. A “must” for marking band edges.

Mode! Y-253

$585

ORDER BLANK

ALLIED RADIO

ALLIED RADIO, Dept. RE? 100 N. Western Ave., Chicago 80, lil.
Ship me the following KNIGHT-KITS:

Quantity

Description Model No.

404-PAGE

ALLIED
CATALOG

See the 1958 ALLIED

404-Page Catalog for

complete listings of
more than 50 KNIGHT-KITS, covering Hi-Fi,
Hobby, Test Instrument and Amateur Kits. The
1958 ALLIED Catalog is your complete Buying
Guide to the world's largest stocks of every-
thing in Electronics.
0 Send FREE 404-Page 1958 ALLIED Catalog:

enclosed. (For parcel post, include postage — express is shipped collect).

[OMy Down Payment in the amount of $........ ... is enclosed. Send Time Payment form.

ALL PRICES NET F. O. B. CHICAGO
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IN-CIRCUIT

CAPACITOR

TESTER

By WILLIAM KELVIN*

ERVICE technicians have always

been attracted by the idea of

checking capacitors without re-

moving them from the circuit.
Several instruments have been pro-
duced which try to do this job, but
many have serious limitations.

To do a complete job, the checker
should be able to test, in cireuit, for
capacitance value, leakage resistance,
opens and shorts. It should also be
reasonably priced.

Precision capacitor analyzers on the
market today use a Wheatstone-bridge
circuit. I'ig. 1 is a simptlified version of
this circuit. The center arm of the
potentiometer is the main dial shaft of
the instrument. When you vary the
resistance ratio of the two portions of
the potentiometer, you reach a point
where you balance against the ratio
of your unknown unit and the precision
standard capacitor in the bridge circuit.
The scale of the instrument is calibrated
in capacitance values, and you know
that you have set the pointer to the
value of the unknown capacitor when
the electronic-ray indicator shows a
null.

This type of instrument can be made
extremely accurate by using 1% (or
better) capacitors for the bridge stand-
ards and by adding a vernier to the
dial shaft. But it will not work in a cur-
cuit.

It is the presence of shunt resistance
across capacitors in a eircuit which

* Chiel engineer, Century Electronics Co.

FEBRUARY, 1958

TEST INSTRUMENTS

CT-1 checks capacitors for
capacitance, leakage, opens and
shorts; also checks electrolytics
for quality—in a circuit or out

makes it diflicult to do in-circuit test-
ing with accurate results. Unless the
shunt resistance is very high, you can-
not balance the type of Wheatstone
bridge shown in Fig. 1.

Century’s CT-1 uses a variation of
the Wheatstone bridge which also bal-
ances the shunt resistance. The result
is an instrument with two main dials.
One is calibrated in capacitance and
the other in ohms-—nieasuring the cir-
cuit’s shunt resistance. Never before
have these quantities been measured
simultaneously. Since shunt resistance
is a measure of circuit quality, this
scale is called the QUALITY scale. The
second scale (measuring capacitance)
is the VALUE scale.

A simplified diagram of this bridge
circuit is shown in Fig. 2. Notice that
in this circuit, the precision standard
capacitor has a precision standard re-
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Fig. 1—Simplified

IN-CIRCUtY
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sistance in shunt with it. This shunt
resistance is the QUALITY adjustment.
The original potentiometer is now used
merely as a fine adjustment and is not
variable over its full range.

For out-of-circuit measurements the
QUALITY control is turned to the extreme
left where a switch opens the resistance
path, and the CT-1 ecircuit becomes the
same as the one in Fig. 1. For an in-
dicator, the CT-1 uses a 6ATF6, with a
separate de amplifier.

The electrolytic test measures the
ability of the capacitor to hold a charge
and works both in and out of circuit. To
add greater versatility to the instru-
ment, a high-leakage check is included
which can measure leakage resistances
up to 300 megohms.

Calibration of the QUALITY scale is
based on a statistical average of shunt-
resistance values found in sets today.

SIGNAL |
‘DOJ

|
|

AN
FINE ADJ
NULL HULL
INDICATOR -\ INDICATOR
5
ELECTRO
A TUBE
< ,
CONNECTY BRILGE . . +
UNHORN 0 / STANGARD Fig. 2—Basic . | e
< bridge circuit for [IN-CKTCAP QUALITY
in-cireuit testing. -
109

wWWW.americanradiohistorv.com


www.americanradiohistory.com

TEST INSTRUMENTS

The most severe limitations are placed
upon coupling capacitors, which have
a separate scale. All other capacitors
are included with bypass units, which
can tolerate lower shunt resistances.
It has been found that the CT-1 can
be relied on for 80% accurate read-
ings of circuit quality without the aid
of a schematic diagram. With a circuit
diagram, which shows where certain
cases of low quality may be normal,
accuracy of troubleshooting can be
brought up to 100%.

Using the CT-1I

The range of the CT-1 is very wide.
It will measure in-circuit capacitors as
small as 200 wxuf, and values up to 0.5
uf, with shunt resistances as low as
500 ohms. It should take a technician
very little time to become wused to
operating the instrument. Notice the
photograph of the instrument panel.
Operating the checker consists of get-
ting a null on the indicator tube and
reading the results from the scales. For
example:

1. Set the VALUE pointer to the rating
of the capacitor under test. If you can
read the value printed on the capacitor,
the task is easy. But a guess at its
value is good enough for a first approxi-
mation.

2. Rotate the QUALITY control until
the indicator is at its widest opening.

3. A slight adjustment of the rFINE
ADJUST control may be needed to open
the eye fully.

4. Read the results:

a. The VALUE scale indicates the
total circuit capacitance across the
test clips. With coupling capacitors
it is usually not much greater than
the value of the capacitor being
tested. For bypass capacitors, it
can be as much as 10 times the
value of the one you are testing,
since it is normal to find several
bypass capacitors in parallel cir-
cuits in a TV set.

b. The QUALITY scale measures the
net shunt resistance across the
capacitor. The ohmiec value is
printed on the inner ring, while
the pointer lies in the GOOD, LEAKY
or BAD zone. Though circuit designs
change constantly, coupling and
bypass capacitors will have fairly
consistent limits to the range of
their resistance. Thus, even the
novice technician can accept the
readings obtained on the CT-1 with
fair assurance.

¢. The FINE ADJUST setting indicates
whether the capacitor under test
is slightly larger or slightly small-
cr than the size indicated by the
VALUE pointer.

The instruction manual includes pro-
cedures for testing in more difficult
situations, such as when the ratio of
resistance to reactance becomes too
great. A complete set of procedures for
out-of-circuit testing is included, along
with a discussion of techniques to avoid
the effects of stray hum,

The Century model CT-1 is designed
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Fig., 3—Complete

to give the technician a fairly complete
story about any capacitor in a circuit,
by giving simultaneous readings of cir-
cuit resistance and reactance. Other
features are: shielded circuit; isolated
primary; four-color easy-to-read scales;

The CT-1 in action
TV Chassis: Magnavox CT 259 (see

HI LK INDICATOR

120 K

circuit of the CT-1.

low operating temperature (will not
overheat) ; removable cheater cord for
easy storage; light weight, easily port-
able; safety insulated clip leads; on—off
pilot lamp. Its complete circuit is
shown in Fig. 3.

|

Procedure: Check capacitors in hori-

Fig. 4) zontal sync circuit (tubes checked
Complaint: No horizontal sync OK)
72 6SN7 TO VERT MULTIVIBRATOR
SYNC CLIPPER [,
SYNC INPUT I3k
N
‘ 225V
o 6SN7
100 put T HORIZ 0SC HORIZ DISCH
L
¢8
0l
1.BK
225V Y-100v

l Fig. 4—Syne section of
S8 2ol the Magnavox CT 259.
| Readings on CT-1 | Rated Value
Capacitor Value (f) ‘| Quality (2) |of Capacitor Remarks
C4 005 | Good (500,000) ‘ 0047 uf oK
cs 01 Good (800,000) 01 uf oK
C5 .05 Leaky (75.000) 100 uuf Value reading OK because of
effect of C& in shunt with C5.
Quality reading shows definite
leakage condition.
! Therefore, C5 is leaky.
Thus, the third capacitor tested oscillator transformer—but even so,
proved to be the culprit. The low quality the circuit quality seemed too low.
reading might have been due to a low- Once removed from the circuit, C5

resistance path back through the power
supply, via the grid winding of the
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showed 100,000-ohm leakage resistance.
Troubleshooting time: 6 minutes.
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Fig. 5—RCA KCS-96B, video circuit.

® “High fidelity"
might be defined as

signal fed to it by
the amplifier. This

+ smooth treble
. Jdistribution.

R Only JBL
TV Chassis: RCA KCS-96B (see torted sound the precision repro- SRy
Fig. 5) Procedure: Check capacitors in video | duction of music made with
Complaint: Video smear and dis- cireuit (tubes OK) by a system of jg-uch 23 the
LBK/2W  LBK/2W specialist-built com- Extended
| ponents. Among RlngelUatt;
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6ASS8 TG S0URDIE AMPL ¢— 180pH/6a 120pH /Ta lifi di
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——  ve6AWS ——¢ Ww 6AQS5 b1 tuners, record play- .
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8 IK/IW S cam ot =S flush with
= 250K r 4TH '[ - speaker. wall surface.
o S caxa09 2KS )
rROM o Tof Sieon g ToTRGC 9.3Ag)§‘ ® Consider the
B2k Pl function of a loud- -
K ) 300pH T T 5600710 speaker. It must © £ % . ouym
TO NOISE CANCELLER .58 680.n vibrate at exactly - ﬁ . Sporme 3
£ the same frequency . . components
0SNG 255y 3 as the electrical o acoustical

Readings on CT-1

Rated Value (uf)

resistance shunt path. Out-of-
circuit measurement showed
5,000 ohms leakage.

Replacement of C7 cleared up the
video but not the sound. This set had

troubleshooting job was begun on the
sound if and audio ecircuits. (See Fig.

frequency may vary
from 30 to as many
as 15,000 times a

trons of negligible
mass, neither are
we: working with a
tiny phonograph sty-
lus; in a loudspeaker
we must control the
actual physical

,cap““or Yilf‘e,(."” I_'Qualify_(_m = ok Caposlor | il & second! Consider na hzgh
Cs 0.1 Good (500,000) 0.1 OK that now we are not delit
G7. l 0.1 [ Bad (5.000) 0.1 Must be leaky—there is no low-| | d€aling with elec- fi Y
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James B. Lansing
Sound, Inc., are
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6AQ5 made with that de- Most handsome
hsco ; gf AUDI(: OUTPUT gree of precision ::gavheerrsame
| a 3 o usually associated Enclosiet
l Y 0037 & with scientific in- JBL Signature
L AARSE I iy struments or naviga- i
tional chronometers.
e Pe;hgps trle)(" s‘hlouLd
not be called “loud- .
Fig 6—Audio circuit of w5V | speakers” at all, but ‘0
the RCA KCS-96B. ol = should be given the * adclaimed
T = more technically * hion Roetiey’™!
: = correct appellation: Do
| CT-1 Readings | Rated Value precision transduc- s Slenature
Capacitor Value (uf) Quality ({Q)  of Capacitor Remarks g!‘foz Nﬂ ﬂt\;tter how -
— — | — ifficu e manu- -
C3 .01 Leaky {50,000) 56 upf C1 dominates value reading. | facturing operation
There should be 47,000 ohms if a refinement w”i
in shunt, so this is OK. By same result in better . :
reading. Cl is OK too. SOUnd, It iS built ,,.°c’|{,f:,°e”_“',.,
Cs 0024+ Good (l meg) .003 uf oK into JBL Signature :MBQLGEE:Cn:‘i;;:'e
(o)) .0l Good {1 meg) 0082 uf C9 has a small amount of other | ' Loudspeakers. folded horn,
capacitance in shunt. So this is The place to see
OK. and hear JBL Signa-
Clo 01 |l @ood {infinite) 01 uf Over |0 megs in shunt will give ture units is in the
best quality reading at infinity. [ component dEmO'I"I-
stration room of the .
Ctl 0024 Good (300,000) 0027 uf OK authorized JBL S|g. ?x:a"ll:hse:"
s ol | sl BT L b | nature High Fidelity Dot e
c7 002 | Good {1 meg) | 001 uf OK  (has some shunt capaci- | | goynd Specialist in e means
1 femice your community. (e
Cs .00! | Leaky {20,000) 0.47 uf | Capacitor must be open. Value Souna’ (hos
| reading represents stray shunt
capacitance. Leaky reading ’
| OK here, where 20,000 ohms is For his name and address, write to:
[ normal. | James B. Lansing Sound, Inc.
3249 Casitas Ave. * Los Angeles 39, Calif.
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Replacement of C6 restored audio
volume and quality. For good measure,
alignment of the ratio detector was
included to get best audio bandwidth.
Troubleshooting time for both jobs in
this chassis; 18 minutes.

The usefulness of the CT-1’s electro-
lytic action test is illustrated by the
following history. Refer to Fig. 6
where a check of the 6U8 screen by-

pass (C5) yielded:

sharper, clearer pictures on
1, 2 or 3 tv sets with 1 antenna

NEW

B-23

l

TWO-SET BOOSTER

OMNLY $23.95

From B-T comes the most important
step forward in better TV reception
for 1958 —a broadband TV amplifier
that boosts signal strength on all VHF
channels 2-13 and operates 1 or 2 or
3 TV sets with one antenna. No tuning
is required.

combines two functions in one
A single B-23 —

® BOOSTS signal strength on 1 or 2
or 3 TV sets —uf to 6 db gain operat-
ing two TV sets from one antenna.

® COUPLES 2 or 8 TV sets—using the
present antenna. Qutperferms non-
powered couplers in any reception
area by more than 2 to 1.

check these B-23 features:

® Ideal for color — add a celor TV set and
keep present black-and-white set, use the
same antenna — the result, sharper, clearer
pictures on both se:s.

® Low noise figure — designed to work with
new VHF sets.

® Reduces interference.

@ Easily installed at antenna terminals of
set. Can be mounted out of sight at the rear
of the receiver.

® Automatically amplifies channels 2-13.
® Ideal small TV system (motels, multiple
dwellings, TV showrooms).

112

FOR OPERATING 3 TO 8 TV SETS, USE
THE B-T LABS DAS8.8 — MORE THAN
10 DB GAIN ON ALL VHF CHANNELS.

The DA8-B Distribution Amplifier is
a broadband, all-channel unit that re-
quires no tuning, impedance matching
devices, pre-amps or other special fit-
tings. Ideal for all small TV systems
including garden apartments, motels,
TV showrooms serving more than 3
sets. Approved for color. only $94.50.

The B-23, the DA8-B, and a host of
other B-T quality engineered products
toimprove television reception,are avail-
able at electronic parts distributors.

For further information, use coupon.

e sssssesScccasssemammammwy,

L]
E BLONDER-TONGUE LABS., INC. RE-2 4
5 9 Alling Street, Newark 2, New Jersey .

L]
i Please send me literature covering: .
t [0 BT B-23 [ BT TV Accessories !
] v
: Name . E‘
a Address__ —— N
] L]
E City. __Zone___State_ E
L <

L R L Ly e gy
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CT-1 Readings Rated
Value of
Capacitor Value Quality | Capacitor
cs No result | Bad (short) 0l
Remarks

Shorted screen bypass should cause burning
screen resistor. No evidence of burning, so with-
out removing test clips, push function switch
and test for electrolytic action.

Circuit CT-1 Electrolytic-Action Reading
This circuit contains a large elec-
trolytic, with a shunt resistance of
over 20,000 ohms.

Across CS

Remarks

Cl6 electrolytic essentially in parallel with C8.
There is no short, and therefore no further need
to worry about CS.

END

Thicty-Fibe Dears Ago

In Gernsback Publications

HUGO GERNSBACK, Founder
Modern Electrics 1908
Wireless Association of America 1908
Electrical Experimenter 1913
Radio News 1919
Science & Invention 1920
Television 1927
Radio-Craft 1929
Short-wave Craft 1930
Television News 1931

Some_larger libraries still have copies of ELECTRICAL

EXPERIMENTER on file for interested readers.

In February, 1924, Science and Invention

{(formerly Electrical Experimenter)

Radio Town Crier, by H. Gernsback.

Broadcasting the President’s Message,
by A. P. Peck.

Radio for Hospital Patients.

Radio for the Beginner, No. 24—Single
Tube Circuits, by Armstrong Perry.

Radio Trouble Shooting, by Jack Milli-
gran.

Variometer and Variable Condenser

Receiving Set.
Short Aerials Increase Selectivity.
“DX” Prize Winning Circuits.
Oracle.

Radio
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Here’s why

THE WINEGARD COLOR-
CEPTOR IS OUTSELLING

ANY OTHER ALL-CHANNEL
YAGI TODAY!

TECHNICIANS LIKE

to sell the antenna that has set the
standard of performance for the
industry. No other all-channel an-
tenna performs like the Color’ceptor.
Color’ceptor pulls in the best pos-
sible picture . . . on any channel,
anywhere, anytime!

all 12 VHF Channel
Reception For Both
Black-and-White
and Color

Note:
TE(HN'CIANS LIKE Each gold Cclor ‘Ceptor
the Color’ceptor’s sunfast gold an- you irstall helps sell an-

, q other. Once folks see
odized finish . . . one of several theve BRERN He ! d" oo,

Winegard features that so many an- fennas sprouting up in
tenna manufacturers have imitated. their ne E""°"‘°‘jl "'e);
g P g

The Color’ceptor looks better . . . wony i el P
they own the gold zn-

lasts longer! tenna, tao}

TECHNICIANS LIKE

the Color’ceptor’s extra sturdy
construction . . . the reinforced
rellectors; the heavy duly, hi-impact
insulators; the precision drilled &
holes; the all-metal phasing lines
and the rugged stainless steel hard-
ware that locks every element firmly
in place!

TECHNICIANS LIKE 900 900
to install the Color’ceptor. It goes Low Bamd High Band
up quickly, easily . . . perfectly
balanced at the mast clamp . . . wisdl LGS
eliminating strain on rotor, guy

. ' -, T T I U e Y
wires, etc.. ) - b O M MRC WA RO AR
Gain Chart

TECHNICIANS LIKE ’ : CL-4X with Power-Pack
the way Winegard helps them ; - ~2

sell! You get co-op advertising;

national advertising; free truck and

window decals, window banners,
counter cards, check-up sheets.

Color'Ceptor ColorCeptor
Be sure you get your share of Model C(L4X — $34.90 Model CL-3 — $29.9%
Color’ceptor sales and proﬁts! Sell If Celor ‘Ceptor won't bring in a station yos want to see L

. BoMiing Wi Wiregard Caler ‘Ceptors are consis-

Exclusive Color'Ceptor features tenly odvertised in leading naticnel
magazines ycur tustemers reod!

the antenma that is the number
one choice of professional TV tech-

.. ® Completely non-carrosive gold-anodized Swish.
nicians [rom coast to coast . . . the

| , ® Power-Pack—up to 47.1% more sensifivity.
Winegard Color’ceptor. ® Pat.’ Electro-Bens”*® - clearer pictures at greater distance.

For full information, see your dis- W‘ M U
tributor or write the Winegard nega O.
Company, 3002 Scotten Blvd., Bur- c:?O :;:".en Bt'vd" Bwl:rg'ﬂ; ;m:ao *Pot. No. 2,700,185 Copyright USA, 1957
lington, lowa. b ok oy i
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Fig. 1-a—Circuit of the sound-survey
numbering.

meter; b—TA-11 lead

 SOUND-
SURVEY

Handy unit for measuring and comparing
sound levels is butlt around a 4-stage
packaged transistor amplifier

By RUFUS P. TURNER

sound-survey meter is composed

of a microphone, high-gain
audio amplifier and indicating
meter. The meter’s deflection

is proportional to the volume of sounds
picked up by the microphone. The

sound-survey meter is invaluable for
checking and comparing noise levels
both in and out of doors, acoustic

intensities and strength of echoes. It
is also useful as an applause meter.

Some practical questions ecasily an-
swered by a sound meter are: How
noisy is a certain machine or how much
quieter is a new one? ITow much noise
does the kid’s hot rod make? How quiet
is the interior of my car? How much
noise is made by tvpewriters in our
office, all going at the same time? How
loud 1s the hi fi two rooms away? How
much good is the soundproofing of an
apartment wall? Which is the noisiest
intersection in town? How much oomph
does a student orator need to fill the
assembly hall without a PA system?

A battery-operated sound-survey me-
ter is convenient since it is often used
at locations remote from power lines.
Even when ac power is available, it

114

is sometimes not desired because of hum
difficulties and the weight of transform-
er type power supplies. But when tubes
are used, the high cost and short life of
B-batteries is a problem. Furthermore,
extraordinary precautions are neces-
sary to prevent microphonics in a high-
gain battery-operated tube amplifier.
The use of transistors makes possible
long-life operation from a small, easily
obtained flashlight battery. The tran-
sistor instrument is free from micro-
phonics, ready for operation the instant
it is switehad on, small in size and
light in weight.

The sound-survey meter described in
this article is powered by a single 1.5-
volt penlight cell. Total current drain is
3.6 to 4.4 ma. The unit is d inches long,
3 inches wide and 4 inches high (a eom-
fortable handful) but can be made much
smaller. It weighs 1% pounds. No costly
meter is required; the indicator is a
0-1 de milliammeter. At full gain a
hoarse whisper 2 feet from the miicro-
phone pins the meter.

Circuit description
Fig. 1 shows the complete circuit of

www americanradiohietorv com

-~ The completed unit. Gain
control R1 is mounted
on the instrument's side.

Parts List for Fig. 1

Rl—pot, 25000 ohms, audio taper, with spst switch

R2—pot, 1,000 ohms, wirewound

BATT—I.5 volis, penlight cell

D—CK705, germanium diode

M—0-1 dc milliammeter

S—spst on R}

T—miniature input transformer: primary, 200 ohms;
secondary 2,000 ohms, ¢t (Argonne AR-123 or
equivalent)

TA-Il, miniature 4-stage transistor amplifier

Crystal microphone, miniature (Lafayette MS-108 or
equivalent)

Battery holder for penlight cell i

Case 5 x 3 x 4 inches (LMB No. 140 or eauivalent)

Chassis, perforated phenolic board (cut to 3% x
3l/; inches)

Knob

Solder lugs (7)

Miscellaneous hardware

the instrument. The amplifier section
is a subminiature four-stuge R-C-cou-
pted transistor amplifier (Centralab
type TA-11). The advantages of using
this ready-made amplifier package are:
It is smaller (only 1.175 inches long,
0.665 inch wide and 0.250 inch thick)
than an equivalent circuit built by the
average technician. It is completely
sealed, and the only connections neces-
sary ave to its input, output, a battery
and a gain control. This ready-made
package saves a lot of construction time
too. (Ordinarily, 46 soldering operations

RADIO-ELECTRONICS
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Parts layout on subpanel. The transformer is glied down.

would be required in the amplifier cir-
cuit alone. They are reduced to 7 by
using the TA-11.)

It is surprising that this little ampli-
fier, smaller than a special-delivery
stamp, contains 4 high-gain low-noise
transistors, 12 resistors and 5 capaci-
tors. There are no bulges, and the 7 pig-
tails coming out of the package are
numbered as shown in Fig. 1-b. The am-
plifier is designed to be powered by a
1.3-volt mercury cell but may be used
with a conventional 1.5-volt cell. Nega-
tive feedback and stabilization of the
de bias are supplied. Overall gain is 73
db at 1,000 cycles, and frequency re-
sponse is =5 db from 250 to 20,000
cycles. Input and output impedances are
both 1,000 ohms. The signal-to-noise
ratio is such that with a 30-gv input
signal, noise is at least 20 db below sig-
nal level.

In the instrument circuit, the ampli-
fier’s output is matched to the meter
circuit with a small input transformer,
connected backward to obtain a step-
down ratio. The meter circuit is com-
posed of diode D, CALIBRATION CONTROL
R2 and the 0-1 de milliammeter M. With
R1 set for maximum gain and R2 set
to zero (or lowest obtainable resist-
ance), an input signal of only 200-uv
rms at input terminals 1 and 2 deflects
milliammeter M to full scale. This sen-
sitivity permits using a crystal micro-
phone without a matching transformer.
(Even with the obvious mismatch be-
tween microphone and amplifier, there
is ample signal transfer even at low
sound levels. However, a proportionate
inerease in overall sensitivity is ob-
tained with miniature low-impedance
microphones.) Meter response is very
nearly linear with respect to input sig-
nal voltage.

R1 allows the gain to be set at various
levels corresponding to sound ranges.
R2 is for initial standardization of the
instrument and recalibration. It is
mounted inside the case, protected from
accidental adjustment and has a slotted
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Inside the

shaft for occasional screwdriver adjust-
ment. A clearance hole cut in the side
of the case allows insertion of the
screwdriver.

Construction kinks

The photos show construction details
of the sound-survey meter.

My instrument is built into an alumi-
num chassis box 5 x 3 x 4 inches. The
3-inch meter determined the dimensions.
The instrument may be made much
smaller by using smaller components.
For example, it can be made small
enough to fit into a pocket by using a
1-inch microphone (Shure MC-11 round
or MC-20 rectangular), a 1l-inch mil-
liammeter (International Instruments
model 100), a dime-size potentiometer
and switech (Centralab B16-217) for
R1, S, and a miniature slotted-shaft po-
tentiometer (Centralab J1.-102) for R2.
I wanted the increased ease of reading
provided by the larger meter and built
the instrument around this component.

The meter is mounted in one end and
the microphone in the other end of the
case. This arrangement permits the in-
strument to be pointed, probelike, at the
sound source while being held in the
palm of the hand, and the meter is
easily read from the rear. GAIN CONTROL
R1 is mounted on the left side of the
case.

The microphone is a small wafer type
unit, 1% inches in diameter. It is
mounted behind a 1% -inch hole in one
end of the case. A small ring of sponge
rubber, to which the microphone is ce-
mented, provides a shock-absorbing
cushion. This ring is held to the case
with serews or glue. The microphone
may be attached directly to the case
without the cushion, but it then becomes
subject to vibrations picked up from any
object on which the instrument rests or
from the operator’s hands. This will
cause erratic wiggling and sometimes
even slamming of the meter’s pointer.

All components except the micro-
phone, milliammeter and GAIN CONTROL

wwWwW- americanradiohistorvy com
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Note subpanel mounting.

are mounted on a 3% x 3%-inch sub-
panel of perforated phenolic. The pig-
tails and leads pass through the tiny
holes and are connected underneath to
complete the wiring. In this way, con-
struction as compact as a printed cir-
cuit is secured. Seven solder lugs
mounted along the left edge of the sub-
panel provide connections for the meter,
GAIN CONTROL and microphone. The bat-
tery (a 1.5-volt penlight cell) is held in
a bracket type battery holder mounted
along the left side of the subpanel.
CALIBRATION CONTROL R2 is seen near
the lower right corner. The subpanel is
held to one wall of the case by four 1%-
inch 6-32 screws. These screws keep the
board well away from the case’s inner
wall and provide clearance for R1 which
is mounted on the same wall and under
the board. The on—off switch is attached
to the GAIN CONTROL.

The metal case provides good shield-
ing for the high-gain circuit. However,
to prevent current loops which might
cause feedback and body-capacitance
effects, connect the ground side of the
circuit to the case at only one point. A
good spot is at one of the subpanel
mounting screws.

Wiring must be done with the short-
est practicable leads. This is not diffi-
cult with the point-to-point wiring used.
Take particular care when soldering to
the pigtails of the TA-11 and the ger-
manium diode. To prevent heat damage
to these components, the soldering oper-
ation should be as rapid as possible and
each pigtail must be held with long-nose
pliers while being soldered and until the
joint s completely cool. To prevent
breakage, do not place any strain upon
the TA-11’s leads and do not flex them
any more than agsolutely necessary.

Be careful to observe battery, meter
and diode polarities, and the amplifier
and transformer coding shown. The
cathode of the diode goes to the meter
(thru R2) so the meter reads forward.
The number coding on the TA-11 ampli-
fier and the color coding on transformer
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Run-of-the-mill radio and television
equipment may never be called upon for
such extreme service as under-water
operation . . . but if it were, you could be
sure that Mallory Gem capacitors would
continue to deliver excellent performance.

Mallory “Gems”’ are tightly sealed in a mica filled
bakelite case with epoxy resin that adheres both

to case and wires . . . they withstand moisture and
exposure without change of capacity or internal
resistance. And, they’re conservatively rated to assure
complete reliability under the most severe conditions.

They’re your best bet for outstanding service in any
application—for by-pass, buffer, filter nets, or
coupling circuits. Get Mallory *“Gems”’ in all popular
capacities and voltage ratings—from your

Mallory Distributor,

I PR MALLORY & CO.inc.
\LLOR
1 R 9 3

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

T correspond to the manufacturer’s
coding of these components.

Initial testing

Carefully check the instrument’s wir-
ing before turning on the power. This
is a must since the components are
easily damaged by incorrect connee-
tions.

After wiring has been checked, to
test the instrument:

1. Set R2 to its zero-resistance posi-
tion.

2. Set R1 for maximum gain. This
also switches on the instrument, since S
is attached to RI1.

3. Whistle sharply, noting that meter
M deflects. With the instrument set as
it is for maximum sensitivity, the meter
can be pinned easily, even with the
microphone pointed away from the
whistling as it is when reading the
meter.

4. While whistling a sustained note
at uniform volume, reduce the setting
of R1, noting that the meter reads
progressively lower values. Instead of
whistling, which is unsteady at best,
you can use a loudspeaker (operated at

| 1,000 cycles from an amplifier and audio

oscillator) as the sound source.

After this rough check, the instru-
ment will be satisfactory for compara-
tive measurements. For example, to use
as an applause meter point the micro-
phone toward the audience and have
everybody applaud as loudly and evenly
as possible. During the noise, adjust R1
for exact full-scale deflection of the
meter. This corresponds to 100% audi-
ence response (1 on the meter scale).
Subsequent applause will deflect the
pointer either to 100% or to some lower
value. Thus, 0.4 corresponds roughly to
40% response. Similarly, in checking
the interior noise in an automobile take
a noise reading outside the car, adjust-
ing R1 to bring the pointer to an easily
read upscale point (preferably full
scale, 1) and record this reading as E1.
Then, without disturbing the setting of
the gain control, take the meter inside
the car, close all windows and record
the meter reading as E2. The percent-
age of noise reaching the interior then
is equal to (E2/E1) X 100.

An actual noise or sound calibration
in decibels may be made only by check-
ing against another, previously calibrat-
ed sound-survey or sound-level meter
(such as General Radio type 1551-A
sound-level meter or type 1555-A
sound-survey meter). The two instru-
ments must be placed as close together
as possible, side by side, both with
microphones pointed toward an adjust-
able sound source. Set the standard
meter to its most sensitive (lowest
sound-level) range. Set R1 in the ex-
perimental meter to its maximum-gain
position. Adjust the sound source for
full-scale deflection of the standard
meter. Note the reading of the latter in
db. Adjust R2 to bring the meter ex-
actly to full scale. Record this point as
the number of db indicated by the stand-

RADIO-ELECTRONICS
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TEST INSTRUMENTS

ard meter. Reduce the amplitude of the
sound source in steps, noting the read-
ing of the standard meter and record-
ing the deflection of the milliammeter,
against the number of decibels indicated
by the standard meter. Repeat the proce-
dure with the standard meter switched
progressively to its other ranges, and
adjusting R1 in the experimental meter
as before. Note each setting of R1 since
this will set the ranges of the instru-
ment. For best accuracy, a step type
attenuator should be substituted for
R1 to allow close setting when changing
ranges. After a calibration of this sort,
R1 may be provided with a decibel-
range scale, and a db scale can be drawn
for the meter.

A quiet location is needed for any sort
of sound-meter calibration. When the
instrument is set for maximum gain,
the noise of a passing car or airplane
or children at play can cause a sizable
meter deflection. END

RECTIFIER CHECKER
This selenium-rectifier checker is “new Set”feature

utterly simple. Two versions are shown

... a self-contained unit (a, b,) and one
to be used with a tube tester (c¢). The for
tube tester is set for 12 volts and the
checker is plugged into any socket’s ‘ replat‘ement
heater pins. .

In operation, the pilot lamp (12 ]Obs
volts) lights to normal brilliance. A
Ig;(})}o}l) ;ZCtéﬁ?glhzvgi, 1:12& tt})lfi ;hzgttﬁe: 12 You’ve seen this new switch idea featured
pilot. Weak rectifiers will cause the in the latest TV sets. Now you can use
test bulb to light to lesser degrees of it on many control replacements to add
brightness. A shorted rectifier may extra convenience for your customers.
burn out the test bulb. Therefore, the
test bulb should be easily replaceable. Pull the control shaft and the set
New silicon rectifiers will light the test turns on; push, and the set turns off.

bulb noticeably brighter than seleniums, ce s :
due to their lower voltage-drops. e merelsuesming:’ at voliue sckting;

The checker is shockless and polarity No more accelerated wear on the low
need not be observed. It will not test end of the element every time the set

for high-voltage breakdown.—Fritz C. is switched on or off.
Hoffman
The new Mallory switch far outlasts

conventional switches; never sticks
... never damaged by overloads.

Get controls with this unique new
switch from your Mallory distributor,
in the ratings you need for

any replacement.

i
i

b
v

INTER-LOCK
RECEPTACLE

RECT

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

PINS TO TUBE CHECKER, FIL CONTROL SET TO 12V

FEBRUARY, 1958
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GIRLS’ DRILL TEAM at St. Joseph’s Parish is supported
by Remo De Nicola, Quincy, Mass., as one of his many
community services. He also gives free televisian serv-
ice to a school for retarded children and is always
ready to lend sound equipment for charitable affairs.

BLIND CAN SKATE because Philip G. Rehkopf. Jr., Louisville,
Kentucky, installed a record player and placed loud speakers
around the walls of the gymnasium at the Kentucky Home for the
Blind. He developed an electronic device to give scores to blind
baskethall fans, and tape records text books for blind students.

ELECTRONICS LABORATORY at Long Beach City
College, California, was established with help
from Harry E. Ward. Harry serves as chairman
of the Business and Technology Advisory Comn-
mittee and for fifteen years has devoted his time
to finding work for students, graduates and others.

STUDENT BENEFACTOR Philip T. Di Pace, of
Albany, N. Y., contributes used radio and tele-
vision chassis and parts to Siena College stu-
dents who are interested in electronics. Phil
now heads a project to finance an athletic field
and playground for 75 neighborhood children.

CIVIL DEFENSE LEADER Richard G. Wells, Ir., Pikeville, FIVE PUBLIC SERVICE CITATIONS plus a civilian Navy
Ky., installed television cables from a community an- award were given Frank J. Hatler, Roselle, N. L, for
tenna to Pikeville College, high school, fire department, his communications work in community emergencies.
Scout building and Methodist Hospital. He is work- As local civil defense head, Frank organized communi-
ing to give the high school a closed-cireuit TV system.  <cations networks, helped many to get radio licenses.

WHEEL CHAIR is no handicap for Mortimer Libowitz of Breoklyn, New York. Though disabled all of
his life, Morty has devoted his time to helping others in his community. With a crew of student vol-
unteers, he maintains the radio station at Thomas Jefferson High Scheol, Brooklyn. He also serv-
ices 3 Red Cross radio station and is active in civil defense communications. Morty has trained
many youths in radio, developing some into amateur operators and skilled television technicians.

BASIC ELECTRONICS is taught to neighborhood boys by John H.
Stefanski, Pontiac, Michigan. He has organized a scientific library
for the boys and is now planning a new Pontiac Boy’s Club. John
has served as chairman of the Business Ethics Board of the Pon.
tiac area Chamber of Commerce. Television sets in the Qakland
County Samatarium are serviced without charge through his efferts.

wwWwW americanradiohietorv com
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BOY SCOUT WORK and assistance to Charlotte, Michigan, youth groups make
Bart Rypstra, Jr., another “All-American”. He is a member of the Charlotte
city council, active in civil defense communications, and belongs to many com-
munity service clubs. When time permits, Bart devotes his technical talents to
servicing sound equipment, movie projectors and record players at city schools.

GOOD SPORTSMANSHIP is developed by Marcus E. Denham at
Whitaker State Orphans’ Home, Pryor, Oklahoma, where he
assists in recreational activities. He is also prominent in many
Jocal community service groups. His work is typical of the
many public service contributions of TV technicians everywhere.

“ALL-AMERICAN" TV TECHNICIANS
WIN GENERAL ELECTRIC AWARDS
FOR PUBLIC SERVICE

MERICANS everywhere responded to General  General Electric has established these awards as

Electric’s invitation to nominate candidates
for “All-American” Awards, honoring television
technicians who have distinguished themselves in
public service.

The winners, whose pictures appear on these

another step in its program to recognize the public
service contributions made by independent busi-
nessmen everywhere.

The accomplishments of these television tech-
nicians should serve as an inspiration to all

Americans. General Electric Company, Receiving

pages, were selected by a panel of judges com-
Tube Department, Owensboro, Kentucky.

posed of Wendell Barnes, Administrator, Small
Business Administration; Wendell Ford, 1956-57
President, United States Junior Chamber of Com-
merce; Herman Hickman, Sports Authority; and
Ed Sullivan, Columnist and TV Personality.

Pvgness Is Our Most Important Product

e

GENERAL &3 ELECTRIC

x 11.11.100

JUDGES SELECTED 13 WINNERS to re-
ceive this trophy, $500 for use in con-
munity improvement, and luncheon
with Under Secretary of Cammerce
Walter Williams at Washington, D.C.

& -
"
I |r

2

b mvateror asmin

TV FOR THE SICK 1s provided by Billy Joe Jenkins
of Paducah, Texas. By installing antenna cable and
servicing sets without charge, Billy Joe has made
it possible for patients in Richards Memorial Hos-
pital to enjoy TV. He helps community improve-
ment drives, teaches electronics to Boy Scouts.

MANY WERE SAVED by Scott Witcher, Jr., dur-
ing Lampasas, Texas, disaster. Here he shows
height of water in raging flood which swept his
area. Scott saved lives and helped restore com.
munications to the community. He is active in the
National Guard, in civic and youth organizations.

VOLUNTEER FIREMAN and Instructor John R. O’Brien,
Evanston, Wyoming, teaches first aid at neighboring
fire companies and schools. He is active in communi-
cations during civic emergencies, and lends and in-
stalls sound equipment for town functions. Many com-
munity service groups benefit from his time and skills.

wwWw americanradiohistorvy com
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get the strulght facts
on current model

TAPE RECORDERS

RECORDER
MANUAL”

VOL. 1

o .
~ Looking for unbiased facts
about various makes of tape recorders?
This is the book that shows you the
“‘inside story”—nosales pitches— just
down-to-earth descriptions and illustra-
tions of all mechanical and electrical

features and how they work.

Sams “Tape Recorder Manual”, Vol.
1, covers tape recorders and players
produced in 1956 and 1957 by the fol-
lowing manufacturers: Ampex, Bell-
Sound, Columbia Records, Ekotape,
Ellamac, Magnecord, Silvertone, V-M
and Wilcox-Gay.

Presents complete authoritative data
on each model: exclusive “‘exploded”
views of all mechanical parts; details of
each adjustment and control; complete
operating instructions; photographs of
all external and internal parts; com-
plete wiring diagrams and replacement
parts lists. Includes tips on how to avoid
and cure troubles such as wow, flutter,
faiture to erase and others. Shows you
how to disassemble and assemble each
recorder and how to check for source
of trouble. A valuable book for every-
one interested in tape recorder design,
operation and servicing. 148 pages; 814
x 11”; profusely illustrated.

PRICE

ONLY $295

SEE THIS AUTHORITATIVE BOOK
AT YOUR SAMS DISTRIBUTOR OR
MAIL COUPON TO HOWARD W. SAMS

Howard W. Sams & Co., Inc., Dept. 2-BB8
2201 E. 46th Street, Indianapolis 5, Ind. .
Send me Sams "Tope Recorder Monual” Vol. 1, for
10 doys FREE examination. In 10 days | will pay for
the book, plus small delivery cost, or return postpaid.
We pay delivery costs if you remit with this coupon,
same return privilege.

N O e Frt i K g PR TG onen TN whe e ne e RPN o R

N e 55 m a o i e, 5 o B 16 i 4. A BB

(CHf7o I Dt PV D ..Zone....State........
i (outside U.S. A. priced slightiy higher)

Techmma,ns

9{@ News

PHILCO CLOSES
SERVICE SHOPS

The last eight Philco Manufacturer’s
service branches have been closed as
the firm starts its centralized-service
policy with independent dealers ap-
pointed to service in-warranty appli-
ances, including TV receivers, radios
and hi-fi sets.

Philco now has appointed about 6,000
auto-radio service firms to make in-
warranty repairs and has about 30,000
Philco factory-supervised service tech-
nicians throughout the country. It was
emphasized that the new program is
not mandatory on the dealer. This is
important to firms operating their own
service department.

Under the new system,
distributor
with the primary purpose of conducting
training meetings for the in-warranty
repair stations to keep them up to date
on new developments in Phileco prod-
ucts.

COLOR TV CLOSE UP

At a recent technical mecting of the
Radio Television Guild of Long Island
(RTGLI) the techniques used in con-
vergence of an RCA color TV set were
demonstrated by Ed Klingerman of the
RCA Service Co. After convergence
was completed, Mr. Klingerman an-
swered questions for the guild’s mem-
bers, going back to the set to make
sonie answers clearer.

PRICES TOO LOW

Service prices set by television vepair
firms are too low, according to Russell
Hansen, coordinator for RCA Service
Inc. Addressing a meeting of the St.
Louis, Mo. zone of the West Central
division of the National Alliance of
Television and Electronic Service Asso-
ciations (NATESA), he declared that
gross income for a repair shop should
total 2% times payroll expenses. Mr.
Hansen further suggested that shop
owners survey their costs and make the
necessary adjustments to get a satis-
factory service margin. As Mr. Hansen
says, “service can and should pay.”

LICENSING HITS SNAG

Hearings in San Francisco, Calif.,
on a proposed city ordinance that would
license television technicians, have run
into a string of delays. It started in
March, 1957, when the law was first
proposed. The initial hearing was post-
poned when it was disclosed that the
city attorney had not approved the form
of the desired ordinance.

each Philco

www- americanradiohietorv com

wiil have service managers |

FREE! 360 pages of the

Newest in

ELECTRONICS

HIGH FIDELITY ¢ RADIO o TV

NEW

Offers you a fast, efficient, dependable

way of selecting the finest components

in the field at the lowest prices.

ELECTRIC COMPANY
Write Dept. RE-2
223 W. Madison 5t. ¢ Chicago 6, lllinois
| 4736 W. Century Blvd. * Inglewood, Calif.

SENCORE” :
ﬁandy 6

Subsiiiuhon UmI

 Components <

At YOUR

Fingertips! .
3 pole, 12 position switch individvally
selects one of the ""36” components
for direct substitution.

Contoins:

% 12—1 watt 10% resistors
from 10 ohms to 5600 ohms
% 12--Y; wott 10% resistors
from 10K ohms to 5.6
megohms

% 10—600 volt capacitors Completely isolated

from 100-mmid. to .Smtd.
* 1—10mfd., 450V Eectrolytic {T?:ULAI
% 1—40mfd., 450V Electrolytic Ploggclrss

% For Shop, Lob, or outside service
AVAILABLE AT ALL PARTS
DISTRIBUTORS!

o Transistor

Tester
¢ leakage /

Checker
¢ Filament

Tester
s Voltage
Regulotor
* Bias Supply

Cut out this ad now for further information.

Z® SERVICE
INSTRUMENTS CORP.
171 OFFICIAL RD., ADDISON, ILL.

o
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TECHNICIANS' NEWS (Continued) |

The second hearing was also post- |
poned as only one copy of the 19-page
act was available. It was felt that a
discussion using only one copy would |
have taken weeks.

Now, while mimeographed copies are
being run off, both sides are preparing
for a fight. The co-sponsors of the new |
legislation are the San Francisco TV |
Service Guild and Local 202 of the
International Brotherhood of Electrical |
Workers. The opposition, represented
by attorney Theodore Ambrose, who
would not reveal his clients’ names,
salid he represents some independent
TV service dealers. Their view is that
no city ordinance should be passed
until the state has made a final ruling
on a licensing bill now being studied by
a State Senate committee.

Proponents of the bill said that, since
a state licensing bill had not gotten
through the last assembly, the way was
clear for city ordinances.

ELECTRONIC TECIIS HONORED

Thirteen electronics technicians who |
have distinguished themselves in com-
munity activities have received General
Electric’s first annual All-American
Award for public service.

Among them are a Texan who saved
many lives in a flood, a Kentuckian
noted for aiding blind children, and a
New Jersey resident with a long record
of civil-emergency service. A Brooklyn,
N.Y., service technician was cited for
educational work as were technicians
in California and Wyoming. Supplying
free radio and television repair service
to hospitals, churches and indigent
persons brought recognition to tech-
nicians in Michigan, Oklahoma and
Massachusetts.

As a reward for their outstanding
public service, each of the thirteen re-
ceived a trophy and a $500 check for
use in a community activity or charity
of their choice.

The thirteen are: Harry E. Ward,
(shown in photo), 55, partner, Ward (

Brothers Radio & TV, Long Beach,

Calif. Philip G. Rehkopf, Jr., manager, |
radio-electronics division, Bonnycastle |
Appliance Stores, Louisville, Ky. Rich-
ard G. Wells, Jr., Valley Television
Service, Pikeville, Ky. Remo De Nicola,

40, partner, South Shore TV Co.,
Quiney, Mass. Bart Rypstra, Jr., 47,

proprietor, Rypstra Radio & TV Serv-
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Convince yourself at no risk that CENTURY instruments are

indispensible in your every day work.

SHIPPED ON APPROVAL
SEND NO MONEY — NO C.0.D.

Examine instruments for 10 days before you buy ... Only then,
when satisfied pay in “easy to buy’’ monthly installments.

,!u

handsome
hand-rubbed
oak carrying
Save valuable servic- £ase
ing time and earn
extra money with

the FC-1

Model FC-1W SE Q50
factory wired 58Net

Model FC-1K 54 82%

semi-kit form

OUTSTANDING VALUE FEATURES

Checks each section of multi-purpose tubes simultaneously. f one section is defective the tube will
read ‘“Bad’’ on the meter scale M 41 tube sockets accommodate all present and future tube types
® Less than 10 seconds required to test any tube m Large D’Arsonval type meter is extremely sensi-
tive, yet rugged . .. with two multi-color “Good-Bad’ scales m Selection of 12 filament voltages m Line
isolated B 7-pin and 9-pin straighteners mounted on panel mlarge easy-to-read quick reference chart
for over 600 tube types in use today m' New tube listings furnished periodically.

st 2 settings on the NEW
FAST-CHECK TUBE TESTER

tests all tubes completely, accurately
and in seconds — RIGHT ON THE SPOT

The FC-1 is the only tube tester in its price
range to give o complefe tube test of over
600 tube types in seconds without multiple
switching or annoying checking of roll charts.
You make every call pay extra dividends by
merely showing your customer the actual con-
dition and life expectancy of the tube. The
extra tubes you sell each day will pay for the
FAST-CHECK in a very short time,

- WIDE RANGE OF OPERATION

Checks quality of over 600 tube types, which
covers more than 99% of all TV and radio
tubes in use today, including the newest series-
string TV tubes, auto battery-type 12 plate-volt
tubes, 0Z4s, magic eye tubes and gas regu-
lators m Checks for cathode-heater and cathode-
grid shorts and detects inter<element leakage
up to 1.5 megohms m Checks for life expectancy.

Model AD-1 PICTURE TUBE ADAPTER - Also
available for the FC.1, Checks all picture tubes
{including the new short-neck 110 degree RCA-type
picture tubes) for cathode emission, shorts and

life expectancy. Also rejuvenates and restores
cathode emission of weak picture tubes.
Model AD-1 (factory wired only)...... ...$4.50

Model FC-1

Here’s an in-

The IN-CIRCUIT CONDENSER TESTER "

Ac.tuully steps in and takes over
fail. The tremendous range of
for every serviceman,

where other in«circuit condenser f.
operotion makes it an absolute

Checks out-of-circuit; Quality . .

al! condensers 50 mmfd.
any size w High leakage
ndensers,

JUST A FEW FEATURES OF THE CT-1

Ultra-sensitive 2 tyhe drift

S mid. m Electrolytics for i
vality —
300 megohms & New or uzknol\:n col

sircuit condenser tester that does the whole job!

odel

CT-1

esters
must

. . includi
opens and intermittents » Value of i leokage, shorss,

to
to

® Cannot damage circuits w

CENTURY ELECTRONICS CO., INC.

Please rush the instruments checked for @ 10 day examination period. If satisfied 1 agree to pay the
down payment within 10 days and the monthly installments as shown. If not completely satisfied
I will return the instrument within 10 days and there is no further obligation. It is understood there
will be NO CARRYING CHARGES. Should | fail to make payment when due, the full unpaid balance

shall become due and payable at ance.

e State..

o
=
~

-free circuit Multi
taneous readings i 0 d UI'"'COIO
a 9s of hoth quality and value in-cire

Electronic eye a indi
greater accuracy m Line isolated m Fully Yshi‘:ludlegce indicator for even

Prices Net F.O.B. Mineola, N.Y.

r scale gives simuyl-

Model CT-1W VV . 95
factory wired 34Net
Model CT-1K 95
kit form 24 Net

Vit or out-of-circuit

L

111 Roosevelt Ave., i
Dept. 102, Mineola, N.Y. 1
1
|
|
1
[ Model FC-IW (wired).o.... $58.50
$14.50 within 10 days. Balance []
$11.00 monthly for 4 months. I
] Model FC-1K (semi-kit). .548.50.

. $12.50 within 10 days. Balance $9.00
prcess R monthly for 4 months. [ ]
[J Modet AD-1 CRT Adapter.... _s4.50|
e Model CT-i1W (wired) $34.95

- - - $9.95 within 10 days. Balance $5.00
meonthly for 5 months. |
[0 Model CT-1 (kit) $24.95
$9.95 within 10 days. Balance $5.00 l

menthly for 3 months.

------------------------------------J
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Make your service

If broken into “‘lessons’
as a ’“‘course,”’

(you save $1.25!).

/

SAVE $1.25!

library
Have the needed data at your finger-
tips WHEN YOU NEED IT!

and sent to you
you’'d regard this new
Ghirardi training as a bargain at $100
OR MORE! Instead you buy BOTH big
books at the bargain price of only $13.00

complete!

A. A. Ghirardi

Maore servicemen have
trained from Ghirardi
books than any other
books or courses of
their kind!

| Fk ANY TV or

These 2 Great Ghirardi Books

bring you the kind of
PROFESSIONAL TRAININGC
THAT REALLY PAYS OFF!

Let these two up-to-the-minute Ghirardi books make it easy for
you to handle ALL types of AM. FM and Television receiver service

by the very best and latest methods!

better . . . and with less testing!

Learn to handle jobs faster.

Whether vou’re a service beginner

or an experienced technician vou’ll find the speedy, professional
methods that are so clearly explained can give BOTH your service
efficiency and your earnings a big hoost!

Almeost 1500 pages and over 800 big,
clear pictures and diagrams explain
EVERY tronbleshooting and repair oper-
ation so simply it’s next to impossible to
go wrong.

Books are sold separately at prices in-
dicated. Betier yet, you can save $1.25 by

buying both together! Send ne money.
Practie f{rom these great books for 10
full days FRIE.

Mail coupon toaday to Rinehart &
Co., Inc., Dept. RE-28, 232 Madison
Ave., New York 16, N.Y.

COMPLETE TRAINING FOR BETTER RADIO-TV SERVICE JOBS!

Radio & Television Receiver

1 Circuitry & Operation

It’s lols easier to repair ANY radio or
television set when you know all about
its circuits and just why and how each
one works! You locate troubles in much
less time and with less testing. You re-
pair them faster. betier—more profitably!

That’s whv Radie & Television Re-
ceiver CIRCUITRY AND OPERATION
is invaluable to servicemen who want to
be well equipped to handle today's com-
plicated receivers! First it gives a com-
plete understanding of basic circuits and
their variations. It teaches you to recog-

by Ghirardi & Johnson
669 pages, 417 clear
illustrations, $6.75

nize each one quickly. Then it shows how
to eliminate useless testing and guesswork
in making repairs.

Throughout, this book gives you the
kind of above-average training that takes
the ‘‘headaches” out of servicing — the
kind that fits you for the better-paid jobs.
Covers all basic circuits used in modern
TV and radio as well as phono pick-ups
and record players.

Sold separately for $6.75—or see big
MONEY-SAVING OFFER.

Radio & Television Receiver

2 Troubleshooting & Repair

Backed by the how-to-do-it methods
and procedures so clearly explained in
this big book. you can breeze through
television and radio service jobs easier
and faster than you may have thought
possible!

Throughout its 822 Dages, Radio &
Television TROUBLE-SHOOTING AND
REPAIR is an amazingly complete, how-
to-do-it guide to professional service
methods . . . the kind that help you han-
dle jobs lots taster and make more money
doing it!

For beginners, this hig book is an eas-
ily understood course in locating troubles
fast and repairing them r-i-g- -h-t. For
experienced servicemen. it is a quick way

by Ghirardi & Johnson
822 pages, 417 clear
illustrations, $7.50

to “‘brush up’’ on speciflc johs: to de-
velop better methods and shortents; or to
find fast answers to tough prohlems.

Modern troubleshooting is elearly ex-

plained-—from quick ‘‘static’” tests to
dynamic signal tracing and all the rest.
Special hard-to-fix troubles are fully

covered. Step-hy-step charts demonsriato
exactly what to do on different opera-
tions. A big television section includes
everything you nced to know for fast,
accurate work on any TV receiver model
or make.

Sold separately for 3750 or see
MONEY-SAVING COMBINATION
OFFER.

Get More Work Out
of Fewer Instruments!

Save time . . Save money.
Avoid buying instruments
you don't really need

Here.
and experimenters!

helps vou

instruments; how

BASIC
ELECTRONIC and put them to practical use: how
TEST to avoid buying unnecessary instru-
INSTRUMENTS  ments . . . and lots more.
254 pages, Over 60 iustrnments from the olil
171 illys. standbvs to the very

Price $4.95

current and voltage: ohmmeters
voltmeters: power meters:
checkers; inductance checkers:
oscilloscopes; R.F  test
andio rest oscillatars:
signal tracers;

and

oscillanrs:

This bandy book is a cnn|||]:(l‘ training course in the

at last, is an instrument bhook
especially for servicemen, amateurs

Basic Electronic Test Instruments
work better and
with fewer instruments;
to increase the usefulness of old
to choose the
right instrument for each job; how
to understand instrument readings

shows how

latest
are fully deseribed und explained.
Work-saving shortcuts are ountlined.
Included are complete details on simple meters for

impedance meters;
special-purpnse hridges:
senerators:
R-F and A-T measuring devices;
tube testers and many others,

signal

faster

ones

- THE COMPLETE
HOW-TO-DO-(T

GUIDE
g grams side hy side so that
V-0-\I's \_'T right. Every joh is explained so clearly
capacitor to understand ir. Over

by repair specialists,

kood-pay motor

as a sideline or hohby
MOTOR

Order ELECTRIC

latest instruments ineclwling grid-dip  oscillators, TV Price only $6.95
sweep and marker generators: TV linearity patiern
generalors, square wave generators. distortion neters,

etc. Dozens of time-saving
instruments to new uses.

Check
eoupon

Firicks™

Test

trial.

Basic  Eleetronic
for 10.dav FREE

help you put old

Instruments  in

Now! FIX ANY
ELECTRIC MOTOR!

Handle ANY Job from No.

Fou learn fuast.

100.000 copies in_use in motor
repair shops, sehools and for home study
unions and instruetors.
It's the ideal boolk whether
repair job or simply want to fix motors

USE COUPON F

minor repmrs. to com-
plete rewinding

560 pages—Owver
900 how-to-do-it
pictures

It pays to train for
something different!
ELECTRIC MOTOR
REPAIR is a complete
home study guide that
lhelps you cash in on this
rapidly growing field.
Shows step by step how
to liandle all repair johs
(inctuding complete ve-
winding) on practically

PIXK-O-FIX
REeving

PIX-O-FiX TV TROUBLE ]
FINDER GUIDES o

Only 82 for the two

vision set you're repairing .

SHORT GUT TO
TELEVISION REPAIRS

1 ___ No. 2

Eliminate
useless
testing . . .
Fix sets twice
as fast!

Just turn the dial
of the handy, pock-
et-size  Ghirardi &
Middleton PIX-O-
FIX TV Trouble
Finder Guide. When
picture in the

PIX-0-FIX window
matches the screen
image on the tele:
. presto! . . you've got clue.

ANY AC or DC moror or PIX.0-FIX then shows the causes of the trouble.
Ke!.‘,em'm n com;uo]n e Next it indicates the exact receiver sectiom in which
pul\\lj?:-" ‘“;]c‘.:,‘l(tm‘,lnml‘ghﬁ] the trouble has prebably happened. Then it gives step
motors. Speeial duo-spiral by step repalr instructiuns.

hinding brinks text and
reliated how-to-do-ir dia-
eaxily and
vou cannot tail

different

Fully approved
vanced
you want to train for a

REP (IR in coupon. not Inore

coupon.

www americanradiohistorvy com

The two PIX.0.F1X units No.
television
you're likely to he ecalled on to fix. No. 1
24 of the most commaon troulles and gives 192 causes
and 253 remedies for them.
troubles not included in No. 1.
are a compreliensive guide to quick
servicing of any TV set
ONLY $2.00 for the two.
than

ox JO0-day Free Trigl!

1 and No. 2 cover 47
. just about anything
identifies

trouhles

No. 2 covers 23 more ad-
Together, they
‘picture analysis’’

AND THE PRICE IS
Money refunded if you are
Specify PIX.O-FIX in

‘

satisfied.
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Cash in on HIGH-FI
SERVICE and BUILDING

A complete guide to better
High Fidelity methods
and results

Get hetter vesults from “‘Hi-Fi”
by Thaving all the facts and latest
ideas at vour fingertips!

This big book brings you com-
plete data on madern sound repro-
duction methods and equipment.
It shows how to get hetter results
at lower cost; how to build your

own; how to service hi-fi equip-

ment; discusses all Jetails of com

ponenis: compares different meth

HIGH od AND 1S CRAMMED FULL

FIDELITY OF HOW.T0-DO-IT TIPS AND
TECHNIQUES IDEAS.

Here are just a few of the muany

By . subjects! How to get the right hi-fi

Jolm H. Newitt equipment for your needs; Hi-fi

versus P A. type speaker; Loud-

194 pages,

203 illus. speaker construction and perform-
Price $7.50 ance: Adjusting bass-reflex cabi-
acts : controlling distortion; getting

rid of ““hangover”: Selecting a wooler-tweeter; Sound.

sroofing  materials: Al about  output transformers;
Special hi-fi circuits; Ways to suppress noise: Negative
feedliack and how 1o use it: Awmnplifier construction
hints; Mininmizing tuner distortion; Avoiding chatter:
Limiter-discriminator vs. ratio detector FM cireuits;
Avoiding record wear: Tips for custom builders: Bass-

reflex charts; Acoustical horn  design data; special
installation probletns: pre-amps and equalizers; pick-up
resanance; a mnovel horn system and literally

dozens of other subjects.

Order High Fidelity Techniques in
for 10-day FREE trial!

coupon today

o

l

DI0 EVER MADE

Here’s How to Get Started
in RADIO-ELECTRONICS!

More service experts
got their basic
training from this
big book than any
other of its type!

Here's basic training you
can really understand writien
by A. A. Ghirardi who has
probably trained more service
experts than any other man
living today! From start to
finigh, it is practical training
that can help fit you for a
BIG PAY job in any branch
of radio.television-elecironics.

RADIO PHYSICS
COURSE

by Ghirardi Ghirarli’s RADIO PHYSICS

972 pages, COURSE is the oldest book

508 illus., 856 of its kimd—aml atill a best
self-test questions seller BECAUSE IT 1S5 SO
Price oniy $6.50 AMAZINGLY CLEAR AND
COMPLETE. No matter what

part of radio-electronics work you plan to euter, this

is the kind of basic iraining you need FIRST!

36 COURSES IN ONE!

Starts with Basic Electricity. Then it takes you step
by step through the entire field from basic circuits,
components, instruments, ete.. to their final application
in radio-electronic equipment. You can buy newer cosilier
training—but you can't buy better training at anywhere
near the price.

Order RADIO PHYSICS COURSE in coupon.

FASTY

Easy:
R-1-G-H-T/

DON'T THROW OLD
RADIOS AWAY!

Here's the data you
need to fix old sets
in a jiffy
Just look up the how-to-do-it
data on that old radio you want

to fix!

Four times out of 5, this giant,
3ts.pound.  7id.page Ghirardi
RADIO TROUBLESHOOTER'S
HANDBOOK tells what is likely
to be causing 1he trouble . B
shows how to fix it. No useless
testing. No wasted time. Using
it. even beginners can easily fix
old sets which might otherwise
be thrown away because service
information is lucking. With a
few simple repairs; most ol these
old scts can be made to operate perfectly for years to
come.

THE ONLY GUIDE OF ITS KIND!

Cuts service time in half!

Covers every
mode! made by
202 mfrs. from
1925 to 1942

trouble symptoms and their
remedies for over 4,000 inodels of old home, auto
radios and record changers: Airline, Apex, Arvin, At-
water Kent, Belmont, Bosch, Brunswick, Clarion, Cros-
ley, Emerson, Fada, G-E, Kolster, Majestic, Motorola,
Philco. Pilot, RCA, Silvertone, Sparton, Stromberg
and dozens more. Includes hundreds of pages of in-
valuable tube and component data, service short cuts,
etc.

Specify RADIO TROUBLESHOOTER'S HAND-
BOOK in coupen. Price only $6.95, 10-day trial.

Included are common

The book
that really
teaches you
how to use

Here,
'scopes fully

on all kinds of Scubes:

service work.

from making

Oscilloscopes are ‘"gold mines"

in a big,
book 1hat really shows you how to use oscillo-

Clearly as A.B-C, MODERN OSCiLLOSCOPES

muathematics! Every detail is cleurly explained-
connections  to

revised 2nd edition. THE

And  you learn 1

RIGHT!

radio- AND THEIR USES gets right down ta “"hrass TV
lacks” in telling you exactly when, where an - .

s ¢ v J E e k.
television ow. You learn to locate either AM or FM radio Lo} Sy E Rl L her
electronics or }c]evmmnl trouhles in o jiffy. Evcu, tough make things donbly clear.

vealignment  jobs are made easy. No involved

Practice 10 days

adjusting circuit OSCILLOSCOPES

No lessons
to wait for

] RADIO & TV Receiver THEIR USE $6.50
Here, at last, is a gnide 1o FCC TROUBLESHOOTING & REPAIR $7.50¢  __ ~ ~ ~ - -~ - - ' ' """ """ :

LICENSE MANUAL License  Examinations . written BASIC ELECTRONIC TEST [J RADIO TROUBLESHOOTER S
¢ s0 you can casily understand AND REMEM- INSTRUMENTS . ... .$4.95 HANDBOOK . ............. .. .56.95
23 BER. IT COVERS ALL EIGHT exam ele [0 ELECTRIC MOTOR REPAIR....S6.95 [] RADIO PHYSICS COURSE..... $6.50

Radio Operators menis . . . not just some of them. Reviews {1 PIX-O-FIX TROUBLE-FINDER [} LICENSE MANUAL for Radio
almost 2200 :iypical exam questions with GUIDES (Nos. 1 and 2}.......%2.00 Operators ...........c......55.00
by J. R. Johnson straight-to-the-point  answers, ) Includes  full If cash is sent with order, we pay postage—same 10 day return privilege. Otherwise, postage is extra.
(W2BDL) dataon the ""_;"” changes nigezapingon To order OUTSIDE U.S.A.—Special combination offer, 814.00 for both books. For
elements | and 2. {Many folks da not even all other books, add 50c each to above prices for handling through customs, etc.

A complete, prac-
tical study guide
for getting vyour
"'ticket'' as a com-
mercial operator.

data  {rom
navigation

sary  examination
fundamentals to
jecis.

training hook
step ahead in
Use coupan.

his career.

FEBRUARY, (958

and

Now! PASS FCC
LICENSE EXAMS

easier! faster!

Train for big pay in
communication’s most
interesting jobs

know these ehanges exist!) Covers all neces.
electrical-radio
related sub.
Anvone who has basic radio training will
find Johnson's LICENSE MANUAL the ideal
for making this all-iny
Price only $5.00.

{Regular price $14.25 .

and owe nothing.

] Radio & TV Receiver

Sold for cash

refunded.

only. Any bhook

Name . .

- Address..

State.

City. Zone.

|
I
!
|
!
[
|
|
|
}
| a
[
!
]
i
]
!
|
|
|
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components and setting the oscilloscope controls.
analyze

Includes latest dala on use of scopes in color
industrial electromies, teaching . . .
Over

free.
coupon.

Dept. RE-28, Rinehart & Company, Inc.
232 Madison Ave., New York 16, N.Y.

[] Check here for MONEY-SAVING COMBINATION OFFER

on Ghirardi’s Radio & TV Receiver CIRCUITRY AND OPERATION. and Radio & TV Re-

ceiver TROUBLESHOOTING ANO REPAIR.
you save $1.25).
$3 a month for three months until $13 has heen paid.

Check here to order INDIVIDUAL BOOKS

CIRCUITRY & OPERATION. ....

may be returned in

Here’s everything you need to know ABOUT OSCILLOSCOPES!

if you learn to use them fully on every job.
THIS BIG BOOK TEACHES YOU HOW!

patterns  fast  and

even in
400 pictures make

every step doubly clear. Dozens of pattern photos

Price $6.50
MODERN

Oscilloscope experts

Order get the BIG PAY jobs!

Price only $13.00 for the two hooks plus postage.
Payable at rate of $4 (plus postage) aiter 10 days and
if not satisfactory. return hooks in 10 days

] HIGH FIDELITY TECHNIQUES. .$7.50
[J MODERN OSCILLOSCOPES AND

and will be

10 days

money

—_————— ———— e e —_—— e ——
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The new
RCA WT-110A

AUTOMATIC ELECTRON
TUBE TESTER

for Speedy,

Automatic Testing _

Insert punched card...

USER PRICE (ontional)
Prices higher in Hawaii and Alaske

pull power lever...read meter...

fast as A-B-C. You save time because the WT-110A sets
up all pin connections and tube-testing voltages avfo-
matically by means of punched, computer-type test cards.

® checks tubes for transconductance, gas,
shorts, and leakage between elements.

® virtually obsolescence-proof. Do-it-your-
self card punch and unpunched cards
available for preparing your own test
cords... keeps card file up-to-date eco-
nomicalty.

@ aulomatically sets up ALl socket connec:
tions, and All operating voltages—such
as heater, signal, plate and screen and
bias voltages (both fixed and cathode).

® automatically selects correct test condi-
tions from 220 different heater voltages
(from 0.1 volt to 120 volts) at currents
up to 4 amps., 10 bias voltages, and 11
values of cathode resistance.

® tubes, such as rectifier types, tested un-
der heavy load currents {up to 140 ma
per plate).

® high-and-low sensitivity ranges for gas

and leakage tests.

® 12-volt plate and screen supply for test-
ing new auto-radio tubes.

® meter protected against burnout.

® test card provided for checking instru-
ment,

® 239 pre-punched cards supplied with in-
strument, cover 95% of currently active
TV tubes. Pre-punched accessory cards
available.

Now...at your RCA Distributor!

RADIO CORPORATION OF AMERICA

@ Flectron Tube Division

124

Harrison, N. J.
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| partner,

TECHNICIANS' NEWS {Continued)

ice, Charlotte, Mich. John Stefansii,
proprietor, Stefanski Radio & TV
Shop, Pontiae, Mich. Frank J. Hatler,
Roselle Radio & TV Serv-
ice, Roselle, N. J. Phillip T. DiPace,
partner, Modern Radio, Albany, N. Y.
Mortimer Libowitz, proprietor, Morty’s
TV & Radio, Brooklyn, N.Y. Marcus E.
Denham, proprietor, Ranch & Home
Store, Pryor, Okla. Billy Joe Jenkins,
27, proprietor, Television Signal Serv-
ice, 131 Richards St., Paducah, Tex.
Scott A. Witcher, Jr., 25 partner, Wit-
cher-Darnell Radio & TV, Lampasas,
Tex. John R. O’Brien, electronics super-
visor, Cazin & Houts, Evanstown, Wyo.

REBUILT PICTURE TUBES

Philadelphia servicing firms report
that rebuilt TV picture tubes now
make up 25-30% of dealer and dis-
tributor picture-tube sales. One dealer
bases the increasing sales on the com-
bination of lowetr cost and a belief held
by many technicians that rebuilt tubes
made from used glass stay brighter and
last longer than those made from new
glass.

ESDA JOINS NATESA

The Electronic Service Dealers Asso-
ciation (ESDA) of Pittsburgh, Pa.,
has voted to affiliate with the National
Alliance of Television & Electronies
Service Associations (NATESA).
Joseph Doyle, president of the Pitts-
burgh group, made the announcement.

SERVICE LITERATURE

A subscription plan offering an aid
to radio service technicians has been
announced by W. T. Curtis, product
service manager of General Electric’s
radio receiver department at Utica,
N. Y.

Subscribers will rececive a service
manual on each new G-E radio at the
time the set reaches the market. Bonus
publications will include a complete
replacement parts list plus up-to-date
revisions for all available components
of postwar G-E sets, and technical
bulletins on subjects like transistor
cireuitry and printed-circuit develop-
ments.

The initial subscription began Jan. 1,
and ends Dec. 31. Cost of subseriptions
is $2 each. END

CORRECTIONS

There are errors in the values of
C1 and C3, series grid and plate capac-
itors, respectively, in the mid-range
cireuit of Fig. 4 of “Multi-Channel
Electronic Crossovers” on page 54 of
the December, 1957, issue. C1 should
be 170 puf and C3 260 upf.

We thank reader J. Ray Jesse, of
Owensboro, Kyv., for calling this to our
attention.

Mr, Crowhurst has pointed out an
error in the photo caption in his article
“Single-Groove Stereo Dises” on page
54 of the January, 1957, issue. The
Westrex head in the photo is a record-
ing type.

RADIO-ELECTRONICS
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~ Patents

AUTOMATIC BRAKE CONTROL
Patent No. 2,804,160

George Rashid, Detroit, Mich.

Many automobile mishaps result from the slow
reactions of a driver. This patent discloses an
automatic brake that is applied when a ecar is
being driven in an unsafe manner. Control is by
shortwave radio. This device considers the fol-
lowing factors: (a) distance between ears: (D)

s =
Y

—_—

of potentiometer R. which turns with the speed-
ometer. I{ the ecar is moving slowly, the moving
contact is near ground so there is a large bias
on V2. At high speeds the bias is near minimum
so V2 is more easily fired by the audio signal at
the grid.

——

—_— — —‘-I\j—";‘
e Syt o AT
i RO LY ©

Fig. {
the rate at which the distance is varying:
velocity of the controlled car.

I'ig. 1 shows how the controlled car emits a
radio beam which is reflected from the cur in
front of it. If their distance is safe, the echo is
too weak. Automatic bruking occurs only when
the cars are close encugh to present potential
danger.

The second factor gives rise to Doppler effect :
the echo frequency differs from that of the
original signal. If the cars are approaching
(relatively), the echo frequency is higher. This
beats with the original signal and the :audio
beat is amplified, then fed to a thyratron. When
this tube fires, it energizes a solenoid and applies
the brake. The higher the beat (the faster the
cars approach each other), the greater the signal
passing through ecapacitor C (Fig. 2) to fire
the thyratron (V2).

Car velocity is taken into account by the arm

(c)

¢ TO SOLENOID

100 MPH

0 MPH

= Fig.2

\When the eombination of speed. distance and
acceleration exceeds a safe value. V2 fires and
applies the hrake, Otherwise the mechanism does
not interfere with normal operation of the car.

UHF AMPLIFIER
Paient No. 2,799,736

Robert J. Hannon, Huntington Station, N.Y. ( Assigned
to Standard Coil Products Co. Inc., Los Angeles, Calif.)

Even a uhlf tube has its upper frequency
limit. It is largely determined by the inductance
of internal leads to grid, plate, cathode. These

no loss, Lk does not attenuate the signal. In
addition, the plate leads (L1) are used as part
of the output tank, which improves the fre-

8AF4

Lp RFC

=
<

" L
Tk"huf : RF(

-’—1 o ___L Lo

“E'”W %200;;

1=

become self-resonant at some critical
beyond which tube gain drops sharply,

This diagram shows a circuit hased on the
new invention. The cathode leads {Li) form part
of a T network (which is equivalent to a
transformer), Since an ideal transformer has

frequency

|
I
|

W - 155V
T ’
P
120ppf  TAS5-3ppf
LOAD
queney response still further.
A conventional 6AlF4 may show a noise |

factor of 18 db or more at 885 me. By compar-
ison. the ecireuit shown in the diagram has a
noise factor of only 10.5 dh at this 885-me fre-
queney.

PUSH-PULL SAWTOOTH GENERATOR

Patent No. 2,797,327
Marshall C. Kidd, Uaddon Heights, N. J. (Assigned to RC 1)

This is an application of delayed collector
conductivity, an effect that oecurs when a june-
tion transistor is reverse-hiased between emitter

and base, and collector voltage is hizh. One
result of this operation is that the transistor
shows negative resistance (Fig. 1). A simple

sawtooth generator using this principle is shown
in Fig. 2.

The n-p-n collector
tive) but the voliare

is biased as usual (posi-
is about 86. Note. also.
that the emitter bias is positive. When the
batteries are switched on, C begins to charge.
Current through V is small because of the larze
cireuit resistance. At this time the transistor
resistance is positive (see Fig. 1). When C has
accumulated a considerable charge, a heavier
current begins to flow from it through V.
Now negative resistance exists and considerable
flow passes through V, disecharging the capaei-
tor very quickly.

As the current drops off. V returns to its
positive resistance region. C begins to charre

FEBRUARY, 1958

again. The output waveform is a sawtooth

shown.

as

NEG RESISTANCE

COLLECTOR CURRENT

COLLECTOR VOLTAGE
Fig-!

WWwWW.americanradiohistorv.com

it's easy
to solve your

TV SYNC

problems
with this new
SAMS BOOK

“Servicing TV Sync Systems”
by Jesse Dines

Valuable time-saving book for Serv-
ice Technicians. Covers fully the
theory of operation, circuit function
and circuit variations of the 18 differ-
ent types of sync systems used in
TV receivers. Explains various types
of syncseparator, horizontal and ver-
tical oscillator, and horizontal AFC
circuits used in svnc systems. Meth-
ods of analyzing and troubleshooting
these circuits aresupported by actual
picture tube photos and waveforms
illustrating types of sync troubles.
Includes valuable data on oscillator
coils, transformers and printed elec-
tronic circuits used in sync systems.
Has chapter on practical servicing
hints. This book will definitely help
the technician to better understand
and more easily service any type of
sync system trouble. Written clearly
and simply for quick and easy under-
standing. 320 pages; 221 illustra-
tions, 514 x 815", o o3}

$395

SEE THIS MONEY-EARNING BOOK
AT YOUR ELECTRONIC PARTS
DISTRIBUTOR OR MAIL COUPON
TO HOWARD W, SAMS ...

FREE TRIAL COUPON

PRICE
ONLY

' 3
! Howard W. Sams & Co., Inc., Dept. 2B-8 1
1 2201 E. 46th Street !
| Indionapolis 5, Indiano :
: O Send me Jesse Dines’ book "Servicing TV Sync )
1 Systems” for 10 days FREE examination. In 10 days 1
1 | will pay for the book, plus small delivery cost, or |}
] return postpaid. ]
[} We pay delivery costs if you remit with this coupon. |
[} Same return privitege. :
! )
] i
INume............ . \
] ]
| Addressgmresupse e sl - = = 3B« = = sxeieaace- covile ]
! T
| !
1 City foa o el FRR=E .- -...Zone..,.State. 1
1 (outside U.S.A. priced slightly higher) i
e S T oA
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PATENTS (Continued)

i

Fig.2
When collector and emitter resistors are equal,
the output voltage from each terminal iz equal

b_ut opposite and can be applied to push-pull
circuits; for example, ungrounded cathode-ray
deflecting plates.

RADAR SHIELD

Patent No. 2,801,411

Robery Weinstock, Palo Alvo, Calif. ( Assigned to
US4 as represented by Secretary of Navy)
Radar echoes, like those of sound and light,
reflect best from flat surfaces of large area.
These echoes can be reduced by conductive
screens that defleect them away from the radar

SHIELD ¥y \ \
£ gy CONNING

Q‘ -~ TOWER

receiver. The diagram shows how shields. prop-
erly placed. can help to hide a submarine from
the radar of enemy vessels. Shield A, around
the conning tower, disperses the radar wave-
front and sends mueh of the energy upward
instead of back to the radar receiver. Shield
B. a eurved apron, protects hull and deck.

While such shields cannot etiminate all radar
echo, they can reduce the reflected eneryzy. Thi
weakens the observed radar pips and renders
them less distinet on the scope.

DOUBLE-ACTION GAIN
CONTROL
Patent No. 2,801,302

Truman H. Quinn, Richland., Wash. (Adssigned
to USA as represented by the S Atomic Energy
Commission
This gain control does not affect input or
output impedances nor does it upset tube biases
as other controls often do. It is connected between
V1, a cathode follower, and V2, a direct-coupled
amplifier stage. In this particular cirecuit there
are three steps, but any number could be in-

cluded for finer control.

- e -

% B+
- v | =
i ouT
- L

\
! i

. ]

In the upper position of the ganged switch
no signal is impressed upon V2. Actually its
grid—cathode circuit is shortened under this con-
ditfon. In the middle position (shown in the
diagram) V2 does receive voltage through
coupling capacitor Cl. Also, C2 bypasses only
a portion of the cathode resistor of V2 so there
is considerable degeneration. Gain is less than
maximum

In its lowest position, the switch feeds maxi-
mum signal from the cathode of V1 to the grid-
cathode of V2. Also, C2 bypusses the entire
cathode resistor of V2 and there is maximum
gain. END
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cords

MONITOR

Note: Records below are 12.inch LP
and play back with RIAA curve unless
otherwise indicated.

Vox L-3 (1625 rpm)
TSCHAIKOVSKY : Piano Concerto No. 1
Symphony No. 6
Romeo & Juliet Overture
Vox L-1 (1624 rpm)
BEETHOVEN: Piano Concerio No. 5

Violin Concerto

Leonore Overture No. 3

Cariolan Overture

Vox L-2 (16% rvpm)
RIMSKY-KORSAKOYV: Scheherezade
TSCHAIKOVSKY: Nuteracker Suite
BIZET: L’Arlésienne Suites 1 and 2
BORODIN: Polovetsian Dances

Round the World, Round the Clock

Vox L-4 (1625 rpm)
BEETHOVEN: Symphony No. 5
DVORAK : Symphony No. 5
SCHUBERT: Unfinished Symphony
PROKOFIEFY: Classical Symphony

Vox L-5 (1625 rpm)

The 1623 speed has been available on most

changers and turntables for the past two years,

but hitherto has been used principally for the
“talking-book tybe of voice vecordings. Vox
is the first major record eompany to issue

musical recordings in this speed, and the above
comprises the tirst lot—mostly dubbed off tapes
from which previously issued 33 rpm’s had been
mastered. Vox has succeeded surprisingly well
in overcoming the difticulties ol the slow speed.
And while the quality is by no means in the
class of the best availahle 33-rpm LP’s, it is
considerably better than 1 anticipated, and will
prove acceptable for many purposes—particularly
for background music.

The first releases are well chosen to demon-
strate the virtues of the slow sheed. The records
average nearly an hour of music per side. One
record ean present a thorough sampling of one
composer’s work or present a long program of
the works of several composers, L-3 is the most
suitable for demonstrution of classical and L-4
of popular capabilities. Now that Vox has broken
the ice, we ean expect issues in this speed
from other labels, and I suspect they will find
a good market, provided the price is comparable
to that of 33-rpm recordings. The 16%-rpm
speed presents a severe challenge to the low-
end stability of amplifiers, subsonie pickup
resonances and wow characteristics of turn-
tables.

ROSSINI: Overtures

Dorati condacting Minneapolis

Symphony
Mercury MG-50139
This has a half dozen of Rossini's early over-
tures. including La Gazza Ladra, La Scale di
Sets, La Cenerentola, The Barber of Seville.
L’Italiana in Alyeri and Il Signor Buschino. It
offers some very spectacular sound with terrifie
peaks, especially in La Gazza Ladra. Some of
these overtures are Dbetter than others, but
none are dull and hetween them they give the
orehestra a thorough workout and a thorough

FEBRUARY, 1958

sampling of Rossini’s characteristic idiom. Easy
to listen to and, on a fine system, most im-
pressive in sound.

BRITTEN: Young Person’s Guide to the
Orchestra
Sea Interludes and Passacaglia from
Peter Grimes
Matinées Musicales
Soirées Musicales
Bouht condueting Philharmonie
Promenade Orchestra

Westminster XWN-18601

Not only a very admirable sampling of the
works of this contemporary British composer,
but a fine demonstration test and showoff re-
cording. The Young DPerson’s Guide olfers as
good a demonstration of the capabilities of the
orchestra and its several choirs as well as
individual instruments as any single piece of
music provides. It is given here without any
distracting narration. The two Musicales, based
on Rossini themes, are delightful individually
and also offer some excellent sound and test
material. The excerpts from Peter Grimes. not
as spectacular sonically though more important

musically, are useful for their orchestral and
instrumental nuances. The recording is one of
the finest, very well balanced, extremely well

defined and clean, with very fine high highs and
very low-down drums, the full effect of which
will be notable only on the finest speaker systems
fed by amplifiers with very stable low ends. A
recording which needs the best hi-fi system and
mukez the miost of one,

Readers of this column will be
pleased to know that, beginning next
month, dises and tapes will be re-
viewed by Chester Santon. Mr. San-
ton is well known in the high-fidelity
world, having been on the staff of
WQXR, the good-music AM and FM
station of The New York Times,
for the past 16 years. He has con-
ducted the Sunday evening record
program “Adventures in Sound” dur-
ing the last three years and also
conducts the newer all-tape program
“Frontiers of Sound.” The first re-
views received from Mr. Santon in-
dicate a slant that we believe will
add new interest to the column with-
out detracting from its established
features.

BEETHOVEN: Svmphony No. 5
SCHUBERT: Un finished Symphony
Prohaska conducting Vienna State

Opera Orchesira

Vangnard SRV-106

Another bargain demonstration recording by
Vanguard, this one couples the two symphonies
which are probably the most popular currentiy.
Few recordings combine so authoritative an in-

www.americanradiohistorv.com
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THIS MONTH ONLY!

TO INTRODUCE OUR REVOLUTIONARY

"POLY-PAKS"®

(FAMOUS <iny® DOLLARBUYS IN NEW “POLY-PAKS")

AT THIS SPECIAL INTRODUCTORY PRICE

- | PORTABLE
wesssasesssss RADIO

[0 FULLY WIRED, w/carrying
case. Sub-mini parts through-

out.  Ultra-sensitive, selective.

Builfn.‘.i;n Hi-Q ar;_/}g, alnlco spenk-

er output. 58§ x 3+,

x 154", Reg. $55. Onlv6 $29.99

] Battery 94c extra.

TRANSISTOR PORTABLE
RADIO KIT with speaker

O No experience necessary !
Famous make, with powerful
Hi-Q ferrite antenna, diode det.,
2 transistor ampl stages, 4
spkr. 71% x 5 x 214" styrene case.
gor broadcast band. Instructions,
iagrams, pictorials,
all parts. $12.94
[] 9V battery, 690 extru

FAMOUS MANSFIELD
8-mm. MOVIE PROJECTOR
[0 ONLY 24 IN STOCK ! 500 W.

improved optical system, cool-
ing blower, extra-fast, coated 1”
F/1.6 lens, 400-ft. reel cap. Die-
east aluminum body; Marex film

system. Wt. 15 Ibs.
Reg. $79 $44.00

SUPER SOLAR BATTERY

1 o TRANSISTOR

50L6, etc.

Wt Yo

POSTS. Wt.

wt.
Wt. 2 Ibs

SOLENOIDS.
Wt. 2 Ibs.
wt. 1

wt.

DDDDDDDE]DDDDDDDDDDDDD

wt.

SAVINGS OF $3 TO $25
ON EVERY “POLY-PAK"!

FREE‘ PICK A "PAK"™ FREE
with every $10 Order

4 OUTPUT TRANSFORMERS,

15-PC. ':'I\’NISTbDRILL SET.

WORLD'S SMALLEST RADIO KIT

50 TE“MINAL STRIPS AND

60 COILS & CHOKES

wt. Ibs

1000 PCS HARDWARE.

30 MOLDED CONDENSERS.

125 ::A"I’!BON RESISTORS.

3 TRANSISTOR TRANSFORMERS

1 %5 FT. ROLLS HOOKUP WIRE.

10 lNSULATED RESISTORS.

2 SUB MINIATURE 12v

60 TUBULAR CONDENSERS.

30 TUBle SOCKETS.

40 SUBMINIATURE RESISTORS.
B-PC. NAJTDRIVEN SET.
1

40 PRECISION RESISTORS.
100 RADIO PARTS,
1 Ib.

30 DISC CONDENSERS.
50 PLUGS AND RECEPTACLES.

ib.
70 MICA CONDENSERS

30 P?WER RESISTORS.
1
15 VOLUME CONTROLS.

10 “POLV’ BOXES.

50 ASSTD. KNOBS.
wit. g
10 ELECTROLVTICS

Ibs.

15 ROTI;RY SWITCHES.
s

100 CERAMIC CONDENSERS,
llSVAC 60 CYCLE FAN
MOTOR
6 S|LICON DIODES.
6 GERMANIUM DIODES.
SIGMA 10,000-OHM RELAY—
SPDT.

2 MIKE TRANSFORMERS.

15 ASSTD. NEON BULBS.

5 PILOT LITE ASSEMBLIES.
PIC TUBE BRITENER—
parallel /series.

6 TRANSISTOR SOCKETS
w/mtg. plate.

7 SCREWDRIVERS W/RACK.

10 PANEL SWITCHES, 115VAC.
WIRE STRIPPER & CUTTER.
MINIMEYER—-OG amp.

AC, 1377 di
POSTAGE STAMP CRYSTAL

ASSTD.

DDDDDDDDDDDDDDDDDDDDD

{] Generates greater energy than
famed B2M. 2% x 1% x 1"

SOLDERING GUN

"'SLIM JIM'' CRYSTAL MIKE
[ 60 to 10,000 cps. Sleek, light-

| Seoop ! Lightweight, controlled ) i -
Eagg = e handy $2.88 Dhedt for transistor _ wt, aluminum; 4% x 14
= and printed circuit work  $4. 99 g’lﬂ,- ON-OII‘;)F sw., cable, conn.
3-TUBE AC/DC AMPLIFIER 12” HI-FI PM SPEAKER b e, AU $4.88
O] Fully wired. Reg. $5. Sep., [] 50 to 10,000 cps. Use with [Re&: $14.95 g
vol., tone controls. i . tweeter as nifty co-ax. SUPER-SENSITIVE RELAY
Lowest price ever!. $2.99 3-4 ohm v.c. only $4.44 [] Needs only 100-500 micro-
] Tubes § 9”" ' POCKET MULTI-TESTER atmI::Sr ?0(5]0 VEC. A.CEJ. SPDT
ubes $1.91 extra. 3% x 2 x 1%” bake- contacts. ohm coil.
o lite case, 106 ohms/ Reg. $10. $2.98
HI-FI TWEETER V. Zero ad_] 0/15/150/ 3-SPEED PICKUP
[] Metal cased, cone. Freq. re- 1000 AC & DC V; 0/150 [0 With turnover -cartridge, 2

sponse, 3,000 to 16,000 cps. ma; 0/100,000

ohms. sapphire needles. High output

Max. rating 20 W. 273 x 2147 W /test leads. battery... Hi-Fi type.
w/flat  surface mtg. sbmc]z{ in orig. pack. Reg. §¢ $2.99
Elsewhere, $5.95 to $12. Two $13 value $6.99 29-PC. DRILL SET
types: [] 8 ohm or NEW! Vs” ELECTRIC DRILL  [] WITH INDEX STAND. 7% to
] 16 ohm. Each $3.99 [111]5 V%} %ycll;s w/cord & : 14" by 64ths. Full standard
plug t. S ength. Wt. 4 lbs.
HEARING-AID PHONES &3fhs Reg. $17. . . - $9.99 Save $251. $5.99

O Crystal $1.39
O Dynamic (5000 ohm)..... $1.69

FREE!

Check items wanted. Return entire ad

w/check or MO including sufficient postage:

excess roturned. D. orders, 25% down.

Rated, net 30 days. Print name, address,

amount money enclosed, in margin. (Can-

ada postage: 45c Ist Ib.. 28c ea. add’i, ib.)
Export Orders Invited

HOW
TO
ORDER

'IZ-PAGE BARGAIN FLYER!

EKTRON

CHELSEA 50, MASS.

131 EVERETT AVE.

Prepare for Big Pay lobs orYour Own Business
—TRAIN AT HOME iN SPARE TIME!

Earn While You Learn
Good paying johs are waiting for men
who know RADIO-TELEVISION.
Learnat home, get valuable, interest-
ing actual pr \ctlcal experience with
kits and Lquxpmem we send. Karn ex-

traeash servwmg sets while learning.
No previousexperience needed. Rush
coupon forbirbook andSample Lesson
...free! Nosalesmanwillecall 27thyear.

Sprayherry Academy of Radio-Television
Dept. 20-0, 12 Jarvis Ave..Chicago 26, I,

Rush Catalog smd sample lesson . .. no obligation.

ENGINEERING ©>

Jrepare for un B § DEGREE
IN 27 MONTHS

nities of  the

Electronic  Agel

Earn vour B.S. DEGREE IN 27 MONTHS in Aero-
hautical, Chemical. Civil, Elecirical or Mechanical Engi-
neering; in 26 MONTHS in_ Mathemarics, Chemistry,
Physies. anensne speciatized courses. Comprehensive
training in electronics, television, advanced radio thieory
and design, math, nue! physics and elec. eng. Engi-
neering Science preparatory courses. Low rate. Graduates
in demand. Spacious campus: 20 bldgs., dorms. gvm,
playing fleld. BEarn part of your expenses in IForr Wiayme.
G. 1. approved. Enter March, June, Sept., Dec., Catalog.
INDIANA TECHNICAL COLLEGE
1728 E. Washington Blvd., Fort Wayne 2, Indiana
Please send me free mfurmahon on B.S, ENGINEERING
DEGREE IN 27 MONTHS as checked.

Chemical {J Aeranactical
O Civ [l Mechanical O Electrical
B.S. DEGREE IN 36 MO. in: Math.[] Chem.[] Physics(]

Name.
Address.

‘\

D Electrnmcs
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NEW RECORDS (Continued)

terpretation of the musiec with such magnificent
sound. Hence, though not as spectacular as
some, this would be extremely useful to demon-
strate the worth of hi fi to those more interested
in music than sonie tricks.

14
GLIERE: llya Mourometz
Stokowski conducting Houston
Symphony Orchesira

Capitol P-8402

One of the most colossal symphonies which
relates musically the tales of the Russian
equivalent of our Paul Bunyan. It gives each

section of the orchestra the opportunity to
show its possibilities, and has some very spec-
tacular moments. This is a very fine recording
and should be an authoritative one, for Stokowski
was associated with Gliére in reducing the score
to a length suitable for concert performance.
The recording is brilliant, clean, well balanced,
and, on a fine system. will present this spectac-
ular music with tremendous effect. There is a
little of everything here from very fine tympani
to delicate spiccato strings and quiet diminu-
endoes to terrific crescendoes,

GLIERE: Excerpts from the Red Poppy
Ballet

IPPOLITOV-IVANOW : Caucasian
Sketches

Fistoulari conducting London
Philh:urmonic Orchestra

RCA-Victor LM-2133

the most appealing of recent records
for show-off and demonstration. The Red Poppy
is bright and full of sonic effects, and The
Caucasian Sketehes are concert favorites. The
recording is on the spectacular side with very
fine and big low-down drums and string basses
a very fine and clean high end with lots of
tinkling percussives and a liveness which yields
a high illusion of presence. The subtle and com-
pound bass in 7The Caucasian Sletches requires
fine definition to resolve and presents an ex-
ceptional test ol low-end system response. Could
be a hi-fi hit.

BACH: Three Sonatas for Cello and
Harpsichord

Antoni Janigro, Cello:

Robert Veyron-Laeroix, Harpsichord

Westminster XWN-18627

unusual combination of instruments

very faithful recording. The contrast
legato cello and the percussive

produces an interesting effect. For

those who like the unusual in

One of

A most
receives
between the
harpsichord
Bach butls and
sound.

Pour la Harpe
Murcel Grandjany, Harpist
Capitol P-8401
One of the great masters of the harp plays
a dozen short IFrench classics written or tran-
seribed for harp and extremely well recorded
with all the natural transients.

German University Songs, Vol. 2
Male Chorus and Orchestra of Vienna
State Opera
Vanguard VRS-1010
This formal version of 21 examples of the
German ‘‘fraternity’ songs with professional
chorus and full orchestra is a little too slick to
communicate the authentie student flavor, but
few people will mind that. The recording is as
real as life.

Fighting Songs of Algerian Rebels
Westminster WEF-12006

Recorded in caves, ruined farmhouses and the
forests of the Atlas Mountains hy twoe NBC
correspondents, these are thoroughly authentic
and unprofessional. The musical background is
from improvised instruments and such im-
provisations as clicking bayonets, beating ritle
stocks with spoons, etc. Recorded with a portable
recorder, the quality is not up to Westminster’s
usual high, but good enough to give an authentie
on the spot impression. END

Name and address of any manufacturer of
records mentioned in this columm may be 0b-
tained by writing llecords, RADIO-ELECTRONICS,
154 West 14th St.. New York 11, N.Y.
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New T hes

& Semi-
conductors

Only semiconductor devices appear
this month. Three types are built for
use in portable radios in converter, if
amplifier and audio output stages. An
unusual four-layer switching diode and
a line of 20-amp stud-mounted silicon
rectifiers round out the group.

2N495

A hermetically sealed, p-n-p silicon
surface alloy transistor designed for
amplifier and oscillator applications at

COLLECTOR

BASE

ACTUAL SIZE (APPROX)

2N495

frequencies through 15 me. The use of
silicon permits transistor operation at
temperatures as high as 140° C. The
unit is made by Philco.

Tentative maximum ratings are:

EMITTER

Vcn or Vor 25
le (ma) — 50
P {mw) (at 25° C) 150
h¢e (current ampl factor)

(min) 18
Storage temperature — 65 to 140° C

2N407, 2N408

Alloy-junction transistors of the ger-
manium p-n-p type designed especially
for use in class-A and class-B push-

pull power output stages. The two
OUTPUT OUTPUT TRANS
DRIVER TRANS 7:8004 CT
e
T0 DRIVER 0
STAGE SPKR
2:100K Z:ila
———
R S
9V
—_
= +

units have identical characteristics and
ratings. The only difference is the
basing. The 2N407 has in-line pins for
socket plug-in use while the 2N408 has
flexible leads arranged in a semi-circle.

The circuit shows typical use of these
RCA units in a class-B output stage.
Maximum ratings in class-B amplifier
service are:

Ve — 20
CR — 18
Vi — 25
Ic (ma) — 70
I (ma) 70
P (mw) (at 25° C) 150
(at 55° C) 50

(at 71° C) 20

4N20D, 4N30D, 4N40D, 4N50D

Silicon four-layer switching diodes
they operate in either of two states:
open or high-impedance where they
have a resistance of 1-100 megohms,
and a closed or low-impedance state
where it is less than 20 ohms.

FEBRUARY, 1958

You get these Zfwco features with STANCOR

g )

)

[ o

Reinforced
terminal
boards

2 3

High voltage lead supports

- -
e 4 X
ot

a

A

v

) § . Proxmeld
tire

improved

protection

-

Plate
caps

Additional insulation
where needed

Stancor, the pioneer in the field of exact replacement flybacks,
now goes one step further. The Stancor replacement represents
an improvement over the original manufacturer’s units. Addi-
tional features—like those above—are added when necessary to
insure optimum performance. Stancor flybacks are engineered
and improved replacements to help make your work more

efficient and more reliable.

FREE —a new 100 page TV Replacement Guide with a
brand-new format. Locates the replacement immediately—
with or without the original part number. Models listed
individually in numerical order. See your distributor or
write us for your free copy.

TAPE RECORDERS

Tapes—Accessories MER
1
UNUSUAL VALUES Low c.,JA"P.E
Send for Free Catalog Quality Recgrg
DRESSNER bon, T2 B e—in

box
69-02 RE; 174 St. 85 or cans,
Flushing 65. N.Y

|OPENE

GARAGE DOOR

Actuator
Mechanism$24.50
EASY TO INSTALL. SAFE, RELIABLE
WRITE for interesting free information TODAY

P. E. HAWKINS CO.
631 PROSPECT DEPT. R-E KANSAS CITY 24, MO.

CHICAGO STANDARD TRANSFORMER CORPORATION

3509 Addison Street e

Chicago 18, lllinois

The March Issue of
RADIO-ELECTRONICS
will be on sale Feb. 25

LMB "SAL-MET"”

-
LMB Presents The New
FREE 1937 CATALOG covering the tull precision
engineerr« tine of original box chassis as manu
factured by LMB  including new Miniature, new
Jiffy, new T.F., new Urility Boxes. Eleven ditterent
types, 160 difterent shapes and sizes. A ready reter-
ence for engineers, experimenters or anyone using
metal hoxes. Send for vour FREE CATALOG now!
“SAL-MET Non-corrosive Fiux—solders copper fo
alliuinum, aluminum to aluminum. any metal to
any  metal using conventional solder and regular
soldering methods. Send for both LMB und “SAL-
MET Catalous.

LMB8, 1011 Venice Blvd., Los Angeles 15, Calif.
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ULTRA-LINEAR 113

Significantly better—of course—because it
features a new feedback system in the proven
Acro~Developed, Ultra-Linear circuit that
sets a new standard of stability in amplifier
performance,

Significantly better—the heart of the 60 watt
Ultra-Linear |1 amplifier is the Acrosound
T0-600 output transformer which provides a
degree of feedback unaffected by the im-
pedance of the speaker system.

Significantly better—the Ultra-Linear || am-
plifier is supplied in kit form with all critical
wiring preassembled on a rugged printed
circuit board . . . simple construction requires
only 2 hours' assembly time.

Significantly better in every way:

RATED POWER OUTPUT—60 watts

IM DISTORTION—less than 1% at 60
wafts

HARMONIC DISTORTION—Less than
1% between 20 CPS and 20 KC at
power output within 1 DB of 60 watts

SENSITIVITY—1.8 volts RMS for 60
watts output

OUTPUT IMPEDANCE—4, 8, 16 ohms

TUBES—2-EL34/6CA7, 1-GZ34, 1-12AX7,
1.12AU7

DAMPING FACTOR—Variable 0.5 to 10,
HUM—90 DB below rated output
SIZE—~7" x 15" x 8" high.
WEIGHT—-30 Ibs.

Price $79.50 complete with all com-
ponents. $109.50 wired and assembled
(slightly higher in West)

* Patent Pending
Available at leading distributors

R A e T T T T T

. Pleasesend literature onillustrated Ultra-Linear 11 Amplifier

Name
Address
CiltYogties

ACRO PRODUCTS COMPAN
369 SHURS LANE, PHILADELPHIA 28, PA.
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NEW TUBES & SEMICONDUCTORS (Continued)

S

- @-

SLANTING LINE INDICATES FORWARD DIRECTION
4N20D, 4N30D, 4N40D, 4N50D

The diodes are switched from one
state to the other by voltage and cur-
rent applied to them. As voltage is
raised, the Shockley diodes, available
from Beckman Helipot Corp., reach a
breakdown voltage and switch to the
low-impedance high-conduction condi-
tion, closing the circuit. It remains
closed as long as the required holding
current is maintained. If current falls
below this value the diode resumes its
open (high-impedance) condition. The
symbol used for the switching diode is
the number 4, indicating the number of
layers in the unit. The slanting line
shows the diode’s forward direction
when in the on condition. Breakdown
voltages are: 20 volts for the 4N20D,
30 for the 4N30D, 40 for the 4N40D and
50 for the AN50D (= 5 volts for each).
Breakdown current 500 pa. A 2-volt
holding voltage, 50-ma minimum hold-
ing current and on resistance of 20
ohms apply to all four diodes.

ez 0E

2N497, 2N498

These diffused-junction n-p-n silicon
transistors deliver up to 4 watts at
25° C and operate at 60 and 100 volts.

BASE COLLECTOR

O [—=

COLLECTOR COMMON TO CASE EMIER
2N497, 2N498
Tentative maximum rating of the
Texas Instruments units at 25° C are:

2N497 2N498

Vcr. (Ic 100 ,ua) 60 100
VOE (Ic 250 lla) 60 100
V’ym (IE 250 ,lla) 8 8
Piocar (watts) 4 4
(at 150° C) 1 1
2N409, 2N410

Germanium-alloy junction p-n-p tran-
sistors made especially for 455-ke if
amplifier applications in transistor por-
table radios. The 2N410 has a hermeti-
cally sealed metal case and flexible
leads. The 2N409 has in-line pinsg for
socket plug-in use, otherise it is iden-
tical to the 2N410 made by RCA.

The diagram shows a typical two-
stage if amplifier using the 2N410.

TRANSISTORS 2N410 (2)

IF awpL_ 380n

220ppf 1 ISTIFT 4

AN AW,
e Wppt FawL 2K E

2ND FT |

2§0ypf \
o S

Maximum ratings for the 2N410 in this
circuit are:

Vos — 13
en — 0.5

Ic (ma) = 15
Iz (ma) 15
Po (mw) (at 25° C) 80
(at 55° C) 35

(at 71° C) 10

2N411, 2N412

Germanium-alloy junction p-n-p tran-
sistors designed for converter and mixer
oscillator applications in standard, AM-
broadcast, transistor portable radios.
Both are identical except for basing.

CONY 455KC
2-20ppf 1 AP;T 3 2N412 | ISTIFT 4
A \F
T 2% 20ut T

-[.05 68K

Bis

/ -

The 2N411 is intended for socket plug-
in applications and the 2N412 has long
flexible leads.

The diagram shows a typical con-
verter circuit using the RCA 2N412.
Other circuits are feasible, provided
operation is within the transistors’
maximum ratings. Maximum for con-
verter service:

V(m - 13
Vr:'.. — 05
Ic (ma) — 15
I; (ma) 15
Po (mw) (at 25° C) 80

(at 55° C) 35

(at 71° C) 10

IN1301, IN1302, IN1304, INI306

These 20-amp stud-mounted 200° C
silicon rectifiers are designed for oper-
ation in computers, airborne electronie
equipment and two-way radio power
supplies. Developed by G-E they have
a Y-inch No. 28 stud for mounting
directly to a power-supply chassis.

Ve L

The units have a peak 1l-cycle cur-
rent surge rating of 300 ma. The
IN1301 has a 50-volt piv rating (peak
inverse voltage); 1N1302, 100 volts;
IN1304, 200 volts; and 1N1306, 300
volts. END

33ppf =
220ppf  3ROIFT

pae |
| & 10 2nD 0ET
1

|
|

150K 8200 T
50 05 38200 $560n T05 [257FI5Y SI00K ;
+ T T +T +
[ ] ) o
AGC 8K TF=455KC =
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all EYE
are on MM ERIT

...watch for new
catalog No. 5811
it's terrific!

“COMPARE IT
WITH MERIT”

@A

«

MERIT COIL & TRANSFORMER CORP.
4421 N. CLARK ST., CHICAGO 40, ILLINOIS

WILL YOUR REPLACEMENT
> Gusesilesiston? |

. BURN OUT AGAIN? |

Not if you use— I
. The NEW SENCORE

) wl
fnFUSE-SAFE"

P CIRCUIT TESTERN

"
Save costly call backs
l by testing the circuit
before replacing
fuse, fuse resistor or
I circuit breaker.

| -
SUSE RESSIOR

=D

Individual scale for
each value fuse re.
sistor — no inter.
pretation, just read
inred or green area
Y Measures line cufrent
and up to 1100 watts af
power at 115 volts using
line cord and socket. X
% Two convenient current 38
ranges — 0 to 2 amps ond
0 to 10 amps. Test leads
clip in place of fuse or fuse
resistor, N 3o
% 5 ohm, 10 wott resistor prevents TY circuitl
damage and simulates operating conditians.

MODEL Fs-3

. AC-DC or both as
needed fqo, Fuse

Resistor Circuits

As Recommended by Leading Manufacturers l

EP ML
| oS 1P SERVICE 4
s INSTRUMENTS CORP.
L» 171 OFFICIAL RD., ADDISON, ILL.
Cut out this ad now for further information
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RAYTHEON UM 2133 |
The customer complained of a loud
buzz. The usual quick remedies were
tried in the home—tubes and trap
adjustment plus sound-detector sec-
ondary balancing. When this didn’t
help, the chassis was pulled to the shop.
All voltages and resistances were
checked with no radical departure from
tolerance. The sound seemed normal
with a weak—poor-contrast—npicture. |
Whenever the contrast was raised to
yield a good picture, the buzz came in
—unmistakably syne-pulse buzz over-
riding the sound detector. The picture
appeared to be slightly out of focus.
Several days and two good benchmen
later brought no better results than at
the home.

25C5
VIDEO AMPL

1400 |30uH/Sn| PIX

SOUN
IF STRIP

I found, by manipulating the fine
tuning and contrast controls, that the
contrast had to be advanced excessively
to get a reasonably good picture. The
picture retained the fuzzy appearance.
Close inspection showed that the fuzzi-
ness was not a focus defect, but a loss
of detail. Reasoning that the contrast
was advanced to give greater high-|
frequency response, it followed that the
low frequency was similarly increased
if this assumption was true. A scope
check was made for normal or abnormal
low-frequency amplitude of the video
signal—the peak-to-peak video includ- |
ing sync.

Result was a normal sync to white
(video) voltage with a normal contrast
setting. Contrast setting to produce a
good picture resulted in some over-
loading from too much low frequency.
Evidently, the hunch was correct—the
set was losing high frequencies.

‘ Each peaking coil was removed and
substituted. Changing 1401 made a
substantial improvement. Its resistance
was within tolerance (about 9.25 ohms
| contrasted to 10 on the schematic) but
it apparently had some shorted turns.
The set was restored to normal opera-
tion by replacing this coil and a tube.'

wWwWw.americanradiohistorv.com

YOUR
greatest

FUTURE

ENGINEERING

ELECTRONICS

AERONAUTICS

The greatest need in the world’s history
for trained engineering brains is NOW.
YOU can take advantage of this need to
achieve success quickly. YOU can make
big money —and have an unlimited
future — if you decide NOW to GET INTO
THE FIELD OF ENGINEERING.

The quickest and best way to do this is
by studying at Northrop institute. IN
JUST TWO SHORT YEARS you can be
employed by one of the leading elec-
tronics-aeronautics companies, at a very
high starting salary.

Northrop has trained hundreds of young
men just like yourself — normal, intelli-
gent, ambitious — who are now making
a name fer themselves with such com-
panies as: Autonetics Division of North
American, Astronautics Division of Con-
vair, Servomechanisms, Inc., Radioplane,
Jet Propulsion Laboratories, and hun-
dreds more.

So, whether your interest lies in the
communications aspects of Electronics,
automatic guidance systems, electronic
computers; or control and safety equip-
ment systems; whether you wish to
specialize in piloted aircraft or missiles
— Northrop Institute is the place to get
your education.

Approved for Veterans

Northrop

Aeronautical lustitute
An Accredited Technical Institute

1189 W. Arbor Vitae Street
Inglewood 1, California

| NORTHROP AERONAUTICAL INSTITUTE |
| 1189 W. Arbar Vitae Street, Inglewood 1, Calif. |
Please send me immediately the Northrop catalog,
| employment data, and schedule of class starting
| dates. | am interested in: |
| 8 Electronic Engineering Technology |
[} Aeronautical Engineering Technology [
| ©J Aircraft Maintenance Engineering Technology
] [} Master Aircraft and Engine Mechanic |
H ] Jet Engine Overhaul and Maintenance |
iName PPN D . ..Age..l
IAddress.,.‘........... |
| CUY & Erla I a e Y AR 1 ..Zone .. .State.. ... |
Veterans: Check here [] for Special Veteran |
!_Training Information. 1
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DYNAKIT

Amplifier Kits

A proven circuit of finest sound quality

in a new deluxe 60 watt model and

standard 50 wate model

\/:G M”o
MARK III « . 79%"

4, 8, 16 ohm outputs net

The new Mark III includes all the sen-
sational attributes of the popular Mark
II' plus these ouwstanding deluxe fea-
tures

* 60 watts at less than 1% discortion. In-

stantaneous peak power of 140 watts. IM
less than .05 at average listening levels.

* Choke filtering and low noise circuirry
reduce hum and noise to 96 db below
60 watts.

* New rugged KT-88 (ubes and other
heavy duty parts used conservatively.

MARK ll 50 watts 6975‘k

8, 16 ohm outputs net

The Mark 1I is the best buy in high
power high fidelity kits

* Ease of assembly due to uniquely simple
circuitry and printed circuit construction
with factory-mounted parts.

* Highest stability using patenced stabilizing
networks with minimum number of phase
shifting scages. Suitable for all loud-
speaker systems including electrostatic.

* Dyna Biaset (patent pending) for simpli-
fied adjustment and complete freedom
from effects of unbalanced components.
No balancing adjustments required to
meet published specifications.

* Dynaco Super-Fidelity output transformer
with patented para-coupled windings.
This is the finest available transformer
of its type for the most critical audio
uses.

Available from leading Hi-Fi dealers
everywhere

Descriptive brochure available on request.

DYNACO INC.

617 N. 41st Street, Philadelphia, Pa.
Export Div.: 25 Warren St., N.Y. 7, N.Y.
Slightly higher in West

TECHNOTES (Confinued)

Cause: the video amplifier had to be
overdriven to produce detail in the
picture with consequent second audio-
if carrier increase. The excessive modu-
lation could not be removed by the
sound detector, hence the buzz.—James
A. McRoberts

VERTICAL RINGING

Complaint of moving crosshatched
and diagonal lines in the pix on one
low-frequency channel was the reason
for pulling a Sylvania Model 614. The
1f interference on this channel was gen-
erated within the set since it behaved
the same in the shop and in the cus-
tomer’s home.

Another set was tuned to the same
channel and the offending chassis ex-

ROM

NTEGRATOR  YEL RED

b
~

b om0 =AAAS
BLUE "ADD 100K

B

GRN

11
"

% VERT 0SC

plored with a pickup probe hooked to
the good set’s aerial. Trouble was lo-
calized to the red and blue leads of the
vertical oscillator transformer.
Resistors were shunted across both

primary and secondary experimentally.
A 220,000-ohm resistor across the red
and blue leads stopped the oscillation
and

interference. This was replaced

Instruction in Computers,
Automation, Robots,
Electronics.

0 C-1 Elementary relay computers, 7
lessons $12.50.

0 C-8 Computer language and logic, 10
lessons $12.50.

C-14 Computer technician, over 50
lessons, 25 engineering problems, 4
projects (including digital voltmeter,
digital ohmmeter, transistorized dig-
ital equipment) $22.50 down and
$14.40 for 5 months,

O C-15 Electronics for improvement of
knowledge and position., 40 lessons
and three textbooks, Subjects han-
dled: radio, television, computers,
automation, rockets, transistors and
many more, $22.50 down and $10.00
for five months.

O Plans for relay, analog, digital com-
puters, robots, allsolver.

0 Manual for Robot Construction, 200
pages for $5.50.

Manual of Relay Combhined Data
$2.75,

EBEX School,

1015 Atkin Ave., Salt Lake City &, Utah

[ Send free eatalog

00 Senad info on digital computer kits

7 Send info on Minilog Computer for schools

L T e

Address
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with a 100,000-ohm unit as a safety
measure to reduce the Q so the sec-
ondary would not ring.

Similar trouble on other receivers
indicates either the primary or the sec-
ondary may be responsible—always try
both!'—A. Phillip Monyoe

JITTER AND RINGING

Careless lead dress involving the lead
carrying information to the picture-
tube socket (cathode in Bendix sets)
can cause more confusion and lost
troubleshooting time (which is $$$ to
you) than almost any other item. If
the lead rides over the horizontal
oscillator, a slight horizontal jitter
takes place. Resting close to the yoke
or yoke plug causes ringing—very pro-
nounced depending on the proximity
of the lead to the deflection yoke.
Everything points to trouble in the
syne circuits, but every tube, component
and voltage measurement says no!

To correct—simply dress the lead
away from the yoke and horizontal
oscillator tube. It may be helpful to
tie the lead permanently in an out-of-
the-way position. — Bendix, Service
Newsletter

DEAD MIXER

Mixers of the 6SA7 type using a
screen dropping resistor may fail to
operate for a very elusive reason.
Ordinary voltage checks and circuit
analysis usually will not reveal the

217 TV CONVERSION KIT~

NOW . . . Anyone with even a limited knowledge
of TV—can Convert any Size, any Make TV RE-
CEIVER to operate 21” or any 70° Picture Tube.

COMPLETE SET OF ESSENTIAL PARTS includes
matched set of Todd 70° COSINE DEFLECTION
YOKE and TODD HV FLYBACK TRANSFORMER,
FOCALIZER, 20KV FILTER, DRIVE TRIMMER,
LINEARITY COIL, CONDENSERS, RESISTORS.

Your $33.50

0 s -97 List Price
price. .. Incl. CONVERSION MANUAL with

Step-by-Step Instructions & Diagrams.

@mar Kit for 247, 27" or any 90° CRT 31 595
~—PULSE KEYED AGC KIT

Finest, most accurate and the easiest Kit to install
ECEIVER inciuding the No. 630.
insures a steady plcture

in any make TV R
Improves performance
on all channels.

COMPLETE SET OF PARTS 34.591)

and

Including 8AU6 tube & Instructions

¢/~ TV PLASTIC OPEN MASKS

Used in conjunction with safety glass
17"—Rectangular 1534 x 184"

21”—Rectangular 18" x 22V, 2.38
24"—Rectangular 21" x 26" 4.93
27"—Rectangular 21" x 26" ., 4.93

\ On 177 and 21" specify type number of CRT used

TV SAFETY GLASS in HANDY SIZES~

13127 x 161/5”...$2.48 | *18” x 22//,"...$5.16
165 X320/ 7505 e 2.94 ; 185” x 23”7, ... 5.32
167 x 22", .. 3.97 i *21" x 26", .. ..

=G 5.87
\ xAvailable in new tinted grey 50c extra

(#630 y TECHMASTERY
C

OMPLETE 1958 LINE AT SPECIAL PRICES
Excilingly New
Video Theatre . . . Hi-Fi Sets
Catalog Mailed on request )

.
BROOKS 84 Vesey St., New York 7, N.Y.

RADIO-ELECTRONICS
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TECHNOTES (Continued)

trouble. This is the absurd type of
thing that can keep you guessing for
a week.

If the screen bypass capacitor is open,
the oscillator section will not oscillate,
resulting in a completely dead stage.
Shunting a good capacitor across the
open one immediately reveals the
trouble by restoring operation.
Edwin Bohr.

WESTINGHOUSE V-2352

The complaint was an intermittent
and shrinking raster. A check showed
that high voltage was lost and bias was
high on the grid of the 12CUG6 horizon-
tal output tube. Placing a hot soldering
gun near the 470,000-ohm grid-leak re-

12CU6B R 12BQB  FROM HORIZ
OUTPUT TRANS
8.2K
FROM 150a ~2ay A
&"n'_'z - WA—— AT

470K

sistor caused a jumpy reading increas-
ing in value to a final open.

Evidently the intermittent resistor
had a poor deposit of carbon inside
since the usual shaking and putting
stress on it wouldn’t affect this condi-
tion in any way. The narrow raster was
caused by an increase in the value of
the 470,000-ohm resistor.—G. P. Oberto

tre Kiee's
OFFICIAL
ORDER BOOK

for every TV-Radio

service call

CONVENIENT!
EASY TO USE!

Simplify your
record-keeping
with these conven- \
ient triplicate ORI
forms. They serve

as order form, invoice and office
record, with spaces for complete infor-
mation on every job. Separate listings
for receiving tubes, picture tubes,
parts, serial numbers, labor and tax
charges, etc. 75¢ a book, $6.50 for
money-saving dust-proof box of 10.

In stock at your distributor

ELECTRONIC PUBLISHING €O. INC.

180 North Wacker Drive  Chicago 6, Illinois

FEBRUARY, 1958

FLASH OF RED
This RCA 21-CT-660U looked like
trouble. There was a flash of red on the
sereen which was soon followed by a
blown fuse. A new fuse didn’t last long,
FROM DEMOD 39uut T0 B-Y AMPL &
ORIVER TRANS RED CAT GRID
12yH

vi25-a
2= R=Y DEMOD
v212BH7

a couple of seconds at the most. When
we got the set to the shop, the fuse was
jumped and the power turned on. Smoke
soon started curling up from below the
chassis. R252, R293, R328, 82,000-ohm
plate resistors, were burning. A care-
ful check showed that V125-a had de-
veloped a grid-to-cathode short. As the
cathode is connected directly to ground
the tube acted just like a rectifier,
drawing a large amount of current
from the 380-volt supply. This blew the
fuse. The heavy current load caused the
resistors to smoke. I've run into this a
couple of times and each time the blow-
ing of the fuse was preceded by a flash
of red on the screen. Probably when
V125-a, the R — Y demodulator, goes,
it causes a short burst of red. Of course,
after changing the tube, check the
resistors. They may have been damaged
and may require replacement.—.Jim
White END

[ MAKE TINY GENIUS COMPUTERS WITH

BRAINIAC

a new and better
ELECTRIC BRAIN CONSTRUCTION KIT
Makes 106 computing, reasoning, arithmetical, logical,
puzzle-solving and game-playing machines . . . all 33
GENIACS, 13 TYNIACS and 60 All New BRAINIACS &

® Scientific

® Fun

® |nstructive

® Safe

with reusable
solderless parts

and
complete plans

THIS IS BRAINIAC! With our Brainlac Kit (K 15 you
can build over 100 small electriec braln machines and tovs
which ‘‘think.’' compute. reason and dlﬂplﬂfl intelligent
benhavior. Each one works on a single flashiight battery
Is FUN to make, FUN to use and play with, and
TEACHES you something new about electrical computing
and reasoning circuits. Originated and produced exelusive-
1y by Berkeley Enterprises. Brainlae ts the result of
vears® development work with m|n| ature mechanical brains.
Including Genilac, Tyniac, TIt-Tat-Toe Machine pictured In
LIFE_Magazine. Simon, Squee, ete
WHAT CAN YQU MAKE WITH BRAINIAC KIT K 15? 106
small machines including—Logic Machines: Logical Truth
Calculator, Sy lluun.m Prover intelligence Test, Hoolean
Algebrn Cireu Playlnq Machines: Tit-Tat Toe,
Nim, Black M .u:n \Vheeled Bandit, etc. omputers:
To add, subtract, mull‘yly or divide, uslnu declmal or
b|n1ry numhers rly ear Calendar, e Cry
raphic : Decoders, Comblination Lock
\vll 15 0()0 000 eomblnnnunl etc Puszie-Soiving
he nd the Cannibals, Age Guess-
Imz \l.«:hlne Suhm'nrlne Reuue Chamber, D-lsy 'etal Ma-
chine, Fox-llen<Corn & Hired Man, and dozens of others
uiz Machines:
onometry.
WHAT COMES WITH YOUR BRAINIAC? Complete
Inurucuons e Manual b Berkeley on small electric
brain machines. e Over 120 circuit diagrame including 46
exact wiring templates. e Introduction to Boolean Algebras
for designing circuits. ¢ Everyv part needed to bulld Geni-
acs. Tyniacs, Hrainlacs—over 400 pleces including control
anel, multiple switeh dlscs, jumpers, improved wipers,
ulbs, sockets, washers, wire, battery, special tools—
PVl’ﬂ"-""nll needed trerescorssavensas rice: 917,98,
ad West of Mi . 'add '80¢, outside U.S.,
7 DAV FULL REFUND GUARANTER IF NOT SATISFACTORY
OTE: If vou already have a Genlac Kit, you can convert
u to a Brainlac Kit for only $4,45, by orderdlnx K 186,

F————- MAIL THIS COUPON-— — — — = |

History, geography, grammar, trig

lans and

Berkeley Enterprises, Inc., Dept. R120
813 Washington $t., Newtonville 80, Mass.

| 1) O Please xend me Brantae kit K 13. returnsble | |

I in 7 days for full refund if not xatisfactory—if in I
ood condition.)

| 2 01 nave a Gentue Kit . Please aend me K 18 |
(same refund privileges).

[} full payment. )

I enclose
My name and address are attached.

www americanradiohictory com

YNAKIT

PREAMPLIFIER

An Outstanding Companion Kit

to the World Famous Dynakit Amplifiers

This handsome new control unit
gives crystal clear, noise-free re-
production from any modern pro-
gram source. Its unique all fced
back design by David Hafler sects
a new standard of preamplifier
performance. The design of the
Dynakit preamplifier is a synthesis
of outstanding features which
produce smoother, more natural
sound. Compare these features with
any other units regardless of price.

* Unequalled performance

Actually less than .1% distortion under
all normal operating conditions. Re-
saponse *=.5 db 6 cps to over 60 ke.
Distortion and response unaffected by
settings of volume control. Superlative
square wave performance, and complete
damping on any pulse or transient test.

* Easiest assembly

Al critical parts supplied factory-
mounted on XXXP oprinted circuit
board. Eyeleted construction prevents
damage to printed wiring. This type of
construction cuts wiring time by 509,
and eliminates errors of assembly.
Open simplified layout offers complete
accessibility to all parts.

* Lowest noise

Intesral dc heater supply plus low
noise components and ecircuitry bring
noise to less than 3 microvolt equiva-
lent noise input on RIAA phono posi-
tion, This is tetter than 70 db below
level of 10 millivolt magnetic cartridge.

* Finest parts

1% components in equalization circuits
to insure accurate compensation of
recording characteristics. Long life
electrolytic capacitors and other pre-
mium grade components for long trou-
ble-free service.

* High flexibility

Six inputs with option of extra phono,
tape head, or mike input. Four AC
outlets.  Controls include tape AB
monitor switch, loudness with disabling
switch, full range feedback tone con-
trols. Takes power from Dynakit,
Heathkit, or any amplifier with octal
power socket.

* QOutstanding appearance
Choice of bone white or charcoal brown
decorator colors to blend with any
decor, Finished in indestructible vinyl
coating with solid brass escutcheon.

* Best buy

Available from your Hi-Fi
only $34.95 net (slightly
the West),
formance
any price,

dealer at
higher in
and yet the quality of per-
‘and parts is unexcelled at

Deacriptive brochure available on
request. Pat. Pending

DYNACO INC.

817 N. 41st. St., Philadelphia,, Pa.

Kxpert Division:
23 Warren 3¢,, Mew York 7, N.Y,

135
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Devices

REPLACEMENT COMPO-
NENTS. Flybacks: HO-279 re-
places Magnavox 360632-1; HO-
276, Philco 32-8624/1 and 32-
8465-2; HO-277, Philco 32-8509-

i -
HO-275, Philco 82-8484-2
32-86405/-1. Deflection
yokes: DY-24A replaces RCA
103114; DY-254, RCA 9729138
and Emerson 708288.—Stancor,
Chicago Standard Transformer
Co., 3501 W. Addison St., Chi-

/-2;
and

cago 1%, T,
FLLATTED PRECISION RE-
SISTOR, CMF. Deposited-car-

bon type cncapsulated with one

S

with EMC's New Test Equip-
ment . . . in advance design and
precision construction features
found only in higher priced in-
struments. It pays to save more
and service better with the
complete EMC line.

136

flatted side. Flat side serves as
index surface for automation
processes. '2-watt units, resist-
ance range of 10 ohms to 2.5
meg, 1% tolerance—Clarostat
Manufacturing Co., Dover, N. H.
TRANSISTOR TRANSFORM-
ERS, 6 units. 4-2701: output,
primary 725 ohms ct, secondary
3.2 ohms, 175 mw; 4-2702: out-
put, primary 450 ohms ct, sec-
ondary 3.2 ohms, 100 mw. A-
2703: driver, primary 10,000
ohms, secondary 2,000 ohms ct,
100 mw. A-2704: interstage,
primary 5,000 ohms, secondary
2,600 ohms ct, 350 ma. A-2705:

output, primary 250 ohms ect
secondary 11 ohms, 175 mw.
A-2706: output, primary 500

ohms, secondary 12 ohms, 175
mw.—Merit Coil & Transformer
Corp., 4427 N. Clark St., Chi-
cago 40, Ill.

TV BOOSTER. model B-23. All-
channel (vhf) broadband ampli-
fier designed to improve TV

reception. Also permits opera-
tion of 2 or 3 TV receivers from
1 antenna without interaction.
300-ohm input and output. With
2 sets, provides 6-db guin for

The
market.

tent.

NEw! EMC Model 206P
Dynamic Mutual
Conductance
Tube Tester

Vibrator Checker

for

$4.50).
Model

el -

NEW!EMC Model 301
Speedi Tube Tester

lowest priced mutual
conductance tube checker on
Checks tubes for
microhmo value and gas con.
Compietely
switching. Your best buy in
a quality tube tester.

Hand Rubbed
Carrying Case ... ...

A MUST for auto radio ser.

Precision crafted for check-
ing tubes in seconds. Only
2 settings to make. Checks
shorts,
quality. Over 375 tubes now
listed, including 0Z4 tube.

New listings available. STREET
Checks and rejuvenates pic-
ture tubes with Model PTA, CITY

Picture Tube Adaptor (only

301p
with 41,7
meter in oak carrying case,
$47.50; Kit, $33.20.

channels 26, 2-db gain chan-
nels 7-13. With 3 sets, delivers
unity gain. — Blonder-Tongue
Laboratories Inc., 9-25 Alling
St., Newark, N. J.

TWO-SET COUPLER, smodel
TL-2. For TV or FM receivers.
300-ohm input and output. High-

B, B2
THE- LINK

2UT 1o counm
PR

az2e
12 8¢

impact case. Screw terminals.
—DeRo Electronics, 134 Nassau
Rd., Roosevelt, N. Y

SURGISTOR, series 4000.
Limits inrush current until tube
heaters are fully warmed, in all
electronic devices including TV,
radio and hi-fi sets. Easily con-

nected in power-line circuits.
Also, temporarily holds down
B-voltages to prevent cathode
stripping —Wuerth Tube-Saver
Corp., 9125 Liverinois Ave., De-
troit, Mich.

PUSH-PULL SWITCH

is now

flexible

NEW!
EMC Model 108
Handi Tester

$83.50

w. amnplifier, .02 volt per inch
vice. Features continuously sensntl:i})y—seu Pl —5"
b = scope tube — 60 cycle phas-
Q LRk g OO ing control — DC positioning
@ either 6 or 12 volt operation. controls  eliminates over-
A v Checks all 6 or 12 volt shooting and bounce—built-
¢ R in peak to peak calibration
NEW! vibrators. reference — 2-step compen-
EMC Model 905-6A  wirea ... . $67.90 ~ sated attenuator input —
Battery Eliminator, 1n Kit Form sas.00 [NEW! EMC Model 601 muitivibrator: sweep, —from
Charger d e 344, Wide Band Oscilloscope 15 cycles to over 75 kilo-
ger, an For Color And Mono- Cycles. $117.90, wired and

chrome TV tested.

leakages, and

NAME

Yes, 1 want to see for myself, send me —
FREE — a detailed catalog of the' COMPLETE
EMC LINE OF PRECISION TEST EQUIPMENT,

available on replacement volume
controls. Used in many new TV
sets, it gives extra convenience
and added control life. Single

and dual controls to match orig-
components

inal in radio and

TV sets.—I’. R, Mallory & Co.,
Distributor Div., 3029 E. Wash-
ington S8t., Indianapolis 6, Ind.
BATTERY ELIMINATOR KIT,
model B-10. 6- and 12-volt out-
puts, automatic overload pro-
tection and continuously vari-
able voltage output. Doubles as
battery charger. Self-contained
low-ripple L-C filter output
(0.8% maximum ripple) de-
—
- o,

plat O

-

T e
® gyt

\ B

signed to power transistor cir-
cuits, Paco Electronies Co.,
Inc., Div. of Precision Appa-
ratus Co., Inc.,, 70-31 84th St.,
Glendale 27, N.Y.

DRILL ACCESSORIES KIT,
Toter model 80K35. Tote box
with tray measures 18 x6x8
inches, contains an assortment
of accessories: paint mixer,
3-inch wire brush, 8 x 3%-inch
grinding wheel, 3-inch buffing

The only appliance and auto bat-
tery tester in its price class to
use a D'Arsonval, instead of an
iron vane type meter. You get
exclusive advantages of maxi-
mum accuracy, maximum scale
length, and minimum battery re-
placement cost . . . yet, pay no
more than for competitive makes.
. Comes complete with test
leads and instruction man-

val.
Wired .. ... ...$15.95
In Kit Form .. $12,95

Exclusive features: full 5 mc
band-width for color TV ser-
vicing — push.pull vertical

RE.2

(illustrated),
plastic  frant

www americanradiohistorvy com

ELECTRONIC
MEASUREMENTS
CORPORATION

625 Broadway, New York 12, N. Y.
Export Dept. — 370 Broadway, New York 13, N. Y.

STATE

RADIO-ELECTRONICS
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NEW DEVICES (Continued)

wheel, assorted twist drills, 15
sandpaper discs and 5-inch rub-
ber pad—Wen Products Inc.,
5808 Northwest Highway, Chi-
cago 31, Il

FIELD-STRENGTH METER,
model FSM-1. Battery-operated;
tunes through 54-216 mec. Covers
vhf TV, FM, aircraft, mobile,
amateur and other special-serv-
ice bands. Includes phone jack,

front-panel attenuator switches,
pilot lamp, db and percentage
AM modulation scales and model
MB balun for 300-ohm inputs.—
Blonder - Tongue Laboratories
Ine., 9-25 Alling St., Newark 2,

AN,

FUSE-CIRCUIT TESTER,
model FS3. Checks ac, dec or
combination of both. Unit con-
nects in place of fuse, fuse re-
sistor or circuit breaker and in-
dicates whether it is safe to
make a replacement. Separate
scale for each value fuse re-

sistor. Green up to maximum
current used by TV manufac-
turers; red beyond that point,
Also reads line-current and
power ratings up to 1,100 watts

at 115 volts.—Service Instru-
ments Corp (Sencore), 171 Of-
ficial Rd., Addison, Ill.

AUTOMATIC FINE TUNER.
Neutrode turret tuner when
linked to special TV set cir-
cuitry automatically adjusts fine

7‘0

tuning. Oscillator stabilizing
circuits end if drift. Neutrode
feeds drift-correcting signal in-
to oscillator to provide con-
tinuously perfect, automatically
fine-tuned picture. — Standard
Coil Products Co., Inc., 2085 N.
Hawthorne, Melrose Park, Ill.

FM TUNER, LT-60. 9 tubes plus
rectifier. Tuned rf stage, 4 if
stages (including dual limiters)

Yes, you get this big, brand new book, “150
Radio-Television Picture Patterns and Diagrams
Explained”, absolutely FREE! Just off the press.
Gives complete 11 x 22” Schematic Diagrams on
leading models Radio and TV Sets. Easy-to-read,
large 8% x 11” pages, with full instructions on how to use
the diagrams. A “must” in every repair kit. You get this
book as a FREE Gift for asking to see Coyne’s new T-book
set, “Applied Practical Radio-Television”!

Money-Making “Know-How"
on Transistors, Color TV and Servicing

At Last!

Coyne’s great 7T-volume set gives you all the answers to servicing
problems—quickly! For basic “know-how” that’s easy to under-
stand you’ll find everything you want in Volumes 1 to 5 on over
5000 praectical facts and data, Every step from fundamentals to
installing, servicing and trouble-shooting all types of radio and
TV sets. So up-to-date it covers COLOR TV, UHF and the latest on
TRANSISTORS. All this plus Volume 6—NEW Coyne TECHNICAL
DICTIONARY with over 4000 definitions of the latest terms,
symbols and abbreviations in radio-TV, electronics and electricity.

EXTRA! 900 Page TV Cyclopedia Included!
For speedy on-the-job use, you also
get famous Covne CYCLOPEDIA.
Answers problems on servicing, align-
ment. installation, etc. in easy ARBC
order. Use this 7-volume TV-RADIO
LIBRARY FREE for 7 days; get the
Servicing Book FREE!

OYNE
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“ﬁl&ii! New Supplements

your set you also get
Coyne’s annual FREE Supple-
ment Service. Always keeps you
up-to-date on latest radio and
TV developments. Yours, abso-
lutely FREE, if you act now!

and Foster-Seeley discriminator.
Afc insures drift-free operation.
Less than 19 harmonic distor-
tion and 8-5-uv sensitivity for
20-30 db of quieting.—Lafayette
Radio, 165-08 Liberty Ave,,
Jamaica 33, N. Y.

MINIATURE UHF TUNER
(left), almost half the size of
previous model (right). For
monochrome or color receivers.

Compensates for temperature
rise and reduces interference-
causing radiation.—General In-
strument Corp., 66 Gouverneur
St., Newark 4, N. J.

COAXIAL SPEAKER, model
DU-120. Nominal response: 30—

15,000 cycles. Power rating: 15

watts  (British), 80 watts
(US). Impedance: 15 ohms.
Bass resonance: 40-45 cycles.
Crossover frequency: 2,000

cycles. Manufactured by Vita-
vox Ltd. of London, England.—
Ercona Corp., Electronic Div,,
EI)\ISIYFifth Ave., New York 17,

SPEAKER SYSTEM, model SY-
9. 3 speakers in a 2-way system

with 2,000-cycle L-C crossover
network, Uses Jensen 15-inch
woofer and two 5-inch tweeters.
Frequency response: 35-15,000
eycles; impedance: 8 ohms.
Handles 20 watts. Comes with
3-inch plywood precut baflle
board, 19 x 24 inches, and neces-
sary mounting hardware.—La-
fayette Radio, 165-08 Liberty
Ave., Jamaica 33, N.Y.

SPEAKER SYSTEM, model
HFS8-2. Slot-loaded horn covers
30-200 cycles. Frontal radiation
from horn’s 8¥-inch driver
covers 200-6,000 cycles. Sep-
arate coaxial-mounted cone
tweeter for 6,000-20,000 cycles.
Acoustical crossover at 200
cycles; electrical crossover at
6,000 cycles. Handles 30 watts

e SDUMINA 2
5 aguPInELT
Susa0 240 My
Ay warmATIL] MY
AN SOISIAITIL S TRV
THONION a1t TNY
SENIMBN L HOIBIASTIS 1 010V
WRNYR BNIIOUNT TIORINL D

L1
¥ pwisianst sorionas onsae (3

¥

SEND NO MONEY! Just mail coupon for 7-volume set on 7 days free trial.

We'll include book of 1560 TV-Radio Patterns & Diagrams. If you keep the
set, pay $2 in 7 days and $2 per month until §24.50 plus postage is paid.
(Cash price, only $22.95). Or you can return the library at our expense
in 7 days and owe nothing. YOU BE THE JUDGE. Either way, the book
of TV-Radio Patterns is yours FREE to keep! Offer is limited. Act NOW!

FREE BOOK —FREE TRIAL COUPON!

i Educational Book Publishing Division

COYNE ELECTRICAL SCHOOL, Dept. 28-T1

| 500 S. Pauling St., Chicago 12, Ml

l }'XI;ISAI Send 7-Volume ‘‘Applied Tractical Ra,lio-Tele_\'ision" for 7 davs FREE
AL per your offer. Include TV-Radio Patterns & Diasram Rook FREE.
: NAME. ..o e remmmim s rerssmm S st - et v ABR oot l
l Address............ - I
: City ... v Zone.,.. State......e I
|
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NEW DEVICES (Continued)

continuous program material,
36 x 15% x 113% inches. Elec-
tronic Instrument Co. (EICO),
33-00 Northern Blvd, Long
Island City 1, N. Y.

SUPER - TWEETER [1ORN,

model HI-;.  Frequency re-
sponse, 2,000-17,500 cycles; im-

pedance, 12-16 ohms; power
(program capacity) 35 watts;
weight. 3 pounds. Die-cast
acoustic-path parts. — Atlas

Sound Corp,, 1-151 39th St.,

Brooklyn 18, N.

SPEAKER E‘\CLOSURES,
Bass-Plane. For manufacturer’s
Free-Cone Suspension speakers.
Combination of high reactive
duct venting and high-vesistance
diffraction plates discharges the

back wave along a flat wall or in
a corner. Wall acts as support
plane for propagation of bass
wave. — Stephens Tru-Sonic
Inc., 8538 Warner Drive, Cul-
ver City, Calif.

MAGNETIC TAPE, Scotch
brand No. 200. Double-play type
with 12-mil backing of polyester
treated to

film double its

strength. 7- and 10%-inch reels,
2,400 and 4,800 feet, respec-
tively. — Minnesota Mining &

Manufacturing Co., 900 Bush
Ave., St. Paul 6, Minn.

TAPE RECORDER, Knight KN-
4010. Push-button controls, 8-
watt push-pull amplifier and

transistor preamp. Digital index
counter, high-frequency erase
and safety interlock to prevent

3% - and 7'%-inch-per-second
speeds. Input for recording from
mike, radio or TV, Allied
Radio Corp.,, 100 N. Western
Ave., Chicago 80, Ill.

TAPE - RECORDER
High-fidelity

HEADS.

low-price units.

Cahbldted to within 3-millionths
of inch. Frequency response:
20-15,000 cycles. Smooth, un-
broken face- adds to tape life.
Three types: record-playback,
erase dual playback and erase.
—Sonotone  Corp,, Elmsford,
N, Y

TAPE-INDX, a plastic tag with
a pressure-sensitive adhesive

on one side to attach to tape
recordings. ldentifiies start of
recording. Accurately spots se-
lection in middle of reel.—
Datrel Co., 520 5th Ave., New
York 34, N. Y.

TAPE SPLICER, Irish brand.
For fast, precise tape editing
and repair. Makes neat, profes-

tries, Inc., Shamrock Cirele,

Opelika, Ala,

STEREOPHONIC RECORDING
and playback system. Ste-
recorder tape machine provides
both facilities. Response 50-
12,000 cycles. Complete editing

and cueing facilities. Comes with
2 matched high-impedance dy-
namic microphones. Indep(n(lent
channels for preamplifieation
and power amplification. Each
channel has separate volume and
tone controls. 2 VU meters in-
dicate recording level. Can also
be used for monaural, half-track
or full-track recording and play-
back.—Superscope Ine, Audio
Electronics Div., 780 Gower St..
Hollywood 38, Calif.

accidental  erasure. Loudness sional splice. As little as % inch TRANSCRIPTION TURN-
compensation. Dual ncon indi- of tape need be removed to make TABLE, model PK-180. 4 speeds:
cators show recording level. the splice. — ORRadio Indus- 16, 33, 45 and 78 rpm. 10-inch

70° or 90° — operating all 21",
24" and 27" PICTURE TUBES

—DX-16 Super Deluxe TV KIT =

NEW IN DESIGN — Mounts Horizontally, Vertically or Sideways.

Produces a Superior 16-Tube Chassis with 30-Tube performance.
Latest advanced Intercarrier Circuitry and Multi-section Tubes.
Standard Cascode Tuner for Selectivity and Fine Definition.

5 Microvolts Video Sensitivity (20 volts peak to peak at CRT grid).
Fast Action AGC for Drift Free, Steady and Clear Pictures.

3 Hi-gain Video LF. Stages for excellent Contrast and Details.

AGC Level and Area Control, for adjusting reception to signal area.
All Video and L.F. Coils factory pre-aligned and tuned.

Horizontal Sweep Circuit is the famous RCA Synchroguide Network.
Large 250 ma Power Transformer—n_ot a hot chassis.

Large 12” Concert-tone Speaker.

% % % % % % % % % % %

!
:
I : 6
Dimensions 1712"W x 16~
Shipping weight 40 Ibs.

- {.’
<k, "

COMPLETE with SET of WESTINGHOUSE TUBES
46CB6 and 6US, GFs, 604, 12BH7, 6SN7. 6BQS, W4,

COMPLETE with LIFE-SIZE step-by-step Building Instructions(less tubes & CRT) $69-97

$79'97 I WESTINGHOUSE 217 70° or 90° Aluminized CRT., . $99'97
FOR

1X2RB, 5U4, 6J6 and 6BQ7 mcluded in the Tu.ner (less CRT)- -
Tv cABI " ET Comparable to the type that Top Mfrs.
ANY

B"Iln use on their higher priced TV Sets.
CABINET KIT with 90% of the job done, Includes—

® FRONT SECTION complete as pictured in Solid Mahogany, Walnut or Blond Korina.
® TOP, SIDES, BACK with CRT CUP, MASK, SAFETY GLASS, ETC. and Easy-to-follow Instructions.

Front, Top and Sides supplied in a beautiful Piano Fiuish or in Natural (unfinished) for your own color application. Knob panel un-
drilled (or drilled on receipt of your template). For matching Mask <pecify type of CRT used. Same price for Mahogany. Walnut or Blomndl.

21”7 CABINET KIT zom, 25vw, 2270 §24-95 24” or 21” CABINET KIT so'w, 2607w, 220 $3247

(Also available for 17" CRT) Maximum Shipping wecight 36 Lbs.

FRONT SEcTION for WALL INSTALLATIONS Includes Mask, 21”.“$1745

” ” .97
Safety Glass, Decals and Illustrated Instructions. 24 or 27 cee $22

BROOKS RADIO & TV CORP., 84 Vesey St., New York 7, N.Y. -,
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COMPLETE with SET of WESTINGHOUSE TUBES
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OWN
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THESE ARE THE REASONS WHY

Exclusive self-stabilized woofer cone structure
and dual spider construction ensure lifetime
centering pi-Migving system \fwor all extreme
excursiofis.

ir .‘iinported
lyuri orm.d'.s-

lﬂdlxpﬂtﬂb@ &

.‘ i
L

1
conl ensur purity of maci-
cy ene nvemonﬂu !
me coneé excursionm,

Exclusive multi-sectional Diﬂrsicone provides
controlled tion forHhear mid-range re-
sponse and dispersion.

Continuously variable dual centrol network in-
tegrates znd blends mid-range and tweeter for
con:ert realism regardless of room acoustics.

Response: 25 cps to inaudibility; Power capacity: 50 watts, integrated program; Total
magnet wt.: 61% 1bs. Alnico 5; Impedance: 8-16 ohms; Depth: 127; User net: $156.00.
UNIVERSITY LOUDSPEAKERS, INC., 60 $SO. KENSICO AVENUE, WHITE PLAINS, N. Y.
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THE MOST INTRICATE SOLDERING
JOBS BECOME EASY WITH A

SOLDERING GUN

You hold the Weller soldering gun like a
pistol. Merely touch the trigger and solder-
ing tip heats instantly . . . dual spotlights
flick on to light up your work and elimi-
nateshadows. Evenmore, the Wellertip can
be bent to get into the most difficult places.
Nothing matches a Weller Soldering Gun
for speed and accuracy. Universally used
by electronic servicemen, it’s the most
useful tool ever designed for hams, experi-
menters and hi-fi enthusiasts.

WELLER SOLDERING KIT

Includes Solder-
ing Gun, Solder-
ing Tool, Wire
Bristle Cleaning
Brush and Kester
Solder.

i

See Professional Model Weller Soldering Guns ‘
at your Electronic Parts Distributor l

WELLER ELECTRIC CORP. - EASTON, PA. |

140

| with built-in

NEW DEVICES (Continued)

<

Duraluminum turntable with
extra-heavy rim for flywheel
action. Magnetic eddy-current
brake permits =79, variation of
each speed, exact speed adjust-
ment. Rim drive, 4-pole induc-
tion motor. — Lafayette Radio,
11\165;98 Liberty Ave., Jamaica 33,

S
N.\‘-&‘

PICKUP ARM, model M1i2
Studio Dynetic. Handles up to
12-inch records, l-gram stylus
pressure. 0.7-mil diamond stylus
for better tracking. Moving-

magnet cartridge, jewel bear-
ings. Frequency response 20—
20,000 cycles, =2 db. 14-mv out-
put.—Shure Brothers Inc., 222
Hartrey Ave., Evanston, Ill.

20-WATT AMPLIFIER, wmodel
PPA-20. Frequency response: 20—
20,000 cycles. Phono hum level
below —60 db at full output.
Phono input sensitivity 5-7 mv,

accurate phono equalization. 5
inputs and 3 outputs. Bass,
treble, level and loudness con-
trols, and rumble filter.—Gen-
eral Electric Co., Specialty Elec-
tronic Components Dept., Au-
burn, N. Y.

HI-FI AMPLIFIER, Bantam,
Knight KN-515. Frequency re-
sponse 20-20,000 cycles within
0.5 db at rated 15-watt output.
Harmonic distortion 0.89, at
mid-range frequencies. 7 inputs:
low- or high-level magnetic

¢ ¢ 0.G

cartridges, ceramic cartridge,
TV, tuner or crystal phono,
tape head, tape recorder and
microphone. 3  compensation
positions: Eur, FFRR and
RIAA. 4-, 8- or 16-ohm output.
Allied Radio Corp., 100 N.
Western Ave., Chicago 80, I11.

36-WATT HI-FI AMPLIFIER
preamp, model
S-1000 II. Frequency response
at full output: 20-20,000 cycles
within 0.5 db. 6 inputs: 2 high
gain, 3 high level and tape mon-
itor. Bass, treble, loudness, pres-
ence and equalization controls.

www americanradiohictorv com

rumble filters.—
Labora-
Cullom

Seratch and
Sherwood Eleetronic
tories Inc., 2802 W,
Ave,, Chicago 18, Ill.

HI - FI AMPLIFIER - PREAMP,
model 99-D. 22-watt amplifier,
speaker selector switch, tape-
input and

recording output.

Tape-playback channel. Scratch
and rumble filters. De¢ on pre-
amp heaters. Bass, treble and
loudness controls.—H. H. Scott
Inc., 111 Powdermill Rd.,, May-
nard, Mass.

PREAMPLIFIER, model PA-110.
Converts present amplifier or
radio phonograph to operate
with variable-reluctance pickup
or tape recorder. Frequency re-
sponse 11-25,000 cycles within
1.5 db. Overall gain 34 db. Noise
and hum level —60 db below

10 uv. — Dynamic Electronics
Inc., 73-39 Woodhaven Blvd.,
Forest Hills, N. Y.

SOLDERLESS TEST PROD. To
connect to test lead, pull trigger
on prod body, insert stripped
wire and release trigger. Sold
separately or in kits of two (red
and black).—General Cement

7

RS ihaas 3 Saim
pesrid

-

- T ni;n‘unw
LR ey

M_anufactun-'ing Co., Div. of Tex-
tron Inc., 400 S. Wyman St.,
Rockford, Ill.

TEMPERATURE CONTROL,
No. 40 (for 40-watt soldering
irons), No. 60 (for 60-watt
irons). Regulates soldering-iron
temperature. Variable from 300-
600°., — Drake Electric Works
Inec., 3654-66 Lincoln Ave., Chi-
cago 13, I1l,

SAVBIT SOLDER contains
small percentage of copper along

with normal tin-lead alloy. Cop-
per soldering-iron tips last
longer with its use. l-pound
cartons or 7-pound production
reels. — Multicore Sales Corp.,
80 Shore Rd., Port Washington,
N. Y.

SCREW-HOLDING SCREW-
DRIVER, model M5. Has 3/16-
inch blade and holds small screw
sizes Nos. 8 through 6. 5%-inch
overall length with insulated
handle.—Hunter Tool! Co., Box
564, Whittier, Calif. END

RADIO-ELECTRONICS
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BUILD 16 RADIO

CIRCUITS AT HOME

only
with the New Deluxe 1958
PROGRESSIVE RADIO "EDU-KIT"™

32295
A COMPLETE RADIO COURSE *

v No Knowledge of Radio Necessary

Now Also Includes

* TRANSMITTER

* SIGNAL TRACER
* SIGNAL INJECTOR
* CODE OSCILLATOR

NO NEED TO SPEND HUNDREDS OF DOLLARS FOR A RADIO COURSE

The “Edu-Kit'' offers you an cutstanding PRACTICAL HOME RADIO COURSE at a rock-bottom price. Our
Kit is designed to train Radio & Electronics Technicians, making use of the most modern methods of home
training. You will learn radio theory, construction practice ang servicing.

You will learn how to build radios, using regular schematics; how to wire and solder in a professional manner;
how to service radios. You will work with the standard type of punched metal chassis as well as the latest
development of Printed Circuit chassis.

You will learn the basic principles of radio. You will construct, study and work with RF and AF amplifiers
and oscillators, detectors, rectifiers, test equipment. You will learn and practice code, using the Progressive Code
Oscillator. You will learn and practice trouble-shooting, using the Progressive Signal Tracer, Progressive Signal
Injector, Progressive Dynamic Radio & Electronics Tester & the accompanying instructional material

You will receive fraining for the Novice, Technician and General Classes of F.C.C. Radio Amateur Licenses.
You will build 16 Receiver, Transmitter, Code Oscillator, Signal Tracer and Signal Injector circuits, and learn
how to operate them. You will receive an excellent background for Television.

Absolutely no previous knowledge of radio or science is required. The '""Edu-Kit"' is the product of many
years of teaching and engineering experience. The "Edu-Kit'' will provide you with a basic education in Electronics
and Radio, worth many times the complete price of $22.95. The Signal Tracer alone is worth more than the
price of the entire Kit.

* No Additional Parts or Tools Needed

“ EXCELLENT BACKGROUND FOR TV
Y School Inquiries Invited

¥ Attractively Gift Packed

THE KIT FOR EVERYONE

You do not need the slightest background in radio or science. Whether you are interested in Radio & Electronics
because you want an interesting hobby, a well paying business or a job with a future, you will find the ""Edu-Kit"
a worth-while investment.

Many thousands of individuals of all ages and backgrounds have successfully used the ''Edu-Kit"” in more
than 79 countries of the world. The "Edu-Kit" has been carefully designed, step by step, so that you cannot
make a mistake. The "Edu-Kit'' allows you to teach yourself at your own rate. No instructor is necessary.

PROGRESSIVE TEACHING METHOD

The Progressive Radio 'Edu-Kit'' is the foremost educational radio kit in the world, and is universally accepted
as the standard in the field of electronics training. The "Edu-Kit'' uses the modern educational principle of
"Learn by Doing." Therefore you construct, learn schematics, study theory, practice trouble-shooting—all in a
closely integrated program designed to provide an easily-learned, thorough and interesting background in radio.

You begin by examining the various radic parts of the '“Edu-Kit." You then learn the function, theory and
wiring of these parts. Then you build a simple radio. With this first set you will enjoy listening to regular broadcast
stations, learn theory, practice testing and trouble-shooting. Then you build a more advanced radio, learn more
advanced theory and techniques. Gradually, in a progressive manner, and at your own rate, you will find yourself
constructing more advanced multi-tube radio circuits, and doing work like a professional Radio Technician.

Included in the ""Edu-Kit'' course are sixteen Receiver, Transmitter, Code Oscillator, Signal Tracer, and Signal
Injector circuits. These are not unprofessional "breadboard’ experiments, but genuine radio circuits, constructed
by means of professional wiring and soldering on metal chassis, plus the new method of radio construction knewn
as "'Printed Circuitry." These circuits operate on your regular AC or DC house current.

A COMPLETE RADIO COURSE—NOTHING ELSE TO BUY

You will receive all parts and instructions necessary to build 16 different radio and electronics circuits, each
guaranteed to operate. Our Kits contain tubes, tube sockets, variable, electrolytic, mica, ceramic and paper
dielectric condensers, resistors, tie strips, coils, hardware, tubing, punched metal chassis, Instruction Manuals,
wire, solder, etc.

In addition, you receive Printed Circuit materials, including Printed Circuit chassis, special tube sockets,
hardware and instructions. You also receive a useful set of tools, a professional electric soldering iron, and a
self-powered Dynamic Radio & Electronics Tester. The '"Edu-Kit"' also includes Code Instructions and the Progressive
Code Oscillator, in addition to F.C.C.-type Questions and Answers for Radio Amateur License training. You will
also receive lessons for servicing with the Progressive Signal Tracer and the Progressive Signal Injector, a High
Fidelity Guide and a Quiz Book. You receive all parts, tools, instructions, etc. There is nothing else to buy.
Everything is yours to keep.

PRINTED CIRCUITRY |

Al no incresse In price, the “Edu-Kit" now includes
Printed Circuitry. You bulld & Printed Circuit Signal | |
Injactor, a unique servici instrument that can detect
many Radio and TV troubles. This revolutionary new
tachniqus of radio construction is now becoming popular
in commarcial radio and TV sets.

A Printed Circuit is & special insulated chassis on which |
hai beoen deposited a conducting material which takes

in_and soldered to terminals.
Printed Circuitry forms the very basis of Automation
Elactronics.

FREE EXTRAS
® SET OF TOOLS

e SOLDERING IRON

e ELECTRONICS TESTER

* TESTER INSTRUCTION
MANUAL + HIGH FIDELITY
GUIDE * QUIZZES e TELEVI-
SION BOOK e RADIO
TROUBLE-SHOOTING BOOK
* MEMBERSHIP IN RADIO-
TV CLUB: CONSULTATION
SERVICE * FCC AMATEUR
LICENSE TRAINING ¢ PRINT-

ED CIRCUITRY ¢ PLIERS-
CUTTERS o ALIGNMENT
TOOL < CERTIFICATE OF

MERIT + VALUABLE DIS-
COUNT CARD + WRENCH
SET

SERVICING LESSONS

You will learn trouble-shooting
and servicing in a Drogressive
manner. You will practice repairs
on the sets that you construct. You
will learn sympfoms and causes of
troubles in home, portablie and car
radios. You will learn how to use
tha prefessional Sional Tracer, the
unique Signal Injector and the dy-
namic Radio & Electronics Tester.
white you are learning in this
oractical way, you will be able to
do many a repair job for your
friends and neighbors. and charge
fees which will far exceed the
price ¢f the “‘Edu-Kit.”" Our Con-
sultation Service will help you
with any technical problems you
may have.

J. Stataitis, of 25 Poplar Pl..
waterbury, Conn., writes: “‘l have
repaired several sets for my
friends, and made money. The
“Edu-Kit’' paid for itself. | was
ready to spend $240 for a Course,
but | found your ad and sent for
your Kit.'

FROM QUR MAIL BAG

Ben Valerio, P .0. Box 21,
Magna, Utah: “The Edu.Kits are
wonderful, Here | am sending
you {he questions and also the
answers for them. i have been in
Radio for the last seven years, but
like to work with Radio Kits, and
tixe to build Radio Testing Equip-
ment. enjoyed every minute |
worked with the different kits; the
Signal Tracer works fine. Also
like te let you know that § feel
proud of becoming a mem: of
your Radio-TV_Ciub.”

Robert L. Shuff, 1534 Mon.
roe Awe.. Huntington, W. Va.:
“Theumht § would drop you a few

say that | received my
., and was reall ed
that sach a bargain can
soch & low ipﬂm. { have already
startes repairing radios and phon.
ographs. My friends were really
surprised to see me get into the
swing of it so quickly. The Trou-
bieshosting Testor that cames with
the Kt is really swell. and finds
the treuble. if there is any to be
found.”*

= . ~———-UNCONDITIONAL MONEY-BACK GUARANTEE-———

ORDER DIRECT FROM AD

] Send "'Edu-Kit'* Postpaid. | enclose full payment of $22.95.
[ Send "Edu-Kit"' C.O.D. | will pay $22.95 plus postage.
| O Send me FREE additional information describing "Edu-Kit."

|
|
the placs of wiring. The various parts are merely plugged |
|
|
1

—
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Transistorized
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Modulator
"

2N256

nw

2N256

8+

Now radio amateurs and experi-
menters can build a mobile transis-
torized modulator. Simple circuit
features: pre-driver, driver, and
final amplifier with low-cost CBS
2N255 and 2N256 power transistors
... 10 watts output (modulates
2E26) . . . instant-heating . . . low
drain . . . for use with transmitter
or sound system.

CBS alloy-junction, germanium
power transistors 2N255 (6-volt)
and 2N256 (12-volt) are useful also
in many other economical amplifiers

. . fixed or mobile. Let the second
edition of CBS Power Transistor
Applications, Bulletin PA-16, help
you put them to work. Free, it gives
complete data and many detailed
circuits, including the mobile modu-
lator. Pick it up along with your
2N255 and 2N256 transistors at
your CBS Tube distributor’s.

2N255 ... $1.35 net

CBS-HYTRON

Semiconductor Operations, Lowell, Mass,
A Division of
Columbia Broadcasting System, Inc,

142
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ROTARY-SWITCH INDEX

An easy way to index a rotary switch
so that each position may be readily
identified is to use a variety of colors
in drilled pits on a panel (see dia-
gram).

Paint in a pit remains longer than
on a flat surface and cannot be removed
as easily by friction or abrasion.

Wpp——

ThlS

one

The pits can be made with a hand |

ORANGE YELLOW

RED\L\,‘W\PGREEN
BROWN- V" @< -sLue
| SWITCH
KNOB
PANEL
SURFACE———>

drill and the paint applied from the
end of a match. The paint may be made
more durable by adding varnish and

may be used in a code. For example: |

position 1, brown; position 2, red, and
so on, the same as first figures in a
resistor color code.—Howard Chandler

BAD TUBES ARE USEFUL

Don’t throw all those useless tubes
away! A 6SN7-GTB with all but the
heater pins removed makes an excellent
substitute for the picture-tube heater
when firing up a chassis with 600-ma
series-string heaters. Just plug the
modified 6SN7-GTB into holes 1 and 12
of the picture-tube socket.

As long as the mixer section is good,
old converter tubes, with the oscillator’s
grid pin removed, make a handy substi-
tute for the mixer—oscillator tube in
the tuner of a set being aligned. With
the oscillator out of action, there is no
danger of spurious markers on the
if trace.

A set of tubes with just heater pins
left intact (kept in tube cartons for
easy identification) make it easy to
put any stage temporarily out of action
in a series set on the bench (for
example, replace, the horizontal output
tube while hunting for trouble in the
oscillator).

Tubes which are already more or
less shot because of low emission can be
plugged into a stage which is being
checked for excessive current drain—
better to ruin an old tube than a new
one.—Bob Eldyidye

ANTENNA INTERCOM
Unless you have iron lungs or are
capable of mental telepathy, you have

www americanradiohictorvy com

U.S. ARMY M-2
INFRA-RED i SHOOPERSCOPE
SNOOPERSCOPES o oo

OPTICS o LAMPS (RTIH=0n® D
TUBES e PARTS ¢
Former “Top-Secret” Infra-Red I

Viewers For Seeing In Total
Darkness Now Available For
Civilian Applications!!

Army Model M-2 Snooverscopes made by
BELL & HOWELL. Use RCA 1P25-A Imave
Tube. Priced from $50.00 to $125.00. Write
for Descriptive Bullelin listing prices & ap-
plications, also detailed descriptions of all
the Infra-red Parts we stock.
INFRA-RED LIGHT SOURGCE. —lamp M-2
Snooperscope. Input 6-volts, 5 amnberes, 5 s
Filter. Projects a powerful beam of invisinle Inrra-
red radiation up to 400 feet. Kor I-R viewini com
munication, photography. BRAND NEW. $5.95 Ppd.

lor

H.V. POWER SUPPLY.—M-2 Image Tube supply.
For 1P25-A or CV-147 tubes. Iuput 6-v.d.c., 0.33
ampere. Output 4,250-v.d 1% x5x8”.  Gov't eost
$92.00. Complete W/dmgralu $7.95 Ppd.

TERMS: Cd,ah With Order. Memh windise Guars nmed
McNEAL
ELECTRIC & EQUIPMENT CO.

4736 Olive St., Dept. RE-2, St. Louis 8, Mo.

INFANTILE
PARALYSIS

MARCH OF DIMES

BE QUALITY WISE ... BUY QUAL-KITS!

HI-FI AM-FM TUNER KIT
Advanced 7 tube circuit
plus Rectifier for full
sensitivity and selectiv-
ity. Distortion less than
1%. Sensitivity is 5 uv
for 30 db quieting on
FM, 25 uv AM. Armstrong
FM Circuit with limiter
Foster-Seeley Discrimi-
nator. 20-20,000 cps re-
sponse. Full AFC control

Complete 6 tube-10 watt
amplifier Push-pull
beam power output,
built-in pre-amp.5 posi-
tion setactor switch, 3
position record equaliza-
tion, LP, RIAA, Eur. Re-
sponse 12 db. 20-20,000
cps. Output 10 watts at
less than 2% IM. Low |
noise level and harmonic
distortion. $28.50 | — no drift. Easy assem-

Every kit complete with bly. $28.95*

28 page fully illustrated l Write far FREE catalog
instructian and assembly l and name of nearest
manual. Cover and legs dealer carrying these re-
optional. markable unils

*Add 10 percent for new federal tax

QUALITY-ELECTRONICS

{
I
|
!
I
HI-F)AMP. KIT |
|
|
|
I
|

319 Church St. Depr.RE2 New York 13, N, Y.
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TRY THIS ONE (Continved)

. T
DET & I1ST AUDIO AMPL AJDI0 OUTAUT © TRMS
—

SPXR

Figel =

probably spent considerable time and
patience aligning TV antennas. Of
course, two-way phones can be used,
but they mean an additional expense.

Here’s a simple gismo which you can
build using parts usually found around
the shop. A small ac-de radio, a micro-
phone, PM speaker and some lead-in
wire puts you in business.

The mike is connected to the input
grid of the radio’s first audio amplifier
(Fig. 1). And a hunk of lead-in carries
the signal to the speaker on the roof.
Disconnect the set’s speaker when the
mike is used or you’ll have a feedback
problem. Now, directions can be relayed
to the man positioning the antenna.

TV SET,

ANT INPUT TRANS

o e

CONNECT RADIO HERE |
1
4
w
LEAD-IN 50100 ppf |
y'd

Leoit 1O RF AMPL

Fig.2

This system expedites the installation
and shows that you are muaking a
definite effort to get a good installation.

The antenna lead-in can be used to
carry the signal to the rooftop speaker
as long as the antenna does not have
a driven element with continuity. An-
tenna continuity shorts out the signal.

Then, too, the radio’s eutput must be
isolated from the primary of the an-
tenna input transformer in the TV
set. To do this, simply insert two capac-
itors between the lead-in and the TV
set (Fig. 2).

Audio quality is not quite hi fi, but
“Whoa there, back up some, we’re pick-

FEBRUARY,

1958

ing up a little snow” or “Right there,
hold it, loek it in, that's it"” ean be easily
understood.—Harold Jones

WING-NUT DRIVER
I have found that a slot cut in the
end of a Y-inch nut driver is just the
thing to speed up work on electronic

equipment where wing nuts are used.
This is a lot faster and easier on
tempers than trying to use a pair of
pliers.—Robert E. Riddle

PORTABLE POWER FOR HAMS

When our local radio hams turn out
for the conclaves and simulated emerg-
ency situations, they rent a trailer and

load aboard a power mower. The motor |

is belted to a generator to keep battery
voltages up. A discarded auto muffler
insures quiet operation of the power
unit.—Harry J. Miller END

“Yes, it looks as if
he’s getting some-
where with his 3-D
TV.”

Suggested by
Lester Terry,
Birmingham, Ala.

wwwW americanradiohistorvy com
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Before you buy
any capacitor
checker see
and try the

ALL-NEW

MODEL 97
AEROVOX

LC-CHECKER

The all-new Model 97 LC-Checker rep-
resents the ultimate in r-f circuit
and component testing. In a single

instrument it covers the widest range !
of checking functions. It's the only
instrument that will test for capaci i

tance without disconnecting capaci-
tors from the circuit. Incorporates
latest printed-circuit techniques.

THE ALL-NEW MODEL 97 LC-CHECKER
CAN DO ALL THESE JOBS...

1—Measure capacitance and relative
Q" of capacitors.

2—Measure capacitor insulation
resistance.

3—Align r-f and i-f circuits.

4—Check super-het oscillator tracking
with set “*hot-or-cold.”

S—Align i-f channels in FM receivers
and independent alignment of i-f
transformers.

6—Determine resonant absorption
points.

T~Locate resonant points in unused
portions of coil assemblies in
multi-range oscillators.

8—Align video and sound i-f systems in
TV sets.

9—Precise alignment of 4.5 mc
intercarrier sound i-f channels.

10—-Determine natural resonant points
of r-f chokes.

11-~Determine natural period of
antennas and transmission lines.

12—Measure tfundamental crystal
frequencies and operation at
harmonic levels.

13—Measure transmitter buffer, amplifier
and tank circuits for parasitic
current loops with power off.

14—Measure correct wave-trap and
filter tuning.

15-With a standard plug-in crystal, can
be used as an accurate signal
generator for signal substitution
and precise signal sources.

Write for Name of Nearest Distributor

AEROVOX CORPORATION

DISTRIBUTOR DIVISION
NEW BEDFORD, MASS,
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E: ! TOWARD THE ULTIMATE IN TV RECEPTION
bas PROVEN
B é 9
B THE NEW Swilch in Base
22% e . .
(S POPULAR D J T
% 2 WITH “o . “VE"ATOR
£ For Use In NEW
v SERVICEMEN Parallel & Series MODEL
T ~ Filament Circuits RPS-2

= 1 The very latest in video engineering

achievement—ecliminates all loose leads
i - and hanging switches, Now switch
: instantly from Parallel to Series or

O reverse,

= Electronics 0t

TELEVISION

=Radio=Color TV
TRAIN IN THE GREAT SHOPS OF

Covne

Veterans and Non-Veterans—Prepare for a better
job NOW that offers a real future, too! Get
practical training in TELEVISION — RADIO
— ELECTRICITY— ELECTRONICS — (Re-
frigeration & Electric Appliance Repair can be
included). Learn on real equipment—no ad-
vanced education or previous experience needed.
Lifetime employment service to graduates,

finance Plan—enroll now, pay most of tuition
later. Part time employment help to students.

OLDEST, BEST EQUIPPED ]
SCHOOL OF ITS KIND IN U. S,

Ciip for Big F Itustrated

fREE BOOK B;okFoNuop:ar}es?nan l\sill cr:'lel. Acu( NrOW.

8.W.COOKE, JR. FOUNDED
President L 1899

ELECTRICAL SCHOOL
A TECHNICAL TRADE INSTITUTE OPERATED
NOT FOR PROFIT

500 S. PAULINA St., CHICAGO, Dept. 28-5¢
ELECTRICITY @ TELEVISION o RADID  REFRIGERATION ® ELECTRONICS

rB. W.COOKE, JR., Pres., COYNE ELECTRICAL Schoul_:
500 S. Paulina St., Chicage 12, Hii., Dept. 28.5¢C

I Send FREE BOOK and details on: I

! 5 TrELEVISION-RADIO |

I [ ELECTRICITY-ELECTRONICS |

® Cures over 95% of all CRT

® Small, compact one-pjece

tube failures

.. 5995

JOBBERS—WRITE FOR DETAILS

construction.

Look for
this display!

This colorfut, small space
counter merchandiser identifies
DeRO’s quality and engineer-
ing—your guarantec of satis-
faction. Look for it!

répZiring P.A?

MASTER

new 1OS8 edition —world’s largest
electronic catalog only $3.50 ar
your local parts distriburor — now

THE RADIO-ELECTRONIC MASTER
60 MADISON AVE., HEMPSTEAD, N. Y.
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and -
People

John Bentia (left), president of Al-
liance Manufacturing Co., Alliance,
Ohio, is shown outlining sales promotion
plans for Sessions clocks at a recent

r

-

e f/

meeting in New York. Alliance recently
assumed merchandising of the line
under an arrangement with Sessions
Clock Co., Forestville, Conn.

Arthur L. Chapman, president of
CES-Hytron, Danvers, Mass., announced
a separation of the company’s activities
into two operations. Robert G. Mar-
chisio is now vice president and general
manager of semiconductor operations,
and Michael Callahan, vice president
and general manager of receiving tube
operations.

Joseph F. Degen
was appointed to
the executive group
of Weston Electri-
cal Instrument Co.,
Newark, N. J., as
vice president in
charge of manufac-
turing. He comes to the company from
IBM, where he was manufacturing
superintendent of the company’s Pough-
keepsie, N. Y., plant.

William J. Nagy, advertising and
sales promotion manager of the Acces-
sory Div. of Philco Corp., Philadelphia,
Pa., was promoted to general sales man-
ager of the division.

John M. Malone,
electronic equip-
ment sales mana-
ger of Tung-Sol
Electric Co., New-
ark, N. J., has been
named assistant

| general sales manager.

1

H. H.
Scott, Ine., was named chairman of the

Daniel Von Recklinghausen,

Institute of High Fidelity Manufac-
turers’ Subcommittee on Tuners in
connection with its standards of Meas-
urement for High-Fidelity Equipment
program. Other subcommittee chairmen
include: Dick Shottenfeld, Pilot Radio
Corp., amplifiers; Abe Cohen, University
Loudspeakers, speakers; George Silber,
Rek-0O-Kut Co., turntables, and Milton

Thalberg, Audiogersh Corp., record
changers.

Crump Smith has been appointed
manager of institutional and export

advertising for International Telephone

RADIO-.-ELECTRONICS
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BUSINESS AND PEOPLE (Continued)

& Telegraph Corp., New York.
1943, he has been manager of adver-
tising and sales promotion for the IT&T
manufacturing unit, Federal Telephone

& Radio Co.
William (Bill)
Wennerberg joined
Electro-Voice Inc.,
Buchanan, Mich., as
director of the new-
lv formed Market-
ing Research Div.
He comes to the

company from Armour & Co.

Joseph S. Ramer
joined Heath Co.,
Benton Harbor,
Mich., as engineer-
ing advisor. Prior
to joining Heath,
he was head of the
Fuse Dept. of the
US Naval
rona, Calif.

Donald G. Fink, director of research
of the Philco Corp., was elected presi-
dent of the Institute of Radio Engineers

for 1958.

Robert D. Brown-
ing joined the re-
secarch and engi-
neering staff of
ORRadio Indus-
tries, Opelika, Ala.
He was formerly a
recording engineer
for RCA Victor.

Ordnance Laboratory, Co-

Since Frank

general
ager

Randall,
vice president and
sales man-
of Amperex

Electronic Corp.,

the company.

o

James Hervey,

sumer products.

Obituary
Harry F.

Business

the first 10

merly RETMA).

Hicksville, N. Y., was
elected president of

W. R. Entrikin joined the Electlomcs
Div. of Elgin National Watch Co., Elgin,
111., as sales manager. He comes to Elgin
f10m Martin Co. where he was a field-
service representative. For five years
prior, he was general manager in charge
of battery development at American
Machine & Foundry Co.
director
visual products for American Electron-
ics, Los Angeles, Calif,, was promoted
to marketing manager in charge of con-

Randolph, manager of re-
ceiving tube operations, for RCA Elec-
tron Tube Div., Harrison, N. J.,
denly of a heart attack at the age of 57.

Transistor sales by manufacturers for
months of 1957 reached
22,386,300 units for a total dollar vol-
ume of $56,131,000. This compares with
the unit sale of 9,403,000 valued at
$27,102,000 for the like period in 1956,
according to a report by the EIA (for-
Manufacturers’

ture-tube sales for

1956 period.

e !
10,884,760.

of audio-

sud-

consumer levels.

Chicago, recently
pic-
January-October,

1957, totaled 8,304,181, and receiving
tube sales, 388,738,000. This compares
with 9,233,780 and 390,357,000 in the

EIA reports TV production of 5,251,
158 for the first 10 months of 1957. Last
vear TV production for the same period
was 6,080,052, Radio production for the
1957 period was 11,945,534, and in 1956,

Technical Appliance Corp., Sherburne,
N. Y., is under way in an all-out prome-
tion on its Taco Golden Topliner TV an-

tenna. The ploglam 1nc1udes promotion
at distributor, service technician and
One of the point-of-
sale banners is shown here.

EICO celebrated its 12th anniversary
recently with a2 weekend at the Concord
Hotel, Lake Kiamesha, N. Y., for com-
pany executives and their wives.

Merit Coil and Transformer Corp.,

held cornerstone-

laying ceremonies for its new plant be-
ing built in Hollywood, Fla.

END
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| Television

Sorvamg Informeation

AMAZING BARGAIN

The new 1958 TV manual is the
scoop of the year. Covers all im-
portant sets of every make in one
giant volume. Your price for this
mammoth manual is only $3. This
super-value defies all competition.
Other annual volumes at only §3
each. Factory service material sim-
plifies repairs. Includes all data
needed for quicker TV servicing.
Practically tells you how to find
each fault and make the repair.
More pages, more diagrams, more
service data per dollar of cost.

Tcvison

2ere mna Conrie

——
......—-" a

P

TELEVISION SERVICING COURSE

Let this new course help you in TV servicing.
Amazing bargain, complete, only $3, full price
for all lessons. Giant in size, mammoth in scope,
topics just like a $200.00 correspondence course.
Lessons on picture faults, eircuits, adjustments,
short-cuts, UHF, alignment facts, hints, s
antenna problems, trouble-shooting, test
equipment, picture analysis. 8pecial, only

Compamon RADIO COURSE, Introduction to TY

Here 1s your complete radio training in 21 easy- to tollow lessons. Covers
fundamentals, fault flnding, use of test equipment.
Self-test questions.

Introduction to TV.

Everything in radio,
New edition,

only.... 52@

Bpeclal,

17 RADIO VOLUMES

RADIO DIAGRAMS

Here I3 your complete source of all

FEBRUARY,

Most - Often - Needod

el Sorvicing Tafommatan J

Supreme Publications

1958

needed RADIO diagrams and service duta,
Covers everything from the most recent 1957
radios to pre-war old-timers; home radios.
auto sets, combinations. changers, I1I-1L,

1()50 FAI, and portables. Sensational values. Only
$2 for most volumes. Kvery manual has

4 extra large schematies. ull needed alizn-

R/\I)l() i ment facts, parts lists, voltage values,

. trimmers. dial stringing. and helpful hints
~ § !
|)|[\UR.\MS X Volumes are large in size, 8%xI1 Inches.

shout 190 hages. See coupon at right for
a complete 1ist of these radio munuals.

COVERS ALL POPULAR SETS

Here is your service data for faster, easier
TV repairs. Lowest priced. Best by compari-
son. Supréme TV manuals have all needed
service material on every popular TV set. Help-
ful. practical, factory-prepared data that will
really make TV servicing and adjustment easy
for you. Benefit and save with these amazing
values in service manuals. Only $3 per large
volume. The choice of wise servicemen.

SIMPLIFIES TV REPAIRS

These giant TV manuals have complete cir-
cuits, needed alignment facts, curves, service
hints, all factory production changes, voltage
charts, waveforms, and double-page schematics.
Here are your authentic service instructions te
help you do expert work quicker; and priced at
only $3 per large vearly manual. Repair any
TV model ever made by having in your shop all
13 volumes as listed in coupon. Your special
price for all. only $36. Or try the new 1858
TV manual to see what an amazing bargain you
get for $3. Send no-risk trial coupon today.

" Yea SUPREME 1958 TV Manval

The repalr of any tele-
vision set is really simple
with Supreme TV service
manuals, Every set is cov-
ered in a practical manner
that will simplify trouble-
shooting and repair. This is
the help you need to find
toughest faults in a Jjiffy.
Bach $3 TV volume covers
a whole year of service ma-
terial. New Television Serve
icing Course will aid you
in learning TY. Be wise.
buy Supreme Manuals only
onee each year instead of
spending dollars every week.

0goooQo 000o0agog

NO-RISK TRIAL ORDER COUPON

SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL.

[ Radio Servicing Course |

0
s}

complete, 21 lessons.

1957 Radio Manual, sz 30 | Radio manuals at left.
§956 Radic Diagrams. $2.50 .
1955 Radio Manual, only $2 |I:] New ]_.958 Television Serviclng Manual, only.
1954 i e | O Additional 1957 Tv, $3.
1953 ’ RADIO volumes I ] 1956 Television Manual, $3. (] Early 1955 TV, $3.
1952 specially priced ] Additional 1955 TV, $3.
1951 I ] 1953 Televislon Manual, $3.
1950 at only
1959) { each...$2,50 | O 1951 Television Manual, $3.
I [J 1949 TV Mapual, $3.
1948 THIS GHOU [ New Television Servicing Course, complete. ..
1947 ONLY I
'g46 I O I am enclosing $...
:gﬁ $2 I ] Send C.0.D. I am enclosing §.
1940
1939 EACH |Name: [ S R LR R R
1926.1938 Manual, $2,50 |
Radio & TV Master index, 25¢ 1 AdAress: s . eceesevvsocsssvssvsssssroreronesens

www.americanradiohistorv.com

Rush today TV manuals checked [X] below and
Satisfaction guaranteed.

we.+s. Send postpaid.

.$3,
[ Earty 1957 TV, $3.

[0 1954 TV Manual, $3.
0 1952 TV, $3.
[0 1950 TV, $3.
[J 1948 TV Manual, $3.
.83,

+ s+ odeposit.

145


www.americanradiohistory.com

HI-Fl
ENGINEERED

ENGINEERING'S/ Y

ARKAY STEREO

HI-Fl o«

PREWIRED

KAY FM—GA

Pro!ess"‘)“a‘
swandaicy
M TUN

o o
ete Sotarh
onta
M ing. selt 95
tion PUUBO el exlias w\REDM?‘?z A twner
plus PO 439 raost s e & Nar
UNER W titer
-5 &M TURED o0 db s/ opisne
ARKAY A g ud or 2 T rone
e o, L 070,68 33092 semtve
gand X1t SZN»‘H Mg.];zmogu GIRFD
w1
"—/’V
L4
" a®
- ® Q. A
® o 2
]
-30
\ e MopEL FL
ARKAY Do oRE-AMP
wui-fi AMP tef-

|
l

Superd
extremed

Prices 5% higher west of Mississippi
FREE! At your dealer or write for com-
plete catalogues of Stereo & Monaural
HI-FI, Radio & Tv, Kits & Wired.

120 CEDAR STREET
NEW YORK 6, N. Y.

LEADERS IN
AUDIO. Tv & MIeFI
EQUIPMENT

At Your Dealer Insist on Hearing the
Fabulous “LIVING SOUND" STEREO

146

PUSHBUTTON CONTROLS

This circuit was designed for com-
plete control of a transmitter and re-
ceiver with two pushbutton switches.
It requires running only a single three-
wire low-voltage cable to the operating
position. The switches can be mounted
in the mike stand for phone operation.

radio-electronic
Cireuits

lectronic

FOR YOUR HAM STATION
applies plate voltage to the trans-
mitter and removes B plus from the
receiver. Pressing S2 again energizes
RY2 and releases RY1, thus throwing
the transmitter to standby and the
receiver to listen.

The coils of RY1 and RY2 have equal

TO RCVR B+

v

177y TO XMITTER FIL TRANS

TO XMITTER & RCVR PWR TRANS
ACATERTRANS 17V AC INPUT
— r—— L_;:.‘
i 1
=% lr—e—— H
[———._l : i P —p—l
i : ]
; e £ :
= i — — 1A
= T ez
RY TRANSFER RELAY
SEND  RECEIVE & RY3 HOLDING RELAY
Sluakes 52wl
-+ o
= | = %sse TEXT
I

SEE TEXT ON RELAY COILS
RELAYS SHOWN IN UNENERGIZED POSITIONS
Assume that the transmitter and
receiver are turned off. Pressing S2
energizes transfer relay RY2 and hold-

| ing relay RY3 so they lock in through

their interconnected contacts. RY3 ap-
plies line voltage to the primary of the
transmitter’s filament transformer and
to the primary of the receiver’s power
transformer. RY2 closes the B-plus
(standby) circuit in the receiver.
When 81 is pressed in turn, it ener-
gizes RY1 and releases RY2. This

12y fi7VAC INPUT
{OPTIONAL)

resistances. Resistor R and RY3’s coil
are each half the resistance of RY1’s
coil. RY1 and RY2 may be identical
12-volt relays and RY3 may be a 6-volt
type. R then equals RY3’s resistance.
A 12-volt battery may be used in place
of the transformer.

To close down the station, depress
both switches simultaneously and then
release S2 and S1 in that order. This
releases holding relay RY3 and removes
primary power from all ecircuits.—
L. M. Dilley

DIRECT-COUPLED AMPLIFIER

The difficulty with direct - coupled
amplifiers is that any unwanted varia-
tion of voltage, due to drift in the
supply voltages to the input stage, for
example, appears amplified at the out-
put and can be very troublesome.

When it is necessary to amplify all
frequencies down to and including zero
and when direct-coupled circuits are a
must, a neat solution to the problem is
to use a symmetrical amplifier. All
accidental variations are then simul-
taneously applied to both symmietrical
halves of the amplifier and cancel at
the output. The signal, however, is
applied to one input grid only and ap-
pears normally amplified at the output.

A practical circuit, using two double-
triodes, is shown in the diagram. It
appeared in Elektronik. The amplifier’s
stability increases with the value of the
cathode resistor. The input stage then
uses a 100,000-ohm cathode resistor and,

wwwW americanradiohistorv com

to obtain correct bias with the input
grounded on one side, it is connected to
a —7T0-volt supply. The input signal
applied between one grid and ground
through a 100,000-ohm amplitude - con-
trol potentiometer. The other input grid
is connected to a variable de voltage of
0.5 to —0.5. This provides a centering
control when the amplifier is used in an

12AX7

12AT7

100K -

¥ 90V Yasov

-0V

RADIO-ELECTRONICS
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RADIOQ-ELECTRONIC CIRCUITS (Continued)

oscilloscope. The circuit can be sup-
pressed if necessary, the grid being
then simply tied to the ground. The
plate loads for the input stage are
100,000-ohm resistors. The anodes are
then at approximately 50 volts, and are
connected directly to the grids of the
output stage.

For this stage, correct bias is
tained with a 20,000-ohm resistor re-
turning to ground. The plates are
connected to 450 volts, through 100,000-
ohm load resistors. The output is taken
from plate to plate. For an oscilloscope,
the deflection plates are tied to the out-
put stage anodes, which are at approxi-
mately 270 volts.

All supply voltages can be obtained
from a single 525-volt source. They can
be stabilized advantageously, specially
for the input stage.

This amplifier has a bandwidth of
0-10,000 cycles and a gain of about
1,000. Peak-to-peak undistorted output
voltage is 200.—A. V. J. Martin.

ob-

WINDOW ALARM

This alarm protects windows that
must be left open. Its operation is
simple. When the alarm wire is broken,
the transistor draws more current, the
relay closes and the alarm (I used a
doorbell) goes off. A CK722 is used in
a grounded-emitter -circuit, with
base shorted to the emitter by the
alarm wire. With 6 volts applied to
the circuit (see Fig. 1) the transistor

{

r

its |

TOALARM |
CKT

—_—C

CK722 oy

3

KNOT OR LOOP IN WIRE AT EACH SCREW EYE
Fig)

BASEMENT WINDOW

RY

SEE TEXT

BATT

i
&v

draws about 55 ra. When the alarm
wire is broken, it draws a little more
than 2 ma. The base is biased by the
100,000-ohm resistor connected to the
negative side of the battery. This bias
is applied when the alarm wire is
broken.

A 6-volt battery or a power supply
(see Fig. 2) powers the circuit. If you
decide to use batteries, remember there
is a constant 55-pa drain and do not
use flashlight type cells.

s N34 2
e . e
H7VAC ||€|O'I5V 2525V
TO ALARM:
Fig.2

The relay is small meter relay that
operates on 0.5 ma at 3 volts. Any
relay with a pull-in at 1 ma or less
can be used. The alarm wire is fine
enough to be casily broken, yet strong
enough to stay up. (No. 80 is about
right.) Where it goes through the
screweyes, either a knot is tied or
another loop is made so the screw can-
not be removed without breaking the
wire.—W. G. Eslick END
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WANT TO KNO

This new book answers all your questions on

\
tlements of
TAPE
RECORDER
CIRCUTTY

ras Bevve g, ¢ &

IAPE RECORDERS

sk Db BT :
W &BOUT FREQUENCY RESPONSE?

HOW TO MINIMIZE HUM?

ELEMENTS OF TAPE RECORDER CIRCUITS —

By Herman Burstein and Henry C. Pollak

Answers these and many other questions an audiophile or technician will ask about
tape recorders. It fills you in on the complete how and why of the electronic phases of
tape recorders. Includes a chapter on design so you can madify your recorder to im-
prove performance. This new book usually sells for $5.00—but through the G/L Audio
Hi-Fi Book Club, you can get it for only $3.75! And you can get other equally stim-
ulating books at the same low price. SEND NO MONEY NOW-LOOK THE BOOKS
OVER FIRST! Read how this unusual book club just for hi-fi fans can help you.

HOW THE G/L AUDIO HI-FI BOOK CLUB CAN HELP YOU —

¢ Shows you the way to more pleasure in hi-fi
if it’s your hobby—more profits if it's your
profession.

e Offers you the benefits of the knowledge and
experience of top writers like Crowhurst,
Hartley, Dorf, Marshall and others.

e You can build a complete hi-fi library in easy

stages—on the NQO-RISK INSPECTION
PLAN.

¢ You SAVE $1.25-25%—-ON EACH BOOK
YOU BUY!

HOW TO ENROLL

o Select the book you want on the coupon pressure—AND NO SALESMAN WILL
below. CALL.

¢ SEND NO MONEY NOW-we send you You receive a new book on the same
the book on a NO-RISK inspection plan. NO-RISK INSPECTION PLAN every

e If you like the book you keep it and four months.
pay—not the $5.00 retail price—but the
SPECIAL MEMBER’S RATE OF
ONLY $3.75—and we pay postage.

e If you don’t want the book, simply send
it back—no fuss, no obligation, no high

You need take a minimum of only four
books during the whole membership
period. No time limit—no long term
contract. You may cancel anytime after
that.

Each book handsomely bound with a deluxe gold-leaf stamped cloth cover.

OTHER BOOKS ALREADY PUBLISHED

UNDERSTANDING HI-FI CIRCUITS

By Norman H. Crowhurst

How to get hi-fi tailored to your own taste and
budget. Mr. Hi-Fi himself tells you how to de-
cide for yourself which phase inverter is best,
whether fixed or self bias gives less distortion,
the merits of triode vs. pentode, how to use
feedback., ete. In fact, he answers all the
hundreds of questions which pop up in a real
hi-fi man’s mind in his search for better
performance.

BASIC AUOIO COURSE — By Donald Carl Hoefler.
Complete coverage of theory and fundamentals from the
physics of sound to advanced techniques, including
amplifiers, feedback, power supplies, distortion, atten-
uators, speaker systems, and s0 much more it ts impos-
sible to tist all here.

MAINTAINING Hi-FI EQUIPMENT — By Joseph
Marshall. Now for the first time—learn the techniques
necessary to recognlze and repair hi-fi troubles. Covers
acoustic az well as electronic, electrical and mechanicsl
faults. A must for the professional hi-fl man—or sny
audiophile who really cares sbout his hi-fi system.

BOOKS FOR FUTURE PUBLICATION

e Audio Hints
® Constructing Audio Amplifiers
¢ Loudspeakers—and Speakeér Systems

® High-Quality Audio
® Audio Data Book
* Loudspeaker Enclosures

GERNSBACK LIBRARY, Inc., Dept.2 8¢

154 West 14th St., New York 11, N. Y.

Enroll me in the G/L Audio Hi-Fi Book Club. Begin my
membership with the book checked below.

[0 UNDERSTANDING HI-FI [] MAINTAINING HI-FI EQUIPMENT
CIRCUITS O ELEMENTS OF TAPE RECOROER

[J BASIC AUDIO COURSE CIRCUITS
Name.

please print
Street
City Zone State
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ON E DOI.I.AR buys

As much as $15 worth — Everything Brand New
and sold to you with a money back guarantee.

DEDUCT 10% ON ANY ORDER

OF 510 OR OVER
Plus a FREE SURPRISE PACKAGE

100 — ASSORTED FUSES popular sizes |, $1
100 — ASSORTED V2 WATT RESISTORS. ..... .8
70 — ASSORTED 1 WATT RESISTORS......... $1
35 - ASSORTED 2 WATT RESISTORS...... . ea 8
10 - 4" ELECTRIC LINE CORDS with plugs . .., ..$1
5 =TV CHEATER CORDS with both plugs ... ... $1
4 - 50° SPOOLS HOOK-UP WIRE 4 colors, ., .. .. $1
30 ~ STRIPS ASST. SPAGHETTI best sizes. ,.....$1
100’ -~ TWIN LEAD-IN WIRE 30002 neavy duty,...$1
3 - 31 RATCHET GUYWIRE ANCHORS........31

50’ -~ FLAT 4.CONDUCT, WIRE, many purposes . ..$1
1~ $7 INDOOR TV ANTENNA g-gain 3 section . ., $1
20 - TV CARTWHEEL CONDENSERS 10k-500v. ., .$1
20 ~ ASST, TV KNOBS, ESCUTCHEONS, Etc...$1
15 -~ ASSORTED ROTARY SWITCHES $15 worth, , $1
100° ~ FINEST NYLON DIAL CORD vest size .
200 - SELF TAPPING SCREWS =8 x 14,
50 - ASST. TUBULAR CONDENSERS...
35 - ASST. RADIO KNOBS screw and push-on,
100 — KNOB SPRINGS standard size 347 x 147
100 -~ ASSORTED KNOB SET-SCREWS. .
25 - ASSORTED CLOCK RADIO KNOBS...
400 —~ ASST. H'DWARE, screws, nuts, rivers. etc..,$]
50 - ASST. SOCKETS octal. noval and miniature, , ,$1
50 —~ ASST. MICA CONDENSERS some In 507 . ..$]
50 —~ ASST. CERAMIC CONDENSERS..........$1
10~ ASST. VOLUME CONTROLS icss switch . . . .$1
5 ~ ASST. VOLUME CONTROLS .ith switen . .. .81
20 ~ ASST. PILOT LIGHTS oopular types . ,e.. . $1
10 - PILOT LIGHT SKTS. bayonet type, wired , ., .$1
50 ~ ASST. TERMINAL STRIPS 1. 2. 3. 1 1z . .. .8]
10 - ASST, RADIO ELECTRO. CONDENSERS...$1
5~ ASST. TV ELECTROLYTIC CONDENSERS. ..S$)

15— ASST. TV COILS siuc. peaking. width. etc. .. .$)
25 — ASST, MICA TRIMMER CONDENSERS. .. .31
50 - TUBULAR CONDENSERS .02-400v ., ....... $1
50 - TUBULAR CONDENSERS .0o1-600v. .. ..... $1
15 — TUBULAR CONDENSERS 017600y, . ... ... $1
50 - TUBULAR CONDENSERS .01-400v 00000900
4 -~ ELECTROLYTIC CONDENSERS 10-150v.. ... $1

3 - ELECTROLYTIC COND. 40/40—450v, ......8)

3 - ELECTROLYTIC COND, s0—asov,,........ $
3 - ELECTROLYTIC COND, 50/30—150v,...... $1
5~ ELECTROLYTIC COND. 100/50 - 50/25+ . ...$]
3 - ELECTROLYTIC COND. 20/10/20-—a50v ... .§1
3~ ELECTROLYTIC COND. 50/25/10—150v , .. . $]
15 -~ TUBULAR CONDENSERS .015-1600v, , .. ... $1

10 — HV TUBULAR CONDENSERS 006-1600v . . .§1
10 - HV TUBULAR CONDENSERS -03-2000v , .. .§1
10 -~ HY TUBULAR CONDENSERS .005-3000v. , . .$1
10 - HY TUBULAR CONDENSERS .001-6000v , . .$1
10 - HY TUBULAR CONDENSERS .005-6000v
35 - MICA COND, 20-100 mmf & 15-250 mmf ... 9
35 - MICA COND., 20-470 mmf & 15-1000 mm¢ . . .$1
35 - MICA COND, 20-680 mmf & 15-10K mmf, . ..$)
35 - CERAMIC COND. 20-25 mmf. & 15-47 mmf. ,$]
35 - CERAMIC COND, 20-68 mmf & 15-1500 mmf,$]
35 - CERAMIC COND, 20-250 mmf & 15-880 mmf, §1

S0 - 1000 V2 WATT RESISTORS 5%.......... $)
75 - 6800 Y2 WATT RESISTORS 10%...... 3 |
75 - 470K V2 WATT RESISTORS 10%........ $)
50 - 3.30 1 WATT RESISTORS 10%.......... $1
50 - 15K 1 WATT RESISTORS 10%.........$1
50 - 470K2 1 WATY RESISTORS 10%......... $1
25-2.20 2 WATY RESISTORS 5%........ ...
25-3.30 2 WATT RESISTORS 5%........... S
25 - 100K 2 WATT RESISTORS 10%. ...... ..8)

10 - ASST. WIREWOUND RES, 5. 10, 20 waus _ ,$)
3 - AUDIO OUTPUT TRANSFORMERS 50L6 type. . $1
3 - AUDIO OUTPUT TRANS. 6K6 or 6V6 type , ., . $}
3-1.F. COIL TRANSFORMERS 456 kc,,,,.....$1
3« LF. COIL TRANSFORMERS 10.7 mc Fm, .., $)
4 - OYAL LOOP ANTENNAS uss't hi-gain types, . .$)
3 - LOOPSTICK ANT. new ferrite adjustable ,, ,, .$)
12 < RADIO OSCILLATOR COILS 158 kc , .. .... $1
3 -2 MEG YOLUME CONTROLS with switch , , , . $1

5 - 50K YOLUME CONTROLS iess switeh, ., .,..,$1
3 - YARIABLE CONDENSERS 120/162 mmfd . .. .$1
10 - SURE GRIP ALLIGATOR CLIPS........... $1

1 -GOLD GRILLE CLOTH metallic 12"x18"
1 =5" PM SPEAKER :lnico #5 magnet ,
5 — SETS SPEAKER PLUGS, wired ., .,

10 - SETS PHONO PLUGS and PIN JACK
2 ~$2.50 SAPPHIRE NEEDLES 1000 pilavings
5 - DIODE CRYSTALS 2-in21 2-IN23 1-IN64
1 =TV VERT. OUTPUT TRANS. 10 to 1 ratlo
5 = TV CRT. SOCKETS with 18~ leads, , ,,
5 -~ HI-YOLT. ANODE LEADS with 18~ les
1 -TY SYNCHROGUIDE TRANSFORMER =
1 - TV SYNCHROLOC TRANSFORMER = 208T»
1TV RATIO DETECTOR TRANS, 4.5 mc
5 — ASST. YHF TUNER STRIPS osctllator,
5« ASST. VHF TUNER STRIPS untenra .

1~ LB SPOOL ROSIN CORE SOLDER 40/6‘(;.
6 — SPIN TIGHT SOCKET SET 3/16” to 7/16"
3 - TV ALIGNMENT TOOLS 5~, 77, 12~
HANDY WAY TO ORDER—Simply tear out advertisement
and pencil mark items wanted, enclose with money order

or check. You will receive a new copy of this ad for
re.orders,

ON SMALL ORDERS—Include stamps for postage, excess
will be refunded. Larger orders shipped express coliect.

BROOKS RADIO & TV CORP.

84 Vesey St., New York 7, N.Y.
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Any or all of these catalogs, bulletins, or
periodicals are available to you on request
direct to the manufacturers, whose addresses are
listed at the end of each item. Use your letter-
head-—do not use postcards. To facilitate identi-
fication, mention the issue and page of RADIO.
ELECTRONICS on which the item appears.
UNLESS OTHERWISE STATED, ALL ITEMS ARE
GRATIS. ALL LITERATURE OFFERS ARE YOID
AFTER SIX MONTHS,

MASTER INDEX lists all television and
radio material covered in this firm’s
service manuals, pinpointing volume and
page containing the desired information.
—Supreme Publications, 1760 Balsam
Rd., Highland Park, Ill. 5¢ for Rapio-
ELECTRONICS readers.

LAMP CHART compiled by United Cata-
log DPublishers is a complete listing,
numerically arranged, of panel and
flashlight lamps manufactured by 7
firms. By checking lamp numbers, the
user can determine the manufacturer’s
bulb type, base, voltage, amps and
bead color. — Radio-Electronic Master,
60 Madison Ave., Hempstead, N. Y.

PRINTED-CIRCUIT RESIST, a coating
which facilitates production of printed-
circuit boards, is detailed in a 3-page
leaflet. How to use the product and
theory behind the way it works are
indicated. — Lel’age’s Inc., Gloucester,
Mass.

ELECTRON TUBES, test equipment, bat-
teries, transistors and semiconductor
diodes are listed among the 216 pages
of the 1958 edition of RCA Pocket Ref-
erence Book. Important data for each
are included. The book has, also, inter-
changeability directories for tubes,
transistors and batteries. — Available
through RCA distributors.

OSCILLOSCOPE RECORDING UNITS are
offered in a 16-page illustrated catalog.
Items described include 1-, 2-, 4-, 6- and
8-channel systems; plug-in preampli-
fiers; systems for analog computer
readout, and a group of accessory units.
—Sanborn Co.. Industrial Div.,, 175
Wyman St.,, Waltham 54, Mass.

“All I know is that
the wires lead into the
boss’ office!”
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SUSPENSION  design s

ACOUSTIC
briefly explained in a 41-page booklet on
the AR-2 speaker system which also
offers harmonic distortion and frequen-

the AR-2.—
24 Thorndike

cy response curves for
Acoustic Research Inc,,
St., Cambridge 41, Mass.

SPEAKER-ENCLOSURE KITS, Kwikits for
12- and 15-inch speakers and multi-
speaker systems are detailed in a pock-
et-sized folder. Specifications and prices,
along with a display of speakers that
can be used with the enclosures, are
included. — University Loudspeakers
Inc., 80 S. Kensico Ave., White Plains,
N. Y.

INDOOR ANTENNAS and TV accessories
are presented in two brochures. A 6-
page 4-color pamphlet describes and
illustrates this manufacturer’s complete
line of indoor antennas. A second folder
covers the firms expanded line of TV
accessories such as set couplers, wave-
traps, antenna isolators, etc.—JI'D Man-
ufacturing Co. Inc., 6101 16th Ave.,
Brooklyn 4, N. Y.

TEST INSTRUMENTS for radio—TV serv-
icing, such as tube checkers, scanners
and other specialized equipment, are
displayed in Bulletin No. AP10.—B & K
Manufacturing Co., 3726 N. Southport
Ave., Chicago 13, TIl.

HIGH-FIDELITY COMPONENTS are of-
fered in a two-color folder which illus-
trates the units and contains appropri-
ate technical information. Three ampli-
fiers, 5 tuners, a turntable and 2 power
amplifiers are included.—H. H. Scott,
111 Powdermill Rd., Maynard, Mass.

PACKAGED ELECTRONIC CIRCUIT Guide
No. 4 contains schematics and specifica-
tions on all 96 types of printed-elec-
tronic circuits (PEC’s) made by this
manufacturer. A complete cross-refer-
ence section which lists the manufac-
turer’s part number of all packaged
circuits used by 130 radio and TV manu-

CLOSED
arewy

RADIO-ELECTRONICS
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TECHNICAL LITERATURE (Continued)

facturers since 1949 and the correspond-
ing replacement is included. Another
subdivision shows the proper test pro-
cedure for checking all listed packaged
circuits. — Centralab, Div. of Globe-
Union Inec., 900 Keefe Ave., Milwaukee
1, Wis.

COIL REPLACEMENT GUIDE No. 158 lists
more than 2,000 TV chassis and 11,000
TV model numbers and cross-references
the set manufacturer’s coil number with
the replacement number in its 72-pages.

J. W. Miller Co., 5917 S. Main St.,
Los Angeles 3, Calif.

GENERAL CATALOG ARC-7 lists com-
plete line of electronic components im-
ported or manufactured by this com-
pany. Miniature transistor components,
phonograph pickup arms, microphones
and multitesters, accompanied by illus-
trations and brief deseriptions, are cov-
ered in its 12 pages.—Argonne Elec-
tronics Manufacturing Corp., 165-11
South Road, Jamaica 33, N. Y.

ELECTRONIC EQUIPMENT for industrial
and research uses is detailed in a 2-
color 8-page bhrochure which presents
de power supplies, ac line-voltage regu-
lators, digital readout voltmeters and
meter calibrators in its coverage—
Davenport Manufacturing Co., 1713 N.
Ashland Ave., Chicago 22, Il

TRANSISTOR NEWS is
Phileo Small Signals, a bimonthly publi-
cation. Vol. 1, No. 2 contains details of
the MADT, a transistor capable of 10-db
gain at 200 me, as well as many other

presented in |

interesting items.—Philco Corp., Lans- |

dale Tube Co. Div., Lansdale, Pa.

SELENIUM RECTIFIERS, industrial type
Petti-Sel, ratings and dimensions are
listed in Bulletin No. 2/8A. Data on
uprating the rectifiers when forced-air-
cooled is also presented.—Radio Recep-
tor Co.. Inc,, 240 Wythe Ave., Brook-
lyn 11, N. Y.

PANORAMIC ANALYZER, published oc-
casionally, contains interesting infor-
mation on the use of many laboratory
instruments. Also available is this man-
ufacturer’s Catalog Digest, which con-
tains detailed specifications of many
types of waveform and spectrum ana-
lyzers, telemetering test instruments
and special accessories. — Panoramic
Radio DP’roducts Inc, 520 S. Fulton
Ave., Mt. Vernon, N. Y.

TELEVISION FUSE CHART presents a list-

ing arranged by TV set model or
chassis, showing the fuses used and

how they are mounted. Answers the
which:fuse question..—Bussman Manu-

facturing Co., McGraw-Edison Co., Uni- |

versity at Jefferson, St. Louis 7, Mo.

METERS AND METER COMPONENTS are
described and illustrated in a 4-page
brochure. Cataloy lists dimensions,
ranges and internal resistances.—Ideal
Precision Meter Co., Inc., 126 Green-
point Ave., Brooklyn 22, N.Y. END
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~  Heller's new

TY or radio

easy. This is

No, 68

TV and RADIO TUBE TROUBLES

By Sol Heller

Gernback Library Book No. 68
224 pages. Paper cover.
$2.90. Hard cover ed. $4.60

NINE BIG CHAPTERS

Safety * Tube and Component Damage © Tube Trov-
bles in TV © Picture and Sound Troubles * Sync

RIGHT! You can trace most radio and TV troubles right
back to a tube. But which tube? Technician-writer Sol

that question. With a new sure-fire symptom analysis tech-
nique he shows you how to put your finger on the weirdest

tube checkers leave off. Today's complex_and interdepen-
dent circuits make finding tube troubles a tough, nerve
wracking job but with TY AND RADIO TUBE TROUBLES it's

the contents and see for yourself how much you can get out
of this remarkable volume. While you're at it, look over
the other titles. You'll find them equally helpful.

MAIL THIS COUPON TODAY e

Gernsback Library, Inc., Dept. 28A
154 West t14th Street, New York 11, N. Y,

Here's my remittance of $.............. ......... Please send me the
books checked below, postpaid.

O Paper cover ............ $2.90 [ Hard cover ... $4.60

vicing Color TV, ] The YTVM. No. 57..$2.50
e85 i $2.90 [] Sweep and Marker
Generators
N 55 ... sy oosbiurens $2.50°
The Oscilloscope.
No. 52 ......c.cc0e... $2.28

a
O Transistor Circuits.
63 $2.75
0
a

IT'S A TUBE!

book TV AND RADIO TUBE TROUBLES answers

trouble in minutes. This book begins where

the first and only book of its kind. Look over

TV AND RADIO TUBE TROUBLES

Paper cover editions

Transistors—Theory
and Practice.
No. 51 vviiiann $2.00,

NAME
Troubles  Interference ® Picture Tubes ® Radio
Tube Troubles * Tube Replacements ¢ Complete STREET.
Index * Schematics * Diagrams © Photos. Y

- - e o ———

IONE__ STATE

TRAINS YOU
IN SPARETIME
AT HOME

Only from famous COYNE do vou zet this
modern up-to-the minute TV Fome "Training.
Easy to tollow instructions—fully illustrated
with 2150 photos and diagrams. Not an old
Radio Course with "I'elevision tacked on. In-
cludes UHF and COLOR TV. Personal guid-
ance by Coyne Staff. Practical Job Guides to ‘
help you EARN MONEY QUICKLY IN A
TV-RADIO SALES AND SERVICE BUSI-
NESS —part time or full time. COSTS
MUCH LESS—pay only for training—no costly
“put together kits.”

SEND COUPON FOR FREE BOOK
SEND COUPON BLLOW for Frec Boo
and full details including [CASY PAY-

MENT PLAN. NO COST OR OBLIGA-
TION—NO SALISMAN WILL CALL.

B. W.COOKE, Jr., ® FOUNDED 1839
Pres. A ‘
ELECTRICAL SCHOOL

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT
500 S. Paulina, Dept. 28-HS, Chicago 12, lllinais
m————— e — — —— 4 |

COYNE ELECTRICAL SCHOOL

Television Home Training Div. |
| 500 S. Paulina St., Chicago 12,111, Dept. 28.H5 |
| Send FREE BOOK and details of your Television |
| Home Training offer. I
| Name |
| Address_ - |
y Citv__ State. e == I
__________________ -

~ wwWwW americanradiohistorv com

NEW SPEED

TV SERVICING SYSTEM

FIND TUBE — CURE TROUBLE
with H. 6. Cisin's NEW

TV TUBE LOCATOR

Just off the press, Vol. 2 has copyrighted
Trouble indicating Tube location Guides for
over 5000 TV models of the 45 leading makes.
1957, 1956, 1955 Models.

Vol. 2. ~.Only $1.50 Postpaid

TV TUBE LOCATOR—Vol. 1 contains simi-
lar location Guides for over 3000 TV models
from 1947 to 1954.

Vol. 1. Only $1 Postpaid

These two volumes are a ‘“Must” for every
TV service bench. A storehouse of TV tube
servicing information.

Each TV TUBE LOCATOR volume shows
not only location and type of all tubes, bhut
also actually indicates the exact location
of the particular tube or tubes which must
be replaced. Picture tube types are given
on all guides and where series string heaters
are used, this fact is noted.

SPECIAL FEATURE: Over 135 common TV
troubles listed. Explicit directions for locat-
ing the tubes causing each fault.

Guaranteed Money Back in 5 Days if Not Satisfied!

ABSOLUTELY FREE with each arder for bhoth
LOCATOR volumes: Cisin's “TV & RADIO
TUBE SUBSTITUTION GUIDE." Sells for 50c.
Direct replacements of set & picture tubes. Most
vajuahble servicing aid! ACT NOw-—get all three
books postpaid at’eost ot only 1wo.

{J SEND FREE CATALOG TV-RADIO BOOKS.

RUSH COUPON NOW!

H. G. CISIN, CONSULTING ENGINEER H
Amagansett, L.I., N.Y. Dept. E-46 ¢
Enclosed find $. RUSH following: $
Vol. 1 O Vol. 2 [J Both Vols. @
Include FREE book with both volumes. H
Name.. N — —— :
Address..... . wa—
City. Zone.. . State. E
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GIANT NEW 1958 B-A

EA FREE
CATALOG

2 COmPLOTD SUTING BUIDD 000 sYSAYTHING 9

RADIO TV
ELECTRONIC

VE 5| ITEMS LISTED
e R:S:}?, HERE FORTHE
| VERY FIRST

INCLUDES 23 PAGES
OF AMAZING

BARGAINS, NOT FOUND

IN ANY OTHER CATALOG

SEND
FOR IT
TODAY!

l BURSTEIN-APPLEBEE CO. Dept. S, I
1012-14 McGee St., Kansas City 6, Mo.

| {J Send Free 1958 B-A Catalog No. 581.

I ADDRESS.

i l

|

casfle Tv o Tuners Overhauled
Tuner ¥ 3 NG
Service Mihcdl 11

1723 W. LUNT - 152 MAIN ST.
CHICAGO 26, Il TORONTO 13
U.S.A. CANADA

-
TAPE RECORDERS

WHOLESALE PRICES

|
|
| HMI-FI COMPONENTS
|
|
|

WRITE FOR FREE CATALOGUE

CARSTON

|
|
|
NATIONAL BRANDS {
1

215-T0 E. 88 ST.
NEW YORK 28. N.v. |
El

HIGH FIDELITY SIMPLIFIED, 3rd
Edition, by Harold D. Weiler. John F.
Rider Pubhsher Ine, 116 W. 14th St,,
New York 11, N. Y. 515, x 814 mches,

| 216 pages. $2. .)0

| Basie,

For the beginning hi-fi fan who wants
to know the how and why of his equip-
ment. Explains what hi fi is and how
your system reproduces it. Shows how
to use your components to get the
utmost performance.

Substantial revisions have been made
in this edition. Many older models of
hi-fi equipment have been removed and
new ones added. Separate chapters
cover speakers, speaker enclosures, the
amplifier, the record player, tuners and
tape recorders. Written for the non-
technical reader.—LS

AN INTRODUCTION TO JUNCTION
TRANSISTOR THEORY, by R. D.
Middlebrook. John Wiley & Sons, Inc.,
440 Fourth Ave., New York, N. Y. 6x 9
inches, 296 pages. $8.50.

To understand a transistor, one must
learn the complicated behavior of
charges inside a crystal. It is not an
easy subject. This book attempts to
clarify it for the electronic engineer. It
provides clear physical descriptions as
well as mathematical analysis.

A good knowledge of mathematics is
needed to appreciate the book fully, al-
though much can be learned without it.

ELECTRICITY and ELECTRONICS—
by William B. Steinberg and
Walter B. Ford. American Technical
Society, 848 E. 58 St., Chicago 37, Il
245 pages. 6 x 9 inches. $4.50.

Any junior ham operator, young
student or nontechnical (but curious)
friend will probably thank you for
calling his attention to this book. It is
an interesting presentation of the high-
lights of radio and electrical ecircuits.
It explains fuses, buzzers, magnetism,
radio, and tells how to solder. Among
how-to-build projects are: tin-can
motor, simple radios, toy telephone and
light meter.—IQ

ESSE\TI ALS OF TELEVISION by
Morris Slurzberg, William Osterheld
and Elmo N. Voegtlin. McGraw-Hill
Book Co.. Inc,, 330 W. 42 St., New York
36, N. Y. 9 x 6 inches, 687 pages. $8.50

A comprehensive guide to the theory
and operation of electronic ecircuits and
their application in television receivers.
Written in a clear, easy-to-understand
manner, only high-school level math and
a knowledge of basic circuit elements
and circuit applications is needed to
make full use of the text.

www americanradiohictorv com

The first chapters cover the basic
principles of television. Later chapters
present detailed descriptions of all cir-
cuits found in the TV receiver. Color
TV, uhf circuits and antennas are also
discussed.. The appendix contains list-
ings of TV channel frequencies, picture-
tube characteristics, sine and cosine
tables and an abbreviated logarithm
table.—LS

THE CATHODE-RAY OSCILLO-
SCOPE, by J. Czech. Philips Technical
Library; distributed by Interscience
Publishers, Inc., 250 Fifth Ave., New
York 1, N. Y. 6 x 9 inches, 340 pages,
$8.50.

Contains a clear explanation of the
oscilloscope’s workings and applica-
tions. One part is devoted to instruc-
tions for design and construction and a
time-base expansion unit. What makes
this book remarkable, however, is in-
clusion of data not ordinarily found in
such books. It shows how to measure
impedance, capacitance, shutter action
and timing with a scope. There are
also circuits for generating circular,
spiral, dot and cycloid patterns for
measuring very large frequency ratios.

TRANSISTOR AF AMPLIFIERS, by
D. D. Jones and R. A. Hilbourne. Philo-
sophical Library, Inc., 15 E. 40th St.,
New York 16, N. Y. 51, x 815 inches,
152 pages. $6.

By limiting their transistor book to
only audio amplifiers, these authors are
able to cover their ground thoroughly.
The book begins with fundamental
theory: bias and thermal stabilization,
gain and impedance formulas, equiva-
lent networks. Thereafter, it confines
itself to the practical design of ampli-
fier circuits. The busy designer will
find the equation he needs, presented
without derivation or proof. —IQ

ATOMIC RADIATION. Prepared by
RCA Service Co., Inc.,, (Reprinted by
permission of Wright Air Development
Center, USAF). Camden 8, N.J. 81; x 11
inches, 120 pages. $1.60.

The release of atomic energy repre-
sents a major breakthrough in man’s
effort to master the universe. Like fire
and electricity, however, radiation must
be properly controlled or it may become
a dangerous enemy. It is invisible and
painless, yet may inflict long-range in-
jury or death. This booklet is the result
of research for the Air Force. It is
written to safeguard the growing army
of nuclear scientists and technicians.

The book is complete and understand-

RADIO-ELECTRONICS
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able for all levels of radiation workers.
The initial chapter tells of particles,
fission, fusion, istotopes, cosmic rays,
etc. Under “biological effects” it ex-
plains normal and abnormal cell di-
vision and describes the effects of in-
jury to the skin, blood or organs. Cor-
rect shielding, protective devices and
permissible dosage are covered. An
important chapter details the latest
medical treatment for radiation sick-
ness, burns, wounds and infections.—I/Q

1957 TELEVISION
SERVICING INFORMATION (Vol.
TV-13), compiled by M. N. Beitman.
Supreme [Publications, 1760 Balsam
Road, Highland Park, I1l. 8% x 11
inches, 292 pages. $3.

The second volume of original manu-
facturers’ circuit diagrams and service

ADDITIONAL

information for 1957 TV sets covers
over 500 models and chassis of 15
brands,

STEREOPHONIC SOUND, by Norman
Crowhurst. John F. Rider [Publisher,
Ine. 116 W. 14 St., New York, N.Y.
5% x 81, inches. 118 pages. $2.25.

In an interesting easy-to-read style,
the author takes the reader through the
theory of stereophonic sound and de-
scribes the various systems developed
for disc, tape, radio and movies. He
also covers the selection and placement
of speakers for stereophonic repro-
duction.—RF'S

RADIO VALVE DATA, compiled by
staff of Wireless World. Iliffe & Sons
Ltd., London, England. (Available in
U.S. from DBritish Radio Electronics
Ltd., 1833 Jefferson I’lace, N.W., Wash-
ington 6, D.C.) 8!; x11 inches, 126
pages. $1.50.

A manual giving the characteristics
and base connections for approximately
2,600 British and American receiving
tubes, 300 C-R tubes and 37 transistors.
The book is divided into sections for
voltage regulators, tuning indicators,
damper tubes, rectifiers and similar
tube classifications to simplify its use.
A complete index and table of British-
American equivalents are included.

TV ANTENNAS, by Martin Schwartz.
American Electronics Co., 1203-05 Bry-
ant Ave., New York 59, NY. 6 x 9
inches, 28 pages. 50¢c.

A nontechnical manual designed to
guide the layman in the selection, in-
stallation and repair of TV receiving
antennas.

FREQUENCY-MODULATED RADIO,
by K. R. Spurley, Macmillian Co., 60
5th Ave., New York, N.Y. 5 x 74
inches, 120 pages. $3.

Despite its comparatively small size,
this book does a good job of covering
the general principles and theory of
FM and the design, construction and
servicing of FM broadcast receivers.
Each stage of the receiver is discussed
in detail and the most common circuit
variations are illustrated. Values are
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Heterodyne,

Freq. range

Exe. ..

Dept. E

SPECIALS!
LM FREQUENCY METER

crystal calibrated, modulated. Less
calibration book 125KC to 20,000KC
Excellent condition.

I"208 A standard of voltage freq. and
freq. deviation for testing, alignment, calibra-
tion and sensitivity measuremeni of FM receivers
1.9 to 4.5 Mec.
Operates from either 12 VDC or 110 YAC.

GOVT. ACQ®. COST $1800.00. 359.50

WRITE FOR NEW BULLETIN

25% Deposit required with order

R W ELECTRONICS

2430 So. Michigan Ave., Chicago 16, IIl.

52495

and 19 to 45 Mec.

Phone: CAlumet 5-1281-2-3

erance crystals,
iter.
nome use.

CRYSTAL CONTROLLED
CONVERTERS
POLICE « FIRE « COMMERCIAL

¥ Precision—Stability

e A conmact converter supplied with commercial tol-
setf contained
Also models with squelch,

TUNERS

Enjoy FM Programs
While You Drive.

® FM BROADCAST
e 30-50 MC
e 108-176 MC

from $22.50
WRITE FOR LITERATURE

¥ Sensitivity
¥ Easy Installation

$32.50

automatic noise lim-
Ideal for maobile or

KUHN ELECTRO

20 GLENWOOD

CS
CINCINNATI 17, OHIO

AT HEALDS YOU LEARN
BY DOING IN MODERN
ELECTRONICS LABORATORIES

HEALD

ENGINEERING COLLEGE
Established 1863
Yan Ness at Post, RE
San Francisco, Calif.

To help you
MOVE AHEAD
in INDUSTRIAL
ELECTRONICS

This Library makes plain methods used
by today's electronics engineers

ERE'S a Library to help you prepare for a top job

in the booming industrial-clecironies field . . . help
you save time and work in your present job. Experts
give you basic theory, practices. and methoeds. They ex-
plain electronic circuits and devices, vaenumn tubes, the

analysis and use »of electron-tube circuits, and provide a
vast amount of other daia on electronic equipaent!

INDUSTRIAL ELECTRONICS
ENGINEERING LIBRARY

4 volumes, 1998 pages, 1637
charts, diagrams, and illustra-
tions.
$24.95—payable on
EASY TERMS

In this Library are the sort of prac.
tical facts that can help you step
out in front of the '‘average’” elec-

tronies man—they give the kind of
help that could very well nean a
top-paying jeb in electronics work.
You get practical data on
etect-onic instrumentaiion, a
wealth of facts an vacuum
tubes. useful information on
electron-tube eireuits, and the
basic laws of elecironic mo-
tion. The Dbasic knowledge
here can be applied In radar,

4 Big Volumes
Cage’s Turory anNp Arp-
PLICATION ©oF  INDUS-

ThiaL ELEcTrONICS
Harman’s FUNDAMEN-

gielevislt::r('t‘l pu. 1{;‘ cmm,nunlcuf
on, and a wide vartety of
general electronic conl.;ol U.‘se E2LS R Evzeriomic
coupon below for free trial— MoTtion
no obligation. Spangenberg’s Vacuum
EASY o 10-DAY ooy TEES
TERMS FREE TRIAL cely's CELECTHON‘TUHE
IRCUITS
—— e ——— — L ——— —— -
McGraw-Hill Book Co., Dept. RE-2 |
327 W. 41st St., New York 34, Y.
Send the Industrial  Electronics

Engineering
Library for 10 days’ examination on approval. l
Tn 10 days, I will send $1.95; then $4.00 monthly |
until low price of $21.95 is paid. If not wanted, 1

will return books pestpaid. '

Employed by

For price and terms outside U.
write McGraw-Hill Inc’l, N. Y.

|
|
I
|
|
I
' Name
|
!
!
!
!
|

Never before in American history has the
need been so great for Trained Engineers
and Technicians. No other type of training
can compare with actual shop practice you
get at Healds

Bachelor of Science Degree, 27 Months
[J Television Technician including Color TV {12 Months)
[J] Electronics Technician (12 Months)
[J Industria! Electronics Technician (12 Months)
[] Electronics Engineering (B.S. Degree)
[] Electrical Engineering {B.S. Degree)
[J Mechanica! Engineering (B.S. Degree)
] Civil Engineering (B.S. Degree)
[J Architecture (B.S. Degree)
Heald College ranks FIRST West of the
Mississippi in

under expert instructors.

"Who's Who

Approved for Veterans
DAY AND EVENING CLASSES

in America"

Write for Catalog and Registration Application.

City

State

Your Name

Address

New Term Starting Soon.
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“It'sa JENSEN NEEDLE”

FNEW! IMPROVED! ]
SENCORE |

TRC4
TRANSISTOR
CHECKER

a's newest,

[ ri¢
Ame est

most popular !
instruments

NOW CHECKS:
% Transistors
for opens, shorts,
leakoge and cur.
rent gain. In.
cludes new

gain test on
power: 'runsn'ors
* Crystal Diodes
checks forward to reverse

current ratio on all4
diodes.

* Selenium Rectifiers "
checks forword ond
lverse currents.

)
1

re-

Controls ore accurately
set for each transistor :
by referring to replaceable set.up <hon on vior
l Test leods or socket provides for fost hook-up. l
l See your pdrts distributor. ———l

1 & " SERVICE o

INSTRUMENTS CORP,

171 OFFICIAL RD., ADDISON, ILL. l
Cut out this ad now for further information
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not given on the diagrams but the text
often lists the acceptable limits of
critical components and describes the
symptoms that develop when compo-
nents are outside the listed tolerances.
Instructions are given for aligning and
troubleshooting FM receiver circuits
with a minimum of test equipment.

RCA VICTOR 1957-58 TELEVISION
SERVICING INFORMATION. Su-
preme Publications, 1760 Balsam Road,
Highland Park, Ill. 815 x 11 inches, 95
pages. $1.50.

A compilation of original RCA serv-
ice data on 68 1957-58 TV receiver
models using 26 different chassis.

AUDIO AMPLIFIERS AND ASSOCI-

ATED EQUIPMENT (Vol. 9). Com-
piled and published by Howard W.
Sams & Co., Indianapolis 5, Ind.

81, x 11 inches. 226 pages. $3.95.

The ninth volume in a series of
service manuals consisting of compila-
tions of Photofact folders covering
audio amplifiers and tuners. This
volume has diagrams, photographs,
parts lists and other service data on
18 amplifiers of different brands and
17 tuners by 10 manufacturers.—RFS

ELECTRONIC COMPONENTS HAND-
BOOK, edited by Keith Henney and
Craig Walsh. McGraw-Hill Book Co.,
330 W. 42 St., New York, N.Y. 8% x 11
inches, 244 pages. $9.

A guide book to assist designers in
selecting the best-suited resistors, ca-
pacitors, relays and switches for
maximum reliability in military and
commercial electronic equipment. It
describes in detail the various types
of components and lists the effects that

heat, humidity, high altitude, shock,
vibration and other unfavorable con-
ditions have on each. END

HOW PHANTOMS ARE MADE

The drawing shows how such a
“phantom image” as mentioned in Mr.
Gernsback’s editorial can be projected.
In this well known magicians’ illusion,

the roses can be made to appear in the
vase, or disappear, as the light illumi-
nating them is switched on or off. In
another illusion, less easy to illustrate
here, the head and bust of a young lady

assistant are projected in such a
manner that they appear on the top
of a thin-legged table, as if sheared off
from the body. Possibly our future
phantomeasting will use similar econ-
omy, projecting only the head of a
news commentator or the legs of a
dancer.

www americanradiohietorvy com

OPPORTUNITY ADLETS

Rates—50c¢ per word (including name, address and
initials). Minimum ad 10 words. Cash must accom-
pany all ads except those placed by accredited agen-

cies. Discount, 109 for 12 consecutive issues. Mis-
leading or objectionable ads not accepted. Copy for
issue must reach wus before February 15,

April

1958.
RADIO-ELECTRONICS,

154 West 14 St., New York 11, N. Y,

FCC COMMIERCIAL RADIO OI'ERATOR license prepa

rarion. lkissay questions and answers plus I'CC-type prac-
tise exams. HKlements 1 and 2, 50¢ complete. Element 3.
$1.75. 1203 Bryant Ave.,

AME RICA\ ELECTRONICS,
New York 53, N.Y

» I\LST PRINTING LOWEST TRICES! 2000 EM-
BOSKSLED business cards £5.90. Noteheads, letterheads,
envelopes, statements, TV Repair orders, Rubber stamps.
DECCO, Box 33131k, St. Louis 3, Mo.

Ilustrated. $2.
Santa RRosa, Calif.

CWINEMAKIN
EATON BOOKS,

; Beer, Ale Drewing.'’
Iox 1242-T.

DISCOUNTS to 50% Caieras. HiFi, Proj., Tape Re
corders, Individual quotations only. No catalogs. LONG
ISLAND AUDIO-CAMERA EXCHANGE, 3 lay 26th
Street, Brooklyn 14-R. N.Y.

BARGAIN! Ten mounted crystals for §1.
frequencies in the 6 and 7 megacvele bands. Also 200
ke, units for trequency standards $1.50 each. ELEC-
TRONIC CRYSTALS, Box 269, Bronxville 8, N.Y.

All different

HIGH-FIDELITY SPEAKERS REPAIRED. AMI'RITE
Spenker Service, 70 Vesey St.. New York 7, N.Y.

e

CASH L'AID! Sell your surplus electronic tubes. Want
unused. clean transmitting, special purpose, receiving,
TV types, maguetrons, Klystrons, broadecast, etc. Also
want military & corumnercial lab test and conununications
gear. We swuap 100, for tubes or choice equipment. Send
specitic details in first letrer. l'or a fair deal write, wire
or telephone: BARRY, 512 Broadway, New York 12,
N.Y. Wilker 5-7000.

RECORDERS, Hi-Fi, Tabes. Free Wholesale Cat.alogue
CARSTON. 215-T East 88th St.. New York 28. N.Y

"'SAUCERS’” Quarterly (UFQ'8)—86 issues, $2. FLYING
§§&Ué'lilts INTERNATIONAL, Box 35034, Los Angeles
35, Calif.

PROFESSIONAL KElectronic Irojects—Organs,
Intercoms, Counters, etc. $1 each. List Free.
Box 946 Redwood City, Calil.

“HYPNOTIZE . . One woxd .
on stage. Satisfaction—or refund .
NOSIS. Limb-by-limb Technique.’”
846-85 Sunnyside, Chicago 40, TI1.

Timers,
PARKS,

. One fingersnap,’”
$2. “SELF-HYI"
. HYPNOMASTENR,

DIAGRAMS! Repair Information! Radios—Amplifiers—
recorders $1. Televisions $1.50. Give make, model, chas-
sis. TV MILTIE, Box 101154, chksvme, N.Y

LABORATORY QUALITY eqummem and Military Sur-
pluq I-lecnomCa hought, sold. ENGINEERING ASSO
CIATES, 431 Patterson ltoad. Dayton 9, Ohio.

UNUSUAL CONFIDENTIAL QUOTATIONS on all vour
“Hi-Fi* requirenents. No Catalogs. KEY ELECTRON-
ICN, 120 Liberty Street. N.Y. 6, N.Y. IKVergreen 4-6071.

DIAGRAMS FOR REI'AIRING RADIOS $1. Television
$2. Give make, Model. DIAGRAM SERVICE, Box 672-
LiE. Hartford 1, Conn.

TELEGRAPI KEY, Signal Corps J1-32, new, $2 prepaid.
Earphone, Signal Corps R-14, hixh impedance 1000 ohm,
single phene, I'L-54 plug, less head band, new, pair $2
prepaid. Free wholesale list. TECHNIONICS INC., 338
New York 13G, N.X.

Canal 8t.,

IIAZELTO
N.Y.

eqlupmem repaired. INSTRU-

. 128 Liberty Street, New York,

1500 "ERSONALIZED %" x 1% Labels $1. Your 3 line
name & address printed with blue ink on fine yuality
white gummed paper. Money back pguarantee. HAMIL-
TON-WARD, Dept. 111, Westtield, Mass.

TELEVISION Tuner Repairs. DAN'S TELEVISION
LABORATORY, 606 Sunrise Highway, Babylon, N.Y,

COMI'LETE Television Sets $11.85, JONES TV, 1115

Ramhler, Pottstown, Pa.

LEARN WIHILE ASLEED'! Details free, RESEARCH
ASSOCIATION, Box 610-RE, Omaha, Nebraska.

GUITAR SOLOS copied from records, 50¢ each. SMITH

& SMITH. 508 W. Abriendo, Pueblo, Colorado.

MATHEMATICS. Correspondence courses. UCSM, P. O.
Box 5225, I’hiladelphia 26, I'a.

“PRINTING P'RE
BAUGH SERVICE,

SES. Type, Supplies, lxsts 3¢. TURN-
Mechaniesburg, I'a.

ASTRONAUTICS—Join one of the oldest rocket societies

in U.S. Rocketry techniques and launchings, space library,
periodical. $3 per year. U.S. ROCKET SOCIETY, INC.,
Box 271D, Pittman, Nevada.
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SCHOOL
DIRECTORY

GET INTO
ELECTRONICS

training leads to success as
le('hnicl-ms field engineers. spectal-
Ists in communications, guided mis-

tronics In 29 mos. .
engineer: ing ontah\ mle A -
credited, G. roved. Graduates in
all br-mrhes of e ectronics with major
comp-mlu; Start February, September.
Dorms, eampus. High Schoo! graduate
or equiwalent. Catalog,

VALPARAISO TECHNICAL
INSTITUTE

Dept. € Valparaiso, Indiana

Be a ‘‘key’’ man. Learn how to send
and receive messages in International
Morse code. Communicate with oOpera-
tors around the globe. Learn at home
quickly through famous Candler System.
Used by best operators.
Amateugz or Commercial License.
for FREE BOOK.

CANDLER SYSTEM
Dept.3-B,BoxY28,Denver) . Colo JU.S AL

Qualify for
Write

ENGINEERING DEGREES

E.E.
Option Electronics
Earned through

HOME STUDY
Residence Classes Also
vailable
PACIFIC PACIFIC INTERNATIONAL
INTERNATIONAL UNIVERSITY

?eratlng as a Coilege of
En;z neering only at present})

5719-M, Santa Monica Blvd.,
Hollywocd 38, Calif.

UNIVERSITY

ELECTRONICS

prepare  ENGINEERING DEGREE c'o‘o
ited obpor

amider s IN 27T MONTHS
electronics

-8, (ic-gr-:-e in 27 months, mathematics,
neerlng TV, ardvanced radio theory and
labs. Low tuition, earn board. Also Aero..
Electrical. Mech. Engineering. B.S. tlegree in 36 mo. In

electrical engl-
design. Maodern
Chemleal, Civil,

ath.. Chen., Physics. Also prep courses. G.I. appr. 20
bidgs., dorms, gym. Enter March, June, Sept., Dec.
Catalog. Keeping Pace With Progress.

INDIANA TECHNICAL COLLEGE
1528 E. Washington Blvd., Fort Wayne 2, Ind.

PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER
RADIO SERVICING  AUTOMATION

TELEVISION SERVICING
BLACK & WHITE—COLOR

APPROYED FOR VETERANS AND SURVIVORS
OF VETERANS
BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE, BALTIMORE 37, MD.

@ college grads get
ahead faster!

. have higher incomes . advance more rapidly.
(irash your chance for a better life. Share rewards await-
ing collegé men. Important firms visit campus regularly
to employ Tri-State College graduates. Start any quarter.
Approved for Vets.

Bachelor of Science Degree in 27 months

Complete Radio Engineering courses (TV, UHF. FM,
Electronics). Also Mechanical, Civil, Electrical, Chemi-
cal, Aeronautical Engineering in 36 months a B.S. in
Business Administration (General Business, Accounting,
Motor Transport Management Majors). Superior stu.
dents faster. Alore professional class hours. Small
classes. Enrollment limited. Beautiful campus. Well.
equipped lahs., Prep courses. Enter Mar., June, Sept.,
Jan. Earnest. capable students (whose time and bu.lget
require accelerated courses and modest costs) are in-
vited to write Jean McCartky, Director of

m Admissions for Catalog and “Your Career

‘. Engineering and Commerce.

= ENGINEERING ==

Home Study Courses

OURSES written by world authorities

in all branches of engineering. Step-
by-step instructions using mniethods
proved successful by thousands of our
graduates. One hour each day in your
spare time will start you off to higher
pay, security, prestige. Check the course
vou are interested in and we will send
vou a complete outline of the course
with a booklet describing the Institute
and our advanced methods of teaching.
Send to: Canadian Institute of Science
and Technology Ltd., 683 Century Bldg.,
412, 5th St. N\W., Wash., D.C.

Civil Eng. Electrical Eng.
Surveying Radio
Architecture Electronics
m’;“isnf‘;y Television
Structural Aeronautical Eng.

Mechanical Eng. Aircraft Engineer

Industrialt Eng. & Mane. z:xle?"::weducation

agemen h

Refrigeration Chemical
Heating Mathem'ahcs
Drafting Journalism
Plasties Accounting

agssssansasss

NAME

+ ADDRESS

H

H

:

s CITY.... STATE

Course Interested In

Canadians: Send to Canadian Institute of
Science & Technology Limited, 683 Garden
Bidg., 263 Adelaide St. West, Toronto, Ont.

2 YEARS

OF STUDY

can give you these

ADVANTAGES

® Associate In Applled Science
degree

& Preparation for a career as gn
engineering technician in

ELECTRONICS
ELECTRICAL POWER
METALLURGY
COMPUTERS

AIR CONDITIONING

® or you can continue without
loss of credit to a 4-year
Bachelor of Science degree
in Mechanical or Electrical
Engineering

~MSOE

in Milwaukee

FREE

folder answers vour
questions about

\ the Engineering

THE

! ENGINEERING
Technician, who he
is, what he does, and
how to become one.
e SEND TODAY

TECHNICIAN

et T T

MILWAUKEE
SCHOOL OF ENGINEERING
1025 N. Milwaukee St., Dept. RE-258,, ]
Milwaukee, Wisconsin
Please send free folder

{J “The Engineering Technician;’’

3 Booklet ‘ Your Carcer in Engineering.

(please print)

I'm interested in.___
(name of course)

Name. __Ape.
Address.

City. Zone. State.
Eligible for vets. educational benefils
O yes (Q no.

Discharge date.
MS-98
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HQ for the 5 TOP QUALITY brands of

‘TUBES

AT SENSIBLE PRICES!
@ Individually 8oxed @ First Quality Only
@ Brand New @ 90-DAY RETMA guarantes
@ No rebrands @ No private brands @ No rejects
WRITE FOR LATEST TUBE CATALOG FREE!

We stock over 1000 types including Diodes, Transis-
tors, transmitting and Special Purpose types.

Write for new 1958 list.
Equipment and Component
Specials

T-126/ARC 5—100 to 146 Mc. Xmtr w/tubes.
New/like new, $13.95.
e T-23/ARC 5—100 to I:;6 Mc. Xmtr w/tubes.
New/like new, $14.%
e Harvey-Wells TBS- 50—Power supply for 115
vac—b0 v. Like new, $25.00.
° SCR-SZZ—Tronsmi"er—RCVR (100-156 Mcs.)
w/tubes. Excellent condition, $25.00.
® Crystal Microphone—electro- voice model 915
—ijobber boxed,
® RCA or Hytron Jon Boxed 837 tubes @
$1.25 each—I10 for $10.00.
® Assorted Table, Desk, and Floor Ham Racks
and Cabinets. Come in for a real buy or
write,
® General Radio Model 1021AU Signal Gen-
eral. 250 to 920 mcs.—w/02| power supply.
New, $495.00.
VFO Precision Variable Capocn'or—ls to
115 mmf. Double spaced, $3.95
Shalleross Kilovoltmeter—0-5, IO and 20 Kv.
Model 760. Brand new, $37.50.
Eldico 2 meter (tunable) Rcvrs. Clean, w/
tubes. {As is), $19.95.
Eidico AM 30 Modulator Deck w/built in
power supply and tubes, $15.00.
Eldico AM 150 Modulator Deck. With built-
in P.S. and tubes,
RCSA D|sforhon Meter—Modal 69-C (x'Int)
125.
8C 457A (4-5.3 Mcs.). Excellent $4.95., New

$5.9!
BCs 458A (5.3-7 Mcs.). Excellent 34.95. New

RCA Power Xmfr—1100 YCT @ 250 Ma—b.4
volts @ 8 amp.—5 v. @ 3 amps. with 125
volt bias winding. Primary: (15 volts—é0
cycles with taps, $6.95.

GE R.F. Ammeter—0-4 Amps. R.F. with built-
in thermocouple—2" round, $3.95.

GE Binary Scaler — Mode! 4SNIBI w/5963
tube, $5.00.

RCA Chanolyst SW Converter—i1.6 to 80
mcs in 4 bands, good condition, $27.50.
Glas-Line—Non Metallic Guy-Line @ 3%2.89

per 100 ft. 600" rolls, $17.34

Tool-Kit — 23 piece |mpor?ed tool kit with
wrap-cloth, $8.50.

Meissner Slgndl Calibrator—0 to 10 kc, 50 kc,

and 100 ke multiples-—~Model 9-1006, '$65.00.

E|dico Model TR-2 Plate Xmfr—I1100 vct. @
220 ma. 115 volt 60 cy. pri—brand new—
compact, 41/;"x4"x4", 34.95.

E|d|co Hi-Pass TV! Filter—printad circuit, 75¢

;6 for $4.00.

Henvy-Du’y S.P.—6 position R.F. Tap Switch
w/Knob, ceramic insulation, $i.00.

16 Hy. ?450 Ma.—Filter Choke—112 {I—4KY
ins., $10.00

Swmglnq Choke—Kenyon Type 510764—.6/3.

Hys. @ 3/.5 amps. 3.2 ohms @ 10,000 voits
ins. Real brute—new, $39.00.

813 Porcelain Tube Sockets—New surplus,
75¢ ea.

872A Porcelain Tube Socket w/bayonnet
base, $1.00.

Dumont Model 274A —5” scope—excelient
condx., $65.00,

National Compony Power Xmfr—Brand new,
exact replacemenf for NC-240—Also NC-
101-X, etc., 35.9

® Prop- Plfch Mo'or—55 Ibs. uncrated. New or

like new, $28.00 each. F.O0.B. N.Y.C. Via
express or truck. For conversion {partial)
add $10.

® 28 voM—'IO amp Xmér—Pri:lI5 vac/&0 v,

$4.50.

# Collins Deluxe Filter Choke—$é hy. @ 400 ma.
—70 ohms d.c.—I10 kv, ins.—8"x5!/,"xé” with
porcelain terminals hermetically sealed—
brand new: comm'l appearance, $8.50 ea.;
3 for $21.00.

Write for "'Barry’s Jan. ‘58 Green Sheet''—25¢

TERMS: 250/, deposit with order, balance €.0.D.
All merchandise guarant‘e)ed lor'coét of merchandise

n
Subject to price variation and stock depietion
MINIMUM ORDER $10.00
OPEN MON. TO SAT.

We arcsnear Prince St./BMT Station

ring St./IRT Station
ELECTRONICS

BARR CORP.
‘ 512 Broadway, Dept. RE-2, N.Y. 12, N.Y,
Phone: WAlker 5.7000
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Acro Products Co. ... 132
Aerovox Corp. ..o 143
Allied Radio Corp. .......... 13, 101-108
Amphenol Electronics Corp. .......... 128
Arkay Inc. .o 146
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—=r==2 LAFAYETTE'S
FREE fie ity

Send for Lafayette’s 1958 Catalog—
the most complete, up-tq-the-minute
electronic supply catalog crammed
full of everything in electronics at
our customary down-to-earth money-
saving prices.

Depend on LAFAYETTE for all of
your needs . . . complete stocks—
immediate shipment—personal tech-
nical assistance—proven dependabil-
ity.

FOR THE NEWEST AND FINEST IN

e Hi-Fi Components and Systems

o Exclusive Lafayette Transistor Kits

e Largest Supplies of Transistors and
Miniature Components

o Tape Recorders and Stereophanic
Equipment

¢ Public Address Components and Systems
s o Radio and TV Tubes, Parts and Antennas

# e Industrial Electronic Supplies and

N Equipment
i ¢ Binoculars, Telescopes and Microscopes
e Amateur Receivers and Transmitters

FEATURING

The most extensive line of Lafayette’s own kits—
providing the greatest value in easy-to-build kits at
the lowest prices. In addition to hi-fi amplifier, pre-
amplifier-and stereo tuner kits, Lafayette makes avail-
able the largest selection of transistor kits anywhere.

LEADERS IN HI-FI CONTAINS HUNDREDS OF EXCLUSIVE LAFAYETTE ITEMS
_ The most cemplete selection and largest stocks of NOT AVAILABLE IN ANY OTHER CATALOG OR FROM

hifi componznts and systems—available for immedi- ANY OTHER SOURCE — SEND FOR YOUR COPY NOW!

ate delivery at the lowest pessible prices. Save even A “must” for the economy-minded hi-fi enthusiast,
~ more on Lafayette endorsed “best-buy” complete sys- experimenter, hobbyist, engineer, technician, stu.
dent, serviceman and dealer.

send for the world’s leading electionic,

LY radio, t.v., industrial, and hi-fi guide

-

1

]
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s Tl o 1 P LAFAYETTE RADIO, DEPT. JB :

b - | ] P. 0. BOX 511, JAMAICA 31, N. Y. i

'_;h, _E % g "' . : 1

165-08 LIBERTY AVE. JANAICA 33N.Y. , R [ Send FREE LAFAYETTE Catalog 305 ;

Hmaica 3-4600 opea FRIDAY 'ilt 9:45 P.M. 1 l

i Name ........ Wersseesnnae 06 P OOCODING 5000 i

Other tocations . . : E l

NEW YORK, NLY.[BOSTON, Mass| BRONX, NY. | NEWARK, .| PLAINFIELD. N).| o Address «ovvooieeiininnee. ceresierensiaees waeees '

100 6th Ave. {110 Federal St. 542 E.Fordham Rd.|24 Centeal Ave.| 139 W. 2nd St. 1

REctor 2-8500 |HUbbard 2-7850| FDrdham 7-8813 | MArket 2-1661 | Plainfield 6-4718 : City.oovvvne. ©90000 Zone.... State.......... vee :
THURSDAY spen MONDAY open THURSDAY open WIDNESDAT open THURSDAY

T vas pr w8 a5 pm HN8as e SR P ot il !._ ————————— -——-——————-——--———-——J
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THE MOST FLEXIBLE
TUNER EVER DESIGNED

Use It as a Binaural-Stereophonic FM-AM tuner
Use It as a Duval-Monaural FM-AM tuner
Use It as a stralght Monavral FM or AM tuner

® Separately Tuned FM and AM Sections @ Dual Cathode Follower Outpu?
® Armstrong Ciicuit with FM/AFC and AFC Defeat ® 12 Tuned Circuits

More than e year of h, planning and ineering went into the making of the Lafayette
Stereo Tuner. Ity unique flexibility permits the reception of bi I broadcasting (simult
transmission on both FM and AM), the independent aperation of both the FM and AM sections
ot the same time, and the ordinary reception of either FM or AM. The AM and FM sections ore
separately tuned, each with a separate 3-gang tuning condenser, separate flywheel tuning and
separate volume control for proper balancing when used for binaural programs. Simplified
accurate knife-edge tuning is provided by magic eye which operates independently on FM and
AM. Avutomatic frequency control ‘‘locks in'® FM signal permanently. Aside from its unique
floxibility, this is, above all else, @ quality high-fidelity tuner incorporating 'features found
oxclusively in the highest priced tuners.

M specifications include grounded-grid triode Tow noise front end with triede mixer, double-
tuned dual limiters with Foster-Seeley discriminator, less than 1% harmonic distortion, fre-
quency response 20.20,000 cps -+ V3 db, full 200 ke bandwidth and sensitivity of 2 microvoits
for 30 db quieting with full limiting ot one microvelt. AM specifications include 3 stages of
AVC, 10 ke whistle filter, built-in ferrite lodp antenna, less than 1% harmonic distertion, sen.
sitivity of 3 microvelts, 8 kc bandwidth and frequency response 20-5000 cps = 3 db.

The 5 controls of the KT-500 are FM Yolume, AM Volume, FM Tuning, AM Tuning and S-pesition
Function Selector Switch. Tastefully styled with gold-brass escutcheon having dark maroon
background plus matching maroon knobs with gold inserts. The Lafayette Stereo Tuner was
designed with the builder in mind. Two separate printed circuit boards make construction and
wiring simple, even for such o complex unit, Coniplete kit includes all parts and metal cover,
a step-by-step instruction manval, schematic and pictorial diagrams. Size is 13%” W x 10%4” D
x 43" H. Shpg. wt., 18 Ibs.

The new Lafayette Model KT.500 Stereo FM-AM Tuner is a companion piece to the Models
KT-300 Audlo Control Centor Kit and KT-400 70-watt Basic Amplifier Kit ond the *‘Trivmvirate'*
of these 3 units form the heart of a top quality stereo hi-fi system,

KT-500 Net 74.50

LAFAYETTE MASTER
AUDIO CONTROL CENTER with

BINAURAL CHANNEL AND DUAL
VOLUME CONTROLS

® Self-Powered ® DC On Al Filaments ® 24 Positions of Equalization
® Tape Head Input, High Impedance ® Dual Cathode Follower Output Stages
This is not only the finest hi.fi preamp characterized by unmatched features, but it has been
functionally designed to keep pace with the conversion of your present hi-fi system to binaural
{Stereophonic) sound. Incorporates an extra channel and dual volume control for binaural
reproduction. Features include DC on all tube filaments, negative .feedback in every stage,
dual cothode follower output stages and latest printed circuit construction. Less .than 0.09%
IM distortion and less than 0.07 harmonic distortion at 1V. Hum and noise level better than
80 db below 3V. Uniformly flat frequency response over entire audible spectrum. 7 inputs for
every type of phono, tuner or tape. Tasteful styling, brilliantly executed. Size 123 x 9% x
3%,”. Shpg. wt., 10Y; Ibs.

K¥-300—Lafoyette Master Audio Control Kit Complete with cage and detailed assembly in-

BIPUCHIONS.  -.oooiecemteemeeeien ettt ce ettt . Net 39.50
L¥-30—Same os obove completely wired and tested with cage and instruction manvel,

L e A A 59.50

DELUXE 70 WATT BASIC

AMPLIFIER

o Conservatively Rated At 70 Watts o {nverse Feedback ® Variable Damping
o Metered Balance And Blas Adjust Controls o Avaijlable In Kit and Wired Fform

Here's ultra-stabillity in @ 70 watt basic power amplifier employing highest quality components
conservatively roted to insure performance and long life. Features matched pair KT 88°'s ond
wire range linear Chicago owtput transformer, variable damping control, meter for bias and
balance ond gold finish chassis. Frequency response 10-100,000 cps * 1db. Hum and noise
90 db below full output. IM distortion less than 11/3% at 70 watts, less than 0.3% below 30
watts. Harmonic distortion less than 2% ot 70 watts from 20 to 20,000 cps = 1 db. Output
impedance 4, 8 and 16 ohms. Haondsome decorative cage perforated for proper ventilation.
Size 143 x 10 x 7%” including cage and knobs. Shpg. wt., 40 Ibs.
KT-400—Lafayette 70 wott Deluxe Basic Amplifier Kit complete with cage and detailed
assembly instruchions. ..........oe e i . Not - 69,50
LA-70—Same as above completely wired dnd tested with cage and instruction manvual.

R T S S — 94.50

65-08 Liberty Ave, 100 SIXTH AVE., NEW YORK, N. Y.

NEWARK, N. J., 24 Central Ave. ~ BOSTON, MASS., 110 Federal St.
JAMAICA 33, N.Y. BRONX, N. Y., 542 E. Fordham Rd. PLAINFIELD, N. J., 139 West 2nd St.
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Evclusive Lojayette Money-Saving Volues

PROFESSIONAL TRANSCRIPTION TURNTABLE AND VISCOUS-DAMPED TONE ARM

THE FINEST TRANSCRIPTION TURNTABLE AND TONE ARM FOR THE PROFESSIONAL USER AND THE AUDIOPHILE

: B R i TSR PK- 300 TRANSCRIPTION TURNTABLE
> A v ¢ ’ INT B ML LI® New 4. speed {nstrument with bulit-in strobescope and viewer for exact speed determination, and magnetic brake

(Y11 (CRNIIYM for instantaneous speed variation. Precision engineered to meet professional standards for wow, rumble and flutter
YT LT content. Heavy 127 east aluminum rim-driven turntable. Variable speed control permits adjustment of each speed
within == 7% using efliclent frictionless wmagnetic brake. Heavy-duty constant speed 4-pole induction motor freely
suspended and fsolated by shock-mountings to eliminate vibration transferral. R-C filter network suppresses ‘‘pop’**
in speaker. Truly a delight for the connoisseur, Size: 13%%* £ 14” and requires 2%" clearance above and 33" below
motorboard. For 110-130V and 60/50 cyele AC. Power consumption 12 watts. Handsome hammertone gray finish.
Shpg. wt., 20 lbs.

PK-300 7o SIS ¢ EERESEEEIE 5§ FEEET - MR FEEEEEEE RS J0000000000 Nec 000 Net  49.50

P y .
PK-300 PK-90 VISCOUS-DAMPED TONE ARM
This transcription arm assures dependable and stable operation, utilizing the ‘‘fRoating action’’ principle of ‘‘viscous-
COMBINATION damping.’’ The arm is supported at a single point by a pivot and jewel bearing having negligible friction. Damping
is accomplished by a silicone fluid oecupving the gap between a ball and socket. This damping contrel permits high
compliance and negligible tracking error, and prevents damage to either record or stylus should the tone arm ba
e DEAL aceidentally dropped. Low frequency resonance, skidding and groove-jumping are likewise minimized. The tone arm
. accepts all records up to 16” and accommodates virtually all hi-fi cartridges by means of precisely cngineered adupters
! F which simplify installation and provide proper stylus pressure.
a This tone arm 1s a quality companion to the PK-300  with matching finish. Shpg, wt. 234 1bs.
PK.90 PK-90 ... S W ———— C— Noo | SRRy ,. Net 11,95
TRANSCRIPTION TV-FM SWEEP & MARKER ALIGNMENT
. /
with TONE ARM and Compare it with instruments at twice the pricel
e
TWO PLUG-IN HEADS ® SWEEP RANGE 3MC-260MC
® MAGNETIC BRAKE FOR FINE ® MARKER RANGE 3MC-225MC
o 4.pOLE, HEAVY DUTY TRANSCRIPTION. | © SOMBINATION CRYSTAL AND VARI-
Y-YPE MIOTOR " ABLE MARKER—19, ACCURATE
PK- ® ACCOMMODATES ALL POPULAR CARTRIDGES ® SUPPLIED WITH 4.5MC CRYSTAL e "
160 ® STYLUS WEIGHT ADJUSTMENT SCREW ON TONE ARM 0.002%, ACCURATE TR
All the important features of professional transeription players have been in- ® SWEEP WIDTH O-
corporcted in this precision turntable. Extremely smooth and quiet heavy duty 4- OU::Y VARIAB:’E‘ZMC CONTINU- £L$G-50 79‘50
pole motor plays 78, 45 and 33V3' RPM records. Exclusive magnetic brake, con- FACTORY WIRED
trolled by knob on base plote, permits instantanecus fine odjustment of each ® 2-5" DIALS .
speed. Stroboscope disc included checks speeds. Speed selector safety switch pro- AND TESTED
tects mechanism by -making it necessary to pass through <OFF position w.hen switching The Lafayette LSG-50 is a factors-wired and calibrated precision Instrument.for
from one speed to another. 10” weighted turntable has rvbber traction mat. fast alignment of IF and RF stages of TV and FMI receévmés_ éxecurate, lHnear
i i - itch. Si . 4 ioht. electromagnetic sweep system covers 3MC-120MC and 140MC-260MC. Sweep width
T&;ﬂ:"}? :'lc:: :‘:;r"‘;"“ﬂi,';"z‘i}“,’, ?l': gﬁ\ie‘vgrl:ws:;oll'zbissa/rclléon?g”mog:x continuously viriable 0-12MC. 3 volts RMS, 60 cps_sine wave (for oscilloscope)
Wi 8o o LI 4 o d o availahle from front panel. Marker covers 3MC-225MC In 4 ranges. Combina-
ith AC line cord, 2 plug-in heads, output cable, 45 RPM adapter. For 105-120V., tion -of crystal and varlable marking. Marker callbration sccuracy better than 1%.
60 cycles AC. Shpg. wt., 12 Ibs. (NOTE: For protection in shipping, tone arm is 4.5MC crystal mounts on front panel and accurate to 0.002%. Extra input for
separate. Just fasten to mounting plate.) f{lf‘ernal Ta{%grbooa?hel bullltt-in m:rklelrdmgy 3betusec(!xind§‘pleondg(nltg"nor hhe sv:leep.
f : outpu i microvolts. controlled by 3-step o b and continu-
PK-168— Less cartridge and base .Net 25.95 ously-variahle fine adjustmenvtwgt:‘enuators. ?ui}n}:‘lt lmﬁ)edance B715 kolhms, ‘u}:lb(n)lé
4 f f A anced. CONTROLS: Sweep th, Horizonta. ase, Retrace anking wit.
PK'?"‘E“’;’. as o:'ove ':xcept'_eq::u:pe% with .n:w genuine position, Marker Amplifier, RF Attenuators, Sweep Range Selector, Marker Range
GE VR riple Ploy Magnetic Cartridge with diamond- Selector. Crystal socket, pilot light, external marker input zlso on front panel.
hire cartridge Net 37,50 2-5t"Ieas)l'y-lw-reswll l?h;,ls dwlth éernllerl-edrlvar;, t{labl po;gter;,. Stutrdy;' xn:iy w:lnkltl,
metal cabinet with handle. Complete w ubes, ohm output and externa
PK+162—Wood base for PK-160. Shpg. wt., 5 Ibs, ccooeevercerrireccrinenn Net 3.95 marker input cables, 4.5MC crystal. Size 9% x 13%” x 6”. Shpg. wt., 20 lbs.
PK-163—Unfinished mounting board only. Shpg. wt., 1 Ib. ........... Net .95 MODEL LSG-50.......... iiitiiirinienennnnn TR s eed Ta Net 79.50
6 TRANSISTOR ” .
SUPERHET RECEIVER KIT
® 100% SUBMINIATURIZED 74 W
® SENSITIVE, SELECTIVE, STABLE
® PUSH-PULL OUTPUT SPEED
— PLENTY OF POWER 4-
® AN INCOMPARABLE VALUE AUTOMATIC
The Lafuyette KT-119 6 Transistor Superhet Transistor Kit provides superior com-
mercial quality with maximum sensitivity, selectivity and stability. The circuit
features 6 selected transistors and crystal diede, a specislly matched set of 3 IF’s, RECORD CHANGER
Oscillator coll, high Q loon, and audie transfermer coupling. Has efficient 23" speaker
and carphone jack for private listening. ComDlete with all Darts, transistors, pre- Reg.
punchsedmcshassis and easy to follow step-by-step instructions. 624" x 3%” x 1%4”. Shpg. B E
wt., 3 .
L KT-§19—Complete Kit—Less Case & Battery ,.............. vieeee...Net 29.95 2
5 BATTERY RCA VS300...... Net 1.23 BURGESS P6.............. Net 77 with NEW G.E. TURNOVER
MS-339—Sturdy, attractive brown leather case with carrying strap for KT- CARTRIDGE VRII and
119. ShpR. Wt 10D uuniiiiiiiii ittt tr e e anaas ver...Net  2.95 GENUINE G.E. DIAMOND
d itive ing ea X 3 e
- MS-366-Sensitive matching earphone Net 1,29 5‘§{Y“L',RE SAPPHIRE SYTLI
NE\Q{)OP?CKET AI\C-D‘(; vom MhltJ,IC.TITdEﬂER NOT A CLOSEOUT—NOT A DISCONTINUED Model, this is a notion-
’ ohm per volt sensitivity on bot an ally odvertised, latest model record changer, with new GE VRIi Series Tripie
160 va 37”7 METER 1% PRECISION RESISTORS Play Cartridge with G. E. Genuine diamond and sapphire styli and is priced,
SILYER CONTACT SELECTOR SWITCH s0 low that we DARE NOT mention the manvfacturer’s name. This fully auto-
FULL SCALE RANGES matic record changer has exclusive and deluxe features for the finest hi-fi sys-
. . i N . . tems, such as automatic intermix, muting switch, click filter and avtomatic
(I)J_.lco.; %?étos (?_:510%'. %’_‘F’l%boo;so?&'_odlcooocx_gl;:t—.%b%‘u‘:ﬂ':d' shut-off after last record. Heavy 'duty 4-pole shaded pole motor with heavy
500 ma—Hesistance: 0-10K; 0-1 Moeg——Decibels: —20 to rim-weighted turntable. 4 speeds, 78, 45, 333, 16-2/3 RPM. Negligible wow
+22; +20 to 36 db {0 db—0.775 V)—Capacity: 250 mmtd. ond flutter. We are so confident that you will be happy with this purchase, that
1‘305'020"’1{)(156%05 ;rlnfd to 1 mfd—OQutput Ranges: 0-10; 0-50; i:‘ fcltr uhny ;eascn yiou do not feel you have received an exceptional valve, we
-500: Q- volts. shall cheerfully refund your h ice. Si /%4 1337 iri
Best Buy in Amerfca! A very accurate and sensitive VOM, This Multitester 15 a com- 117167 deam:ceeol{,oveyond pzurlc] ;1sz'lp[::ﬁ,w5::'°:§°/‘:,d xshg /‘w’f rezq]ulrllbnsg
plete instrument (not a kit) with high quality and sensitive 160 microamp meter; 2000 i g Utk J
ohm per volt on both AC and DC. Single selector switch, 1% precision resistors, 37 PK-250 RECORD CHANGER (fess woodbase) with NEW GE 4G-
meter, Features extreme versatility, accuracy and ruggedness. In attractive plastic front . . »
93"°’it“{%“ metal hguom for ruggedness and lshleldinz. First capacity range requires 052 Diomond Sapphire Cartridge ......cccccoimiviveccreeeicree.Net - 39,50
50 volt ! source. Second capacity range requires 10 volt AC source. Sfze 447 x 3%~°
X 1%". Complete with test leads and batterles. Shipping welgiot 4 lbs. = MAHOGANY OR BLONDE WOODBASE CUT TO FIT ABOVE
RW.27A Complete  8.95 PK-11T—Specify Finish, Shpg. wt., 5 1BSe oo Net 3.95

NEW YORK, N.Y.| BOSTON, Mass.| BRONX, N.Y. | NEWARK, N.J.
100 6th Ave. |110 Federal St.|542 E.Fordham Rd.|24 Central Ave.
REctor 2-8600 |HUbbard 2-7850 Fﬁrdﬂam_‘l_-silg

PLAINFIELD, N.J.
139 W. 2nd St.

~ ~ "y 165-08 Liberty Ave.
(1(113#(’ /\)Ud‘) JAMA|CA|3esr; yN. ¥e

INCLUDE POSTAGE WITH ORDER
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For Problem-Solving . . . Experimentation . . . Teaching . . . or Just Fun

BUILD YOUR OWN ELECTRIC

BRAIN MACHINE

IN JUST A
FEW HOURS!

Remarkable 400-Component Construction Kit Enables You to Create Any of 50
Brain Machines! Build LOGIC MACHINES That Compare, Reason, Test Intel-
ligence; ARITHMETICAL MACHINES (Binary & Decimal); GAME-PLAYING

MACHINES (Tic-Tac-Toe, Nim, etc.)

Teachers and Scientists: Design Your Own Machines!

is the only kit and text

GENIAC® o
combination that pre-

sents the basic ideas of cybernetics,
boolean algebra, symbolic logic and com-
puter circuitry for all levels of knowledge
and intelligence.
on a one-week return guarantee; actually
use it during that time, return it if you
decide not to keep it.

WITH GENIAC® you build any of 50 electric brain

machines in a few hours by following the clear-cut,
step-by-step directions in the basic text provided. Ad-
vanced students and scientists can design machines for
special problems. No soldering required, and little wire-
ing. Change design of your machines in minutes! Build
Binary Adding Machine ® Secret Coder & Decoder ®
Machine for Arithmetical Carrying e Comparing Ma-
chine e Reasoning Machine e General Combination
Locks ® Games Requiring Logic ® Machine for a Space
Ship’s Airlock e Intelligence Tester ® Burglar Alarm
® Puzzle Solvers and many others.

OVER 400 COMPONENTS AND PARTS

Circuits operate on one flashlight battery, and use
ingeniously designed parts. 1958 GENIAC® Kit has been
constructed by the original inventor to provide all the
advantages of previous electrical brain construction kits
plus what we have learned in answering the questions
and examining the new designs created by hundreds of
users.

Sold to all customers

SELF-CONTAINED COURSE IN COMPUTER DESIGN

Each GENIAC® comes as a self-contained course in
computer design. All instructions are so simple that
we have records of intelligent twelve-year-olds design-
ing factoring machines and puzzle-solving ecircuits—
while hundreds of schools and industrial training pro-
grams have incorporated our kits in their curricula.

1958 GENIAC® KIT CONTAINS (1) a complete 100-page text, "Minds and
Machines''—a basic introduction to computers. (2) ""How to Construct Elec-
trical Brains at Home'"—a fully illustrated text book on basic computer design
theory and circuits with specific instructions for building 34 circuits. (3)
Wiring Diagram Manual. A special booklet with full scale diagrams. (4) Be-
ginners' Manual—fifteen exira experiments to teach the basic symbols of
electric circuits. (5) Over 400 components and parts.

Some Institutions and Firms Now Using GENIAC®
AI‘Iis'-Chalmers Lafayette Radio Los Angefes Public
Remington-Rand Rohr Aircraft Co. Schools

International Business i High
i ' Southwest Missouri "’gi[fo"o'} UnionjfHi]y

State College Oklahoma A & M
Atbert Einstein Kansas State University

Machines
Wheeldex Mfg. Co.
Manuel Missionary

College Medical College e
Walter V. Clarke Duke University
Associates Naval Research Coral Gables Senior

Laboratories High School

Barnard College
e Board of Education,

Westinghouse Electric
Phillips Laboratories Tecumsah, Nebraska
General Insurance Co. Marshfleld Public

of America Schools

Courtland Jr. High
School

Bell Telephone
Laboratories

SCIENCE KITS, Dept. RE28 :
YOUR COURSE FOR GENIAC® KIT: ONLY $19.95 POSTPAID ORDER Ollve; Gar:'ibeldNCo.. 126 Lexington Ave., H
The coupon will bring your GENIAC® Electric Brain e (16N Y-
Construction Kit and Manuals for only $19.95 postpaid. GENIAC® 1 GENIAC (@) Electric Brain ?onstrucﬁon Kit and Manuais
You may return the Kit within 7 days if you are not ON OUR e R e ——
completely satisfied. For schools we offer bulk rates on $21.95 (Outside the United States) e ——
extra texts and parts; for teachers, we offer 109 deduc- MONEY Returnable in seven days nl)r ffullll1 r(?‘t:lll"::n:f not satistied. I enclose
tion on GENIAC® if ordered for use in institutions. BACK T
Send for your Kit today!
SCIENCE KITS, Dept. RE28 L
Oliver Garfield Co., 126 Lexington Ave., v e R
New York 16, N. Y. et 0 8a 8800800 se s essenssenes e
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E/ecﬁ'o%?g@ DYNAMIC MICROPHONES

OUT-PERFORM
ALL OTHERS for

new acoustic principle — VARIABLE D acclaimed the
most significant microphone development in 20 years!

Because of their durability and uniformity of response, dynamic micro-
phones are almost universally used by recording studios. Electro-Voice
dynamic microphones are a triumph of electro-acoustics in the recording,
P.A. and general purpose fields. One of the many reasons for this is the
Variable D principle which employs three distinct sound entrances, with
acoustical filters; achieves flat response and excellent back cancellation
while eliminating boominess caused by close talking—and susceptibility to
shock. That's why those who want true fidelity, life-like recorded tape
choose Electro-Voice dynamic microphones.

BB EREEE s it -. © E-V MODEL 664

Your tapes will have a new
depth of realism when you re.
cord with Electro-Vonice High-
Fidelity Dynamic Microphones!

e \' \%‘ See your E-V hi-fi dealer today. Write for

““The ABC'’s of Microphones,”” Booklet W.82

Utilizing the revolutionary Variable D, this high-fidel-
ity cardioid dynamic brings broadcast quality 1o tape
recording and the P.A. and general purpose field.
Proper placement of microphone stops unwanted
sounds, gives accurate, natural pick-up of voice and
music. Unprecedented ruggedness largely eliminates
possibility of accidental damage.

Indestructible Acoustalloy diaphragm and precision
manufacture assure long-life and dependable perform-
ance. Frequency response: 40 to 15,000 cps. Pressure
cast case. Chrome finish. 18’ cable. Size: 7-3/16” long,
178” diameter. Net weight: 1 1b. 10 oz. List price:
$85.00 (less stand).

& E-V MODEL 636

This model brings style and quality to the recording
and public address fields. Slim and trim—only 114” in
diameter x 1014” long — it greatly reduces recording
staging problems. Frequency response: 60 to 15,000
cps, essentially flat. Adjustable impedance. Gold or
satin chrome finish. On-off switch standard equipment.
Net weight: 15 oz. List price Chrome Finish: $72.50
(less stand).

E-V MODEL 623

Excellent for both speech and music, its small, slim
size makes it inconspicuous and easy to handle. Swivel
mounting permits tilting microphone through a 57°
arc toward the sound source. Acoustalloy diaphragm.
Frequency response: 60 to 12,000 cps. Satin chrome
finish. Net weight: 1 1b. List price: $57.00 (less stand).

E-V MODEL 630

This is similar to Model 623 in performance charac-
feristics but is traditionally styled. Frequency re-
sponse: 60 to 11,000 cps. Satin chrome finish. Net
weight: 1 1b. List price: $52.50.

ElechhoYores"

ELECTRO-VOICE, INC.
BUCHANAN, MICHIGAN
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‘CHECKUP

...assures a ‘‘healthy’’ line
of tubes for replacement in home =
radios, automobile receivers,
phonographs, and TV sets!

Fast service, efficient service—without time-taking callbacks due to early hour tube
failures—are the vitamins, minerals, proteins and plasma of the healthy service business. Your “Profit Builders”
“Qut-of-the-carton” and “right-into-the-set” is the service dealer’s dream. And RCA’s
rigid program of production-line testing and warehouse sampling converts it to reality.

Catalog

...now available from your
RCA TUBE DISTRIBUTOR...
Tists and describes the

many promotional, busi-

Tests for shorts, heater-cathode leakage, and transconductance help weed-out the
weaklings—assure superior-quality tubes. And where low noise and low
microphonics are essential to top performance, certain tubes undergo visual
and acoustic tests. Before RCA tubes are put into the famous red-and-black
RCA carton they are tested all over again at the warehouse for “solid” shorts,
“flicker” shorts, and continuity. Add to this RCA’s quality monitor:
microscopic inspection of welds, seals, stems, and electrodes of all popular-
types and new-type receiving tubes used in black-and-white and color-TV sets,
and automobile receivers...and vou have powerful reasons why RCA tubes are
preferred by manufacturers of electronic equipment and by you who service it.
So, never ask your distributor for “tubes” alone. Always specify: RCA TUBES!

RECEIVING TUBES
RADIO CORPORATION OF AMERICA

® Electron Tube Division - Harrison, N.J.

ness, service, and tech-
nical aids RCA offers
to service dealers.
Get your copy and
start building
more profits
right away.
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