
TV SOUND FROM YOUR FM R CEIVER 

Rad io- Electronics9n 
HUGO GERNSEP.CK. Hilor 

Add a Tuning Eye 

To the TV Receiver 

Home Constructed 

Automatic Shutoff 

For Record Players 

Easily Built 

Signal Generator 

For Color TV 

Smallest Yet 

Transistor Radio 

Operates Speaker 

New 
TV Camera 

Works 
Under Water 

(See page 59) 
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performance matched 
test equipment 

for black and white 

and Q GLE-Ri .N U TES 0111 

basic 

MODEL 631 
VOM -VTVM 
two in one tester for 100% 
service -VOM covers 90% of your 
usage, battery operated VTVM 
available for the other 10% when 
you need it. 564.50 

r 

fundamental essential 

21 3 

MODEL 3423 
f our in one- mutual conductance tube 
tester, transistor tester, germanium 
diode tester, selenium rectifier tester - checks for accuracy as circuit demands 
depending on the tolerance of the circuit. 
The patented circuit for the tube testing em- 
ploys actual signal (4KC) for grid and DC 
bias voltage making it independent of line 
voltage hum. It also has a complete coverage 
of all tube types -six plate voltages (includ- 
ing 0 -10 variable). Micromhos scales read 
0- 1,800, 0- 6,000, 0- 18,000 and 0- 36,000. Leak- 
age measured directly on meter 0 -10 meg- 
ohms. S199.50 

.- 
111,147074 BROWNE Anvenri ,uC 

T 

MODEL 3441 -A 
three in one scope- oscillo- 
scope, peak -to -peak meter, 
audio oscillator - essential for 
more than 50% of your Black and 
White Servicing -all Color Servic- 
ing. 10 my sensitivity. 4.5 me band- 
width. 5249.50 

These three units provide the ideal basis 
for the complete servicemen's test setup 
for black and white and color TV. You 
will want to consider also Model 3438 
Dot Generator, Model 3439 Color Bar 
Generator, Model 3434 -A Sweep Genera- 
tor and other Triplett units. 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY BLUFFTON, OHIO 

T-------T 

j 631 630 -NA 630 
Combination For Best Testing The Popular 

V -O -M -VTVM Around the Lab, All- Purpose 
Production Line VO -M 

or Bench 

T-------T 

630 -A 
j 

310 j 
630 -T 

A Good Lab and I The Smallest For Telephone 
Production Line Complete V -O -M Service 

V -O -M with Switch 
1 

666 -HH 
Medium Size 

for 
Field Testing 

645 -NA 
The First V -O -M 

with 10,000 
Ohms /Volt AC 

666 -R 
Medium Size 

with 
630 Features 

1 
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'Toga Practice 
o-SERVICING 

with Kits I Send You 
Nothing takes the place of PRACTICAL 
EXPERIENCE. That's why NRI training 
is based on LEARNING BY DOING. You 
use parts I send to build many circuits 

common to Radio and Television. With 
my Servicing Course you build the 
modern Radio shown at left. You 
build a Multitester and use it to help 
make $10, $15 a week fixing sets in 
spare time while training. All equip- 

ment is yours to keep. Coupon below will 
bring book of important facts. It shows 

other equipment you build. 

You Practice 
- BROADCASTING 

with Kits I Send You 
As part of my Communications Course 
I send you parts to build low -power 

Broadcasting Transmitter at left. 
L'se it to get practical experience. You 
put this station "on the air' ... per- 
form procedures demanded of broad- 

casting station operators. An FCC 
Commercial Operator's License can 

be your ticket to a bright future. My 
Communications Course trains you 

to get your license. Mail coupon. 
Book shows other equipment you 

build for practical experience. 

I Will Train You at Home in Spire lIme 

to be a HADIO'TELE VISION Technician 
TELEVISION 
Making Jobs, Prosperity 
25 million homes have Television 
sets now. Thousands more sold 
every week. Trained men needed 
to make, install, service TV sets. 
About 200 television stations on 
the air. Hundreds more being built. 
Good job opportunities here for di 
qualified t echnicians, operators,etc. 

America's Fusi Growing Industry 

Offers You Good Pad, Success 

N.R.I. Tranng Leads to ". "' 
Radio Institute 

Good Jobs Like These 

J. E. SMITH, President 

I TRAINED 
THESE MEN 

"I have progressed very vap- 
idly. My present position is 
Studio Supervisor with 
KEDD Television, Wichi- 
ta." -Elmer Frewaldt, 3026 
Stadium, Wichita, Kans. 

"Fix sets part time in my 
shop. Made about $500 first 
three months of the year. 
Could have more but this is 
about all I can handle." - 
Frank Borer. Lorain, Ohio. 

"I've come a long way in 
Radio and Television sisee 
graduating. Have my own 
business on Main Street.' - 
Joe Travers, Asbury Park, 
New Jersey. 

"I didn't know a thing 
about Radio. Now have a 
good job as Studio Engi- 
neer at KMMJ." - Bill 
Dehell, Central City, i 

Nebraska. 

L' ROADCAST- 
ING: Chief Tech- 
nician, Chief 
Operator, Power 
Monitor, Record- 
ing Operator, 

Remote Control Operator. SERVIC- 
IING: Home and Auto Radios, Televi- 
sion Receivers, FM Radios, P.A. Sys- 
tems. IN RADIO PLANTS: Design 
Assistant, Technician, Tester, Serv- 
iceman, Service Manager. SHIP 
AND HARBOR RADIO: Chief 
Operator, Radio - Telephone Opera- 
tor. GOVERNMENT RADIO: Op- 
erator in Army, Navy, Marine Corps, 
Forestry Service Dispatcher, Airways 
Radio Operator. AVIATION RADIO: 
Transmitter Technician, Receiver 
Technician, Airport Transmitter 
Operator. TELE- a 

VISION: Pick -up 
Operator, Tele- 
vision Techni- 
cian, Remote 
Control Operator. 

woshinglon, D. C. 

Our 40th Year 

Training PLUS opportunity is the PERFECT COM- 
BINATION for job security, advancement. When times 
are good, the trained man makes the BETTER PAY, 
gets PROMOTED. When jobs are scarce, the trained 
man enjoys GREATER SECURITY. NRI training can 
help assure you and your family more of the better 
things of life. Radio is bigger than ever with over 3,000 
broadcasting stations and more than 115 MILLION 
sets in use, and Television is moving ahead fast 

Start Soon to Make $10, $15 a Week Extra Fixing Sets 
My training is practical, complete; is backed by 40 years of success training 
men at home. My well -illustrated lessons give you basic principles you need 
and my skillfully developed kits of parts ''bring to life" things you learn 
from the lessons. I start sending you special booklets the day you enroll, 
that show you how to fix sets. Multitester you build with my parts helps you 
discover and correct set troubles, helps you make money fixing neighbors' 
sets in spare time while training. Many make $10. $15 a week extra this way. 

Mail Coupon - Find Out What Rado- Television Offer You 
Act now to get more of the good things of life. I send actual lesson to prove 
NRI home training is practical, thorough. My 64 -page book "How to be 
a Success in Radio- Television" shows what my graduates are doing and 
earning. It gives important facts about your opportunities in Radio - 

Television. Take NRI training for as little as 
$5 a month. Many graduates make more than 
the total cost of my training in two weeks. 
Mail coupon now to: J. E. SMITH, President, 
Dept. 7 -1F, National Radio Institute, 
Washington 9, D. C. 
Our 40th year. 

AVAILABLE 
to all qualified 

VETERANS 
UNDER G.I. BILLS 

Mai / To d a y- Te s te I Wa y to Be fferPa y 

MR. J. E. SMITH, President, Dept. 7 -FF 
National Radio Institute, Washington 9, D. C. 

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

\ 
I 
1 

I 
1 

Name Age... ....... ` 1 nCll gis: 1 
1 

Address I I 
® 

a City Zone.... State .... ..... ,11 
VETS of tli 

rice ' est 
schar ge 

e I 
Accredited Member National Home Study Council e 

r, MI M O 
JUNE, 1957 3 
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JUNE, 1957 

Formerly RADIO CRAFT Incorporating SHORT WAVE (RAFT TELEVISION NEWS RADIO & TELEVISION' 

29 Transistor Growth -Hugo Gernsback 

30 Multichannel Amplification- Robert F. Scott 
33 A True Corner Speaker 
34 Modern Phonograph Cartridges, Part III -Julian D. Hirsch 
36 Syncopation by Automation -Dr. Martin L. Klein 
39 Automatic Phono Shutoff for LP's -Norman V. Becker 
40 Phasing Earphones -Art Trauffer 
41 Tracking Hum and Noise in Magnetic Recorders -james A. McRoberts 
94 New Records 

42 Pocket Radio Operates Speaker -I. Queen 
44 L- C- R- Coupled Transistor Circuits -James E. Pugh, Jr. 
45 Radio Pill -Eric Leslie 
46 TV Sound Tuner -Richard Graham 
48 Selenium Diode Voltage Regulator -J. R. Gnessin 

49 Pictorial Report of New Developments 

50 Build a Versatile Probe Set, Part I -Earl T. Hansen 
52 Handy Tester -Alvin J. Showers 
53 Synchronized Color Subcarrier Signal Generator -Edward K. Novak 
55 Transistorized Oscilloscope Calibrator -Edwin Bohr 

57 A TV Tuning Indicator -W. E. Liddell 
59 Underwater Television Camera (Cover Feature) 
60 TV Service Clinic -Conducted by Jerry Kass 
76 Unusual Occurrences 
78 Squelch that Blurb -A. A. Schulke 

80 Industrial Service Call -Guy Slaughter 
85 Silicon Junction Diodes -Nathaniel Rhita 
88 Harmonic Analysis Made Easy- Arnold R. Shulman 

131 Books 123 Patents 
125 Business and People 118 Question Box 

119 Corrections 98 Radio- Electronic 

14 Correspondence Circuits 
127 Technical Literature 

108 New Devices 105 Technicians' News 
6 News Briefs 120 Technotes 

115 New Tubes and 103 Try This One 
Semiconductors 117 35 Years Ago 

NEXT MONTH: BUILD A HIGH- QUALITY, LOW -COST BASIC AUDIO AMPLIFIER 

SERVICING MODERN DAMPER CIRCUITS 

ON THE COVER 

(More on page 59) 

TV camera takes to the water 
in a California swimming 
pool for a demonstration of 
underwater television. 

Hugo Gernsback 
..............Editor and Publisher 

M. Harvey Gernsback 
Editorial Director 

Fred Shunaman 
Managing Editor 

Robert F. Scott 
W2PWG, Technical Editor 

I. Queen 
Editorial Associate 

Matthew Mandl 
Television Consultant 

Elizabeth Stalcup 
Production Manager 

Cathy Coccozza 
Advertising Production 

Wm. Lyon McLaughlin 
....Tech. Illustration Director 

Sol Ehrlich 
Art Director 

Staff Artist 

General Manager 

Sales Manager 

Fred Neinast 

lee Robinson 

John J. Lamson 

G. Alique 
Circulation Manager 

Adam J. Smith 
....Director, Newsstand Sales 

Robert Fallath 
Promotion Manager 

Associate Member Institute of High Fidelity Mfrs., Inc. 
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at Mt. Morris, Ill. Copyright. 1957 by Gernsback Publications, Inc. 411 rights reserved under Universal, International und l'an -American Copyright Conventions. 
SUBSCRIPTION RATES: U. S., U. S. possessions and Canada, $4.00 for one year; $7.00 Inc Iwo year:; $9.01) for three years; single copies 35c, Pan -American countries $4.50 
for one year; $8.00 for two years; $10.50 for three years. All other countries 55.00 a year: 00.00 for two years; $12.00 for three years. 
SUBSCRIPTIONS: Adrtres, correspondence to Radio -Electronics, Subscription Dept., 404 N. Wesley Ave., Mt. Morris, Ill., or 154 West 14th St., New York 11, N. Y. When 
requesting a change of address, please furnish an address label from a recent issue. Allow one month for change of address. 
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(fitinto_1.w1v1sIow 
LEARN ALL 

8 PHASES 
BY SHOP METHOD 

1. Television .. . 

including Color TV 

2. Radio ... AM, FM 

3. Industrial Electronics 

4. Communications 

OF THE INDUSTRY 

HOME TRAINING 

5. Sounc Recording 

& Hi ideli-y 

6. Autori ation 

7. FCC License Preparation 

8. Radar & M cro Waves 

Let National Schools of Los 
Angeles, a Practical Resident 
Technical School for over 50 
years, train you at home by 

Shop- Method for unlimited 
opportunities in All phases of 
TV, Electronics, Radio. fi7 

You get 19 big kits 
of equipment! 

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

YOU are needed in the great modern Tele- 
vision- Electronics indus':ry. Trained techni- 
cians are in growing demand, at excellent 
pay, in sales and service, manufacturing, 
broadcasting, telecasting, communications, 
research, and many other important branches 
of the field. National Schools Master Shop - 
Method Training, with newly added lessons 
and equipment prepares you in your spare 
time right in your own home for these fasci- 
nating opportunities. OUR OUTSTAND- 
ING METHOD IS PROVED BY THE 
SUCCESS OF GRADUATES ALL OVER 
THE WORLD! 

YOUR TRAINING IS .ALL INCLUSIVE 

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

YOU EARN WHILE YOU LEARN 

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

JUNE, 1957 

YOU GET EVERYTHING YOU NEED 

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

INDUSTRY NEEDS YOU. NATIONAL SCHOOLS 
WILL TRAIN YOU. SEND FOR FACTS TODAY 

NO OBLIGATION. 

YOU LEARN BY SHOP METHOD . 

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

iREE! 
VALUABLE E BOOK 

LESSON g SAM 
_Just Send 

Coupant 

RESIDENT 
TRAINING 

AZ LOS ANGELES 

take Your training in our Resident, 

It You wish 
Los 

Angeles, the worlds IV capital, 
and 

at modern Shops. latest 
School our big, work with 

start NOW' In you Installed 

Electron. Studios. Here professionally 

Electronic 
equipment complete facilities offered by 

Personal 
truest, most friendly instructors. Help 

ant school. Expert, Employment Service t temp 
Graduate - and P for 

attent+hil home near 
Check box in coupon 

in finding you learn 
lop while 

ation= lull inform 
-,;rar 

Approved for 
GI Training t` í :trig 

NATIONAL SCHOOLS 
LOS ANGELES 37, CALIF. 

NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE 1905 

LOS ANGELES 37, CALIFORNIA 

11 

y 
'GET FAST SERVICE_ MAIL NOW TO 

1 NATIONAL SCHOOLS, DEPT. R0-67 
I 4000 S. FIGUEROA ST. ' LOS ANGELES 37, CALIF. I 

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

I 
NAME ACE 

ADDRESS 

CITY ZONE STATE 

Cheek if interested ONLY in Resident Scnool h m airinR at l Angeles 

ETERANS, 07, doe of D.ho.ge 

If 
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'AR brighter 
1V picture 

64,19 

"AR brighter 
profit 

lotti 

Keep your customers sold on you! Use 

the exact same 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. 

TuNG-SOL 
MAGIC MIRROR ALUMINIZED 

PICTURE TUBES 
RECEIVING TUBES 

Miniature 
Lamps 

6 

Seated Beam 
Headlamps 

Aluminized 

Signal 
Flashers 

Radio and 
TV Tubes 

Special Semiconductor 
Picture Tubes Purpose Tubes Products 

ews 

Briefs 

MAIL SORTING by electronics is a 
future necessity, the Institute of Radio 
Engineers was told by a Canadian Post 
Office engineer, A Barszezewski. Other- 
wise, with the present increase in mail, 
a large enough volume is in sight in 
the foreseeable future to employ the 
entire population of the United States 
and Canada to do nothing but sort the 
mail of the two countries! 

In a prototype system already tried 
out experimentally in Canada, letters 
are marked by a simple binary code ar- 
rived at by taking certain letters of 
street and town names. For example, 
a post office with two words in its name 
is coded by using the first and last 
letters of the two words. The code is 
automatically translated to the binary 
code used on the letters by a coding 
typewriter, and typed in an invisible 
ink that glows under ultra -violet light 
and activates a photocell. In sorting, 
letters on a conveyor can be gated down 
different chutes according to their cod- 
ing. The invisible coding permits using 
the system on postcards. 

WORLD'S FIRST RADIO to be of- 
fered for public sale was presented to 
the Henry Ford Museum by Hugo 
Gernsback, who first advertised the set 
for sale in Scientific American, Jan. 
13, 1906. It was called the TELIMCO, 
a contraction of The Electro Importing 
Co., Gernsback's pioneer wireless firm. 

The radio (or wireless) of that day 
differed vastly from present sets and 
consisted of a transmitter and receiver. 
Transmission was by spark, and the 
receiver operated a relay that rang a 
doorbell to give the dots and dashes 
of the International Morse Code. Total 
price of the two units was $7.50 (later 
raised to $10). The set presented to 

the museum was a modern replica, 
built by Hugo Gernsback, using as 
many 1906 parts as could be obtained. 
Mr. Gernsback made the presentation 
at a special meeting sponsored by the 
Henry Ford Museum, the Michigan In- 
stitute of Radio Engineers and the 
American Radio Relay League. 

INSECT -sized electronic circuits are 
the goal of micro- miniaturization, Dr. 
Cledo Brunetti of printed- circuit and 
miniaturization fame told the Insti- 
tute of Radio Engineers at its recent 
convention. This can be achieved, he 
said, by "doing a strip -tease act on 
present equipment and components." 
"Miniature" components are mostly in- 
sulation and air, and even in a tiny 
transistor the ratio of volume of active 
element to that of the case is extreme- 
ly small. To the active part of a re- 
sistor is added first connecting leads, 
then an insulating cover many times 
the size of the active portion. Can we, 
he asked, create circuits out of only the 
active materials first, then put the 
entire circuit in an insulating block? 

Other approaches which might con- 
tribute to micro -miniaturization, Dr. 
Brunetti believed, were new fabrica- 
tion techniques, new materials and pos- 
sibly discovery and application of new 
physical phenomena. 

ELECTRONIC INTERFERENCE re- 
sulting from widespread use of elec- 
trical and electronic equipment is im- 
pairing the operation of America's 
modern defense systems. Brig. Gen. E. 
F. Cook, commanding officer, Signal 
Corps Engineering Laboratories, Fort 
Monmouth, N. J., gave this warning 
in an address at the opening session 
of a two -day Radio -Interference Reduc- 

Hugo Gernsback, editor -in -chief of RADIO- ELECTRONICS, presents first home 
radio marketed in the world to Ronald A. Shelley, executive director of Henry Ford 

Museum, Dearborn, Michigan. 

RADIO -ELECTRONICS 
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LET DEVRY TECH PREPARE YOU IN 
SPARE TIME AT HOME AS AN 

ELECTRONICS 
TECHNICIAN 

NO PREVIOUS TECHNICAL EXPERIENCE 

OR ADVANCED EDUCATION NEEDED! 

Laborers and bookkeepers, store clerks, shop men, farm- 
ers, salesmen - men of nearly every calling - have taken the 
DeVry Tech program and today have good jobs or service 
shops of their own in Electronics. You don't have to quit your 
present job. If you are 17 to 55, see how you may get your- 
self ready for a future in the fast -growing Electronics field. 

Whether you prepare at home or in our well -equipped 
Chicago or Toronto Laboratories, you get sound, basic train ng 
in both principles and practice. At home, you use educational 
movies. You build actual circuits and test equipment. You read 
simple directions, follow clear illustrations. When you finish, 
you are prepared to step into a good job in an excitingly 
different field. You may even start a service shop of your own. 
Mail coupon for free facts today. 

Live -Wire Employment Service 

Puts you in touch with job 
opportunities -or helps you 
toward a better position in 
the plant where you are 
now employed. i 

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. 

A SAMPLE LESSON 
See for yourself how DeVry Tech trains 
you for real opportunities in Electronics. 
We'll also give you a free copy of an 
interesting booklet, "Electronics and YOU." 

AN INDEX 
to a 

BETTER JOB, 
A PRIGHTER 

FUTURE 

Electronics 

Guided 
Missiles 

Television 

Micro-Waves 

Communications 

Radio 

Industrial 
Electronics 

Computers 

Automation 
Electronics 

Remote Control 
Systems 

Broadcasting 

"One of North America's Foremost Electronics Training Centers' 

Accredited Member 
of National 

Home Study Council 

DEVRY TECHNICAL INSTITUTE 
CHICAGO 41, ILLINOIS 

FORMERLY 

DEFOREST'S TRAINING, INC. 

JUNE, 1 9 5 7 

MAIL TODAY FOR FREE FACTS 

DeVry Technical Institute 
4141 Belmont Ave., Chicago 41, III., Dept.RE -6 -N 

Please give me a FREE Sample Lesson ane your booklet, 
"Electronics and YOU." 

NAME 
Please print 

STREET 

CITY ZONE _ STATE 

AGE 

APT 

L] Checl, here if subject to military training. 
1096 DeVry Tech's Canadian Training Centel is located at 

626 Roselawn Avenue, Toronto 12, Ontario 
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6i31QJ 
BUILD ALLIED'S 

ñig t- 
Kit 

LOWS giant buyi 
power passes biggest savings on to you .. , 

you do the easy assembly, get professional 
results and SAVE! 

EASIEST To BUILD because KNIGHT -KIT 
"Step- and -Check" instruction manuals are 
marvels of clarity -it's just like having a 

good instructor at your side. 

ht -kits 
MONEY -BACK GUARANTEE: len proper y 

assembled, KNIGHT -KITS fully meet pub- 
lished specifi 
money. 

knight -kit HI -FI VALUE 
SENSATIONAL HI -FI FM TUNER KIT 

EW , 

Model Y-751 * Deluxe custom hi -fi styling 

$3775 * AFC and Flywheel tuning 

* Printed circuit -easy wiring 

The best -looking, best- performing tuner 
kit your money can buy. Covers 88 to 
108 mc; features AFC (with special dis- 
abling circuit); pre- adjusted RF coils; 
pre -aligned IF's; cascode broad -band 
RF amplifier; drift -compensated oscilla- 
tor; illuminated lucite pointer. Sensi- 
tivity is 10 microvolts for 20 db of 
quieting across entire band. Ideal for use 
with Knight -Kit 20 -Watt Amplifier or 
any amplifier with phono -tuner switch. 
13 x 8 x 4 ". Complete, ready for easy 
assembly. Shpg. wt., 12 lbs. 

3% Model Y -751. Net, F.O.B. Chicago $ 
75 

See our Supplement No. 165 for additional 
knight -kit Hi -Fi volues 

featuring knight -kits 
Send for our FREE Supple- 
ment No. 165 featuring 45 

great Knight -Kits, including 
Test Instruments, Hi -Fi, 
Hobbyist and Amateur kits. 
Write for your copy today. 

ALLIED RADI 
u . 02 -F7, 100 N. Western Ave., Chicago 80, III 

NEWS BRIEFS (Continued) 

tion Conference at the Museum of 
Science and Industry, Chicago. 

The conference, sponsored by the 
Signal Corps Engineering Laboratories, 
is conducted by the Armour Research 
Foundation of the Illinois Institute of 
Technology. 

General Cook said the great increase 
of applied electronics, "with a multitude 
of specific equipments clamoring for 
bits of crowded [electro- magnetic] spec- 
trum demands attention of design and 
development engineers so that spur- 
ious emanations as well as responses 
of receiving systems do not "wantonly 
consume that most critical of resources, 
the electromagnetic spectrum." 

TWO NEW TV STATIONS, both in 
Louisiana and noncommercial, appear 
on our roster: 

KLSE, Monroe, La 13 
WYES, New Orleans, La 8 
One station changed its channel: 
KTVI, St. Louis, Mo. 2 

(formerly 36) 
Another changed its call letters: 
WANE -TV, Ft. Wayne, Ind 15 

(formerly WINT) 
These new developments bring the 

total of operating stations in the United 
States and its territories to 499 (405 
vhf and 94 uhf) , of which 25 are non- 
commercial (6 uhf) . 

EXPANDING FM RADIO was seen 
by members of the National Associa- 
tion of Radio & Television Broadcasters 
at their 35th annual convention in 
Chicago. Fred Rabell, KSON -FM, San 
Diego, said the FM listener comes from 
the ranks of TV viewers. This optimis- 
tic thinking in the FM field was sup- 
ported by a discussion which showed 
that competition for FM licensing 
existed in some areas. Los Angeles is 
a typical example. Leonard Ashbach, 
president of Majestic International, re- 
ported that the FM set is moving into 
the living room and pushing the TV 
into the bedroom, den and other parts 
of the house. 

The growing popularity of FM sets 
was attributed to the general use of 
musical backgrounds and few com- 
mercials. A warning pointed out that 
the reason for FM radio's appeal in 
such areas as Los Angeles is that many 
of its listeners are fugitives from 
commercials and if more commercials 
are sold on FM, the listening audience 
would not be so large. 

CREVASSE DETECTOR for locating 
camouflaged Arctic canyons has been 
developed by Army engineers at the 
Engineer Research & Development 
Laboratories, Fort Belvoir, Va., and 
the Southwest Research Institute of 
San Antonio, Tex. The device creates 
a low- frequency electromagnetic field 
which is distorted by the presence of a 
crevasse. 

The unit consists of four electrodes 
placed at approximately 20 -foot inter- 
vals. Its work horse is the Weasel, an 
over -snow vehicle. It moves three elec- 

8 

Transistorized 

6 -Watt Hi -Fi 

New experimental all- transistor 
hi -fi amplifier delivers 6 watts with: 
±1.5 db response from 30- 15,000 
cps, less than 1% harmonic and 
2.5% intermodulation distortion, 
noise level 74 db down. Simple cir- 
cuit features: pre- driver, driver, and 
final amplifier using low -cost CBS 
2N256 power transistors ... nega- 
tive feedback ... complementary - 
symmetry driver ... direct coupling 
... economical power supply. 

CBS alloy -junction germanium 
power transistors 2N255 (6 -volt) 
and 2N256 (12 -volt) are useful also 
in many other economical ampli- 
fiers ... fixed or mobile ... with up 
to 10 watts output Class B push - 
pull. Second Edition of CBS Power 
Transistor Applications, Bulletin 
PA -16, helps put them to work. 
Free, it gives complete data and cir- 
cuits. Pick it up with your 2N255 
and 2N256 transistors at your CBS 
Tube distributor's - today. 

2N255 ... 52.90 net 

2N256 ... $3.35 net 

CBS -HYTRON 
Semiconductor Operations, Lowell, Mass. 

A Division of 
Columbia Broadcasting System, Inc. 

RADIO -ELECTRONICS 
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You Have More 
TO SELL WITH A 

Ihn egard 
The more sound selling 
before a customer, the 
have of closing a sale! 
Color'Ceptor gives you 
other antenna can offer 
ing appeals that clinch 

facts you can put 
more chance you 

And the Winegard 
selling points ne 

exclusive buy - 
9 out of 10 sales! 

They See the Gold and They're Sold 
The gold- anodized finish of the Color'Ceptor 
gives it a rich, quality appearance not 
found in any other antenna. When you 
show the Color'Ceptor alongside competitive 
models, the Color'Ceptor is so distinctive ' so finished-looking that it is invariably 
selected by your customers. Gold -anodizing 
has a practical sales advantage, too. It pro- ' vides immunity to corrosion- prevents de- 
terioration in performance. 
If the Winegard Color'Ceptor won't bring 
in a station you want to see ... nothing 
will! Proof of performance was dramat- 
ically illustrated when Robert Seybold of 
Dunkirk, New York -using a Winegard 
Antenna -broke all long -distance reception 
records in 1956 (see Radio- Electronics 
Magazine Jan. '57). Equipped with option- 
al signal- boosting Power -Pack and patent- 
ed ` Electro- Lens" focusing, the Color - 
'Ceptor is second to none for long distance 
reception and clear, watchable pictures in 
both black- and -white and color! 

factory- authorized 

ANTENNA 
. SPECIALISTS 

Installation Service Sales 

Winegard 
TELEVISIOPaNTENNAS 

The Sign of Better Business , 

The Winegard Authorized -Dealer decal 
(pictured above) is proving a real business - 
builder for every dealer who displays it. 
Heavily promoted in Winegard's national 
advertising, the decal tells the world that 
"here's the place to buy the gold- anodized 
Color'Ceptor." 

Want More Details? 
Mail coupon below for all the facts on 
Color'Ceptor's spectacular success story! 
Winegard gives you everything you need 
to make antenna sales boom -the product, 
free display, national advertising, proven 
sales techniques. Join the swing to Wine - 
gard -it's the best move you can make! 

WINEGARD COMPANY 
Dept. A -6, 3000 Scotten Blvd. 
Burlington, Iowa 

Name . 

Please rush me free 4 -color descriptive liter- 
ature on your gold -anodized Color'Ceptor 
and information on display material. 
I'm interested in the complete line of new 
1957 Winegard antennas. 

Company 

Address ._...._ 

City State 

a 
ten na 

all 12 VHF Channel 
Reception For Bail 

Black- endWhíte 
and Cabr 

Na-e: 
éads gold Color 'Ceptor 
-ou install helps sell an- 

ther. Once folks see 

these Fright gold an- 
tenias sprouting up in 
tnei neighborhood, they 
won't be satisfied until 
tie, own the gold an- 
tensa, too! 

Horizontal Directivity 
00 o 

: 9,30 PCP 

Low Band High Band 

2{2+1 15161 . 
[1191:)11 Si: 

Gail Char' 
a -4X with Power -Pack 

Color'Ceptor Color'Ceptor 
Model CL -4X - $44.90 Model CL-4 - $29.95 
If Color Ceptor won't bring ii a station you want to lee 

+toth'ng will! 

Exclusive Color'Ceptor features 
Completely non -corrosive gc d- anodised 
Power- Pack -up to 47.1% sore sensitivity. 
Pd "Electra- Lens "` - clearer pictures at greater distance. 

Winegard Color 'Ce-on are consis- 
tently advertised in leering nario.ial 
magazines your custsre-s seal? 

Lse%-*! byte Joan sl 

NM 11e14 f/r.rr/rrr'd onal 
Bl'lll'f'liOÜII'ti 

3000 Scotten Blvd., Bvríngtos, Iowa 
Cable Address: Western .anion J2WCO 'Fat. No. 2,700,105 Car *tight JSA 1957 
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NEW SONOTONE CA -12 12" CO -AXIAL LOUDSPEAKER 

40- 14,000 cycles - elliptical cone tweeter - complete divid- 

ing network. And the price...$19.50. That's right, $19.50. 

Yet it out -performs speakers selling at three times the 

price. Interested? Listen to the CA -12 and be convinced. 

Ask your dealer for a demonstration, or send your name and address for full details. 

Electronic Applications Division 

S O N OTO N E® CORPORATION 
ELMSFORD. N. Y. 

SONOTONE CORPORATION, Dept. LE -67, Elmsford, N.Y. 

NAME 

ADDRESS 

CITY 

L 
10 

ZONE STATE 

J 

NEWS BRIEFS (Continued) 

trodes in the form of disk- shaped sleds 
and itself acts as the fourth electrode. 

In operation the driver keeps an eye 
on a recorder as the Weasel moves over 
the snow. When the search head, pushed 
ahead of the vehicle, reaches a crevasse, 
the dielectric difference in the air in 
the crevasse and and the surrounding 
area causes a noticeable indication. 

In tests covering more than 100 miles 
of the Greenland Ice Cap, the detector 
located all known creavasses and a 
number of new ones. 

Calendar of Events 
National Telemetering Conference, NI:o 
27 -29, Hotel Cortez, El Paso, Tex. 
1st Annual Conference on Production 
Techniques, June 6 -7, Willard Hotel, 
Washington, D. C. 
National Technical Career Conference 
and Exposition, June 8 -12. Sherman 
Hotel, Chicago. 
2nd RETMA Symposium on Applied Re- 
liability, June 10 -11, Hotel Syracuse, 
Syracuse, New York. 
National Convention on Military Elec- 
tronics, June 17 -19, Sheraton Park Hotel, 
Washington, D. C. 
British IRE Convention, June 27 -July 1, 
University of Cambridge, England. 

FM RADIO RADIATION is being 
,hocked by RETMA to determine 
whether foreign -made receivers comply 
with limits specified by the FCC for 
domestic manufacturers. Also concerned 
with the increasing rate of foreign 
tube imports, RETMA is gathering 
statistical information on the number 
of tubes being brought in from foreign 
countries. 

ONE MILLION TV SETS are foreseen 
in Japan by the end of this year, 
according to a survey by Kyodo news 
agency. This means one set to each 
90 persons. 

The big growth in TV receivers is 
expected to follow the expansion of 
microwave facilities and the establish- 
ment of six new Government -sponsored 
stations in April, two more during the 
summer and eight others scheduled for 
later in the year. Forty additional 
applications are on file with the Postal 
Ministry (licensing agency in Japan) 
by private firms. 

The high price of receivers is still 
a major factor in retarding general 
popularity of television in Japan, as 
the present price of $200 for a 14 -inch 
set represents six months' take -home 
pay to a factory worker. 

TELEVISION TAX to support televi- 
sion maintenance districts was pro- 
posed in a bill introduced in the Nevada 
Assembly. 

Introduced by White Pine County 
where a community antenna system is 
planned it would provide for a TV 
maintenance district to be set up upon 
a petition of the local county commis - 
sioners by a majority of registered 
voters. 

The commissioners would appoint 
three trustees if the petitions did not 
specify them. Then the commissioners 
could tax TV set owners for the support 
of the district. END 

RADIO -ELECTRONICS 
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GET YOUR FCC LICENSE 

We Guarantee* 
to train you 

until you receive 

Your FCC License 
*See Free Catalog for complete details 

Cleveland Institute training results in success 
with commercial FCC examinations .... easily .... and quickly 

Here's Proof: 
Name and Address License Time 

John H. Johnson, Boise City, Okla 1st 20 week, 
Prentice Harrison, Lewes, Delaware 1st 27 weeks 
Francis W. Bartley, Danbury, Conn 2nd 15 weeks 
Herbert W. Clay, Phoenix, Arie 2nd 22 weeks 
Thomas J. Bingham, Finley, N. Dak 2nd 9 weeks 

(Names and addresses of trainees in your area sent on request) 

Cleveland Institute training results in job offers like these: 
Radio Operators & Technicians 
American Airlines has openings for 
radio operators and radio mechanics. 
Operators start at $334.53 per month. 
Radio mechanic',: salary up to $1.99 
per ham'. Periodic increa,et with op- 
portunity tie ; il%anC meat. Many com- 
pany law,i -,r-. 

Electronic Technicians 

Convair Elect 'onics Department: Radio 
and Radar Mechanics. Electronics 
Technicians, and Junior Engineers are 
wanted for a special program on fire 
control development and installation. 
Beginning rate: :13Gí and np. 

And our trainees get good jobs 
Salary Increased 
"I re, nrl' . r d a position as Test En gine, r with tirlpa r. Inc. A'.u1- .1.,,ttial salary increase was involved. Sly Cleveland Institute training played a major role in qualifying; me for this position." 

Boyd D in.-herir 
105 Goodwill ('t., Apt. C Falls Church, Va. 

Eastern Airlines 
Ina year and a half, he received his first class FC(' License. He is continuing his training wisp Cleveland Institute. His goal Is much higher than ills present position with Eastern Airlines, so he Is adding technical "know-how.' to his practical experience. 

Bob Thompson 
2935 ironwood Drive \'ashvllle 1 -I. Tennessee 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE -6, 4900 Euclid Bldg., Cleveland 3, Ohio 

IN A HURRY! 
We can train you to pass your License 
Exams if you've had any practical experi- 
ence- amateur, military, radio servicing, of 
other. Our proven plan can help put you 
on the road to success. 

* Your FCC ticket will be recognized by employers 
as proof of your technical ability. 

Mail Coupon Now 

and get 
all 3 books 

FREE 

Mosey Making 
FCC License 
Information 

Accredited by National 
Home Study Council 

Cleveland Institute of Radio Electronics 
Desk RE -6, 4900 Euclid Bldg., Cleveland 3, Ohio 

Please send Free Booklets prepared to help me 
get ahead in Electronics. I have had training or 
experience in Electronics as indicated below: 

Military D Broadcasting 

Radio -TV Servicing Home Experimenting 

Manufacturing Telephone Company 

D Amateur Radio Other 

In what kind of work are you 
now engaged? 

In what branch of Electronics 
are you interested 

Name 

Address 

City Zone State 
Special Tuition Rates to Members of Armed Forces 

Age 

JUNE, 1 9 5 7 11 
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dieWatakeewee deY6yeav 
SELL AS WELL AS USE WEN TOOLS 

4 
BASIC 

POWER 
TOOLS 

fhob 

1 SMALL COMPACT DISPLAY 

SANDER 
POLISHER 

- ON COUNTER 

- IN WINDOW 

- FLOOR DISPLAY 

- ON WALL 

2'tùu»uun Sp are - ?i!ir,namfiueOn &Jr 
EVERYTHING THEY NEED FOR THE HOME WORKSHOP 

From this 1 compact display you can supply the 
proper tool for practically every requirement of the 
home handyman, hobbyist, or home repair man. 
With these tools he can solder, hot -cut plastic tile, 
heat -seal plastic containers, etc., remove old putty 
or dents from wood surfaces. Fie can saw almost any 
material any shape, swiftly and accurately. He can 
drill % " holes in metals or masonry; up to % " in 

I WEN 
12 

wood. He can sand and polish. Furthermore, you have 
the advantage of offering WEN products- recognized 
as the best designed, most complete line of power 
tools of professional quality at home workshop prices. 
They're U.L. listed; fully guaranteed. And they're 
PRE -SOLD for you by extensive national and local 
advertising, publicity in magazines, newspapers, 
trade papers, and by highway signs coast to coast. 

A TREMENDOUS SUCCESS -ORDER FROM YOUR JOBBER TODAY! 

PRODUCTS, INC. 5808 NORTHWEST HIGHWAY, CHICAGO 31, ILL. 

(Export sales, Scheel International, Inc., Chicago) 

RADIO -ELECTRONICS 
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An Invitation . . . 

To men who want to 'go places" 
in TV SERVICING 

Find out about this NEW, 

ALL -PRACTICE WAY 

of becoming a Professional 
TV SERVICEMAN 
If you have some Television or Radio experi- 
ence, or if you know basic Television -Radio 
principles but lack experience -N.R.I.'s Pro- 
fessional Television Servicing course can train 
you to go places in TV servicing. This adver- 
tisement is your personal invitation to get a 
free copy of our booklet describing this train- 
ing in detail. 

Get COLOR -TV Textbooks Early 
The day you enroll, N.R.I. sends you special 
Color -TV textbooks to speed your knowledge 
and understanding of this vast, growing phase 
of Television. Many full color pictures and 
diagrams help you recognize defects and learn 
how to correct them quickly and properly. To 
cash in on the coming Color -TV boom you'll 
need the kind of knowledge and experience 
this N.R.I. training gives. 

Learn -by -Doing "All the Way" 
This is 100% learn -by- doing, practical training. 
We supply all the components, all tubes, in- 
cluding a 17" picture tube to build a TV re- 
ceiver 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 
experience aligning TV receivers, eliminating 
interference, using germanium crystals to rec- 
tify the TV picture signal, obtaining maximum 
brightness and definition by properly adjusting 
the ion trap and centering magnets, etc. There 
isn't room to list all the servicing experience 
you get. 

Mail Coupon -Get Details Free 
Once again -it you want to go places in TV 
servicing, we invite you to find out what you 
get, what you practice, what you learn from 
N.R.I.'s course in Professional Television Serv- 
icing. See pictures of equipment supplied, read 
what you practice. Judge for yourself whether 
this training will further your ambition to 
reach the top in TV servicing. We believe 
it will. We believe many of tomorrow's top 
TV servicemen ... for black and white, UHF 
and Color TV . will be graduates of this 
N.R.I. training. Mail the coupon now. There is 
no obligation. 

NATIONAL RADIO INSTITUTE 
Dept. 7FFT, Washington 9, D. C. 

Oldest and largest Home Study 
Television -Radio School 

JUNE, 1957 

Use your spare time to train at home for TV's fop servicing jobs. 
N.R.I. Professional Television Servicing Course includes 17" 
picture tube, all other tubes and components to build TV receiver, 
5 inch professional type Scope, highly accurate Signal Generator. 
Training low in cost. Monthly Terms. 

Here's What Graduates Say 
"I have serviced about 95% of common 
TV complaints and quite a few that are 
not common. A year ago I wouldn't have 
known where to start. Now I can fix a 
TV receiver defect in minutes when it 
used to take hours." TAMES D. MCING- 
VALE, LAKE CORMORANT, MISS. 

r 

"Your course is so thorough that anyone 
interested in the challenge of servicing 
shouldn't miss the opportunity. I can 
find my way around a TV chassis as easy 
as I can my own home as a result of 
your Professional TV Servicing Course." 
C. DORITY, SILVER SPRING, MD. 

National Radio Institute, Dept. 7FFT 
16th and U Sts., N.W., Washington 9, D.C. 
Please send my FREE copy of "How to Reach the Top in 
TV Servicing." I understand no salesman will call. 

Name Age 

Address..._ 

City_- Zone State 
ACCREDITED MEMBER NATIONAL NOME -STUDY COUNCIL 

13 
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Model DSS 

3- speed, 4 -pole 
motor 

. 
Model DR 
2 -speed 
4 -pole motor 

Model AX 
Single speed 
2 -pole motor 

Other General In- 

dustries AC induc- 
tion type motors for 
applications rang- 
ing from 1/40 HP 

to 1 /1100 HP 

for 

General Industries' half century 
of manufacturing experience and en- 
gineering know -how stand behind a 

complete line of phonomotors. What- 
ever your phonomotor requirements 
may be, from nursery phonographs 
to hi -fi, it pays to RELY ON GI for 

*quality, economy and dependability 

a Complete Line from a Single SourCe 

RELYon GI 
PHONOMOTORS 

Model RM 4 Single speed 
Model SS3 -3 speed 

4 -pole motor 
Model SS4 -4 speed 
2 -pale motor 

r 

Model D -10, 4 -pole, shaded Model BX, Battery pow - 

pole A.C. induction type for ere d, 3 -speed motor 
tape, wire, or disc recorders (45, 331,5, 163S R.P.M.) 

DEPT. GR ELYRIA, OHIO 

LOOK hatD1O-I;cTh,oNic5 Ms 

O 

1 1s:!fory in the Months ahead 1 

^Servicing Modern Damper Interflex -Type Shortwave 
Circuits Transistor Receiver 

Build a High- Quality, Low -Cost Flyback and Sweep 
Ultra- Linear Type 20 -Watt Circuit Testers 
Audio Amplifier 
An Easily Constructed, Practical Slant on Color TV 

Easily Aligned FM Tuner Servicing 
The JULY.esue of RADIO.ELECTRONICS goes on sale June 25 at all better parts distributors and newsstands 

SUBSCRIPTION RATES 

One year $4.00 Two years $7.00 Three years $9.00 

RADIO -ELECTRONICS 154 West 14th Street, New York I I , N.Y. 
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Correspondence 

IN STEWART'S CORNER 
Dear Editor: 

Concerning Mr. A. H. Stewart's 
letter in your April issue, I would like 
to say that he is definitely not the only 
one who feels as he does. 

Mr. Stewart's comments concerning 
diplomacy are certainly well taken. 
TV service, whether performed on a 

full- or part -time basis, should be based 
on quality service and customer good- 
will. 

The trouble with many technicians 
is their attitude upon starting a job. 
Instead of thinking "How much service 
can I give this customer ?" they think 
"How much can I charge this cus- 
tomer?" A reputation for quality 
workmanship, pleasant customer rela- 
tions and reasonable pricing is far 
more valuable than a license hanging 
on the wall to gather dust. We should 
all remember that there is a big differ- 
ence between being in business and 
being a businessman. 
Dayton, Ohio ARTHUR BRISCOE 

"WRONG QUIZ" WRONG? 
Dear Editor: 

In your February issue I think I have 
found an error. It occurs in the "Wrong 
Quiz," problem 5. You list the correct 
answer as D. 

If you consider a cathode -to- heater 
short where the cathode returns to 
ground, you will have a complete circuit 
and current will flow. The tubes before 
the shorted stage will be brighter than 
normal. The remaining tubes will not 
be lit. EDWARD SULZBACH 

Philadelphia, Pa. 
(We agree that if such a cathode-to- 

heater short did occur in the next to the 
last tube of the series string only one 
tube would be out. But if the short were 
near the ground end of the filament, it 
would light and the tube that was out 
would not be the bad one. If the short 
were at the other end of the filament, 
two tubes would be out, thus not fitting 
the statement.) -Editor 

CUSTOMER RELATIONS 
Dear Editor: 

In answer to Mr. A. H. Stewart's 
April letter, "A TV Owner Comments," 
why didn't he call an ethical shop in the 
first place? An ethical shop would have 
made good its guarantee. 

From Mr. Stewart's letter, I assume 
that the set was working at the time 
the bill was presented, as it would be 

difficult to collect if the set were acting 
up at that time. 

That the set failed again does not 

RADIO -ELECTRONICS 

r 
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. Save oftJamous knight® HI -FI 
THE VERY BEST FOR LESS: Knight Custom components 

are built to ALLIED'S own special high standards to deliver 

outstanding musical quality with distinguished appearance at 

money- saving minimum cost. Each unit is unconditionally 
guaranteed for one full year. 

Sensational Knight "Tri -Fi" 

3 -Way 12" Hi -Fi Speaker 

MORE FOR YOUR 

HI -FI DOLLAR 

ALLIED'S $A 950 
SPECIAL PRICE L, 

Heavy 1N-Pound Alnico -V Magnet 

3 Radiating Elements for Smooth Response 

Compression -Type Horn -Loaded Tweeter 

!!II,, 

Response, ± 5 db, 35- 15,000 Cycles! 

egad to die best Here's incomparable Hi -Fi speaker 
value --the new 3 -way type Knight "Tri -Fi" combining a 12" 
cone for bass reproduction, a special conical radiator for mid - 
frequencies and a built -in compression -type tweeter for highest 
frequencies. Includes L -pad tweeter level control with calibrated 
dial and control knob. Full 14 -pound woofer magnet for solid 
bass response; heavy rattle -proof frame. Overall range is ± 
5 db, 35- 15,000 cps. First crossover at 2,000 cps; automatic 
crossover from mid -range to tweeter at 4,000 cps. Cone reso- 
nance: 50 cps; power capacity, 25 watts program material; im- 
pedance, 16 ohms. Diameter 12- 1/16 "; depth, 8 ". Unconditionally 
guaranteed for one full year. Shpg. wt., 12 lbs. 
81 DX 839. Knight "Tri-Fi" Speaker, only $4950 

Only .$4.95 down on our Easy Terms 

TOP VALUE knight HI -FI COMPONENTS 

DeLuxe 24 -Watt Amplifier "Space- Saver" 
design; response, ± 0.75 db. 20- 40,000 
cps; 12- position compensation; variable 
damping; loudness control; rumble filter; 
tape head input; hum balance. U.L. Ap- 
proved. 30 lbs. 
Model 94 SZ 709. Net $94.50 

ONLY 

$6450 

"Bantam" 12 -Watt Amplifier. Response, 
0.5 db, 20- 20,000 cps; 3- position com- 

pensation; variable damping; loudness 
control; built -in preamp; tape head input; 
7 inputs; "Space- Saver" design. U.L. Ap- 
proved. 18 lbs. 
Model 94 SX 708. Net $64.50 

EASY TERMS 

.. 
---`-R e $9950 

t'1 

SAVE! 

EXCLUSIVE WITH 

ALLIED 

Knight "Tri -Fi" Speaker Installed in 

Knight -Klipsch Enclosure 

Comes to you ready to play - 
complete with Knight "Tri -Fi" 
speaker installed in handsome 
Knight - Klipsch enclosure. En- 
closure is designed to use walls 
of room to extend bass range; 
"Tri -Fi" speaker covers en- 
tire spectrum of audible sound. 
Enclosure measures 32 x 21 x 
141A". Speaker impedance, 16 
ohms; power handling capac- 
ity, 25 watts. Available in : Blonde or Mahogany finish. 
You save $I2.50 over the price 
of the separate units! Shpg. 
wt., 44 lbs. 
94 DZ 787. Blonde finish. 
94 DZ 786. Mahogany finish. 

Save $12.50 

ALLIED'S 

$ 50 SPECIAL 
PRICE 

ALLIED'S OWN KLIPSCH- 

LICENSED ENCLOSURE 

ONLY 

DeLuxe Basic FM -AM Tuner. Matches 
DeLuxe amplifier; AFC; tuning meter; 
tuned RF on FM and AM; FM discrimi- 
nator; 2 cathode followers; exceptional 
sensitivity. FCC Approved Radiation; 
U.L. Approved. 17 lbs. 
Model 94 SX. 711. Net $99.50 

ONLY 

$1450 

"Bantam" Basic FM -AM Tuner. Matches 
"Bantam" Amplifier; AFC; FM limiter 
and discriminator; output level control; 
RF stage; high sensitivity; temperature - 
compensated oscillator. FCC Approved 
Radiation: U.L. Approved. 13 lbs. 
Model 94 SX 710. Net $74.50 

AVAILABLE 

okdo ¡pm ALLIED RADIO 
<Atekica's c( L- g( CeRfetc 

SPECIAL VALUE SUPPLEMENT NO. 165 FREE 

ëE'-' 1 ... . 

4 

JUNE, 1957 

uu eeo { 

Send for it. Packed with top values in Hi -Fi 
systems and components; Recorders and supplies) 
all -new Public Address systems and 
components; super -value build -your -own 
Knight -Kits. Amateur equipment; electronic tubes 
and parts; tools, books, etc. FREE -send coupon 
today for your copy of ALLIED Supplement No. 165. 

Each, only $9950 

Only $9.95 down 
on our Easy Pay terms 

Save $44.72 On This Quality Knight 

"Space- Saver" Hi -Fi Phono System 

ONLY 

$1995 

Top value in a superb Hi -Fi 
music system. You save 

0 $44.72 over cost of individ- 
ual components. No cabinets 
required. Includes Knight 

12 -Watt `Bantam" Amplifier; Garrard RC 
121 -4 Changer and base, with G.E. RPX 
052 -A Triple -Play Cartridge (diamond -sap- 
phire styli); Knight -Klipsch enclosure with 
Knight 12" Tri -Fi speaker installed (specify 
Blonde or Mahogany finish). Easy to install 
anywhere. Shpg. wt., 92 lbs. 
992 A 505. Knight Phono System. 
Only 

Only $19.95 down on our Easy Terms 

ALLIED RADIO CORP., Dept. 2 -F7 

100 N. Western Ave., Chicago 80, III. 

OUR 
36th 
YEAR 

Ship the following KNIGHT Hi -Fi equipment 

enclosed. (All prices Net F.O.B. Chicago) 

Send FREE ALLIED Supplement No. 165 

Name 

Address.. 

City Zone State 
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Smallest 4 -stage 
transistor amplifier 

...doorway to 
opportunities 

unlimited! 

MODEL TA -11 (ACTUAL SIZ's 

Puts you at the threshold of countless 
fascinating possibilities. It's the small- 
est, most advanced audio -amplifier yet 
developed - Centralab's revolutionary 
4 -stage transistor amplifier. 

Its realm of application is limited only 
by your inventive imagination ... helps 
you enjoy the fun of building pocket - 
size radios and recorders, test equip- 
ment, computers, many other projects. 

Cen 
16 

The TA -11 amplifier includes 4. special 
transistors, 5 capacitors, 12 resistors, 
plus wiring. It's a complete amplifier 
with 75 db. gain in one ultraminiature 
package that runs off a flashlight bat- 
tery or mercury cell. 

If you haven't already received techni- 
cal data on this unit from your Cen- 
tralab distributor, ask him about it. Or 
write direct - ask for Bulletin 42 -235. 

gob /A DIVISION OF GLOBE -UNION INC. 
® r 422E EAST KEEFE AVENUE MILWAUKEE T. WISCONSIN 

CORRESPONDENCE (Continued) 

necessarily mean the shop was incom- 
petent nor does it prove the part -timer 
better qualified than the shop. The set 
could have given trouble later because 
an intermittent set can easily fool shop 
test equipment. Possibly the condition 
of the circuit parts at the time the 
part -timer worked on the set was such 
that it was easier to locate faulty 
intermittent parts. The part -timer may 
have had the luck of being there just 
at the right time -when the set was 
showing up the bad parts! 

Many good full -time technicians, like 
our part- timer, are lost to our service 
industry because most of the public can 
not tell a good from a bad shop. Cer- 
tainly, Mr. Stewart would not have 
called that shop if he knew it was not 
an ethical one. Good technicians give 
up, too, because they cannot stand the 
unjust accusations leveled at them. For 
example, sometimes the customer does 
not even give an ethical shop the cour- 
tesy of informing it when his set is not 
working properly. He accuses the shop 
behind its back without giving it a 
chance to make its work good. 

I feel the injustices to both customer 
and qualified technician can be cor- 
rected. A service organization should 
be created in each locality. The mem- 
bers in good standing and their ethics 
should be published periodically in the 
paper, along with the statement, "Any 
customer who is using a member and is 
not entirely satisfied with work per- 
formed or feels the bill excessive should 
write to the Investigating Committee 
that will investigate this matter to his 
full satisfaction." If the complaint is 
found to be a case of dishonesty, the 
service technician must be dropped from 
the organization! If it is not dishonesty, 
then he must fix the set again at no 
charge. 

Please comment on this plan. To my 
amazement, several well established 
shops in this areas have turned it down I 

MELVIN COHEN 
Suburban Television 
Hudson Falls, N.Y. 

DUB TECHNICIANS 
Dear Editor: 

The comments of Mr. A. H. Stewart 
in the April issue (perhaps inadvert- 
ently, but nevertheless vividly) go a 
long way in support of the view that 
there are all too many "dubs" mas- 
querading as TV technicians! The mere 
fact that they are full -time "dubs" 
rather than the part -time variety 
emphasizes the problem and brings 
home, concretely, the desperate need 
for legislation separating the sheep 
from the goats. 

Mr. Stewart's complaint of high- 
handed methods and browbeating are 
not peculiar to full -time TV technicians 
any more than freckles are. I dare say 
we have technicians well versed in 
etiquette and the social graces. His 
lone experience in this regard proves 
only that he met the other kind. If Mr. 
Stewart prefers part- timers, that's his 
business. But when he suggests that all 
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i FREE 8OokIt t Today! Ge 
a with career -building facts , 

tap it it can 

you to a bigger fob, better pay, securit 
in radio -TV- Y and success electronics 

* 

"YOUR FUTURI IN THE NEW WORLD OF ELECTRONICS" - 
Contains c proved plan for your successful career in: 

RADAR * GUIDED MISSILES * SERVO 
COMPUTERS * AERONAUTICAL 
BROADCASTING AM FM TV * MILITARY * NAVY 
CAA * COMMUNICATIONS * MANUFACTURING 

A PROVED CAREER -PREPARATION 

PLAN THAT WORKS! 

This free book has brought success home 
to thousands of men just like you! They are 
now enjoying responsible jobs, good pay 
and the good things of life. So can you! In 
less time than you think! We tell you how 
you can carve out a bigger better -paying job. 
Our proves_ career -preparation plan works 
because it was written by authorities who 
know exactly what the ..'aried electronic 
industries want, need and c spect from you 

ELECTRONICS' FUTURE CAN BE 

YOUR FUTURE 

You can't keep up with the tremendous 
changes in the electronic industries. What's 
predicted for next year becomes outdated in 
a few months! All phases of the electronic 
industries are experiencing phenomenal 
growt..i. There are thousands of career open- 
ings, big ones. Industry can't find enough 
trained manpower to fill them in manu- 
facturing, testing, servicing, broadcasting 
and telecasting. 

TAKE TV FOR EXAMPLE! 
Four hundred and six stations are on the 

air! Many more are building or in the plans 
stage: 38,000,000 sets are in use. Color TV 
is just starting to really come alive! This 
sanie phenomenal growth picture is repeated 
in es cry phase of business employing elec- 
tronics crime prevention, aeronautics, fire- 
fighting, communications, to name but a 

few. CREI has the plan to keep you moving 
upward, to help you assume your rightful 
place! 

CREI GRADS ARE IN DEMAND! 
The big companies know CREI men have 

what it takes! CREI grads are at work in 
America's biggest corporations, in positions 
ranging from technicians to engineers to top 
management. Companies such as Canadian 
Broadcasting Corp., Douglas Aircraft Co., 
Glenn L. Martin Co., All -American Cables 
and Radio, Inc., Federal Electric Corp., 
U.S. Information Agency (Voice of Amer- 
ica), and United Air Lines, are now paying 
for CREI training for their own technical 
staffs. Our placement bureau has more 
requests for CREi- trained men than we 
can presently supply. 

Act Now! 
TAKE THAT FIRST BIG STEP! 

NO OBLIGATION 
Fill out and mail the coupon. When 

you do, you'll he on the way to higher 
pay, a better job and complete career 
security. Act right away. Send for 
your free book today. 

CREI GRADS EASILY PASS 

FCC EXAMS! 
you start feeling the benefits of CREI 

training right away, either with your present 
connection, or with a future employer. 
You'll have all the training you need to 
secure your FCC commercial license. 

CREI also offers resident instruction: at the 
sanie high technical level, day or night, in 
Washington, D. C. New classes start fre- 
quently during the year. 1f this type of 
instruction meets your requirements, check 
the coupon for Residence School catalog. 
Qualified residence graduates may earn the 
degree of Associate in Applied Science. 

INFORMATION FOR VETERANS 
If you are eligible for training under the 
new G.I. Bill of Rights, check the coupon 
for full information. 

MAIL THIS COUPON TODAY! 
CAPITOL RADIO ENGINEERING INSTITUTE 

EcPD Accredited Trchnicat In,titure Curricula Founded 1927 

Dep'. 146 -D 3224 16th St., N.W., Washington 10, D. C. 

Please send nie your course outline and FREE Illustrated Booklet 
"Your Future in the New World of Electronics" ... describing 
opportunities and CREI home study courses in Practical Electronics 
Engineering Technology. 

CHECK Electronic Engineering Technology 
FIELD OF Broadcast (AM, FM, TV) Engineering Technology 
GREATEST Television Engineering Technology 
INTEREST D Aeronautical Electronic Engineering Technology 

Name .Age ___ 

Street 

City Zone State 

[ n 

L---------- 
J U N E 1 9 5 7 

To help us answer your request 
intelligently, please give the fol- 
lowing information: 

EMPLOYED 
BY........... 

TYPE OF 
PRESENT WORK.. 

SCHOOL 
BACKGROUND. 

ELECTRONICS 
EXPERIENCE 

IN WHAT BRANCH OF ELECTRONICS 
ARE YOU MOST INTERESTED? 

THOUSANDS LIKE YOU 

HAVE SUCCEEDED WITH CREI'S 

PLAN ! "CREI TRAINING IS BEST" 

<iune CREI train - 
ini; upint recommenda- 
tion of two top engineers. 
I3elore I had completed 
the course I became 
transmitter chief of a 5 
kW station. I um now 
,onplt?ved as a technician 
or a IONI KW TV station, 
and in spare tinte hare a 
god TV sales and service 

bruines. Aurore inter - 
sted inn his electronic 

A 
future should have CR El 
training. " . 

--Arlie D. Patton, San Antonio, Texas. -I know of no case in which a reran who 
applied himself and completed the CREI 
coarse failed to better himself through pro- 
motion and increase in salary.' ...- Wendell 
L. Fraser San Diego, Calif: 
-CREI has raised me to professional 

status as u radioman. Thinks to your in- 
structors who always gave me needed help." 
-- Victor Mentzer, Wilmington, Del. 
-1 have been in radin and erectronics for 

24 years. I fully recommend CREI as the 
best school I have seen. " -L. McManus, 
Montreal, Canada. 
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NOME IT- 
BUILD ALLIEDS OWN 

Knight- 
Kits 

Here is a typical Knight -Kit value - 
available only from ALLIED -one of 

45 great Knight -Kits you'll find 
in our special Supplement No. 165. 

Write for your FREE copy today. 

knight -kit INSTRUMENT VALUE 

PRINTED CIRCUIT VTVM KIT 

Model 
Y-125 

$2495 

Tops for stability, accuracy and value. 
Greatly simplified wiring -entire chassis is 
a printed circuit board. Uses low- leakage 
switches; 1% film -type precision resistors. 
Balanced- bridge, push -pull circuit permits 
switching to any range without adjusting 
zero set. SPECIFICATIONS: Easy -to -read 434" 
meter with sensitive 200 microamp move- 
ment. Zero- center scale and direct -reading 
db scale. Polarity reversing switch. Re- 
sponse, 30 cycles to 3 mc. Input resistance, 
11 megs. Ranges: AC peak -to -peak volts, 
0- 4- 14 -40- 140 -400 -1400 -4000; AC rme v. and 
DC v., 0- 1.5- 5 -15 -50 -150- 500 -1500; ohms, 
0- 1000- 10K -100K; 1 -10 -100 -1000 megs; db 
scale, -10 to +5. Complete, including bat- 
tery and test leads. Size, 7% x 53 x 4'4". 
Shpg. wt., 7 lbs. 

$2495 Model Y -125. Net, F.O.B. Chicago.... 
OTHER knight -kit INSTRUMENT VALUES 

20,000 OHMS/VOLT 
VOM KIT 

Y -140 52956 

TUBE CHECKER KIT 

Y -113 52975 

1000 OHMS VOLT 

VOM KIT 

Y -128 51695 

04000 
RF SIGNAL 

GENERATOR KIT 

Y -145 51975 

See our Supplement No. 165 for 18 other 
knight -kit instrument values 

SUPPLEMENT 
featuring knight -kits 
Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight -Kits, including Test 
Instruments, Hi -Fi, Hobbyist 
and Amateur Kits. Write 
for your copy today. 

Dpt2-F-7, 100 N. Western Ave., Chicago 80, III.' s 
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CORRESPONDENCE (Continued) 
full -time technicians lack courtesy and 
are gorillas, he is hardly objective. 

HARRY M. LAYDEN 
Judd -Bennett Co. 
New York, N. Y. 

HE'S WITH STEWART 
Dear Editor: 

In answer to A. H. Stewart of Bloom- 
ington, Ill., please assure him that he 
is not alone. RENO DAIGLE 
Lowell, Mass. 

DO- IT- YOURSELFER 
VIEWPOINT 

Dear Editor: 
There is too much griping about 

"yourselfers." After all, we are all 
guilty at one time or another. Ever 
try to check the ignition on your car 
or install an electric outlet in your 
home ? But to relate my experience: 

Some shops here know I'm studying 
radio and television; those that know 
are helpful and polite. But if they 
don't know, boy, are they hostile when 
I ask for a capacitor or resistor I'm 
short of! One shop put me through 
the third degree when I asked for an 
electrolytic. I paid list price for it, 
so what I was going to do with it was 
my own business. 

In my regular job, which takes me 
around the county quite a bit, I stop 
in some of the shops for a few moments 
and find that most of the regulars are 
swell fellows. When I inquire about 

"do- it- yourselfers," most of them agree 
with me that the set is the customer's 
property and what he does with it is 
his business. 

Most of the pros who get annoyed, 
I believe, do so because it takes a lot 
more brains and knowledge to cope 
with the results of untrained hands in 
a TV set. But doesn't that sign out- 
side the door say "TV Servicing" ? No 
distinction about the type of trouble, 
whether due to natural wear, an act 
of God or the hands of the owner, 
Besides, the customer knows he must 
have snafued something, so he is 
usually willing to pay. But don't ridi- 
cule him -that's murder (to your busi- 
ness), the word -of -mouth kind. 

By the way, your magazine is a must 
every month. Think your scheme for 
better marked diagrams and plans is 
going to be swell. 

P. DEAN SOMMERVILLE 
Marshfield, Wis. 

DIMENSION DILEMMA 
Dear Editor: 

In recent times some manufacturers 
of batteries for standard penlights are 
so length. Some bayonet -cap penlights 
cannot be turned off when assembled 
with the longer batteries. With some 
screw -cap penlights, short batteries 
cause rattling and bulb failure through 
shock. Must we shop for flashlight 
batteries with a vernier caliper? 

JOSEPH F. HAUBER 
Minneapolis, Minn. END 

B B 

B 

BENCO TV ASSOCIATES LTD. 
TORONTO. ONTARIO 

Canada's Leading Manufacturers of 
Amplified Master Antenna Systems 

°Jake eaacdte ciia amzQCO,acc.rty td ei2 

eíi,aarieoí,t ad &aLa,aim Yicpincee on Vetnaa/a 

FOR 

AI)L1:R E L1:1 'TßONICS INC. 
NEW ROCHELLE. N.Y. 

America's Leading Manufacturers of 
Translating and Repeating Equipment 

MICROWAVE LINKS TRANSLATORS REPEATERS 

FREQUENCY MEASURING EQUIPMENT ANTENNAE 

INDUSTRIAL TV CAMERAS TV BROADCASTING EQUIPMENT 

MAGNETIC AMPLIFIERS INDUSTRIAL CONTROLS 
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LITTELFUSE 

Whenever there is 
a new fuse need 

for service... 

It is a/Ways Littelf use that gives you the complete package 
for your requLrements. 

Now-the LC fuse caddy for your tune caddy-an assortment 
of 15 LC fuse types to cover over 94% of all service require- 
orients for-this new fuse which is rapidly becoming the TV fuse 
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Radiart vibrators are the 

Standard of Comparison for 

quality, performance and 

dependability in the industry! 

Men who know ...manage- 

ment, jobbers.... and 

servicemen ... ALL agree 

that experience over the 

years has dictated that 

RADIART vibrators are the 

ones to buy and use. 

AND ... the complete line 

of COMMUNICATION 

vibrators offers the correct 

replacement for 6 volt 

and 12 volt applications. 

Be sure you have the new 

vibrator replacement guide... 

write for your FREE copy... 

depend on 

RADIART 
VIBRATORS 
...the COMPLETE replacement line 

THE RADIART CORP. 

CLEVELAND 13, OHIO 

A Subs,diary of Cornell -Dubilier 

RADIO -ELECTRONICS 
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Get all this extra value ... 

When you buy ALUMINIZED PICTURE TUBES 

for your replacement work 

LONG LIFE ALUMINIZATION 

CROSS -CHECK QUALITY ASSURANCE 

CORONA INHIBITOR 

FULL ONE YEAR WARRANTY, BACKED BY 

RAYTHEON NAME 

ÿ' THOROUGH, QUALITY WORKMANSHIP 

PROMPT, EFFICIENT DISTRIBUTOR 

COOPERATION 
\ 

SATISFIED CUSTOMERS N 
\ 

n 

tNEY'RE 

O 

1 

~6 , VD 510N1 

JUNE, 1 9 5 7 

RAYTHEON MANUFACTURING CO 
Receiving and Cathode Ray Tube Operations 

Newton, Mass. Chicago, III. Atlanta, Ga. Los Angele 
Raytheon makes Receiving and Picture Tubes, ReliableSubminiatureand Miniature Tu 

all these S ductor Diodes, Power Recti`iers and Transistors, Nucleonic Tubes, Micr 
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TEST 5 TUBES in 4 SECONDS EACH . .. ACCURATELY! 

WITH THE NEW ADVANCED ENGINEERED 

MODEL 116 

Gm. & Em. ULTRAFAST 

TUBE & TRANSISTOR TESTER 

Completely 

NEW! 

PRECISE MODEL 116K in kit form $69.95 
PRECISE MODEL 116W factory wired $H9.95 

Incl. carrying case and cover 

Servicemen know the Precise Model 111 (the winner in an independent survey) 
easily rates "the finest tube tester in the field" at any price, BUT FOR AN ON 
THE JOB QUICK -TEST . . . the fastest, most accurate is the PRECISE Model 116. 

What's more you test tubes the foolproof method inherent in the famous Precise 
Model 111. 

Did you ever wish you could plug in 5 of the same type tubes at once and check 
each one individually by rotating a switch? YOU CAN WITH THE PRECISE 
MODEL 116 -Plug in 5 IF tubes and let them heat up at once and then check 
each one separately by rotating the TUBE BANK switch. ACTUALLY CHECK 5 

TUBES IN 20 SECONDS, 4 SECONDS PER TUBE. 

The Precise Model 111 taught the lesson that IF amplifier tubes (like the 6BC5 
or 6AU6) should be tested for Gm (mutual transconductance) while the power 
amplifiers (like the 6L6) should be tested for Em (emission)- that's ULTRAFAST 
Model 116 test! It checks each section of each tube separately ... by rotating the 
FUNCTION SWITCH ... each triode of a dual triode is checked individually . . . 

each diode and the triode of a duo -diode -triode is separately tested and not 
lumped as in other testers ... and a pentode is tested as a pentode -not a diode. 
TRANSISTORS, SHORTS, GAS, LIFE, Em, Gm etcetera can be tested with the 
PRECISE Model 116. 

You can inexpensively extend the Precise Model 116 to test filament current, etc. 
The Model 116 gives an accurate, ultra -fast (3 basic knobs for testing) check of 
television tubes! 

No Surplus -An etched panel- beautiful Moleskin covered wood carrying cose 
and cover and specially simplified instructions makes the PRECISE MODEL 116 
THE FINEST FAST -CHECK TUBE TESTER AND DOLLAR EARNING TRAVELING 
COMPANION A TV SERVICEMAN EVER HAD. 

Not yet at your distributor. Order NOW to insure early delivery. 
SEE YOUR LOCAL DISTRIBUTOR FOR PROOF OF WHAT WE OFFER - OR WRITE 
US FOR DOCUMENTARY RESULTS OF AN INDEPENDENT SCIENTIFIC SURVEY. 

THE FINEST VOLT, REG, 
7" VTVM KIT 

9071K $35.95 
9071W $49.95 

LOW PRICED RF SIGNAL GENERATOR 
"BEST BUY" IN GEN. FIELD 

610K $23.95 

WRITE FOR CATALOG RE 6 -7 
61OKA pre -assembled head $28.95 
610W $39.95 

THE FAMOUS MODEL #111 

111W $139.95 
Incl. Carrying Gase 6 Cover 

Low Priced 5 "' Color Scope 

315 K $59.95 
3151 W $109.95 

LOWEST PRICED 
WIRED 41/2" VTVM 

909K $25.98 
909W $37.50 

THE FIRST LOW PRICED 
7" COLOR SCOPE 

300K $99.95 
300W $199.50 

THE FIRST AND ONLY 
81/2" COLOR SCOPE 

308K $129.50 
308W $229.50 

\fJ 
RF -AF -BAR GENERATOR 

with pre -assembled' head 
630K $33.95 
630KA` $38.95 
630W $53.95 

UNIV. AF, SINE, SD, & PULSE GEN. Prices slightly higher in the West. Prices and 
. $2.95 635K $33.50 specifications subject to change without notice. PTAK 
. $4.25 635W $52.50 

SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR DISTRIBUTOR TODAY! 

DEVELOPMENT CORP. OCEANSIDE, NEW YORK, U.S.A. 
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10,000 SERVICEMEN NAVE THEIR SAY- 
SURVEY SHOWS SERVICE DATA PREFERENCE 

A recent Howard W. Sams survey among the nation's 
TV -Radio Service Technicians produced over 10,000 
replies to an all- inclusive questionnaire. These men took 
time out to answer over 100 separate questions. Among 
the many valuable facts disclosed, the following will 
prove most significant to every Service Technician: 

Q. HOW FREQUENTLY DO YOU USE SERVICE DATA IN YOUR 
Answer: Over seven out of ten servicemen (74 %) state they 
reference material on all work, including TV, Radio and 
servicing. 

WORK? 

use service 
associated 

Q. WHAT SERVICE DATA DO YOU PREFER? 

Answer: Over eight out of ten servicemen (82 %) prefer PHOTOFACT. 

Q. WHY DO YOU PREFER PHOTOFACT? 
Answer: COMPLETENESS (the overwhelming reason given). COM- 
PLETE, UNIFORM, ACCURATE DATA on over 28,000 TV, Radio,Record 
Changer, Recorder, Amplifier and Tuner models -for faster, easier, 
more profitable servicing. 

COMPLETENESS and exclusive features make PHOTOFACT the overwhelming choice of Servicemen 

COMPLETE Schematic Coverage 
FamoLs "Standard Notation" uniform sym- 
bols (exclusive with PHOTOFACT) are used 
in ever, schematic. Diagrams are large, easy 
to read and handle. Waveforms and volt- 
ages are shown right on the schematic for 
fast analysis. Transformer lead color -coding 
and winding resistances appear on the sche- 
matic. Schematics are keyed to parts lists 
and to parts on chassis photos. 

COMPLETE Photographic Coverage 
Photos of all chassis views are provided for 
each model (exclusive with PHOTOFACT); 
all parts are numbered and keyed to the 
schema,ic and to the parts lists for quicker 
parts identification and location. 

COMPLETE Tube Placement Charts 
Both top and bottom views are shown. Top 
' iew is positioned as seen from back of 

cabinet. Blank pin or locating key on each 
tube is shown. Charts include fuse location 
for quick service reference. 

COMPLETE Alignment Instructions 
Complete, detailed alignment data is stand- 
ard and uniformly presented in all PHOTO - 
FACT Folders. Alignment frequencies are 
shown on radio photos adjacent to adjust- 
ment number -adjustments are keyed to 
schematic and photos. 

COMPLETE Tube Failure Check Charts 
Shows common trouble symptoms and tubes 
generally responsible for such troubles. 
Series filament strings are schematically pre- 
sented for quick reference. 

COMPLETE Parts Lists 
Detailed parts list is given for each model. 
Proper replacement parts are listed (with 

installation notes where required). All parts 
are keyed to chassis photos and schematics 
for quick reference. 

COMPLETE Field Service Notes 
Each PHOTOFACT Folder includes time- 
saving tips for servicing in the customer's 
home -hints for quick access to pertinent 
adjustments, safety glass removal, special 
advice covering the specific chassis, etc. 

OUTSTANDING EXTRA FEATURES 
Each and every PHOTOFACT Folder is 
presented in a standard, uniform layout for 
quick, easy use. PHOTOFACT also main- 
tains an inquiry service bureau for the benefit 
of its customers. 

Whatever servicing method you prefer- checking of waveform, voltage or resist- 
ance- you'll find all the information you need at your finger -tips in PHOTOFACT. 
For only 21/2c* per model, PHOTOFACT helps you solve your service problems in 
just minutes -helps you service more sets and earn more daily! 

Over 

14,000,000 
PHOTOFACT 
Folder Sets 
are in use 

earning more daily 
for thousands of 

Service Technicians 

JUNE, 1957 

*eased on the average number of models covered 
in a single set of PHOTOFACT Folders. 

wort maw 

FOR SERVICE TECHNICIANS ONLY 

Fill out and mail coupon today 

for Free subscription to 
the Sans 

Index -Your guide to 

any receiver model you may ever 

have to service. We'll also 

you our plan showing you 

can own the PHOTOFACT Library 

the Easy-Pay-Way. 

COMPLETE! 
PHOTOFA 

covers over TV, Radio, Changer, 
Record Amplifier and 

Tuner models most complete 
coverage available. 

HOWARD W. SAMS & CO., INC. 
Howard W. Sams& Co., Inc. 
2205 E. 46th St., Indianapolis 5, Ind. 

Put me on your mailing list to receive the Sams Photofact 
Index and Supplements. My (letterhead) (business card) is 
attached. 

Send me the details of the Easy -Pay Plan. 
I'm a Service Technician: full -time: part -time 

My Distributor is: 

Shop Name 

Attn: 

Address 

City 
L 

Zone State 
-J 
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from the maker of the famous TOBE 

"Filterettes "...a newer tal 
of replacement capacitors 

Ceramic Discs 

Twist -Prong 
Electrolytics 

Tubular 
Electrolytics 

['L 
a 

Paper -Oi I; 

As the leading manufacturer of 

high -quality industrial capacitors 
for over 33 years, Tobe has 

the know -how and the facilities 
for producing capacitors that must 
stand up under tough commercial usage.. 

Now Tobe is building the same 
ruggedness and long service 

life into a complete line of 
standard replacement capacitors 
that will stand up under the 
beating of modern TV circuits. 
And they'll cost you no more 

You owe it to yourself to try 
Tobe capacitors on your next job. 
And Tobe is going to make it 
easy for you to do just that. 
See your Tobe Jobber today 
for full details. 
TOBE DEUTSCHMANN CORPORATION. 

INDIANAPOLIS. IND- 

Industrials 

Molded 
Papers 

Ca ft94rt - Pioneers Since 1922 

RADIO -ELECTRONICS 
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offers you th 
finest training 

at home in 

Radio-TV 

electronics, 

TV servicing 

Color TV 

SEND iuh 
Rflmt IYUW: 

te s ours 
5t vy G 

ro^tog No`e N vtotr,9 
ftsdo sor` Ser 

etor 
T e1 e,/ 

=e,sr1 

Colo 
r 

A 
Service of R° 

cOrO°jOt'on dio 

Americo 
°f 

RCA INSTITUTES, INC. 
A SERVICE Of RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET NEW YORK14, N.Y. 

In Canada -RCA Victor Company, Ltd., 
5001 Cote de Liesse Rd., Montreal 9, Que. 

JUNE, 1 9 5 7 

The instruction you receive and equipment you 
get (and keep) will start you on your way. Pay - 
as- you - learn. You pay for only one study group 
at a time. This 52 page book contains complete 
information on Home Study Courses for the be- 
ginner and the advanced student. 

RCA Institutes, Inc., Home Study RE67, 
350 West Fourth Street New York 14, N. Y. 

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

Name 

Address 

City 
L 

Please Print 

Zone State 
-0 
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Bell Laboratories researchers Henry \ h Donald, Dr. Eng. from 
Johns Hopkins, and Max V. Mathews, Sc.D. from M.I.T., examine 
magnetic tape used in new research technique. Voice waves are con- 

verted into sequences of numbers by periodic sampling of amplitudes, 
8000 samples per second. General purpose electronic computers 
act on these numbers as a proposed transmitting device might. 

They send real voices on imaginary journeys 
In their quest for better telephone service, Bell Labora- 

tories researchers must explore many new devices proposed 
for the transmission of speech signals. For example, appa- 
ratus can be made to transmit speech in the form of pulses. 
But researchers must always answer the crucial question: 
how would a voice sent through a proposed device sound 
to the listener? 

In the past it often has been necessary to construct 
costly apparatus to find out. Now the researchers have 
devised a way to make a high -speed electronic computer 
perfectly imitate the behavior of the device, no matter how 
complicated it may be. The answer is obtained without 
building any apparatus at all. 

26 

The researchers set up a "program" to be followed by 
the computer. Actual voice waves are converted into a 
sequence of numbers by sampling the waves 8000 times 
per second. Numbers and program are then fed into the 
computer which performs the calculations and "writes out" 
a new sequence of numbers. This new sequence is con- 
verted back into real speech. Listeners hear exactly how 
well the non -existent device could transmit a real voice. 

With this novel technique, new transmission ideas are 
screened in only a fraction of the time formerly required. 
Thus valuable time and scientific manpower are saved in 

Bell Laboratories' constant search to provide still better 
service for telephone customers. 

BELL TELEPHONE LABORATORIES -( 
World center of communications research and development 

RADIO-ELECTRONICS 
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NEW! 12 -WATT Williamson -type HIGH 
FIDEUTY INTEGRATED AMPLIFIER HF12 

with Preamplifier, 
Equalizer & 

Control Section 

KITs34's WIRED $5795 

Compact, beautifully packaged & styled. Provides 
compete "front -end" facilities and truc high 
fidelity performance. tirect tape head & mag- 
netic phono inputs with NARTB (tape) Sc RIAA 
(phono) feedback equalizations. 6 -tube circuit, 
dual triode for variable turnover bass & treble 
feedback-type tone controls. Output Power: 12 
w cont., 25 w pic. IM Dist. (60 & 6000 cps @ 4:1): 
1.5% 12 w; O.55% @ 6 w; 0.3% @ 4 w. 
Freq. Resp.t 1 w: 4.0.5 db I2 cps - 50 kc; 12 w: 
4 0.5 db 25 cps - 29 kc. Harmonie Dist: 20 cps: 
2 %@4.2w; 1 %@2.5w;30 cps: 2 %r @ 11 w; 
t/% @ 6.3 w; 40 epa: 1 c @ 12 w; tti% @ 9.3 w; 
2000 cps: t/% @ It w; 10 ke: I% @ 10 w; IFt% 
@ 6 w. Transient Resp: excellent square wave 
reproduction (4 user rise- time); negligible ring- 
ing, rapid settling out 10 kc square wave. Inverse 
Feedback: 20 db. Stability Margin: 12 db. Damp. 
ing Factor: above Lo, 20 cps - 15 kc. Speaker 
Connections: 4, 8, 16 ohms. Tone Control Range: 
@ IO ke, -!-13 db: @ 5:) cps, +16 db. Tubes: 
2ECC33 /12AX7, 1ECC82 /12AÚ7, 2 -EL84, 
1EZ81. Size: 11WD: 5W' x 12" x 81/4". 13 lbs. 
COMING SOON 

NEW! 50 -WATT 
Ultra- Linear 
HIGH 

FIDELITY 

POWER 

AMPLIFIER 

HF50 KIT $579$ 
WIRED 17ss 

Like the HF60 shown below, the HF50 features 
virtually absolute stability, flawless transient 
response under either resistive or reactive (speaker) 
load, & no bounce or flutter under pulsed condi- 
tions. Extrenely high quality output transformer 
with extensively interleaved windings, 4, 8, Sc 16 
ohm speaker connections, grain- oriented steel, & 
fully potted in seamless steel case. Otherwise iden- 
tical to HEM Output Power: 50 w cont., 100 w pk. 
IM »latenten (60 & 6000 cps @ 4:1) : below 1% 
at 50 w; 0.5% @ 45 w. Harmonic Dist.: below 
0.5% between 20 cps & 20 kc within 1 db of rated 
power. Freq. Reap. at 1 w: 4-0.5 db 6 cps -60 
kc; 4-0.1 db 15 cps -30 kc at any level from 1 

mw to rated power; no peaking or raggedness 
outside audio range. All other specs identical to 
HF60 below. Matching cover Model E -2, $4.50. 

NEW! 
50 -WATT 

Ultra- Linear 
HIGH - 

4 3 C Ci Ci FIDELITY 

INTEGRATED POWER AMPLIFIER HF52 
with Preamplifier, Equalizer & Control 

KIT 
s6995 

WIRED 310995 Section 
Combines a power amplifier section essentially 
identical to the HF50 power amplifier with a 
preamp- equalizer control section similar to HF20 
below. Provision for use with electronic crossover 
network & additional amplifier(s). See HF50 for 
response & distortion specs: HF60 for square wave 
response, rise -time, inverse feedback, stability 
margin, damping factor, speaker connections; 
HF20 for preamplifier. equalizer & control section 
description. Hum & noise 60 db below rated out- 
put on magnetic phono input (8 my input for 
rated output), & 75 1b below rated output on 
high level inputs (0.6 v input for rated output). 

Matching cover Model E -1, 54.50. 

NEVI 

HIGH FIDELITY PREAMPLIFIER 

-HF61A KIT $2495, b IRED $3715 

With Power Supply: #H161 KIT $2995, WIRED $4495 

Will not add distortion or detract from the wide. 
band or transient respone of the finest power 
amplifier at any control settings. High quality 
feedback circuitry throughout plus the most corn 
plete control & switching far:tities. Heavy -gauge 
solid brushed brass panel, concentric controls, 
one -piece- brown enamel steel cabinet for lasting 
attractive appearance. Feedback-type, sharp cut- 
off (12 sib /octave) scratch & rumble filters. Low. 
distortion feedback equalization: 5 most common 
recording curves for L1's & 7E including RIAA. 
Low -distortion feedback tone controls: provide 
large boost or cut in hiss or treble with mid -freqs 
& volume unaffected. Centralab printed -circuit 
Senior "Compentrol" oudnesr control with con. 
centric les-el control. 4 hi -level switched inputs 
(tuner, tv, tape, aux.) & 3 low -level inputs (sepa- 
rate front panel low -level input selector permits 
concurrent use of changer & turntable). Proper 
pick -up loading & atenuation provided for all 
quality cartridges. Hum bal. control. DC super. 
imposed on filament supply. 4 convenience out- 
lets. Extremely flat widebaad freq. resp.: db 
8. 100,000 cps; ±0.3 db 12- 50,000 cps. Extremely 
sensitive. Negligible hum, noise, harmonic or IM 
distortion. Size: 4.7/8" x 12.5/:6" x 4.7/8 ". 8 lbs. 

NEW 
60 -WATT Ultra -Linear 

HIGH FIDELITY POWER AMPLIFIER #HF60 
with ACRO TO -330 OUTPUT TRANSFORMER 

KIT $1295 WIRED $9995 

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

N COMPLETE with FACTORY -BUILT CABINET - 
W 

2 -WAY HI -FI SPEAKER SYSTEM #HFS1 $3995 

See the "BEST BUYS" NOW IN 
STOCK at your nearest distributor. 
Fill out coupon on other side for 
FREE CATALOG. 

Privet 5 higher on \\'e :l Coast, 

JUNE, 1 9 5 7 

NEW 
COMPLETE with Preamplifier, Equalizer 

& Control Secticn 
20 -WATT Ultra- Linear Willliamson -Type 

HIGH FIDELITY AMPLIFIER #HF -20 

KIT $4995 WIRED $7995 
A low -cost, complete -facility amplifier of the 
highest quality that sets a new standard of per- 
formance at the price, kit or wired. Rated Power 
Output: 20 w (34 w peak). IM Distortion (60 & 
6000 cps /4:1) at rated power: 1.3 %. Max. Har- 
monic Distortion between 20 & 20,000 cps at 1 
db under rated power: approx. 1%. Mid -band 
Harmonic Distortion at rated power: 0.3%. Power 
Response (20 w): ±0.5 db 20- 20,000 cps; 4-1.5 db 
10- 40,000 cps. Fret . Resp. (SA as ): ±0.5 db 13- 
35,000 cps; -±1.5 db 7- 50,000 cps. 5 feedback 
equalizations for LPs & 78s. Low -distortion feed- 
back tone controls: large boosts or cuts in bass or 
treble with rnid- freqs. & volume unaffected. Loud- 
ness control & separate level set control on front 
panel. Low Z output to tape recorder. 4 hi -level 
switched inputs: timer, te. tape, aux; 2 low -level 
inputs for proper larding with all cartridges. Hum 
bal. control. DC superimposed on filament supply. 
Extremely fine output transformer: interleaved 
windings, tight coupling, careful balancing, grain - 
oriented steel. 81/2" x 15" x 10 ". 24 lbs. 
Matching cover Mrdrl El, 13 5.50 

Genuine 2 -way book -shelf size speaker system. Jensen 
heavy duty 8" woofer (6.8 oz. magnet) & matching Jensen 
compression -driver exponential horn tweeter with level 
control. Smooth clean bass & crisp extended highs free of 
coloration or artificial brilliance. Factory -built tuned bass 
reflex birch hardwood cabinet {not a kit) constructed to 
high quality standards. Neutral acoustical grille cloth 
framed by a smooth -sanded solid birch molding. Freq. 
Resp. measured 2 ft. away on principal axis in anechoic 
chamber with I watt input - Woofer: -!-4 db 80-1800 cps; 
Tweeter: 4-2 sib 2800. 10.000 cps; Crossover Region: 1800 
2800 cps, shift in level over this region depends on tweeter 
level control setting. Power- handling capacity: 25 watts. 
Size: 23 "x11 "x9 ". 25 l us. Wiring Time: 15 min. 

Turn page for other EICO ad. 
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V E W ! DYNAMIC 

CONDUCTANCE 

BE & TRANSISTOR 

TESTER =666 
KIT WIRED 
5699$ 5109`5 

'TT!!'jt` .! e 

ttttttttttrt 0 

for COLOR & Monochrome TV servicing 

FREE ChT41.OG 
shows you HOW TO SAVE 507 
on 50 models of top quality 
professional test equipment. 

MA /l COUPON NOW! 

NEW! 
TV -FM SWEEP 

GENERATOR & 

MARKER #368 

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 continuously variable grid voltage (with 5% 
accurate pot). New seeks- string voltages: for 600, 
450, 300 nia types. Sensitive 200 ua meter. 5 
ranges meter sensitivity (1% shunts & 5% pot). 
10 SIX -position lever switches: freepoint connec- 
tion of each tube pin. 10 pushbuttons: rapid insert 
of any tube element in leakage test circuit & speedy 
sel. of individual sections of multi- section tubes in 
merit tests. Direct -reading of inter -element leakage 
in ohms. New gear- driven rollchart. Cheeks n -p -n & 

p -n -p transistors: separate meter readings of col- 
lector leakage current & Beta using internal dc 
power supply. Deep -etched satin aluminum panel; 
rugged grey wrinkle steel cabinet. CRA Adapter$4.50 

NEW! 

COLOR 

5" PUSH -PULL 
OSCILLOSCOPE 

7F425 

KIT $44.95 
Wired $79,95 

7" PUSH -PULL 
OSCILLOSCOPE 

#470 
KIT $79.95 

Wired $129.50 

TUBE TESTER 
.#625 

KIT $34.95 
Wired $49.95 

tests 600 
mil series 
string type 

tubes 
illuminated 
roll -chart 

Pix Tuhe Test Adapter $4.50 

and Monochrome 
DC to 5 MC LAB & TV 

5" OSCILLOSCOPE 

#460 

Entirely electronic sweep circuit (no mechanical 
devices) with accurately -biased inereductor for 
excellent linearity. Extremely flat RF output: new 
ACC circuit automatically adjusts ose. for max. 
Output on each band with min. amps. variations. 
Exceptional tuning accuracy: edge -lit hairlines 
eliminate parallax. Swept O -c. Range 3 -216 mc in 
5 fund. bands. Variable Marker Range 2 -75 mc its 
3 fund. bands; 60 -22.5 mc on harmonic band. 4.5 
me Xtal Marker Ose., xtal supplied. Ext. Marker 
provision. Sweep Width 0 -3 Inc lowest max. devia- 
tion to 0.30 mc highest max. dev. 2 -way blanking. 
Narrow range phasing. Attenuators: Marker Size, 
RF Fine, RI' Coarse (4 -step decade). Cables: out- 
put, 'scope horiz., 'scope vertical. Deep- etched 
satin aluminum panel; rugged grey wrinkle steel 
cabinet. 

NEW! RF 

SIGNAL GENERATOR 

X324 
KIT 
$2695 

.. '4) 

.! 
d 

1 1: 
KIT 
$7995 

WIRED 

$12950 
Features DC Amplifiers! 

Flat from DC -4.5 mc, usable to 10 mc. VERT. 
AMPL.; sens. 25 rms mv/in; input Z 3 megs; 
direct -coupled & push -pull thruout; K- follower 
coupling bet. stages; 4 -step freq -compensated 
attenuator up to 1000:1. SWEEP: perfectly linear 
10 cps -100 kc (ext: cap. for range to I cps); pre- 
set TV V &H positions; auto. sync. ampi. & Lim. 
PLUS: direct or cap. coupling; bal. or unbal. 
inputs; edge -lit engraved lucite graph screen: 
dimmer; filter; bezel fits std photo equipt. High 
intensity trace CRT. 0.06 usec rise time. Push -pull 
hor. ampi., flat to 400 kc, sens. 0.6 rms mv/in. 
Built -in volt. calib. Z -axis mod. Sawtooth Sc 60 cps 
outputs. Astig. control. Retrace blanking. Phasing 
control. 

WIRED 
$3995 e st. 

NEW! PEAK -to -PEAK 

VTM #232 & UNI - 

PROBE (pat. pend.) 
KIT WIRED 
$2995 $4995 

150 kc to 435 me with ONE generator! Better 
value than generators selling at 2 or 3 times its 
cost! Ideal for IF -RF alignment, signal tracing & 

trouble -shooting of TV, FM, AM sets; marker 
gen.; 400 cps audio testing; lab. work. 6 fund. 
ranges: 150 -400 kc, 400 -1200 ke, 1.2.3.5 me, 
3.5 -11 toc, 11 -37 mc, 37 -145 me; I harmonic 
band 111 -435 me. Freq. accurate to ±1.5%; 6:1 
vernier tuning & excellent spread at most impor- 
tant alignment (reels. Etched tuning dial, plexi- 
glass windows, edge -lit hairlines. Colpitts RF ose. 
directly plate- modulated by K- follower for 
improved mod. Variable depth of int. mod. O -50% 
by 400 cps Colpitts osc. Variable gain ext. ampli- 
fier: only 3.0 v needed for 30% mod. Turret - 
mounted coils slug -tuned for max. accuracy. Fine 

Coarse (3 -step) RF attenuators. RF output 
100,000 uv: AF sine wave output to 10 v. 50 -ohm 
Output 7.. 5-way jack -top binding posts for AF in/ 
out; coaxial connector & shielded cable for RF out. 
12AU7, 12AV7, selenium rectifier; xmfr -operated. 
Deep -etched satin aluminum panel; rugged grey 
wrinkle steel cabinet. 

Sep. volt. 
meter & 

ammeter 

KIT 

529.95 

Wired 
$38.95 

64 & 12V BATTERY ELIMINATOR & 
CHARGER 4;1050 

om 
eTe 

,L, 4_ 

. / 

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 X565 

KIT 24.95 
Wired $29.95 

ST, 

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

UniProbe - rrlusie with 
EICO - only 1 probe performs 
oll functions! 

Latest circuitry, high sensitivity &. precision, wide 
ranges & vcrs :ttility. Calibration without removing 
from cabinet. New balanced bridge circuit. High 
7. input for negligible loading. 41/2" meter, can't 
burn -out circuit. 7 non -skip ranges on every 
function. 4 functions: +DC Volts, -DC Volts, AC 
Volts, Ohms. Uniform 3 to 1 scale ratio for extreme 
wide -range accuracy. Zero center. One zero-adj. for 
all functions & ranges. 1% precision ceramic multi- 
plier resistors. Measure directly peak -to -peak volt- 
age of complex & sine waves: 0-4, 14, 42, 140, 420, 
1400, 4200. DC /RMS sine volts: 0 -1.5, 5, 15, 50, 
150, 500, 1500 (up to 5(1,000 v. with HVP probe & 

250 mc with PRF probe). Ohms: 0.2 ohms to 
1000 megs. 12AU7, 6AL.5, selenium rectifier; xfmr- 
operated. Deep- etched satin aluminum panel, 
rugged grey wrinkle steel cabinet. 
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BROOKLYN 11, N. Y. 

1000 Ohms /Volt 
MULTIMETER 

.,-;t536 

KIT $12.90 
Wired $14.90 

Reads 0.5 ohms 
-500 megs, 10 

mmfd -5000 mfd, 
power factor. 

KIT 
$19.95 

!! Wired 
$29.95 

R -C BRIDGE 8. R -C -L COMPARATOR 
.-9508 

! 
VTVM PROBES KIT Wired 
Peak -to -Peak $4.95 $6.95 
RF $3.75 $4.95 
High Voltage Probe -1 $6.95 
High Voltage Frobe -2 $4.95 

SCOPE PROBES 

Demodulator $3.75 $5.75 
Direct $2.75 $3.95 
Low Capacity $3.75 $5.75 

EICO, Brooklyn 11, N.Y. C -6 

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

Nome 

Address 

City. Zone State 
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Radio- Electronics 

TRANSISTOR GROWTH 
What Is the Future of the Transistor? . . 

THE transistor, less than 10 years old, has now 
emerged from its swaddling clothes. Marvelous 
instrument that it is, much work still remains to 
be done in research laboratories before it will be 

near perfection and can be fully mass produced. 
Many transistor manufacturing problems are still in 

flux. They are chiefly chemical, metallurgical and me- 
chanical -and, more important, they hinge on process 
control. Yet constant progress is being made in every 
direction of transistor manufacture and it appears that 
within a few years the main difficulties that now delay 
mass production and full automation will have been over- 
come. 

From the above it will be readily understood why 
transistors are not in all new radios or TV sets. For one 
thing, only a modest number of transistors are now being 
made, compared to tubes. 

Secondly, the transistor is still expensive, higher in 
price than vacuum tubes. Third, high- frequency transis- 
tors have only recently made their appearance outside 
the laboratory. 

While a number of transistor pocket radios are now 
manufactured, these are still expensive and may be termed 
a quasi- luxury article. As for transistor television sets. 
about which readers frequently ask, there certainly is no 
need for them now. Transistors are chiefly in demand 
where space saving and weight are big factors -as in 
hearing aids, pocket radios, etc. But for the present, space 
saving in TV sets is pointless because of the comparatively 
huge size of our picture tubes. Once flat picture- on -the- 
wall television is a commercial reality, then transistors 
in TV sets will be a must, but probably not before. 

Generally speaking, transistors are following a cycle 
parallel to our early tube trend. Old -timers well remember 
such first tubes as the VT1, VT2, 201, WD11, WD12, 
201A, 199 and others. 

These tubes -produced some before and most during 
the early Twenties -were in vogue about 10 years before 
they were replaced with more efficient models. The early 
tubes, too, were not fully mass- produced immediately, not 
for lack of machinery but for lack of multimillion -unit 
demand, and chiefly for lack of know -how. In other words, 
humans had to be trained in the complexities of vacuum - 
tube manufacture -always a most difficult and usually 
slow process. 

So with transistors which, due to their minuteness. are 
in a way more difficult to construct than vacuum tubes. 
Their manufacture may be compared to that of ladies' 
precision, dime -size watches. The micro -fine parts today 
are usually assembled by women, mainly because they are 
more nimble- fingered and more adaptable for this tedious 
type of work. 

JUNE, 1957 

Hugo Gernsback, Editor 

We recently had an interesting talk with Dr. Alan 
Glover, general manager of the RCA transistor plant. 
We learned, among other things, that at present there is 
no longer a bottleneck in transistor production. The 
industry, he feels, can keep in step with any transistor 
demand. Mechanization and automation, as far as transis- 
tor manufacture is concerned, are no longer serious prob- 
lems. The chief problem is teaching and breaking in new 
operatives, the learning cycle- process control, as it is 
called. 

While the industry as a whole does not give out figures 
on rejects (defective units), we were told that the per- 
centage today is becoming more and more moderate. This 
is particularly true of those types which have been manu- 
factured for a few years. 

As for high- frequency transistors, every year sees at 
least a several -fold increase in maximum frequency. Here 
it is where invention and research are most intense. It 
was thus in high- frequency vacuum tubes, too. The RCA 
drift transistor and the Philco surface -barrier transistor 
are high- frequency types that prove the point in the 
evolution toward ever- higher maximums. 

To understand better the present trends in transistor 
manufacture, a few statistics regarding their sales may 
be of interest. 

Sales of transistors in the United States during 1956 were 
around 13 million. Spoke-men for the industry cite the follow- 
ing forecasts: 1957 -26 million, 1958 -59 million, 1959- 
125 million. 

How does this compare with vacuum -tube sales? In 
1956, the industry sold over 464 million tubes. 

This brings up once more the inevitable question so 
often asked and answered by us on this page a number 
of times. We for one do not believe for a moment that 
the transistor will ever supplant the vacuum tube, any 
more than television will ever supplant radio. 

Both the vacuum tube and the transistor are here to 
stay. Both have their own uses and their own fields in 
which they are indispensable. This is true despite the 
fact that the future day may arrive when some types of 
transistors will sell for 10 cents apiece. 

What about the more distant future? What comes 
after the present -day transistor? To us it appears that it 
will be a radioactive transistor, i.e., an atomic transistor. 
The reason? A radioactive type of transistor will supply 
its own electric energy and needs no outside current 
supply or battery. Atomic batteries are already on the 
market -the atomic transistor consequently is a logical 
combination which is bound to follow. -H.G. 
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AUDIO -HIGH FIDELITY 

MULTICHANNEL 

AMPLIFICATION 
by ROBERT F. SCOTT 

TECHNICAL EDITOR 

Electronic crossovers and 
two -channel amplifiers 

- 
`ù-------__ - 

Above -Heathkit Electronic Cross- 
over. 

Left -Colbert 3 -CFD. 

Below -Underchassis view of the 
Colbert 3 -CFD (with callouts). 

OUTPUT TRANS INPUT 

EL84 

LOW -LEVEL 
OUTPUTS 

FILTER CAP ECC83 

POWER TRANS 

TERMINAL 
STRIPS 
FOR SPEAKER 

EZ80 

EC90 

LOW RANGE 
HI RANGE 

MID -HI CROSSOVER 

MID RANGE CONT 

LOW -MID CROSSOVER CONT 

FOR years many music lovers and 
high -fidelity fans have used a 
single power amplifier to feed 
multiple -channel speaker systems 

through a dividing or crossover net- 
work. With hi -fi systems growing more 
elaborate and performance require- 
ments becoming stricter, many fans 
have found that intermodulation dis- 
tortion is lower and reproduction clean- 
er with better definition when the 
program material is split into channels 
at some low -level point and fed to 
separate amplifiers driving individual 
speaker systems. Usually, the crossover 
networks are placed between the pre- 
amplifier or control unit and the am- 
plifiers. 

Until a short time ago, with the 
exception of one or two "custom" manu- 
facturers, such multichannel systems 
were home -made or built to order. Sev- 
eral manufacturers are now making 
amplifiers and low -level crossover net- 
works for multiple -channel amplifiers. 
Other firms are beginning to incor- 
porate twin -channel amplifier systems 
in some of their radios and phono- 
graphs. Some of these units are de- 
scribed in this article. Others will be 
covered as material is made available. 

Colberf 3 -CFD 
This is a three -channel electronic fre- 

quency divider made by Colbert Lab- 
oratories. It is designed for use in 
either a two- or three -channel system. 
In a two -channel system, the crossover 
point is variable from 160 to 3,000 
cycles. Crossovers are variable from 
160 to 1,500 and 750 to 6,000 cycles 
when the unit is a part of a three - 
channel system. 

Each channel (Fig. 1) has its own 
level control and is provided with a 
low -level high- impedance output cir- 
cuit. The unit has a built -in 10 -watt 
Ultra- Linear type amplifier that can 
be switched into the circuit to feed 
the tweeter in a two -way system or the 
tweeter or mid -range speaker in a 
three -way arrangement. 

Crossover networks 
There are two variable crossover net- 

works in the 3 -CFD. Each is controlled 
by a ganged potentiometer. The LOW - 
MID control varies the crossover fre- 
quency from 160 to 3,000 cycles and is 
used when the unit is a part of a two - 
way system. This control has a range 
of 160 to 1,500 cycles when it is used 
in a three -channel system. 

The MID -HIGH crossover control - 
used only with three -channel systems - 
is fed from the high- frequency output 
of the LOW -MID control and has a range 
of 700 to 6,000 cycles. 

Each crossover network consists of 
L type high- and low -pass filters in 
parallel. The resistive component in 
each is a se-don of the ganged poten- 
tiometer. The high -pass filter in each 
crossover network consists of a .01 -µf 
capacitor in the series element and a 
shunt element consisting of a 250,000 - 
ohm potent'nmeter and a 6,800 -ohm 
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NWT 

+-2 WAY 

3 WAY --> 
1,1 

.01 

COO (ßc4) t3) 
LOW CHANNEL MPL 

.05 
7K 

OK IS 

HIGH CHANNEL AMPL 20K 

grereta 0140i 
VOLTAGE AMPL PHASE SPUTTER 

EL$4(2) 
PWR OUTPUT 

AUDIO -HIGH FIDELITY 

70K 

6.6K 

CROISOYffR POINT 
ID 
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Fig. 1- Schematic of the Colbert 3 -CFI), a three -channel frequency divider. 

fixed resistor in series to ground. Out- 
put is taken from the junction of the 
01 -µf capacitor and the top of the shunt 

resistor. The low -pass filter has its 
series element composed of a 6,800 -ohm 
resistor and 250,000 -ohm potentiometer 
in series. Its shunt element is a .005 -µf 
capacitor between ground and the arm 
of the variable series element. 

When either control is set to its 
lowest crossover point (the Low posi- 
tion for the Low MID control and Mn) 
position for the MID -HIGH control), the 
network circuit resistance is maximum 
in the low- and high -pass filters. Sim- 
ilarly, the crossover point is highest 
with minimum resistance in the circuit. 
The approximate crossover points for 
different positions of the controls are 
given in the table. 

The voltage amplifiers in the low -, 
middle- and high- frequency channels 

rQOYPASS OUTPUT 

SWITCH SECTIONS GANGED 

Position Approximate Crossover 
Frequencies 

Two -way 
Low-Mid 

Three-way 

Low-Mid Mid-High 

0 160 (Low) 160 (Low) 100 (Mid) 
I 175 175 800 
2 185 185 900 
3 200 200 1,000 
4 220 220 1,250 
5 250 250 I1,500 
6 300 300 '2,000 
7 400 400 2,500 
8 800 650 3,300 
9 12,000 1,000 '4,500 

10 3,000 (Mid) I,500 (Mid) 6,000 (High) 

are EF90's with plate grid feedback 
to provide sharper cutoff slopes and 
minimize peaking (see "Feedback Fil- 
ters for Two -Channel Amplifiers," by 
Crowhurst, Audio, October, 1954). 
These stages give unity gain between 
input and respective output terminals. 

The power amplifier uses a William- 
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son type front end driving push -pull 
EL84's in an Ultra- Linear circuit. The 
input is 1 volt for a 10 -watt output. 
Response rolls off sharply below 100 
cycles to protect the tweeter against 
damaging lows and is Hat withi 1 db 
from 100 to 30,000 cycles. 

Heathkif XO -I 
This is a two -channel electronic ross- 

over network to be inserted betw en a 
program source and the input fo the 
power amplifiers for low and hig fre- 
quencies. Crossover points at 100 200, 
400, 700, 1,200 and 3,500 cycle are 
selected by two calibrated switch s on 
the panel. Each channel (see Fig. 2), 
fed through a level control, features a 
two -stage feedback amplifier with a 
gain of 1 and a cathode -follower output. 
The normal input is 2 volts (rms) 
or less and the maximum is 5 (rms). 

USED ONLY AS O 
COMMON TIE-POINT 100 K 
TO GROUND 

FRONT DECK 
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03 
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Fig. 2- Schematic of the Heathkt X01, electronic crossover. 
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The frequency response of the low - 
frequency channel is ±1.2 db from 
10 cycles to the cutoff frequency, and 
the high- frequency channel has re- 
sponse within 1.2 db from the crossover 
to 20,000 cycles. The rolloffs have a 
slope of approximately 12 db per octave. 
The manual on the XO -1 shows how it 
can be used with conventional high - 
level crossover networks when assem- 
bling three- and four -way systems. 

In a simple three -way system the 
output of the high- frequency amplifier 
goes directly to the mid -range speaker 
and to the tweeter through a series 
capacitor. A more elaborate system 
employing a special low- frequency en- 
closure such as an air coupler would 
use the XO -1 to cross over at around 
100 cycles and a conventional network 
operating at around 2,000 cycles to 
connect the high- frequency amplifier 
to the tweeter and mid -range speakers. 

In a four -way system, you can set 
the XO -1 to cross over at around 700 
cycles and use a 200 -cycle conventional 
network to split the output of the low - 
frequency amplifier into two channels. 
Signals above 700 cycles can be sep- 
arated at the output of the high - 
frequency amplifier with a simple series 
capacitor or a regular network crossing 
over at about 3,500 cycles. Another 
arrangement is to feed signals above 
700 cycles to the high- frequency chan- 
nel and split the output into three 
channels with a three -way dividing 
network or a two -way with the super - 
tweeter connected to the tweeter 
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through a simple blocking capacitor. 
For articles on designing your own 

networks to match the characteristics 
of your speakers, we recommend the 
Crowhurst articles "Loudspeaker Cross- 
over Design "* and "Three -Way Cross- 
over Design" in July, 1952, and Jan- 
uary, 1957, RADIO- ELECTRONICS. 

Magnavox fwo- channel amplifiers 
Magnavox has recently introduced 

two multiple -channel amplifiers, the 

The material in this article also appears in 
the book "High- Fidelity," Gernsback Library 
No. 48. 

AMP -148 and AMP -150, to its line of 
wide -range reproducing equipment. 
These use L -C crossover networks as 
compared to the R -C types in the other 
equipment described here. The circuit 
of the AMP -150 is shown in Fig. 3. 
This amplifier has a 2,000 -cycle fixed - 
crossover network feeding a single 
6V6, 3 -watt treble channel and a 
push -pull parallel 6V6 bass amplifier 
delivering 22 watts. The input imped- 
ance is 5,000 ohms. The AMP -148 is 
a higher -powered version using push - 
pull 6V6's in the high- frequency chan- 
nel and six 6V6's in push -pull parallel 
in the bass channel. 

Referring to Fig. 3, the input signal 
is applied to the parallel low- and high - 
pass filters consisting of Ll -C1 and 
L2 -C2, respectively. The output of the 
low -pass filter is fed through a 12AT7 
voltage amplifier and phase inverter 
to the push -pull parallel 6V6's. The 
coupling capacitors are comparatively 
large (0.1 µf) to provide good low - 
frequency response. Feedback from the 
16 -ohm secondary of output trans- 
former Tl is applied through Rl to the 
cathode of the af amplifier. 

The high -pass circuit feeds the 
6AT6 treble af amplifier that drives 
the single 6V6 in the output stage. 
Negative voltage feedback is taken 
from the secondary of T2 and applied 
to the cathode of the 6AT6. The inter - 
stage coupling capacitors have been 
reduced to one -tenth the value of those 
in the low- frequency channel to min- 
imize hum, and roll off the lows that 
come through the simple high -pass 
filter in the input circuit. 

The AMP -150 is used in two equip- 
ment models. One has 12- and 15 -inch 
8 -ohm speakers in parallel as woofers 
and a pair of 16 -ohm horn type tweet- 
ers in parallel. The other model has a 
single 16 -ohm horn tweeter and a pair 
of 6 -ohm 12 -inch woofers. 

White Beta -Tron 
This twin -channel system (Fig. 4) 

has a built -in 10 -watt Ultra- Linear 
type amplifier and a special 5 -inch 

BASS 
OUTPUT 

W0K 

------------- 
Fig. 4- Circuit of the White Beta -Tron dual -amplifier system. 
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cone type tweeter is used for the 
treble channel. Any existing amplifier 
can be used as the bass channel. The 
input signal, from a preamplifier or 
other program source, is applied to a 
12AX7 dual cathode follower with the 
grids fed in parallel. V1 -a feeds a 
three -stage R -C type low -pass filter 
terminating in a BASS LEVEL control and 
an output jack. Vi -b feeds a two -stage 
high -pass network. The two networks 
cross over at 3,000 cycles with a slope 
of 18 db per octave. 

The signal developed across the 
TREBLE LEVEL control is coupled to the 
input grid of a cross -coupled phase 
splitter through a 250 -µµf capacitor. 
This circuit was introduced by J. N. 
Van Scoyoc and popularized in the 
Marshall Golden Ear and White Powr- 

v tron amplifiers. The phase splitter feeds 
the push -pull output stage through 250- 
µµf coupling capacitors. These greatly 
attenuate high -amplitude signals from 
about 1,000 cycles down which may 
pass through the filter and damage the 
tweeter or cause intermodulation dis- 
tortion. 

The amplifier uses motional feedback -a type of negative feedback whose 
voltage is obtained from a coil on the 
voice -coil form rather than from the 
voice -coil winding itself. (See "Feed- 
back from the Voice Coil," by Crow - 
hurst, in the October, 1956, issue of 
RADIO -ELECTRONICS.) A phase- correct- 
ing network (Z) is inserted in the feed- 
back loop to insure proper operation of 
the circuit. 

Operational notes 
When using a two- or three -way system 

with a single amplifier, we generally 
select a fixed -frequency divider net- 
work crossing over at a point recom- 
mended by the speaker manufacturer 
or estimated from the woofer and 
tweeter characteristics. Very often the 
best crossover point depends on the 
type of enclosure used for the woofer 
and it may be quite different from that 
previously determined. In cases like 
this, we may go through a lot of expen- 
sive and time -consuming experiments 
with other speakers, networks and en- 
closures before we are satisfied. This 
assumes, of course, that your networks 
are not variable like the University 
N -1, N 2A and N -2B. 

While checking a 3 -CFD over a 
period of several weeks, we found that 
with almost any conceivable combina- 
tion of speakers, baffles and enclosures, 
in two- and three -way systems, it was 
possible to adjust the crossover points 
and levels to the best listening point 
in just a few hours of serious experi- 
menting. Although we have not tested 
the XO -1 and Van -Amp (see "Devel- 
opments in Audio Circuits," in the 
February, 1956, issue of RADIO -ELEC- 
TRONICS), we feel that these and any 
similar electronic divider networks with 
instantly variable crossovers will be- 
come quite popular -particularly with 
hi -fi fans who are not using matched 
speakers and enclosures. END 
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The room walls have an important 
part in horn -loaded corner enclosures 
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ANY of the horn -loaded loud- 
speaker enclosures described 
today are the so- called "cor- 
ner -less corner" type that 

perform well in almost any location 
along a wall. The basic corner horn - 
loaded enclosure uses the 90° angle 
formed by the walls of a room as the 
walls of the horn. This design makes 
use of corner space not normally used 
and therefore does not fill valuable wall 
space. 

The construction of one true corner 
enclosure of this type is illustrated in 
the figure (courtesy Racon Electric 
Co.). Intended to be built of 3/4 -inch 
lumber, it is designed for both 12- and 
15 -inch speakers and provides good bass 
response. 

This enclosure is easy to build and 
does not require any special skill. With 
a little care and patience, you can 
make one just like it. 

First step is the front panel. This 
is a simple framework made from 2- 
inch molding. The grille cloth is fas- 

tened to the back of this frame. Next 
the main body of the enclosure is built. 
Use three boards to form a 55 °, 55 °, 
70° triangle. The sides do not meet 
at the rear and leave a 1 -inch slot. 
The top and bottom of this triangle 
are closed. One of the side panels is 
fastened with woodscrews so it can be 
removed for installing the speaker. The 
other side and the speaker mounting 
board are fastened firmly to top and 
bottom of the triangle with No. 8 1%- 
inch wood screws and a liberal applica- 
tion of a good wood glue. 

For a 12 -inch speaker cut a 10%- 
inch hole in the front panel, for a 15- 
inch speaker a 13% -inch hole. The 
speaker must be centered on the panel. 
Tee nuts and round -head machine 
screws are used to anchor the speaker 
to the mounting board. Use lock wash- 
ers to prevent vibration from loosening 
the speaker. 

The top is cut to fit the front frame, 
with a 90° angle in the rear to fit in 
a corner. END 
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modern 
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IN the first article of this series, we 
pointed out that all phonograph 
cartridges can be classified into one 
of two categories- velocity -respond- 

ing and amplitude -responding. All 
magnetic cartridges are of the velocity - 
responding type. They are further 
broken down into variable- reluctance 
and moving -coil types. A number of 
variable -reluctance cartridges were de- 
scribed in the preceding articles. This 
article will cover the moving -coil or 
"dynamic" cartridges. 

As the name implies, a moving -coil 
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Part III: 
A discussion of 

moving -coil 

magnetic 
cartridges 

By JULIAN D. HIRSCH 

Fig. 1 (above left)- Fairchild 
225 -A cartridge: 1, diamond sty- 
lus; 2, center beam support; 3 
aluminum stylus arm; 4, Mic- 
radjust screw; 5, moving -coil 
wound on nylon bobbin; 6, sili- 
cone rubber damping ring; 7, 
Alnico V magnet; 8, Mylar vane 
anchors coil bobbin to base. 

Fig. 2 (below left)- Electro- 
Sonic's internal construction. 

Fig. 3 (below)- Construction of 
Leak dynamic pickup. 

MAGNET 
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IlleOLE PIECE 

RUBBER PIVOTS 
FOR COIL SUPPORT 
AND DAMPING 

STYLUS ARM 

cartridge uses a small coil of wire sus- 
pended in a fixed magnetic field. The 
motion of the stylus as it follows the 
groove modulation causes the coil to 
move in the magnetic field, inducing a 
voltage directly proportional to the 
velocity of the stylus motion. 

Until a few years ago moving -coil 
cartridges were too expensive for home 
use and were found only in broadcast- 
ing stations and recording studios. 
New manufacturing processes and the 
expanding market for high- fidelity 
equipment have brought their price 

within reach of the average audiophile. 
As a result, an increasingly large pro- 
portion of home hi -fi installations in- 
corporate moving -coil cartridges. 

Among the advantages of these car- 
tridges are extended high- frequency re- 
sponse due to the very low moving 
mass of a small coil which does not 
contain any iron or other magnetic 
material, and low hum pickup due to 
the use of low- impedance coils having 
relatively few turns of wire. Some dis- 
advantages are low output, sometimes 
requiring a stepup transformer between 
the cartridge and the preamplifier; 
more delicate construction than vari- 
able- reluctance cartridges and the fact 
that the stylus cannot be replaced by 
the user. Virtually all these cartridges 
have diamond styli, and the entire car- 
tridge must be returned to the manu- 
facturer when stylus replacement is 
needed. 

In the following paragraphs several 
representative types of moving -coil car- 
tridges will be described. 

Fairchild 225 -A 
Fairchild was the first in this country 

to market a high -quality moving -coil 
cartridge for home use. Their model 
225 -A is widely used in present day hi -fi 
systems. Fairchild cartridges employ a 
unique "wigwag" coil mounting. This is 
illustrated in Fig. 1, which shows the 
internal construction of the Fairchild 
Micradjust model 225 -A. One end of the 
coil is mounted on a Mylar cantilever 
vane and the stylus and stylus arm 
are attached to the other end. The coil 
is positioned between the po'e pieces 
of a powerful magnet. Lateral motion 
of the stylus causes the coil to "wig- 
wag" in the magnetic field, inducing a 
voltage in it. A ring of a rubberlike 
material surrounds the coil and keels 
it in the correct position between the 
magnetic pole pieces. This ring also 
provides damping of the stylus and 
coil motion. 

The 225 -A has a novel means of posi- 
tioning the moving coil and adjusting 
the damping. A micrometer adjusting 
screw, accessible from the side of the 
cartridge during manufacture, changes 
the spacing between the magnet poles. 
This varies the pressure on the damp- 
ing ring and allows critical adjustment 
of the damping after assembling the 
cartridge. 

Unlike earlier Fairchild cartridges, 
the 225 -A does not have an appreciable 
magnetic attraction to a steel turntable. 
This is avoided by providing a high- 

Fairchild 225 -A Micradjust cartridge. 
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permeability magnetic -flux return path 
between the outside ends of the magnet 
structure. The flux is retained within 
this magnetic circuit instead of attract- 
ing the cartridge to a steel turntable. 

The Fairchild 225 -A has a relatively 
high output for a moving -coil cartridge 
-approximately 5 to 6 millivolts at 
normal recording velocities. Its nominal 
impedance is only 200 ohms and the 
terminating resistance is quite non- 
critical. Its mounting dimensions will 
match any standard American tone 
arm. For use with preamplifiers having 
exceptionally low gain, a stepup trans- 
former is provided, increasing the car- 
tridge's output to over 25 mv. When 
the transformer (model 235) is used, its 
secondary should be terminated in 
47,000 ohms. 

Electro -Sonic cartridges 
The Electro -Sonic (ESL) cartridges 

are based on a Danish design, the 
Ortofon, which is very popular in 
Europe. Three models are available - 
the Soloist, Concert and Professional. 
The Soloist is sufficiently rugged to be 
used in the better record changers. The 
Concert has a higher lateral stylus 
compliance and lower moving mass, 
which extends its response at both 
ends of the spectrum. Due to its rela- 
tively delicate construction, the Concert 
series is recommended only for quality 
transcription type tone arms. The 
Professional is similar to the Concert 
in performance but is quite different 
physically and must be used with its 
own specially designed arm. The Pro- 
fessional is actually the Danish Ortofon 
pickup. 

The mechanical design of the ESL 
cartridges is radically different from 
that of any other moving -coil cartridge 
currently available. It is actually a 
very small D'Arsonval meter move- 
ment. The moving coil is wound on a 
relatively long, narrow form pivoted 
at its upper and lower ends in a rubber- 
like damping material. The coil is 
located between the pole pieces of a 
powerful magnet. At the end of a short 
stylus shoe attached to the lower end 
of the moving -coil structure is the 
jeweled stylus. 

Lateral motion of the stylus causes 
a rotary motion of the coil about its 
vertical axis. The voltage induced in 
the coil by this motion is proportional 
to its angular velocity and therefore 
to the lateral stylus velocity. 

Fig. two shows the internal construe- 
- tion of this ESL cartridge and clearly 

shows its similarity to an ordinary 
D'Arsonval meter movement. Since the 
coil is pivoted at both ends, it is im- 
possible for vertical stylus motion to 
cause any rotation or other movement 
of the coil in the magnetic field. For 
this reason it is completely insensitive 
to the vertical components of stylus 
motion which can cause unpleasant 
distortion if they are reproduced. 

Some of the electrical characteris- 
tics, as well as the mechanical design 
of the ESL cartridges, are unusual. 
The impedance of the moving coil is 
only 1.5 ohms and is essentially resis- 
tive. For this reason it is entirely non- 
critical as to termination. The value 
of the load resistance or capacitance 
connected across the cartridge has no 
effect on its output or frequency re- 
sponse. Its output voltage is also very 
low -approximately 1 to 2 mv. Since 
many preamplifiers do not have suffi- 
cient gain to drive a power amplifier 
to full output with only 1 mv of input 
signal, a stepup transformer is avail- 
able which will deliver approximately 
15 mv to the preamplifier. The low 
impedance of the cartridge makes it 
virtually immune to induced hum pick- 
up and the preamplifier's gain can 
frequently be advanced beyond its 
normal setting without objectionable 
hum levels. The transformer is not nec- 
essary in such cases. In fact, the car- 
tridge looks very much like a short cir- 
cuit to the preamplifier input terminals. 

The Soloist series has an effective 
moving mass of 2 milligrams. The 
Concert and Professional cartridges 
have an effective moving mass of 1 
milligram. The high- frequency arma- 
ture resonance of the Soloist cartridge 
when playing vinyl records is in the 
vicinity of 15,000 cycles. The lower 
moving mass of the Concert and Pro- 
fessional cartridges raises their res- 
onant frequency to approximately 25,- 
000 cycles. 

Soloist and Concert cartridges will 
fit practically any standard American 
tone arm. Typical tracking forces re- 
quired are 5 -7 grams for the Soloist, 
3 -5 grams for the Concert and 2 -3 
grams for the Professional series. The 
magnetic structure of the ESL car- 
tridges is oriented so that the external 
field does not cause any appreciable 
attraction to a steel turntable. 

Leak dynamic pickup 
The Leak dynamic pickup is im- 

ported from England by British Indus- 
tries, Inc. It is sold only as a unit with 
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its own tone arm and stepup trans- 
former. Pickup heads are available with 
1- or 2.5 -mil styli and plug into the 
arm. This cartridge is available only 
with diamond styli. 

The internal construction of the 
Leak pickup is shown in Fig. 3. The 
coil is wound on a long narrow form 
which lies parallel to the record sur- 
face. It is mounted between the pole 
pieces of a magnet and is supported 
at its ends by pivots of a rubberlike 
material which also provides damping. 

The stylus is coupled to the coil by 
a short, stiff arm. Lateral stylus motion 
causes a rotation of the coil in the 
magnetic field, inducing a voltage pro- 
portional to the stylus velocity. The 
vertical compliance of the Leak pickup 
is relatively low. However, vertical 
stylus motion cannot produce any 
appreciable electrical output from the 
cartridge, since such motion does not 
alter the symmetry of the coil with 
respect to the pole pieces. 

The pickup is provided with a stepup 
transformer. The coil impedance of the 
cartridge is approximately 6 ohms at 
1,000 cycles. The output of the trans- 
former is as high as 50 -100 mv when 
playing LP records. 

The rated tracking force for the 
Leak pickup is 2-3 grams for LP rec- 
ords. The high- frequency resonance on 
vinyl records is stated to be approx- 
imately 21,000 cycles and the low - 
frequency resonance of its arm is 'about 
20 cycles. The orientation of the magnet 
is such that a strong attraction is 
exerted between the pickup and a steel 
turntable unless a spacer of at least 

inch is placed between the record 
and turntable. 

Connoisseur Mark II pickup 
A relatively new moving -coil car- 

tridge (at least in this country) is the 
Connoisseur Mark II. Like the Leak, 
it is imported from Britain and must 
be used with its integral tone arm. 

Unfortunately, the details of its 
internal construction were not available 
in time for inclusion in this article. 
The manufacturer's specifications state 
that its coil impedance is 400 ohms at 
1,000 cycles, suggesting that it has 
many more turns than any of the other 
moving -coil cartridges we have de- 
scribed. Its output voltage is high and 
no transformer is needed. 

The moving mass of its stylus assem- 
bly is stated to be 4 milligrams. The 
recommended tracking force for the 
stylus is 6 grams. TO BE CONTINUED 

Electro -Sonic cartridge, Concert series. 

JUNE, 1957 

Leak Dynamic Pickup complete with arm and plug -in head. 
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Fig. 1 - Musical 
score of a song 
by a composer 
called Datatron. 
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By DR. MARTIN L. KLEIN 

THE words "electronic digital com- 
puter" immediately conjure up a 
picture of a forbidding, heartless 
device. Those of us who design 

computing machinery know this isn't 
true. Computing machines have very 
human characteristics. They hate to 
get to work on a cold morning (we call 
this "sleeping sickness ") . Occasionally, 
for unexplainable reasons, they don't 
work the same problem the same way 
twice (we say, then, that the machine 
has the flu). I have become personally 
attached to them and find computers 
very human -even human enough to 
write popular music. 

Last spring we set out to prove that 
if human beings could write "popular 
music" of poor quality at the rate of 
a song an hour, we could write it just 
as bad with a computing machine, but 
faster. So we educated (literally taught 
a machine) in less than a month to 
write popular music at the rate of more 
than 4,000 popular songs an hour. You 
may think this was purely a stunt, but 
the outcome was extraordinary, even 
for the extraordinary music business. 

One of the songs composed by the 
machine was played for Jack Owens, 
a nationally known composer and mem- 
ber of ASCAP, the major league of 
the songwriting business. Owens, the 
composer of "Cynthia," "The Hut Sut 
Song" and "How Soon," was so taken 
with the melody that he promptly sat 
down and wrote lyrics for it. In less 
than a week, five recordings were out 
and a month later it was introduced 
on the ABC network. Its name? In 
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Fig. 2- Operational parts of electronic 
digital computer. 

honor of the machine that wrote it- 
the Datatron Digital Computer -Owens 
named it "Push Button Bertha." If all 
this seems hard to believe, Fig. 1 shows 
the final product as given to the artists 
that perform it. In fact there has been 
one problem in connection with the 
whole effort. The Library of Congress 
refuses to issue a copyright because 
they have never been confronted with 
a piece of music written by a machine 
instead of a person. 

Computer theory 
Writing music on a computing 

machine is an education in computer 
electronics and, with the digital com- 
puter playing a progressively larger 
part in our daily lives, it seems worth 
discussing. The machine used was 
Datatron, but any digital computer 
could do the job. In fact, most com- 
puters are similar. The basic organiza- 
tion of a computer is shown in Fig. 2. 

Computers must be given instruc- 
tions on each and every step they take. 
This set of instructions, presented in 
the correct order, is written by the 
machine user and is called the "pro- 
gram." 

The various instructions (there are 
over 100 in some computers) are 
punched onto Hollerith cards, in the 
form of numbers. Thus to add we might 
punch the number 23, to subtract 43, 
to multiply 56 and so on. The machine 
interprets these numbers and sets up 
the circuits to perform the required 
operations. Instruction cards and data 
from which the operations will be per- 

CONTROL SYSTEM 

I- VACUUM TUBES 

2- TRANSISTORS 
3-PEG BOARD _tex 

INPUT - OUTPUT 

I- TYPEWRITER 
2- PUNCHED TAPE 

3- PUNCHED CARDS 

4- PRINTER 
5-MAGNETIC TAPE 

INTERNAL 
LEAST )MEMORY 

I -CORES 
2- STORAGE TUBES 

3- MAGIETIC DRUMS 

ARITHMETIC UNIT 

PERFORMS ARITHMETIC 
AND 

LOGICAL OPERATIONS 

ALWAC, digital computer built 
by Logistics Research Corp. 

formed are stored in the internal 
memory of the machine, a magnetic- 
core storage unit or magnetic drum. 

Magnetic cores are the most useful 
internal memory. Ferrite cores strung 
on planes, they can retain either posi- 
tive or negative magnetization by 
virtue of their hysteresis curve. To 
change the state of a core, we simulta- 
neously pulse a vertical and horizontal 
line, putting half the magnetization 
current in the vertical line and half in 
the horizontal. Only that core through 
which both lines pass receives sufficient 
magnetic flux to change its mag- 
netization. The core remains indef- 
initely in the state into which it was 
magnetized. To read the core, the two 
lines are pulsed again with a current 
in the reverse direction. The core 
changes state, emitting a pulse on the 
sense line that winds through each and 
every core. Thus, if the core had been 
previously reversed in state, a pulse 
would be emitted. If it had not been 
reversed, no pulse would be emitted. 
So the output of a core memory is 
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either a pulse or no pulse, depending 
on the state of core being pulsed. These 
pulses represent 1 and no pulse repre- 
sents 0. 

If we can arrange a number sys- 
tem to work with only 1 and 0, we can 
record numbers in a memory core. Such 
a number system does exist. It is 
standard for almost all digital com- 
puters and called the binary code. 
Table 1 shows some ordinary (decimal) 
numbers written in binary form. Com- 
puter engineers are extremely profi- 
cient and can write these binary num- 
bers much as we can write numbers 
like 1, .023, 127 and 15. 

Table I- Binary equivalents of decimal 
numbers. 

Decimal number 
o 

Binary number 
000 

1 001 
2 010 
3 011 
4 100 
5 101 
6 110 
7 111 
8 1000 
9 1001 

10 1010 

These numbers are particularly easy 
to do arithmetic with. Suppose we wish 
to halve a number inside the computer. 
These arithmetic operations are per- 
formed in what is called the arithmetic 
unit of the machine, also sometimes 
referred to as the "main frame." To do 
arithmetic, use is made of a circuit 
familiar to electronic technicians, 
called a flip -flop (Fig. 3). It consists 
of two tubes, dc- coupled between them- 
selves, with circuit values arranged so 
that, when one tube is conducting, the 
other tube is cut off. To change state - 
say the V1 is conducting -a negative 
pulse placed on the grid of V1 will 
momentarily cause the plate current 
to cease. The plate rises to supply volt- 
age, causing the grid of V2 to rise. 
V2 starts conducting and its plate 
voltage drops. This drop at V2 causes 
the grid of V1 to be held down and 
thus the states have reversed. Now V2 
conducts and V1 does not. As a result 
we say that when V2 is not conducting, 
its state is 1; when it is conducting, 
its state is 0. 

Suppose (see Fig. 4), we cascade 
several of these flip -flops through 
capacitors so that only the changes 

Fig. 3- Schematic of a flip -flop. 
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iF- o... 
RIGHT HALF EACH FLIP -FLOP SHOWS COUNT 

r -FFLIP-FFLOPS --- 
0.11 .0 

Fig. 4- Cascade of flip -flops. 

are fed forward. We see that we can 
accumulate counts, or add, in binary 
with such an arrangement. As a matter 
of fact, we can halve numbers by 
inserting between flip -flops what is 
called an "and" gate. The diagram 
for this is shown in Fig. 5. Here we 
use the state of the flip -flop to enable 
a two -grid tube to conduct or not con- 
duct. We can arrange this circuitry so 
that, when the previous state is 1, the 
clock pulse from an oscillator is fed 
to the next stage. 

Referring to Table I, suppose we 
wish to halve the number 6. In binary, 
this would be 110. Let us suppose these 
states exist in Fig. 6. When the clock 
pulse comes through, we will change 
the states to 011, which is binary for 3, 
half the number we started out with. 

Essentially this is how a computer 
operates. All that remains is to find 
a way of getting the answers back. 
Ordinarily this is done by printing out 
the core memory. Equipment exists to 
print on paper what is in the core 
memory, after converting it back to 
ordinary decimal numbers. Some ma- 
chines allow the user to put the result 
on magnetic tape, punch cards or paper 
tape instead. As an idea of the speed 
of operation, the numbers 1,243,546,567, 
and 8,357,647,899 can be added in less 
than 8 microseconds, multiplied in 180 
microseconds, printed on paper in less 
than 1 second and punched on paper 
tape in less than 1/10 second. Machines 
operating at 10 times these speeds are 
now in design. 

With this brief excursion into the 
operation of the machine, we can show 
its applications. Writing music is, 
surprisingly, typical of the way com- 
puters are used in business, engineering 
and what are ordinarily thought of as 
more mundane applications. 

Operating plan 

Since each and every instruction has 
to be given to the computer, we had 
to educate the machine. Planning steps 
to program the computer led to a study 
of what goes into popular music. A 
study of the top 100 pop songs over a 
period of a year was conducted. These 
were selected from a weekly listing in 
Variety. There was a surprising sim- 
ilarity between the musical patterns of 
songs that reach this magic "top 10." 
You can notice this if you listen to 
them on the radio. The similarity is 
often so great, that it sounds as if the 
same piece of music had been written 
over and over. 

These similarities boiled down to a 
set of rules: 

1. There are between 35 and 60 dif- 
ferent notes in a popular song. 
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2. A popular song has the following 
pattern : part A, which runs 8 
measures and contains about 18 
to 25 notes, part A, repeated, part 
B, which contains 8 measures and 
between 17 and 35 notes; part A, 
again repeated. 

3. If five notes move successively in 
an upward direction, the sixth note 
is downward and vice versa. 

To these simple observations, we added 
some rules set down by Mozart which 
constitute the art of writing melodies: 

4. Never skip more than six notes 
between successive notes. 

5. The first note in part A is ordinar- 
ily not the second, fourth or flatted 
fifth note in a scale. 

6. Notes with flats next move down 
a tone, notes with sharps next 
move up a tone. 

Since the computer cannot read notes, 
it was necessary to translate the notes 
into numbers. This is done by people 
who arrange music anyway, so we bor- 
rowed the number pattern they ordinar- 
ily use (Fig. 7). The notes correspond 
to the tones in the key of C and we 
added a few extras (not shown) for 
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Fig. 5 -An "and" gate circuit. 
variety in the music. By referring to 
this figure, the rules mentioned can be 
translated into a relationship between 
numbers. For example, if the first note 
in the song is a C (the machine recog- 
nizes this as 1), the second cannot be 
a B (7) or C (8). Rule 4 tells us this 
(we must not skip more than six notes 
between notes). As another example, 
we know that the first note in part A 
cannot be D (2) because of rule 5. 

These rules were programmed into 
the computer. This constituted its mus- 
ical education. All that remained was to 
inspire it and give it freedom in select- 
ing notes within the framework of rules 
established for good popular music 
writing practice. We did this by using 
a random -number table. Such a table 
consists simply of a series of unrelated 
numbers, in this case, the digits 0 
through 9. Anyone can make up such a 
table with fairly good randomness. All 
you have to do is take the last four 
members out of a telephone directory. 
These numbers are assigned more or 
less randomly since the directory is an 
alphabetical listing and who gets what 
number is a matter of chance. We used 
a table made up by the National Bureau 
of Standards. They have used a com- 
puter to get a table of six -digit random 
numbers such as 815436, 987252, 462089 
and so on. These random numbers were 
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_11CCILLATOR CLOCK PULSE 

DO. FLIP-FLOP -AND -GATE 

Fig. 6-Designers schematic of "and" 
gates and flip -flops. 

placed into the internal memory of our 
computer. Using the numbers and the 
rules set forth, the machine set to work 
composing music. The essential steps 
follow: 

1. Select a random number from the 
memory, between 0 and 9, and 
place it in the arithmetic part of 
the computer. 

2. Test the number (which represents 
a note of music) against the set of 
rules previously mentioned. 

3. If the number selected conforms to 
all rules, retain it in another part 
of the internal machine memory. 

4. After all the notes are selected, 
constituting a song, print them 
out, using an electric typewriter 
which receives its information 
from the memory of the computer. 

The result is, not notes, but a series 
of numbers and symbols representing 
music. This is how the Datatron com- 
puter types out the music to "Push 
Button Bertha ": 

/C /F *DA /G8C:8C :F "G /C *AF8G8/ 
G * ** /DEF "G /ABC :B8C :8 /C: *B8C :8/ 
D *C /F *DA /G8C:8C :F "G /C *AF8G8/ 

G * ** /DEF "G /ABC :B8C :8 /C: *A */ 
F * * * /A * *C8CD /FE * /B * *C:8EF "/ 

G * * */ 
Anyone with a knowledge of music can 
translate the numbers directly into 
musical notation. 

Flow charts 

One step remains to complete the pic- 
ture of operating a computing machine. 
How does the programmer or machine 
operator know what instructions to put 
down and in what order? This is partly 
technical training, partly skill and part- 
ly system. System is the hardest part 
and computer programmers have de- 
veloped one known as flow charts. Fig. 
8 shows the flow chart for programming 
the machine to write music. All of the 
rules mentioned are shown in this flow 
chart (and a few others essential to 
machine operation) and the sequence of 
operation. This is essentially an or- 
ganization of what to do and when. At 
this point, the programmer is not con- 
cerned with details of the program, only 
with the overall "logic." He must see 
that he has accounted for all steps to 
be performed. 

In some steps, arrows point in two 
directions. This is known as a branch. 
The machine makes a test of some sort 
and, according to the results, decides 
which further set of instructions to 
follow. Such a step in a computer is an 
instruction called transfer on zero. The 
machine will test a number and if it is 
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Fig. 7 (right) -Musical symbols and 
their computer equivalents. 

Fig. 8 (below) Flow chart for writing 
music. 
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a zero, it will follow one set of instruc- 
tions. If it's not zero, it will follow a 
second set of instructions. This is im- 
portant as it gives a human capability 
to a computing machine, the capability 
of deciding what to do under different 
circumstances. 

Notice that some arrows point back 
around a box. This is called a loop. It 
allows the machine to repeat a certain 
step over and over until it completes a 
sequence of events and then to progress 
with the rest of the instructions. This 
important property allows a machine to 
correct itself, much as a feedback loop 
works in a conventional amplifier. Prof. 
Norbert Wiener, the inventor of cyber- 
netics, asserts that human beings per- 
form much like a comupting machine: 
We think in binary code whether we 
know it or not. We work with feedback 
loops correcting our own errors. 

It is interesting to note the results of 
writing music with a computer. Con- 
siderable interest was shown by re- 
viewers. One was quite concerned with 
the effects on human songwriters. (So 
far there have been none of conse- 

ELECT NOTE 

REaE1 

TEST TO SEE DOES NOT EXCEED L. 
SIX NOTES IF SO, DISCARD 

UryrC 

SELECTED 

IF PREVIOUS NOTE 9, SELECT 

5, IF 0, SELECT I OR 2 

quence.) He did point out that the com- 
puter could write at such an incredible 
rate and with such good quality that the 
entire music -writing profession was in 
great difficulty. We doubt that this is 
true. However, a preliminary effort is 
now under way to get a computer to 
write orchestral music. Early results 
written for a string quartette appear 
very promising. Here the computer is in 
its true realm. It will be possible to 
write orchestrations for full orchestra 
on a computer in less than a minute. 
It takes a human arranger almost three 
days to arrange a piece of popular 
music for an orchestra. 

The computer is fast becoming a 
definite part of our daily lives. Some 
day we may expect it not only to write 
music, translate foreign languages (a 
Russian- English translator already 
exists), investigate the Bible for du- 
plications (some work has been done 
along that line), and as the columnist 
Matt Winstock puts it, "How can it 
miss? It writes its own music, then 
types out a favorable criticism of it!" 
What next! END 
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month... 

Build a High-Quality, Low -Cost 

Basic Audio Amplifier 

An Ultra- Linear type 20 -waft amplifier 
featuring variable damping. ease of 
construction and simple adjustments. 

SERVICING MODERN DAMPER CIRCUITS 
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C4 SI 

PLASTIC CABLE 
CLAMP 

TONE ARM 
SHAFT 

Fig. 1- Detail of trip mechanism. Screw 
head actuates the switch. 

N important current trend in hi -fi 
is the use of single -play record 
players in home music systems. 
These may be obtained as 

integrated units or may be assembled 
by the audiophile from the many excel- 
lent turntables and tone arms presently 
available. The latter choice allows 
greater freedom in selecting compo- 
nents and gives more opportunity to 
express personal preferences. However, 
it does pose one problem: that of auto- 
matic shutoff. 

This was of no particular concern 
to the writer -whose home -built turn- 
table consists of a Thorens E53N tran- 
scription motor and a Livingston 
Universal tone arm -until a new LP 
stylus was ground to a nub by acci- 
dentally allowing the turntable to re- 
volve all night. So a circuit was devised 
to prevent such future tragedies. It is 
built around a ratchet impulse relay, 
which closes one set of contacts on the 
one actuation and another on the next. 

Fig. 1 shows a lever type Micro - 
switch mounted close to the tone arm's 
feedthrough bushing. This bushing 
rotates with the lateral motion of the 
arm; therefore this seemed a likely 
place to attach a tripping mechanism. 
A plastic cable clamp is slipped around 
the bushing and held tightly in place 
by a bolt and nut. The head of the bolt 
contacts the Microswitch lever when 
the tone arm has swung into the last 
record groove. Shutoff sequence is then: 

The relay coil is energized and con- 
tact A -B (Fig. 2) opens to shut off the 
motor. At the same instant D -E also 
opens, removing current from the relay 
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Fig. 2 -How the relay and switch 
are wired. 

Automatic 
Phono Shutoff 
for LP's 

coil and preventing Sl from having 
any further immediate effect. (Other- 
wise tone -arm motion caused by the 
final eccentric record groove would 
continue to make and break S1 as the 
turntable attempted to halt.) The motor 
will remain off after the pickup is lifted 
from the record and returned to its 
arm rest. 

In the off position relay contacts are 
now in these positions: B -C and E -F. 
By momentarily pressing 52, current 
is restored to the relay coil, and its 
"impulse- ratchet" action returns the 
contacts to their original positions. 
This turns the motor on and resets 
the device for another shutoff cycle. 
S2 is mounted in the motor board just 
above the relay, and is not visible in 
the photos. 

S3 is included to disable the auto- 
matic stop, when necessary. It was 
the original motor switch. A few of the 
extended -play 45 -rpm records are re- 
corded so far into center that they 
trip the relay before musical material 
is completed. But if your record play- 
ing is limited mainly to LP's, this 
system is nearly foolproof. All capac- 
itors are 0.5 -µf 400 -volt units and are 
connected in parallel with all switch 
contacts to eliminate "pops." 

The Microswitch trip is adjusted by 
placing the tone arm in the last groove 
of a recording and rotating the cable 
clamp until it just actuates the lever. 
This is detected by a faint "click" of 
the switch. Do not tighten the cable 
clamp permanently until you have tried 
several recordings -preferably of dif- 
ferent makes and playing time. When 

By NORMAN V. BECKER 

an optimum tripping position has been 
determined, very carefully tighten the 
clamp. Slippage during the tightening 
process can upset the tripping index. 

Tripping mechanisms for tone arms 
whose bushings do not extend through 
the motor board may be prepared by 
extending the Microswitch lever with 
a strip of phosphor- bronze spring stock. 
It should be long enough to come 
through the motor board and contact 
the tone arm at a point near its mount -. 
ing base (Fig. 3). The index can be 
adjusted easily by bending this exten- 
sion for proper contact with the arm. 

The type of relay used in this cir- 
PHOSPHOR BRONZE SPRING STOCK 

WCROSy11TCH MOUNTING PLATE 

SI- snap -action switch (Minneapolis -Honeywell MS 
BZ- 2RW80, Acro RD- LW -80, or equivalent) 

S2- momentary pushbutton switch, normally open, 
I amp, 125 volts (Spemco H & H 1157 -A or 
equivalent) 

S3- switch, spst toggle, I amp, 125 volts 
Ry- rachet- impulse relay (Guardian RC- 100 -GR) 
53 -spot toggLe switch, I amp, 125 volts 
Cl, 2, 3, 4-- 0.51µ0 400 -volt paper 

Fig. 3- Mechanism for pickups whose 
bushings do not extend through motor 
board. 
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Fig. 4- Underside of motor board, showing the shutoff components. The capacitor 
seen to the left of the relay is C2. 

DON'T 

LET 

THEM 

FOOL 

YOU 

This tube may look like new, but it's substandard -masquerading 
as new and unused. For the past 18 months RADIO - 
ELECTRONICS has been conducting a campaign to combat 
this fraudulent practice. We have no objection to anyone selling 
or advertising used or substandard tubes -PROVIDED THEY 
ARE SO LABELED OR ADVERTISED. But we are old - 
fashioned enough to think that when you see a mail order ad 
which offers "guaranteed tubes" or even just "tubes," you should 
expect that the ad means brand -new, unused tubes, even if it 
doesn't specifically say so. 

Unfortunately this is not the case in some magazines, where 
ads of this type can mean used tubes, seconds, rejects, etc., as 
well as new tubes, depending on what the advertiser has in stock. 

To be certain that RADIO -ELECTRONICS readers are not 
fooled, we do not accept this type of advertising -but insist that 
ads specify exactly what the tubes are -new and unused, or used 
tubes, seconds, etc. This policy has been in effect since our 
January 1956 issue. 
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cuit makes a fairly loud "clack" when 
energized, due to its rather complex 
mechanical action. For this reason, it 
should be installed on rubber shock 
mounts to absorb as much noise and 
shock as possible. Although the writer 
mounted it on the motor board (Fig. 4), 
perhaps a more desirable place would 
be somewhere else in the phono cabinet 
where shock effects would be better 
isolated from the pickup. 

Professional type tone arms which 
are usually employed on home -assembled 
players are precision devices designed 
to have utmost freedom of vertical and 
lateral movement. To give the low 
record wear and fine tone quality of 
which they are capable, they must be 
properly installed, and no appreciable 
amount of mechanical drag can be 
imposed upon them. Ordinary shutoff 
trip mechanisms, therefore, might offer 
enough lateral opposition to cause 
groove skidding and severe record and 
stylus damage. 

The method of automatic shutoff 
described here will not in any way 
impair the operation of fine phono- 
graph equipment. Tone -arm pressure 
required to actuate this device is so 
negligible that it cannot be "felt" by 
a reproducer stylus. END 

PHASING EARPHONES 
When a pair of headphone units is 

connected in series or parallel to form 
a double headset, the two units should 
be connected in phase (both diaphragms 
move in and out in unison) to give the 
best efficiency and tone quality. To test 
a pair of ordinary magnetic headphones 
for diaphragm phase, you can unscrew 
the caps, connect the cord tips across 

1%-volt flashlight cell and note if 
the disc diaphragms move in and out 
together. If one disc moves in while the 
other moves out, the phones are out of 
phase. Reverse connections to one unit. 

You cannot make this test with 
dynamic or crystal phones, which have 
sealed -in elements and diaphragms 
which cannot be seen. 

To test these types for diaphragm - 
phase: Connect the phones to a sound 
source, such as a radio, record player 
or audio signal generator and turn up 
the volume so you can hear the signal 
plainly with the phones about 1 inch 
away from your ears. Now hold one 
phone unit in each hand, with both 
hands close together and about 1 inch 
away from one ear, as shown in the 
photo. While keeping your hands to- 
gether, slowly move them back and 
forth so that you hear first one phone 
and then the other. If you find that 
the signal volume nearly vanishes when 
your ear is between the two phone 
units, they are out of phase. Reverse 
the connections to one unit and try it 
again. There is little change in volume 
when the ear is between the two units 
while they are moved back and forth. 
Both are now in phase. -Art Treuffer 
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Tracking 

TAPE and wire recorders are not 
supposed to record hum or noise 
along with the desired sound. 
When they do, a troubleshooting 

job arises. 
Hum or noise can be recorded by: 
1. The recording amplifier output. 
2. The erase winding and its bias 

supply. 
3. The bias winding on the recording 

head, its supply or connections to the 
recording amplifier. 

The supply from the recorder's bias 
oscillator should be a pure signal. The 
voltage frequency is above audibility 
range- 30,000 cycles and up. If 
hum modulates the ultrasonic bias, it 
will appear like Fig. 1 -a. When de- 
modulated or recorded, it will be like 
Fig. 1 -b. A noise modulation may ap- 
pear like Fig. 1 -c for the portion indi- 
cated. The right -hand part of Fig. 1 -c 
is normal, an unmodulated rf wave. 
When the wave of Fig. 1 -c is demodu- 
lated, it appears like Fig. 1 -d -noise 
on the left, and a straight line on the 
scope. 

To troubleshoot a recorder, a scope 
is connected across the bias -oscillator 
tank coil, the recorder amplifier output, 
the bias -head winding and the erase - 
head winding in succession. The con- 
nection is directly to the deflection 
plates unless the scope has a wide -band 
vertical amplifier. The waveforms will 
appear like Figs. 1 -a and 1 -c. The nor- 
mal is the right side of Fig. 1 -c. Tem- 
porarily disconnect the recording am- 
plifier and short out the bias winding 
while checking the erase winding. 
Short out or open the erase winding 
while testing the bias for noise, etc. If 
the windings are connected in parallel, 
either erase or bias winding can be 
opened; if in series, one can be shorted 
out with a jumper while testing the 
other. Try to have all other parts not 
operating while testing a particular 
one. The noise may interact. Thus, a 
corroded erase winding will indicate 
noise while the scope is connected to the 
bias on the recorder head. It will not 
do this if it is temporarily cut out of 
the circuit. Similarly, open the circuits 
to the erase and bias windings while 
checking across the bias -oscillator tank 
coil. Disable the bias oscillator while 
testing the recorder output to the re- 
cording head. (Pull the tube if a sep- 
arate tube is used or use an electrolytic 
capacitor across the tank coil if pos- 
sible.) 

Fig. 2 shows typical connections to a 
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BIAS MODULATED 

t 
Fig. 1- Recorder waveforms: a -Hum 
modulated, b -hum recorded, c -noise 

modulated, d -noise recorded. 

NOISE 

NOISE 

fi 

}.,DIO -HIGH FIDELITY 

RECORDED In 
Magnetic 

NORMAL 

combination head. Erase winding is on 
one leg of the magnetic structure while 
the record and bias windings are on 
another leg. Deactivate all but the 
winding being checked. With a separate 
erase head (see Fig. 3) interaction 
from the same magnetic structure is 
avoided, but any noise in the bias will 
affect the other head unless that wind- 
ing is disabled. The recording ampli- 
fier should be disconnected here too - 
on the side toward the recorder ampli- 
fier from the capacitor feeding the bias 
into the single coil. 

It may not be convenient to use the 
deflection plate input to the scope. A 
demodulator probe will demodulate the 
bias waveform and recover any modu- 
lation. A simple detector may be rigged 
up like Fig. 4 -a if the demodulator 
probe is not available. Note that the de- 
modulator circuit must be closed by a 
resistor if one is not present in the 
scope input or the probe. Almost any 
handy value from about 10,000 to 
50,000 ohms will do. 

In lieu of a scope a probe can be used 
with a headset as seen in Fig. 4 -b. The 
headset furnishes its own dc path for 
the demodulating crystal's load. If the 
phones are crystal, shunt them with a 
resistor like that for the scope rig of 
Fig. 4 -a, or use a commercial demodula- 
tor probe if one is available. 

No sound should be heard on the 
phones if the bias waveform is pure. 
Similarly a straight line appears on 
the scope when used with a probe or 
the crystal detector rig of Fig. 4 -a. 
Noise and hum will appear like their 
demodulated outputs (see Figs. 1 -b and 
1 -d) or will be heard in the headset. 
Successive testing localizes the trouble. 
Then substitution as in ordinary radio 
repair work will finish the job. END 

Recorders 
By JAMES A. McROBERTS 

RECORD - PLAYBACK COIL 

BIAS OSC TAK 

Fig. 2- Typical combination magnetic 
recorder head. 

Fig. 3- Connection to separate erase 
head. 

1N64 

'ICATH 

T i 
SCOPE DETECTOR 

a 
1N64 

CATN 

001 

PHONE DETECTOR 

6 

Fig. 4 -a- Detector circuit to substi- 
tute for demodulator probe, b -head- 
phone detector eliminates need for 

scope. 

PHONES 
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r4 111R This 

5- transistor set 
may also be used 

with an earpiece 

By I. QUEEN 

pocket radio operates speaker 
É TfE731T R4. 

r---- - ----- ---i Á 

In 

0T3 

CI 0p1 C7 
I 

1 22 . 05 r1 

CS 021 R5 TOOK - 4.08 R7 OK 

1 

R6 (K 

1 

;(Sf If AWL 
I V2 

R6 +K RIO IK R12-39K 

j2KD IF AMPL 

I .V3 

1 

1 514 IS 

jDET,AVC 

1 V4 

T6 

PM 

yH j 
RI- 15,000 ohms 
R2, 12- 39,000 ohms 
R3, 18-470 ohms 
R4, 6, 7, 10, 11, 13, 14 -1,000 ohms 
R5, 17- 100,000 ohms 
58- 10,000 ohms 
R9 -2,200 ohms 
RIS -pot, 5,000 ohms with switch and dial 

(Lafayette VC-48) 
All resistors preferably 1/4 watt 
R16-- 68,000 ohms 
CI, 2- ganged tuning capacitor (Lafayette MS -270) 

6V 

C3, 4, 5, 6 ,9, 10, 12, 16- .02 -pf lat ceramic 
C7- .05 -pf flat ceramic 
C8, 15 -8 -pf 6 -volt electrolytic 
Cl I- 0.2 -pf flat ceramic 
C13 -2 -pf 6 -volt electrolytic 
C14 -25 -1.f 6 -volt electrolytic 
J -jack, 3- terminal (Lafayette MS -282 or equivalent) 
TI -flat antenna coil (Lafayette MS -329) 
T2- oscillator coil, modified, see text 

(Lafayette MS -265) 
73, 4, 5-if transformers (Lafayette MS -340 or 

TEXT 

_ 1BATTT4Y 

equivalent) 
76-DOT 17 (UTC) 
VI, 2, 3 4- 2N112A 
V5-2N138 
Sockets (5) for transistors 
Speaker (Argonne AR -95) 
Battery (RCA VS -308 or equivalent) 
Dial for CI, 2 (Lafayette KN -24) 
Plastic case (Lafayette MS-302) 
Bakelite board, see text 
Hardware 

Fig. 1- Complete circuit of the shirt -pocket receiver. 

IN the July, 1956, issue we described 
a radio tuner that would operate 
without an external antenna while 
carried inside a shirt pocket. 
Since that time a number of readers 

inquired about the possibility of add- 
ing an amplifier and speaker. This was 
not practical due to lack of space. 
Recently new and smaller components 
have appeared on the market, and the 
home constructor can now build a com- 
plete radio receiver with speaker. It 
has the same general features as the 
earlier pocket set: high gain, selectivity, 
low battery drain, etc., but is smaller. 
On many local stations (10 -15 miles) 
the sound is audible as far as 10-15 
feet from the speaker in a quiet room. 
For distant reception or private listen- 
ing, an earpiece jack is available. 
While in use it automatically cuts out 
the speaker. Battery drain varies with 
signal strength, from about 7.5 ma at 
low volume to about 10 ma at full out- 
put. 

Before going into construction de- 
tails, we will say a few words about 
this project. Parts specified here (or 
their equivalents) have not been de- 
signed expressly for this radio, so some 
modifications have been made. These 
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few changes are easily made by anyone 
with a few tools, a little care and 
patience. A small soldering pencil 
(about 20 watts), screwdriver, small 
round and flat files, saw and drill are 
needed. If you like "do it yourself," 
this is for you. The photos show the 
neat and attractive case that houses 
the completed radio. 

Five p -n -p type transistors are used 
in this radio. The five stages are: 
converter, two if's, power detector and 
audio output. The set is powered by a 
4 -volt mercury battery. Fig. 1 shows 
the receiver's circuitry. 

Construction details 
The entire receiver except for battery 

and antenna is mounted on a plastic 
chassis. It may be 1 /16- inch -thick 
bakelite or any other easily machined 
material. Holes are drilled to accom- 
modate the transformers, sockets and 
other components as shown in Fig. 2. 
It is suggested that you cut the chassis 
as shown by the dotted lines. This 
leaves room for T1, the speaker and 
battery. 

For T3, 4 and 5 start with a -inch 
round hole and file until you have an 
opening large enough for the trans- 

formers. It will be approximately % 
inch square. For transistor sockets 
drill two or three holes U3 inch in 
diameter, then join and enlarge them 
by filing. It is better if these holes are 
not too large, so file a little at a time 
then test. For leads which pass through 
the chassis, drill 1/16 -inch holes. 

Antenna T1 is slightly too long to 
fit into the case, so about 1/s inch must 
be removed. Do this by chipping away 
a little at a time with a cutting plier. 
Take a little of the core material from 
each end but don't touch the winding 
itself. 

Threaded spacers about 13/64 inch 
long (they can be sawed or filed down 
from a longer length) and 6 -32 screws 
hold the speaker to the chassis. Only 
two screws, diagonally opposite, are 
needed. Screws pass into the spacers 
from each end. The rear screws (B in 
Fig. 3) hold the speaker to the chassis. 
Screws are passed through the case 
from the front (see photo) to hold the 
entire assembly. 

The metal spacers are "sweated" or 
soldered to the speaker (points A in 
Fig. 3.) To do this, proceed as follows: 
Cut the spacers to correct length. Pass 
6 -32 screws through the front of the 

RADIO -ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


Fig. 2 -farts layout on the chassis 
board indicating holes cut in chassis. 
speaker and tighten the spacers on 
them. The speaker frame is already 
drilled for holes, but these will have 
to be slightly enlarged to accommodate 
6 -32 screws. Now apply heat and solder 
at points A so that the spacers remain 
firmly in place after the screws are 
withdrawn. When the set is finished, 
these screws will be used to hold the 
chassis and speaker in the case. 

With the chassis fastened in place 
inside the case, there will be approx- 
imately 8/32 inch between the case and 
the chassis to allow for socket pins, 
transformer terminals and other parts 
that extend below the chassis. Most 
capacitors and resistors are also within 
this space. 

Oscillator transformer T2 must be 
modified as follows. Use No. 32 or finer 
enameled wire and add 14 turns to the 
collector winding. Direction is impor- 
tant. Solder one end of the wire to 
terminal 3, then wind counterclockwise 
while holding the form so the terminals 
point toward you. Preferably, the added 
turns are put on after the coil is 
inserted into its 3/16 -inch mounting 
hole in the chassis (see Fig. 4). Then, 
the added turns being wound on the 
under side, the coil tends to remain in 
place. A few drops of polystyrene 
cement also help. The other end of the 
wire is soldered to the V1 collector. 

The plastic case measures 4% x 2% 
x 1% inches and is available in either 
yellow or maroon. A small amount of 
work must be done on it. Note that it 
comes with two holes on the front. The 
larger one is used for the tuning 
capacitor. I found it advisable to ex- 
tend this hole about % inch upward. 
This permits mounting the tuning 
capacitor nearer to T1, saving space. 
The capacitor itself is mounted directly 
on the chassis, held by the two small 
screws supplied with it. Approximately 
3/16 inch should be cut off its shaft. 

The plastic case carries a threaded 
mounting stud that is not needed and 
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should be removed. The metal insert 
is drilled out carefully and the plastic 
material around it melted off with a 
soldering iron. 

The front of the case must be drilled 
so the speaker sound can come through. 
See the front -view photo. The case has 
a pattern of indented squares, and it 
is easy to drill through each square as 
required. Do this carefully without 
leaning on the drill during the process, 
to avoid chipping or cracking the 
plastic. 

One more bit of work must be done 
on the case. This is drilling a hole 
through the side for an earpiece jack. 
The jack is mounted on a small angle 
bracket screwed to the chassis. This 
permits lifting out the chassis at any 
time without unsoldering leads. 

Fig. 3- Speaker mounting method. 

It is wise to check each component 
before you mount it. For example, you 
may wish to test the continuity of 
each if transformer. Once you finish 
the wiring it will not be easy to remove 
and replace a defective part. 

There is much less to be said about 
the wiring than the mechanical work. 
Simply follow the schematic carefully, 
using leads as short as possible. It is 
strongly recommended that you use 
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4 -watt resistors, at least for the if 
strip. Between each if transformer and 
the adjacent socket there is space for 
one % -watt resistor, and others may 
be placed close by. These small resis- 
tors will be found only in the larger 
supply houses. Although space can be 
found for larger and more common 
%- watters, your work will be consider- 
ably eased by using 144 -watt units. 

Practically all the smaller parts such 
TERMINAL N °3 

osas 

T7 

ADDED TURN, 

Fig. 4- Mounting the oscill,_tor coil. 
as capacitors and resistors are below 
chassis. Exceptions are the avc resis- 
tors, R5 and R16; filter capacitor C14 
and resistor R14. Two capacitors, C6 
and C9, stand upright against the side 
of an if transformer. 

T6 is a tiny transformer, called DOT - 
17 made by UTC. This is tiny enough 
to fit next to the speaker magnet. Its 
center tap is unused. 

Follow the usual rules for wiring a 
transistor device. Don't solder near a 
transistor, because of possible damage. 
Better remove the transistor until the 
soldering is done. Don't apply too much 
heat or mechanical pressure to any 
components. Be specially careful of 
the if transformers. These have very 
fine, easily broken leads from the 
interior to the terminal posts. Take 
your time in assembling and wiring 
the set because an error is not easily 
corrected. 

After the assembly and wiring are 
completed, you are ready for align- 
ment. The first step is to tune the if 
strip for 455 kc. If there is no serious 
defect in wiring or components, you 

Inside view showing compact layout. 
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should be able to pick up an if signal 
coupled loosely to Tl. The low side of 
the generator goes to the tap (blue 
lead) and the high side to the red lead. 
Then tune each if transformer core, 
starting with T5 and working back. 
Tune each for maximum output. A 
voltmeter across R14 will serve as an 
indicator or you can listen to the 
speaker sound (if the generator is 
modulated). In many cases, the output 
from an if generator can be picked up 
by the if strip without a physical 
connection between them. Just bring 
the if lead close to the if strip input. 

Since the if amplifier picks up 
random electric noise as well as radio 
signals, you can also adjust the strip 
for maximum response from a fluores- 
cent lamp. A continuous static noise 
will be heard near most lamps. 

To tune the converter, set the antenna 
trimmer (on the dual capacitor) to 
approximately mid -setting and tune the 
frequency dial for some local station 
near 600 kc. Adjust the oscillator core 
for maximum response on that station. 
An alternative method is to place the 
set near a fluorescent lamp or other 
noise field and tune the oscillator core 
for maximum response. This assures 
maximum sensitivity at this part of 
the dial, regardless of actual calibra- 
tion. In tuning the oscillator core, set 
it rather deeply into the core so it can 
affect the added turns. 

After adjusting the low- frequency 
end of the dial, tune the set to some 
station near 1400 kc and set the 
antenna trimmer (on the variable 
capacitor) for maximum response. 

No neutralization has been found 
necessary in this set. If your if strip 
howls or whistles on every station, try 
adding a 56 -µµf ceramic capacitor be- 
tween the base of one if transistor and 
the next. In the diagram they are 
shown as C in dotted lines. Also try 
adding a resistor (R19) of about 33 
ohms or more in series with the positive 
battery lead. A larger value for C14 
may also help. In any case it is a good 
idea to try different transistors for Vl. 
Some may not oscillate very strongly 
at the low voltage. Try interchanging 
your transistors to get the best one 
in this socket. 

For the specified output transformer 
you can use any other that is small 
enough to fit which matches 2,000 ohms 
to 10 ohms. For example, a trans- 
former may be purchased with the 
speaker (the combination being known 
as SK -62) for a good match. Although 
this transformer is much larger than 
the DOT type, space could probably be 
found alongside the speaker. 

The battery used (and shown in the 
photo) is an RCA VS -308. A direct 
replacement is a Mallory TR -113R. 
The only difference is that the RCA 
unit is equipped with snap fasteners 
whereas the Mallory will require some 
sort of mounting bracket. Or you may 
prefer to use three type N dry cells: 
insulated, taped and soldered together 
to form a 4% -volt battery. END 
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L -C- R - coupled transistor 
Impedance coupling provides com 
promise between cost and efficiency 

THE use of L -C -R coupling (some- 
times called impedance, or choke, 
coupling) in transistor circuits 
offers some interesting possibilities 

for experimenters. 
This coupling method is more efficient 

than resistance coupling, but at a 
greater cost. On the other hand, it is 
cheaper than transformer coupling, but 
less efficient. Therefore both efficiency 
and cost are between resistance and 
transformer coupling. 

0-4 

INPUT 

CK72I CK722 25K,P -P /5W 

220K 

n 

220K 

i 

6V 

0I1Illhi 

Fig. 1- Schematic diagram of two - 
stage L- C- R- coupled transistor ampli- 

fier. 
The coupling methods described below 

have been used with vacuum tubes for 
many years. This article shows how 
they can be used to advantage with 
transistors. Fig. 1 is a two -stage, 
single -ended transistor amplifier using 
L -C -R coupling. 

An inductance in the collector cir- 
cuit provides a high impedance at audio 
frequencies and a low dc resistance, 
keeping the dc loss in the load at a 
minimum while presenting a suitable 
load at audio frequencies. 

An inductance of about 2 to 5 henries 
is satisfactory for this purpose. The one 
used here is the primary of a center - 
tapped output transformer (Merit 
A -2937 or equivalent.) The secondary 
is not used and its leads may be clipped 
off short. This transformer was selected 

CK722 
25K, P-P /5W 

6V 
+ IIIIIIIZ 

Fig. 2 -The two -stage amplifier with 
improved impedance match between 

stages. 

because it provides a satisfactory 
inductance value, its cost is low and it 
is usable in all three circuits to be 
described. 

The chief disadvantage of the cir- 
cuit in Fig. 1 is that impedance match 
between stages is not optimum. The 
high output impedance of the first 
stage is heavily loaded by the low in- 
put impedance of the second stage, 
thereby decreasing gain. (This is also 
a disadvantage with resistance -coupled 
transistors, but not with transformer 
coupling.) However very good results 

circuits 
By JAMES E. PUGH. JR. 

can be obtained in spite of the mis- 
matched impedances. 

It is possible to correct mismatched 
impedances by tapping the base connec- 
tion of the second stage down from 
the collector. This results in an auto - 
transformer as the coupling element 
(Fig. 2). (Inductance Ll in Fig. 1 

may also be regarded as an autotrans- 
former with an impedance ratio of 1 to 
1.) Inductance Ll in Fig. 2 is the 
primary of a center -tapped output 
transformer and will improve the 
impedance match. It will not correct it 
completely because the impedance ratio 
is not optimum. The impedance ratio 
at the two taps (top and center) is 4 
to 1. The impedance ratio should be 
about 20 to 1 for optimum coupling 

CK72I 
.1 

INPUT 

CK722 (2) 

E 

220K 

2w,P -P /5W 

uV 

6V 

IIIIIII 

Fig. 3- Schematic diagram of push -pull 
L -C -R- coupled transistor amplifier. 

between the two stages, but this would 
require a special inductance tapped at 
a 4.5 -to -1 turns ratio. This was not 
done because the aim was to obtain 
best results using only standard parts. 

Many times it is desirable to oper- 
ate transistors in push -pull. The cir- 
cuit of Fig. 3 shows how this can be 
done with L -C -R coupling. 

This circuit takes advantage of the 
fact that, if current is made to flow 
in one half of Ll, an equal current 
will be induced in the other half. There 
will be a phase difference of 180° 
between the two ends of the winding, 
the required condition for push -pull 
operation. The first transistor drives 
one half of Ll, and in turn each half 
of the same winding drives a transistor 
to give push -pull operation. 

This circuit has the same mismatched 
impedance condition as in Fig. 1. This 
could be corrected by the method used 
in Fig. 2, but here too it was desirable 
to obtain good results using only stand- 
ard components and at minimum cost. 

The collector current in each tran- 
sistor should be about 1 ma. If it is 
far from this value the base resistors 
may have to be changed slightly for 
best results. The exact value depends 
on the individual characteristics of each 
transistor and should be determined by 
the cut -and -try method. END 
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RADIO PILL... 
RAMIO 

transmitter 
an encapsulated be 

FM transmitter that can be 
swallowed and is used to "tele- 
meter" information from the 

digestive tract, was demonstrated April 
8 at the Rockefeller Institute in New 
York City. Its action was explained 
by Dr. Vladimir K. Zworykin, affiliate 
in biophysics in the Medical Electronics 
Center of the Rockefeller Institute and 
honorary vice president of RCA, who 
had been active in the early stages of 
its design. 

A "radio pill" offers the medical 
man many possibilities since it causes 
no discomfort to the patient and thus 
can make measurements under more 
normal conditions than older tools. It 
can easily penetrate such areas as the 
right side of the colon, hitherto almost 
inaccessible to study. Present models 
(only three were in existence at the 
time of the demonstration) have been 
used to measure pressure. Temperature 
measurements are also possible, and 
it is expected that means will be de- 
vised to measure acidity in the gastro- 
intestinal tract. 

The transmitter consists of a ferrite 
cup core, two coils, two resistors, two 
capacitors, a transistor and a small 
rechargeable 1.5 -volt cell in a plastic 
capsule 1% inches long and 0.4 inch 
in diameter. Operation is at approx- 
imately 1 mc, and the signal is receiv- 
able for a foot or two outside the body. 
The unit is frequency -modulated by a 
disc -shaped magnetic shunt, which 
changes the inductance of the core as 
it moves closer and farther away. Since 
frequency modulation is used, changes 
in amplitude caused by the unit mov- 
ing nearer to or away from the body's 
surface create no reception problems. 

The pressure transducer consists of 
a rubber diaphragm (a metal dia- 
phragm was used in the first model, 
shown in exploded form in the photo- 
graph) to which the magnetic shunt is 
attached. As pressure is increased, the 
diaphragm is bent inward, forcing the 
shunt nearer to the core and lowering 
the transmitter's frequency. A second 
diaphragm is provided at the end of 
the tube, for mechanical protection. 
The space between the two is filled 
with air, under enough pressure to 
make the whole space act as a piston, 
transmitting the pressure from one 
diaphragm to the other without signif- 
icant loss. 

The idea of such a pill was con- 
ceived by John T. Farrar of the Rocke- 
feller Institute and its design worked 
out by Dr. Zworykin. The development 
work was done by a team of engineers 
of RCA's Commercial Electronics Prod- 
ucts Division in Camden, N. J. 

A remarkable feature of the appara- 
tus is that it was constructed from 
available miniature components. Even 
the battery was found on the market. 
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transmits from inside you .. 

ERIC LESLIE 

RADIO 

DIAPHRAGM MECHANICAL SUPPORT 

PROTECTIVE 
COVER 

----. 
_. 

CUP AND COIL 
ASSEMBLY 

FERRITE CUP 

CONNECTORS 

PLASTIC SHELL 

RESISTORS 

STORAGE CELL 

FERRITE PLASTIC CAP 
SHUNT 

CAPACITORS 

COILS 

These components all go together to make up the 0.4- inch -diameter, 111/8- inch -long 
"Radio Pill" (upper right) that "telemeters" information from the digestive tract. 

POSITIVE BATTERY TERMINAL TWO CAPACITORS 0.002Nf EACH 

NEGATIVE BATTERY TERMINAL I CASING 

TWO RESISTORS 
12K AND220K 

1.5 VOLT RECHARGE- 
ABLE BATTERY 

BATTERY SPRING 
WASHER_ 

I%/¡. TRANSDUCER \1 \ 
'// \FERRITE YOKE\ 

BATTERY HOLDER 

MINERAL OIL 

CENTERING SPACER 

INNER DIAPHRAGM 

i 
. 

2NI84 TRANSISTOR SROTCHCAST RESIN 

INSULATING WASHER OSCILLATOR COILS TRANSDUCER FERRITE ARMATURE 

DIAPHRAGM HOLDER 

OUTER DIAPHRAGM 

SEAL 

Cross- section diagram of the capsule containing the FM transmitter. 

The constructors did not have time to 
get special components made for the 
job and had to rely on standard parts. 
With specially made components, an 
even smaller capsule could be built. 

In its present stage of development, 
the radio pill must be considered an ex- 
perimental technique but one which 
holds important implications for future 
medical research. The pill's practical 
uses will be evaluated following labor- 
atory tests and experiments which will 
be conducted jointly by RCA, the Rocke- 
feller Institute and the Veterans Ad- 
ministration. 

Studies involving use of the radio 
pill, for the time being at least, are be- 
ing carried out in the New York Vet- 

erans Hospital with the patient under 
continuous observation. Preliminary 
testing has taken place during the last 
year. END 

'RADIO PILL- TRANSMITTER CIRCUIT 

Circuit of the tiny transmitter. 
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Panel view of tuner. In FM position, switch provides 
feedthrough to FM tuner from antenna input. 
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Fig. 2- Schematic diagram of the TV sound tuner. 
The switch is shown in the FM position. 
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Fig. 1 -Block dia- 
gram shows plan 
of the TV sound 
tuner system. 

FM TUNER & AMIN. 

your TV sound 
help of your FM receiver 

By RICHARD GRAHAM 

IT'S no secret to the serious audiophile 
that the audio quality of most TV 
receivers leaves much to be desired. 
TV has attracted and brought into 

our home via this medium many live 
performances by name artists and per- 
formers in both the popular and clas- 
sical fields. This rich source of quality 
audio performances which might ordi- 
narily be tape- recorded for future en- 
joyment is often marred by the poor 
audio performance of the TV receiver. 
Even feeding the audio signal directly 
from the FM discriminator in the TV 
set into a high -quality audio amplifier 
and speaker system often results in a 
60 -cycle vertical sync buzz and a 15,750 - 
cycle horizontal sync whistle. 

R1- 47,000 ohms, 1/2 watt 
R2-560 ohms, 1/2 watt 
R3- I0,000 ohms, 1/2 watt 
R4 -I,000 ohms, 2 watts 
R5- 22,000 ohms, 2 watts 
R6-22 ohms, I watt 
R7 -1,000 ohms, 1/2 watt 
CI -.01 pf, ceramic 
C2 -10 ppf, ceramic 
C3- Gimmick (two pieces of hookup wire twisted 

together for length of 1/2 inch) 
C4-50 ppf, ceramic 
C5-18 µµf, ceramic 
C6-.0I pf, ceramic 
C7 -40 -40 pf, 150 volts, electrolytic 
Ce- Coupling capacitor, approximately 120 ppf 

(used only if not already in tuner) 
SEL RECT -Selenium rectifier, 65 ma 
T -Power transformer, secondary 125 volts @ 50 ma, 

6.3 volts @ 2 amps (Stancor PA8421) 
S-8-pole 2- position rotary switch (7 poles used) 
V -12AT7 
9 -pin miniature socket and shield 
LI -For 21 -mc tuners: 4 turns of No. 20 wire spaced 

1/2 inch long, tapped at P/4 turns from ground 
end. Coil form: 3/4 -inch diameter (Cambridge - 

Thermionic LS3 slug -tuned or equivalent) 
For 41 -mc tuners: 51/2 turns of No. 20 wire spaced 
1/2 inch long, tapped at 2 turns from ground 
end. Coil form: 34-inch diameter (Cambridge - 
Thermionic LS3 slug -tuned or equivalent) 

L2 -5 turns of No. 20 wire spaced 1/2 inch long. 
Coil form: 3/e inch long, 343 -inch diameter (Cam- 
bridge- Thermionic LS3 slug -tuned or equivalent) 

L3 -2 turns of hookup wire over 1_2 

L4- Filament choke, 0.8 ph (J. W. Miller 6175 or 
equivalent) 

TV tuner, any type with 21- or 41 -mc output 
Cabinet 
Bracket 
Line cord 
Length of RG -62 /U coaxial cable 
Length of 300 -ohm lead -in 
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Fortunately this problem isn't really 
a difficult one to solve if one already 
has an FM tuner. Since the sound por- 
tion of TV transmission is FM, all that 
is necessary is the FM tuner and a 
means of converting the TV frequencies 
to one within its tuning range. This can 
be done by feeding the output of a TV 
tuner into a converter stage to change 
the TV tuner output frequency to one 
somewhere in the 88- 108 -mc FM band. 
The frequency mixing that takes place 
in the TV sound tuner discussed in 
this article is identical to that which 
takes place in the front end of any 
superhet receiver. In effect, we are 
using the FM tuner as an if amplifier. 
A block diagram of the TV sound tuner 
is shown in Fig. 1. 

The TV tuner can be practically any 
type. (Some experimentation may be 
required when using tuners having a 
low- impedance link output. In some 
cases the link can be eliminated by 
tapping directly from the plate of the 
mixer through a coupling capacitor.) 
The winding of oscillator coil Ll (Fig. 
2) depends on whether a 21- or 41 -mc 
TV tuner is used; data are given in the 
parts lists for both types. The 21 -mc 
type will probably be preferred by the 
builder since it is readily available, at 
very reasonable prices. 

The circuitry 
The converter portion of the TV 

sound tuner consists of a single 12AT7. 
One half of this double triode functions 
as a mixer and the other as a fixed - 
frequency oscillator. The output of the 
TV tuner is fed through capacitor C, 
to the mixer grid. The oscillator output 
is also fed to this grid through C3. 
These two signals are mixed to produce 
a new frequency which, in this case, is 
chosen to be the sum of the TV tuner 
output and the TV sound tuner oscil- 
lator frequencies. 

Coil L2 and capacitor C2 in the mixer 
plate circuit resonate to this sum fre- 
quency. A link (L3) around L2 is 
connected to the FM tuner antenna 
terminals. Thus this newly produced 
sum frequency is fed into the FM 
tuner and, if the FM tuner is set to this 
sum frequency, TV sound can be re- 
ceived. The particular channel received 
is selected by the TV tuner channel - 
selector switch. 

For example: If we use a TV tuner 
with a 21-me output, the oscillator in 
the TV sound tuner must be at 69 me 
to produce an output of 90 me into the 
FM tuner. The point selected on the FM 
tuner to receive TV sound is arbitrary 
-just pick an empty spot on the FM 
dial where no other station is received. 
The oscillator frequency on the TV 
sound tuner can be varied by adjusting 
Ll to vary the output frequency to the 
FM receiver. 

The rotary switch S performs three 
functions: It transfers the antenna to 
either the TV sound tuner or the FM 
tuner. When the TV sound tuner is 
used, the unused contacts of the antenna 
changeover portion of switch S are 

JUNE, 1957 
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SEL RECT 

TV sound tuner 
circuit is mounted 
on L bracket bolt- 
ed to chassis of TV 

tuner. 

Top view of bracket 
shows major components. 

Underside of 
bracket contains 
coils, wiring and 
minor components. 

L4 RI 

t Ì 

LI 

F 

..;.. 
R2 R7 CS L3 

.... . . 

L2 

f9 ` 12 AT 7 

C5 LI C4 C3 C2 L2 C7 R5 

4- 
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grounded. This prevents reradiation of 
the TV sound tuner output through the 
capacitance of the switch contacts and 
the antenna. Rotary switch S also turns 
the TV sound tuner on when placed in 
the TV position. 

The power supply is a standard 
transformer -fed half -wave selenium 
rectifier circuit. A small negative volt- 
age of about 1 volt is developed across 
resistor R6 by the current drawn 
through it by the TV tuner and bleeder 
resistor R5. This is applied to the age 
lead on the tuner. The voltage may vary 
slightly according to the current re- 
quirements of the tuner. The current 
through R5 stabilizes this bias voltage 
against variations due to different 
tuners. 

Aligning the tuner 
No special tools or instruments are 

required for alignment. First set the 
TV tuner on a channel known to be in 
use. Next set the FM tuner dial on an 
unused frequency between 89 and 107 
mc. 

Now you adjust the oscillator fre- 
quency by turning the screw on Ll until 
the channel selected is heard. The last 
step is to adjust L2 for maximum sig- 
nal out, or minimum noise in the speak- 
er. This adjustment is broad. 

The TV sound tuner was constructed 
on an L- shaped bracket fastened with 
self- tapping screws to the edge of the 
TV tuner. No specific dimensions are 
given since sizes and shapes of TV 
tuners vary considerably. The L- shaped 
chassis is used because it permits short, 
direct leads between the TV tuner out- 
put leads and the 12AT7 mixer oscil - 
lator. In general all leads associated 
with the 12AT7 should be kept short. 
Long leads on the oscillator section in- 
vite frequency instability among other 
things. Therefore, keep these leads short 
and rigid. 

The unit is housed in an aluminum 
utility box for shielding as well as ap- 
pearance. The oscillator in the TV 
sound tuner can conceivably cause in- 
terference to neighboring TV receivers. 
Arrange the TV sound tuner oscillator 
frequency (the difference between the 
FM tuner frequency setting and the TV 
tuner output frequency) to fall on an 
unused TV channel in your area. 

The output of the TV sound tuner is 
fed to the FM tuner through a pair of 
RG -62 /U coaxial cables. Effectively, 
these cables are in series, thus preserv- 
ing a reasonable impedance match with 
only a small loss in signal. One can also 
use a shielded 300 -ohm cable if it is 
available. It is desirable to use a 
shielded output cable because of the 
radiation possibilities. END 

THREE CHEERS 
-L. R. Davis 

A toast is due that customer, 
He's rare, there is no doubt of it; 
Who, when his set is brought to shop, 
Has kept his fingers out of it! 
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Selenium Diode Voltage 
Regulators By J. R. GNESSIN 

AVERY interesting application of 
selenium rectifiers is to provide 

voltage regulation, especially for nom- 
inal 1.5 -volt filaments which actually 
operate on 1.35 volts. This voltage can 
be obtained from local ac sources and 
kept within exceedingly fine limits with 
selenium rectifiers. 

A surplus stepdown transformer 
supplies 10 volts ac center -tapped, from 
a local 117 -volt source, as shown in the 
figure. A full -wave selenium rectifier 
REC1 (International Rectifier Corp., 
JD -508G or similar) provides two 
rectified voltages, one of which is used 
for control while the other provides the 
actual output voltage. An output regu- 
lator diode REC2 (IRC JD -500G or 
similar) regulates the actual output 
to 1.35 volts dc at 0.5 ampere within 
narrow limits. 

Why? When the bottom of Ti sec- 
ondary is negative, the electrons flow 
from the bottom of the winding, against 
the arrow direction of the rectifier 
REC1 to point B and ground. It can 
be seen that current at ground will flow 
through output bleeder R2 (and the 
external load) up to "+" output ter- 
minal. Some of the current will flow 
from ground against the arrow of 
REC2 up to "+". Here the two cur- 
rents will combine, heading back to- 
ward the transformer. The currents 
again divide, part going through the 
filter choke to T, completing the cir- 
cuit, while part goes up through Rl 
back to REC1 up against the arrow of 
the rectifier to the top of T, completing 
the circuit through the transformer 
winding. While it is true that the last 
division of current will find a lower 
resistance path through the filter choke 
than through Rl, yet it can be seen that 
the path through R1 is toward a point 
of greater potential, overcoming voltage 
drop across Rl. 

On the next half -cycle the top of T 
secondary is negative, permitting the 
electrons to flow from the top of the 
winding, against the arrow of the 
rectifier to point B, thence to ground, 
on through the external load and output 
bleeder R2, part dividing to go up 
through REC2, combining at point 
"±", again dividing to go through the 
filter choke to transformer as well as 
up through R1 and down against the 
arrow of rectifier JD -508G to the bottom 
of transformer T, completing the cir- 
cuit and cycle. 

REC1 thus rectifies the full voltage 
across T and also the voltage from 
center tap to ends. In effect it provides 
dual full -wave rectification, with out- 
put in the form of a voltage divider 
with approximately 5 volts from top 
of Rl to ground and approximately 2.5 
from positive output terminal to ground, 
if rectifier REC2 were not in the cir- 
cuit. 

REC2 is the voltage regulator. As 

hooked up into the output circuit it 
loads the circuit, pulling the voltage 
down from approximately 2.5 to about 
1.35 dc. The exact voltage at the out- 
put is determined by setting of Rl in 
the following manner: 

The resistance of the voltage regu- 
lator varies inversely as the voltage 
across its terminals. The polarity will 
not change, since this is filtered dc. 
The amplitude might change as occa- 
sioned by fluctuating line voltage or 
load changes. To resist these voltage 
changes the voltage -regulator resistance 
goes up sharply as the voltage across 
it goes down and vice versa. 

Resistor R1 together with rectifier 
REC2 forms a voltage divider from 

JD-5086 
FULL-WAVE BRIDGE RECT 

AC (YELLOW 

VAC II 

2,0006V IC (TEL) LOAD 

+: 

OLEEDER 

OF USED) 

REC2 ..*"... 

JO-500G 

AC YELLOW) 

TI- Stepdown transformer, line to IO volts, center - 
tapped. (Not critical, 6.3- and 5 -volt filament 
windings of power transformer can be used -for 
low currents e single 6.3 -volt center- tapped wind- 
ing.) 

RI 0 -ohm 5 -watt pot 
R2 -Load. (If bleeder is used, resistance should be 

5 times as high as load.) 
C- 2,000 -11f 6 -volt electrolytic 
CH- Filter choke. Primary of old power transformer 

or other low- resistance inductor. 
RECI -Full -wave bridge rectifier, ac input 26 volts 

max., dc output 0-20 volts @ 700 ma (IRC JD -508G 
or equivalent) 

REC2 -Full -wave rectifier, ac input 26 volts max., 
dc output (diodes in parallel) 800 ma (IRC JD- 
500G or equivalent) 

The regulator circuits 

the 5 -volt point to ground. Rl is set 
so the voltage at the output, under load, 
is exactly 1.35 (or whatever is re- 
quired). Under quiescent conditions 
this will fall into the center of the 
regulating range of REC2. 

Whatever the cause, if the voltage 
across the voltage regulator increases 
above 1.35 (or whatever voltage setting 
made) the resistance of the regulator 
decreases. This increases the current 
flow through it to such a value that the 
increased voltage drop across the filter 
choke and Rl bring the voltage across 
the regulator back to 1.35 volts. If 
the voltage across the regulator drops, 
the resistance across it increases, re- 
ducing the current through it, and the 
voltage drop across the filter choke and 
Rl and raising the voltage across the 
regulator. 

In this manner, accurate output volt- 
age of 1.35 can be safely connected to 
filament circuits, etc. with assurance 
that negligible output voltage changes 
will result despite normal line and load 
changes. END 
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ZAUBERSCHALTER is the German 
name for this novel method of remote 
control. Squeezing the rubber bulb forces air 
through an ultrasonic whistle. This is picked 
up by a microphone at the receiver, and made 
to actuate a relay to turn the set on and off. 
It has a range of at least 20 feet and, of course, 
no external wiring is needed. 

13- TRANSISTOR auto radio made for the 
Cadillac El Dorado Brougham by Delco Radio has 
3 germanium diodes as well as its 13 transistors. It 
requires no warmup time and, since no vibrator is 
used, vibrator buzz is eliminated. Total current drain 

of the set is 0.6 ampere. The radio is built in three 
sections. Other transistor models are being made for 
Chevrolet and Pontiac. These radios are all designed 
to provide the long trouble -free life and reliability 
characteristic of transistor equipment. 

CONTRIBUTIONS TO 110° TUBE progress by RCA and Syl- 
vania are shown below. Both will present TV receiver lines featuring the 110° 
picture tube for I958. The photo at the left shows the new RCA 21 -inch 110° 
picture tube. A 110° deflection yoke is in position on the 1's- inch -diameter 
neck. The glass- button base eliminated any possibility of loose base -pin con- 
nections. To the right is a photo of the Sylvania S -110 chassis designed for the 
110' picture tubes. Service is simplified by the slide -back chassis. The new 
design takes 50% less space than do old models. This is possible as the 110° 
tubes are as much as 5% inches shorter than the 90° tubes. 

JUNE, 1957 

THREE- DIMEN- 
SIONAL TV 
has been presented from ABC 
network station KABC -TV, 
Hollywood, on Adventure 
. . . Tomorrow, first com- 
mercial telecast in 3 -D. 
Two cameras are used 
simultaneously. The right 
camera has a reversed scan 
and the image is electroni- 
cally split. Both cameras 
are focused on the same 
point and spaced 10 inches 
apart They are panned as a 
single unit, held rigidly on 
a bar. Two pictures appear 
side by side on the TV 
screen, and the viewer su- 
perimposes them with the 
help of a small mirror held 
edge -on to his nose. The 
system was developed by 
Dr. Martin L. Klein (with 
cameras in photo) and 
Harry C. Morgan. The cam- 
eras, built by Kintel Corp. 
of San Diego, are standard 
broadcast quality. Vidicon 
tubes are used in the small 
cameras instead of the 
larger image orthicon. 
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TEST INSTRUMENTS 

BUILD a versatile probe set 

Fig. 2 -The scope cable and the five probes described in article. 

MANY service technicians who 
have a fine scope have never 
bothered to obtain the set 
of probes necessary for its 

proper and complete use. Others have 
probes but are often uncertain as to 
which one to use for the particular 
circuit to be analyzed. This article 
describes the construction and use of 
five oscilloscope probes which meet 
practically all requirements for servic- 
ing modern electronic equipment. The 
cost of materials for the set is $7 -14 
depending on whether the probe blanks 
are purchased or assembled by the 
builder. 

The original probe set used E -Z- 
Hook probe blanks; however, two types 
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were duplicated using readily available 
materials to prove the feasibility of 
home construction of the entire set. 
Fig. 1 shows construction details. Poly- 
styrene, bakelite or similar plastic 
may be used for the barrel and end 
plugs. A % -inch length of % -inch 
plastic rod is drilled for a snug fit of 
the shielded cable and cemented flush 
in one end of a 4 -inch length of % -inch 
od tubing. A 7/16 -inch length of % -inch 
rod is drilled to clear a 6 -32 machine 
screw. It will be easier if the rod is 
drilled before it is cut to size. This 
piece is held in the probe with two 
small self- tapping sheet -metal screws. 
The holes for these should be drilled 
at this time. The tip is made of steel 

7/16+{ 

STEEL WIRE .0 i' 46-''SOLDERING LUG 12 "ROD -.- 
6 -32X I/2 °SCR DRILLED FOR SMUG FITE CABLE 

AIA NUT 

4' 

5/8-0D PLASTIC TUBING 

T1PS SOLDERED INT) SLOT OF 

SCREW HEAD d ALONG LENGTH 

EDGES ROUNDED OFF WITH FILE AFTER 
SOLDERING INTO SCREW HEAD 

SELF -TAPPING 
SHEET METAL SCREWS 

1-.1-- 3 /4"-1 

% A 
ESESIN 

T I 

I/2' sir 

HOLE FOR GND LEAD 
IN RF PROBES 

CEMENTED 

SHIELDED CABLE 

/21 
I/2' X I/16" X 2" BOARD (PHENOUC, BAKELITE, MILLED FOR SECUR NG CABLE L SMALL PARTS 
OR SIMILAR) T0 GO INSIDE ABOVE PROBE 

Fig. 1- Construction details for building the probe blank. 

Part I : Construction and 

application of direct, 

alignment, isolation and 

high- frequency probes 

By EARL T. HANSEN 

wire. A medium -sized paper clip seems 
ideal; the wire is stiff and solders easily. 
The exact dimensions of the tip are not 
critical. The hooked portion is extreme- 
ly useful when the probe is to be left 
connected to a circuit under test for 
any length of time. The slot in the 6 -32 
screw must be cleaned out with a hack- 
saw to assure easy soldering, and the 
wire tips soldered to the screw before 
placing in the plastic end. 

Components and the shielded cable 
are fastened to a 1/16 inch thick, % 
inch wide strip of phenolic insulating 
board, Bakelite or other material that 
would resist the soldering heat. A 
length of about 2 inches would do. A 
shorter strip can be used in the probes 
which have fewer internal parts. Holes 
are drilled in the strip at convenient 
spots to facilitate parts mounting. The 
shielded cable should extend as far 
toward the front of this probe as 
possible and still leave space for other 
parts. This minimizes the amount of 
unshielded wiring. 

For convenience one cable is used 
for all five probes. The cable consists 
of a 3% -foot length of RG -62 /U coaxial 
line. RG -62/U has a partial air dielec- 
tric which helps to reduce the capaci- 
tance to 13.5 µµf per foot. Other types 
of shielded wire or cable may have sev- 
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eral times this capacitance and therefore 
should not be used. In addition, this 
cable is very flexible and easily worked. 

One end of the cable is connected to 
the scope vertical input terminals di- 
rectly or with a shielded plug suitable 
for the scope to be used (Fig. 2, at 
head of article). The other end is 
soldered and taped to a female cable 
4...... ..1....... .... ...4- .. .- .1.:..1. 44... 

Rad10- 
Electronics 

s u nsmor?nn tizvin 

Alignment isolation probe 

This probe (Fig. 4) has one impor- 
tant use -connection to the video de- 
tector load circuit for alignment and 
if response curve observation. Resistor 
R has a multiple purpose. First, it 
serves as an rf filter to prevent the 
intermediate frequency which may pass 

PROBE TIP 

Please Enter My 

Subscription as 
Indicated 

ebeis,ebebebebebebf a 

3 years $9.00 

2 years $7.00 

1 year $4.00 
remittance enclosed I'll pay when billed 

NAME 
please print 

STREET 

CITY ZONE 

STATE 

Canada same as U.S.A. Extra postage per year; 
Pan America, 50c; all other foreign, $1.00 

6 -57 

scope gain is seldom necessary and 
because of scope input and cable ca- 
pacitance, high- impedance circuits are 
loaded down and high- frequency com- 
ponents are attenuated, giving a dis- 
torted presentation. The use of this 
probe should be limited to low -level 
audio, checking ripple in plate supply 
voltages, auto radio vibrators and sim- 
ilar low -level or low- impedance circuits. 
Peak -to -peak ac currents can be ob- 
served by connecting the scope across 
a low -value resistance (1 ohm) with 
this resistance placed in series with the 
circuit to be checked. An example 
would be where the resistor is placed 
in series with the low side of a yoke 
coil and the linear sawtooth current 
of a properly operating deflection cir- 
cuit can be observed on the scope. Ca- 
pacitance loading with this type of 
probe will be from 55 to 125 µµf, de- 
pending on scope input capacitance. 
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le direct probe. 

e- - -- -, 

nt isolation probe. 
)r from reaching 

radiated or fed 
urve distortion or 
R and the cable 

we input capaci- 
network which 

frequencies above 
s has the effect of 
Ers on the response 
response curve in- 
)w- frequency corn- 
is not altered by 
1, because of the 
ction, 15,750 -cycle 
sized. 
may wonder about 
probes. Shielding 

:, weight and input 
)be and has proven 

leo distor- 
le when de- 
probe of in- 
nd width is 
nal tracing 
l of TV re- 
'er. 

Fig. 7 -Video signal as 
seen with high- frequen- 
cy detector probe at 

second if stage. 

Fig. 8 -Video signal 
with severe sync pulse 
clipping. High -fre- 
quency detector probe 
on plate of third video 

if stage. 

TEST INSTRUMENTS 

unnecessary in TV signal tracing. The 
unshielded leads and parts within the 
probe are only about 2 inches long and 
no unwanted signals have been picked 
up. However, the free -floating probe 
tip will pick up horizontal pulses and 

CK706,1N295.1N34 (2) f He iCATH 

roP Hf RS22K 

liSS T i\ 
I 

---- -x °f 
CATHII ` 

CABLE & SCOPE IRPUT CAPACITANCE 

Fig. 6 -The high- frequency probe. 

Materials for probe set 
Fig. 4 
R- 100,000 ohms 
Fig. 6 
R- 22,000 ohms 
C -I0 utt 
D- CK706, IN295, IN34 crystal diodes or equivalent, 

see text 
Miscellaneous (Cob)e and hardware listed below 
includes that needed for Part 2) 
31 /2 -ft RG -62U coaxial cable 
4 -ft microphone cable, Belden 8401 or equivalent 
I -ft test lead wire 
5 male phono plugs 
Cable type female phono connector 
Shielded connector to fit vertical input terminal on 

scope 
2 alligator clips 
5 probe branks, EZ -Hook or similar type, or if it is 

desired to construct the probe blanks: 
2 12 -inch lengths 5/, -inch outside diam, '/2 -inch in- 

side diam polystyrene tubing 
12 -inch length 1/2 -inch polystyrene rod 
piece phenolic board, 1/16 x 1/2 s 12 inches 
5 brass 1/2 -inch oval -head machine screws, 6 -32, 

nuts and lugs 
5 paper clips 
10 self -tapping sheet -metal screws, 3/16 -inch 
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TEST INSTRUMENTS 

a little hum but this disappears when 
the probe contacts the circuit under 
test. There would be very little sense 
in shielding the probe tip if the circuit 
under test was relatively unshielded 
and free to pick up stray signals. Most 
video amplifier, if and sync circuits are 
not extremely high impedance and 
therefore do not generally pick up un- 
wanted signals. If unwanted signals 
are present in any circuit, they were 
there before the probe was connected. 

High- frequency detector probe 

The term high frequency applies to 
the modulated signal or audio output 
and not to the rf to be demodulated. 
This probe is designed primarily for 
signal tracing and analysis in the video 
if section of TV sets. An attempt to 
signal trace in an if strip with a con- 
ventional detector or demodulator probe 
presents a picture similar to that of 
Fig. 5, with the horizontal portion of 
the signal apparently depressed and 
irregular. It is difficult to determine 
from this presentation whether hum 
or sync distortion is present. The con- 
ventional probe is not designed to 
pass the demodulated video signal with- 
out this distortion; it is designed pri- 
marly for alignment and general signal 
tracing, as is the low -frequency detec- 
tor probe to be described later. 

The high- frequency detector probe 
(Fig. 6) is a voltage -doubler type, de- 
signed to give maximum output with 
adequate bandwidth. C is low in capaci- 
tance to reduce loading on the circuit 
under test. The value of R is a com- 
promise between output amplitude and 
output bandwidth (modulated -signal 
frequency response). The output band- 
width with the component values shown 
in Fig. 6 is do to approximately 100 kc, 
adequate to display the horizontal sync 
pulses at the correct amplitude. The 
crystals used (1N295, CK706 or 1N34) 
must be small enough to fit in the probe 
assembly; those used in the original 
model are about the size of a 1 -watt 
resistor. Any crystals having similar 
size and electrical characteristics may 
be used. Somewhat larger types may 
be used if homemade probes are used. 
Electrical characteristics are not crit- 
ical, those with a higher inverse volt- 
age rating being preferable. 

Fig. 7 shows how the video signal 
appears when the high- frequency probe 
is used to check the signal in the 21- 
or 41 -mc video if section of present 
TV receivers. Note how easily hum 
modulation or sync clipping (Fig. 8) 
could be seen if it were present. In 
good signal areas it is possible to get 
a usable signal right off the output of 
the tuner or the grid of the first if 
tube. It may be necessary to short out 
the tuner agc voltage to get additional 
signal at this point. 

The probe can be connected to grids 
and plates progressively down the if 
strip to check stage -by -stage gain and 
signal quality. Checks in this manner 
are normally made with the scope 
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horizontal sweep at 30 cycles, synchro- 
nized to the line frequency. This allows 
hum modulation and vertical sync 
troubles to be more easily identified. 
If the scope sweep is changed to 7,875 
cycles to observe the individual sync 
pulses, you will note that the front 
and back porches are not visible and 
the pulse tips somewhat pointed or 
rounded off. The exact shape of the 
horizontal sync pulses could be seen 
more closely by decreasing the value 
of R. This is not recommended, how- 
ever, as it would increase the loading 
of the circuit under test and decrease 
the output amplitude of the probe. It 
is actually not necessary since we are 
concerned more with the relative ampli- 
tude of the pulses, not their exact shape. 

This probe has excellent 60 -cycle ac 
rejection and therefore can be used to 
check for rf interference on filament 
and other power supply leads. If rf 
were present in these circuits, the mod- 
ulation component would show up on 
the scope. 

Another important use for this probe 
is signal tracing in the chrominance 
section of color receivers ahead of the 
synchronous demodulators. The color 
burst signal shows up as a pulse similar 
to horizontal sync pulses, with other 
demodulated subcarrier information in- 
terspersed. To observe this the scope 
should be swept at 7,867 cycles, syn- 
chronized by lightly coupling the ex- 
ternal sync lead of the scope to the 
"hot" lead of the horizontal yoke coil. 

To check for hum on the chroma 
signal the scope sweep is 30 cycles. 
Therefore with the aid of this probe 
the scope need not be a wide -band 
model to signal -trace in the chroma 
section of a modern color set. However 
if a wide -band scope (response to 4 mc) 
is used, it is far more desirable to use 
the low- capacitance probe (to be de- 
scribed later) for signal checking in the 
chroma circuits. Use caution in high - 
level demodulation circuits where the 
chroma voltages may exceed the ratings 
of the crystals in the probe. As a rule, 
do not go beyond the grid of the de- 
modulator driver with this type of 
probe, unless the coupling to the probe 
tip is reduced by adding a 2 -µµf ca- 
pacitor in series with the probe tip and 
the circuit under test. 

The high- frequency probe is not satis- 
factory for signal tracing in radios be- 
cause of the relatively low if (455 kc). 
Much of this signal would be passed by 
this probe rather than demodulated, 
thus distorting the output or causing 
regeneration. The probe should not be 
used on rf above the video if range 
(46 mc) because the probe cable could 
become resonant, producing erratic in- 
dications. Because the upper- frequency 
limit of this probe is 46 mc, it is not 
necessary to use a short ground lead. 
However, if the builder prefers to in- 
clude a separate short ground lead, it 
could certainly do no harm. This probe 
may be labeled a video rf probe, which 
would be more descriptive of its actual 
use. TO BE CONTINUED 

HANDY TESTER 
Here is a versatile instrument for 

testing radio and TV sets. It is a sub- 
stitution box containing components 
likely to give trouble. A multimeter is 
used for voltage, resistance and con- 
tinuity checks. Four tube sockets pro- 
vide rapid heater continuity tests.- 
Alvin J. Showers. 
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Synchronized Color Subcarrier 

By EDWARD K. NOVAK 

TEST INSTRUMENTS 

Signal Generator 

Instrument produces 3.58 -mc signal synchronized 
with horizontal and vertical sweep frequencies 

Fig. 1- Frequency multiplication from horizontal to subcarrier frequencies. 

N color television signal -generating 
equipment, the usual method of 
obtaining the 3.58 -mc color subcarrier 
is to use a crystal oscillator operating 

at the color subcarrier frequency. Since 
this signal must be exactly synchro- 
nized with the horizontal and vertical 
scanning frequencies, frequency divid- 
ers and automatic frequency control 
circuits are used to divide down the out- 
put of the crystal oscillator for use 
as synchronizing signals for the scan- 
ning signal generators. 

In some applications requiring a color 
subcarrier synchronized with the hori- 
zontal and vertical scanning signals, a 
perfectly satisfactory method of obtain- 
ing this result without the cost and 
complexity of crystal oscillators, fre- 
quency dividers and afc circuits is 
one using the reverse process: multi- 

plying up from the usually already 
available and stable horizontal scan- 
ning frequency signal to the color sub - 
carrier frequency. The signal generator 
to be described here produces a 10 -volt 
output signal at 3.58 mc, synchronized 
with the 15,750 -cycle horizontal scan- 
ning signal, using only eight tubes, 
conventional components and simple 
circuitry. 

The color subcarrier must be an odd 
multiple of half the line scanning fre- 
quency, or, as specified by the NTSC, 
455/2 times the line scanning fre- 
quency. The horizontal sync signal 

usually available, whether from a 
standard sync signal generator or an 
off -the -air sync signal via a television 
receiver, is nominally 15,750 cycles. 
Thus, to obtain the 455/2 multiple of 
15,750, this equipment first divides by 
2, then multiplies successively by 13, 
5 and 7 (15,750 =2x 13 x 5X7= 
15,750 x 455/2 = 3,583,125). The mul- 
tiplying factors given (Fig. 1) are the 
only possible submultiples of 455. The 
order in which the factors are multi- 
plied is not necessarily the only one 
that will produce the same result. How- 
ever, it permits standard, readily avail- 

Parts for subcarrier signal generator 
Resistors: 2 -47, 2-68, 3-100, 1- 1,000, 3- 4,700, 1- 
18,000, 1- 22,000, 3- 33,000, 2- 47,000, 3- 100,000, 2- 
220,000, 2- 330,000, 2- 470,000 ohms, 3-I megohm, 
I/2 watt. 
Capacitors: 2 -10, 2-50, 3 -100, I -I50, I -200, 5- 

500, 2 -700 µµf; 9 -.001, 1 -.005, 2 -.01, I -0.I µf; 
2 -5150 µµf, trimmer. 
Miscellaneous: I- 12AU7, 3 -6AU6, 4 -6ÁG7, tubes; 

1 -9 -pin miniature, 3-7 -pin miniature, 4- octal, 
sockets; I- shield for V4; 2 -jacks (input and out- 
put) I- length of 75 -ohm coax; I- chassis. 
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Fig. 2- Schematic diagram of the synchronized color subcarrier signal generator. Transformer data given in table. 
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TEST INSTRUMENTS 
VI V2 TI 

T4 

T2 
V4 

T3 
The color subcarrier signal generator. 
Unidentified components at upper 
right are not part of generator. 

able rf transformers to be used with 
only slight modifications. 

Circuit description 
The input stage of the unit (Fig. 2) 

consists of a conventional binary scaler. 
The horizontal sync or blanking sig- 
nal is brought into the unit through 
a coaxial cable and its amplitude should 
be 50 to 100 volts peak to peak. The 
square- shaped input pulses are differ- 
entiated by the short- time -constant grid 
circuit resulting in positive and nega- 
tive pulses at the leading and trailing 
edges, respectively, of the input sig- 
nal. Since this scaler will switch only 
on negative input pulses, and two nega- 
tive pulses are required for one com- 
plete cycle of operation, the output 
frequency of the binary is one -half the 
input frequency. The output of the 
divider is 120 -150 volts peak at 7,875 
cycles. 

Since the output of the binary is 
a large -amplitude square wave and 
consequently rich in odd harmonics, no 
difficulties are experienced in operating 
the first multiplier at the 13th har- 
monic of the input frequency. The out- 
put of this stage is 15 volts peak to 
peak at 102.375 kc. T1 is a standard 
receiver type 455 -kc if input trans- 
former, padded down to the proper 
frequency with mica capacitors. 

The output of the x13 multiplier 
(V2 stage) is applied directly to the 
input of the X5 stage (V3). Since 
this multiplier operates with a wave- 
form almost sine wave in shape, there- 
fore low in harmonic content, the effi- 
ciency is low; however, sufficient 
harmonic signal output is available to 
drive the succeeding amplifier stage. 
Transformers T2 and T3 are standard 
455 -kc if units. T2 is changed only 
in trimmer adjustment; T3 is modified 
slightly by adding a simple five -turn 
link coupling winding. The original 
secondary on T3 is not used. 

The 511.875 -kc output of the X5 
multiplier is coupled through an ampli- 
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fier and a short length of 75 -ohm 
coaxial cable to the push -pull X 7 (V5, 
V6) multiplier. Push -pull and link - 
coupled operation reduces the tendency 
of the circuit to pass other harmonics 
of the driving signal frequency. The 
output of this stage is about 35 volts 
peak to peak at 3.583,125 mc. T4 and 
T5 are simple single -layer -wound rf 
transformers. Winding data are given 
in the table. 

To clean up the waveform and pro- 
vide a low- impedance output of suffi- 
cient amplitude, two stages of rf 
amplification follow the last multiplier 
stage. The output of the unit is a 
7 -10 -volt sine wave into a 75 -ohm 
coaxial cable at 3.583125 mc. Trans- 
formers T6 and T7 are padded -down 
5 -mc rf units obtained from war - 
surplus equipment. However, standard 
4.5 -mc television if transformers were 
also tried and found satisfactory. A 

TRANSFORMER DATA 
T -I Receiving type (455 -kc if) padded 

down to 102 kc. 

T2 Same as TI -tuned to 511 kc. 

13 Same as T2 -5 -turn link added.* 
T4 I -inch diameter form: primary, I layer 

No. 28 enameled wire closewound- 
4 turns * *: secondary, 144 turns. Sec- 
ondary inductance, 200 µh. 

T5 I -inch diameter form: primary, I layer 
No. 28 enameled wire closewound- 
72 turns center -tapped; secondary, 4 
turns. ** Primary inductance, 100 µh. 

T6 4.5 -mc TV type transformer tuned to 
3.58 mc. Add 5 -turn link.* 

T7 Same as T6 but no link. 
T8 h/2 -inch diameter form: primary, I layer 

No. 28 enameled wire closewound- 
90 turns; secondary, 26 turns. ** 
Primary inductance, 36 µh. 

*Link winding spaced 1/2 inch from main 
winding. 

** Link winding spaced 1/2 inch fron- 
main winding. 

All link windings wound on same core a 

main winding. 

discarded 455 -kc if shielded can and 
coil form were used to construct output 
transformer T8. 

Circuit adjustment 
To adjust the unit apply power and 

driving signal and connect a low - 
capacitance oscilloscope probe to the 
grid of V2. A 7,875 -cycle square wave 
with a slight indication of the 15,750 - 
cycle fundamental component riding the 
square wave will be seen. With the 
probe on the plate of V2 a sine wave 
having a low- and a higher- frequency 
component should be seen if trans- 
former T1 is tuned approximately to 
102 kc. Adjust this waveform with 
the primary circuit trimmer on T1 
so that exactly 13 cycles of the high - 
frequency component fall within 1 cycle 
of the lower frequency. 

Similarly, with the oscilloscope probe 
connected to the plate of V3, tune the 
next stage by adjusting T2 so that 
5 cycles fall within 1 cycle of the lower - 
frequency component that appears at 
that point. With the probe on the grid 
of V5 or V6, readjust the primaries 
and secondaries of T1, T2, T3 and T4 
for maximum signal. Then adjust the 
output of the 3.58 -mc multiplier in the 
same manner as the previous mul- 
tipliers. Tune the final two stages for 
maximum output. 

Due to the cascade operation of rf 
amplifiers at the same frequency in 
the last two stages there may be some 
tendency to oscillate. This condition 
can be minimized by taking the usual 
precautions necessary for good rf de- 
sign and layout. 

The final check consists of looking 
at the oscilloscope presentation of both 
the input and output on the same trace, 
using a simple resistive adding cir- 
cuit. If the unit is properly locked in, 
the two signals will remain stationary 
with respect to each other when the 
oscilloscope is adjusted to sweep at 
half the value of the horizontal fre- 
quency. END 
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TEST INSTRUMENTS 

scilloscope 
Calibrator 

OUTPUT 

25107 CALIBRATOR 

C .( 722 CALIBRATOR 

CK722 
3E-0 ND 
BRACKET 

CK'22 

SI 
R4 RESISTOR 
BE'4IND OTH R 

END 

MERCURY 

JUNE, 195- 

By EDWIN BOHR 

Fig. 1 -Os- 
cilloscope 
calibrator 

circuit. 

Top - The 
two units 
mentioned in 
the article; 
middle and 
bottom - in- 
ternal con- 
struction of 
the calibra- 

tor. 

THIS 

transistorized calibrator sup - 
plies a square wave of definite 
amplitude, making your oscillo- 
scope a wide -range electronic 

voltmeter for measuring amplifier gain, 
small ac voltages, plus TV and other 
complex waveforms. The calibrator is 
exceedingly accurate, very rugged and 
miniature in size. 

Parts list for schematic at left 
CI -25 -µf 6 -volt electro- T- 10,000 to 16 ohms 

lytic (Barco P6-25) (Argonne AR -110) 
C2 -.0I µf, 200 volts VI, 2 -2N107 
C3-I.0 µf, 200 volts JI, 2 -pin jacks 
RI -2,200 ohms BATT -8 -volt mercury 
R2 -1,000 ohms (Mallory TRI36R) 
R3- 22,000 ohms Case -ICA 3797 
R4 -1,100 ohms, 5% Knob 
R5 -9,000 ohms, 5%, or Terminal board 

4,700- and 4,300 -ohms Decals 
5% in series Miscellaneous hardware 

R6 -pot, 10,000 ohms To build using CK722 
(Ohmite CU-IO3I) 

tr n istors 
substitute: 

All resistors /j 
SI -Spst toggle CI -omit 
S2 -Spdt toggle C3 -0.25 µf, 200 volts 

Vacuum tubes are at a disadvantage 
in many instruments. It is here that 
they will be most rapidly displaced by 
transistors. We see this happening in 
portable receivers and automobile ra- 
dios. Our prediction is test equipment 
will be next. 

Our calibrator is a case in point. It 
is far more accurate than a vacuum - 
tube unit, weighs less, costs less, is 
miniature in size and does not have a 
dangling power cord. If necessary, just 
pick it up and toss it in your tool kit; 
it is self -powered and rugged. 

You're worried about battery life? 
Why? The one battery in this calibra- 
tor should last about 2 years with nor- 
mal use. 

Circuit details 
The circuit (Fig. 1) is split into two 

distinct functions. One transistor gen- 
erates a 1,000 -cycle sine wave. The 
other, driven by the oscillator, behaves 
like a high -speed on off switch, inter- 
rupting a highly accurate voltage 
standard. This action produces ex- 
tremely accurate square waves. 

Actually, the waves are not exactly 
square, but this does not detract from 
the calibrator's usefulness. Fig. 2 shows 
a typical waveshape from the calibra- 
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TEST INSTRUMENTS 

Fig. 2- Calibrator's square wave output. 

tor, using type 2N107 transistors. 
The oscillator is stabilized against 

temperature effects and inherently ad- 
justs to sine -wave output. For these 
reasons frequency stability is good. 
You can expect the frequency to drift 
no more than 2% under ambient condi- 
tions. For the component values given, 
the frequency will be approximately 
1,000 cycles. The exact frequency can 
be adjusted by changing the value of 
the .01 -µf capacitor (C2). 

Many transistor circuits are plagued 
by transistor leakage currents. This 
calibrator has built -in immunity to 
these effects. This trouble usually stems 
from poor circuit design that places 
large resistances in the base -to- emitter 
return path. The only resistance be- 
tween the base and emitter of the 
switch transistor is the transformer 
winding resistance. This resistance is 
only 2.5 ohms. Consequently, the 
quiescent drop across the 10,000 -ohm 
potentiometer is not more than a few 
millivolts. 

The overall accuracy of the calibrat- 
ing square wave is very good -at least 
the equal of any of the commercial or 
kit -built calibrators -with a full -scale 
accuracy of 2%. 

The low output impedance of the 
calibrator is another advantage. More 
load can be placed across its output 
without affecting the accuracy of the 
square -wave amplitude. 

Design considerations 
Even though careful consideration is 

given to circuit design, troubles some- 
times arise when transistor devices are 
built in quantity. This is doubly true 
for circuits using dollar- variety tran- 
sistors. 

To show what can happen, we built 
two of these calibrators. One used G -E 
2N107 transistors and the other used 
Raytheon CK722's. Otherwise, there 
were no differences in the proposed 
components. 

Fig. 1 is the circuit using 2N107's. 
When using CK722's, change Rl to 
3,300 ohms, omit Cl and reduce C3 to 
0.25 µf. It is essentially immune to 
changes in transistor parameters. 
When CK722's were used with all corn- 
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ponents exactly as in Fig. 1, there was 
improvement in performance. The 
2N107 calibrator gives a better square 
wave than the CK722 unit. This is a 
minor point since it does not affect the 
accuracy of either calibrator. 

The modifications to the 2N107 cali- 
brator essentially increased the feed- 
back of the oscillator. The added bypass 
capacitor (Cl) decreased losses in the 
base circuit. Increasing emitter capaci- 
tor C3 to 1 µf provided a more favor- 
able impedance match. 

Building two of these calibrators, 
using different transistors, provided an 
interesting look into any difficulty that 
others might experience with the cir- 
cuit. 

Construction 
The calibrator is built in an ICA 

3797 switch case which features welded 
steel construction and a removable 
front panel. Because of the great rigid- 
ity of its design, the case is ideally 
suited for miniature portable test 
equipment that must undergo a rough - 
and- tumble existence. 

The two calibrators were given some- 
what different panel treatments see the 
photographs. The panel of the CK722 
was decaled horizontally and the 2N107 
calibrator vertically. 

Some explanation of the decade - 
switch resistors is necessary. The speci- 
fied values are 9,000 and 1,100 ohms. 
These are not standard values. To 
make the 9,000 -ohm resistor, connect a 
4,300 -ohm and 4,700 -ohm resistor in 
series. Both should have a 5% toler- 
ance. The mathematically correct value 
of 1,100 ohms is shown on the diagram, 
but a standard 1,100 -ohm 5% resistor 
is suitable. 

A high -grade 10,000 -ohm potentiom- 
eter, an Ohmite CU 1031, is used for 
the attenuator. This potentiometer, 
made for industrial and laboratory use, 
has fairly tight tolerances for both 
total resistance and linearity. However, 
it costs more than twice as much as a 
replacement control. A radio- replace- 
ment control, because of its looser tol- 
erance, may require some changes in 
the decade resistor values. This will be 
pointed out in the calibration section. 

ti 

In short, use the best 10,000 -ohm 
linear potentiometer available. The 
Ohmite CU 1031 is preferred, a wire - 
wound control is second and an ordi- 
nary linear control last. 

For reference, several voltage points 
are indicated on the diagram. These 
measurements are from the positive 
side of the battery to the appropriate 
test point. The readings are dc and 
should be taken with a 20,000 -ohms- 
per -volt meter. 

Calibration 
Because this device is inherently 

self -calibrating, this procedure could 
not be much easier. With the decade 
switch in the X 1 position, rotate the 
attenuator to its extreme clockwise po- 
sition. The output is then exactly 8 
volts peak to peak. Connect the cali- 
brator to the vertical deflection ter- 
minals of an oscilloscope and set the 
scope gain for 8 divisions of deflection. 
This represents 8 volts. Now rotate the 
attenuator until the deflection is only 
7 divisions, then 6 divisions, etc., mark- 
ing these divisions on the attenuator 
dial. 

At zero and maximum rotation, there 
are a few degrees where the moving 
contact is completely shorted to either 
end of the potentiometer. This makes 
the dial look non linear between 0 and 
1, and between 7 sad 8. Actually, it is 
not. We placed our 0 and 8 decals at 
the absolute extremes of rotation, so 
the knob could be taken off and re- 
placed without disturbing its calibra- 
tion. 

Now, check the calibration of the 
decade switch. It reduces the output by 
a factor of 10. To do this, again set the 
attenuator to maximum output, but 
this time, adjust the scope for 10 divi- 
sions of deflection. Now flip the decade 
switch to X 0.1 and the deflection 
should decrease to 1 division. 

If it does not decrease the output by 
exactly 10, shunt the 1,000 -ohm resistor 
to decrease the output or shunt the 
9,000 -ohm resistor to increase the out- 
put. Shunts, 10 times larger than t'' e 
resistors they are placed across, w:ll 
produce, approximately, a 10% change. 
Shunting the 9,000 -ohm resistor with 
100,000 ohms, for example, would in- 
crease the output a little less than 1 

division in 10. A 200,000 -ohm resistor 
produces only half as much change. 

Leads to the mercury battery are 
soldered in place. To do this, first 
scrape each end of the battery and 
quickly tin each area with solder. Do 
not use too much heat. Then solder pre - 
tinned leads to the battery. Observe the 
correct polarity. It is indicated on the 
battery jacket. 

The calibrator is now ready for op- 
eration. Use it in the usual manner for 
calibrating your oscilloscope screen. It 
is also very useful for feeding accurate 
signals into audio amplifiers and audio 
preamps for determining gain and 
overload levels. It is useful wherever a 
fixed -frequency audio generator is nec- 
essary. END 
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TELEVISION 

Putting a tuning indicator on an 

intercarrier TV set poses difficult 

problems. This ingenious solution will 

be useful to set owner and technician 

UNING INDICATOR 
By W. E. LIDDELL* 

Fig. 1- 
Typical if re- 

sponses for mono- 
chrome and color 

TV receivers. 

+ f. 

TELEVISION receivers commonly 
have two tuning controls. The 
coarse or channel selector and the 
fine -tuning adjustment which cov- 

ers a predetermined portion of the se- 
lected channel. With the fine- tuning 
control correctly adjusted, you have the 
best picture and sound. 

Many people ignore the fine tuning 
and are satisfied with a picture of poor 
quality although their receivers are 
capable of better performance. 

We felt that some reference or guide 
point should be provided to help the 
viewer in adjusting the fine tuning. 
This device would have to be positive, 
inexpensive and easily maintained. This 
article describes such a device and 
discusses the problems of designing it. 

Television receivers are classified as 
intercarrier or separate -sound receiv- 
ers. Each type presents completely dif- 
ferent tuning problems which must be 
considered individually. In a separate 
sound receiver the sound is separated 
from the picture at a point between the 
mixer stage and video detector and both 
are amplified independently. From this 
point the audio is handled as in con- 
ventional FM receivers. 

As the sound if is never more than 200 
kc wide, the viewer must tune for the 
best sound and accept the accompanying 
picture. A tuning reference device for 
this type of receiver can be a discrim- 
inator null indicator, or - if there is 
a separate audio age voltage - an 
electron -ray type tuning indicator can 
be employed. However, the separate - 
sound receiver has several major dis- 
advantages which cause continuous 
tuning readjustment. With a narrow 
sound carrier the presence or absence 
of sound is an excellent tuning refer- 
ence. 

'Canadian Radio Manufacturing Corp., Toron- 
to la paper read at the IRE Canadian Conven- 
tion, Toronto, October, 1956). 
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In an intercarrier system the sound 
carrier is amplified with the picture 
carrier in the same if amplifier. At 
the video second detector the two car- 
riers are heterodyned, producing a new 
carrier equal to their difference and 
containing the FM sound information 
which is picked off and detected. As 
both picture and sound carriers are ac- 
curately spaced by 4.5 me at the 
transmitter, the beat frequency will 
always be constant and independent of 
the fine- tuning control. With this sys- 
tem the viewer may tune for the best 
picture and still have good sound in 
spite of any receiver alignment in- 
accuracies or temperature drift. The 
problem of proper tuning still remains, 
as in the intercarrier set both picture 
and sound responses are extremely 
broad, leaving no sharply defined 
references. 

With a strong signal a point can be 
located where picture resolution is near- 
ly optimum. Tune past this point and 
visible sound bars appear and picture 
"breakup" starts. This position is pro- 
gressively more difficult to find as the 
received signal decreases in strength. 

Fig. 1 shows a representative if 
response curve for good- definition 
black- and -white reception, with the 
dotted curve indicating the additional 
response necessary to accommodate the 
narrow 3.58 -mc subcarrier in a color 
receiver. 

With the receiver correctly tuned, 
both picture and sound carriers will 
locate themselves at their correct inter- 
mediate frequencies. A 26 -db sound at- 
tenuation relative to the picture carrier 
is necessary for best intercarrier sound 
operation. The picture carrier has been 
purposely placed 6 db below the peak 
of the response as this corresponds with 
100% modulation at all low video fre- 
quencies in a single -sideband system. 
Following detection, the upper side - 
band remnant may be added to the full 
lower sideband to make up a flat video 
response. 

Consider what happens when a re- 
ceiver is tuned so that carrier fre- 
quencies are lower than the correct 
ones, as seen in Fig. 2 -a. The sound 
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Fig. 4- Schematic of tuning 
indicator for intercarrier 
TV receiver. 

carrier has moved beyond the trap 
setting and, depending on the amount 
of mistuning, the sound quieting sensi- 
tivity becomes increasingly poor. At 
some intermediate point the sound fre- 
quency may rise on the trap re- entrant 
which will, if of sufficient amplitude, in- 
troduce visible 4.5 -mc grain into the 
picture. Simultaneously the video car- 
rier has increased in amplitude, causing 
overmodulation at the low- frequency or 
black levels with accompanying high - 
frequency or detail loss. In receivers 
with the sound takeoff point located 
in the plate circuit of the video ampli- 
fier, this additional signal in local areas 
could cause the stage to cut off on 
peaks, causing a sync buzz in the sound. 

Fig. 2 -b illustrates the effects of 
tuning too high in frequency. As the 
higher sideband remnant is attenuated, 
there is serious loss of low frequencies, 
resulting in smear and eventually loss 
of sync pulse information. The sound 
carrier has moved rapidly up the high - 
frequency side of the video response, in- 
troducing low- frequency sound bars in 

EYE ON TUNE EYE OFF TUNE 

the picture due to slope detection of the 
FM carrier at the video second detector. 
Mistuning in this direction is more 
serious as picture quality deteriorates 
rapidly. In a color receiver correct 
demodulation of the double -sideband 
subcarrier as well as sound and pic- 
ture carriers must be performed. The 
slightest attenuation or phase displace- 
ment of this carrier or its sidebands 
will have detrimental effects on picture 
hue. 

A simple tuning indicator giving an 
accurate presentation would definitely 
be an asset to both of these intercarrier 
type receivers. 

A conventional electron -ray indicator 
run by agc voltage is useless due to the 
single -sideband method of reception. 
The eye would respond to the maximum 
signal level, presenting a difficult prob- 
lem in interpolating from the correct 
6 -db -down video carrier. 

The 4.5 -mc sound carrier, by virtue 
of constant heterodyning through use 
of the intercarrier system, is very 
broad and cannot be used. 
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Fig. 5 -a- Detector output configurations for antenna input signals; 
b- relative shadow -angle change. 
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We find the TV signal to be composed 
of two carriers containing a maximum 
of energy in the proximity of each 
carrier. Sampling either of these 
through use of a resonant circuit 
established and locates the carrier posi- 
tion accurately. 

Initial attempts to recover the energy 
absorbed by the sound trap, when tuned 
to or near the received' carrier, pro- 
duced an interesting problem. The reso- 
nant current peak, recovered from the 
trap, did not correspond with the null 
seen on the if response curve. 

Fig. 3 -a shows a typical flat response 
curve with and without an absorption 
trap acting upon it. Fig. 3 -b shows the 
absorption or voltage difference be- 
tween these two curves. Note that under 
this condition the peak of the recovered 
image corresponds with the bottom of 
the trapped hole. 

In Figs. 3 -c and 3 -d a different effect 
is seen. Here we are trapping on a 
slope and, to produce the resultant 
curve shown by the dotted lines, we 
must absorb more energy from the 
higher side of the slope, resulting in 
high trap currents beyond the cor- 
responding null point on the recovered 
curve. Attempts to reshape by amplify- 
ing the desired portion of this curve 
were discouraging because the pre- 
dominantly asymmetrical curve sides 
made the tuning approaches broad on 
one side and sharp on the other. Fur- 
ther, the recovered signal is very small, 
requiring several stages of amplifica- 
tion. 

By series coupling into the plate lead 
of the third if stage and tuning to the 
picture carrier, an acceptable circuit 
evolved (Fig. 4). The response curve 
is not as steep here and it becomes pos- 
sible to produce a nearly symmetrical 
output curve through a correct choice of 
Q and coupling parameters in the plate 
transformer of the 6ÁM8 amplifier. The 
video carrier is not affected by this 
method of coupling if proper component 
placement and shielding are main- 
tained. 

The 6BR5 tuning indicator is used 

because of its large indicating area 
and high sensitivity. An input signal of 
12 volts produces a shadow angle 
change of nearly 50 °. In spite of excel- 
lent receiver age control, some shadow 
angle variations exist under changing 
signal conditions. This can be com- 
pensated for by operating the 6BR5 
above the knee. Shadow angle changes 
of less than 5° through a 60 -db antenna 
signal change were possible. However, 
in production it was found desirable to 
compensate for the tube tolerances by 
placing a potentiometer in the cathode. 
In this case it was found necessary to 
operate below the knee and to add a 
sliding grid -bias loop to keep the on- 
tune shadow angle constant. If the 
indicator is used to show relative signal 
strength, this loop may be omitted. 
However, under weak signal conditions, 
the eye will open rather wide and its 
light may be distracting to the viewer. 

Fig. 5 -b shows the detector output 
configurations for antenna input signals 
ranging from 300 µv to 1 volt peak to 
peak. Fig. 5 -a shows the relatively 
small shadow angle change in com- 
parison. 

Aligning the indicator chassis is 
simple with no test equipment required. 
By observing a strong local station, for 
which the correct tuning position has 
been visually determined, the two coil 
adjustments may be tuned using the 
tuning indicator tube as a peak detector. 

This indicator is an extremely sensi- 
tive device, capable of presenting ac- 
curate carrier references down to a 
level of minimum picture discernibility. 
Therefore, in extreme fringe areas, it 
may be desirable to detune to a point 
higher on the receiver's respon2c curve 
for maximum contrast or sync stability. 

A commercial use of this device can 
be seen in several Phillips black -and- 
white monochrome receivers. A typical 
set is shown in the photo. 

We believe that the use of this tuning 
indicator will enable the average viewer 
to have the best sound and picture 
performance which his receiver can 
produce. END 

kß 
Suggested by Garbis Kal layan, Alexandria, Egypt 

"You've got a partial failure of the cathode -ray tube, a fused activated coil and 
a bad correction central mechanism." 

"What does that mean ?" 
"Oh, about $50." 
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Underwater 
Television 
Camera 

ASTAINLESS steel cylinder with 
a small window in one end -as 

shown on our cover this month -is low- 
ered into a swimming pool. Inside the 
container is a new type of television 
camera, a special version of the Han- 
cock Vicon IV developed by the HEC 
Corp., Redwood City, Calif. In a 
near -by house a group of electronics 
experts watch an underwater swim- 
ming demonstration photographed by 
the new camera via a closed- circuit TV 
system as a practical demonstration of 
underwater TV. 

The extreme sensitivity of the cam- 
era is made possible by a high -gain pre- 
amplifier. For most applications no ad- 
ditional lighting is needed. 

The complete unit weighs 95 pounds. 
Once . underwater its weight drops to 
12 pounds due to the buoyancy of the 
water. Connected to the viewing screen 
by a long flexible cable, the camera is 
easily maneuvered by a diver or can be 
lowered by a crane. 

Remote controls permit selection of 
lenses, adjustment in f steps of the lens 
opening and focus control from the 
viewing site. An intercommunications 
system permits divers to keep in touch 
with control personnel. 

One valuable application of the cam- 
era is in offshore oil drilling operations. 
The camera can also be towed under- 
water for a close look at trawls, nets 
and an inspection of canals. Dams, 
spillways, turbine blades, irrigation 
canals and ship hulls can also be 
checked. 

A tape recording may be made of the 
televised picture for a permanent rec- 
ord for later reference. This makes 
possible underwater photography with- 
out film. 

The equipment was developed by the 
HEC Corp., Redwood City, Calif., for 
the Department of the Interior, Fish 
and Wild Life Service, for underwater 
exploration of marine life, and the 
Navy's Bureau of Ships for hull in- 
spection and salvage operations. 

A 500 -foot cable connects the camera 
to its associated controls and monitor- 
ing equipment. It can be easily removed 
from its watertight casing with only a 
screwdriver and a small wrench. 

As the camera is compatible with 
American television standards it can be 
used for television broadcasting as well 
as closed- circuit systems. The camera 
signal may be transmitted over wire, 
cable or microwave. END 
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THE most conventional electronic 

circuit carried over from radio to 
television servicing is the low -volt- 
age power supply. There have been 

changes in power supply circuitry in re- 
cent years but these changes, such as 
controlled warmup time heater strings 
and the widespread use of selenium rec- 
tifiers, are the result of general techni- 
cal advances and would have occurred 
regardless of television. The low -volt- 
age power supply feeds every circuit 
in a television receiver with the excep- 
tion of those few using germanium 
or silicon diodes. Indirectly, even the 
high -voltage power supply is dependent 
upon the low- voltage supply for proper 
operation. 

While heater circuitry varies con- 
siderably in TV set designs, the B- 
supply circuitry is fairly well stabilized 
with only a few types used in more than 
95% of TV receivers in the last few 
years. The most common circuit, of 
course, is the ageless transformer type 
full -wave rectifier and pi filter. Fig. 1 
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Fig. 1 -Power supply of G -E S line TV 
receivers. 

shows this arrangement used in the 
1956 S line of G -E receivers. The manu- 
facturer specifies a 120 -cycle hum volt- 
age of 16 at the filament of the 5U4. 
However, voltages of up to 20 can be 
expected. Of far greater importance 
is the hum voltage at the power supply 
test point. Here it should read about 
1 volt, with readings above a few volts 
seriously affecting receiver perform- 
ance. 

To reduce the weight, size and cost 
of television receivers, the most com- 
monly used low- voltage power supply 
consists of a voltage -doubler circuit 
using two selenium rectifiers with con- 
ventional filtering. Fig. 2 shows such 
a circuit used in the Crosley chassis 
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KASS 
483 and 484. This circuit compares 
favorably with that of Fig. 1, having 
a 60 -cycle hum voltage of 18 peak to 
peak at a point comparable with the 
filament of the rectifier. At the power 
supply output, the hum voltage is 
generally 1 volt or less. 

Perhaps the simplest type of prac- 
tical low- voltage power supply is the 
full -wave voltage doubler. Such a cir- 
cuit is shown in Fig. 3 and is used in 
the Motorola chassis TS -534. Two 350 - 
ma selenium rectifiers are used with a 
special plug -in wirewound 7.5 -ohm fus- 
ing resistor. The 50 -ohm loudspeaker 
field coil is used as a choke in the low - 
voltage filter circuit. 

While the half -wave circuit in Fig. 2 
normally has a greater ripple voltage 
than the Fig. 3 full -wave circuit, it is 
used far more often for two reasons: 
the ripple or hum of the half -wave 
circuit is still well within tolerable 
limits; one side of the power line 
becomes the common, ground or B- 
minus side of the power supply, pro- 
ducing less voltage stress between the 
heater and cathode of some tubes when 
the heaters are connected in series 
across the ac line. 

Power supply troubleshooting 
As in most circuits, a stage com- 

pletely inoperative is far easier to 
service than one operating poorly. 
Thus, a no- picture no -sound condition 
with B plus missing is a comparatively 
simple service job. Assuming that the 
heater voltage is normal and all tubes 
are lit, measure the dc output of the 
power supply filter. If no B plus appears 
at this point, measure the ac applied 
to the rectifier elements. Should ac 
appear here, the trouble is usually an 
open filter choke or resistor or a shorted 
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Fig. 2-A half -wave voltage -doubler 
power supply used in Crosley 483 chassis. 

filter capacitor or bleeder resistor. If 
no ac is measured at the rectifier ele- 
ments, the solution is simple : follow 
the ac line back to the power line plug. 

A condition of low B plus (caused by 
other than low line voltage) becomes 
somewhat more complicated since this 
trouble can be the result of a defective 
power supply component or any other 
component connected between the B- 
plus line and ground or B minus. While 
replacing a rectifier tube is the quickest 
check, the safest test, should there be 
a short in the B -plus circuit, is to open 
the B -plus lead feeding the various 
branch lines. If the B -plus voltage 
increases significantly or rises above 
normal, reconnect the branch B circuits 
one at a time while constantly monitor- 
ing the B -plus voltage. Any branch line 
that causes the normal B -plus voltage 
to drop significantly should be further 
isolated. This would include removing 
tubes one at a time from the circuits 
fed by the troublesome B -plus branch 
line. In a case of series -string heaters, 
replace the removed tube with a dummy 
tube having all pins clipped except for 
the heater leads. 

If all tubes are OK, open all plate 
and screen decoupling capacitors be- 
tween B plus and ground, check for 
obvious wiring shorts and open any 
resistors that might be used as bleeders. 
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Fig. 3 -Full -wave voltage -doubler sup- 
ply found in Motorola chassis TS -534. 

Where there is a dead short, or almost 
so, an ohmmeter can be used to expedite 
the search. However, in most cases of 
partial shorts, opening leads and testing 
by direct substitution is the most prac- 
tical method in the long run. 

Should disconnecting the power sup- 
ply from the rest of the television 
receiver fail to restore normal B plus, 
this is no positive evidence that the 
basic trouble is in the power supply. 
It is very possible that some defective 
circuit external to the power supply 
has caused heavy B current flow which 
damaged the rectifier tube or selenium 
rectifiers. Thus, replace the low- voltage 
rectifier and check the ' electrolytic 
capacitors for leakage. If their resist- 
ance is high and they do not heat up 
when voltage is applied, shunt them 
with known -good units. In some cases 
resistors that were subjected to over- 
heating might have to be replaced. 

Finally, when the low- voltage power 
supply voltage is restored to normal, 
connect the main B -plus lead to the B 
lines of the set while constantly mon- 
itoring the B voltage. If B voltage 
drops sharply below normal at any 
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given test point, open the B circuit 
immediately and proceed to check the 
individual B branch circuits as out, 
lined above. (Many schematics have B- 
plus distribution diagrams.) As a safety 
measure, you might even insert a 1- or 
1 -amp fuse in series with the B -plus 
line in case of serious trouble. 

Where the audio amplifier tube is 
used as a voltage divider in the B -plus 
distribution, consider the stages feeding 
the cathode circuit of the audio tube as 
branches of a B -plus line and use the 
circuit- elimination procedure if the low 
B voltage (audio output cathode volt- 
age) is considerably below par. 

A low B -plus voltage can produce 
almost any conceivable effect. The most 
common are weak sound and video, poor 
sync, and narrow raster width and 
height. Where the B -plus trouble is 
isolated to a particular stage, the 
trouble may be more pointedly related 
such as in the case of blooming or the 
complete loss of vertical sync. 

Hum (not buzz) in the sound, video 
or raster presents no particular prob- 
lem, being often caused by defective 
electrolytics. Complete procedures for 
correcting this trouble have been dis- 
cussed in past TV Clinics. In case of 
lamination buzz, loosen the mounting 
nuts that hold the transformer to the 
chassis and then tighten the trans- 
former bolts. In some cases you can 
apply shellac to loose laminations. 

Picture smear 
A particularly troublesome case of 

picture smear has come into the shop 
on a Packard -Bell 88S1 chassis. I have 
checked all components from the video 
detector circuit to the input of the 
picture tube, and all appear good. On 
the possibility that the trouble is not 
in the response of the video amplifier, 
but in the alignment, I used a sweep 
generator and oscilloscope and care- 
fully aligned the if amplifier. The smear 
persisted and I am at a loss as to how 
to clear up the picture. 

It seems almost a certainty that the 
trouble is in the video amplifier but 
my checks reveal nothing. I would 
appreciate , any suggestions. F. R., 
Tulsa, Okla. 

The frequency response of a video 
amplifier is generally obtained by a 
careful selection of component values. 
In many cases of picture smear no 
component actually goes "bad," but 
simply changes in value, sometimes still 
remaining within its tolerance rating. 
Thus, replace the video detector and 
video amplifier as well as any compo- 
nent that is off value by more than 10 %. 

A certain amount of picture smear 
is common in circuits using vertical 
retrace blanking of the type found in 
this chassis (Fig. 4). The smear can 
often be eliminated or greatly reduced 
by grounding the picture -tube control 
grid. Then, remove the 470 -µµf capac- 
itor and 470,000 -ohm resistor that 
couple the blanking circuit to the grid. 
In place of these connect a .01 -sf 
capacitor from the same retrace -blank- 
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Fig. 4 - Packard -Bell vertical retrace 
blanking circuit indicating modifications 

to reduce smear. 

ing takeoff point to the first anode. 
To stabilize the circuit insert an 
isolating resistor of approximately 1 

megohm between the screen grid and 
the boosted B -plus circuit. 

Some additional improvement can be 
had by moving the 0.1 -pf coupling 
capacitor between the plate of the 
video amplifier and the picture -tube 
cathode at least Y2 inch from the 
chassis. Also, the yellow cathode lead 
must be clear of other leads and as far 
away from the chassis as possible. As 
an added precaution remove the 56 -µµf 
capacitor from the sync takeoff circuit 
and increase the value of the resistor 
feeding this capacitor from 10,000 
ohms to about 20,000 or 30,000 ohms. 

Sync buzz 
In a Philco TV -300 chassis there is a 

moderate sync buzz that simply cannot 
be removed. I have a schematic of the 
set and have checked all possibilities 
of trouble that I know of. All rf, if, 
sync and audio tubes have been re- 
placed and the if amplifier and ratio 
detector aligned. On the possibility of 
overloading in the if amplifier, a bias 
box was used. However, even over a 
wide variation in bias the sync buzz 
varied only very slightly. Nothing 
seems to help, and I would appreciate 
any suggestions you can give. -A. P., 
Minneapolis, Minn. 

If all the standard troubleshooting 
procedures have failed to eliminate the 
sync buzz, an old trick to cure this may 
be tried. It consists of eliminating the 
cathode bias used on the sound amplifier 
(Fig. 5) and substituting grid -leak 
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Fig. 5- Eliminating sync buzz in a 
Philco TV -300. 

bias. There is no need to remove any 
components -just short the cathode of 
the 6AU6 sound if amplifier to ground. 
Then, insert the grid -leak components. 
A good combination to start with is a 
capacitor of about 100 pif and a resistor 
of about 100,000 ohms. The change in 

TELEVISION 

bias is quick and simple and will almost 
surely improve the sync buzz condition. 
It is possible that the values given in 
Fig. 5 may not be optimum for every 
set. Thus, start with these and then try 
varying the capacitor and resistance 
values slightly. 

White flashes 
I have a Pacific Mercury receiver, 

chassis 150. This set is extremely 
sensitive to vibration. Whenever the 
set is jarred, even by someone walking 
across the room, white flashes appear 
across the face of the picture tube as 
straight white lines. As far as I can 
determine, the flashes are not accom- 
panied by audible arcing. I have looked 
over the entire high -voltage circuit and 
cannot find the source of arcing. Every- 
thing seems to be mounted firmly, and 
I have shortened all wiring in the high - 
voltage circuit. In areas where the 
solder joints were pointed, I rounded 
them off and covered then, with high - 
voltage dope or insulation. 

No arcing is visible even in a dark- 
enet' room and, with no arcing being 
heard, it has become almost impossible 
to locate the source of the trouble. All 
connections in the horizontal output 
circuit have also been checked with no 
results. -T. L., Columbus, Ohio. 

The symptoms you describe are not 
too common but bear the characteristics 
of being static voltage flashes. This 
has occurred on several of these sets 
and similar units using high -voltage 
transformers with a Tinnerman nut 
(Speed Nut) at the end of the long 
bolt through the center of the trans- 
former that holds the core and ter- 
minal strip together. While not coming 
in contact with any part of the high - 
voltage circuit, this bolt and nut build 
up a strong static charge that arcs 
from the nut to the metal trapdoor on 
the bottom of the cabinet, generally 
when the set is jarred. The flash seen 
is often mistaken for a loose connec- 
tion in the antenna circuit. Of course, 
this possibility must always be checked. 

The solution is to cover the nut with 
a small strip of vinyl tape, as is done 
by some manufacturers. In this set 
the tape or insulation may be applied 
through the trapdoor without remov- 
ing the chassis from the cabinet. END 

Next Month's 

TV Service Clinic 

offers 

Hints on How 

to Handle Printed - 

Circuit Boards. 
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An Improved model of what was already an 
outstanding instrument. 

* Performance is unmatched in this price range.,. 

* Incorporates the extra features required 
for color TV servicing. ili 

62 

A FULL YEAR TO PAY 

5 

REASONS 
WHY 

SEND FOR DETAILS OF HEATH 

TIME- PAYMENT PLAN, 

HEATHKIT ETCHED CIRCUIT, PUSH -PULL 

5" Oscilloscope Kit 
COLOR TV 

The previous Heathkit oscilloscope (Model 0 -10) which 
was already a most remarkable instrument, has been im- 
proved even further with the release of the Heathkit 
Model 0 -11. It incorporates all the outstanding features 
of the preceding model, plus improved vertical linearity, 
better sync stability, especially at low frequencies, and 
much -improved over -all stability of operation, including 
less vertical bounce with changes in level. These improve- 
ments in the Model 0 -11 circuit make it even more ideally 
suited for color TV servicing, and for critical observations 
in the electronic laboratory. Vertical response extends 
from 2 CPS to 5 MC without extra switching. Response 
only down 2.V DB at 3.58 MC. The II -tube circuit 
features a 5UP1 cathode -ray tube. Sync circuit functions 
effectively from 20 CPS to better than 500 kc in five steps. 
Modern etched circuit boards employed in the oscillo- 
scope circuit cut assembly time almost in half, permit a 
level of circuit stability never before achieved in an 
oscilloscope of this type, and insure against errors in 
assembly. Both vertical and horizontal output amplifiers 
are push -pull. Built -in peak -to -peak calibrating source - 
step-attenuated input - plastic molded capacitors and top - 
quality parts throughout - pre- formed and cabled wiring 
harness - and numerous other "extra" features. A pro- 
fessional instrument for the serviceshop or laboratory. 
Compare its specifications with those of scopes selling in 
much higher price brackets. You can't beat it! 

a FEWER DOLLARS BRING MORE REAL 
QUALITY. 

Factory -to -you sales eliminate extra profit margin. 
"Build -it- yourself" eliminates labor charge. 
Heath purchasing power cuts component costs. 

2 PERSONAL SERVICE ASSURES 
CUSTOMER SATISFACTION. 

You deal directly with the manufacturer. 
We are interested In you before and after sale. 

HEATH urn COMPANY 
A SUBSIDIARY OF DAYSTROM, IN 

BENTON HARBOR 20, MICH. 

3 PROVEN DESIGNS MEAN RELIABLE 
PERFORMANCE. 

Research and development efforts concentrated on kits 
only. 
All kits guaranteed to meet advertised specifications. 

4 EVERY KIT BACKED BY WORLD -WIDE 
REPUTATION. 

The world's largest manufacturer of electronic equip- 
ment in kit form. 
Producer of more than a million electronic kits for the 
home workshop and industry. 

5 EASY TIME -PAYMENT PLAN TO FIT YOUR 
BUDGET. 
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GREATEST SELECTION 
. . 

Whether your particular special interest is in servicing, ham -radio, high -fidelity, or just experimenting-there 
are 

Heathkits to fill your needs. You can equip an entire 
service shop or lab, buy a complete ham station or high- 
fidelity system, or set up a really deluxe home workshop, Y choosing from the more than 70 different "do -it- 
yourself" electronic kits by Heath. Just glance through 
the kits displayed in this ad, and you will get some idea 
of the tremendous array of low- priced, high-quality elec- 
tronic equipment available. 

new HEATHKIT ETCHED CIRCUIT 

5" Oscilloscope Kit 
*. Brand new model with improved performance 

specifications. 

* Full 5" scope for service work at a remarkably 
low price. 

* Attractively styled front panel in charcoal gray with 
sharp white lettering. 

* Easy to build from step -by -step instructions and large 
pictorials. Not necessary to read schematic. 

This new and improved oscilloscope retains all the outstanding features of the 
preceding model, but provides wider vertical frequency response, extended sweep - 
generator coverage, and increased stability. A new tube complement and improve- 
ments in the circuit make these new features possible. Vertical frequency response 
is essentially flat to over 1 mc, and down only 11/2 DB at 500 kc. The sweep 
generator multivibrator functions reliably from 30 to 200,000 CPS, almost twice 
the coverage provided by the previous model. Deflection amplifiers are push -pull, 
and modern etched circuits are employed in critical parts of the design. A 5BP1 
cathode -ray tube is used. The scope features external or internal sweep and sync, 
one volt peak -to -peak reference voltage, 3- position step- attenuated input, adjustable 
spot -shape control, and many other "extras" not expected at this price level. A 
calibrated grid screen is also provided for the face of the CRT, allowing more 
precise observation of wave shapes displayed. The new Model 0M -2 is designed 
for general application wherever a reliable instrument with good response charac- 
teristics may be required. Complete step -by -step instructions and large pictorial 
diagrams assure easy assembly. 

MODEL 0M-2 $42r 
Shpg. Wt. 

21 Lbs. 

- 
HEATHKIT LOW CAPACITY PROBE KIT 
Oscilloscope investigation of high frequency, high im- 
pedance, or broad bandwidth circuits encountered in 
television requires the use of a low- capacity probe to 
prevent loss of gain, circuit loading, or waveform dis- 
tortion. The Heathkit low- capacity probe may be used 
with your oscilloscope to eliminate 
these effects. It features a variable cap- 
acitor, to provide correct instrument 
impedance match. Also, the ratio of 
attenuation can be varied. 

No. 342 

$350 
Shpg. Wt. 1 Lb. 

HEATHKIT ELECTRONIC SWITCH KIT 
This handy device allows simultaneous oscilloscope observation of 
two signals by producing both signals, alternately, at its output. It 
features an all- electronic switching circuit, with no moving parts. 
Four switching rates are selected by a panel switch. Provides actual 
gain for input signals, and has a frequency response of ± 1 DB from 
0 to 100 kc. Sync output provided to control and 
stabilize scope sweep. Will function at signal levels as 
low as 0.1 volt. This modern device finds many ap- 
plications in the laboratory and service shop. It 
employs an entirely new circuit, and yet is priced 
lower than its predecessor. 

MODEL S -3 

Shpg. Wt. 8 Lbs. 

HEATHKIT SCOPE DEMODULATOR PROBE KIT 
Extend the usefulness of your oscilloscope by employing 
this probe. Makes it possible to observe modulation of 
RF or IF carriers found in TV and radio receivers. 
Functions much like an AM detector to pass only modu- 
lation of signal, and not the signal itself. Among other 
uses, it will be helpful in alignment 
work, as a signal tracer, and for deter- 
mining relative gain. Applied voltage 
limits are 30 volts (R MS) and 500 
volts DC. It uses an etched circuit 
board to simplify assembly. 

IIIKIP I0i:7 

NO. 337-C 

$3 5!) 
Shpg. Wt. 1 Lb. 

HEATHKIT VOLTAGE CALIBRATOR KIT 
This entirely new voltage calibrator produces near -perfect square 
wave signals of known amplitude. Precision 1% attenuator resistors 
assure accurate output amplitude, and multivibrator circuit guaran- 
tees good, sharp square waves, as distinguished from clipped sine 
waves. Output frequency is approximately 1000 CPS. Fixed outputs 
selected by panel switch are; .03, 0.1, 0.3, 1.0, 3.0, 10, 30, and 100 volts 
peak -to- peak.. Allows measurement of unknown 
signal amplitudes by comparing to known peak -to- 
peak output of VC -3 on an oscilloscope. Will also 
double as a square wave generator at 1000 cycles for 
determining gain, frequency response, or phase - 
shift characteristics of audio amplifiers. Equally 
valuable in the laboratory or in radio and TV service 
shops. 

MODEL VC -3 

$1Z5ó 
Shpg. Wt. 4 Lbs. 
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HEATHKIT ETCHED CI 
VACUUM 

Shpg Wt. 

7 Lbs 

Easy to build -a pleasure to use. 

I% precision resistors employed for lug 

Etched circuit board cuts assembly time 

64 

HEATHKIT Etched Circuit 
RF PROBE KIT 
This RI- probe extends the frequency 
response of any 1I- megohm VTVM 
so that it will measure RF up to 250 
megacycles within ± l0Ç;;. Employs 
printed circuits for increased stability 
and ease of assem- 
bly. Ideal for ex- 
tending service and 
Laboratory appli- 
cations of your 
Heathkit VTVM. Shpg. Wt. t lb. 

No. 309-C 

ETCHED CIRCUIT 
PEAK -TO -PEAK PROBE KIT 

Use this peak -to -peak probe with 
your I 1- megohm VTVM to measure 
peak -to -peak voltages directly on 
the DC scales of the instrument. 
Will measure p-to-p voltages in the 
frequency range of 5 kc to 5 mc. 
Employs etched circuit boards for 
increased circuit stability and sim- 
plified construction. Extend the use - 
fulness of your 
VTVM. NOTE: NO. 338 -C 
Not required 

Wt. for the Heathkit $ 
V -7A VTVM. 2 tbs. 

HEATHKIT 30,000 VOLT DC 

HIGH VOLTAGE PROBE KIT 
This probe provides a multiplication factor of 100 on the DC 
Heathkit I1- megohm VTVM. Precision multiplier resistor IT 

the two -color plastic probe body. Plenty of insulation 
for completely safe operation, even at highest TV poten- 
tials. Designed especially for TV service work. 

HEATHKIT 2 
Sensitivity of th 
ranges are 0 -1.5 
in the ranges of 
multipliers of X 
ohms. DB rang 
plastic carrying 
on its two -color 
features all I ° -; I 

therefore, valua 

RCUIT Voltmeter Kit 

h accuracy. 

in half. 

The fact that this instrument is the world's largest -selling 
VTVM says a great deal about its accuracy, reliability, 
and overall quality. The V -7A is equally popular in the 
laboratory or service shop, and represents an unbelievable 
test equipment bargain, without a corresponding sacrifice 
in quality. Its appearance reflects the performance of 
which it is capable. A large 41/2" panel meter is used for 
indication, with clear, sharp calibrations for all ranges. 
Front panel controls consist of a rotary function switch 
and a rotary range selector switch, zero- adjust, and ohms - 
adjust controls. Precision 1 %o resistors are used in the 
voltage divider circuits and etched circuits are employed 
for most of the circuitry. This makes the kit much easier 
to build, eliminates the possibility of wiring errors, and 
assures duplication of laboratory instrument performance. 
This multi -function VTVM will measure AC voltage 
(rms), AC voltage (peak -to- peak), DC voltage, and re- 
sistance. There are 7 AC (rms) and DC voltage ranges of 
0 -1.5, 5, 15, 50, 150, 500. and 1500. In addition, there are 
7 peak -to -peak AC ranges of 0 -4, 14, 40, 140, 400, 1400, 
and 4000. 7 ohmmeter ranges provide multiplying factors 
of X1, X10, X100, X1000, XIOK, XIOOK, and XI meg- 
ohm. Center -scale resistance readings are 10, 100, 1000, 
10K, 100K ohms, 1 megohm, and 10 megohms. A DB 
scale is also provided. The precision and quality of the 
components used in this VTVM cannot be duplicated at 
this price through any other source. Model V -7A is the 
kind of instrument you will be proud to own and use. 

0,000 OHMS /VOLT VOM KIT 
is instrument is 20,000 ohms -per -volt DC and 5,000 ohms -per -volt AC. Measuring 
, 5, 50, 150, 500, 1500. and 5000 volts for both AC and DC. Also measures current 
0 -150 microamperes, 15 ma, 150 ma, 500 ma, and 15 a. Resistance ranges provide 
1, X100. and X 10,000, resulting in center scale readings of 15, 15,000, and 150,000 

es cover from - IO db to +65 db. Housed in attractive black bakelite case with 
handle, this fine instrument provides a total of 25 meter ranges MODEL MM -1 
scale. It employs a sensitive 50 microampere, 41/2' meter and 
recision multiplier resistors. Requires no external power, and is, $2950 

ble in portable applications where no AC power is available. Shpg. Wt. 6 lb.. 

Shp 

ranges of the 
punted inside 
No 336 

$45° 
g. Wt. 2 Lbs. 

HEATH COMPANY 
A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 20, MICH. 

HEATHKIT HANDITESTER KIT 
The Model M -I measures AC or DC voltage at 0 -10, 30, 300, 
1000, and 5000 volts. Direct current ranges are 0 -10 ma, and 
0-100 ma. Ohmmeter ranges are 0 -3000 (30 ohm center scale) 
and 0- 300,000 ohms (3,000 ohms center scale). Uses a 400 
microampere meter for sensitivity of 1000 ohms -per -volt. A 
very popular test device for the home experimeter, electricians, 
and appliance repairmen, and for use as an "extra" instru- 
ment in the service shop. Its small size and rugged construction 
make it perfect for any portable application. 
Easily slips into your tool box, glove com- 
partment, coat pocket, or desk drawer. Top 
quality, precision components employed 
throughout. 

MODEL M -1 

$14só 
Shpg. Wt. 3 Lb :. 
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CONTROLLED QUALITY . , 
Incoming parts inspection, and inspection of ma- 
terial coming off of our own production line assures you of the finest "build -it- yourself" kit that money can buy. Each kit contains all the components you need for assembly and you can have confidence in the quality of the parts themselves. In addition to this inspection procedure, an extensive proof - 

building program for each new kit guarantees easy - 
to- follow instructions 

and reliable performance. 

HEATHKIT NEW AUDIO VACUUM TUBE 

Voltmeter Kit 
* Brand new circuit for extended frequency response 

and added stability. 

* Ten accurate ranges from 0 -.01 to 0 -300 volts. 

* Modern, functional panel styling. "On-oft" switch 
at both extreme ends of range switch. 

This brand new AC vacuum tube voltmeter emphasizes stability, broad frequency re- 
sponse, and sensitivity. It is designed especially for audio measurements, and low -level AC 
measurements in power supply filters, etc. Employs a cascode amplifier circuit with 
cathode -follower isolation between the input and the amplifier, and between the output 
stage and the preceeding stages. An extremely stable circuit with high input impedance 
(1 megohm at 1000 CPS). Response of the AV -3 is essentially flat from 10 CPS to 200 
kc, and is usable for tests even beyond these frequency limits. Increased damping in the 
meter circuit stabilizes the meter for low frequency tests. Nylon insulating bushings at 
the input terminals reduce leakage, and permit the use of the 5 -way Heath binding post. 

The extremely wide voltage range covered by the AV -3 makes it especially valuable not 
only in high -fidelity and service work, but also in experimental laboratories. AC (RMS) 
voltage ranges are 0 -.01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 V. Decibel ranges cover 
-52 DB to +52 DB. An entirely new circuit as compared to the previous model. Em- 
ploys 1% precision multiplier resistors for maximum accuracy. Handles AC. measure- 
ments from a low value of one millivolt to a maximum of 300 volts. 

HEATHKIT AUDIO WATTMETER KIT 

This instrument measures audio power directly at 4, 8, 16, or 
600 ohms. Load resistors are built in. Covers 0 -5 MW, 50 
MW, 500 MW, 5 W, and 50 W full scale. Provides 5 switch - 
selected DB ranges covering from -10 DB to +30 DB. Large 
41/2" 200 microampere meter and precision 
multiplier resistors insure accuracy. Frequen- 
cy response is ± 1 DB from 10 CPS to 250 kc. / 
Functions from AC power line. Use in the $2950 
audio laboratory or in home workshop. Shpg. wt. 6 Lbs. 

MODEL AW -1 

MODEL AV -3 

$2995 Shpg. Wt. 
5 Lbs. 

HEATHKIT AUDIO ANALYZER KIT 

This multi- function instrument combines an AC VTVM, an 
audio wattmeter, and an intermodulation analyzer into one 
case, with combined input and output terminals and built -in 
high and low frequency oscillators. The VTVM ranges are 
.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, 150 W. IM scales are 1 %, 
3%, 10%, 30%, and 100 %. Provides in- 
ternal load resistors of 4, 8, 16, or 600 ohms. 
A valuable instrument for the engineer or 

$4995 
serious audiophile. Shpg. Ws. 13 Lbs. 

MODEL AA -1 

HEATHKIT HARMONIC DISTORTION METER KIT 

The HD -1 is equally valuable for the audio engineer or the 
serious audiophile. Used with a low- distortion audio signal 
generator, this instrument will measure the harmonic content 
of various amplifiers under a variety of conditions. Functions 
between 20 and 20,000 CPS, and reads distortion directly on 
the panel meter in ranges of 0-1, 3, 10, 30, and 100 percent 
full scale. Built -in VTVM for initial reference settings and final 
distortion readings has voltage ranges of 
0 -1, 3, 10, and 30 volts. 1% precision re- 
sistors employed for maximum accuracy. 
Features voltage regulation and other "ex- 
tras". Meter calibrated in volts (RMS), per-, 
cent distortion, and DB. Shpg. Wt. 13 Lbs. 

MODEL HD -1 

$4950 

JUNE, 1957 

HEATHKIT AUDIO OSCILLATOR KIT 

Producing both sine waves and square waves, the Model AO -1 

covers a frequency range of 20 to 20,000 CPS in three ranges. 
An extra feature is thermistor regulation of output for flat 
response through the entire frequency range. AF output is pro- 
vided at low impedance, and with low dis- 
tortion. Produces good sine waves, and good, 
clean square waves with a rise time of only 
two micro -seconds for checking square wave 
response of audio amplifiers, etc. Designed 
especially for the serviceman and high - 
fidelity enthusiast. A real dollar value in test 
equipment. 

MODEL AO -1 

$24 55. 
Shpg. Wt. 10 Lbs. 
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HEATHKIT 

Less than 0.1% distortion - ideal for hi fi work. 

* Large 412" meter indicates output. 

Step -type tuning for maximum convenience. 

Audio 
Generator Kit 
This particular audio generator is "made to order" for high 
fidelity applications. It provides quick and accurate selec- 
tion of low- distortion signals throughout the audio range. 
Three rotary selector switches on the front panel allow 
selection of two significant figures and a multiplier for 
determining audio frequency. In addition, it incorporates 
a step -type output attenuator and a continuously variable 
attenuator. Output is indicated on a large 41/2" panel 
meter calibrated in volts and in db. Attenuator system 
operates in steps of 10 db, corresponding with the meter 
calibration. Output ranges are 0 -.003, .01, .03, .1, .3, 1, 3, 
and 10 volts rms. A "load" switch provides for the use 
of a built -in 600 ohm load or an external load of higher 
impedance when required. Output and frequency indi- 
cators accurate to within ± 5 %. Distortion is less than .1 
of 1% between 20 cps and 20,000 cps. Total range is 10 
cps to 100 kc. New engineering details combine to provide 
the user with an unusually high degree of operating effi- 
ciency. Oscillator frequency selected entirely by the switch 
method means that accurate resetability is provided. Com- 
parable to units costing many dollars more, and ideal for 
use in critical high fidelity applications. Shop and compare, 
and you will appreciate the genuine value of this pro- 
fessional instrument. 

HEATHKIT RESISTANCE 
SUBSTITUTION BOX KIT 

The RS -1 contains 36 10'7( 1 -watt re- 
sistors ranging from 15 ohms to 10 
megohms in standard RETMA val- 
ues. All values are switch -selected for 
use in determining desirable resist- 
mice values "' in 

MODEL RS 1 experimental cir- - 

cuits Many 
applicatt applications in 
radio and TV 
service work. Shpg. Wt. 2 Lbs. 

HEATHKIT DECADE 

CONDENSER KIT 
Precision, 1% silver -mica capac- 
itors are employed in the Model 
DC -1 in such a way that a selec- 
tion of precision capacitor values 
is provided ranging from 100 
mmf (.0001 mfd) to 0.11 mfd 
(I 10,000 mmf) in 100 mmf steps. 
Extremely valuable in all types of 
design and de- MODEL DC -1 velopment 
work. Switch- 
es are ceramic $160 
wafer types. 

Shpg. Wt. 3 Lbs. 

HEATHKIT CONDENSER 
SUBSTITUTION BOX KIT 

This kit contain, IS RETMA stand- 
ard- condenser values that can be 
selected by a rotary switch. Values 
range from 0.00001 mid to 0.22 snfd, 
All capacitors rated at 400 volts 
or higher. Ca- 
pacitors are 
either silver - 
mica. or plastic 
molded. 

MODEL CS-1 

$5só 
Shpg, Wt, 2 tbs. 

HEATHKIT AUDIO GENERATOR KIT 

The Model AG -8 is a low cost, high performance unit for use 
in service shop, or home workshop. It covers the frequency 
range of 20 cps to 1 me in five ranges. Output is 600 ohms, and 
overall distortion will be less than .4 of 1% from 100 cps through 
the audible range. Output is available up to 10 volts, under no 
load conditions, and output remains constant 
within ±1 db from 20 cps to 400 kc. A five - 
step attenuator provides control of the out- 
put. Precision resistors are employed in the 
frequency determining network. 

MODEL AG -8 

$29" 
Shpg. Wt. II lbs. 

HEATHKIT DECADE RESISTANCE KIT 
The Model DR -1 incorporates twenty I r.T precision resistors arranged around 
five rugged switches so that various combinations of switch positions will 
provide a total range of I ohm to 99,999 ohms in 1- 
ohm steps. Switches are labeled "units." "tens, ""hun - 
dreds, ' 'thousands," and "ten thousands." Use it for 
ohm -meter calibration in bridge circuits as test values 
in multiplier circuits, etc. 

cep 
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MODEL DR -1 

$1950 
Shpg. Wt. 4 tbs. 

HEATH COMPANY 
A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 20, MICH. 

HEATHKIT VARIABLE VOLTAGE 
REGULATED POWER SUPPLY KIT 
This power supply is regulated for stability, and the amount of 
DC output available from the power supply can be controlled 
manually from zero to 500 volts. Will provide regulated output 
at 450 volts up to 10 ma, or up to 130 ma at 200 volts output. 
In addition to furnishing B -plus, the power supply provides 6 
volts AC at 4 amperes for filaments. Both the B -plus output 
and the filament output are isolated from 

MODEL PS -3 ground. Ideal power supply for use in experi- 
mental work in the laboratory, the home work- 
shop, or the ham shack. Large 41/2" panel 
meter indicates output voltage or current- 

$3550 
Shpg. WI. 17 Lbs. 
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BONUS PERFORMANCE 
If a single word had to be selected to 

fC emp 

Company advertising 
Policy, it would be 

describe ervat- 

fioe. and his 
we 

remean 
that the performance 

specifica- 
tions 

are es accurate. exaggerated, 

sthatthe 
and that the the conservative side so 

specify performance 
on or exceeding 

ours 
you can be sure of equaling stance specifications. 

In almost 
in- 

stance kits will do more than 
most xver in construction, 

and we claim, y in- 
in co rd can 

calibration against rare 
extend 9aiell 

beyond 
accurate vertised levels. Performance well beyond od- 

HEATHKIT 

Signal 
Generator Kit 
* No calibration required with pre- aligned coils. 

* Modulated or unmodulated RF output. 

* 110 mc to 220 mc frequency coverage. 

Here is an RF signal generator for alignment applications in the service shop or the 
home workshop. Thousands of these units are in use in service shops all over the 
country. Produces RF signals from 160 kc to 110 mc on fundamentals on five bands. 
Also covers from 110 mc to 220 mc on calibrated harmonics. RF output is in 
excess of 100,000 microvolts at low impedance. Output is controllable with a 
step -type and a continuously variable attenuator. Front panel controls provide 
selection of either unmodulated RF output or RF modulated at 400 cps. In addition, 
two to three volts of audio at approximately 400 cps are available at the output 
terminals for testing AF circuits. Employs a 12AU7 and a 6C4 tube. Built -in power 
supply uses a selenium rectifier. 

One of the most outstanding features about the Model SG -8 is the fact that it 
can be built in just a few hours, even by one not thoroughly experienced in elec- 
tronics work. Complete step -by -step instructions combined with large pictorial 
diagrams assure successful assembly. Pre -aligned coils make calibration from an 
external source unnecessary. 

MODEL 

SG -8 

9950 Shpg. Wt. 
8 Lbs. 

HEATHKIT LABORATORY GENERATOR KIT 
This laboratory RF signal generator covers from 100 kc to 30 mc 
on fundamentals in five bands. The output signal may be pure 
RF, or may be modulated at 400 cycles from 0 to 50 %. Provision 
for external modulation has been made. RF output available up 
to 100,000 microvolts. Output controlled by a fixed step and a 
variable attenuator. Output impedance is 50 ohms. Panel meter 
reads RF output or percentage of modulation. 

MODEL LG -1 Incorporates voltage regulated B+ supply, 
double shielding of oscillator circuits, copper 95 
plated chassis, and other "extras." 

Shpg. Wt. 16 Lbs. 

HEATHKIT TV ALIGNMENT GENERATOR KIT 
This improved sweep generator model provides essential stability 
and flexibility for work on FM, monochrome TV, or color TV 
sets. Covers 3.6 mc to 220 mc in four bands. Provides usable out- 
put even on harmonics. Sweep deviation from 0 -42 mc, depend- 
ing on base frequency. All- electronic sweep circuit eliminates 
unwieldy mechanical arrangements. Includes built -in crystal 
marker generator providing output at 4.5 mc 
and multiples thereof, and variable marker MODEL TS -4A 

covering 19 to 60 mc on fundamentals and from " 57 to 180 mc on harmonics. Effective two- $4 . 

way blanking. Shpt'. Wt. 16 Lbs. 

HEATHKIT LINEARITY PATTERN GENERATOR KIT 
This instrument supplies information for white dots, cross -hatch 
pattern, horizontal bar pattern, or vertical bar pattern. It feeds 
video and sync signals to the set under test, with completely con- 
trolled gain, and unusual stability. Covering channels 2 to 13, 
the LP -2 will produce 5 to 6 vertical bars and 4 to 5 horizontal 
bars. The dot pattern presentation is a must for the setting of 
color convergence controls in the color TV set. Panel provision 
made for external sync if desired. Use for adjustment of vertical 
and horizontal linearity, picture size, aspect 
ratio, and focus. Power supply is regulated for 
added stability. Essential in the up -to -date TV 
service shop. 

JUNE, 1957 

MODEL LP -2 

$22 SC). 

Shpg. Wt. 7 Lbs. 

HEATHKIT CATHODE RAY TUBE CHECKER KIT 
This instrument checks cathode emission, beam current, shorted 
elements, and leakage between elements in electro- magnetic 
picture tube types. It eliminates all doubt for the TV serviceman, 
and even more important, for the customer. Features its own 
self- contained power supply, transformer operated to furnish 
normal test voltages for the CRT. Employs spring -loaded switches 
for maximum operator protection. Large 41/2' meter indicates 
CRT condition on "good -bad" scale. Luggage - 
type portable case ideal for home service calls. 
Special "shadowgraph" test permits projection 
of light spot on screen. Also gives relative check $ 
of picture tube screen coating. Shpg. Wt. 10 Lbs. 

MODEL CC -1 
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HEATHKIT 

:29=0 
Shpg. Wt. 

12 Lbs. 

Attractive counter -style cabinet. 

Wiring -harness simplifies assembly. 

Large 41" meter with two- color "good -bad" 
scale. 

4. 
Separate tube clement switches prevent obsol- 
eSeenCe. 

HEATHKIT PORTABLE 
TUBE CHECKER KIT 

This portable tube checker is identical, 
electrically, with the Model TC -2. How- 
ever, it is housed in an attractive and 
practical carrying case, finished in prox- 
ylin impregnated material. The cover is 

detachable, and the hardware is brass 
plated. This rugged unit is ideal for home $34 SO Shpg. wt. 
service calls or any portable application. 7 75 Lbs. 

Tube Checker Kit 
This fine piece of test gear checks tubes for quality, 
emission, shorted elements, open elements, and filament 
continuity. Will test all tube types normally encountered 
in radio and TV service work. Sockets provided for 4, 5, 
6, and 7 -pin large, rectangular, and miniature types, 
octal and loctal types, the Hytron 9 -pin miniatures, and 
pilot lamps. Condition of tubes indicated on a large 41/2" 
meter with multi -color "good -bad" scale. An illuminated 
roll chart is built right in, providing test data for various 
tube types. This tester provides switch selection of 14 
different filament voltage values from 0.75 volts to 117 
volts. Individual switches control each tube element. 
Close tolerance resistors employed in critical test circuits 
for maximum accuracy. A professional instrument both 
in appearance and performance. 

The Model TC -2 is very simple to build, even for a 
beginner. It employs a color -coded cable harness for 
neat, professional under -chassis wiring. Comes with at- 
tractive counter style cabinet, and portable cabinet is 
available separately. At this price, even the part -time 
serviceman can afford his own tube checker for maxi- 
mum efficiency in service work. 

HEATHKIT TV PICTURE TUPE 
TEST ADAPTER 
Designed especially for use with the Model 
TC -2 tube checker. Use it to test TV picture 
tubes for emission, shorts, etc. Consists of 
12 -pin TV tube socket, 4 ft. cable, octal 
connector, and necessary technical data. 
Not a kit. 

MODEL 355 

$4só 
Shpg. Wt. 

1 Lb. 

it 

HEATHKIT 
DIRECT READING 
CAPACITY METER KIT 

Operation of this instrument 
is simplicity itself. One has 
only to connect a capacitor 
to the terminals, select the 
proper range, and read the 
capacity value directly on 
the large 41/2 meter cali- 
brated in mmf and mfd. 
Ranges. are 0 to 100 mmf, 1,000 mmf, 0.01 
mfd, and 0.1 mfd full scale. Precision cali- 
brating capacitors supplied. Not susceptible 
to hand capacity effects. Residual capacity 
less than 1 mmf. Especially valuable in pro- 
duction line checking, or in quality control. 

HEATHKIT VISUAL -AURAL SIGNAL TRACER KIT 
Although designed primarily for radio receiver work, this 
valuable instrument finds extensive application in FM and 
TV servicing as well. Features a high -gain channel with de- 
modulator probe, and a low -gain channel with audio probe. 
Will trace signals in all sections of a radio receiver and in 
many sections of a FM set or TV receiver. Uses built -in 
speaker and electron beam eye tube for in- 
dication. Also features built -in wattmeter MODEL T -3 
and a noise locater circuit. Provision for 
patching speaker and 'or output transformer $23 SO 
into external set. Shpg. Wt. 9 Lbs. 

MODEL CM -1 

$29só 
Shpg. Wt. 

7 Lbs. 

HEATH COMPANY 
A- Subsidiary of Daystrom, Inc. 
BENTON HARBOR 20, MICH. 
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HEATHKIT CONDENSER CHECKER KIT 
The Model C -3 consists of an AC powered bridge for both 
capacitive and resistive measurements. Bridge balance is in- 
dicated on electron beam eye tube, and capacity or resistance 
value is indicated on front panel calibrations. Measures 
capacity in four ranges from .00001 mfd to .005 mfd, .001 
mfd to .5 mfd, .1 mfd to 50 mfd, and 20 mfd to 1000 mfd. 
Measures resistance in two ranges, from 100 ohms to 50,000 
ohms, and from 10,000 ohms to 5 megohms. Selection of 
five different polarizing voltages for check- 
ing capacitors, from 25 volts DC to 450 MODEL C -3 
volts DC. Checks paper, mica, ceramic, A 
and electrolytic capacitors. Indicates power $19 SP 
factor of electrolytic condensers. Shpg. Wt. 7 Lbs. 
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PIONEER DESIGN , New and unique 
to instrument and ment designs are a Heath Company equip- 

ment 
P- 

all our development ony 
on projects, 

since this is our Pmet efforts on kit since 

logically 
prime activity-and 

not 
Pdeline, 

9 cally results in 
of iust a sideline. 

circuit deli more efficient, more reliable designs-and 
you benefit from this engineering progress. Buying fro leader in the 

constant from the electronic kit field 
undisputed 

com- 
pletely modern assures you of equipment, with outstanding design features. g advanced 

HEATHKIT 

Impedance 
Bridge Kit 

1% precision resistors and silver -mica 
capacitors. 

Battery-type tubes, no warm -up required. 

Built -in phase shift generator and 
amplifier. 

The Model IB -2 is a completely self- contained unit. It has a built -in power 
supply, a built -in 1000 cycle generator, and a built -in vacuum tube detector. 
Provision has been made on the panel for connection to an external detector, 
an external signal generator, or an external power supply. A 100 -0 -100 micro- 
ampere meter on the front panel provides for null indications. Measures 
resistance from 0.1 ohm to 10 megohms, capacitance from 10 mmf to 100 
mfd, inductance from 10 mh to 100 h, dissipation factor (D) from 0.002 to 1, 

and storage factor (Q) from 0.1 to 1000.' /s of 1% decade resistors employed 
for maximum accuracy. Typical accuracy figures are: resistance, ± 3T; 
capacitance ±3 %; inductance, ±10 %; dissipation factor, ±20%; storage 
factor, ±20 %. Employs a Wheatstone bridge, a Capacity Comparison bridge, 
a Maxwell bridge, and a Hay bridge. Special two- section CRL dial provides 
maximum convenience in operation. Use the Model IB -2 for determining 
values of unmarked components, checking production or design samples, etc. 
A real professional instrument. 

HEATHKIT "Q" METER KIT 
The Q Meter permits measurement of inductance from 1 micro - 
henry to 10 millihenries, "Q" on a scale calibrated up to 250 full 
scale, with multiplying factors of 1 or 2, and capacitance from 
40 mmf to 450 mmf, ±3 mmf. Built -in variable oscillator per- 
mits testing components from 150 kc to 18 mc. Large 4t /Z panel- 
mounted meter is features. Very handy for checking peaking 
coils, chokes, etc. Use to determine values of 
unknown condensers, both variable and fixed. 
Compile data for coil winding purposes, or 
measure RF resistance. Distributed capacity, 
and Q of coils. Shpg. wt. 14 Lbs. 

MODEL 0M-1 

$4455° 

Shpg. Wt. 

12 Lbs. 

HEATHKIT ISOLATION TRANSFORMER KIT 
This device isolates equipment under test from the power line. 
It is rated at 100 volt- amperes continously, or 200 volt- amperes 
intermittently. AC -DC sets may be plugged directly into the IT -1 
without the chassis becoming "hot." Additionally, since the IT -1 
is fused, it is ideal for use as a buffer between the power line and 
a questionable receiver, or a new piece of equipment. Protects 
main fuses. Features voltage control, allowing 
control of the output from 90 volts to 130 volts. 
Panel meter monitors output voltage. A very 
handy device at an extremely low price. 

MODEL IT -1 

$1Ó5O 
Shpg. Wt. 9 Lbs. 

HEATHKIT 6 -12 VOLT BATTERY ELIMINATOR KIT 
This completely modern battery eliminator will supply DC out- 
put in two ranges for both 6 -volt and 12 -volt automobile radios. 
The output is variable for each range, so that operating voltage 
can be raised or lowered to determine how the receiver functions 
under adverse conditions. Range is 0 -8 volts DC or 0 -16 volts 
DC. Will supply up to 15 amperes on the 6 -volt range, or up to 7 

amperes on the 12 -volt range. Two 10,000 microfarad output 
filter capacitors insure smooth DC output. Two 

MODEL BE -4 
separate panel meters indicate output voltage 
or output current. Makes it possible to test $3150 
automobile radios inside at the workbench. 
Will also double as a battery charger. Shpg. Wt. /7 Lbs. 

I 1 1 AI C l 0 C 7 

HEATHKIT 6 -VOLT VIBRATOR TESTER KIT 
This instrument functions very much like a tube checker, to test 
auto radio vibrators. Vibrator condition is indicated on a simple 
"good -bad" scale. Tests for proper starting and overall quality 
of operation, of both interrupter and self -rectifier types of 6 -volt 
vibrators. The model VT -1 is designed to operate from any bat- 
tery eliminator capable of delivering continuously variable out- 
put from 4 to 6 volts DC at 4 amperes or more. It is an ideal 
companion unit for the Heathkit Model BE -4 
battery eliminator. The construction book for 
the VT -1 contains vibrator test chart for popu- 
lar 6 -volt vibrator types. A real time saver! 

MODEL VT -1 

$145° 
Shpg. Wt. 6 Lbs. 
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HEATHK /T DX- 7 00 PHONE AND CW 

i89° 
Shipped motor freight unless 
otherwise specified. 
$50.00 deposit required 
on c.o.d. orders. 

* Phone or CW on 160, 80, 40, 20, 15, 11 and 10 
meters. 

* Built -in VFO, modulator, and power supplies. 
* High quality components used throughout for re- 

liable performance. 
* Features 5 -point TVI suppression. 

HEATHKIT COMMUNICATIONS TYPE 
ALL BAND RECEIVER KIT 
This receiver covers 550 kc to 30 me in four bands, and is ideal 
for the short -wave listener or beginning amateur. It provides 
good sensitivity- and selectivity, combined with good image re- 
jection. Amateur bands clearly marked on illuminated dial 
scale. Employs transformer type power supply -electrical 
bandspread- antenna trimmer -separate RF and AF gain 
controls -noise limiter -- headphone jack- MODEL AR -3 
and automatic gain control. Has built -in $2995 
BFO for CW reception. 
CABINET: fabric covered cabinet with alumi- ING 

EXCISE 
SEN 

TAX 
num panel as shown. Part 91 -15A. Shipping (Less Cabinet) 
weight 5 Lbs. $4.95 Shpg. wt. 12 Lbs. 
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Transmitter Kit 
The Heathkit DX -100 transmitter is in a class by itself in 
that if offers features far beyond those normally received 
at this price level. It takes very little listening on the bands 
to discover how many of these transmitters are in opera- 
tion today. A truly amazing piece of amateur gear. The 
DX -100 features a built -in VFO and a built -in modulator. 
It is TVI suppressed, and uses pi network interstage coup- 
ling and output coupling. Will match antenna impedances 
from approximately 50 to 600 ohms. Extensive shielding is 
employed, and all incoming and outgoing circuits are 
filtered. The cabinet features interlocking seams for sim- 
plified assembly and minimum RF radiation outside of 
the cabinet. Provides a clean strong signal on either phone 
or CW, with RF output in excess of 100 watts on phone, 
and 120 watts on CW. Completely bandswitching from 
160 through 10 meters. A pair of 1625 tubes are used in 
push -pull for the modulator, and the final consists of a 
pair of 6146 tubes in parallel. The VFO dial and meter 
face are illuminated, and all front panel controls are 
located for maximum convenience. Panel meter reads 
driver plate I, final grid I, final plate I, final plate voltage, 
and modulator current. The chassis is constructed of heavy 
# 16 gauge copper -plated steel. Other high- quality com- 
ponents include potted transformers, ceramic switch and 
variable capacitor insulation, silver -plated or solid- silver 
switch terminals, etc. All coils are pre- wound, and the 
main wiring cable is pre- harnessed. The kit can be built 
by a beginner from the comprehensive step -by -step in- 
structions supplied. It is a proven, trouble -free rig, that 
will insure many hours of "on-the-air" enjoyment in your 
ham shack. 

HEATHKIT VFO KIT 

You can go VFO for less than you might expect. Here is a 
variable frequency oscillator that covers 160, 80, 40, 20, 15, 
11, and 10 meters with three basic oscillator frequencies, that 
sells for less than $20. Provides better than 10 volt average RF 
output on fundamentals. Plenty of drive for most modern 
transmitters. Requires a power source of only 
250 VDC at 15 to 20 ma. and 6.3 VAC at 
0.45A. Incorporates a regulator tube for 
stability. Illuminated frequency dial reads fre- 
quency directly on the band being employed. 
Temperature -compensated capacitors offset 
coil heating. 

MODEL VF -1 

$195? 
Shpg. wt. 7 Lbs. 

EASY ON THE BUDGET! 

You can buy Heathkits on an easy time- payment plan 
that provides a full year to pay. Write for complete 
details and special order blank. 

HEATH COMPANY 
A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 20, MICH. 

NEW HEATHKIT CW TRANSMITTER KIT 
The brand new Heathkit Model DX -20 Transmitter is one 
of the most efficient little rigs available today. Featuring an 
entirely new circuit, it is ideal for the novice, and even for 
the advanced -class CW operator. A 6DQ6A final amplifier 
provides plate power input of 50 watts. A 6CL6 oscillator is 
employed, and a 5U4GB rectifier. The transmitter features 
one -knob bandswitching to cover 80, 40, 20, 15, 11 and 10 
meters. It is designed for crystal excitation, 
but may be excited by an external VFO. A 
pi network output circuit matches antenna 
impedances between 50 and 1000 ohms. 
Front panel controls are functionally located 
for your convenience. If you appreciate a 
good signal on the CW bands, this is the 
transmitter for you! Shpsi. Wt. 18 lbs. 

MODEL DX -20 

$3595 

RADIO -ELECTRONICS 
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DOLLAR -SAVING ECONOMY... There would be no particular achievement in selling 
inexpensive merchandise at a low price -although it is 
being done every day. However, there is something to 
crow about when, through tremendous purchasing power and factory-to-you distribution, Heath Company can offer fop- quglity equipment, components, at such low 

using name-brand 
Prices. This is real economy, 

as opposed to the so- called "bargains ". Needless to 
say, there is a big difference. 

HEATHKIT PHONE AND CW 

Transmitter Kit 
* 6146 final amplifier for full 65 -watt plate power 

input. 

* Phone and CW operation on 80, 40, 20, 15, 11, 
and 10 meters. Pi network output coupling. 

* Switch selection of three crystals - provision for 
external VFO excitation. 

The DX -35 features a 6146 final amplifier to provide 65 watts plate power input 
on CW, with controlled carrier modulation peaks up to 50 watts on phone. In addi- 
tion, it is a most attractive transmitter. Modulator and power supplies are built -in, 
and the rig covers 80, 40, 20, 15, 11, and 10 meters with a single band -change 
switch. Pi network output coupling provided for matching various antenna im- 
pedances. A 1213Y7 buffer stage provided ahead of the final amplifier for plenty 
of drive on all bands. 12BY7 oscillator and 12AU7 modulator. Provision for switch 
selection of three different crystals. Crystals reached through access door at rear. 
Front panel controls marked "off -CW- stand -by- phone ", "final tuning ", "antenna 
coupling ", "drive level control ", and "band change switch ". Panel meter indicates 
final grid current or final plate current. A perfect low -power transmitter both for 
the novice, and for the more experienced operator. A remarkable power package 
for the price. Incidentally, the price includes tubes, and all other components neces- 
sary for assembly. As with all Heathkits, comprehensive instruction manual assures 
successful assembly. 

$5695 Shpg. Wt. 

24 Lbs. i 
HEATHKIT ANTENNA IMPEDANCE METER KIT 

This instrument employs a 100 microampere panel meter and 
covers the impedance range of 0 -600 ohms for RF tests. Func- 
tions up to 150 mc. Used in conjunction with signal source, 
such as the Heathkit Model GD -I B grid dip meter, the Model 
AM -I will determine antenna resistance and 
resonance, match transmission lines for mini- 
mum standing wave ratio, determine receiver 
input impedance, etc. Will also double as a 
phone monitor. A very valuable device for 
many uses in the ham shack. 

MODEL AM -1 

$l45ó 
Shpg. Wt. 2 Lbs. 

HEATHKIT "Q" MULTIPLIER KIT 

The QF -1 functions with any receiver with an IF frequency 
between 450 and 460 kc that is not AC -DC type. Operates 
from the receiver power supply, requiring only 6.3 VAC at 
300 ma. and 150 to 250 VDC at 2 ma. Simple to connect with 
cable and plugs supplied. Provides additional selectivity for 
separating two signals, or will reject one sig- 
nal and eliminate heterodyne. A big help on 
crowded bands. Provides an effective Q of 
approximately 4,000 for sharp "peak" or 
"null". Tunes to any signal within the IF 
bandpass of the receiver, without changing 
main receiver tuning dial. 

MODEL OF -1 

$995 
Shpg. Wt. 3 Lbs. 

HEATHKIT ANTENNA COUPLER KIT 

This device is designed to match the Model AT -1 transmitter to 
a long-wire antenna. In addition to impedance matching, this 
unit incorporates an L -type filter which attenuates signals 
above 36 megacycles, thereby reducing TVI. Designed for 52 
ohm coaxial input. Handles power up to 75 watts, 10 through 
80 meters. Uses a tapped inductor and vari- 
able capacitor. Neon RF indicator on front MODEL AC-1 
panel. Copper -plated chassis -high quality 
components throughout -simple to build. 
Eliminates waste of valuable communications 
power due to improper matching. A "natu- 
ral" for all AT -1 transmitter owners. 

JUNE, 1957 

$145? 
Shpg. Wt. 4 Lbs. 

HEATHKIT GRID DIP METER KIT 

The grid dip meter was originally designed for the ham shack. 
However, its use has been extended into the service shop and 
laboratory. Continuous frequency coverage from 2 mc to 250 
mc with pre -wound coils. 500 microampere panel meter em- 
ployed for indication. Use for locating parasitics, neutralizing, 
determining RF circuit resonant frequencies, 
etc. Coils are included with kit, as is a coil 
rack. Front panel controls include sensitivity 
control for meter, and phone jack for listen- 
ing to zero -beat. Will also double as an ab- 
sorbtion -type wavemeter. 

MODEL GD -lB 

$1995 
Shpg. Wt. 4 Lb:. 
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HEATHKIT BROADCAST BAND 

INCLUDING NEW 
EXCISE TAX* 

ATTENTION BEGINNERS .. . 

This kit is an ideal "first project" if you have never built 
a Heathkit before. A good chance to "learn by doing." 
* Miniature tubes and high - 

gain IF transformer. 
* Rod -type built -in antenna. 

Good sensitivity and se- 
lectivity. 

* 5' /cinch PM speaker. 
* Provision for phono jack. 

* Transformer - operated 
power supply. 

HEATHKIT PROFESSIONAL RADIATION COUNTER KIT 
This sensitive and reliable instrument has already found ex- 
tensive application in prospecting, and also in medical and 
industrial laboratories. It offers outstanding performance at a 
reasonable price. Front -panel meter indicates radiation level, 
and oral indication produced by panel- mounted speaker. 
Meter ranges are 0-100, 600, 6,000 and 60,000 counts per 
minute, and 0 --.02, .1, 1 and 10 milliroent- 
gens per hour. The probe, with expansion MODEL RC -1 

cord, employs type 6306 bismuth counter 
tube, sensitive to both beta and gamma radia- 
tion. It is simple to build, even for a beginner. Shpg. Wt. 8 Lbs. 

$7995 

Receiver Kit 
You need no previous experience in electronics to build 
this table -model radio. The Model BR -2 receiver covers 
550 kc to 1620 kc and features good sensitivity and selec- 
tivity over the entire band. A 51/2" PM speaker is em- 
ployed, along with high gain miniature tubes and a new 
rod -type built -in antenna. Provision has been made in the 
design of this receiver for its use as a phonograph ampli- 
fier. The phono jack is located on the back chassis apron. 
A transformer operated power supply is featured for 
safety of operation, as opposed to the usual AC -DC 
supply commonly found in "economy radio kits." Don't 
let the low Heathkit price deceive you. This is the kind 
of set you will want to show off to your family and friends 
after you have finished building it. 

Construction of this radio kit is very simple. Giant size 
pictorial diagrams and detailed step -by -step instructions 
assure your success. The construction manual also includes 
an explanation of basic receiver circuit theory so you can 
"learn by doing" as the receiver is built. The manual even 
provides information on resistor and capacitor color codes, 
soldering techniques, use of tools, etc. If you have ever 
had the urge to build your own radio receiver, the out- 
standing features of this popular Heathkit deserve your 
attention. 

CABINET: Proxylin impregnated fabric covered plywood cabinet 
available for the BR -2 receiver as shown. Complete with alumi- 
num panel, reinforced speaker grill, and protective rubber feet. 
Shipping weight 5 lbs., part No. 91 -9A $4.95* 

HEATHKIT CRYSTAL RECEIVER KIT 
The crystal radio of Dad's day is back again, but with big 
improvements! The Model CR -1 employs a sealed germanium 
diode, eliminating the critical "cat's whisker" adjustment. It is 
housed in a compact plastic box, and features two Hi -Q tank 
circuits, employing ferrite core coils and variable air tuning 
capacitors. The CR -1 covers the standard broadcast band from 
540 kc to 1600 kc, and no external power is 
required for operation. Could prove valuable 
for emergency signal reception, This easy -to- 
build kit is a real "learn by doing" experience 
for the beginner, and makes an interesting 
project for all ages. 

MODEL CR -1 

$795 
INCLUDING NEW 

EXCISE TAX* 
Shpg. Wt. 3 Lbs. 
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* Amazing new circuit for 
high efficiency. 

* Compact, portable and rugged. 

* Stable circuit requires only one 671/2 volt "B" battery 
and two 11/2 volt "A" batteries. 

HEATH COMPANY 
A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 20, MICH, 

HEATHKIT ENLARGER TIMER KIT 
The Model ET -1 is an easy -to -build device for use by amateur 
or professional photographers in controlling the timing cycle 
of an enlarger. It covers the range of 0 to 1 minute with a con- 
tinuously variable, clearly calibrated scale. The timing period 
is pre -set, and the timing cycle is initiated by depressing the 
spring- return switch to the "print" position. Front panel pro- 
vision is made for plugging in the enlarger and a safelight. The 
safelight is automatically turned "on" when 
the enlarger is "off ". Handles up to 350 
watts. The timing cycle is controlled elec- 
tronically for maximum accuracy and relia- 
bility. Very simple to build in only one 
evening, even by a beginner. 

MODEL ET -1 

$11 SP 
Shpg. Wt. 3 Lbs. 
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COMPREHENSIVE 
INSTRUCT IONS .. The step -by -step assembly instructions provided with each 

Heathkit are the finest available anywhere. Each manual 
begins at the beginning, and assumes no previous train- ing or experience on the part of the kit builder. This 
means that our kits can be built successfully by anyone 
who can follow instructions. 

As a matter of fact, new 
manuals are tested by having the kit built by someone 
in our office who has had no previous experience in elec- 
tronics. This is your guarantee of comp/efe and thorough 
instruction material. 

HEATHKIT HIGH FIDELITY 

Preamplifier Kit 
5 switch -selected inputs, each with its own level 
control. 

Equalization for LP, RIAA, AES, and Early 78's. 

Separate bass and treble tone controls, and 
special hum control. 

Clean, modern lines and satin -gold enamel finish. 

Literally thousands of these preamplifiers are in use today, because the kit meets 

or exceeds specifications for the most rigorous high -fidelity applications, and 
will do justice to the finest available program sources. Provides a total of .5 

inputs, each with individual level controls (three high -level and two low- level). 
Frequency response is within 1 DB from 25 CPS to 30,000 CPS, or within 

11/2 DB from 15 CPS to 35,000 CPS. Hum and noise are extremely low, with 

special balance control for absolute minimum hum level. Tone control pro- 
vides 18 DB boost and 12 DB cut at 50 CPS, and 15 DB boost and 20 DB 

cut at 15,000 CPS. Cabinet measures only 12- 9/16" W. x 3343" H. x 47A" D, 

and it is finished in beautiful satin -gold enamel. 4- position turnover and 4 

position roll -off controls provide "LP," "RIAA," "AES," and "early 78" equal- 
ization, and 8, 12, 16, and 1 flat position for roll -off. Derives operating power 
from the main amplifier, requiring only 6.3 VAC at 1 ampere and 300 VDC 
at 10 MA. Easy to construct from step -by -step instructions and pictorial dia- 

grams provided. 

HEATHKIT HIGH FIDELITY FM TUNER KIT 

Illuminated slide -rule dial covers 88 to 108 MC. 

Modern circuit emphasizes sensitivity and 
stability. 
Housed in attractive satin -gold cabinet to 
match WA -P2 and BC -1. 

This amazing new FM tuner can provide you with real high - 
fidelity performance at an unbelievably low price level. Cover- 
ing 88 to 108 MC, the modern circuit features a stabilized, 
temperature- compensated, oscillator, A.G.C., broadbanded 

i tip 4C) 1,14 
MODEL (With Cabinet) 

WA -P2 Shpg. Wt. 7 Lbs. 

s197.5 

IF circuits, and better than 10 UV sensitivity for 20 DB of 
quieting. A high gain, cascaded, RF amplifier is used ahead of 
the mixer to increase overall gain and reduce oscillator leak- 
age. It employs a ratio detector for high efficiency without 
sacrifice in high- fidelity performance. IF and ratio transformers 
are pre -aligned, as is the front end tuning unit. This means the 
kit can be constructed by a beginner, without elaborate test 
and alignment equipment. The FM -3A is designed to match 

MODEL FM -3A 

$2595 
the WA -P2 preamplifier and the BC -1 AM 
tuner. An illuminated slide -rule dial is em- 
ployed for frequency indication. Step -by -step 
instructions and large pictorial diagrams 
assure success. 

INCLUDING NEW 

EXCISE TAX 

(With Cabinet/ 
Shpg. Wt. 7 Lbs. 

HEATHKIT BROADBAND AM TUNER KIT 

This AM tuner has been designed especially for high -fidelity 
applications. It incorporates a low -distortion detector, a 

broadband IF, and other features essential to usefulness in 

high -fidelity. Special voltage- doubler detector employs crystal 
diodes for low distortion. Sensitivity and selectivity are excel- 
lent. Audio response is t 1 DB from 20 CPS to 2 kc, with 5 

DB of pre -emphasis at 10 kc to compensate for station roll -off. 

Covers the standard broadcast band from MODEL BC -1 

550 to 1600 kc. Incorporates a 10 kc whistle- 4259 filter and provides a 6 DB signal -to -noise 
ratio at 2.5 UV. RF and IF coils are pre- 

INCLuGINC new 
aligned, and power supply is built -in. Incor- 
porates AVC, two outputs, and two antenna (With Cabinet) 
inputs. Shpg. Wt. a Lb.. 

JUNE, 1957 

HEATHKIT ELECTRONIC CROSS -OVER KIT 
This unusual device functions to separate low frequencies and 
high frequencies so that they may be fed to separate amplifiers 
and to separate speakers. This eliminates the need for conven- 
tional cross -over circuits, since the Model XO -1 does the com- 
plete job electronically. Cross -over frequencies of 100, 200, 
400, 700, 1,200, 2,000 and 3,500 CPS are selectable with front 
panel controls on the XO -1, and a separate level control is 
provided for each channel. Minimizes inter - 
modulation distortion problems. Handles un- 
limited power, since frequency division is 
accomplished ahead of the power stage. 
Attenuation is 12 DB per octave, with sharp 
"knee" at cut -off frequency. 

MODEL XO -1 

$'$95 
Shpg. Wt. 6 Lbs. 
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HEATHKIT ADVANCED- DESIGN 

: Lerf° 0.3 
tx;. 

MODEL 
W -5M 

Shpg. Wt. 31 Lbs. 

Express 'Only 

MODEL W -5 
Consists of Model W -5M 
plus Model WA -P2 pre- 
amplifier. 

Shpg. Wt. 38 Lbs. 
Express only.. $79.50 
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Full 25 watt output with KT- 
66 output tubes. 

* All connectors brought out 
to front chassis apron. 

Protective cover over all 
above- chassis components. 

HIGH FIDELITY 

Amplifier Kit 
This 25 watt unit is our finest high -fidelity amplifier. Using 
a special design peerless output transformer, and KT -66 
output tubes by Genalex, the Model W -5M provides per- 
formance characteristics unsurpassed at this price level. 
Frequency response is ± 1 DB from 5 to 160,000 CPS 
at 1 watt. Harmonic distortion is less than 1% at 25 watts 
and 1M distortion is less than 1% at 20 watts (60 
and 3,000 CPS, 4 to 1). Hum and noise are 99 DB 
below 25 watts. Damping factor is 40 to 1. Input voltage 
for 5 watts output is i volt. Tubes employed are a pair 
of 12AU7's, a pair of KT -66's and a 5R4GY rectifier. 
Measures 13- 3/32" W. x 81/2" D. x 81/4" H. Output im- 
pedance is 4, 8, or 16 ohms. Featured, also, is the "tweeter 
saver" which suppresses high frequency oscillation, and a 
new type balancing circuit requiring only a voltmeter for 
indication. This balance is easier to adjust, and results in 
a closer "dynamic" balance between output tubes. The 
Model W -5M provides improved phase shift character- 
istics, reduced IM and harmonic distortion, and improved 
frequency response. Conservatively rated high -quality com- 
ponents are used throughout to insure years of trouble -free 
operation. No technical background or training is required 
for assembly. Step -by -step instructions are provided for 
every stage of construction, and large pictorial diagrams 
illustrate exactly where each wire and component is to be 
placed. An amplifier for music lovers who can appreciate 
subtle differences in performance. Just ask the audiofile 
who owns one! 

HEATHKIT DUAL -CHASSIS- WILLIAMSON TYPE 
HIGH FIDELITY AMPLIFIER KIT 
This 20 -watt high -fidelity amplifier employs the famous Acro- 
sound Model TO -300 "ultra- linear" output transformer and 
uses 5881 output tubes. The power supply is built on a separate 
chassis, and the two chassis are inter -connected with a power 
cable. This provides additional flexibility' in mounting.. Fre- 
quency response is 1 DB from 6 CPS to 150 kc at 1 watt. 
Harmonic distortion is only 1% at 21 watts. and 1 M distortion 
is only 1.37 a_ 20 watts. (60 and 3,000 CPS). Output impe- 
dance is 4, 8, or 16 ohms. Hum and noise are 88 DB below 20 
watts. A very popular high -fidelity unit employing top -quality 
components throughout. 
MODEL W -3M: Shpg. Wt. 29 Lbs. Express only $49.75 
MODEL W -3: Consists of Model W -3M plus Model WA -P2 pre- 
amplifier. Shpg. Wt. 37 Lbs. Express only $69.50 

HEATHKIT 7 -WATT 
AMPLIFIER KIT 

This amplifier is more limited 
in power than other Heathkit 
models, but it still qualifies as 
a high -fidelity out, and its per- 
formance definitely exceeds 
that of many sa- called "high - 
fidelity" phonograph ampli- 
fiers. Using a lapped- screen 
output transformer of new de- 
sign. the Model A -7D provides 
a frequency response of I 1/2 

DB from 20 to 20.000 CPS. Total distor- 
tion is held to a surpris- MODEL A -7D ingly low level. Output 
stage is push pull, or-n:1 

separate bass and treble 
tone controls are pro- INCLUDING NEW 

vided. Shpg. Wt. 10 Lbs. EXCISE TAX 

MODEL A -7E: Similar to the A -7D, except 
that a 12517 tube has been added for pre - 
amplification. Two inputs, R!AA compensa- 
tion, and extra gain. $19.951 

HEATHKIT SINGLE CHASSIS -WILLIAMSON TYPE 
HIGH FIDELITY AMPLIFIER KIT 

The 20 -watt Model W -4AM Williamson type amplifier is a 
tremendous high -fidelity bargain. Combining the power sup- 
ply and main amplifier on one chassis, and using a special - 
design output transformer by Chicago Standard brings you 
savings without a sacrifice in quality. Employing 5881 output 
tubes, the frequency response of the W -4AM is t 1 DB from 
10 CPS to 100 kc at 1 watt. Harmonic distortion is only 1.5% 
at 20 watts. Output impedance is 4, 8, or 16 ohms. Hum 
and noise are 95 DB below 20 watts. 

MODEL W -4AM: Shpg. Wt. 28 Lbs. Express only $39.75 

MODEL W -4A: Consists of Model W -4AM plus Model WA -P2 pre- 
amplifier. Shpg. Wt. 35 Lbs. Express only $59.50 

$1795 

HE i,T COMPANY 
A Subseencry of Daysfrom, Inc. 
BEK .: HARBOR 20, MICH. 

HEATHKIT 20 -WATT HIGH FIDELITY AMPLIFIER KIT 
This high- fidelity amplifier features full 20 -watt output using 
push pull 6L6 tubes. Built -in preamplifier provides 4 separate 
inputs, selected by a panel -mounted switch. It has separate 
bass and treble tone controls, each offering 15 DB boost and 
cut. Output transformer is tapped at 4, 8, 16, and 500 ohms. 
Designed primarily for home installations, but also used ex- 
tensively for public address applications. True 
high -fidelity performance with frequency re- MODEL A -9B 

ponse of 1 DB from 20 CPS to 20,000 CPS. $3 f¡ 50 
Total harmonic distortion only 1% (at 3 DB aw 
below rated output). Shpg. Wt. 23 Lbs. 
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All prices marked with a $ include a new federal excise tax thot now applies to receivers, tuners and some amplifiers, even though they may in kit form. Since the tax is in effect as of July 5, 
1956, y we have no choice but to reflect it in our kit 
prices. This note is just to let you know we are not 
increasing our prices on some kits, but merely 
including this new tax in them. 

Thank you, 
HEATH COMPANY 

HEATHKIT HIGH FIDELITY 

Range Extending 
SPEAKER SYSTEM KIT 

WHigh 
quality speakers of special design - 15" woofer 

and compression -type super- tweeter. 

Easy -to- assemble cabinet of furniture -grade plywood. 

Attractively styled to fit into any living room. 
Matches Model SS -1. 

This range extending unit is designed especially for use with the Model SS -1 speaker 
system. It consists of a 15" woofer, providing output between 35 and 600 CPS, and 
a compression -type super- tweeter that provides output between 4,000 and 16,000 
CPS. Cross -over frequencies are 600, 1,600, and 4,000 CPS. The SS -1 provides the 
mid- range, and the SS -1B extends the coverage at both ends of the spectrum. Together, 
the two speaker systems provide output from 35 to 16,000 CPS within ± 5 DB. 
This easy -to- assemble speaker enclosure kit is made of top -quality furniture -grade 
plywood. All parts are pre -cut and pre -drilled, ready for assembly and the finish of 
your choice. Complete step -by -step instructions are provided for quick assembly by 

one not necessarily experienced in woodworking. Coils and capacitors for proper MODEL 

cross -over network are included, as is a balance control for super- tweeter output SS-1B 

level. The SS -1 and SS -1B can provide you with unbelievably rich audio reproduction, 
and yet these units are priced reasonably. The SS -1B measures 29" H. x 23" W. x 

171/2" D. The speakers are both special- design Jensens, and the power rating is 35 

watts. Impedance is 16 ohms. 

59995 
Shpg. Wt. 80 Lbs. 

HEATHKIT HIGH FIDELITY SPEAKER SYSTEM KIT 

MODEL 
SS -1 

53995 
Shpg. Wt. 30 Lbs. 

Special design ducted -port, bass - reflex enclo- 
sure. 
Two separate speakers for high and low fre- 
quencies. 
Kit includes all parts and complete instructions 
for assembly. 

This speaker system is a fine reproducer in its own right, covering 
50 to 12,000 CPS within ± 5 DB. However, the story does not end 
there. Should you desire to expand the system later, the SS -1 is 

designed to work with the SS -1B range extending unit - providing 
additional frequency coverage at both ends of the spectrum. It can 
fulfill your present needs, and still provide for the future. The SS -1 

uses two Jensen speakers; an 8" midrange -woofer, and a compression - 
type tweeter. Cross -over frequency is 1,600 CPS, and the system is 

rated at 25 watts. Nominal impedance is 16 ohms. The cabinet is a 
ducted -port bass -reflex type. Attractively styled, the Model SS -1 

features a broad "picture- frame" molding that will blend with any 
room decorating scheme. Pre -cut and pre -drilled wood parts are of 
furniture grade plywood. The kit is easy -to- build, and all component 
parts are included, along with complete step -by -step instructions for 
assembly. Can be built in just one evening, and will provide you with 
many years of listening enjoyment thereafter. 
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HEATH COMPANY A Subsidiary 

ORDER 
BLANK 
NOTE: All prices subject to 
change without notice. 
Enclosed find ( ) check ( ) 
money order for 
Please ship C.O.D. ( ) postage 
enclosed for pounds. 
On Express orders do not in- 
clude transportation charges - they will be collected by 
the express agency at time of 
delivery. 
ON PARCEL POST ORDERS in- 
clude postage for weight shown. 
ORDERS FROM CANADA and 
APO'S must include full remit- 
tance. 

MI NM .i i i i i i i i i i i 
of Ooystrom, Inc. BENTON HARBOR 20, MICH. 

Name 
SHIP VIA 

Post 

Way 

Parcel 

Address Express 

Freight 

City & Zone. State Best 
(PLEASE PRINT) 

QUANTITY ITEM MODEL NO. PRICE 
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TELEVISION 

Yxl 

UNUSUAL 
OCCtRVJNCE$ 

4* 

More evidence that anything can hap- 
pen in TV servicing, and often does ! 

GROUND WAVES 
While making a routine service call 

for a TV service company I encountered 
a ghost that wasn't a ghost. 

Two receivers were connected to the 
same antenna through a commercial 
isolation unit. One of the sets, in the 
first floor living room, showed clear 
ghost -free pictures on each of Phila- 
delphia's three channels -3, 6, and 10. 

The other set, in the basement play- 
room, was ghosting pretty badly on 
channel 3. 

The customer told me I was the fifth 
man sent from the company on this 
trouble. I had had no advance infor- 
mation of any unusual problem con- 
nected with this call. Originally, the 
customer informed me, the sets had 
been connected directly to the trans- 
mission line. On the fourth call, the 
isolation unit had been installed, with- 
out good results. 

The idea of if trouble occurred to 
me. Close examination of the picture 
showed a trailing ghost, not a leading 
one. Temporarily, at least, I ruled this 
possibility out. 

I began to disconnect the isolation 
box to try direct connection for obser- 
vation of any difference in results. 
With the antenna disconnected, a clear 
ghost -free channel 3 presented itself! 

The answer was then suddenly obvi- 
ous. The channel 3 transmitter was 
only a couple miles distant at most. 
The ground wave, entering the basement 
but not the first floor above, was being 
picked up by the 2 or 3 feet of lead -in 
between set and isolation box. The 
signal coming in from the antenna was 
the ghost! 

Shielded lead from set to box pro- 
vided the answer. A switch to dis- 
connect the antenna for channel 3 
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operation would have also served. - 
H. R. Holtz 

NO BRIGHTNESS 
I was asked to check a new Admiral 

chassis 21F1 for no brightness. I tried 
the 1B3 and found I could draw a small 
arc from the plate cap, indicating oscil- 
lation in the horizontal section. I 
changed the 6BQ6, 6W4, 6SN7 hori- 
zontal oscillator and sync inverter, and 
the 6AL5 sync discharge tube. There 
was no improvement. 

I removed the chassis and measured 
the high voltage -6,000 on the second 
anode. I measured the voltages on the 
horizontal tubes and found that they 
were not as high as they should have 
been. The oscilloscope indicated nearly 
perfect waveforms. I removed the high - 
voltage cage, checked and replaced the 
high -voltage capacitor, the yoke, and 
high -voltage transformer. I made con- 
tinuity checks of the width and linearity 
coils, and checked and substituted in 
frustration for every component in the 
horizontal section -all to no avail. 

I switched my attack to the if sec- 
tion and to my surprise I got no video 
signal from the 6AC7 plate. I tried the 
age tube and again found irregulari- 
ties in the scope waveform and pin 
voltages. These irregularities led me 
back to the width coil. I had no width 
coil to substitute so I disconnected one 
of its leads- behold brightness! The 
width coil was the culprit. A new coil 
was substituted and everything was 
fine. - William L. Fields 

UNUSUAL RINGING 
The exasperated wife of a well -known 

local doctor called me in to check her 
television set, recently installed by 

another service technician. She told 
me that he had given up, frankly tell- 
ing her his experience didn't cover the 
sort of trouble she was having. 

It seems her TV set rang like a tele- 
phone early every morning. At first 
they had thought that it was the phone. 
But every time they answered it, sleep- 
ily, no one was on the line. Since theirs 
was a new house, she thought that the 
carpenters might have nailed a phone 
up in the wall in back of the TV set. 
The doctor noticed it was not his phone 
ringing, it must be another, somewhere 
in his TV set. Checking the set, I found 
no phone and no phone line other than 
his regular phone drop that came into 
his house. 

The set was a Zenith and the manu- 
facturer had installed no bells on that 
particular model. The chassis checked 
out perfectly, the set operated very 
well. The investigation extended over a 
week since the only time the set would 
ring was in the very early morning 
around daybreak, and I usually didn't 
get up that early. Peculiarly enough, 
the set was never on at the time it 
rang. In desperation, I set up a watch 
during the early morning hours to pin- 
point the source of the sound. When it 
finally appeared it seemed to come from 
the set. But on closer investigation it 
seemed to emanate from the wall direct- 
ly in back of the set. The rings were of 
odd length and short duration. Since 
we didn't want to tear out the doctor's 
new wall, we went outdoors to check 
the other side. It was then that the 
apparent source of the sound shifted 
upward, but the only unusual aspect 
of the antenna installation was a bird 
sitting on the antenna arms. 

Had we been qualified bird watchers, 
we would probably immediately have 
noticed that he was a male woodpecker, 
hammering away on the aluminum. 
The din was terrific ! The antenna was 
a ground installation with a V bracket 
mounted against the house approx- 
imately at the location of the TV set 
on the other side of the wall. The bird 
had either been trying to impress his 
ladylove with the racket or just plain 
didn't know any better. The doctor's 
wife reported that he got discouraged 
in another week and that the antenna 
seems to perform just as well with the 
holes in it. Philip Whitney 
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UNUSUAL OSCILLOSCOPE 
PATTERN 

I have often thought of trying to 
feed in television sweep voltages at 
the horizontal and vertical input termi- 
nals and a video signal at the intensity 
control of my oscilloscope to see if I 
could produce a television picture. Like 
most technicians I do not have much 
time for such experimenting and I 
never have actually tried to see if it 
would work. Until this week the only 
television pictures I had seen were 
properly confined to a TV screen and 
my scope produced only useful wave - 
shape or crazy -quilt designs. 

This week, however, using the scope 
to trouble -shoot an Emerson model 700 
TV set for loss of sync and having just 
made a connection at the grid of the 
horizontal control tube, I looked back 
at my scope to make the switch from 
60 to 15,750 cycles. I saw a green 
"Liberace" grinning at me from the 
screen! 

After pinching myself, checking to see 
that it was not a reflection from the 
TV screen and calling my partner to 
convince me that I was not seeing 
things, I found I very definitely had 
an excellent TV picture on my oscillo- 
scope. Incidentally, the picture on the 
television set was rolling while that 
on the scope was locked in perfectly. 
The scope picture was in positive phase, 
had good detail, plenty of contrast and 
fairly good linearity. The scope hori- 
zontal sweep corresponded to the pic- 
ture vertical sweep so the picture was 
on its side. 

I called several other shops in town, 
but none of them had ever run into 
such a thing. In fact, some of the 
technicians were so surprised that they 
came over to see it for themselves. The 
thing that mystified us all was the 
apparent modulation of the scope beam 
when the only input to the scope was 
at the vertical terminals through an 
ordinary frequency -compensated probe. 

Studying and checking of the sche- 
matic and waveshapes showed how the 
picture got on the scope, and how it 
surely must be possible to get the same 
results using any scope and any tele- 
vision set having the pulse -width 
(Synchroguide) type of horizontal afc 
and a slightly weak sync circuit. I 
figured it out this way: 

At the grid of the horizontal control 
tube two voltages are combined, a saw- 
tooth waveshape coupled from the 
horizontal discharge network and a 
horizontal sync pulse from the sync 
separator stage. In this particular set, 
some of the video signal was riding 
through the sync stages with the sync 
pulses. This video signal, compressed, 
appeared to contain the complete pic- 
ture signal from light to dark. Since 
the sync pulses at this point combine 
with and ride on the peak of the saw - 
tooth, the video information was located 
on the slope of the sawtooth. At a scope 
sweep frequency of 15,750 cycles, this 
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video appeared as a ripple or ragged 
edge on the sawtooth. When the scope 
sweep was changed to 60 cycles how- 
ever, the sawteeth appeared as vertical 
lines (of a raster). The video signal 
between the sync pulses then added to 
or subtracted from the speed of the 
vertical sweep on the oscilloscope and 
effectively "speed- modulated" the beam 
trace to produce the intensity varia- 
tions of the picture. 

I was a little skeptical that repairing 
the set might cause me to lose my scope 
picture. However, after completing the 
repair I found that it did not. I believe 
that this portion of the video signal 
riding through the sync stages is com- 
mon in many television sets, and since 
it is too low to disturb the operation 
of the sweep oscillators, it may even 
be allowable in the design of some sets. 
Certainly it could occur due to changes 
in component values or aging of tubes 
in the clipper and sync amplifier stages. 
After realizing how common the possi- 
bility of obtaining a television picture 
on a scope screen could be, I wonder 
why I have never heard or read of it 
before. 

The experience of finding a picture 
on my oscilloscope screen was exciting 
and naturally I wanted to impress my 
wife with my discovery. After looking 
calmly at the green picture for a few 
minutes she really dampened my enthu- 
siasm : "It's a pretty good picture all 
right, but where's the sound ? " -L. H. 
Wilson 

THERMAL CUTOUT 
One of the most unusual service 

experiences I ever had was with a G E 
model 12C105 TV receiver. This set, 
like many GE's, has a thermal cutout 
in the power circuit that feeds the 
series filaments. 

My first call found the set dead. 
I took off the back, plugged in my 
"cheater," and allowed the set to warm 
up. Everything acted normal and, 
thinking this might be one of those 
pesky intermittents, I performed the 
usual tube banging, made some voltage 
measurements, and replaced a doubtful 
6BG6. I told the owner to let it play 
as long as it would and to call me when 
it quit. 

The call came about 10 days later. 
This time I took the chassis to the shop 
and put a Variac on it to raise the line 
voltage until something popped. Some- 
thing did pop, but was the last thing I 
suspected. The interlock ac input 
socket arced over and the thermal cut- 
out opened. After letting it cool, I 
again applied about 117 volts- another 
arcover and cutout. Replacement of the 
ac input interlock socket cured this 
trouble. D. L. Weaver 

MICE IN TV SETS 
Mice and small rats can find their 

way into, and make their homes in, 
some of the strangest places. For 
instance, the inside of a television 

TELEVISION 

receiver. Whenever small openings can 
be found leading into the underside 
of a chassis, they prefer to make this 
their habitat, rather than upon the 
slightly cooler topside. Occasionally, I 
imagine, some are electrocuted or 
shocked, but the vast majority seem 
to be right at home among the jumble 
of wires and components. 

When called upon to service defective 
receivers that show evidence of these 
small rodents, such as small pieces of 
paper, rags, and other foreign mate- 
rials, you will find that they usually do 
not respond to standard home -call 
procedures and have to be taken to the 
shop. 

I have found that much time can be 
saved in servicing these sets by follow- 
ing this set of rules: 

1. Clean set thoroughly of all foreign 
materials, with a small brush or damp 
cloth. 

2. Check all fuses in the set. 
3. Make a careful visual inspection 

of all the less -rigid noninsulated wires 
to see if they have been moved, possibly 
causing a short circuit. 

4. Check all insulated wires for 
chewed -through insulation. 

5. Most important, make a continu- 
ity check of all inductances wound with 
very small wire, such as peaking, width, 
linearity, and horizontal oscillator coils. 

Normally, these checks will give you 
the key to the problem, if caused by 
these pests. 

Unnecessary callbacks can be re- 
duced by closing all ports of entry. 
Seal all small openings with tape, mesh 
wire, or wire -cloth. But make sure that 
plenty of air can circulate in and about 
the set. Determine how the rodents 
entered the room. Sometimes moving 
the set to another location or by moving 
adjacent objects away from the set, 
will cut off the path of entry. 

Similar difficulties will sometimes be 
caused by members of the insect family. 
Again the same rules apply. Just use a 
finer screening. 

And most important, after the set 
has been returned, do not -under any 
circumstances -tell the owner that she 
had mice in her TV set! -William. 
Shope END 
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Commercial killer is triggered 
by flashlight 

By A. A. SCHULKE 

M(1ST of us are fairly reasonable 
folks and are willing to accept 
a certain amount of advertis- 
ing in exchange for favorite 

TV programs. In many cases this 
trade is easy to make -the ads are 
even interesting. Unfortunately, how- 
ever, some advertising is downright 
objectionable. 

Probably the most aggravating are 
those sponsors who employ drill - 
sergeant- voiced announcers and pound 
their messages across by sheer volume; 
the long, interminable ads so diabol- 
ically worded that you think they are 
going to stop with the next sentence- 
but never do; and the string of "free- 
loaders" who contribute nothing but a 
series of five or six ads during a break 
between programs you "paid" to watch. 
These are the ones this "commercial 
killer" was designed to eliminate. With 
just a simple flick of a flashlight, the 
TV set is silenced and the sound re- 
mains off until another flick of the 
flashlight restores it. 

The operation of the device is remark- 
ably simple and it uses an almost 
irreducible minimum of parts. The 
entire unit may be easily built on a 
4 x 6 x 2 -inch deep chassis and can be 
made still smaller if desired. 

A 

I- 50,000 -ohm potentiometer; 1- chassis approxi- 
mately 4 x 6 x 2 inches deep; 1 -2O5ó; I -octal 
socket; I- filament transformer, 6.3 volts at I am- 
pere; I- ratchet relay, 115 volts ac (Guardian RC 
100-GR or equivalent); I- crystal photocell, RCA 
6694 -A or equivalent. 

Fig. 1 -The light- sensitive circuit. 
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The circuit is shown in Fig. 1 and 
operates directly from the power line. 
When the plate is negative, the thyra- 
tron cannot conduct; when it is posi- 
tive, the tube can conduct whenever the 
bias on the grid is such that it will 
permit it to do so. 

The transformer is connected so that 
whenever the plate is positive, the 
secondary will be negative at point B 
and positive at A. Since the electron 
flow through the resistor will be from 
B to A at this time, point C will be 
more negative than A and a negative 
bias will be applied to the grid. This 
bias is easily set by the position of 
contact C. When C is near B the tube 
has maximum bias and will not conduct. 
But as C is moved toward A the bias 
decreases until the tube conducts when- 
ever the plate is positive. The position 
of this contact is adjusted between 
these limits so that the tube will not 
fire until a light of predetermined 
intensity falls on the photocell. 

When light strikes the photocell, the 
current passed by the cell flows through 
the resistor from A to C and opposes 
the current normally flowing in the 
opposite direction. This decreases the 
grid bias, the tube conducts and the 
relay is energized. Since the relay is 
energized only when the tube conducts, 
an impulse type ratchet relay was 
selected for this application. One flash 
of light on the photocell provides a 
current pulse to the relay and opens a 
set of contacts. These contacts then 
remain open until the next impulse 
closes them. 

The photocell selected for this merits 
special mention because it made pos- 
sible the simplification of this device 
to only five components. This is the 
new cadmium sulfide crystal photocell 
and has really remarkable output for 
its size. Physically, it is a tiny cylinder 
measuring less than 14 inch in diam- 
eter and / inch in length. It requires 
no socket and can be easily mounted 
by pushing it through a rubber grommet 
in the chassis. It has a maximum volt- 

The light -sensitive 
unit - photocell is 
held in place by 
rubber grommet. 

age rating of 200 and despite its small 
sensitive area (less than 1/32 x 1/32 
inch), will produce a 300 -µa output at 
90 volts with 100 foot -candles of 
illumination. The average two -cell flash- 
light at 15 feet produces about 10 foot - 
candles. With the crystal photocell 
connected as shown in Fig. 1, it has 
an output of about 15 as -more than 
enough to operate the tube. 

The construction of the unit is fairly 
straightforward and parts placement is 
not critical. There is one possible source. 
of difficulty. If the transformer is not 
wound with polarities as shown, the 
tube will conduct each time the plate 
is positive and the bias control will 
have no effect. Reversing the secondary 
connections of the transformer will 
correct this. 

(111VkINPUT) Vi 

L_ 

e 

Fig. 2- Testing transformer polarities 
-those shown in diagram are additive. 
Top dashed lines are the connection. 

Transformers with the polarities 
shown in Fig. 1 are called additive and, 
if a voltmeter is available, this can be 
easily checked by connecting the trans- 
former as shown in Fig. 2. If the 
polarities are correct, the voltmeter 
will read the sum of the primary and 
secondary voltages. If not, the volt- 
meter will read the difference between 
them. 

It is desirable to connect the relay 
contacts in series with one of the wires 
to the speaker voice coil. This will 
silence the speaker completely when 
the contacts are open. The two wires 
from the relay contacts may also be 
connected across the speaker terminals 
with small battery clips. This method 
will reduce the volume considerably 
but will not completely eliminate the 
sound. END 
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YOU CAN MAKE f640 EXTRA on 7 OUT of 10 

TV SERVICE CALLS in INDOOR ANTENNA AREAS 

Here's How: 

1 TAKE the JFD Magic Genie with you in your 
tube caddy on your next service call. 
It's conveniently small and compact. 

3 SHOW your customer how much more 
beautiful the Magic Genie looks than 

the old ugly indoor antenna sitting on top of her TV set. 

5 CLINCI- the sale by pointing out the Magic 
Genie unconditional money -back 

guarantee backed by JFD's 28 years of electronic know - 
how. 

1UNE, 1957 

2 USE the Magic Genie to check the picture 
after you have serviced the set. Your 
customer is sure to ask about it. 

4 DEMONSTRATE th 
way dipoles teaust - 

any direction for powerful black and white and color 
reception. r 

Send Coupon for Free Magic Genie Money- Making 

Sales Kit and Name of Your Nearest JFD Distributor! 

JFD Electronics, Inc. 
6102 -16th Avenue 
Brooklyn 4, New York 

Okay! 

I want to see how the Magic Genie can make money for me. 

Send me your free kit and the name of my distributor. 

Name 

Address 

City 

L 

ELECTRONICS, INC. 
PIONEERS IN ELECTRONICS SINCE 1929 

Zone State 

NATIONALLY ADVERTISED AT $17.95 promotionally 
is priced at $14.95 

Call your JFD distributor for your Magic Genies and start earning that extra money now. It's so easy. 
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Line -speed control box 

/ /OU'RE as bad as the others," 
the telephone rumbled in my 
ear. The caller was an old 
friend who works as an elec- 

trical troubleshooter in a small factory 
near by. "This is supposed to be the 
electronic age," he went on bitterly. 
"But when a plant like ours runs into 
trouble with our electronic gear, we're 
out of luck." 

"It can't be that bad," I said, de- 
fensively. "Have you changed tubes ?" 

"Sure I've changed tubes. You think 
I'm a schnook? I've checked everything 
I can think of, and the thing still won't 
work." 

"Call the manufacturer, he can prob- 
ably suggest just what's wrong, and 

,f 

"Nuts," the phone snapped. "I've 
talked to them three times long dis- 
tance. They say they can send an engi- 
neer out next week, period." 

"Great," I said. "A real big help." 
"We'll have to shut down and send 

everybody home if we don't get this 
control working. That's why I called 
you. I figured maybe you could help us 
out." 

"I'd like to, but ..." 
"Sure," he said, cutting me off. "But! 

You're like all the rest. You electronic 
guys are always bragging about the 
future of the field. Well, believe me, 
buddy, it's not going to have any future 
if you don't help us when we need it." 

"Okay," I said, making up my mind. 
"I'm convinced. Tell me how to get 
there and I'll see what I can do. But 
don't be too optimistic. I'm a radio TV 
man, not an industrial engineer." 

"You know about tubes and capaci- 
tors and stuff." My friend sounded hap- 
pier now. "That's what this gear is 
made of." 

The plant proved to be a smallish 
place as factories go, typical of thou- 
sands dotting the larger cities across 
the country. And its problem was also 
typical as I learned later. This par- 
ticular plant makes paper products, 
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Those factory jobs are not as hard as 
they may look, and they do pay off 
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service 
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By GUY SLAUGHTER 
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Fig. 1- Thyratron control and dc amplifier found in many 

equipment. 

especially paper toweling. A few years 
ago it allowed itself to be sold some 
electronic equipment as thousands of 
other small plants have before and 
since. Now that the equipment has 
been used a while, it is beginning to 
give trouble. The maintenance budget 
couldn't afford an electronic technician 
on a full -time basis, and when they 
needed service they couldn't get it. Up 
to now they had been lucky. My friend 
the plant electrician had located and 
repaired the defects that had occurred. 
This time he was stumped. 

"It's the line -speed control," he ex- 
plained, meeting me at the plant en- 
trance and escorting me through the 
building. His nickname is Moon, and 
he's a tall, slender guy with an earnest 
face. "I'm sure glad you could come." 

types of industrial 

"I've worked on some industrial 
equipment," I said, "but what the 
devil's a line -speed control ?" 

"We drive our paper- rolling line with 
electric motors fed by generators. We 
control the speed of the line drive 
motors by varying the outputs of the 
generators. The electronic line -speed 
control is a gadget to maintain line 
speed at a preset level by varying the 
dc excitation of the generator fields." 

"I suppose there's some sort of feed- 
back loop between the motors and the 
electronic control ?" 

"A tachometer generator," Moon 
said. "It's driven by one of the line 
motors so its output varies with line 
speed and feeds the electronic regu- 
lator." 

"But something's loused up now ?" 
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here's 

another 

Independent 

Service Ad 

to -row on 

We're telling the advantages of your in- 

dependent service in advertisements like 
this every month ... pre -selling for you 
the millions of readers of all 44 local 
editions of TV Guide. 

Ask your distributor how you 
Can profit. Get the free PA -131 
folder giving complete details about your 
Independent Service campaign. 

4.-- 6. yytT,. 

¡ 
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For your TV repairs 

call the man who cares 

THE INDEPENDENT 

SERVICE- DEALER 

He'll do a better job for you because he wants 
to. He's your neighbor. He pays taxes in your 
town. He has the same common interests and 
problems. He cares what you think of him and 

the service he gives you ... because it's im- 

portant to his business success. 

So when your radio or TV needs repairs, call 

the man who cares. Call your independent 
service -dealer ... the skilled technician who is 

rained and enuinoed to service nromotly all 
makes of radio and TV sets at fair prices. 

G uo *edbv'- 
Good Housekeeping 

And if your set 
needs new tubes, 
ask him for CBS 
tubes. They have 
the Good House - 
keeping Guaranty 
Seal ... and there 
are no better tubes 
made. 

Look for this emblem to 
identi.fy your independ- 
ent radio and television 
service -dealer. 

PCBS- HVTRON, Danvers, Mass. 
A Division of 
Columbia Broadcasting System, Inc. 

Ask also for this free decalcomania ... for free window 
display and ad mats. And for other special tie -in 
material: Postal cards, doorknob hanger and consumer 
booklet selling your service. 

Help us help you. Join with other independent 
service -dealers ... your independent parts distributor ... 
and CBS Tubes to make independent service strong. 

CBS- HVTRON 
DANVERS, MASSACHUSETTS 

A Division of 
Columbia Broadcasting System, Inc. 

JUNE, 1 9 5 7 

Remember. 
The more you say, "1 want CBS 
Tubes! ", the greater support you 
give to your independent service 
dealer campaign. Keep saying it. 
It will keep paying you business 
dividends. 
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Electronic parts layout of line -speed control 

"That's for sure," Moon said. "The 
line speed wanders all over. It's set for 
about 400 feet a minute but it's varying 
from 250 to better than 500." 

"Does it hunt ?" I wanted to know. 
"That is, vary up and down rapidly ?" 

"No, just drifts around between 
those limits. So the paper tension keeps 
changing in the line. Sometimes the 
paper tears and sometimes it throws so 
much slack it wrinkles. Either way we 
can't make a good product." 

If should have worked 
We arrived in the control basement 

and Moon showed me the equipment. 
A steel cabinet maybe 12 x 8 x 6 feet 
housed the gear. Inside was a good - 
sized generator ; several ropelike 
bunches of high- current bus cables and, 
mounted neatly on panels, subpanels 
and chassis, the electronic gear I had 
come to repair. 

Like most industrial equipment it 
was built in sectional units, with the 
various components neatly wired to tie 
strips. The units were connected and 
interconnected by wiring harnesses, 
cables and screw type terminal blocks. 
Unlike some industrial apparatus, it had 
a schematic and interconnection book- 
let accompanying it, furnished by the 
manufacturer. 

"I'm. not familiar with this gear," I 
told. Moon, after scanning the drawing 
(Fig. 1) for a few minutes. "But it's 
a common control circuit. Your gen- 
erator fields are fed by that pair of 
thyratrons, and their output is con- 
trolled by a do amplifier." I jerked a 
thumb at one of the panels containing 
a 6SL7, a 6SJ7, anti -hunt circuits, power 
supply and a pair of VR tubes. "Evi- 
dently your line -speed control rheostat 
upstairs adjusts the bias applied to the 
input stage of the do amplifier. The 
tach generator on the drive motor also 
supplies a signal voltage to this stage. 
Whenever the line speeds up too much 
the tach generator voltage, or signal 
voltage, exceeds the bias voltage and 
the do amplifier acts to reduce the out- 
put of the thyratrons feeding the gen- 
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The defective power supply 

erator fields. The motors upstairs then 
receive less excitation and slow down; 
the tach generator output voltage falls 
and drops the signal voltage back to 
the value of the bias voltage. If the line 
speed drops below the preset level, the 
reverse occurs and, ultimately, the line 
speed is brought back to normal." 

"Yeah," Moon said. "But it's not 
working." 

"Okay," I countered. "So let's find 
out why. You got a multimeter ?" 

He had one and knew how to use it. 
So we started checking out the appa- 
ratus. We began upstairs with the line - 
speed preset rheostat. Its resistance 
was normal, but there was high- resist- 
ance leakage to ground in the cable 
connecting it. to the gear below. We ran 
a temporary line and disconnected the 
leaky cable. Line speed was still erratic. 

"I believe it's a little better," Moon 
said, his tone showing his disappoint- 
ment. "But it's still not good enough." 

"Okay, let's keep going. Where's that 
tech generator ?" 

Moon pointed it out, and we hung a 
voltmeter across its leads. Its output 
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300V 
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Fig. 2- Simplified diagram of the thyratron power supply and control circuit. 

--- 6SL7-GT 6SJ7 L ---------, 
..20K V 

voltage followed line speed faithfully 
as far as we could tell, so we went 
back downstairs to the electronic pan- 
els. Moon had already changed all the 
tubes, but we changed them again, in- 
cluding the thyratrons. The trouble still 
persisted. So we shut the line down, 
turned off the equipment and started 
checking the electronic portion of the 
control, schematic in hand. 

The thyratron circuit proved to be 
conventional for industrial installations. 
A grid -controlled rectifier furnished 
current to the highly inductive load on 
the positive half -cycle of the ac swing. 
The other tube of the pair, a straight 
mercury -vapor diode, was hooked up as 
a back' rectifier (what we'd call a 
damper in TV) to pass the self- induced 
current generated by the collapsing 
field of the load, during the other half - 
cycle. The current fed to the generator 
field is, therefore, proportional to the 
percentage of the ac half -cycle during 
which the grid -controlled rectifier was 
in a conducting state. 

The grid -controlled thyratron circuit 
(Continued on page 84) 
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PHI LCO 7100A- Newest Philco 
Universal Color and Dot Bar Generator 

BUILT -IN QUALITY FEATURES 

4 crystals for maximum accuracy. 

Crystal' controlled sound carrier, picture 
carrier, sync circuitry and color display. 

Visual marker signal to identify color bars. 

Regulated power supply. 

Separate R.F. and video attenuators. 

Positive and negative video signals for 
localizing trouble. 

Complete with R.F. and video cables. 

Tube complement of 14 tubes: 7- 12ÁT7, 
1- 12AJ7, 2 -6CS7, 1 -6C16, 1 -513, 2 -0D3. 
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PHILCO is the 
Best Buy in 

Color Servicing 

The new Philco Universal Color and Doc Bar 
Generator, like all Philco Test Equipment, was 

designed by expert engineers who know service 
work best. Built by trained technicians to rigid 
and high quality standards for more depend- 
able, more accurate, faster work on the job. 

For Sure Success in Color Servicing 
Philco Test Equipment is designed to help your profits grow by being 
faster and more accurate in solving every service problem. This latest 
Philco Universal Color Bar and Dot Bar Generator combining both 
services in one compact, lightweight case eliminates the nuisance of 
using separate instruments. Improved convergence signals are provided 
and a "white- raster" display is included to speed up accurate "color - 
purity" adjustments. 

Now, its no longer necessary to disable the set by removing a tube or 
changing circuit to obtain the "quiet ", snow -free raster required. Halves 
the work time and eliminates old- fashioned methods requiring you to 
handle hot tubes. Front panel of etched aluminum with black knobs and 
easy -to -read etched markings. 18 lbs. light. Dimensions: 13 %s" wide, 
IIN" high, 93/4" deep. 

Get the full story on how the 
Philca Universal Color Bar and Dot Bar Generator 

can streamline color servicing. 

PH I LCOe CORPORATION 
Accessory Division Phila. 34, Penna. 

y 
1PHILCO CORPORATION ACCESSORY DIVISION 
"A" Sheet and Allegheny A 
Philadelphia 34, Pa. 

Please send me information on Philco Universal Color 
Bar and Dot Bor Generator with superior accuracy 
and speed. 

Nam 

Address 

City Zen. Stat. 
R E -557 
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BUIW THE ENT - 
BUILD ALLIEDS OWN 

knight= 
kits 

Here is a typical Knight -Kit value - 
available only from ALLIED -one of 

45 great Knight -Kits you'll find 
in our special Supplement No. 165. 

Write for your FREE copy today. 

knight -kit HI -FI VALUE 

25 -WATT LINEAR- DELUXE AMPLIFIER KIT 

Model 
Y -755 

x4450 

Luxury quality at modest coat! Williamson - 
type circuit delivers 25 watts of virtually 
flawless response. Can be used with any 
tuner or preamp with a full set of controls 
(for volume, tone and equalization). Printed 
circuit wiring board for simplified assembly; 
balance control for precise matching of 
output tubes; variable damping control. 
Response: ± 0.5 db, 10- 120,000 cps at 20 
watts. Harmonic Distortion: 0.15% at 30 
watts. Intermodulation: 0.4% at 20 watts. 
Output Impedances: 4, 8 and 16 ohms. 61( 
x 14 x 9" deep. Chrome- plated chassis. With 
all parts, tubes and easy -to- follow instruc- 
tions. Shpg. wt., 25 lbs. 

14450 Model Y -755. Net, F.O.B. Chicago 
Y -759. Metal top cover for above $4.25 

OTHER knight -kit HI -FI VALUES 

FM HI - FI TUNER KIT 
Model Y.751 

13775 

10 -WATT HI -FI 
AMPLIFIER KIT 

Y753 12350 

20 -WATT HI -FI 
AMPLIFIER KIT 

Y -750 53575 

See our Supplemen No. 165 for other 
knight -kl Hi -Fi values 

SUPPLEMENT 
featuring knight -kits 
Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight -Kits, including Test 
Instruments, Hi -Fi, Hobbyist 
and Amateur Kits. Write 
for your copy today. 

ORDER FROM 

ALLIED RADIO 
Dpt.02 -F -7,100 N. Western Ave., Chicago 80, III. 
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(Continued from page 82) 
was of the "ac rider, dc bias" type. The 
grid is continuously fed ac of the proper 
phase and amplitude to keep the tube 
conducting during the entire positive 
half -cycle, but the dc bias impressed on 
the grid is varied by the output of a 
dc amplifier and is of the proper ampli- 
tude and polarity to override the ac 
grid voltage and cut the tube off when 
the proper signal voltage is fed to the 
amplifier. Circuit constants are chosen 
so that relatively small changes in do 
bias voltage are sufficient to vary the 
thyratrons' output between zero and 
several amperes of current. 

The do amplifier itself (Fig. 2) is a 
bit different from conventional ampli- 
fiers as radio -TV men know them: the 
change in voltage drop across the plate 
load resistor (R2) of V2 becomes the 
de control voltage which is applied to 
the grid circuit of the thyratron. The 
grid circuit of V2 returns to a voltage 
divider in the cathode circuit of V1, 
a 6SL7 voltage amplifier with both its 
triode sections in parallel for greater 
plate current swing. The net result is 
that a variation in plate current 
through V1, flowing through a 100,000 - 
ohm cathode resistor, Rl, produces a 
proportional variation in V2's grid -to- 
cathode potential and therefore varies 
the effective grid bias of that tube 
within wide limits. Such a do amplifier 
is conventional design in industrial 
equipment and may be found in almost 
any type of apparatus, from beta -ray 
gauges to temperature controls. 

Continuing the search 
"So far so good," I told Moon. 

"Everything normal back to here. 
That leaves the grid circuit of the 
6SL7 and the anti -hunt control. I've 
got a hunch the anti -hunt is okay." 

"What makes you think so ?" Moon 
wanted to know. 

"The way that line speed drifts 
around," I said. "Generally, trouble in 
anti -hunt stages shows up as a rapid 
flutter in the controlled voltage or 
current. So let's look over this input 
section." 

The grid circuit of the 6SL7 was a 
mess of wiring and R -C networks on 
the panel, a maze of lines and symbols 
on the schematic. Sorted out, the maze 
proved to be three different inputs plus 
an anti -hunt circuit. One input fed the 
grid an adjustable bias voltage from 
the line -speed preset rheostat upstairs; 
the second fed a signal voltage from the 
tach generator and the third fed a 
fixed bias voltage from an external 
source we hadn't yet seen. This fixed 
bias set the operating point of the tube. 
About this point the speed -determining 
bias and the signal voltage from the 
tach generator varied. The fixed bias 
was supposed to be 1.9 volts negative. 
Actually, it read 0 volts. 

"Somewhere there's another power 
supply, but I don't see it on these pan- 
els. Let's start looking around." 

"There's one on the other side," 
Moon said. "Up above the generator." 
He led the way around the cabinet, 

swung another pair of doors open. 
"That it ?" 

It proved to be a small selenium rec- 
tifier type power supply laid out on a 
vertical panel. One of its filters had 
given up the ghost and taken a series 
resistor with it. We replaced these com- 
ponents, fired up the panel and started 
the line. It carne up to normal speed 
and stayed there. There was no sign of 
erratic control. 

"Hot dog," Moon said, his usually 
serious face beaming. "It's working." 

"Yeah," I said. "It's always . so sim- 
ple after you find it. Well, I guess 
that's that." - 

"Not quite," Moon said. "There's 
something you've still got to do for 
me." 

"Like what ?" 
"Don't rush me. I got to make a 

speech first." He dragged a beatup pipe 
out of his pocket and stuck it in his 
teeth. "You guys in the electronics field 
have got to assume some of the re- 
sponsibility for solving the service 
problems of the smaller industries. 
That's our only salvation." 

"Easier said than done," I objected. 
"We don't even know what your prob- 
lems are." 

"Sure you do," Moon contradicted me. 
"Service on our gear. And I've got the 
answer. If you radio-TV men would 
familiarize yourselves with the basics 
of industrial electronics and then call 
on the small plants in your home cities 
and leave your names and addresses 
with the plant managers, it would be a 
good thing for everybody." 

"You could look up the radio-TV 
service technicians in your phone book 
when you needed help," I pointed out. 

"I tried that," Moon said bitterly. 
"I called several before I got hold of 
you. Most of them aren't interested. 
But they're passing up a good thing if 
they only knew it. For instance, how 
much do you think you are going to bill 
us for 

I mentioned a fee, a respectable one, 
I thought, covering time spent and dis- 
tance traveled. 

Moon grinned. "Multiply it by five," 
he said. "We needed your help and 
we're glad to pay for it. We'll need you 
again some time, and we want to be 
sure you'll come back." 

"For that kind of money I 'll just 
stay here," I said. 

"Like I was saying," he went on. 
"You get the radio-TV boys to regis- 
ter with the small industries around the 
country, and industrial electronics will 
grow. But if you don't, we'll all go back 
to electromechanical controls the plant 
electricians can service. I know what 
I'm talking about." 

"I suppose you're right," I said. "Now 
what was it you wanted me to do for 
you ?" 

"Spread the word," Moon said, 
waggling his pipe under my nose. "Tell 
as many of the boys as you can reach 
what I've just told you." 

I promised I would do just that for 
him. 

And now I have.... END 
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THERE are two types of semicon- 
ductor contacts: the point and the 
junction. Early transistors used 
point contacts. Later, the junction 

types appeared and soon replaced the 
older types. A junction type is far 
more stable than a point contact which 
may be damaged by mechanical shock 
and is more susceptible to random 
changes in characteristics. Also, the 
junction type is more efficient and 
operates at lower voltage. 

In the matter of semiconductor mate- 
rial, we also find two possibilities - 
either germanium or silicon is useful. 
Most present -day transistors and diodes 
are made of germanium. Silicon is more 
difficult to process because of its high 
melting point. By the same token, silicon 
is less susceptible to the adverse effects 
of higher temperatures. For example, 
the upper temperature limit of a 
germanium transistor may vary be- 
tween 50 ° -85 °C, depending upon its 
type and manufacturing process. Com- 
pare this with a silicon transistor 
which can operate safely even at 150 °C. 

There is another important considera- 
tion, besides safety, to be taken into 
account. The reverse current through 
a semiconductor junction contact rises 
rapidly with temperature. In many 
transistors the cutoff is about 1 µa at 
20 °C and nearly doubles for every 
20° rise in temperature. This problem 
of reverse current is especially serious 
in a diode. The perfect rectifier should 
show zero resistance in the conducting 
direction; the resistance should be 
infinite in the direction of reverse cur- 
rent flow. Yet most crystal diodes now 
in use have a back resistance of 0.5 
megohms or less. Even a "high -back- 
resistance" diode like the 1N54 has a 
reverse resistance of only 1.4 megohms 
at 10 volts. If used in a high- impedance 
circuit, this value is woefully small 
and it makes the crystal a poor com- 
petitor to the tube in this respect. 

Recently developed diodes have com- 
bined the features of silicon diodes and 
junction contacts. They are now avail- 
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F.g. 1- Temperature characteristics of 
the 1N433 silicon junction diode. 
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New semiconductors feature low 
reverse current and high 
stability 

able at prices within the reach of 
experimenters. These diodes function 
safely at 150 °C and their reverse cur- 
rent is amazingly low. A typical diode 
will pass less than .01 pa at 10 volts 
in the reverse direction. This is a 
resistance of one billion ohms. Besides, 
the junction contact means high sta- 
bility and immunity from mechanical 
and aging effects. 

Typical characteristics of silicon 
junction diodes are listed below; these 
are Raytheon types: 

Continuous Average 
inverse rectified 

Diode voltage current (ma) 
1N300 12 40 
1N301 60 35 
1N302 215 25 
1N303 110 30 
1N432 35 60 
1N433 135 50 
1N434 170 45 
1N460 85 40 

The maximum inverse current (at 10 
volts) of all types is .01 pa, except for 
the 1N432 (.005 pa) and the 1N300 
(.001 pa). This compares with 10 pa 
for a 1N81 diode, formerly considered 
a high- back -resistance diode. The in- 
verse voltages listed above are con- 
tinuous values. Peak values are some- 
what higher. 

Fig. 1 is a typical graph of a 1N433 
silicon junction sealed diode. The hori- 
zontal portion of the curve denotes very 
high (more than 1,000 megohms)- 
resistance in reverse direction. Even 
at 100 °C the characteristic is still 
excellent. This feature is lost if more 
than 175 volts is applied in the reverse 
direction, at which point "breakdown" 
occurs. This is not destructive in itself, 
but it may lead to excessive dissipation 
which may ruin the diode. 

All diodes listed above are only 
about 1/4 inch high and wide. Their 
two leads may be soldered directly into 
a circuit or they may be clipped and 
inserted into a socket. 

To summarize, the new diodes have 
the following features: 

1. Safe operation at high tempera- 
ture 

2. Extremely low reverse current 
3. High stability 
4. Tiny size 
The data are impressive, but how do 

the new diodes compare with conven- 
tional types in a practical circuit? I 
tried a pair of 1N433 diodes to see how 
they might improve the "Transistor 
DC Transformer" described in the 
December, 1955, issue. A modified 
schematic is shown in Fig. 2. The tran- 
sistor is used as an audio oscillator, 
with the of stepped up and then rec- 

By NATHANIEL RHITA 

tified. The original article mentioned 
the problem of poor diode action. These 
rectifiers permitted considerable reverse 
current which lowered the available 
output. Since the generator puts out 
a current in microamps, the loss of a 
small current might seriously affect 
the available voltage. 

Replacement with silicon junction 
diodes made an amazing improvement! 
Whereas the original circuit was able 
to ignite a neon lamp only after con- 
siderable coaxing the circuit of Fig. 2 

HV OUT 
(200V MAX) 

IN433 
Fig. 2- Modified audio oscillator. 

does it easily. There is no need to select 
diodes or to use only new penlight cells. 
Furthermore, where it required two 
cells to ignite a lamp across the out- 
put terminals, a single cell can now do 
it. The no -load voltage which was 70 
or 80, now reaches a peak of nearly 
200! With a drain of 35 µa, the output 
voltage is about 90. 

This improvement has made it pos- 
sible to add features to the high - 
voltage generator (Fig. 3). Generator 

1 /200V 

A 

Fig. 3- Features added to oscillator. 
output terminals B and C provide 
nearly 200 volts, depending upon load. 
Terminals C and D are across the neon 
lamp, therefore their voltage is reg- 
ulated so long as the lamp remains lit. 
This voltage will remain within a few 
volts of 60 (up to a drain of 40 µa or 
more) so long as the lamp is not 
extinguished. 

Terminals B and E are filtered leads. 
The R -C network removes practically 
all of the ac component (from the 
oscillator). A pair of phones across 
these leads shows hardly a trace of 
audio. A blocking capacitor must be 
used in series with the phones. END 
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Superior's New Model TW-11 TUBE TESTER STANDARD PROFESSIONAL 

DOT GENERATOR (MR COLOR TV): 
Although you will he ante to use ont of your 
regular standard equlpnen, for servicing Color TV. 
the one addition which .s a must ' is a Dot Pattern 
Generator. The Dot Pastern prote :M on any color 
TV Receiver t , i iu .r.,.!, t : V.50 will enable 
you to adjust 

Teats all tubes. including 4, 5, 6, 7, Octal. 
Lockin, Hearing Aid, Thyratron, Miniatures, 
Sub -miniatures, Novais, Sub -minars, Proximity 
fuse types, etc. 
Uses the new self -cleaning Lever Action Switch- 
es for individual element testing. Recouse all 
elements are numbered according to pin- number 
in the RMA base numbering system, the user 
can instantly identify which element is under 
test. Tubes having tapped filaments and tubes 
with filaments terminating in more than one 
pin are truly tested with the Model TW -11 as 
any of the pins may he planed in the neutral 

position when necessary. 
The Model TW -11 does not use any combination 
type sockets. Instead individual sockets are 
used for each type of tube. Thus it is impos- 
sible to damage a tube by inserting it in the 
wrong socket. 
Free- moving built -in roll chart provides com- 
plete data for all tubes. All tube listings print. 
ed in large easy -to-read type. 

NOISE TEST: Phono-jack on front panel foc 
plugging in either phones or external amplifier 
will detect microphonic tubes or noise due to 
faulty element. :end Lutes internal connection. 

EXTRAORDINARY FEATURE 
SEPARATE SCALE FOR LMW- CURRENT 'r CBEs l'resi.n),ly, on emission -type 
tube testers, it has been standard practice to use one scale for all tubes. As a result, 
the calibration for low -current types has been restricted to a small portion of the 
scale. The extra scale used here greatly simplifies testing of low- current types. 

The Model TW -I I operates on 105 -130 Volt 60 Cycles A.C. Comas 
housed in a beautiful hand- rubbed oak cabinet complete with 
portable Cover. 

Superior's New 
Model TD -55 

FOR; 

$47P 
T ESTER 

The Experimenter or Part-time Serviceman, who has delayed purchasing a higher priced Tube Tester. 
The Processional Serviceman, who needs an extra Tube Tester for outside calls. 
The busy TV Service Organization, which needs extra Tube Testers for its field men. 

Speedy, yet efficient operation is accomplished by: 
I. Simplification of all 2. Elimination of old style sockets used for testing obsolete tubes (26, 
switching and controls. 27, 57, 59, etc.) and providing sockets and circuits for efficiently 

testing the new Novel and Sub -Minar types. 
You can't insert a tube in wrong socket 
It is impossible to insert the tube in the wrong socket 
when using the new Model TD -55. Separate sockets are 
used, one for each type of tube base. If the tube fits 
in the socket it can be tested. 
"Free- point" element switching system 
The Model TD -55 incorporates a newly designed element 
selector switch system which reduces the possibility of 
obsolescence to an absolute minimum. Any pin may be 
used as a filament pin and the voltage applied between 
that pin and any other pin or even the "top- cap ". 
Checks for shorts and leakages between all elements 
The Model TD -55 provides a super sensitive method of 
checking for shorts and leakages up to 5 Megohms be- 
tween any and all of the terminals. Continuity between 
various sections is individually indicated. This is impor- 
tant, especially in the case of an element terminating at 

Superior's New 
Model TV -50 

more than one pin. In such cases the element or internal 
connection often completes a circuit. 
Elemental switches are numbered in strict d- 
once with R.M.A. specification. 
One of the most important improvements, we believe, is 
the fact that the 4 position fast -action snap switches are 
all numbered in exact accordance with the standard 
R.M.A. numbering system. Thus, if the element terminat- 
ing in pin No. 7 of a tube is under test, button No. 7 

is used for that test. 
The Model TD55 comes harts.t 

Housed 
95 

crating instructions and charts. Housed 
op- 

steel cabinet. Use it on the bench- 
NET use it for field calls. A streamlined carry 

is case, included at no extra charge, 
accommodates the tester and book of in 
structions. 

ENDMETER 
A versatile all- inclusive GENERATOR which provides ALL the outputs for servicing: 

A.M. Radio F.M. Radio Amplifiers Black and White TV Color TV 
7 Signal Generators in One! 

R.F. Signal Generator for A.M. 
R.F. Signal Generator for F.M. 
Audio Frequency Generator 

R. F. SIGNAL GENERATOR: Th, VARRaaLE AUDIO FRE- 
Model TV -5o Genometer provides QUENCY GENERATOR: In complete coverage for AM t 81 addition to a fixed 400 .V F.M. alignment. Generates Radio ,le aloe -wave audio. the Frequencies from 101 Kilocycles Model TV50 Genometer to BII Megacycles on eo en- 

Provides variable 3ÚU talc and from 00 Megacycles to P s 
180 Megacycles on powerful har- cycle to 20.0o0 cycle 
monies. peaked wave audio signal. 
M R: The Model TV50 Includes ail the 
most frequently needed marker potato. The following rk 
ern are provided: 189 Kc., 202.5 Kr.. 450 Kr.. fi t) Kr.. 
11100 Kr., 1400 Kr., 11100 Kr., 20111) Kr.. 2500 Kr., 3579 
Kr., 4..-, Me., 5 Mc 10.7 Mc., 135711 Kr. Is the color burst 
frequ, m 

Bar Generator 
Cross Hatch Generator 
Color Dot Pattern Generator 
Marker Generator 

EAR GENERATOR: The CROSS HATCH GENERATOR: 
Shah) TV 50 projrets an The Model TV 50 Grnom:ter Will 
actual Har Pattern o n anv project a Cross -hatch pattern 
TV Reeelver screen. Pat 
tern will consist of 4 to 
18 horizontal bars or 7 to 
20 vertical bars. 

un any TV picture tube. The 
pattern will consist of non 
shifting horizontal and vertical 
lines interlaced to provide a 
.table cross-hatch effect. 

THE MODEL TV -50 comes abso- 
lutely complete with shielded leads $4 750 and operating instructions. 
Only _ 

NET 

Superior's New 
Model TV -40 PICTURE TUBE TESTER 

NOT A GADGET -NOT A MAKE -SHIFT ADAPTER, BUT A WIRED PICTURE TUBE 

TESTER WITH A METER FOR MEASURING DEGREE OF EMISSION -AT ONLY $15.85 

Of course you can buy an adapter for about S5 -which 
theoretically will convert your standard tube tester into a 
picture -tube tester; or o neon type instrument which sells 
for a little more and is supposed to be "as good as" a 
metered instrument. Superior does not make nor do they 
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recommend use of C.R.T. adapters or neon gadgets because 

a Cathode Ray Tube is a very complex device, and to 

properly test it, you need an instrument designed exclu 
sively to test C.R. Tubes and nothing else. 

Tests ALL magnetically deflected tubes ... in the set ...out of the set ...in the carton!! 

Tests all magnetically deflected picture tubes from 7 EAST TO USE: Simply Insert line cord into any 110 volt A.C. 

inch to 30 inch types. outlet. then attach tester socket to tube base (Ion trap need not 
be on tube). Throw switch up for quality test... read direct ea 

Tests for quality by the well established emission method. GoodBad scale. Throw switch down for all leakage tests. 
All readings on "Good -Bad" scale. $ Tests for inter -element shorts and leakages up to 5 Model TV -40 C.R.T. Tube Tester comes ab 

5 megohms. 5 solutely complete- nothing else to buy. 

8 
Q 

Housed in round cornered, molded bakelite NET Test for open elements. case. only 

EXAMINE BEFORE YOU BIlY! 
USE APPROVAL FORM ON NEXT PAGE 
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For the first time eve 
PROVIDES ALL THE SERVI 

Superior's 
New Model 

/CAPACITY BRIDGE SECTION 

r: ONE TE 
S LISTED BE 

IT'S A 

CONDENSER BRIDGE 
with a range of .00001 Microfarad to 1000 Microfarads (Measures 
power factor and leakage too.) 

IT'S A 

RESISTANCE BRIDGE 
with o range of 100 ohms to 5 megohms 

IT'S A 

SIGNAL TRACER 
which will enable you to trace the signal from antenna to speaker 
of all receivers and to finally pinpoint the exact cause of trouble 
whether it be a part or circuit defect. 

IT'S 

TV TESTER 
The TV Antenna Tester section is used first to determine if a 
"break" exists in the TV antenna and if a break does exist the 
specific point (in feet from set) where it is. 

Specifications 

'SIGNAL TRACER SECTION 
4 Ranges: .00001 Microfarad to .005 Microfarad; .001 Microfarad to .5 

Microfarad; .1 Microfarad to 50 Microfarads; 20 Microfarads to 1000 Micro- 
farads. This section will also locate shorts, and leakages up to 20 megohms. 
And finally, this section will measure the power factor of all condensers from 
.1 to 1000 Microfarads. (Power factor is the ability of a condenser to retain 
a charge and thereby filter efficiently.) 

/RESISTANCE BRIDGE SECTION 
2 Ranges: 100 ohms to 50,000 ohms; 10,000 ohms to 5 megohms. Resistance 
can be measured without disconnecting capacitor connected across it. (Except, 
of course, when the R C combination is part of an R C bank.) 

As Design Engineers, we the undersigned would like to 

say that the Model 76 is in our opinion con - 

aratively a low- priced tester, it will, 
bination unit of its kind we have been privileged 

it is comp 

after you become acquainted with its multiple services, e 

your most frequently used instrument. S. LITT 

L. MELENKEVITZ 

A built -in high gain pentode voltage amplifier, plus a diode rectifier, plus o 
direct coupled triode amplifier are combined to provide this highly sensitive 
signal tracing service. With the use of the R.F. and A.F. Probes included with 
the Model 76, you can make stage gain measurements, locate signal loss in 
R.F. and Audio stages, localize faulty stages, locate distortion and hum, etc. 
Provision has been made for use of phones and meter if desired. 

"TV ANTENNA TESTER SECTION 
Loss of sync., snow and instability are only a few of the faults which may 
be due to a break in the antenna, so why not check the TV antenna first? The 
Model 76 will enable you to locate a break in any TV antenna and if a break 
does exist, the Model 76 will measure the location of the break in feet from 
the set terminals. 2 Ranges: 2' to 200' for 72 ohm coax and 2' to 250' for 300 
ohm ribbon. 

Model 76 comes complete with all 
accessories including R.F. and A.F. 
Probes; Test Leads and operating in- 
structions. Nothing else to buy. 

Only 

8 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NOG O. D. 
Try any of the instruments 

on this or the facing page 

for 10 days before you 

buy. If completely satis- 

fied then send down pay- 

ment and pay balance as 

indicated on coupon. No 

Interest or Finance 
Charges Added! If not 

completely satisfied return 

unit to us, no explanation 
necessary. 

JUNE, 1957 

r 
MOSS ELECTRONIC DISTRIBUTING CO., INC. 

Dept. D -351, 3849 Tenth Ave., New York 34, N. Y. 

Please send me the units checked. I agree to pay down payment 
within 10 days and to pay the monthly balance as shown. It is 
understood there will be no finance or interest charges added. It is 
further understood that should I fail to make payment when due. 
the full unpaid balance shall become immediately due and payable. 

Model TW -11 Total Price $47.50 
$11.50 within 10 days. Balance $6.00 
monthly for 6 months. 

Dame 

:Address 

City Zone State 

All prices net, F.O.B., N. Y. C. 

Model 76 Total Price $26.95 
$6.95 within 110 days. Balance $5.00 
monthly for 4 months. 

Model TD -55 Total Price $26.95 
$6.95 within 10 days. Balance $5.00 
monthly for 4 months. 

Model TV -50 Total Price $47.50 Model TV -40 Total Price $15.85 
$11.50 within IO days. Balance $6.00 $3.85 within 10 days. Balance $4.00 
monthly for 6 months. monthly for 3 months. 
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ELECTRONICS 

Harmonic 
Analysis 

MADE EASY 

v 
SQ WAVE 

a 

SHOWING SINE WAVE (IST HARMONIC) 
WHICH BEST APPROXIMATES CROIRA). 
SQ WAVE 

-- SUM OF IST d 3RD HARMONICS 

INAA 
SQ WAVE 

IST HARMONIC 

3RD 

1 
HARMONIC 

IM 
I.I 

SQ WAVE 
1ST HARMONIC d 3RD HARMONIC. THE 3RD 
HARMONIC IS THE SINE WAVE 3 T1MES THE 
FREQ OF THE 1ST HARMONIC. THIS SINE 
WAVE WHEN ADDED TO THE IST HARMONIC 
WILL BEST APPROXIMATE THE ORIGINAL 
SQ WAVE 

MOST of us, while watching a 
waveform on an oscilloscope, 
have wished we could measure 
the harmonic content. Many 

of us know that the harmonic content 
of any wave can be determined by 
Fourier analysis. The trouble is that 
Fourier analysis requires a knowledge 
of higher mathematics. Fortunately 
there is a method for determining the 
harmonic content of a wave without 
using higher mathematics. 

Sine waves have been adopted in 
engineering as the fundamental wave- 
form. Sinusoidal voltage is the only 
voltage waveform such that, when ap- 
plied to a resistance, inductance or 
capacitance, the current will have the 
same waveform. By using the sine wave 
as a reference, a waveform can be 
analyzed into a number of sine waves 
of different frequencies. This is Fourier 
analysis. 

These sine waves of different fre- 
quencies are called the first harmonic 
or fundamental, second harmonic, third 
harmonic, etc. 

Fig. 1 -a shows a square wave. It 
doesn't look anything like a sine wave, 
but the figure shows that a sine wave 
can be drawn to approximate it. The 
sine wave that will best approximate 
this square wave will have a definite 
phase and magnitude with respect to it. 
This best -fitting sine wave is. the first 
harmonic. If the square wave is to be 
applied to a circuit, its effects may be 
calculated by assuming that the first - 
harmonic sine wave was applied and by 
doing the calculations based on that 
waveform. 

Practically all formulas used in elec- 
trical engineering are based on sine 
waves. Most instruments are calibrated 
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Analyze harmonics without 
higher mathematics 

By ARNOLD R. SHULMAN 

SAWTOOTH WAVE 
SHOWING SINE WAVE (1ST HARMONICI WHIN 
BEST APPROXIMATES THE ORIGINAL SAW - 
TOOTH WAVE 

Fig. 1- Waveforms and their sine -wave 
approximates. 

Fig. 2 -Sine waves with their ordinates 
and ordinate values charted. 

20 240 270 300 330 360 

approximate the square wave, adding 
to the areas marked A and subtracting 
from the areas marked B. The third 
harmonic (a sine wave three times the 
frequency of the first harmonic) will do 
that (see Fig. 1 -b). If appropriate 
higher harmonics were found and added 
to the first and third, a closer approxi- 
mation would be found. 

It is evident that the first harmonic 
is a good approximation of the saw - 
tooth wave in Fig. 1 -c. It could be used 
in many calculations without intro- 
ducing a significant error. However, 
Fourier analysis permits any continu-. 
ally periodic waveform to be repre- 
sented and measured. 

Graphic analysis 
The graphical procedure which fol- 

lows is a close approximation to the 
accurate mathematical solution (see 

o 30 60 90 120 I50 
DEGREES 180 

a 

........ ....... .......:.:. .:... ..........::..:.:;.... ... 

2 

0 

q4SS 

6 j 
( 

2 

:1: is 
i° Iz 

SUM OF ORDINATE VAUÆS 0 

AVEAAO: ORDNATE 0 

c 

ORDINATES 
7 8 9 10 II 

for them -a square wave would cause 
the average multimeter to read 11% 
high. The ability to approximate any 
wave with sine waves is extremely im- 
portant. 

Actually the first harmonic is a poor 
approximation of the square wave. The 
shaded areas A are not included, and 
area B is outside the square wave. The 
next step is to find a sine wave of 
another frequency which, when added 
to the first harmonic, will more closely 

C RDNATE vAU)E 

Ì 
-15 

2 +6 
3 
4 +R66 
5 -3 

8 -36 

IÓ -36 
II -26 

SUM OF ORDINATE VALUES -178 

AVERAGE VALUE =1/12 
SUM OF ORDINATES 

-148 

e 
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equation at the head of this article). It 
is particularly important because in 
most practical situations it is necessary 
to find only a few harmonics. The 
higher- frequency components are usual- 
ly so small that they have little effect. 

The first term of the equation is A °, 
the do component of the wave. Fourier 
analysis can of course be used to 
analyze a waveform with no dc com- 
ponent, such as the sine wave of Fig. 
2 -a. In this wave, a voltage (or a cur- 
rent, if you like) starts from zero and 
reaches a positive maximum in 90 °, 
one -quarter of a cycle. In the next 
quarter it drops to zero and in the third 
starts in the other direction and reaches 
a maximum. In the last quarter it drops 
to zero and is ready to start all over 
again. 

To analyze the wave, we set up a 
number of ordinates, evenly spaced 
along the cycle, to give us its value at 
the instants the ordinates represent. 
(We say "value" because the curves 
may represent voltage or current.) In 
our examples ordinates are placed 
every 30 °, giving 12 ordinates a cycle. 
For greater accuracy more ordinates - 
say one every 10 ° -could be set up, but 
every 30° is enough for most wave - 
shapes. 

We number our ordinates from 0 to 
11 (ordinate 12 is ordinate 0 since it 
starts the cycle again). The table, Fig. 
2 -c, is then made. To find the average 
ordinate, representing the dc value of 
the wave, we add all the values and 
divide by the number of ordinates. In 
this case, the average value is zero, as 
is the case with all symetrical ac sine 
waves. 

Fig. 2 -d shows a wave of exactly the 
same shape as 2 -a or 2 -b, but with a 
different zero axis. Most of this wave is 
negative. Fig. 2 -e shows that the dc 
component of the wave is -14.8. This 
is the value a dc meter would indicate. 
The next step is to determine the mag- 
nitude of the first harmonic. Mathe- 
matically this is represented by 
A, Sin x _ B, Cos x where 

A,_ ¡'217 ysinxdx 

and B, = - .2ar 
y cos x dx 

Graphically this means, to find A,, take 
the sum of the ordinates each multiplied 
by the sine of the angle at which it 
occurs, and divide by half the number 
of ordinates used. To find B, take the 
sum of each ordinate multiplied by the 
cosine of the angle at which it occurs, 
and divide by half the number of or- 
dinates used. 

Let us work with the square wave of 
Fig. 3 -a. The 360° are divided into 12 
intervals and the ordinate length de- 
termined. The table (Fig. 3 -b) is then 
made. Next the respective ordinate 
values are placed end to end in a vector 
polygon (see Fig. 3 -c) with each ordi- 

JUNE, 1 9 5 7 

nate placed at the angle it appears in 
the cycle. This takes care of the multi- 
plication by the sines and cosines of 
the respective angles at which the or- 
dinates occur. 

Computing resultant vectors 
The resultant vector Z, drawn from 

the point of origin to the end of the last 
of the ordinates, gives the total value 
of all the vectors and can be analyzed 
in terms of its component vectors. The 
sum of the ordinate (vertical) values 
of these is equal to the vertical value of 
the resultant. The sum of the abscissa 
(horizontal) values of the vectors is 
equal to the horizontal value of the re- 
sultant. Each vector value in the table 
(Fig. 3 -b) times the sine of its respec- 
tive angle gives the ordinate value 
(A,) and each of them multiplied by 
the cosines of their respective values 
gives the abscissa value (B,). 

If the vectors do not terminate at a 

ELECTRONICS 

414! 

point on the line OB of Fig. 3 -c, this 
displacement is found by drawing a line 
from the origin (0) to the terminating 
point and measuring the angle between 
the two lines clockwise from OB. This 
angle is the phase displacement in de- 
grees from the origin ( Fig. 3 -d) . 

The second and third harmonics are 
found by drawing graphs similar to 
those of Figs. 3 -b and 3 -c. Since the 
second harmonic is twice the frequency 
of the first, it will go through 60° while 
the first harmonic goes through 30 °. 
Thus the ordinates are drawn at a 60° 
angle to each other, as in Fig. 4. The 
third harmonic is three times the fre- 
quency and the quantities are 90° 
apart, as in Fig. 5. Measuring our re- 
sultants, we find that the first harmonic 
vector is '74.6 units long, making its 
value 12.4 (1 /6 of 74.6). The second 
harmonic is zero, and the third har- 
monic is 1/6 of 20, or about 3.3, in 
phase with the first harmonic. 

So far we have dealt with positive 

I 

0 1 2 3 4 5 6 7 8 9 Nl M 

ORaNATE 

A áxóefwq 
ORDINATE ORDINATE 

VALUE 
ANGLE 
(DEGREES) 

E NE ANGLE COSINE ANGLE ORDINATE VALUE 
TIMES SINE ANGLE 

ORDINATE VALUE 
TIMES COSSE ANGLE 

o 
I 

2 
3 
4 
5 

7 
6 

Io 
11 

25 
25 
25 
25 
25 
25 

25 
5 

5 3 
5 

0 
30 
60 
90 
120 
150 

210 
240 

300 
330 

0 
+ .5 
+ .866 
+ 1. 

+ .868 
+ .5 

-o.5 - .668 

- 1.866 -.5 

+1 
+ .866 
+ .5 

0 - á - .866 

- .866 - .5 

+ .5 + 
+.666 

0 
+ 12.5 
+21.6 
+25. 
+21.6 
+12.5 

- 2.5 - 4.3 

- 4.3 -2.5 

+25 
+ 21.6 
+ 12.5 

0 - 125 
-21.A 

- 4.3 - 2.5 

L5 
+4.3 

12 Zao 

OR DC VALUE 

SUM + 74.6 0 

16.7 AC 
1/6 SUM + 12.4 0 

N.,. 

MAGNITUDE OF IST HARMONIC 12.4 WM( NO PHASE SHIFT) 

I 

PHASE 9.11FT ANGLE MEASURED :N CW 

DIRECTION FROM 08 

9 

120° 

IN THIS CASE THE BESULTAItT 
VECTOR IS ON ORDINATE OB d 
THEREFORE THE PHASE SHIFT 
IN THIS EXAMPLE IS ZERO 

PHASE SHIFT 
MEASURED FROM OB 
IN A CW DIRECTION O 

30° 

O 

RIGIN c: 

8 
/ 

R LAI 
6 

g'81 

B 

e 

AI 

6 

B'I 

e 

Fig. 3- Vector diagram of 
a square wave and method 

of construction. 
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DETERMINATION 
OF 2ND HARMONIC 
Z.0 
R =O 

5,11 6 0 

Fig. 4- Vector diagram of a square 
wave's second harmonic. 

2,6 10 15 

,II 8 

DETERMINATION 
OF 3RD HARMONIC 
Z.20 

3 
R- 60 -3.3 

Fig 5- Vector diagram of a square 
wave's third harmonic. 

quantities only -all our ordinates have 
been measured up from the base line. 
In actual work true ac forms appear on 
both sides of the zero axis. The same 
method will work, only the vector addi- 
tions are more difficult. For example 
take a combination of fundamental and 
second harmonics. To be sure we get 
the right wave, we can draw a sine 
wave (first harmonic) (dashed lines of 
Fig. 6) and another of twice the fre- 
quency (second harmonic) (dotted 
lines). Then we add the two together at 
a large number of points, and draw the 
resultant (solid line). 

Now as seen from Table I, a num- 
ber of our quantities are negative - 
measured downward from the axis. 
Note that when a negative quantity is 
added, the angle and distance are the 
same as for a positive quantity, but the 
line is drawn backward. Thus a 210° 
quantity, instead of being drawn down 
and to the left at an angle of 30° from 
the horizontal, is drawn up and to the 
right. 

Drawing the vector polygon for the 
first and second harmonics of the wave, 
we find that the amplitude (peak) of 
the first harmonic is 10 and the second 
5. Had we started out with a single 
complex wave like the solid line of Fig. 
6, we would now be able to draw the 
two waves of which it is composed. 

In drawing sine waves like the first / 1k IST HARMONIC 

. ':4-2ND HARMONIC 

\ lily 
RESULTANT 

Fig. 6- Fundamental, second harmonic 
and resultant. 
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11111I vsPrimmour 
UNIT IRCLE 

Fig. 7 -A unit circle used to construct 
and second harmonics in Fig. 6 -or any 
combination of harmonics in any wave 
the reader may analyze -the unit cir- 
cles of Fig. 7 are useful. The first circle 
is drawn with a radius of 10, that of 
the first -harmonic peak value. The sec- 
ond has a radius of 5, the second -har- 
monic peak. The circles are divided into 
30° segments, and the base of the sine 
wave is laid out at the same level as the 
center of the circle. The circle is di- 
vided into 12 sections, one for each 

J. 

a sine -wave drawing. 
ordinate, 30° apart. Then a horizontal 
projection from the 30° point on the 
circle to the 30° ordinate will give the 
correct amplitude (height) for that 
point. The other ordinates are similarly 
handled and the points connected for 
a sine wave. 

Computing components arithmetically 
Table I shows how the components 

of a wave may be determined arithme- 
TABLE I- DETERMINING COMPONENTS OF WAVEFORM 

(Values Taken From Figs. 3, 4 and 5) 

Component Ordinates Values 

De 0 

i 
z 
3 
4 
5 
6 
7 

0 
10 
11 

25 
25 
25 
25 
25 
25 
25 

5 

5 

Total 200 

De component = 1/12 total 

= 200 = 16.67 

12 ORDINATE 

1st Harmonic 

Ordinate 
Operation 

+0 -6 
+1 +11 -6 -7 
+2 +10 -4 -0 

Ordinate 
Values 

+26 -25 

+26 +6 -25 -6 
+26 +5 -25 -5 

Teal 
Values 

Multiply 
Values by 

Product 

0 +1 0 

o +0.666 0 

0 +0.5 0 

Abscissa 0 

+3 -0 +25 -5 +m +1 +25 

+1 +6 -7 -11 +26 +26 -5 -6 +40 +0.6 +m 

+2 +4 -s -10 +25 +26 -6 -5 +40 +0.000 +84.0 

Ordinate +74.0 

Resolve Abscissa and 
Ordinate for Resultant 

Z 
e1/a2 +y2 =1/02 +74.62 

z =74.6 1 /6Z =12.4 

Tana == = 0 =w 
y 74.6 

a = 00° ¢ = 0° 

2nd Harmenk +0 +0 -3 -0 +25 +6 -25 -6 0 +1 0 

+1 +6 +7 +11 -2- 4 -0 -10 
+25 +25 +5 +6 -26- 26 -6 -6 0 +0.6 O 

Abscissa 0 

+1 +2 -4 -5 +7 
+5 -10 -11 

+25 +25 -25 -26 
+6 +5 -6 -6 0 +0.506 0 

Ordinate 0 

Resolve Abscissa and 
Ordinate for Resultant 

z =.02 +y2 =02 +02 

Z 0 

Tana = = =0 

a =0 

3rd Harmonic +0+4 +5 -2 -0 +26 +25 +6 -25 
-26 -6 +1 0 

Abscissa 0 

+1 +5 +0 -3 -7 
-11 

+25 +25 +6 -25 
-6 -5 +20 +1 +20 

Ordinata +20 

Resolve Abscissa and 
Ordinate for Resultant 

Z =1/=2+y2 = N/02+202 
Z=20 1/B Z= 

6 
20 = 8 88 

6 

Tana = s = 0 = co 
y 20 

a = 270° 
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A -120 for records up to 12" $26.95 
A -160 for records up to 16" $29.95 

slightly higher west of Rockies 

LATERAL FREEDOM FROM FRICTION 
achieved by unitized sealed -in 

twin- bearing pivot. 

FRICTION -FREE VERTICAL SUSPENSION 
betw' en 1 mm chrome -steel 

beatings ... sealèd in cross -shaft! 
ENDS NEED FOR STYLUS PRESSURE 

GAUGE! With cartridge mounted 
and arm in state of balance... 

turn micrometer- action counter - 
weight to build up stylus pressure. 

See your dealer or write: 

K -O -KUT 
COMPANY, INC. 

38.01 Queens Blvd., Long Island City 1, N. Y. 

EXPORT. Morhar Exporting Corp., 458 8'way, N. Y. 13 

CANADA. -Alias R..dao Corp. 50 Wingoid Ave., Toronto 10 

JUNE, 1957 

ELECTRONICS 

tically, without drawing any figures. 
It is derived from Figs. 3, 4, and 5. 
First the do component is found by 
adding the ordinates and dividing by 
12. In the case of our square wave, it 
comes to 16.7. This is the value a dc 
meter would read. To find the alternat- 
ing component, each value is multiplied 
by the sine and cosine of its angle to 
find a resultant value and the phase 
shift. The resultant is divided by half 
the number of ordinates used to find the 
amplitude of the component. This is 
actually what we have been doing in 
the diagrams. For example, a line 10 
units long at an angle of 30° to the 
horizontal will be found to have risen 
5 units. 

The end of the line will be 5 units 
above a point 8.66 units from its origin, 
the 8.66 being measured along the 
abscissa. The sine of the 30° angle is 
0.5 and the cosine 0.866. 

It can be seen from Fig. 3 that vec- 
tor 0 is entirely in the horizontal direc- 
tion and does not contribute any verti- 
cal component to the resultant vector Z. 
Vector 1 has a vertical component 
equal to the ordinate value of the wave 
(at 30 °) times the sine of 30 °. Vector 1 

has a horizontal component equal to the 
ordinate value of the wave (at 30 °) 
times cosine 30 °. We can find the 
vertical and horizontal components in 
the resultant vector by simply adding 
the vertical and horizontal components 
of each of the respective component 
vectors in turn. 

When adding horizontal components 
a vector moving toward the right on 
the graph has a positive value; to the 
left a negative value. With vertical 
components a vector moving up has a 
positive value; down a negative value. 
A chart to simplify this procedure is 
shown in Table I. The values used are 
from Figs. 3, 4 and 5. 

When we have added all the hori- 
zontal components together, we have 
the horizontal component of the re- 
sultant Z. (In this example it is zero.) 
Then we add the vertical components 
together to find the resultant vertical 
component (74.6) . The next step is to 
find the magnitude of the resultant 
from its horizontal and vertical com- 
ponents. 

In our example the vertical corn- 
ponent was 74.6 and the horizontal 
component was zero. The magnitude 
Z = V x' -I- y° = 74.6. The angle that 
the resultant makes with the horizontal 

is tan e = -Y- but the phase shift is 

measured from the vertical (OB of Fig. 

3) therefore tan O = x. We have de- 

termined the phase shift and what re- 
mains is to determine the amplitude of 
the first harmonic. This is done by 
t, king one -sixth the resultant Z: 

1 /6Z = 74.6 = 12.4. With this explan- 
ation it should be easy to follow Table 
I to determine the amplitude and phase 
of the various harmonics, without hav- 
ing to draw a figure. END 

coming soon... 

NEW EDITION 

UNIVERSITY 

TECH NILOG 
ON LOUDSPEAKERS 

THIS INVALUABLE 96 PAGE REFER- 

ENCE BOOK WILL SAVE TIME AND 

MONEY PLANNING SOUND SYSTEMS. 

More comprehensive than the pre- 
vious edition ... shows new products, 
new techniques, new technical charts 
and diagrams ... and includes the 
exclusive Sound Planning Chart, in- 
genious aid for planning efficient 
sound installations. Only 75c 

TWELVE AUTHORITATIVE CHAPTERS COVER: 
Wide angle horns vs. directional horns, How to 
best use radial trumpets, High fidelity in P.A. 
applications, How to select drivers properly, 
Methods of overload protection, Series vs. paral- 
lel impedance operation, Power ratings vs. effi- 
ciency, Coping with reverberation, How to handle 
matching transformers, Constant voltage distri- 
bution systems, Controlling loudspeaker volume, 
Typical sound installations, and many others. 

PLEASE NOTE: Demand for the previous Tech - 
nilog was so great that many orders couldn't be 
filled. To be sure you get your copy, fill in and 
return the coupon now. .. . 

r - - MAIL TODAY 
Desk J -22 University Loudspeakers, Inc. 
80 So. Kensico Ave., White Plains, N. Y. 

I am enclosing 75c. Please reserve my copy 
of the new 96 page University Technilog. 

Name 

Street 

City 

Occupation 

Zone State 

7 
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necessarily," says Dick Brani, Instructor in Project 
Sage at IBM - Kingston, New York. "Oh, sure -I'm 
aware of my limitations to design electronic equipment - 
that's the big advantage of a formal degree. But I am 
qualified to maintain it. The point is ... there are many 
management positions in IBM for men like myself, and 
I'm convinced that comparable positions elsewhere would 
probably require an engineering degree." 

Some years ago, IBM took the initiative with respect 
to technical training within its own organization. It 
realized, even then, that a great number of intelligent 
and capable men were falling by the wayside because 
they lacked 4 years of college engineering. Statistics indi- 
cated that because of financial difficulty or improper 
high -school preparation, close to 50% of the potential 
engineers in the country became lost in the educational 
shuffle. While some people ignored or bemoaned the fact, 
IBM did something about it. Consequently, men like 
Dick Brani now enjoy satisfying, more rewarding work 
than ever before. 

Great Interest in Mathematics. While Dick was attend- 
ing high school, his principal academic interest was 
mathematics. And, like many other young men of that 
time, Dick was realistic about his future. He decided 
his best bet might be business accounting. When Dick 
graduated, he accepted a position with a New York 
banking firm. It was not until he entered the Army that 
he had the opportunity to pursue a more advanced form 
of mathematics -an A.S.T.P. training program at Lehigh 
University. This all- too -brief experience convinced Dick 
that he should make his career in a field related to 
electrical technology. 

Postwar Education. Discharged with the rank of Staff 
Sergeant, Dick returned home to marry a girl he had met 
at Lehigh. During this period, he successfully supported 
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Dick trouble shooting 
Magnetic Drum Frame. 

He studies computer pluggable unit. 
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his family selling various lines of food. In the evening, 
however, Dick continued his study of radio, TV, and 
electronics at the Allentown Branch of the Temple Insti- 
tute. In two years' time, he graduated and secured an 
F.C.C. license -his technical career began to take shape. 

IBM Looks Especially Good.Glancing through an issue 
of Time Magazine one evening, Dick happened to read 
an article about Thomas J. Watson, Jr., the president of 
IBM. The story emphasized Mr. Watson's great faith in 
the future of electronic computers ... the wonderful 
promise it holds for the ambitious, intelligent young man. 
Later, Dick spotted a classified ad describing IBM's 
association with Project Sage. That was all Dick Brani 
needed. 

Asked to Become an Instructor. Three -quarters of the 
way through his nine -month computer systems course, 
Dick was invited to remain at Kingston as an instructor. 
"It was like a bolt out of the blue," he recalls. "I knew 
I'd enjoy teaching, but I always thought it was out of 
the question. I accepted all right. I can't tell you how 
much I've enjoyed helping these fellows and watching 
them grow within the organization. Right now, there's a 
fellow in my class whose education is limited to corre- 
spondence school. He's in the top third of his class, and 
has a real future with IBM -all because he has the native 
talent and is willing to work." 

What Does Dick Brani Teach? "Actually, I teach three 
separate courses in field engineering. One is computer 
systems testing, which is for the more advanced student. 
It lasts for 33 weeks -a long time, perhaps, but it's well 
worth it. Another is a program of 24 weeks' duration 
that deals with computer input- output units. Finally, I 
teach a course in computer units displays. This also lasts 
for 24 weeks. Each one of these courses is an education in 
itself." Experience has shown that IBM's educational 
programing is most successful. Men accepted receive their 
training with no strings attached. Upon graduation 
the road to success is wide open in all divisions of the 
corporation. 

Computer Analyzes All Air Traffic. "This computer is 
really fantastic. It contains approximately 1,000,000 

parts, and it's housed in a building 4 stories tall. Informa- 
tion is filtered in from Texas towers, picket ships, recon- 
naissance planes -even ground observers. Every object 
in the sky is analyzed. Then it checks each object against 
available traffic data and identifies it as either friendly 
or hostile. It can make suggestions, but it can't send a 
Nike missile against a `baddie.' Only authorized personnel 
can make that decision." 

What About Dick's Future? "Well, right now, I'm doing 
work that most technicians couldn't touch with a ten - 
foot pole. I guess it's a matter of approach, but I know 
of few companies other than IBM where technicians are 
actually doing engineering work. Both kinds of companies 
will get the job done, but IBM prefers to think in terms 
of the man, encouraging him to grow into more responsi- 
bility. You might say that IBM gets more out of the 
man. In the final analysis, it seems a lot more efficient 
from the corporation's and employee's viewpoint. Per- 
sonnel policy at all levels - management, engineering, or 
technical -is the same. The future is wide open." 

Just recently, Dick bought a home in Saugerties, near 
Kingston, where his wife Betty and their three children, 
David, 9, Sharon, 7, and Paul, 3, enjoy a pleasant, con- 
tented life together. Occasionally, in the summertime, 
Dick plays softball with his co- workers. But his family 
is -and always will be -his predominant interest. 

What About You? Permanent opportunities in the 
nationally important Project Sage program are still 
growing. If IBM considers your experience equivalent 
to an E.E., M.E. or Physics degree, you'll receive 8 

months' training, valued at many thousands of dollars 
as a Computer Systems Engineer. If you have 2 years' 
technical schooling or the equivalent experience, you'll 
receive 6 months' training as a Computer Units Field 
Engineer, with opportunity to assume full engineering 
responsibility. Assignment in area of your choice. 
Every channel of advancement in the entire company 
is open. All the customary benefits and more. For 
more information, please write to: Nelson O. Heyer, 
Dept. 3106, IBM, Kingston, New York. You'll receive 
a prompt reply. 

Dick explains computer logic to a Systems Class. At the Operating Console. 

MILITARY PRODUCTS SPECIAL ENGINEERING PRODUCTS 
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TIME EQUIPMENT 

At home Dick plays wi* one of his three children. 

IBM MILITARY 
PRODUCTS 
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leafrtede 

...another 

MALLORY 
service -engineered 

product 

prove 
MALLOR 

"GEMS" 

kiddrete 

To demonstrate how well Mallory 
"Gem" tubular capacitors resist 
moisture, we put some in plastic 
tubes filled with water. Months 
later, their internal resistance 
remains unchanged ... proving 
there has been no moisture 
absorption. 

Sure, you don't expect to submerge 
the capacitors you install. But when 
you're looking for top performance, 
even under the toughest humidity - 
always ask for Mallory "Gems." 

Get your stock today from your 
Mallory distributor. He carries 
them in all popular ratings for 
by -pass and coupling applications. 

MALLORY 
P. R. MALLORY 13 CO. Inc. 

P. R. MALLORY 8, CO. Inc., INDIANAPOLIS 6, INDIANA 

a Capacitors Controls 
Vibrators Switches 
Resistors Rectifiers 

e Power Supplies Filters 
Mercury and Zinc -Carbon 

Batteries 

new 
Records 

M O N I T O R 

Note: Records below are 12 -inch LP 
and play back with RIAA curve unless 
otherwise indicated. 

HAYDN: Symphony 103 (Drum Roll) 
Symphony 104 (London) 
Scherchen and Vienna Symphony 

Orchestra 
Westminster XWN -18327 

I recently complained of the way one con- 
ductor submerged the drums in the Drum Roll 
symphony. This recording does the drums in 
both symphonies complete justice (and some 
may say "and then some"). Both of these are 
delightful as music and the very clean. Beauti- 
fully defined recording with big drums at their 
best. 

MOZART: Concerto for Bassoon in 
B Flat (K191) 

Concerto for Clarinet (K622) 
Rodzinski and Vienna State Opera 

Orchestra 
Westminster WXN -18287 

There are no better examples of Mozart's 
scores of concertos for various instruments. With 
a bassoonist in the family, I am especially inter- 
ested in that instrument. This particular in- 
strument has a rather individual tone and is 
played with the necessary virtuosity. The clar- 
inet concerto is quite a favorite and does the 
instrument proud. Together the two sides offer 
good test material for the mid -bass and mid - 
high ranges, as well as very pleasant music. 

SURINACH: Sinfonietta Flamenca 
TURINA: Sinfonia Sevellana 

Winograd and Philharmonia 
Orchestra of Hamburg 

MGM E -3435 
Surinach especially gives the percussion sec- 

tion plenty of work which it performs well, 
and the recordist has recorded with fairly spec- 
tacular effect. Not as engaging as the same 
composer's very amusing Madrid 1890, but not 
at all hard to take as music and gratifying as 
to sound. Turina's work is more DeBussy -and 
De Falla -like and causes no pain whatsoever. The 
two works represent two generations of modern 
Spanish composers and present a fine sound - 
picture of the progress of music in Spain in 
this century. 

DVORAK: Symphonic Variations 
(Op. 73) 

Scherzo Capriccioso (Op. 66) 
Winograd and Philharmonia 

Orchestra of Hamburg 
MGM E -3438 

The Scherzo is one of Dvorak's most popular 
shorter works and makes a good demonstration 
piece what with plenty of drums and high - 
highs, plus some spectacular peaks (which, 
however, may overdrive some pickups). The 
Variations are less well known but make good 
listening. The recording is live and provides a 
fine sound. 

HOVHANNES: Saint Vartan Symphony 
Surinach conducting MGM Chamber 

Orchestra 
MGM E -3453 

The music of Hovhannes is absolutely individ- 
ual and unique. It has a color nobody else has 
even remotely approached. In it Western modern- 
ism, Near -Eastern modalities and preclassical 
musical forms combine in a remarkable and 
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NEW RECORDS (Continued) 

exotic blend. It does not take any great toler- 
ance to be emotionally affected by it, intellec- 
tual-y impressed by the virtuosity of the writing 
and aurally impressed by the unusual sound. If 
you do not know Hcvhannes, you should and this 
is a good example. 

HAYDN: Symphony No. 33 
Symphony No. 46 
Winograd conducting Philharmonia 

of Hamburg 
MGM E -3436 

These are among the best of Haydn's middle 
or transition period. Not played as often as the 
London symphonies, they are pleasant to listen 
to and this recording is one of the best from this 
orchestra -clean, well defined and balanced, and 
with a nice liveness. 

BIZET: Carmen Suites 1 and 2 
L'Arlésienne Suites 1 and 2 

Rodzinski and Philharmonic Symphony 
of London Westminster XWN -18230 

Here on one record is the most popular of 
Bizet's music in orchestral versions. The fine 
recording does complete justice to the more 
spectacular moments without losing balance. It 
is another extremely fine demonstrator of how 
high -fidelity reproduction enhances music. Por- 
tions of it present demonstration material with 
plenty of big drums, cymbals, triangles, tam- 
bourines, sharp peaks, dynamic contrasts and a 
high degree of presence. One of the most satis- 
fying records for hi -fi listening I know of. 

Symphonic Dances 
Hollywood Bowl Orchestra conducted 

by Slatkin 
Capitol P -83 -69 

Dealers in hi -fi could do far worse than put in 
a standing order for the entire series of these 
potpourris by the Hollywood Bowl Orchestra. 
There are better demonstration records, but for 
the run of the mill hi -fi customer these will do 
nicely. The entire series would make a spectacu- 
lar background sound for a hi -fi emporium. This 
particular one presents an excellent assortment 
of various effects -good basses in the Waltz from 
Sleeping Beauty; trap drums in the Galop from 
the Comedians; triangles and cymbals in Grieg's 
Norwegian Dance No. 2; soft delicate chording 
in Ravel's Pavane; a spectacular overall sound 
and both tapped and rolled tambourine in Gliere's 
Sailor's Dance; flutes, brass and a big climax in 
Bizet's Farandole; a sharp, damped drum in 
Massenet's Navarraise; pizzicato strings in the 
Pizzicato Polka; and a fine spectacular finish in 
the Sabre Dance and Bacchanale. The bass is not 
overwhelming, the big drum is soft, the balance 
is excellent. This is very live, with a big echo; 
as a result, definition is not tops but presence 
is high. 

BERLIOZ: Overtures, Roman Carnival, 
Corsair, Rob Roy 

Boult conducting Philharmonic 
Promenade Orchestra 

Westminster W -LAB 7051 
Berlioz was one of the greatest masters of 

orchestration. To appreciate this mastery, top- 
quality reproduction and definition are necessary. 
These works aren't the best examples of his 
skill, but check what you hear against the timed 
notes ; if you can hear all the effects your system 
should pass for definition. Very lovely sound 
throughout, extremely clean and well- defined, 
with very fine presence, and just live enough for 
a well -furnished living room. There are some 
good drums. a first -class string bass, fine brasses 
and some high highs. Roman Carnival is well 
known ; the other two less frequently heard. All 
three are pleasant music. A fine example of top 
level contemporary recording style in a very su- 
perior pressing. 

Honky -Tonk in Hi -Fi 
Westminster WP -6033 

Some years ago we had a Spectrotune record- 
ing of some of the immediate predecessors of 
the jukebox. This presentation of nickelodeons, 
including the Seeburg Orchestral Piano, the 
Orchestron, the Nelso- Wiggin Orchestron, the 
Link Piano and the Wurlitzer Pianino, from the 
Deansboro, N. J., collection, presents instruments 
in far better condition and with a faithfulness 
that will take you right back to the speakeasy. 

JUNE, 1957 

(A seri's of service hints gleaned 
from the notebooks of Mallory 
design end application engineers) 

Once in a white, on some special service job, 
you're apt to need a non -polarized capacitor. 
Here's a way to make temporary repairs until 
you can get Gown to your distributors for a 
Mallory replacement. 
Use a common negative dual capacitcr, each 
section having the same voltage rating and 
twice the capacity rating as the uni: being 
replaced. Use the two positive leads only - 
don't connect the negative lead (or the can) to 
anything, just insulate them well! 
Assuming sufficient physical space, the same 
thing can be done with two single capa2itors- 
by connecting the negative leads together and 
insulating them, and the cans, carefully. Use 
the two positive leads. 
Of course, for an exact replacement or temporary 
repairs such as above, you ought to use Mallory 
FP Capacitors. They're tougher, longer lived, 
and plenty dependable -but, you probably know 
that from experience. See your Mallory Distrib- 
utor today -lay in a working replacement stock. 

P. R. MAL LORV a CD. Inc. 

alt 
R_ R. MALLORY IL CO. Inc., INDIANAPOLIS 6, INDIANA 

Capacitors Controls Vibrators Resistors Switches Rectifiers 

Power Supplies Filters Mercury and Zinc- Carbon Batteries 
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HARVEY 
SPECIAL 

WORLD- FAMOUS 

AUDAX 

NOW AVAILABLE 
IN KIT FORM 

AT ALMOST 
HALF PRICE 
KT -12 12" KIT $1455 
factory assembled $24.00 

KT 16 16" KIT $ 1755 
factory assembled.. $30.00 

Plus FREE 'Clip -on 
Tone Arm Record Brush 

as a 30 -day introductory offer I 

Here's your chance to be the proud owner 
of an Audax 'Compass Pivoted' tran- 
scription tone arm at an amazingly low 
price. The arm has been re- engineered by 
veteran audio wizard, Maximilian Weil, to 
such a degree of structural simplicity, that 
not only is it available as a fool -proof kit, 
but also has been further improved In 
performance. 

Easily Assembled in 10 minutes 
An altogether new -and superbly logical - do-it- yourself development. All it takes 
is 10 to 20 minutes with a screwdriver or 
nail file - and the result is a saving of 
almost 50% on a professional quality 
pick -up arm. 

Accomodates Any Make Cartridge 
You'll find the completed kits are indis- 
tinguishable from factory-made jobs... 
and be amazed at such quality perform- 
ance available for the price. 

Send your order in today - 
and be sure of getting your FREE introduc- 
tory offer Clip -on Tone Arm record brush. 

r 
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Harvey Rodio Company 
103 W. 43rd Street, New York 36, N. Y. 

Please send me the following, 
Audax KT . 12 of $14.53 
Audax KT . 16 at $17.55 

1 understand I om also to receive a clip.on record 
brush with my order. 
Enclosed please find $..._. -.-.- 

Cash Check Money Order 

Name...._ 

Address............._._._...__.. _....__--..__.....__._- ___._... 

City ................._.__.. .._......._...._Zone.._......_ State......... 

NEW RECORDS 

Nelson -Wiggin obviously had the best arrangers 
and the several selections played on its orchestron 
display considerable virtuosity. There are all sorts 
of sounds useful for hi -fi testing or gratifying 
to the ear. Especially notable are the extremely 
rapid bursts on the xylophone of the Link piano 
which approach the limit of the ears' resolution 
and therefore present an extremely useful test 
for transient response, hangover, cabinet and 
speaker resonance, etc. 

BACH: Musical Offering 
Scherchen conducting Special 

Ensemble 
Westminster XWN -18375 

One of the all -time masterpieces and an in- 
comparable test for definition. Parts of this con- 
tain the most involved counterpoint ever written 
and demand the best possible definition. The com- 
mentary details the work to provide guidance in 
checking the definition. Superb music, and the 
recording has a very fine tone quality, presents 
the instruments faithfully and with a high de- 
gree of presence. 

HAYDN: Symphonies Nos. 101 (Clock) 
and 102 in B Flat Major 

Scherchen conducting Vienna 
Symphony Orchestra 

Westminster XWN -18326 
Another in the series of Scherchen's readings 

of the London symphonies. Neither of these is 
as spectacular as the Military as to drums and 
high highs, though the 10Ynd has plenty of 
kettledrums. They will yield on a first -class sys- 
tem a very opulent sound and, with a speaker 
system that provides a wide sound source, a very 
satisfying approximation of a live performance. 

TOCH: Symphony No. 3 
HINDEMITH: Mathis der Maler 

Steinberg conducting Pittsburgh 
Symphony 

Capitol P -8364 
The Toch symphony, quite a sensation at its 

first performance a year ago by this orchestra, 
finds its first recording here and one that, so far 
as I can judge, does it justice. There is some 
quite remarkable sound here with some notable 
percussion effects and the sound of a "Hisser," 
a tank of compressed air whose release through 
a valve is provided for in the score. The music 
is rather like the background music for some 
ominous movie or TV -and no doubt will find 
wide use in those media. Mathis der Maler by 
Hindemith is "one of the cornerstones of modern 
music." I don't recommend this except to buffs 
of modern music, but those will find the record- 
ing well worth hearing. 

Music of George Gershwin 
Sandra Bianca, pianist, and Pro - 

Musica Orchestra of Hamburg 
conducted by Hans- Jurgen Walther 

MGM 3EÍ (three 12 -inch LP's) 
All of Gershwin's symphonic music, plus the 

three piano preludes. Some might prefer these 
performed by an American orchestra ; on the 
other hand, I don't think the music suffers at 
the hands of this German one. Moreover, it is 
interesting to have a reading of it based on the 
scores and not conditioned by everyday living 
with jazz. Sandra Bianca, an American, does 
the piano work very competently. I like the al- 
bum and the sound is excellent with good, though 
not overwhelming, drums ; an excellent piano and 
a good assortment of high highs in the Cuban 
Overture. 

Vistas D'Espana 
Laurindo Almeida, Guitarist 

Capitol P -8367 
BACH: Six Clavier Concerti after 

Vivaldi 
Sylvia Marlowe, Harpsichord 

Capitol P-8361 
I pair these for several reasons: first, they are 

as good recordings of the two instruments as I 
know of. The Marlowe is a closeup job which de- 
livers the harpsichord into the room, with all its 
lovely bass, tinkling high highs, unique per- 
cussive qualities and transients. The more I hear 
these Marlowe recordings, the more I'd like to 
have a harpsichord. The Almeida records also 

(Continued) 

gives us the guitar in its full glory, but complete 
with the various unintentional transients which 
(except in the hands of a Segovia) seems to be 

an inescapable concommitant of its marvelous ca- 
pacities. Secondly, though they differ in appear- 
ance, they are essentially plucked string instru- 
ments and it is very interesting (as well as a 
good test of hi -fi quality) to hear how much they 
differ and in what respects. Finally, the music in 
both instances gives each instrument the fullest 
opportunity to reveal its versatility and special 
qualities -as well as the virtuosity of the per- 
formers. 

WEIL, KURT: Score for Johnny John- 
son. Burgess Meredith and other 
soloists 

Samuel Matlowsky conducting 
orchestra 

MGM E -3447 
Most recordings of Broadway shows are atro- 

cious- obviously tailored for the cheapest repro- 
ducing equipment, usually highly overcut, ter- 
ribly balanced and intolerable on high fidelity 
unless the highs are rolled off at about 5,000 
cycles. Here is one whose only fault is that it is 
cut at a higher level than symphonic recordings 
and may, therefore in one or two spots over- 
drive some pickups. The sound is first class, with 
an especially well- defined and pretty big bass, 
excellent reproduction of the voices, excellent 
presence and, all in all, quite comparable with 
the better classical recordings. 

WAGNER: Prelude, Good Friday Spell 
Siegfried Idyll 
Prelude to Die Meistersinger 

Steinberg and Pittsburgh Symphony 
Capitol P -8363 

About as much of Wagner as most of us want 
to hear at a sitting in a recording which does the 
extravagant music well in a big round, romantic 
sound. Especially good as an example of brasses 
well used, well played and recorded with a mini- 
mum of the stridency which so often overtakes 
brasses on records. 

Nocturne 
Carmen Dragon and Hollywood 

Bowl Orchestra 
Capitol P -8363 

This is the change of pace for ears soured or 
deafened by more spectacular hi -fi or for those 
who have just joined the "restful good music" 
club. Here are 10 of the most often played, such 
musical sentimentalities as: Massenet's Elegie 
and Meditation, Schuman's Traumerei, Brahm's 
Cradle Song, Wagner's Evening Star, etc., in 
suitably romantic renderings and an excellent 
recording. 

Melachrino on Broadway 
Melachrino Orchestra 

RCA Victor LPM -1307 
The Eyes of Lore 

Hugo Winterhalter Orchestra 
RCA Victor LPM -1338 

Tangos for Two 
Harry Horlick and Orchestra 

MGM E -3427 
These will help relieve the shortage of pops 

suitable for demonstration. None is spectacular, 
but all are reasonably clean, despite being re- 
corded at the high pop level, and present music 
likely to please. Melachrino and Winterhalter 
both belong to the "let the fiddles play in their 
top register school" and both present plenty of 
high -high shimmer. Winterhalter stresses the 
bowed and Melachrino the slapped bass, both 
with good beats. Eyes of Love has a dozen senti- 
mental favorites like With My Eyes Wide Open 
I'm Dreaming and I'll See You Again, in dreamy 
arrangements ; Melachrino devotes one side to 
tunes from My Fair Lady and the other to top 
hits of other Broadway shows. Tangos for Two 
presents 14 favorite tangos played with no pro- 
gressive nonsense and a good beat for dancing. 
Pretty good bass, sharp trumpet and a nice 
overall sound, though it may overdrive some 
pickups. END 

Name and address of any manufacturer of 
records mentioned in this column may be ob- 
tained by writing Records, RADIO -ELECTRONICS, 
154 West 14th St., New York 11, N.Y. 
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Reputation Builder #2: It pays 

Only 51% of set -owners who wait 3 to 4 days 

for service are satisfied with the bill 

o be prompt 

BUT ... 69% of customers getting same -day 

service are satisfied with the bill 

it pays to replace with Sprague Twist -Lok* Electrolytics 

don't be vague... insist on 

*Trademark 

Another way to build and hold a reputation is to 
insist on top quality replacement parts. Callbacks 
due to replacement failures not only cost you money 
... they also cost you customers! Replace with less 
than the best and you place your reputation at stake. 
In capacitors, the best is Sprague. 

Take the Twist -Lok 'lytic, for example. Sprague 
TVL's have everything! More exact ratings ... 
higher quality to meet original equipment 
specifications. Every TVL for every voltage rating is 
made with expensive high -purity etched -foil anode 
construction -ultra stable film formation techniques. 
And etched cathodes meet the toughest ripple 
requirements. No wonder they're your first line 
of defense against callbacks! 

Get your copy of Sprague's latest radio and TV 
service catalog, C -455. Write Sprague Products Co., 
Distributors' Division of Sprague Electric Company, 
,81 Marshall Street, North Adams, Mass. 

wo 

SPRAGUE RESEARCH IS CONSTANTLY PRODUCING NE 'N AND BETTER CAPACITORS FOR YOU 
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AreThec CAM BF ELLERS 
Among Your Reference Books? 

radio - electronic 

Circuits 

Transistors and Their Application in Television -Radio 
-Electronics. The first practical book about tran- 
sistors for servicemen, engineers, amateurs and 
experimenters. Easy -to- understand explanation 
of transistor theory, properties, circuitry, installa- 
tion, testing techniques and servicing. 
100 pages; 5 x 8% "; illustrated $1.50 
TV Servicing Guide. Explains how to apply proper 
trouble- shooting procedures based on analysis of 
symptoms (most of which are illustrated by pic- 
ture -tube screen photos). Shows how to locate 
and eliminate trouble in every section of the 
TV receiver circuit. 132 pages; 8.1A x 11 "; 
illustrated $2.00 
Servicing TV Sweep Systems. Describes the opera- 
tion, circuit function and circuit variations of 
vertical and horizontal sweep systems common to 
most TV receivers. Tells how to analyze circuits; 
trouble -shoots for you. Explanatory photographs, 
waveforms, service hints and components de- 
scription. 212 pages; 5 x 8 ¡"; illus- 
trated $2.75 
Tape Recorders-How They Work. Explains record- 
ing theory, tape characteristics, motorboard 
mechanisms, drive motors, amplifiers, magnetic 
heads, volume indicators, equalization circuits - 
covers everything you want to know about record- 
ers and how to get best results from them. 
176 pages; 5% x 8W; illustrated $2.75 
TV Tube Location Guides. Shows tube positions and 
functions in hundreds of TV receiver models; 
helps locate faulty tube quickly; cuts trouble 
diagnosis and replacement time. 
Vol. 6. Covers receivers produced in 1955- 
1956. 236 pages; 5%s x 8W $2.00 
VOL 5. Covers receivers produced in 1953- 
1954. 200 pages; 5jß, x 8j," $2.00 

Color TV Training Manual. Prepares the service 
technician for Color TV work. Covers principles 
of the Color TV system; Color receiver circuits; 
installation and servicing of receivers. Includes 
color blocks outlining use of color test equip- 
ment. 260 pages; 83 x 11 "; 300 illustra- 
tions $6.95 
Transistor Circuit Handbook. This authoritative 
book completely covers transistor types, con- 
struction, characteristics, wiring and testing tech- 
niques, basic circuits, circuit applications; in- 
cludes reference charts, definitions; form- 
ulas. $4.95 430 pages; 6 x 9 "; illustrated 
Servicing AGC Systems. Describes the operation 
and circuit variations of the different types of 
AGC systems and explains the servicing tech- 
niques that can be applied. Illustrated by actual 
case histories and photos of symptoms. 
132 pages; 53. x 83¡"; illustrated $1.75 
Key Checkpoints in TV Receivers. Time -saving infor- 
matión on how to make quick tests at key points 
in TV receiver circuits to determine the section 
in which the trouble lies and how to check overall 
performance of the receiver to insure against 
callbacks. 
Vol. 2. Covers receivers produced in late 
1952 and 1953. 184 pages; 5y5 x 8y5".... $2.00 
Vol. 1. Covers receivers produced in late 
1951 and 1952. 182 pages; 5 x 8yß" $2.00 

95 OTHER SAMS BOOKS KEEP 
YOU AHEAD IN ELECTRONICS 

There is an authoritative Sams book on 
virtually any electronic subject in which 
you're interested. Check below for FREE 
Book List describing all Sams books. 

LEARNING ELECTRICITY FUNDAMENTALS 

This easy -to- understand new book covers the com- 

plete story of electricity: historical development; 

electron theory; static electricity; electrical funda- 

mentals; types and uses of fuses and switches; elec- 

trical resistance; Ohm's Law; magnetism; electro- 

magnetism; work, energy and power; theory, 
construction and use of transformers; operation 

uses of generators and motors (DC and AC); 

and controls; practical wiring and electrical 
apparatus. Complete and 

stud 
oritative. 4801)595 

pages; 5M X 8yß ": 

Learning Electricity Fundamentals...$5.95 
D Transistors and Their Application. $150 
D TV Servicing Guide. $2.00 

D Servicing TV Sweep Systems.. $2.75 

Tape Recorders $2.75 

TV Tube Location Guide. Vol. 1. $2.00 

TV Tube Location Guide. Vol. 2.. $2.00 

Color TV Training Manual $6.95 
D Transistor Circuit Handbook $4.95 

Servicing AGC Systems $1.75 
Key Checkpoints in TV Sets. Vo1.1 $2.00 

D Key Checkpoints in TV Sets. Vol. 2 $2.00 

Send FREE Book List 

HOWARD W. SAMS & CO., INC. 
Order from your Parts Jobber today, or 
mail to Howard W. Sama & Co., Inc., Dept. 2 -F7 
2201 East 46th St.,Indianapolis 5, Indiana. 
Send books checked above. My (check) (money order) 
for $ is enclosed. 

Name 

Address 

Zone State 
(outside U.S.A. priced slightly higher) 
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Look for 
SAMS 

BOOKS 
on the 

"Book Tree" 
at your 

Parts 
Distributor 

OVER 
1,000,000 

SAMS BOOKS 
SOLD TO DATE 
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SIDE -TONE CIRCUIT 
Most radio amateurs have, at one 

time or another, needed to monitor the 
modulator output of an AM transmit- 
ter. This usually occurs when a fellow 
ham reports distortion, hum or other 
types of audio troubles on the rf car- 
rier. When troubleshooting the modu- 
lator, we are then faced with the prob- 
lem of providing a dummy load to 
protect the modulation transformer 
during off- the -air tests. 

The diagram shows the approach 
used by G5WW and described in The 
Short Wave Magazine (London, Eng- 
land). The side -tone signal for moni- 
toring is reduced to a small fraction 
of the maximum available to avoid 
overloading the phones. The side -tone 
voltage is developed across R2 inserted 
in series with the B -plus side of the 
secondary of modulation transformer 
Ti. A small audio interstage or out- 
put transformer T2 is bridged across 
R2 to isolate the phones from the B- 
plus circuit. Phones are plugged into 
the jack for monitoring while trans- 
mitting or testing the modulator alone. 

MOD RF AMPL 

CLASS B MOD 

Z 
OMIT 

SI -a 

TI 

TO ANT 

RI 
MODULATOR 

DUMMY LOAD 

i 
I MONITOR PHONES 

Ra 

MOD R+ Si-b 

RF AMPL B+ 

The value of R2 is determined by the 
power output of the modulator and on 
the turns ratio of T2. Normally, you 
need not develop more than a few 
volts across R2. The wattage rating of 
R2 should be adequate to carry the cur- 
rent circulating in the secondary of 
T2. 

Dummy load Rl should have a watt- 
age rating equal to or greater than the 
maximum sine -wave output of the 
modulator and resistance approximately 
equal to the impedance of the modu- 
lated amplifier as found by dividing its 
plate voltage by plate current in am- 
peres. For example, a 1 -kw plate- 

_J - 
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RADIO- ELECTRONIC CIRCUITS 

modulated final amplifier may draw 
400 ma at 2,500 volts. Its impedance 
as seen by the modulator is 2,500/0.4 
or 6,250 ohms. Thus the modulator 
dummy load Rl should have a resis- 
tance in the range of 6,000 to 6,500 
ohms and rating equal to the sine - 
wave output of the modulator- usually 
about 50% of the dc power input to 
the rf amplifier. 

Power resistors are expensive and 
often unavailable in the desired watt- 
age or resistance. A number of mail - 
order radio supply houses often list odd 
lots and assortments of high- wattage 
wirewound resistors at only a small 
fraction of their normal cost. A num- 
ber of these can be selected and used 
in series, parallel or series -parallel to 
get the desired resistance and wattage 
at a great saving. 

REVAMPED MILVAMP 
The Milvamp described in the Decem- 

ber, 1955, issue is a clever and worth- 
while accessory for the technician's 
vtvm. The self- calibrating feature that 
I've added simplifies initial adjustments 
and permits an instantaneous check on 
calibration. 

Fig. 1 shows how I modified the in- 
strument. I adapted the self -calibrating 
feature from the General Radio Sound - 
Level Meter described on page 121 of 
the April, 1953, issue of this magazine. 
The range control was replaced by a 
1- megohm fixed resistor, and a double - 
pole 3- position switch and voltage 

I2AX71 

INPUT 05 1 5 

(Continued) 

9 

1 E 
I I tit Ñ' 210 

HTR 

10K FEEDBACK 50-75V 

ADJ FOR 100 X GAIN 

a SI -b 

0` 

NORMA TEST 
CALIB 

AD,; FCR IV R4 

IV 5 

6.3V 

r - 
PART OF VTVM PWR TRANS 

Fit.1 

divider were added. The voltage divider 
consists of precision resistors Rl, R2, 
R3 and variable resistor R4. 

With the switch set to CALIBRATE, 
R4 is adjusted for 1 or 1.5 volts on the 
vtvm. The switch is then thrown to 
TEST and the 10,000 -ohm feedback con- 
trol adjusted so the meter reads the 
same as in the calibrate position. This 
establishes the Milvamp's gain at 100. 
Now, switch to the NORMAL position 
and you are in business. 

Fig. 2 is an experimental modifica- 
tion providing five voltage ranges by 
switching fixed resistors across the 
feedback control to vary the amplifier 

R3 

IS R2 

RI IOn 

OIV 

r_ imu_tlttR-- _-- t_1_osi 

SENCORE I 

gandy'° 
R -C 

Substitution Unit I 

96 R 
Most 
Often 
Needed 

Components 
At YOUR 

Fingertips! 
3 pole, 12 position switch individually 
selects one of the "36" components 
for direct substitution. 
Contalnst 
* ,2 -1 wan 10% ratifier 

from 10 ohms te 5600 ohms 
* 12 -Y, watt 10% resistors 

from 10K ohms to 3.6 
megohms 

* 10 -600 volt cepdtor, Completely 
from 100 -mmfd. ro .Smfd. 

* 1 -1 Omfd., 450V ElecrratytIc 

* 1- 40mfd., 450V Electrolytic 
* For Shop, Lob, or outside service 

AVAILABLE AT ALL PARTS 

DISTRIBUTORS! 

I 

I 
r 

INSTRUMENTS CORP. 
171 OFFICIAL RD., ADDISON, ILL. 

isolated 

POPULAR 
SENCORE 
PRODUCTS 

Transistor 
Tester 
leakage 
Checker 
Pilo,,,,,, 
Tester 
Voltage 
Regulator 
Bias Supply 

Cul out this ad now for further information. J 
JUNE, 1 957 

COYNE 
TY 

TRAiHQUALIfrG 

AT LOWEST 
COO 

RA 
Only from famous COYNE do you get this 
modern up -to-the minute TV Home Training. 
Easy to follow instructions -fully illustrated 
with 2150 photos and diagrams. Not an old 
Radio Course with Television tacked on. In- 
cludes UHF and COLOR TV. Personal guid- 
ance by Coyne Staff. Practical lob 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 onlyfortraining -no costly 
"put together kits." 
SEND COUPON FOR FREE BOOK 
SEND COUPON BELOW for Free Book 
and full details including EASY PAY- 
MENT PLAN. NO COST OR OBLIGA- 
TION-NO SALESMAN WILL CALL. 

B. W. Pres. tri, COYN E FOUNDED 1N9 

A TECHNICAL TRADE INSTITUTE OPERATED NOr FOR PROFIT 
500 s. Paulina Dept. A7-11T4 Chicago 12, Illinois 

Television Home Training Div. 
500 S. Paulina St., Chicago 12, Ill.,Dept. A7 -HT4 

Send FREE BOOK and details of your Television 
Home Training offer. 

Name 

Address 

1COYNE ELECTRICAL SCHOOL 

LCity State J 

13UII1) THE ENT- 
BUILD ALLIED'S OWN 

knïght 
kits 

Here is a typical Knight -Kit value - 
available only from ALLIED -one of 

45 great Knight -Kits you'll find 
in our special Supplement No. 165. 

Write for tour FREE copy today. 

knight -Kit HOBBYIST VALUE 

10- CIRCUIT TRANSISTOR LAB KIT 

Model 
Y -299 

$1545 

One of the most remarkable kits ever devel- 
oped! You go from one exciting project to 
another ...each circuit has a practical use, 
and helps to teach you how transistors 
work. One side of the printed circuit board 
is screen -printed to show where all compo- 
nents go -after you solder the basic parts 
in place, you change from one circuit to the 
next merely by inserting "plug -in" leads 
into the proper jacks on the board -no addi- 
tional soldering! Makes any of these 10 cir- 
cuits: 2 -stage AM radio; photo -electronic 
relay; wireless broadcaster; code practice 
oscillator; electronic switch; audio amplifier; 
capacity -operated relay; electronic timer; 
voice -operated relay; electronic flasher. In- 
cludes all parts, 2 transistors, dual head- 
phones (also serve as mike), relay, photo- 
cell, battery, "plug -in" circuit leads, guide 
cards, instruction manual. 3 lbs. 
Model Y -299. Net, F.O.B. Chicago.... s 45 

OTHER knight -kit HOBBYIST VALUES 

41`sIII 
. ¡¡'s __It, 

"SPACE SPANNER" BC /SW 
RECEIVER KIT 

Y-243 $1595 

"RANGER" SUPERMET 
BROADCAST RECEIVER KIT 

Y-735 51725 

TRANSISTOR 
RADIO KIT 

Y -765 SLITS 

2- STATION 
INTERCOM KIT 

Y -295 $1475 

See our Supplement No. 165 for 12 other 
knight -kit hobbyist values 

freQ SUPPLEMENT 
featuring knight -kits 
Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight -Kits, including Test 
Instruments, Hi -Fi, Hobbyist 
and Amateur Kits. Write 
for your copy today. 

ORDER FROM 

ALLIED RADIO 
Dpf.O2F -7, 100 N. Western Ave., Chicago 80, III. 
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Sylvania 
IF 

Amplifier 
Tubes 

"fixed- laias" tested 
In determining the plot* current (10 and Transoms. 
ductance curves, grid bias is fixed of three points. 
These points, representing conditions of weak, aver- 
age, and strong signals establish the nature of the 
plate current characteristic curve. The "Axed bias" 
points selected vary according to tube type. 

tow "Axed bias' point at 
-1 volt (bottom scale) 

Mid -range "fixed bias" point at 
-3 volts (top scale) 

6 4 

EGi - VOLTS 

14 

12 

10 

2 
8 , 

H 
6 

High "Axed bias" peint of 
-7.6 volts (botter scale) 

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

100 

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. 

ADIO- ELECTRONICS 
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for sta,lble performance 
and service dependalDility 

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 set 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 
fel low and black carton. 

SYLVANIA 
SYLVANIA ELECTRIC PRODUCTS INC. 
1740 Broadway, New York 17, N. Y. 

In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Bldg., Montreal 

LIGHTING RADIO ELECTRONICS TELEVISION ATOMIC ENERGY 
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Topliners are built for dependability. Wind, snow, ice 

. . . the Topliners takes them alt in stride. Superior 
mechanical design, careful asserribli plus the right 
choice of materials results in ar antenna that far ex- 

ceeds "staying ability" of any otl-er antenna. When 

you install a Topliner -relax . . .) ou can stake your 
reputation on its performance, dependability, and 

appearance. 

T ode mo,k 

TECHNICAL APPLIANCE CORPORAT ON SHERBURNE, N. Y. 

IN CANADA: Hackbusch Electronic!, Ltc., Toronto 4, Ont. 
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RADIO -ELECTRONIC CIRCUITS (Continued) 
2000 

470K 

I2AX7 6AV6 

10 MEG 

I0K 

FEEDBACK 

INPUT 

RS 12K scow ! . S ® 
R6 40K 150MV 500K BIAS 

R7 120K 

R8 400K 

SOW 

I 

R9 L2MEG 
SMV 

TEST 

ALIB 

R2+R3 980a I°L 

.01 OR .015V 

Fig.2 

gain. A direct -coupled 6AV6 cathode 
follower improves the high -frequency 
response and isolates the feedback net- 
work from the output circuit. The 
values of feedback resistors R5 through 
R9 may have to be determined experi- 
mentally. The bias control is set for 
maximum output as indicated on a 
scope connected to the output terminal. 

We suggest constructing a small 
power supply to deliver 6.3 volts ac 
and 150 -200 volts do for the circuit 
in Fig. 2. This improves performance 
and makes the Milvamp more useful 
with other test instruments. 

POLARIZED MARKER PIPS 
To minimize waveform distortion 

and simplify identification of markers, 
it is often desirable that a marker 
generator provide positive- or negative - 
going pips on the curve displayed on 
the scope. The diagram shows an easily 

IK 470n. 

ADJ TO 1 OR 1.55 
®GR CALIB 

R4 67K 

RI 10/1.1% 6.3V 

FROM 
MARKER GEN 

OUTPUT 

IN64 
IOK 

I00RPf 

MARKER 
OUTPUT 
LINE 

constructed addition to the output cir- 
cuit of most marker generators to pro- 
vide positive, negative and bipolar pips 
at the flip of a switch. The diode clips 
and removes the positive or negative 
peaks of the marker signal, depending 
on the switch setting. The switch is 
a dpdt lever, toggle or slide type with 
spring return to the open center posi- 
tion.- George D. Philpott END 

"The symptoms are familiar. Loss of 
vertical sync, followed by the back ac- 
cidentally falling off and three tubes 
changing sockets." 
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try 
'Phis wpm one 

A HANDY KINK 
In his article "Tracking Down an In- 

termittent" in the December, 1956, 
issue, Bob Middleton describes how he 
uses a heat lamp in localizing inter - 
mittents. I follow his procedure to lo- 
cate the general area of the faulty com- 
ponent and then carry it one step fur- 
ther to pinpoint the trouble. 

I take a sheet of asbestos paper 
like that used by heating and insulat- 
ing crews and punch a s/4 -inch hole in 
its center. Holding the sheet over the 
lamp. I can concentrate the heat on 
only one or two components at a time 
so the bad actor can be run down. With 
this method I can apply heat faster 
and more uniformly than by holding a 
hot soldering iron close to the sus- 
pected component. Joseph Lacey 

LOW -VOLTAGE NEON FLASHER 
While it is generally considered that 

about 75 volts is needed to flash a neon 
bulb, it is possible to obtain a test flash 
with 1.5 volts by using the arrange- 
ment shown. The bulb flashes each time 
the test prod is lifted to break the cir- 
cuit. The bulb element that flashes is 
the positive terminal. 

TEST PRODS 

IIINDUCTOR 

® NEON 

< 
T 

Look around in your junkbox for any 
small iron -core inductor. If you have a 
horizontal blocking oscillator trans- 
former, use the primary winding. If you 
want to make a vest -pocket tester, re- 
wind the coil on a 1/4x4 -inch iron core. 

The counter -emf of the coil steps up 
low voltages when the test prod is 
lifted from the low voltage circuit, 
causing the bulb to flash. Robert G. 
Middleton 

COMBINATION VTVM PROBE 
Many popular electronic multimeters 

have separate probes or test leads for 
ac volts and resistance measurements 
and another set for dc voltage. Fig. 1 

HMs 

st 
PHONE TIP) 

AC/DC 

I MEG 

DC 

S2 

wuS 
IMIKE CONN) 

END CLIP iiyl 

and the photo show how a dc /ac -ohms 
probe can be used for all measurements. 
Two built -in switches select the de- 
sired function. When S1 is set to OHMS, 
the circuit is completed straight 
through to the OHMS terminal on the 

JUNE, 1957 

666 
VOM 

METER OVERLOAD PROTECTION AND OVERLOAD SIGNAL 

LIGHT. It is fused to prevent most common burn -outs and 
instrument damage. The 666 has complete meter movement 

overload protection. An overload signal light warns the opera- 
tor of overloads, or incorrect polarity. 

RAPID, RELIABLE AND ACCURATE MEASUREMENTS 

43 Unduplicated Ranges. 
Long 147/8") Scales are Color -Coded for clarity. 
Illuminated Dial for easier reading. 

AC CURRENT RANGES (from 1.5 MA to 15 Amps) MEAN FEWER 

INSTRUMENTS TO CA1iRY 

RELIABLE PERFORMANCE 

Doubly Shielded 45 UA movement assures continuous accuracy. 
Permanent Accuracy 3% DC, 4 % AC. 
Sensitivity: 20,000 Ohms /Volt DC, 2,000 Ohms /Volt AC. 

CONVENIENT TO CARRY 

This instrument, with its unbreakable steel case, fits into the 

provided handsome leather carrying case which has space 
for all accessories. 
Lightweight: 4 lbs. 4 oz. 
Compact: 33/4" x 65/8" x 71/2 ". 

Complete with Probes, Power Cord, Batteries and 
Leather Carrying Case at your Parts Distributor. $64.50 

PHAOSTRON INSTRUMENT AND ELECTRONIC COMPANY 

151 Pasadena Avenue, South Pasadena, California 
((P091 11 .w.en, I. 19 Inel SI New 1u1 1 N 1 
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you 

get down 

to 
fundamentals 

with 

GOODMANS 
ARU 3 -WAY 

speaker 
systems 

ARU 
ENCLOSURE 

MIDAX Mid -Range 

AUDIOM Woofer 

TREBAX Tweeter 

Reproduce bass fundamentals to 
as low as 20- cycles with no reso- 
nant peaks above that frequency, 
and provide smooth response to 
20,000 cycles. 

ROCK BAR CORPORATION 
630 Halstead Avenue, Mamaroneck, N.Y. 

Canada: A. C. Simmonds and Sons Ltd., Tor., Ont. 

Please send me complete details on Goodmans ARU 
3 -Way Speaker Systems and ARU Enclosure Kits, 

NAME 

ADDRESS.................... ._......_...._........._ _.. _....... 

CITY ZONE STATE 

Combination probe compared with the 
mass of probes and cables it replaces. 

meter. Switching to AC-DC connects the 
probe tip directly to the VOLTS terminal 
on the meter when S2 is on AC and 
through a 1- megohm resistor when 
measuring dc. 

The housing is 1% -inch inside diam- 
eter aluminum tubing with machined 
plastic or fiberboard inserts in the ends. 

Fit a 

The cable may be two- conductor shield- 
ed cable or two -conductor coax such as 
RG- 22/U.- Vincent Lavarone 

(Construction and operation can be 
simplified by replacing S1 and S2 with 
a three -position single -pole slide switch 
connected as in Fig. 2. The output con- 
nectors are selected to match those on 
your vtvm.-Editor) 

PENICILLIN SYRINGES 
My doctor saves empty disposable 

penicillin syringes for me. They are 
convenient containers and applicators 
for oil, contact cleaner and other serv- 
ice chemicals. The syringes take up 
very little space in the tool kit and are 
handy for forcing liquids into hard -to- 
reach spots. -William Porter 

BATTERY HOLDERS 
The design of these holders permits 

quick replacement of cells -simply pour 
out the old and slide in the new. The 
holders in the photo were designed for 
Eveready No. 912 penlight cells (or 
any other brand of the same size). 

The short one il; made from a 31/4- 
inch length of 1/4-inch copper tubing 
and holds two cells (3 volts). The 
mounting bracket is a 11/4 x 1/4 x 1/16 - 
inch brass strip, with two 1/4-inch holes 
drilled through it soldered to the tube 
near one end. A lug is formed on one 
end of the tube to contact the negative 
terminal of the battery and hold them 
in. To do this, make two saw cuts about 

(Continued) 

1/4 inch apart and then bend the lug in- 
ward. 

For the positive contact, bend a metal 
strip (shaped like a question mark) 
from a piece of spring brass 3/s x 1% 
inches and drill a 1 -inch hole in it. 
Slide two cells into the tube and mount 
the parts, using three screws. The nega- 
tive lead can be soldered anywhere on 
the tube or mounting bracket. Solder 
the positive lead to the spring contact. 

The long holder contains three cells 
(41/4 volts) and is made from a 5 -inch 
length of 1/4-inch tubing. The tube is 
held by a cable clamp on one end and 
a screw through a 1/4-inch hole at the 
other. 

.11 

When it is mounted on a metal 
chassis, insulate the spring contact 
from the chassis. You can have positive 
ground if you slide the batteries into 
the holder in the opposite to normal 
direction. If the contacts are made 
right, they will still make an excellent 
connection. -Art Trauffer 

ERRATIC RECORD PLAYERS 
Slippage in the friction -drive mech- 

anism of rim -driven phono turntables 
often causes erratic and unsatisfactory 
performance in record players. If this 
condition cannot be corrected with 
normal service adjustments, paint liquid 
nonslip compound on the inner rim of 
the turntable, the edge of the rubber - 
tired drive wheel and on the metal 
shaft that engages and drives it. I 
use a compound prepared by General 
Cement for slipping dial belts and drive 
cords and find it works even better on 
phono drives. The stick type nonslip 
compound is not nearly as effective as 
the liquid on record players but it is 
very good for use on dial cords. Paul 
Ealk END 

CP2Q9 
., 

®o 
------. 

$r. e 
"Reception is so bad here that we have 
to have this control to keep the snow 

from drifting." 
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Technicians' 

Nees 
FEW TV LICENSES 

Few television licenses have actually 
been issued after one year of TV licens- 
ing in Detroit -a total of only 135. Only 
1,041 applications for examination have 
been fi:ed, about 20% of those who are 
required to be licensed. Of this group 
941 have taken tests, 333 have passed 
and 135 have paid the license fee and 
picked up their licenses. 

The ordinance calls for all persons 
engaged in instaling, servicing, main- 
taining or repairing television equip- 
ment to have a license. The service 
dealer must be licensed or employ a 
licensed technician. 

SERVICING TELERAMA 
For three days at the Ritz -Carlton 

Hotel in Atlantic City, N. J., the service - 
industry Telerama, sponsored by the 
Council of Radio & Television Service 
Association of the Delaware Valley, 
took over. H. Harrison Neel and Reg- 
inald Cherrill, co- chairmen of the coun- 
cil, report that more than 300 turned 

out for the meeting. One came from 
as far as Winston- Salem, N. C. 

The overall theme behind the meet- 
ing was "Let's Unite the Service In- 
dustry." This was the first extensive 
conference type meeting to be held in 
31 years. A similar meeting was pro- 
posed for next year. 

A key day in the proceedings featured 
demonstrations of Raytheon's Radar 
Range, a feature of great interest to 
the wives. A talk by Dr. Walter Grat- 
tidge of G -E on high -temperature elec- 
tronics followed. In the afternoon an 
address on material resources of elec- 
tronics by H. W. Leverenz of RCA was 
followed by a presentation by the 
Hickok Electrical Instrument Co. of its 
new punched -card tube tester to end 
the day. 

At the Telerama banquet Charles 
Settle, a council member, was toast- 
master. Mr. G. Burns of G -E and Mr. 
Shipman of CBS -Hytron were among 
the speakers representing service -in- 
dustry leaders. 

LICENSING BILL PASSED 
A bill calling for licensing of all TV 

service technicians, dealers and distrib- 
utors has been passed by the Long 
Beach (N.Y.) City Council, making this 
community the first in Long Island to 
do so. The law went into effect May 1. 

The city had hoped that the State 
Legislature would pass a licensing bill 
this session and had withheld action on 
its bill to allow the state to act. 

Christopher Stratigos, president of 
the Radio & Television Guild of Long 

WHY BEAT YOUR BRAINS OUT? 

Merit exact replacement coils 
and transformers are always 

available at your nearest 
parts jobber -and they slide 

into chassis and circuit 
like a banana on ice! 

MERIIL" 
MERIT COIL AND TRANSFORMER CORP. 

4421 N CLARK ST., CHICAGO 40, ILLINOIS 

JUNE, 1 9 5 7 

LEARN 

TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U-S. 
V t nn and Non- Veterans -Get practical training 
in Lop opportunity fields. Prepare now for a better job 
and a real future. Advanced education or previous 
experience not needed. Employment service to 
graduates. 

Enroll NOW -Pay Later 
Finance Plan and Easy Payment Plan. Also Part 
Time Employment help for students. Training in 
Refrigeration and Electric Appliances can be included. 

FREE BOOK Clip coupon for Big Free Illus- 
trated Book. No obligation and 

No Salesman Will Call. Act NOW. 
B. W. Cooke. Jr.. President OPERATED 

NOT FOR PROFIT COYN E 500 SPaulina. Chicago 
Dest.A7 -8114 

r B. W. COOKE, Jr., Pres. 
COYNE Electrical School 
500 S. Paulina St., Chicago 12, III. Dept. A7.81 H 

Send FREE BOOK and full details on: 
TELEVISION -RADIO 
ELECTRICITY- ELECTRONICS 

NAME 

ADDRESS 

CITY 
f.. 

STATE J 

t3UiW TOE lST- 
BUILD ALLIED'S OWN 

knight= 
Kits 

Here is a twpical Knight -Kit va ue- 
available oily from ALLIED -one of 

45 great Knight-Kits you'll find 
in our special Supplement No 165. 

Write for your FREE copy today. 

knight -kit HOBBYIST VALUE 

PHOTC- ELECTRONIC RELAY KIT 

Model 
$1350 Y -702 

Build your own modern, dependable photo- 
electric system at low cost! System con- 
sists of relay kit and light source. Ideal as 
counter, announcer, burglar alarm (can be 
set to ring bell continuously when beam is 
broken) and for hundreds of other uses. An 
ultra -sensitive system, easy to assemble 
and capable of professional results., 
Relay Kit Only. SPST contacts, rated 1 amp. 
Supplies 6.3 v. at 0.6 amps for alarm, 
counter, etc. Max. counting rate: 600 per 
minute. Uses sensitive cadmium aelenide 
photocell. Usable distance from light source 
below: White, 250 ft; deep -red filter, 125 ft. 
With 5696 thyratron tube. Size, 5 x 3 x 5 ". 
Shpg. wt., 2)J lbs. 
Model Y -702. Net, F.O.B. Chicago.. $13" 
Light Source Kit Only. Sealed -beam bulb; 
capped filament; removable dark red filter. 
6: 6 x 4 ". Shpg. wt., 3MJ lbs. 
Model Y -703. Net, F.O.B. Chicago.... $6 75 

OTHER knight -kit HOBBYIST VALUES 

WIRELESS 
BROADCASTER KIT 

Y -705 5950 

50 W /SEC. ELECTRONIC 
PHOTOFLASH KIT 

Y -244 $2850 

PHONO 
AM?LIFIER KIT 

Y -790 S895 

PHONO 
OSCILLATOR KIT 

Y -760 á585 

See our Supplement No. 165 fer 12 

other knight -kit hobbyist values 

free 
_......wes. I; 

SUPPLEMENT 
featuring knight -kits 
Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight -Kits, including Test 
Instruments, Hi -Fi, Hobbyist 

i and Amateur Kits. Write 
for your copy today. 

ORDER FROM 

ALLIED RADIO 
D0.02 -F -7,100 N. Western Ave., Chicago 80, Ill. 
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THE REACH IS RIGHT AND TIGHT 
with KRAEUTER LONG NOSE PLIERS 

AS MODERN AS TOMORROW 

You can depend on reach- 
ability and cutting power 
with Kraeuter's #1781 Long 
Chain Nose Pliers. And your 
reach will be tight and sure 
for those hard -to- get -at sobs 
with the extra long milled 
jaws of these pliers. 

Buy the right line -Sell the 
right line. It's the Kraeuter 
line for electronic and elec- 
trical work. Kraeuter tools 
are unreservedly guaranteed. 

Send/or catalog #25illustrat- 
ing complete Kraeuter line. 

BUY THE FINEST 
BUY KRAEUTER 

BUY AMERICAN 

kraeuter & co., inc 
FOR 100 YEARS THE FINEST IN HAND TOOLS 1860 -1960 NEWARK. N. J. 

SERVICE MEN KNOW THERE IS JUST ONE 

HUSH 
Firs. U.S. Pat. Off. 

Chemically engineered for tuners and 
switching mechanism 

Hush comes in a 6 ox. pressure 
can with sufficient pressure to 
reach all contacts to wash -away 
that dirt, leaving clean and posi- 
tive contacts, protected with a 
lasting lubricant film. 

$2.25 net 
Hush also avail- 
able In 2 oz., 8 
oz. and 32 oz. 
containers. 

EVER -QUIET 
Ft 9. U.S. Pat. Ott_ Pend. 

Since 1949 the Original Volume Control 
and Contact Restorer 

EVER -QUIET is a free -flowing 
liquid that leaves no powder resi- 
due. Scientifically designed to seep 
around the shaft and penetrate 
the control or potentiometer, 
cleaning and contacts and leaving 
a safe protecting film. Harmless to 
metals, wire or carbon. Will not 
affect inductance, capacitance or 
resistance. 
2 oz. bottle with 
handy dispenser 
(32 oz. size available) 

See your distributor or write to 

CHEMICAL ELECTRONIC ENGINEERING, INC. Matawan, New Jersey 

only 59c 
Net 
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Island, said he was satisfied with the 
bill. Originally designed to protect only 
the customer, the bill was amended 
after a request by the guild to include 
two representatives, of the servicing in- 
dustry on the administrative board. 
One would be from the selling and serv- 
icing field and one a service technician. 
The other three members will be a 
lawyer, a science teacher and an elec- 
trical engineer. All board members 
must be residents of Long Beach. 

Oral and written examinations will 
be given to TV technicians applying for 
the annual license. The fee which will 
be set by the board cannot be more 
than $10. 

The bill applies to all people engaged 
in selling, distributing or servicing TV 
equipment in Long Beach. A $5,000 
bond will be required. 

Licenses can be revoked for failing 
to leave a detailed bill, for fraudulent 
or misleading advertising or failing to 
give board members records of charges 
or overcharges upon request. 

All violators are entitled to a hearing 
before the board. Licenses can be re- 
voked only by a majority vote. Viola- 
tors are also subject to court action 
with a maximum penalty of a $250 fine, 
30 days in jail or both. 

GUILD PRAISES AD BACKING 
Manufacturers whose advertising fa- 

vors the independent service technician 
are praised by the Radio & Television 
Guild of Long Island. 

The guild resolved that letters be 
sent to P. R. Mallory, CBS -Hytron, 
Raytheon Manufacturing, Tung -Sol 
Electric, Sprague Electric and West- 
inghouse Electric, commending them 
for their ads favoring the independent 
service technician. 

STATE LICENSING BILL 
CSEA of California has presented 

its revised state licensing bill to the 
Senate Interim Committee on Licensing 
Business and Professions. 

Under the bill, radio and TV tech- 
nicians would be required to obtain 
state licenses to perform any services 
in connection with repairing, mainte- 
nance, installation or adjustment of 
radio or television receivers. People 
who have been working at full -time 
servicing for the last 12 months can 
qualify for the license without an 
examination, if satisfactory proof of 
this experience is shown. A $500 cash 
performance bond must be posted. 

Licenses could be revoked for in- 
competence, deceit or dishonesty. A 
revoked or suspended license can be 
reissued if an applicant demonstrates 
his rehabilitation after a period of 
1 year. 

FRTSAP AWARD 
Paul Wendel, former editor and pub- 

lisher of Service Management, received 
the annual award of the Federation of 
Radio, Television Service Association 

RADIO -ELECTRONICS 
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TECHNICIANS' NEWS 

of Pennsylvania in recognition of his 
service to the independent electronics 
service industry in 1956. The day of 
the award was designated "Paul Wen- 
del Day" by the Harrisburg, Pa., 
American Legion Post. 

OSCILLOSCOPE COURSE 
The Associated Radio & Television 

Servicemen (ARTS) Chicago, Ill., is 
presenting a course on oscilloscopes. 
Classes, held once a month, are con- 
ducted with the cooperation of the 
Simpson Electric Co. 

Participation was by written invita- 
tion to register. The class is now closed 
and is expected to run for about a year. 

DRUGSTORE TUBE TESTERS 
A new attitude toward drugstore tube 

testers has been adopted by many TV 
technicians. Instead of trying to fight 
those who are installing the devices, 
they are ordering testers that they will 
install and maintain in local super- 
markets and drug stores. 

This change in attitude is a result 
of surveys which showed that the ma- 
jority of sales by these units occur 
during the hours that service shops are 
closed. For example, 33% of the sales 
take place on Sunday evenings. 

A self- service tester in his shop also 
helps the service technician. The cus- 
tomer who tests his own tubes, only to 
find them all good, realizes that he must 
leave his set for bench repairs. 

MINTSE REPORTS 
The Minnesota Television Service En- 

gineers, Inc. (MINTSE) is presenting 
classes at the University of Minnesota's 
Center for Continuation Study. 

The classes held on May 27, 28 are 
designed for technical assistants, clerks, 
and secretaries. They will cover topics 
such as phychology of merchandising, 
telephone techniques, customer rela- 
tions, and handling of related office and 
shop procedures. 

Earlier in May three days of similar 
classes were held for service managers 
and service engineers. 

250,000 TUBES SEIZED 
The District Attorney's office of the 

Bronx, N. Y. seized 28 barrels contain- 
ing a quarter million rejected tubes re- 
ported stolen from RCA's Woodbridge, 
N. J. plant. A basement raid at 40 
Featherbed Lane, Bronx, N. Y., re- 
vealed the cache. Leonard Wachsman, 
owner of the Industrial Testing Labora- 
tories, rented the basement. Mr. 
Wachsman said he bought the tubes 
not knowing they were stolen. He was 
held for concealing stolen property. 

TV TECHNICIANS FINED 
Two TN" service technicians were con- 

victed in Muscogee Superior Court in 
Columbus, Ga. 

Robert L. Farris, Teletron TV Serv- 
ice, was fined $350 and placed on proba- 
tion for 12 months. During his trial, 
expert witnesses testified that a TV set 
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with only a bad fuse was taken to the 
shop and the owner billed for several 
tubes and other unnecessary parts. 

Douglas A. Thomas, also of Teletron 
Service pleaded guilty and was fined 
$250 and put on probation for a period 
of 12 months. 

Judge Thompson said that the public 
must be protected from TV repair 
practices like those the men were 
charged with. He went on to say that 
the leniency of the sentence was not a 
precedent and that future violations of 
this sort would probably be dealt with 
more severely. 

RTA- PASADENA MEETS 
The Radio Television Association - 

Pasadena, listened to insurance coun- 
selor Robert Lloyd discuss insurance 
programs for a small business at a 
recent meeting. He covered liability, 
property and life insurance needs of a 
TV service and sales organization. 

A report of the meeting of the Board 
of Delegates of California Electronics 
Association was heard. Members were 
also told of activities to form all 10 
service associations in Los Angeles 
County into a single organization. 

TECHNICIAN BECOMES 
INVENTOR 

A plan to eliminate effects of slow 
season TV servicing has turned radio 
and TV service technician Murray Bar - 
lowe of Bethpage, L. I., into an inventor, 
industrial consultant and radio manu- 
facturer. 

The new operations were adopted to 
end layoffs in slack seasons and insure 
having enough men on hand for the 
September service rush. 

Some of the new activities are; devis- 
ing an electronic mat weighing device 
to weigh Fiberglas as it is piled on a 
drum; develop an electronic glass level 
control for maintaining the level of 
molten glass in a furnace; develop elec- 
tronic instruments for a heart and lung 
machine. Production of an all- transistor 
wrist radio is also scheduled to begin 
soon. 

SYLVANIA COLOR COURSE 
Sylvania Electric Products has set 

up a free 14- lesson course in color 
television repair. Correspondence les- 
sons are obtainable through local 
Sylvania distributors. END 

A commemorative stamp honoring 
Heinrich Rudolph Hertz, the first to 
create, detect and measure electromag- 
netic waves, has been issued by West 
Germany on the 100th anniversary of 
his birth on Feb. 22, 1857 in Hamburg. 

notes 

and 

quót 

loudspeaker logic 

for the newcomer 

to high fidelity 

PART I 

advantages of a system made 
with components 

"High Fidelity" is a 
phrase invented by 
sound lovers who 
were determined to 
find a better way of 
reproducing music in 
their homes. They 
found equipment 
which would accom- 
plish this in the small 

The very beat loud - establishments of 
sound specialists who speaker system - 
were making preci- The Hartsfield 
sion reproduction equipment primarily for the 
motion picture and broadcasting industries. 

Today there are two kinds of high fidelity. 
The first kind is the music system assembled 
from specialist -built components. The second 
is the ordinary, packaged, complete radio - 
phonograph to which the term "high fidelity" 
is indiscriminately attached as a merchandis- 
ing slogan. Since the second kind appropriates 
the words from the first, we shall call the orig- 
inal, component type, "true high fidelity ". 

The components in a true high fidelity sys- 
tem will consist of a loudspeaker system, 
power amplifier, preamplifier -control unit, 
and sound sources. The source components 
may be of any of the following: FM and AM 
radio tuners, record changer or player, tape 
machine, television chassis. 

The advantages to owning a music system 
made up of components are: 1. You get better 
quality sound for less money. 2. You can bal- 
ance the quality of components. 3. You can 
continue to improve upon your system. 4. The 
system you select will exactly match your in- 
dividual needs. 

JBL Signature loudspeakers are true high 
fidelity components made by James B. Lan- 
sing Sound, Inc., a manufacturing concern 
which devotes all of its energy and resources 
to making the very best loudspeakers possible. 
JBL Signature speakers are made with the 
care and precision usually associated only 
with the manufacture of scientific instruments. 
Components of this quality are only available 
for use with true high fidelity systems. They 
are demonstrated and sold by dealers who 
specialize in audio components. There is a 
JBL Signature speaker for every purpose. 
They range from the beautiful, small, Model 
D208 eight -inch extended range unit to the 
mighty Hartsfield, a complete speaker system 
built around JBL Signature Theater Speakers. 
Write for your free catalog and the name of 
the audio specialist in your community. 

every note a perfect quote 

"JBL" means 

JAMES B. LANSING SOUND, INC. 

2439 FLETCHER DRIVE, LOS ANGELES 39, CALIF. 
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new 

Devices 

AMPLIFIER. Model ST -10 for 
stereophonic tape playback. 
Dual preamps and 10 -watt am- 

plifier. Flat response from 20- 
20,000 cycles. l% distortion at 
10 watts. -David Bogen Co., Inc., 
Paramus, N. J. 

AMPLIFIER KIT. KT -12o. 60- 
watt, Ultra- Linear amplier kit. 
EF86 voltage amplifier, 6SN7- 
GTB phase inverter, push -pull 
EL34 output. Inter'nto(1ulation 

distortion 0.6% at 60 watts, 
0.15% at 30 watts. 16- 90,000 
cycles at 60 watts; 2- 220.000 
cycles at 1 watt. 0.55 v. in for 
full output, 20 -db feedback, hum 
80 db below rated output. Re- 
mote switching and preamp 
power takeoff sockets. 674, x 14 
x 7 15/16 inches. -Lafayette 
Radio, 165 -08 Liberty Ave., Ja- 
maica 33, N. Y. 

RECORD PLAYER. Garrard 
model T 31k 11. 4 -speed single - 
record player. 4 -pole shaded in- 

duction surge motor. Belt -free 
drive, approved wiring, electric 
line cord and pickup cable ready 
to plug in. Starts and stops au- 
tomatically. Cabinet 19% x 121 
inches; 3 inches above motor 
board; 2 1/6 inches below.- 

Garrard Sales Corp., 80 Shore 
Rd., Port Washington, N. Y. 

AMPLIFIER KIT. Model PERI- 
50, 50 watts, 20- 35,000 cycles. 
Less than 0.1' harmonic distor- 
tion. Designed for quick assem- 
bly. Etched -copper circuit board 

replaces wiring. Complete with 
all parts and soldering iron. - 
Printed Electronic Research 
Inc., 4212 Lankershim Blvd., 
N. Hollywood, Calif. 

HI -FI AMPLIFIER. HFA -15o. 
15 -watt amplifier. Dc filaments 
for all voltage amplifiers. Pre- 
set level controls. Optional cover 
(AC -150) in choice of colors. 
Table or bookshelf use. Can be 
installed in existing cabinets. 
6 inputs: magnetic and ceramic 
phono cartridges; tape record- 
er; AM, FM or AM -FM tuners; 
additional equipment. Contour 
control infinitely variable from 
flat to 26 db of compensation. 

Abraham Marcus, 
co- author of famous 
best -seller 
"Elements of Radio" 
makes amazing 
offer! 

12 x 7 x 3 -inch chassis. 19 
pounds. -Sonotone Corp., Elms- 
ford, N. Y. 

HI -FI AMPLIFIERS. Model 23- 
15, 12 watts; model :25, 20 
watts; model 2.160, 50 watts. 3- 
position speaker switch, built -in 
preamp, rumble and scratch 
filters, loudness control, 8 -posi- 
tion selector. equalization switch 
with separate tape and phono 

input. - Bell Sound Systems 
Inc. 555 Marion Rd., Columbus, 
Ohio. 

AUDIO AMPLIFIERS. Popular 
Economy 10 -, 15- and 30 -watt 
amplifiers. 10 -watt covers up to 
20,000 square feet: 15 -watt, 50,- 

000; 30 -watt, 100,000. With 
trumpet speakers. Phonograph 
tops for 15- and 30 -watt models 
available. -Precision Electron- 
ics Inc., 9101 King St., Franklin 
Park, Ill. 

PRINTED- CIRCUIT BOARDS 
for construction of hi -fi ampli- 
fiers and preamps. Model 13 bas- 
ic amplifier may be connected as 

TRY MY Z;3irg COURSE FREE 
REPAIR FOR 1 MONTH 

"If you haven't earned at least $100 in spare 
time during that period you pay not a cent." 

Here it is! The most amazing guarantee ever offered on any radio -TV course 
anywhere! Well send you Abraham Marcus' course to use FREE for one full 
month! If in that time you haven't actually made 5100 fixing radios and TV 
sets, just return the books to us and pay not a penny! 
Why do we make this sensational offer? First, because these books are so easy to use. They are written in the same clear, easy -to- understand language that made the author's "Elements of Radio" a 1,000,000 -copy best -seller. Second, because these books get right to the point -tell you what to do in 1 -2 -3 fashion. For example, once you master the first few chapters of the TV book you are ready for business -ready to do service jobs in the field -jobs that account for over 80% of all service calls. 
DON'T WAIT! you risk nothing when you send the coupon at right. You don't have to keep the books and pay for them unless you actually make extra money fixing radios and TV sets. Even when you decide to keep them, you pay on easy terms. Mail the coupon now. 

WHAT YOU GET IN THESE 3 GIANT VOLUMES 
ELEMENTS OF TELEVISION SERVICING. Analyzes and illustrates more 
TV defects than any other book, and provides complete step -by -step procedure for correcting each. You can actually SEE what to do by looking at the pictures. Reveals for the first time all details, theory and servicing procedures for the RCA 28 -tube color television receiver, the 
CBS- Columbia Model 205 color set, and the Motorola 19 -inch color receiver. 
RADIO PROJECTS. Build your own receivers! Gives you 10 easy -to- 
follow projects, including crystal detector receiver -diode detector re- ceiver- regenerative receiver- audio -frequency amplifier- tuned -radio- 
frequency tuner -AC -DC superheterodyne receiver -etc. 
108 

RADIO SERVICING Theory 
and Practice. Here is every- 
thing you need to know 
about radio repair, replace- 
ment, and readjustment. 
Easy - to - understand, step - 
by -step self- training handbook shows you how 
to locate and remedy defects quickly. Covers TRF receivers; superheterodyne receivers; 
Shortwave, portable, automobile receivers, etc. Explains how to use testing instruments such 
as meter, vacuum -tube voltmeters, tube check- 
ers, etc., etc. 

., 

i 

MAIL THIS COUPON 
Prentice -Hall, Inc., Dept. 5744 -H1 
Englewood Cliffs, New Jersey 
l'Lv .. tnl inn .5 bi :«ham \Iuri.' 'I'V & RADIO REPAIR l'OII18P ill volumes) for IO days FREE examination. within 
II) day. I will either return It and owe nothing, or ...nil nn tint 
payment of $5.60. Then, after I have used the emir.« for a F'tI.I. \IoxTII. If I am not satisfied I may return it and you will 
refund toy first payment. Or I will keep the emirs« and s,nd 
on two more payments of $5.60 a month for two month.. 

Same 

Address 

City'... 

t/ 
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THOUSANDS OF SERVICE DEALERS SSATISFY REPEAT 
CUSTOMERS 

MAKE MONEY EVERY DAY with & 

7'DYNA-QUIK 5QÓ 
DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 

NET $ 10995 
Dyne -CAA 500. Easily portable in luggage -style carry- 
ing case. Size: 15% a 14>Ç a 5% in. Weighs only 12 lbs. 
Has 7 -pin and 9-pin straighteners on panel. 

DELUXE- PORTABLE 

TCMS auen 95% 
OF ALL POPULAR TV TUBES`- IN SECONDS 

It's easy and profitable to check all the tubes in a 
TV set with DYNA- QUIK -on every service call. 
Cuts servicing time. Creates more on- the -spot 
tube sales. Saves repeat calls, protects service 
guarantee. 
DYNA -QUIK 500 measures true dynamic mutual 
conductance, completely checks tubes with labora- 
tory accuracy under actual operating conditions 
right in the home. 
Tests each tube for shorts, grid emission, gas con- 
tent, leakage, dynamic mutual conductance and 
life expectancy. One switch tests everything. No 
roll charts. No multiple switching. Makes com- 
plete tube test in as little as 12 seconds. Large 
4 % -inch plastic meter shows tube condition on 
"Good -Bad" scale or in micromhos on scales cali- 
brated 0 -6,000 and 0- 18,000. Used in home or 
shop, DYNA -QUIK is a proved money -maker! 
*lnclud "ng new 450 and 600 mil series tubes. 

CRT MODEL 400 
Teóts Ma ftepaiu 

TV Pane, Tuba 

CATHODE 
REJUVENATOR 

TESTER 

Quickly spots and corrects picture tube troubles 
right in the home, without removing tube from 
set. Restores emission, stops leakage, repairs inter - 
element shorts and open circuits. Life test checks 
gas content and predicts remaining useful life. 
Grid cut -off reading indicates picture quality cus- 
tomer can expect. Eliminates tube transportation, 
cuts service- operating costs. Also saves money on 
TV set trade -in reconditioning. Earns dollars in 
minutes -pays for itself over and over again. 

Prored In Use by Servicemen Everywhere. 

See rour 84 K Distributor or send for facts 

on "Profitable TY Servicing In the Horne" 
and Informative Bulletins 500- 104-E. 

JUNE, I?57 

NET $5495 
Deluxe CRT 400. With 4y, -in. plastic 
meter. Weighs only 5 lbs. Luggage style 
carrying cue. Size: 11 1 7%a 5. 

B s. K MANUFACTURING CO. 
3726 N. Southport Ave. Chiccmjo 13, III vois 
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Can you think 
faster than this Machine? 

:ontrol Panel of GENIAC et up to do a problem in 
check valve research. 

Be careful before you answer. GENIAC the first electrical brain construction kit Is equipped to play tic -tae -toe, cipher and encipher codes, convert from binary to decimal, reason (in syllogisms) as well as add, subtract, multiply and divide. Specific problems in a variety of fields- actuarial. policy claim settlement, physics, etc., can be set up and solved with the components. Connections are solderless and are completely explained with templates In the manual. This covers 33 circuits and shows how new ones can be designed. 
You will find building and using GENIACS a wonderful experience; one kit user wrote us: This kit has opened up a new world of thinking for me." You actually see how computing, problem solving, and game play (T1c -tae -toe nim, etc.) can be analyzed with Boolean Algebra and the algebraic solutions transformed directly Into circuit dia- grams. You create from over 400 specially designed and manufactured components a machine that solves problems faster than you can express them. 
Schools and colleges. teachers of science or math, engi- neering, philosophy or psychology will find these excel- lent demonstrators of circuitry, solutions in symbolic 

logic, theory of numbers, cybernetics, and utomation. 
Note: Teachers take advantage of our 1Oq discount to educational institutions and for group purchases. 
SEND for your GENIAC kit now. Only $19.95 with over four hundred components and parts, fully Illustrated man- ual and wiring diagrams. We guarantee that if you do not want to keep GENIAL after one week you can return It for full refund plus shipping costs. -- -MAIL THIS COUPON - - - - 

SCIENCE KITS. Dept. RE67B, Oliver Garfield Co. 
126 Lexington Ave., N.Y. 16, N.Y. 
Please send me: 

1 GENIAL Electric Brain Construction Kit and Manual. 

519.90 (East of Mississippi) 

$20.95 (Elsewhere in United States) 

$21.95 (Outside the United States) 

Returnable in seven days for full refund if not satisfied. 
I enclose $ - In full payment. 
My name and address are attached. 

Please 

Mention 

RADIO - 

ELECTRONICS 

When 

Answering 

Advertise- 

ments 

NEW DEVICES 

Williamson type 10 -watt or 
Ultra- Linear 20 -watt circuit. 
Model 21 preamp -equalizer pro- 
vides voltage gain of 46 db. 
Model 31 tone control -input 
selector stage with Baxendall 
type tone control circuit, sepa- 
rate treble and bass controls. 
Model 41, incorporates amplifier, 
loudness control and low imped- 
ance cathode follower output. 
Maximum voltage gain 22 db. 
Instructions, tube sockets and 
parts list. -Danco Manufactur- 
ing Co., PO Box 533, Van Nuys, 
Calif. 

III-FI SYSTEM. Model SR -300 
combines AM -FM tuner, preamp 
and 20 -watt amplifier. Tuner 

and controls on one chassis; 
amplifier and power supply on 
another. 15- 70,000 cycles. 3- 

(Continued) 

position phono equalizer. Feed- 
back compensation for high and 
low frequencies.- Sargent -Ray- 
ment Co., 4926 E. 12 St., Oak- 
land 1, Calif. 

AM -FM TUNER. Model S -2000. 
FM: balanced antenna input 
transformer, aga, afc, 20- 20,000 
cycles. AM: 20 -7,500 cycles, 
ferrite -rod antenna with extern- 
al connection. 12 tubes plus rec- 
tifier. 14 x 10% x 4 inches. 18 

pounds. - Sherwood Electronic 
Laboratories Inc., 2802 Cullom 
Ave., Chicago 18, Ill. 

FM TUNER. Model FM -15. Fre- 
quency response 20- 20,000 cy- 
cles. 300 -ohm input. 7 tubes. 

Tuning indicator. Shielded front 
end. -Madison Fielding Corp., 
869 Madison St., Brooklyn 21, 
N. Y. 

GUITAR MICROPHONE. AR- 
35. For F hole guitars. Tonal 
variations by sliding magnetic 
pickup unit on supporting rod 
and an electronic tone control. 
Eight feet of cable. Standard 
phone plug. -Argonne Electron- 

BuiQcí- it -YBUrceeQf.. 

'SENCORE 
TRANSISTOR: 

CHE 
MILLER AM HIGH FIDELITY 

CRYSTAL DIODE TUNER 

NO. 565 AM TUNER 

It's the perfect male for your FM tuner ... the Miller 565 Tuner Kit for the 
finest in AM reception. Designed and planned by master electronic engi- 
neers with over thirty years of manufacturing experience in quality radio 
components ... the name Miller stands for the highest professional stan- 
dards of quality and uniformity. Previously sold only as a factory assem- 
bled unit the most critical audiophiles have accepted the Miller 565 Tuner 
Kit for top performance when selecting a companion set or solo AM tuner. 
Only recently have materials become available which make possible the 
construction of extremely high "Q" coils. Coils used in this tuner have a 
"Q" in the order of 600. Assembly and wiring of this tuner have been so 
simplified that the novice may complete the unit in a matter of a few 
hours. Pictorial instructions as well as circuit diagrams are supplied with 
each kit. 

COMPLETELY WIRED 595 AM TUNER ALSO AVAILABLE. PRICE $19.50 plus Excise Tax 

No Power Requirements Selectivity 
(20 KC) Low Cost No Noise Lifetime 
Trouble Free Operation Sensitivity 
Gain Control Small size 4":7"x31/2" 
deepVernier dial. Nothing to cause 
distortion. Frequency S40KC -1700 KC 

The 565 AM Tuner Kit is fully guar- 
anteed. Buy with confidence from 
your Radio and TV Portz Distributor. 
It Is ene el the lowest priced qualify 
tuner kin on the marker. 

Net Price 

$1410 

J. W. MILLER COMPANY 5911 So. Main St., Los Angeles 3, Calif. 
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Model. 
TDC22 .e. ./ 

NOW WANTED and 
NEEDED by EVERY 

SERVICEMAN 

1 Quickly and accurate 
Ichecks all transistors 

and crystal diodes. 

I 

I 

I 

Provides these 4 important 
checks on transistors: 
OPEN SHORT . CURRENT 

GAIN LEAKAGE 
Checks forward to backward 
resistance of diodes. 

* Complete set -up chart and instruction booklet 
attached to back * Will never become obsolete, 
with test leads, replaceable up -to -dote set -up chart 
and gain control to vary battery voltage * Accu- 
rate and simple to operate - takes 
less than 30 seconds to test either 
TRANSISTORS or crystal diodes * Uses test leads which eliminates 
need of completely removing tran- 
sistor from circuit. 
At Leading Distributors Everywhere 

Mfg by 

I 
POPULAR 

II SENCORE 

UT PRODUCTS 

Tester 
Leakage 
Checker I 
Filament SERVICE Tester 

INSTRUMENTS CORP. Voltage 
(formerly Sen.') Regulator 

041111M OEM IN= NMI NMI MN 
171 OFFICIAL RD., ADDISON, ILL. Bias Supply 

RADIO -ELECTRONICS 
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ice Manufacturing Corp., 27 
Thompson St., New York 13, 
N. Y. 

PICKUP ARM. AR -34. Semi- 
automatic tone arm starts and 
stops phono motors with single - 
play turntable. Turnover crystal 
cartridge. Dual sapphire styli. 

All 4 phono speeds. -Argonne 
Electronics Manufacturing 
Corp., 27 Thompson St., New 
York 13, N. Y. 

TAPE RECORDER, Model 100. 
Magnetic differential clutch and 
brake. 2 -speed synchronous hys- 
teresis motor. For 3%, 71, or 
71 to 15 ips. Positions for 6 
heads. 10 -inch reel adapter.- 

(Continued) 

OUTDOOR THEATER SPEAK- 
ER. Humi -Gard cone. Responds 
as untreated paper cone speaker. 
Cone of plastic - impregnated 
synthetic fabric standard on 
Quam outdoor speakers. Sup- 

plied on any 31/2-, 4 -, 5- or 61- 
inch Quam speaker. - Quam- 
Nichols Co., Marquette Rd. and 
Prairie Ave., Chicago, Ill. 

RECTANGULAR SPEAKER. 
Unusual narrow shape. 21 x 10 
inches. For radio and TV appli- 

cations. -Oxford Electric Corp., 
3911 S. Michigan Ave., Chicago, 
Ill. 

SPEAKER SYSTEM. 30- 15,000 
cycles. 14 x 9% x 22 inches. 
Handles 50 watts through full 

International Scientific Indue - 
tries Corp., 2374 E. Hiway 24, 
Colorado Springs, Colo. 

MAKE SURE 

YOI, GET 

EVERY ISSUE 

OF 

Rá DI0- 

ELECTRONICS 

SUBSCRIBE 

hlOW 
"Mother. He ... he loves the 
phonograph more than he 

does me ... since we got the 
JENSEN NEEDLES!" 

7 DAY , FREE TRIAL! 

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 81/2 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 7 -book 
set, "Ap ?lied Practical Radio -Television "! 

At Last! Money- Making "Know -How" 
on Transistors, Color TV and Servicing 

Coyne's great 7- 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 practical 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! 100 -Page Television Cyclopedia Included 
And then, for speedy on- the -job use, you get volume 7 -the famous 
Coyne TELEVISION CYCLOPEDIA. It answers today's television 
problems on servicing, alignment, installation, etc. In easy -to -find 
ABC order, cross- indexed. Use this 7- volume TV -RADIO LIBRARY 
FREE for 7 days ; get the Servicing Book ABSOLUTELY FREE! 

n 

ELECTRICAL SCHOO 
500 S. Pauline St., Dept 67 -TI. Chime 12, I 

JUNE. 1 957 

SEND NC MONEY! Just mail coupon for 7- volume set on 7 days free trial. 
We'll include book of 150 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! 
Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL. Dept. 67 -TI 
500 S. oaulina St., Chicago 12, III. 
YES! Send 7- Volume "Applied Practical Radio -Television" for 7 days FREE 
TRIAL per your offer. Include TV -Radio Patterns & Diagram Rook FREE. 

Name -..... 

Address..._ 

City 

Where Employed 
Check here It want library sent C.O.D. You pay postman $22.95 plus C.O.D. 
postage on delivery. 7 -day money -book guarantee. 

Zone State..-... °...-......_.._ 

in 
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frequency range.- International 
Scientific Industries Corp., 2374 
E. Hiway 24, Colorado Springs, 
Colo. 

SOUND -SYSTEM CONTROLS. 
Constant- impedance attenuators 
for remote loudspeakers. 2 watts 
dc, 4 watts audio. CIT 43 (T 
pad) and CIBT 4.t (bridged -tap 
pall have constant input and 

output impedances; ('II, 11 (L 
pad) constant- impedance input 
only. Shafts aull bushings insu- 
lated from circuit. Bar knob and 
dial plate. -Clarostat Manufac- 
turing Co., Inc., Dover, N. H. 
REPLACEMENT FLYBACKS. 
X140 (Illus.) . Exact replace- 
ment for Stromberg Carlson 
161048, 70° deflection systems 
and anode voltages to 16,000. 

X141 replacement for Strom - 
berg Carlson. 161282.- Ram 
Electronic Sales Co., S. Buck - 
out St., Irvington, N. Y. 

SELENIUM RECTIFIERS. HCD 
Petti-Sel. 8 x 16 x 24 -inch stack 
handles 4,500 amps at 14 volts 
dc. Replaces 12 old 6 x 7% x 

10 -inch stacks, -Radio Receptor 
Co., Inc., 251 W. 19 St., New 
York, N. Y. 

SILICON RECTIFIERS, SM 
series. 800 -2,800 volts peak in- 
verse. 325 -450 ma current. For 
transmitter and high -voltage 
medium- current power supplies. 

-Sarkes Tarzian Inc., Rectifi- 
er Div., 415 N. College Ave., 
Bloomington, Ind. 
MINIATURIZED TRANS- 
FORMERS for transistor cir- 
cuit applications. 150 -mw series: 
21/32 x 12/16 x 5/8; 0.6 ounce; 
12/16 -inch mounting centers. 
300 mw line: 13/16 x 1 5/8 x 
13/16 inches; 1.1 ounce; 1 5/8- 
inch mounting centers. Pack- 
aged in hl boxes with in- 

struction -.- tramer Halldorson 
Corp., 2734 N. Pulaski Rd., Chi- 
cago, 39, Ill. 

LOW -OHM- METER. Model 362. 
2 ranges: 0 -5 and 0 -25 ohms. 
Maximum circuit current of 5 

ma. Test leads, -Simpson Elec- 
tric Co., 5200 West Kinzie St., 
Chicago 44, Ill. 
TEST PROD KIT. G -C Klipzon 
KK Kit, test -prod and adapter 
kit. Self -holding points. Five 
pairs adapters, banana plugs, al- 
ligator clips. Fitted case for 
hanging on wall or rolling up. 

Catalog No. 6037. -General Ce- 
ment Manufacturing Co., (Div. 
of Textron Inc.), 400 S. Wyman 
St., Rockford, Ill. 
TUBE PREHEATER. Model 
FP22. Preheats up to 20 tubes 
at one time. Quick -heat switch 
increases filament voltages by 
10 %. 7 -and 9 -pin tube straight- 
eners. Preheated tubes placed 

St?O l fo x y m c ti (&Ea&j 
NEW ERIE AUDIO -AMPLIFIER KIT 

with these plug -in components 
Tubes Tube Sockets Filter 
Capacitor Volume Control and 
Switch Tone Control Capacitors 

See and hear it at 
your local distributor 

or C./rite for 
nearest source. 
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PRE -ASSEMBLED 
COMPONENTS 

This unique kit includes all com- 
ponents required to assemble a 
high quality, four tube, Push -Pull 
Audio - Amplifier, including tubes 
and output transformer. 

The use of the ERIE "PAC" and 
the ERIE Embossed Wiring Board 
is a new concept in amplifier de- 
sign which results in a compact, 
easy to assemble Kit. Complete in- 
structions and recommendations 
for construction are provided. 

ERIE ELECTRONICS DISTRIBUTOR DIVISION 
ERIE RESISTOR CORPORATION 

Mmn Offices ERIE, PA. 
. ERIE, PA. LONDON, ENGLAND TRENTON. ONTARIO 

(Continued) 
in tube tester -Service Instru- 
ments Corp., 171 Official Road, 
Addison, Ill. 
CAPACITOR TESTER. Model 
CT -1. Checks capacitors in and 
out of circuit. Leakage, short, 
open and intermittent tests. 
Measures electrolytic's ability to 
hold charge; transformer, wir- 
ing and socket capacitance; 
high- resistance leakage to 300 

meghoms. Operates at low po- 
tentials. Isolated from power 
line. Shielded from stray pick- 
up. - Century Electronics Co., 
Inc., 111 Roosevelt Ave., Mine- 
ola, N. Y. 

TUBE TESTER. Model 123A. 
Punched -card system sets and 
tests to specific circuit require- 

ment. Screen, plate or filament 
voltages tabulated on vinyl 
cards. Supplies regulated volt- 
ages. Plate 12 -160 volts dc; 

BEWARE OF 
IMITATIONS 

There Is Only One 
Original, Dependable 

NO -NOISE Ai 
Tuner -Tonic 
with PERMA -FILM 
(It.ins. lubricates. rust °res all 
tuners. Including wafer type a'mt' t Change or affect capte cities, inductance or resist- 
ance. won't harm Insola. 
dons or precious metals. 
nor attack plastics. Elimi- 
nates all noise, oxldat ion 
and dirt indefinitely-. For 
television. radio and FM. 
Nontoxic, 8 
non- Inflam- Aerosol -Can. 
niable, in- Net cet °e u pf. 1lilt sures trou - 
DIC -free 

25 
rust perform -ppft /. 

once. +3' efuroctE 

o 
ol.T., 

Extra economical because 
a mall amount does the 
lob! 

Volume 
Control 
and 
Contact 
Restorer 
with 
Perma- 
Film 
2 o.. 
bottle. 
Net to 
service- 
men. 

$1.00 

Cleans, Lubricates, protects 
.. NOT A CARIION -TET 

SOLUTION. Still available 
in the new 6 nz, spray- can. 
Net to servicemen $2.25 

.aunt 

t` r' ̂°1° `t . Also available In a no. 
bottles and Quart raps. 

At 
DVolauar ibnter 

Nearest 

ELECTRONIC CHEMICAL CORP. 
813 Communlpaw Avenue Jersey City 4, N. J. 
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For electronic technicians 

THE FUTURE'S IN FLORIDA... 

THE FUTURE'S IN MISSILES... 

THE FUTURE'S WITH RCA!... 

Missiles, the weapons technology of the 
future ... delightful year 'round climate 
... combine these job factors in your 
career as an RCA electronic technician 
at Patrick Air Force Base on Florida's 
central east coast. At the Missile Test 
Project you'll help test most every type 
of missile being developed. You'll also 
contribute to the Vanguard Satellite's 
launching and tracking. 

P1 

RCA is opening an unusually wide 
variety of positions for technicians on 
all levels. A basic knowledge of elec- 
tronics will qualify you for many of 
them. Among facilities are the latest 
electronic and optical data acquisition 
and transmission systems. You'll enjoy 
RCA's complete benefit program . . . 

relocation assistance, too. And just im- 
agine life in Florida's wonderful climate! 

RCA SERVICE COMPANY, INC. 

JUNE, 1957 

Make your future in these field or shop 
assignments: 

RADAR -RADIO - TELEMETRY 

TIMING - INSTRUCTION 

ELECTRONIC TEST EQUIPMENT 

Mail the coupon for booklet which 
describes our Florida missile program 
and its advantages. 

Mr. H. N. Ashby, Employment Mgr., Dept. N -15F 

RCA Service Co., Inc., Missile Test Project 
P. O. Box 1226, Melbourne, Fla. 

Please send me brochure with the information on RCA 
employment advantages in Florida. 

Name Age Married Yes 7 No 

Address U.S. Citizen Yes No 

Electronics Experience (Include Mil. Service & Tech. Schools) 

Earliest Date Available 
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screen 12 -160 volts dc; bias 0.1- 
100 volts dc; filament 0.1 -119.9 
volts ac; signal 0.22 volts. - 
Hickok Electrical Instrument 
Co., 10531 Dupont Ave., Cleve- 
land, Ohio. 
TUBE AND TRANSISTOR 
TESTER. Model 660. Tests rf, 
af, power and tetrode transis- 
tors for ICR,,, gain, leakage; 
crystal diodes for forward and 

C:1141;.. 
O re 

reverse current; special circuit- 
ry for beam- current testing of 
popular TV picture tubes; emis- 
sion tests modern TV and radio 
tubes. -Precision Apparatus Co. 
70 -31 84th St., Glendale 27, N.Y. 

, 

TRANSISTOR RADIO KIT, 
Knight. 2- transistor -Battery -op- 
erated. Printed- circuit panel, 
simulated leather case, dynamic 

t"t 

earphone, built -in untenna.- 
Allied Radio Corp. 100 N. West- 
ern Ave., Chicago 80, Ill. 
AMATEUR RECEIVER. Model 
NC -109. 4 bands cover 540 kc 
to 40 mc. S meter. Calibrated 
bandspread for 10, 11, 15, 20, 40 
and 80 meters. 11 -inch slide -rule 

dial. Crystal filter and product 
detector for SSB and CW. 11 
tubes. 16 13'16 x 10 x 103% 
inches. -National Co., 61 Sher- 
man St., Malden, Mass. 
HAM RECEIVER. Model NC- 
188. 4 bands cover 540 kc to 40 
mc. 5 bandspread ranges for 
amateur bands. 11 -inch slide - 
rule dial. S meter. Separate tun- 

ing knobs for general coverage 
and bandspread. 16 13/16 x 10 x 
1076 inches. 35 pounds. -Na- 
tional Co., 61 Sherman St., 
Malden, Mass. 
SOLDERING AID. Solder -Motic 
can be mounted on most electric 
soldering guns. Trigger feeds 
solder from spool through guide 

tube to gun tip. One -hand 
operation. -Atlas Manufactur- 
ing Co., Inc., 1126 S. Decatur 
St., Montgomery 6, Ala. 
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SOLDER DISPENSER. Spyra- 
line. For applying solder in hard - 
to- get -at places. Stores in tool- 

box. Eutectic ratio of 60% tin, 
40% lead. Rosin, acid or solid - 
wire form. -Rayline Inc., 307 
Willis Ave., Mineola, N. Y. 

SOLDERING PENCIL. No. 248: 
50- watts; 1/4 -inch tip; 2 ounces. 
Ventilation design. Coated -cop- 
per tip. Nickel chromium and 

mica -wound element. Tip and 
element separate independently 
replaceable parts. -Hexacon 
Electric Co., 186 W. Clay Ave., 
Roselle Park, N. J. 

PHOTOELECTRONIC SYSTEM 
KIT. Knight 83Y702 relay kit. 

Auto and trip operation. Range 
250 feet. Parts, tubes, photocell 
and instructions. Knight 88Y703 
light source kit includes sealed - 
beam bulb and infra -red filter. - 
Allied Radio Corp., ..100 N. 
Western Ave., Chicago 80, Ill. 

VHF ANTENNA. Model Z -100. 
All channels. Factory preassem- 

bled. Designed for extra gain 
on high -band channels. -Welco 
Manufacturing Co., Burlington, 
Iowa. 

CW TRANSMITTER KIT. 
Model DX -20. CW only; for 
novice and advanced CW oper- 
ators. Plate input 50 watts. 
6DQ6A final amplifier, 6CL6 os- 
cillator. 5U4GB rectifier. Band - 
switching covers 80, 40, 20, 15, 
11 and 10 meters. Built for crys- 
tal excitation, but vfo may also 

be used. Pi network output cir- 
cuit to match antenna imped- 
ances from 50 -1,000 ohms. 
Access for crystal changing pro- 
vided by pull -out plug. Includes 
all parts, schematic and step -by- 
step instructions. -Heath Co., 
305 Territorial Rd., Benton Har- 
bor, Mich. END 

All specifications given 
on these pages are from 

manufacturers' data. 

Build 16 Radio 
CIRCUITS at Home 
with NEW DELUXE 
1957 PROGRESSIVE 
RADIO "EDU -KIT" 
A Practical Home Radio Course 

$295 

Only 

Res. U.S. 
Pat. Off. 

No Knowledge of Radio Necessary 
No Additional Parts or 400ls Needed 
Excellent Background for TV 
School Inquiries Invited 
Attractively Gift Packed 

Now Includes * TRANSMITTER * SIGNAL TRACER * SIGNAL INJECTOR * CODE OSCILLATOR 
FREE TOOLS, STER, 

SOL ERINGIRON 
PLIERS-CUTTERS, 

AIGNMENT TOOL 

WHAT THE "EDU -KIT" OFFERS YOU 
The "EduKit" offers you an utstanding 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, servicing, basic Hi -Fi and TV repairs, code, FCC amateur license requirements. 
You will learn how to identify radio symbols, how to read and interpret sche- matics, how to mount and layout radio parts, how to wire and solder, how to operate electronic equipment, how to build radios. You will r a basic education in radio, worth many times the small price you pay. only $22.95 complete. 

THE KIT FOR EVERYONE 
The Progressive Radio "Edu -Kit" was Armed Forces Personnel and Veterans specifically prepared for any person who throughout the world. has a desire to learn Radio. The ' Edu - Kit" h +s been used successfully by The Progressive Radio "Edu -Kit" young and old 

' 
n all parts of the requires no instructor. All instructions o ld, by many Radio Schools and and parts are included. Every step is Clubs this country and broad. It is carefully explained. You cannot make 

s used for training and rehabilitation of a mistake. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit" is the foremost educational radio kit in the world, and is niversally accepted as the standard in the field of electronics training. 

The 'Edu -Kit" uses the modern educational principle of "Learn by Doing." 
Therefore, you will construct radio circuits, perform jobs and conduct experiments 
to illustrate the principles which you learn. 

You begin by ex mining the various radio parts included in 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 troubleshooting. Then you build a more ad- 

need radio, learn more advanced theory and techniques. Gradually, in a pro- 
gressive 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 i n the "Edu -Kit" a rse are sixteen Receiver, Transmitter. Code Oscil- 
lator, Signal Tracer, and Signal Injector circuits. These are not unprofessional 
"breadboard" experiments, but genuine radio circuits, constructed by means of 
professional wiring' and soldering on metal chassis, plus the new method of radio 
construction known as "Printed Circuitry.' These circuits operate on your regular 
AC or DC house current. 

In order to provide a thorough, well- integrated and easily -learned radio course, 
the "Edu -Kit" includes practical work as ll as theory: troubleshooting in addi- 
tion to construction; training for all, whether your purpose in learning radio be 
for hobby, business or job; progressively- arranged material, ranging from simble 
circuits to well advanced topics in Hi -Fi and TV. You studies will be further aided 
by Quiz materials and our will -known FREE Consultation Service. 

THE "EDU -KIT" 
IS COMPLETE 

You will receive 

ss 

all parts and instruc- 
tions necessary to build 16 different 
radio and electronics 

r 
uits, each 

guaranteed to operate. Our Kits contain 
tubes, tube sockets, variable, electro- 
lytic and paper dielectric condensers, 
resistors, tie strips, coils, hardware, 
tubing, punched metal chassis, Instrue- 
lion Manuals, etc. 

In addition, you receive Printed Cir- 
cuit materials. including Printed Circuit 
chassis, special tube sockets, hardware 
and instructions. You also 

' 
e a 

useful set of tools, a professional elec- 
tric soldering iron, and a self -powered 
Dynamic Radio C Electronics Tester. 
The "Edu -Kit" also includes Code In- 
structions and the Progressive Code Os- 
cillator, 

'n 
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 Pro- 
gressive Signal Injector, a High 
Fidelity Guide and a Quiz Book. 

TROUBLE -SHOOTING 
LESSONS 

You will learn trouble -shooting and 
servicing in a progressive manner, You 
will practice repairs on the sets that 
you construct. You will learn symp- 
toms and causes of troubles in home, 
portable and ear radios. You will learn 
how to use the professional Signal 
Tracer, the unique Signal Injector and 
the Dynamic Radio A Electronics Tester. 
While you are learning in this prac- 
tical way, you will be able to do many 
a repair job for your friends and neigh- 
bors, and charge fees which will far ex- 
ceed the price of the "Edu- Kit." Our 
Consultation Service will help you with 
any technical problems you may have. 

J. Stataitis, of 25 Poplar Pl., Water- 
bury, Conn., writes: "I have repaired 
several sets for my friends, and made 
money. The "Edu -Kit" paid for itself. 
I was ready to spend $240 for a Course, 
but I found your ad and sent for your 

FREE EXTRAS 
SET OF TOOLS RADIO & ELECTRONICS TESTER 

ELECTRIC SOLDERING IRON TESTER INSTRUCTION 
MANUAL MEMBERSHIP IN RADIO -TV CLUB: CONSULTA- 
TION SERVICE HI -FI GUIDE QUIZZES TV BOOK 

FCC AMATEUR LICENSE TRAINING RADIO BOOK 
PRINTED CIRCUITRY - - -90 DAY UNCONDITIONAL MONEY -BACK GUARANTEE- - --i 

ORDER FROM AD- RECEIVE FREE BONUS RESISTOR AND 
CONDENSER KITS WORTH $7.00 

Send "Edu -Kit" Postpaid. I enclose full payment of $22.95. 
Send "Edu -Kit" C.O.D. I will pay $22.95 plus postage. 
Send me FREE additional information describing "Edu-Kit." Include FREE valuable 
Radio and TV Servicing Literature. No obligation. 

Name 

Address 

PROGRESSIVE "EDU- KITS" INC. 497 Union Ave., 
Room 129 -G, Brooklyn I1, N.Y. 
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New Tubes 

Sem 
conducto 

We have a variety of new types this 
month -from a direct -reading indicator 
to a 110° vertical deflection tube to a 
phototransistor and a midget selenium 
diode. 

6DB5, 12DB5 
Nine -pin miniature beam -power pen- 

todes designed for 110° vertical- deflec- 
tion and audio amplifier use and 
announced by CBS, the 6DB5 and 
12DB5 are intended for compact TV 
sets or equipment using printed cir- 
cuitry. 

61 

K C 

6D65,12DB5 
When pentode- connected in suitable 

circuits and operated from a 250 -volt 
B supply, they will vertically deflect 
110° picture tubes. 

The 6DB5 and 12DB5 differ only in 
heater characteristics. The 12DB5 has 
a 600 -ma heater with warmup control 
characteristics for series -string use. The 
6DB5 has a 1.2 -amp heater. 

6 -, I0 -, 13DE7 
In. this Sylvania nine -pin miniature 

duo -triode with dissimilar sections, one 
section is intended for use as a vertical - 
deflection oscillator with medium mu. 
The other as a vertical- deflection ampli- 
fier with low mu. 

H L H Pli 

GT2 GT[ 

GT2©1 ^ OKTI 

PT2O r x OKT2 

6DE7,IODE7,13DE7 

The 10DE7 and 13DE7 are designed 
for series -string receivers and have 
controlled warmup, 600 and 450 ma, 
respectively. The 6DE7 requires 950 
ma. All other specifications are identi- 
cal. 

2 -, 3 -, 4 -, 6CY5 
These sharp -cutoff tetrodes are par- 

ticularly designed for if or uhf ampli- 
fiers in TV receiver tuners. Made by 
Sylvania, they are miniature seven -pin 

H A P 

11,1512 Gd 

2CY5,3CY5,4CY5,6CY5 

JUNE, 1957 

Why gamble when you can be assured of the finest line of 
replacement speakers ... OXFORD. Now specified by more manufacturers 

of original equipment than ever before during our more than 

twenty -five yea 's of producing the best sneakers. 

Your choice .... from 2" to 15" with guaranteed faster delivery ... 
better service .. . more extensive and complete line. 

TIME for REPLACEMENT ... specify OXFORD SPEAKERS .. . 

you'll be glad you did. 

OXFORD Components, Inc. 
Subsidiary of Oxford Electric Corp. 

556 West Monroe Street Chicago 6, Illinois 
In Canada: Atlas Radio Corp., Ltd., Toronto 

Export: Roburn Agencies, New York City 

® .kg 

EASY TO LEARN CODE 
It is easy to learn or increase speed 
with an Instructograph Code Teach- 
er. Affords the quickest and most 
practical method yet developed. For 
beginners or advanced students. 
Available tapes from beginner's al- 
phabet to typical messages on all 
subjects. Speed range 5 to 40 WPM. 
Always ready -no QRM. 

ENDORSED BY THOUSANDS! 

The Inatractograph Code Teacher 
literally takes the place of so oper- 

learn and master code Iwitahu 
anyone 

aquired t the code" with 
of 
the 

successful 
Inatructoarapñr87atem. 

Write today for convenient rental and purcbaw plan/. 

INSTRUCTOGRAPH COM 
4701 Sheridan Rd., Dept. RC. Chicago 43. III. 

ENGINEERING 
Prepare for un- B. S. DEGREE limited oppor- 
tunities of the IN 27 MONTHS Electronic Age! 
Earn your R.S. degree In 27 months at Indiana Technical 
College. Intensive specialized course. Comprehensive 
training in electronics, television. advanced radio theory 
and design, matte and electrical engineering. Modem 
laboratories. Low rate. R.S. DEGREE IN 27 MONTHS 
in Aeronautical. Chemical. Civil, Electrical, and Mech. 
Engineering; in 36 MONTHS in Mathematics, Chemistry, 
Physics. Also Engineering Science preparatory courses. 
G. I. approved. Enter June. Sept.. Dec., March. Earn 
part of your expenses in Fort Wayne. Catalog. 

INDIANA TECHNICAL COLLEGE 
1767 E. Washington Blvd., Fort Wayne 2. Indiana 
Please send me free information on B.S. ENGINEERING 
DEGREE IN 27 MONTHS as checked. 

Electronics Chemical Aeronautical 
Civil Mechanical Electrical 

B.S. DEGREE IN 36 MO. in: Math. Chem. Physics[] 

Name_._- ..__.._.._.. -..._ _ 
Address 
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Short description of a Small 
Efficient TV System... 

1 antenna .. I N 
8 set lines .. OUT 

10 db signal.. GAI N 

all with 
the 

model DA8-B 
approved 

for 

Color -TV 

DISTRIBUTION 
AMPLIFIER 

$8950 List 

Ideal for garden apartments, motels, TV showrooms, de- 
luxe home installations and other small TV systems. The 
DA8 -B is a broadband, all -channel unit that requires no 
tuning, impedance matching devices, preamps or other 
special fittings. 

Features and Specifications: 

Low noise all- triode circuit 

More than 10db gain on all VHF Channels 

Inter -set isolation in excess of 22db 

Provision for 75 -ohm cable or 300 -ohm twin lead 

Prevents overload through 10:1 gain control range 

Built -in power supply 

Designed for continuous duty operation 

NOTE: For larger systems, Blonder- Tongue will furnish Free planning service on request. 

Sold by Radio -TV Parts Distributors and Jobbers. 

Write for Installation Details and FREE Booklet -''TV for 2. or 3. or More" 

Dept. RE -6 

BLONDER- TONGUE 
LABORATORIES, INC. 
9 -25 Ailing St.. Newark, N.J. 
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Manufacturers of TV Cameras, 
TV Amplifiers, Boosters, Converters, 
Accessories and Originators of the 
Masterline and 'Add -A -Unit' 
Master TV Systems. 

NEW TUBES & SEMICONDUCTORS (Contd.) 

tubes that operate at a maximum plate 
voltage of 180. 

Identical except for heater char- 
acteristics, the 2CY5 has a 600 -ma, 
the 3CY5 a 450 -ma, the 4CY5 a 300 -ma 
and the 6CY5 a 200 -ma heater 

6844 "Nixie" indicator 
An all- electronic "read -out" tube 

mass -produced by the Burroughs Corp.'s 
Electronic Tube Division is a small 
low -cost electronic device which con- 
verts electronic pulses into readable 

characters in the form of small glow - 
discharge tubes, like miniature neon 
signs. It contains all the digits. Any 
one can be selected and displayed in a 
common viewing area (see photo). 

6844 

ISK 

170V 

I- 
ELECTRONIC SWITCH,STEPPING RELAY, ETC 

This numerical indicator tube can 
be triggered by beam -switching tubes 
or any suitable voltage source supplying 
approximately 1/4 watt. A typical cir- 
cuit is shown. 

Dwarf selenium rectifier 
This tiny selenium rectifier will 

handle 5 ma at 125 volts with a resistive 
load. A quarter the size of an ordinary 
paper clip, it weighs .015 ounce. Im- 
ported from West Germany by Radio 
Receptor, it is assembled in a black 
plastic body with flat pigtail leads. 

.. .._ . 

D 

Available only in half -wave units, 
several may be connected to form 
bridge, center -tap or doubler circuits. 

G L -6942 
A uhf transmitting tetrode an- 

nounced by General Electric with a 1 -kw 
TV output, the GL -6942 is designed 
for use as a power amplifier or oscillator 
in grounded -grid circuits with both 
grids maintained at rf ground potential. 
The anode is capable of dissipating 
1% kw. It is cooled by forced air. The 

RADIO -ELECTRONICS 
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NEW TUBES & SEMICONDUCTORS (Contd.) 

radiator is an integral part of the 
anode. 

Used as a class -B grounded -grid 
broad -band TV amplifier, it has a peak 
power output of 1 kw at 900 mc. 

2N238/310 
This Texas Instruments p -n -p ger- 

manium alloy- junction transistor is 
designed for low -power class -A audio 
applications. Although the 2N238/310 
is designed for driver applications, it 
is also suitable for low -level class -A 
output circuits. 

It is mounted in a metal case with 
a glass -to -metal hermetic seal between 
the case and leads. 

At a temperature of 25 °C ambient 
its absolute maximum ratings are: 
collector voltage, -20; do supply volt- 
age (for inductive load), -10; device 
dissipation (free air), 50 mw. 

Phototransistor 
This type 800 n -p -n grown germa- 

nium phototransistor is designed to 
replace phototubes in most applica- 
tions. The added advantages are small 
size and reduced power demands. It 
is very sensitive to the relative posi- 
tion of light on the bar, making it use- 
ful in positioning controls, remote 
instrument calibration and similar 
directional applications. 

At 25 °C ambient temperature this 
unit's maximum ratings are : collector 
voltage referred to emitter, 20; collec- 
tor current, 5 ma; collector dissipation, 
65 mw. 

It is mounted in a hermetically 
sealed metal case. The window on top 
of the unit is made of optical -quality 
glass. END 

t/r jírtp =iYíbe pears 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 
Radis -Craft 1929 
Short-Wave Craft 1930 
Television News 1931 

Some larger libraries still have copies of ELECTRICAL 
EXPERIMENTER on Ole for interested readers. 

In June, 1923, Science and Invention 

(formerly Electrical Experimenter) 

Radio For Every Tenant. 
The Phonofilm- Talking Movie, by Dr. 

Lee de Forest. 
Hunting Trouble in the Radio Set, by 

H. Winfield Secor. 
A "DX" Single Peanut Tube Receiver, 

by Major Douglas H. Nelles. 

Radio for the Beginner -No. 16. Protec- 
tion Against Lightning -by Arm- 
strong Perry. 

New Wave- Lengths for Broadcasting. 

JUNE, 1957 

DON'T ' EMOVE THAT 

PICTp ° E TUBE! 

nuliife 

ILL SNAP 
IT BACK TO 

NORMAL BRILLIANCE 
Save time and effort pulling defective picture tubes. With the 

'Nu life' Kinecure, y, 'u con correct INSTANTLY 'pen cathode, 

shorted control grid to cathode, open control grid, and shorted 

cathode to filament. 

Jse the 'Nu life' Kinecure to save time and money where the 

customer will not pernit the set to leave the house. Follow the 

wiring diagrams fury ed with each unit to snap the picture 

'ube back to nor rilliance - FAST. You can't go wrong 

with 'Nu Life' Kinec can't harm set or tube if erroneously 

wired. And your cu er will thank you for o brighter, better 

picture than he ha ore. 

Try it. li works like a ::harm. Your jobber has 'Nu life' Kinecure 

now. Or send coupelow for full explonotior. 

CIRCUfT MANUFACTURING CO., INC. 

26 Rittenhouse Place, Ardmore, Pa. A 

Gen lernen: Please send ene full illustrated details 

about tie 'Nu Life' Kinecure. 

YOUR NAME 

COMPA -Y NAME 

ADDRESS 

CITY 7ONE-STAT 

nip NM SIR Wi' 
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Free 
to the 

professional 

television man 

NEW 1957 

TELEVISION 

REPLACEMENT 

GUIDE 

WOOMOCT 
IMPLACKIIMMT 

SUMS 

.wo.....o.u. ..,... 
... 

Send for your free copy 

today. Lists all the Triad 

Correct Replacement 

Transformers, including 

composite items designed 

to provide correct trans- 

former replacement for 

television receivers. 

® 4055 REDWOOD AVENUE 
VENICE, CALIFORNIA 

812 EAST STATE STREET 
I HUNTINGTON, INDIANA 

R SUBSIDIARY OF LITTON INDUSTRIES 
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Question 
Box 

AUDIO BIAS 
Please print a diagram of a C -bias 

supply using a 6X4 rectifier and supply- 
ing 150, 60 and 40 volts negative.- 
J. H., Detroit, Mich. 

You did not specify how the supply 
is to be used so we cannot be sure that 
this circuit is satisfactory. It will work 
out nicely in audio circuits that draw 
little or no grid current but it is not 

8H /40MA 
6X4 

IIrlAC 

SUPPLY 
the VR tube. A single 7,500 -ohm 
adjustable resistor with two sliders 
might seem a logical choice instead of 
the three series- connected units but you 
may find that the 60- and 40 -volt posi- 
tions are too close together for proper 
adjustment unless you use a resistor 
of 100 watts or so. 

Use the voltage- divider network at 
b if you do not wish to use voltage 

10W 0A2 -150V 

2 
5W 

4K /5W 

3.6K/5W 

800n /IW 

.6K /2W 

I50V 

60V 

40V 

C+ 

suitable for transmitters. If you want 
to use your bias supply in a trans- 
mitting rig, we suggest that you refer 
to circuits in The Radio Amateur's 
Handbook or give us more complete 
details on the application. 

The circuit shown at a provides reg- 
ulated voltages. The 2,500 -ohm resistor 
should be set for 15 to 20 ma through 

A 

2W 
+ +7< 

1OPTIONAL CAPS 

-60V 

-40V 

regulation. A 10,000 -ohm resistor with 
three adjustable sliders is used for the 
bleeder and voltage divider. The approx- 
imate resistance between each tap and 
the wattage rating is shown so that 
you can make up the divider from 
separate resistors if you so desire. In 
this case, use the nearest RETMA 
values. 

TURNTABLE NEUTRAL 
The manu factue> of my phonograph 

turntable reconzsnends throwing the 
speed control selector to neutral when 
the instrument is not in use. This pre- 
vents flat spots from developing on 
rubber -surfaced parts of the drive 
mechanism. I, and others in the family, 
frequently forget to throw the control 
to neutral after the last record. Is there 
any kind of remainder I can use to 
indicate positively when the player is 
inadvertently turned off without switch- 
ing to neutral ? -B. F'., New Rochelle, 
N. Y. 

You did not list the make and model 
number of the player or changer that 
you are using so we will show a basic 
method of connecting an indicator of 
the type you need. The indicator is a 
pilot lamp that glows only when the 
player's drive mechanism is engaged. 

Most multiple -speed record players 
and turntables (and some tape re- 
corders) have a clutch that must be 
disengaged or a neutral position on 
the speed selector that must be used 

INDICATOR 
when the equipment is not in use. Study 
the underside of the clutch or speed 
selector mechanism as you throw it in 
and out of neutral. You will probably 
find a pulley, cam, drive disc, lever, 
push rod or other moving part that is 
in one particular position only when the 
turntable is in neutral. 

N 

SI 

IITV IN 

MOTOR o0FF 

oN 

52 
TO MOTOR 

F;g.I 

You can install a switch (S1 on the 
diagrams) so its contacts are closed by 
the part of the mechanism you select 
for the job when the player is engaged. 
The switch is in series with a neon 
lamp and dropping resistor or a 115 -volt 
pilot lamp across the ac line. Fig. 1 
shows a simple installation where S1 
is a sensitive normally open switch 
while S2 controls the motor. Fig. 2 is a 

RADIO -ELECTRONICS 
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STANvBVRN 
,,,,. ~k y04.4 ": AI., -00f- 

STAN-BURN SPECIAL 

COLLARO -RC 456 
4 SPEED HI -FI UNIT 

COLLARO -RC 456 RECORD Complete Unit 
CHANGER WITH BASE (Mahog. 
or Blonde) (Specify choice) $193.87 Value 
GE VARIABLE RELUCTANCE 

OUR PRICE CART.-DIA SAP NEEDLES 
BOGEN DB110 10 WATT 
AMPLIFIER 
ELECTRO VOICE $P126 
$2"A CIER 

14495 CORNER BASS REFLEX 
ENCLOSURE- or 
Blonde) (Specify Choice) 

Your choice 
urs lit fr que package price. Sesimilar soot 

HI -FI DIAMOND NEEDLES -1 Yr. Guar. 
SINGLE DIAMOND 
NEEDLES $9.49 ea. 
DIASAP TA 
(Dual Needles)NDEM $11.49 ea. 

Shipped PPD. (Specify cartridge make) 

NEW -AUDAX TONE ARM KIT - 
Accommodates any make cartridge. 

For all popular cartridges, specify make. Shipped PPD. 
KT- 12 -12' KIT......$14.55 Fact. Assem. 524.00 
KT.16 -1B" KIT 17.55 " ' 30.00 

Assemble in 20 minutes. Save 50% 

FREE I ELECTRONIC PHONO FACTS 
( Worth $11 by Maximilian 

Weil. Handy reference guide jam- packed with 
valuable info. Write to Dept. RE -6 today. 

CATHODE RAY 
ONE YEAR 

G.E. Type STAN,G.E. 

$ 15.80....1OBP4 ....$10.0BUIIN 0 
18.10.... 12LP4A .. 13.94 

12QP4 - -. 10.50 
18.75... -12ÚP4 .... 15.00 
20.75....14CP4 .... 13.75 

15DP4 .... 14.50 
33.75....16ÁP4 .. 18.50 
32.20....16DP4A .. 15.25 
23.50....16KP4 .... 15.75 
27.20....16KP4A 18.75 
33.75..16GP4 .. .. 18.75 
31.50....16LP4A .. 15.25 
31.50....16WP4 .. 15.25 
23.50....17BP4 .. 15.75 
27.50.... 17 gp4B . 18.75 

*Aluminized-INQUIRE FOR 
LISTED. STAN -BURN CRT 

BURN 
BY 
CRT 

LINCOLN. esubject i to 
orders 

PRICES SUBJECT TO CHANGE 

TUBE SPECIALS 
GUARANTEE 

Type STAN 
BURN 

$30.75-...17CP4 ....$20.50 
33.90..- .17GP4 .... 21.50 
24.75....17LP4 ... 18.00 
37.00.... 19AP4A .. 24.00 
28.35....2OCP4A .. 18.95 
32.10....2OCP4B 21.95 
38.00....2 1 AP4 ... 25.00 
29.75....21EP4A .. 20.15 
33.50....2IEP4B 23.25 
30.00....21FP4 .... 21.15 
37.00....21MP4 .... 26.25 
29.75....21YP4 .... 22.00 

300.00....24ÁP4 -... 56.00 
(e guar.) 

48.80....24CP4A 38.00 
48.20....24DP4A 39.00 

ANY TUBE TYPE NOT 
TUBES RCA LICENSED - 
additional 1O %o discount. 

WITHOUT' NOTICE. 
$20 WORTH OF ELECTRONIC PARTS IN GRAB.BAO 
consisting of: Porcelain sockets, coils, speaker. trans. 
resit, cond. ONLY $1.98 (plus 50c postage) 

TAPE RECORDERS -Famous Brand 
SPECIAL SPECIAL 

List Pr. 5249.95 $169.00 List Pr. 1129.95 $79.95 
List Pr. 199,95 129.00 List Pr. 79.95 59.95 

Write for complete Illustrated details. 

RECORD CHANGERS 
Collaro and Garrard changers will be shipped prepaid 
for a limited time only. All others shipped F.O.B. 

N.V.C. 

COLLARO 
RC 456 $33.81 
Rc 456 with GE RPXO50 cart 41.85 
RC 456 with GE RPXOS2 Diam /Sap 55.37 
RCO456 with Ronnett Cart 36.80 

GARRARD 
RC 88 $53.41 
RC 88 with GE RPXO50 61.45 
RC B8 with GE RPXO52 Diam /Sap 74.97 
RC 88 66.15 
RC 98 with GE RPXO50 74.19 
RC 98 with RPX052 Diam /Sap 87.71 

45 R.P.M. Spindles $2.98 ea. 
VM 4 SPEED HI -FI CHANGER -Model 1210 with 
Ronettc. sonotone or Astatic nip -over 

cartridge $22.95 
4 SPEED PORTABLE RECORD PLAYER with MONARCH 
CHANGER- ROnette cartridge -Two Tone Case $3.95 
VM 4 SPEED portable changer ampl. with 2 tube 
amplifier $39.95 
WEBSTER 4 -speed "Magic Mind" automatic Ronette. 
Sonatone or Asiatic flip -over cartridge $24.95 
MONARCH Model UA8U 4 SPEED AUTO. INTERMIX 
CHANGER with crystal cartridge $22.95 
Same with GOLD RING /1..500 S.S 25.95 
Same with G.E. RPXOSOA 26.95 
Same with G.E. RPXOS2A -Diam. ,apph.. _... 38.95 
45 RPM SPINDLE 1.88 
TU -8 MONARCH 3 Spud MOTOR 6 TURN - 

1 TABLE UNIT Iles arm) NEW LOW PRICE 3.95 I 

mplete line of Its -see reference 
ctupagesre. KITS: We 

stock the following anufars 
EICO see pages 27. 28 ARKAY see page 120 
QUALITY see page 134 ELECTRO -VOICE 
Precise 22 Inside Back Cover 

DYNA....see pages 120, 126 
BOGEN KDB -20DF KITS IN STOCK 

All domestic ders will be shipped prepaid for a 
limited time. Send as your list. Order by Manufac- 
turer and Model Number of item. 

/ 
COMPLETE HIGH FIDELITY DEPARTMENT. 
SEND US YOUR LIST FOR LOWEST QUOTA- 
TIONS ON ANY ITEM. 

Export inquiries and offers invited. 
Terms: 20% with order. Balance C.O.D. All prices 

I F.O.B. NEW YORK Warehouse. Minimum order $5.00. 
Write for our latest price list and Hi -Fi Catalog RE -6. 

All Prices Subject to Change Without Notice 

- I RADIO= rid 
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JUNE, 1 9 5 7 

QUESTION BOX 

DPDT SW 

(Continued) 
o 

117V IN ÍlF7 TO MOTOR 
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more elaborate system in which the 
indicator is also a pilot lamp for the 
motor. This makes it impossible to leave 
the motor running with the turntable in 
neutral or possibly jammed. In this 
case the motor switch is replaced by a 
dpdt type of the same general size and 
shape as the original. 

If the player is always visible, you 
can mount the indicator lamp close to 
the operating controls. If it is in a 
drawer or behind cabinet doors, you can 
use an indicator with a miniature or 
subminiature jeweled socket assembly 
mounted in a conspicuous place. 

S1 may be a standard normally open 
snap- action type like those made by 
G -E, Unimax, Arco and others; a mer- 
cury switch or one made from spring - 
leaf contacts from a relay or telephone 
type lever switch. Snap- action switches 
are available with plunger, spring -leaf 
and roller type actuators. Select the 
type best suited for your particular 
equipment. END 

CORRECTIONS 
Mr. Montgomery has informed us 

that the output cathode resistor (R24) 
should have a 1 -watt rating rather 
than watt as specified in the parts 
list and assumed on the diagram of 
the Bookshelf Audio Amplifier described 
in the April issue. We thank Mr. Mont- 
gomery for calling this to our atten- 
tion. 

In the item "Atomic Power" on page 
47 of the April issue, plutonium 147 
was erroneously mentioned as the power 
source in the Elgin -Kidde nuclear bat- 
tery. The element used is promethium 
147. (Plutonium's weight is 239.) 

The drawings for Figs. 1 and 3 were 
transposed in the article "Rhomboids 
for TV Reception" on page 86 of the 
May issue. The 2- wavelength 85 -mc 
antenna has legs 23 feet long and re- 
quires an area at least 37 feet long and 
27 feet wide for erection. The antenna 
for 680 mc is only 60 inches long and 
39 inches wide. 

Our thanks to Mr. Charles Lee Bar- 
ron of Tallahassee, Fla., for pointing 
out the error. 

"No, Mrs. Olsen, I still haven't found 
out why your set overheats." 

BUILD THE =- 
BUILD ALLIED'S OWN 

Knight= 
kits 

Here is a typical Knight -Kit value - 
available only from ALLIED -one of 

45 great Knight -Kits you'll find 
in our special Supplement No. 165. 

Write for your FREE copy today. 

knight -kit INSTRUMENT VALUE 

5" GENERAL- PURPOSE SCOPE KIT 

Model 
Y -146 

$4950 

Feature for feature, the world's best scope 
kit value. Equal in performance to wired 
units several times its price. Ideal for radio 
and TV servicing, audio work and hundreds 
of other applications. Phantastron sweep 
circuit provides extreme sweep linearity; 
retrace blanking on all ranges eliminates 
retrace lines; vertical sensitivity is three 
times that of comparably priced scope kits. 
Printed circuit and laced wiring harness 
spwd assembly. SPECIFICATIONS: Vertical 

esponse -±3 db, 3 cps to 1.5 mc.; ± 6 db 
to 2.5 mc. Vertical Sensitiuity -.025 rms 
v /inch. Sweep -15 to 150,000 cps in 4 ranges. 
Horizontal Sensitivity -.07 rms v /inch. Vert- 
ical Input Imp. -3.3 meg shunted by 45 
mmfd. Calibrating Voltage: 1 volt peak -to- 
peak, applied by push- button switch. Com- 
plete with 5° CRT, wire, solder, etc. 93 x 
134 x 174 ". Shpg. wt. 28 lbs. 
Model Y -146. Net, F.O.R. Chicago.... S495° 

OTHER knight -kit INSTRUMENT VALUES 

5" WIDE-BAND SCOPE KIT 

Y.144 56900 

VOLTAGE CALIBRATOR KIT 

Y -136 $1275 

HIGH -GAIN SIGNAL 
TRACER KIT 

Y-135 52650 

TV -FM LINEAR 
SWEEP GENERATOR 

Y -123 $4475 

See our Supplement No. 165 for 18 other 
knight -kit instrument values 

SUPPLEMENT 
Featuring knight -kits 
Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight -Kits, including Test 
Instruments, Hi -Fi, Hobbyist 
and Amateur Kits. Write 
for your copy today. 

Dpt.O2 -F-7, 100 N. Western Ave., Chicago 80, III. 
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NOW! Hi -Fi units also available 
WIRED & TESTED . 

Ready -to -hear! 

814101111011140101110111.0.. 

talie,5 the Mina gpotS 
out. oIrtit 

NEWS! . If you've always wanted to save 
the money and have the fun of building your 
very own HI -FI system or radio, here's sensa- 
tional news: 

ARKAY the world's leading name in audio 
kits now lets you "HEAR IT- BEFORE YOU 
BUILD IT . ARKAY takes all the gamble out of kit building ... 

See your favorite ARKAY dealer . , ask 
for a demonstration unit of any model in the 
line examine it, play it, give it any test 
you wish then compare and you'll agree 
that an ARKAY kit is easiest to build and the 
best dollar calm ! 

ARKAY 
6 TRANSISTOR 
PORTABLE I 

SUPERHET KIT I 

This model TR -O is a 
completely newly designed 
"powerhouse" with push- 
pull Class B output pro - 

.idiug clear. crisp output better than 275 milli- 
warts. t'mist( nctiou is extremely simple because Jt 

1 adwanccd engineering technique employed. Elee- 
trieaI Rat ing: 9 volt transistor energizer. Tuning 

I range: 540 -1020hs. IF amplifier: 955 kc. Transis- 
tor Complement: I X11 oscillator -converter, (X21 
1st III .Stop, 1531 2nd IF amp. I DL) diode de- 1 

rector - SEC takeoff, I X41 class B driver, I X51 
class It output, (X01 class R output. Case: stun- Model HFT -7 KIT $32.00 (ring '',addle stitched texou leather. I WIRED & TESTED 56.95 

Fed. Ex. Tax Incl. 
Model TR -6 537.50 

I Model FM -6 (FM only) KIT 25.75 

I 

WIRED & TESTED 44.95 
Cover for above $3.95, Fed. Es. Tax Incl. 

Unmatched! l - ___ 

ARKAY 
MODEL HFT -7 
HI -FI AM -FM 

TUNER 

l'op- in performance! 4 UV a tt.it ivi ty for 20rib 
quieting. Automatic Frequency Control with pro- 
vision, for AP(' erase. .Mous pinpoint, high 
selectivity tuning. Foster- Seeley di.srrintinat sir, 
High efficiency AM loop stick antenna and tom - 

perathure cotupunsat ell oscillator circuit. Tube 
eroopletuent : .2.I2 -1T7, I I P11119ui, (1101tÁ1!. (2 
II -'I, (t ti ii..1: ., Ienittnt rectifier. 

ARKAY 
30 WATT 
AMP- 
PRE-AMP 

with transistorised 
Front end 

Here'. the talk of the AI -F1 field! For use with re- 
luctance pickup, assures you of high -gain low noise 
front end. gives the finest in reproduction. Record 
equalization for more than 30 labels (LP, RIAA & 
Enron. I Uses 2 Millard EL34's. Power : 30 watts ti( 
1% IM Freq. Response: ± ,bdb -10- 40,1100 cps. Mtn: 
-120áb below rated output. Inputs: for phono. tuner, 
tape. Aux 1 & 2 provided by front panel selection 
(Tape output unaffected by bass. treble & loudnesi. Controls: it Fune. selector, loudness, bass, treble, 

I I at & 5 position balance. 2 .IC outlets. Cabinet : 

I', born ,titi, rose gold panel. 
Model FL -30 KIT $49.95 -WIRED & TESTED $74,95 

SEE THE OTHER AMPLIFIERS IN THE 
ARKAY LINE 

I ARKAY ALL - 
I TRANSISTOR 
I PERSONAL 
I PORTABLE 

KIT 
Printed Circuit 
with Printed Component 
Layout Board 

1 A kit builder's dream, employing all latest 
techniques. Uses 5 transistors plus crystal 
diode. Printed Circuit & component layout 
board cuts construction time, eliminates errors. 
Consists of converter, 2 stages of IF amplilt- 
cation, diode detector, audio driver & class .1 

I power amp output stage. Subminiature coo 
1 portents used throughout Loudspeaker: 2.94" 

Alnico V !lower output: 150 nail audio su stem 
Battery drain 5.51ía. Earphone Jac': for put. 
listening. Cabinet : Ili- impact styrene run 

I hr, ;rl:ahb., Dimensions: c:itÁuxtaR ". 

I Model TR -5 $31.45 
Fed. Ex. Tax Incl. 

Carrying Case $1.75 

SEE 'N' HEAR the unmatched quality of the ARKAY line at your dealer. Ask for the new, big FREE CATALOGUE of AUDIO, HI -FI & TV units. 
*Prices 500 higher West of Miss. 

ARKA1V' 120 Cedar Street N. Y. 

50 WATTS from your W I L L I A M S O N 

New DYNACO A -430 

PAT. 
P£Ypt!1G 

'2995 

at your Elec- 
tronic l'arts 
Distributor or 
Audio Jobber 

Output transformer and simple circuit mod- 
ifications let you raise the power of your 
Williamson -type amplifier to over 50 watts at 
less than 1% I M distortion. This super - 
fidelity output transformer will give you 
double pouter and double listening pleasure 
with very low distortion and unequalled 
transient bandwidth. Its unique design uses 
para -coupled windings, the first basic ad- 
vance in quality transformer design since 
the introduction of interleaved windings. 

SEE OUR AD ON PAGE 126 

Write for details of new Dynaco output 
transformers, circuits, and conversion data 
for Williamson Amplifiera. 

DYNA COMPANY, Dept. RE, 5142 Master St., Phila. 31, Po. 
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7 -TR -2, -3, -TRC -1 TAPE 
RECORDER 

The winding direction of the motor 
windings in relation to the winding di- 
rection of the power transformer wind- 
ing has a definite relation to hum. The 
residual hum level can sometimes be 
reduced by interchanging either the 
leads to the motor or the primary leads 
of the power transformer. Least hum 
does not always occur with leads con- 
nected according to the colors indicated 
on the schematic diagrams. 

BRONZE BUSHING PEEN THIS END SLIGHTLY 

FJ.lEt--> DIE CAST PULLEY 

PLACE THIS END ON FLAT. SURFACE 

Several instances of insufficient tape - 
takeup tension have been found to be 
the result of a separation in the main 
drive pulley (see diagram). This is a 
dual unit in which the nylon pulley is 
held to the metal one by a bronze bush- 
ing. In the instances mentioned the 
bushing loosened in the metal pulley 
and moved endways slightly. This al- 
lowed the nylon pulley to slip on the 
bushing and resulted in insufficient 
tape -takeup tension. 

If the nylon pulley shows any indica- 
tion of being loose, the dual pulley 
assembly should be removed and the 
bushing tapped back into position. The 
pulley should then be placed on a flat 
surface and the small- diameter end 
peened slightly. This should hold the 
bushing tightly in place and prevent 
further slippage. -RCA Radio & Vic - 
trola Service Tips 

HORIZONTAL OSCILLATORS 
Horizontal oscillator circuits are 

somewhat critical with respect to tube 
characteristics; each time a 6SN7, 
12AU7, etc., is replaced, the receiver 
should be adjusted. It may be necessary 
to reset certain controls in addition to 
the horizontal hold, which is the only 
one most technicians bother with. These 
adjustments are made originally at the 
factory but they should be rechecked 
for each tube replacement in the field. 

A blocking oscillator circuit has a 
horizontal locking range and a wave- 
form adjustment. The waveform ad- 
justment is not normally affected by 
tube substitution but frequency ad- 
justments are usually critical. 

In multivibrator circuits two or more 
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COMPLETE 

GUIDE TO 

SERVICE 

CHARGES 

in the new 

spring & summer 
edition 

Pate 

OFFICIAL 
PRICING 
DIGEST 

containing a NEW detailed guide to 
flat rate and hourly service charges, 
based on and showing regional and 
national averages. 
When you want to know what to 
charge your customers for parts 

DON'T WASTE TIME 

I 

,_ 6dRDE TO 

2E1111 RICH 

irS nl 
SI( t! W ILS la 

[Xi ili Irpaf >YS[31 

... HUNTING 
for an 

invoice 

.. LOOKING 
for a 

catalog 

. CALLING 
your 
distributor 

USE Vz Aiée.S 

OFFICIAL PRICING DIGEST 
with up-to-date list or resale prices on 
over 60,000 components. Arranged 
alphabetically by manufacturer and 
product, numerically by part num- 
ber. Compact, convenient size fits in 
tube caddy, tool box or pocket. $2.50 
per copy from your distributor. 

and for every 
TV -Radio Service Call 

OFFICIAL ORDER BOOK 
Triplicate forms serve for order, 
invoice and office record with spaces 
for complete information on every 
job. 75c each, $6.50 per box of 12. 

ELECTRONIC PUBLISHING COMPANY, INC. 

180 Nor,h Wacker Drive Chicago 6, Illinois 

JUNE, 1957 

TECH NOTES (Continued) 

factory -adjustment controls are usually 
provided to accommodate normal tube 
variations. Besides the horizontal hold 
control one or two frequency adjust- 
ments and a horizontal drive control 
are generally included. 

When a TV receiver is aligned in the 
factory, these adjustments are made to 
provide optimum performance for the 
particular tubes in the set. These 
factory adjustments should be checked 
when replacing a tube. If the horizontal 
hold control is not effective in bringing 
the picture into sync, readjust the 
frequency control. The horizontal fre- 
quency adjustment should be made so 
that the picture is in sync at the mid - 
position of the hold control. 

With proper adjustment of the hori- 
zontal controls there is usually enough 
range in the hold control to accom- 
modate reasonable changes in tube 
characteristics. Too many horizontal 
oscillator tubes are being replaced need- 
lessly. -Bruce Richards 

HEATH OSCILLOSCOPE 0M -1 

Gradual dimming and finally com- 
plete disappearance of the trace on the 
oscilloscope screen was found to be due 
to a high- resistance short (about 200,- 

000 ohms) from the 5BPI heater wind- 
ing (see diagram) of the power trans- 
former to ground. Current drawn 
through this short loaded down the 
high -voltage supply until its output 
dropped from 1,050 volts to 700, not 

5BPI 

sufficient for a trace. This situation 
was remedied by using a separate 6.3- 
volt C -R tube heater transformer with 
high insulation resistance (at least 1,500 
volts, preferably 3,000). This extra 
transformer must be oriented so its 
magnetic field does not affect the C -R 
tube beam. -Paul S. Lederer 

AUTO ANTENNA 
Part of our service work is auto- 

mobile radio installation on new cars 
and we've found a way to save a lot 
of time and effort when installing a 
radio antenna on the front fender of 
1955 -56 Dodge and Plymouth cars. 

Fasten the lower antenna support 
to the lower bolt which holds the fender 
shield to the fender. This bolt protrudes 
about 1/2 inch and the antenna support 
may be slipped over the end and tight- 
ened with a flat washer and 1/4 inch 
standard -thread - nut. 

A better support is obtained this way 
and the noise and rattles that so often 

UNTIL JUNE 25äI 

DOUBLE 
BONUS 
OFFER 

FREE Willi 
$IO.ORDEI? 

BONUS #1 
Your choice of 

ANY $1 KIT 
FREE! 

PLUS 

BONUS #2 
$15 assortment of 

RADIO PARTS 
FREE! 

SIXTEEN DOLLARS WORTH OF 
RADIO PARTS FREE 

WITH EVERY $10 ORDER! 
WORLD FAMOUS '! ' ® DOLLARBUYS! 

40 HI -Q CONDENSERS. 40 PRECISION RESIS- 
Finest made) Ceranlle TORS. Scoopt carbo- 

tubular cased; asstd. pop- film, t\ Ilkors, etc. 1r,2: 
ular Values. [ wide v: r Lely values, 

1i2$1 Reg. SS. Y Iw. WL. t,2 lb. 
40 POPULAR BULBS. Reg. $18. 
1,1 to e V, screw & SO PLUGS, RECEPTA- 

bayonet types, miniature. CLES. Audio, power, 
Wt. t2 lb. $l chassis, panel & spkr. $1 
Reg. $3.20. 'P types. Wt. 2 lbs.P 

EMERSON TUNER. Hi- 2 MIKE TRANSFORM- 
Q, permeability tuned ERS. carbon. Encased. 

ANT. & Osc. coils, wiped- 200 ohms to h1 -imp. gri 
ders on 2 x 4" plate¡ i- /leads. Wt. 1 lb. Si 
able tuning mech.. 500 eg. $4. 
to 1600 kcs. Reg. $5. 

Cl 
$l 15 FERRITE COILS, 

40 SUB -MINI RESIS- adjustable. Asstd. 

TORS. 1/2" long. 20 types, sizes, frequencies'. 
values: 15 phms to 10 Wt. 1 Ib. 

$S 
mega, 1/5 w. In poly $1 Reg 40 MOLDED CONDENS 
box. Reg. S. ERS. 0001 to 0.1 ntt 

30 POWER RESISTORS. up to 1000V. Brown, black 
WW, candohm, sand- ceramic cased. Wt. 51 

coated vitreous. 15 values, 
I lb. Reg. $8. 

5 to 5WI: 35 
lbs. 

110UÌ 100 RADIO PARTS - 
ohms. Wt. 2 ]bs. resistors, condensers, 
Reg. $8. forma, etc. Wt- 2 lbs. Sold 10 IF XFMRS. Metal elsewhere $5 to $15. Cl 

c n, td. frequencies Guaranteed satisfactlonl Y 
for radio, TV hobby use. $l 40 DISC CONDENSERS 
Wt. 3 lbs. Reg. -transistor 8 printed 

Guardian. 
1SOLENOOIDC Iseult types. $1 

5/8", Changes elec. energy Reg- B$PILOT LITE ASSEM- 
W mechanical. 12 VDC g BLIES. Std. mtg., min - 

Wt.a. actuates roture bayonet. 
Wt. 1 1 Reg. 73c ea. Rg. $2.50. 20 PRINTED CIRCUITS. 

to 
14 pBro.1 g 7 stor transfstor radio, hobbÿ foi 

& printed circuit, 7 & 9's. circuitry.' Reg. $10. Si 
octale. Ceramic & mica, Cl SUB- MIN I CRYSTAL 

f SL ETCHED tS PRINTED MIKE. Postage stamp 

CIRCi11T SOCKETS, in- seize 3/, sq.l 
eluding mica -filled & shield c sed. 9f lgh Imp., tear 
types. Wt. 1 lb. s crisp espotse to 8.000 
Reg. $4. $i cps. Reg. 

15 VOLUME CONTROLS. WORLD'S SMALLEST 

Singles, concentric, TV, 
RADIO KIT. 2r,2 11,4 

some /ewltch. Std. shafts. x a /4 ". P nneabll lty 
dlaie, Il parts. fnsGVC- 5 

Up to 1 melt. Some duns. Reg. $3.SU. 
$2.50 acht M 1 NI -METER B U 

R/C SCOOP! Over 300 1a.4" round, hromed. 
pop adie parts; reels- O -8 amps, AC. For model 

condensers on atrl$ ries, s, power sup- Cl 
\L'[. I Ib. $1 plies, mobile. Reg. $S 
Iteg. $ BO XFMRS, COILS. IF, 

1ecomic (VOTARY bake?CH ES. RF. ant., :lug -tuned 
colis, chokes. 25 types. 

3. gatge Std. s 3 lbs. 
Shop must l Wt. 3 Ina. 51 Res. $1S. 
Reg. $10. 8 TRANSISTOR SOCK- 

30 'POLY" BOXES. ETS -for sub -Mint 
asstd. s1iizes, Clear tubes, too. Mica -tilled. $1 

locks. Reg. w /siap Reg. l $3. 
EL ECT ROLV TICS. 

TWIST DRILL Asstd . Can types, up 
L. 

yy SET. I /ge uote ?a 300 mf, Radio, TV hobby. 

plastic holders. eg. $4. $1 Reg. $14. $1 wt. 3 lbs. 

ß -E CONTROL SCOOP! 2 TRANSISTOR LOOP- 
L-. Chassis Mel. 3,000- STICKS. Tapped, 81.0 
ohm mini Control relay. ferrite adj. core. High 
115 to 8.3 -1.5A fil. aimr., lectivity & ensltivtty 51 
resistors, cond., pot, $1 Wt. f.2 lb. Reg. $5. 
sockets. Wt. 2 lbs. 125 RESISTORS, 12, 

Plastie h.ndle.ER3 
/E8, 

t0 IOW gis 
values:l5o 

7/32, L'. 5 /IS, 11/32. Reg. $15. 
3/s. 7/18" steel socket 3 LOS. HARDWARE! 

enches in plastic case. $1 
washers, 

asstd. screws. 
Wt. l lb. $3 lue. springs. etc. 

.$9P 

3 OUTPUT XFMRS. Reg. $8. 

35L6. SOBS, SOLS & 0V6 
0 
magnetic cartridges. 

to 
lbs. 4Reg. $5. 

Wt. 2 $1 Lesss85C7 (88e extra). Cl 
15 

PANmomentary, L WI 
HES. Wt. 1 lb. Reg. $4.50. $ 

175 -ft. HOOKUP WIRE 
er. thermal. Wide variety. in 25 -ft. rolls. Asstd. 
Some $2 ea. Wt. 2 lbs. Q$1 colors, trending, insult 
Reg. $18. tlon. 1±18 [n 24. Wt. tPi 

2 Transistor "OUNC- 2 lbs. Reg. $3.75. 
ER.' XFMRS. Inter- 4 CRYSTAL DIODES. 

Late 1 x 1/0 x 3/4 ". Wt. 1E34 1N58. 1N51, 
1 oz. Impedance ratios un- 1NSO. in poly bag. $1 
known. 5 for -coded $1 Reg. 803 

TUBULAR CON - leads, Reg. $8. DEN SERS. Wilde yarle[,q 
Veede9 COUNTER by Values, voltages, mfrs. Veodell 

counting 
eset 

2 lbs $1 type; 
Reg. 

11 counting $1 Reg. $12. job-. Reg. $B. 70 RESISTORS. insu- 
100 COIL FORMS. Wilde lated IRC. A -B. etc. 5 
v arlety lze9, insola- hms to S8 O e [ 1 & lion. Wt. 1 lb. $1 2w. 10/ S %go: , too. 

Reg. $10. Wt. 1 M. Reg. $10.95. 

mil 
TOR,eMPPSNP. fh9si I and 

TERMINAL 
15 types. 

' pack w /specables.OSrig. $1 yta. W t. 1 lb. Reg.l$5. $1 
100 CERAMIC CON- KO STANDARD KNOBS. 
DENSERS. Asstd. types, Asstd. colors, bakelite 

top mfrs. 30 values, color- & plastic. Bet -screw tip 
s. 

coded. Discs, too. el to. Wt. 2 lbs, $ 
Pd. Reg. $15. Reg. $9. 

3 AC -DC CHOKES. 800 
30 MICUes .ONDOEOÚSSERS, 
70 

ohms, 3H -Soma. Open 
frame mtg., for power sue- .01 f. to 1000V. Silver. 
plies. Wt. 2 lbs. Cl S1e included. Wt. 1 tY 5i 
Reg. $1 each. lb. Reg. $5. 

Cheek items anted. Return entire 
ad with check or MO. Include 

- 
suf- 

ficient postage, excess r u 
C.O.D. orders, 250'r down. Rated, 
net 30 days. Print name, address. 
amount oney enclosed. in mar - 

gBr (Ca adl. postage 
45c 115 

Rb.. 

I HOW TO 
ORDER 

131 Everett Ave. Chelsea 50, Mass. 
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LEARN ELECTRONICS 
Get Your 

First Class Commercial 

F.C.C. 
LICENSE 

in 12 Weeks 

F.C.C. License -the Key to 
Better Jobs 

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

Grantham Training is Best 
Grantham School of Electronics spe- 

cializes in preparing students to pass 
FCC examinations. We train you quick- 
ly and well. All courses begin with basic 
fundamentals - NO previous training required. Beginners get 1st class li- 
cense in 12 weeks. 

Here's Proof! 
A few of our recent grad - 
uates, the class of license 
they got, and how long It 
took them: 

License Weeks 
B. A. Willms, 1401 E. Muriel, Orlando, Fla. 1st 12 
Paul Schuelt, 1314 -20th Av., Longview, Wash let 10 
Lawrence L. Alzheimer, Collins, Montana 1st 4 
W. Reynolds, 230'/ Washington BI., Venice, Cal 1st 12 
Robert Todd, 216 West End Av., Cambridge, Md 1st 13 
loe E. Davis, Station WABO, Waynesboro, Miss. 1st 11 

Grantham Training is Complete 
The Grantham course covers ell the re- quired subject matter completely. Even though it is planned primarily to lead direct- 

ly to a first class FCC license, it does this by TEACHING you electronics. Some of the subjects covered in detail are: Basic Elec- tricity for beginners, Basic Mathematics, 
Ohm's and Kirchhoff's Laws, DC Circuit Analysis, Magnetism, Alternating Current, 
The Sine Wave, Frequency and Wavelength, 
Inductance, Capacitance, Impedance, Reso- nance, Basic Principles of Vacuum Tubes, Transistors, Principles of Amplification, 
Classes of Amplifiers, Vacuum Tube Circuit Analysis, Oscillators, Power Supplies, AM Transmitters and Receivers, FM Transmitters 
and Receivers, Antennae and Transmission 
Lines, Measuring Instruments, FCC Rules 
and Regulations, and extensive theory and mathematical calculations associated with all the above subjects explained simply and in detail. 

Learn by Mail or in Residence 
You can train either by correspondence or 

in residence at either division of Grantham 
School of Electronics -Los Angeles, Calif., 
or Washington, D.C. Our free booklet, "Op- portunities in Electronics," gives details of 
both types of courses. Send for your free' 
copy today. 

MAIL TO SCHOOL NEAREST YOU 

Grantham Schools, Desk 74 -G r 
821 -19th Street N.W. OR 1505 N. Western Ave. Washington 6, D. C. Los Angeles 27, Calif. 

Please send me your free booklet, telling how 
I can get my commercial FCC license quickly. I 
understand there is no obligation and no sales- 
man will call. 

Name 

Address 

City State 
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TECHNOTES (Continued) 

occur when a hole is drilled are prac- 
tically eliminated. Harvey Muller 

WESTINGHOUSE H- 827T21 
Some of these models using tuner 

V- 12400 -1 have come out with a dial 
that was made for some tuner other 
than the Sarkes Tarzian unit used in 
this series. Complaints of one or more 
channels coming in on the next lowest 
number on the high band is because of 
a neutral position between channels 6 

PROPER INPROPER 

and 7. To go from channel 6 to '7 in 
the Sarkes Tarzian tuner the channel 
switch is moved two clicks or notches 
instead of the usual one. In addition, 
some of these dials warp or change 
position, so don't dig into these sets 
until the dials are first checked. The 
correct dial will have a larger blank 
space between channels 6 and 7.- 
G. P. Oberto 

VERTICAL ROLL IN RCA 
In several cases where the complaint 

was vertical roll with no vertical hold 
control, the trouble was traced to an 
open 6.8- megohm resistor in the grid 
circuit of the vertical oscillator (see 
diagram). This resistor is in parallel 
with other resistors, including the ver- 

vz 6CG7 
FROM SYNC OUTPUT 22., TO VERT OUTPUT GAD 

6 

V8K .0047 
A/1r-t 

IMEG 

6.8MEG I MEG 

VERT LIN 

820K 1.5MEG 

VERT HOLD MEG I 

272V 

TO B BOOS 

ONEG HEIGHT 

470f 

tical linearity control, and it is easy to 
get a false reading with an ohmmeter. 
The trouble occurred on 1956 RCA 
printed- circuit chassis. J. E. Dow 

7 -BX -10 PORTABLE RADIO 
For improved shortwave reception 

the blue lead to the telescoping rod 
antenna must be dressed away from the 
case side. The side is metal and when 
the blue lead lies against it there is 
considerable signal absorption which is 
detrimental to shortwave reception. The 
lead should be taped to the plastic cover 
of the tuning unit. 

It has been found necessary to add a 
3 -µµf capacitor across the secondary of 
the 16 -meter oscillator coil. This ca- 
pacitor is connected between terminals 
5 and 10 of S1 -C rear with the capacitor 
body near terminal 5. Adding this ca- 
pacitor allows the oscillator adjustment 
of the 19 -meter band to be made more 
easily. RCA Radio & Victrola Service 
Tips END 

Admiral.. 
Model TE10O 

DOT GENERATOR 

Most Reliable 
Most Compact 
Lowest Cost 

Absolute sync stability no warm -up 
time required. 
Simplified operation -only two easy - 
to -read controls. 
Gives extremely sharp, well defined 
dots. 
Provides vertical or horizontal lines 
for linearity adjustments -may be 
used to adjust black and white as 
well as color receivers. 
Designed especially for home service 
as well as convenient shop use. 
Convenient cord storage provided 
at rear of cabinet. 
Steel cabinet finished in two -tone 
gray baked -on hammerloid enamel. 
Size: 7" high x 5" wide x 8" deep. 
Weight 6 V2 lbs. complete with cables. 
Power supply required: 105 -125 
volts, 50 -60 cycles A.C. 

*7995 NET 
Price includes cable assemblies for 

both color and black- and -white 

Order from your parts jobber 
Manufactured by 

Admiral Corporation 
Special Products Division, Chicago 47, III. 
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Patents 

ENDOSCOPE 
Patent No. 2,764,149 

Eduard Emanuel Sheldon, Neu: York, N. Y. 

FLYING -SPOT CAMERA TUBE LIGHT SHIELD PRISM BRACKETS LENS PHOTOTUBE 

\ \1BB7.11.1:1=--_-1:=......1._=-:.Z-Aimpi...,,,A........ \ 
Q \ FLEXIBLE TIP 

PR 
SUPPLY 

This is a medical device for examining the 
interior of a human body. A tiny TV camera 
is built into a flexible tube that may be lowered 
into the body. Power for the instrument is fed 
through the tube. An air pump is also attached 
for the purpose of distending the part being 
examined, for example a stomach. 

Details are shown in the figure. A flexible tip 
permits the endoscope to enter the body without 
damage. The heart of the device is a flying -spot 

INPUT SIG 

SAWTOOTH 
GEN 

PWR 
SUPPLY 

tube, its beam controlled by deflection and power 
circuits (outside the body). As the flying spot 
sweeps over its target, it illuminates the ex- 
amined organ through a window in the endo- 
scope. Reflected light enters a second window, 
then passes through a prism and lens onto a 
photocell. The cell output is a video signal cor- 
responding to the desired picture. It is ampli- 
fied and fed to a receiving kinescope tube. 

SPEECH VS MUSIC DISCRIMINATOR 
Patent No. 2,761,897 

Robert Clark Jones, Cambridge, Mass. 

REGT OUTPUT 

DIFFERENTIATOR 

--a- TIME 

a 

6 

B+ 

This is the fundamental patent covering the 
spech -music discriminator described in this mag- 
azine under the name "Vocatrol." 

Speech waveforms are far more complex than 
those of music, rising and falling much more 
rapidly. By detecting the rate of change of a 
waveform, this device differentiates between 
speech and music. It can automatically switch a 
program on or off ; for example, mute a radio 
during commercials. 

An understanding of the principle may be 
gained from Fig. 1. At a a speech waveform 
shows a characteristic rise and fall in amplitude. 
The wave is rectified at b then differentiated at 
c. Only the peak (see dotted line) is transmitted. 
If desired, both negative and positive peaks of 
the differentiated wave are passed by using a 
full -wave rectifier. The peaks correspond to the 
rate of change of the signal. Rapid changes (as 
in speech) give higher peaks. 

The peak voltage is stored in capacitor C (Fig. 
2). If many such peaks occur in a given interval, 
considerable charge collects in the capacitor. The 

U. 
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BMW TOE 'BEST- 

BUILD ALLIED'S OWN 

Knight= 
Kits 

Here is a typical Knight -Kit value - 
available only f-om ALLIED -one of 

45 great Knight -Kits you'll find 
in our special Supplement No. 165. 

Write for your FREE copy today. 

knight -kit HOBBYIST VALUE 

2- TRANSISTOR POCKET RADIO 

Model 
Y -262 

$1465 

It's fun to build this efficient pocket -size 
broadcast band radio. Entirely self -con- 
tained, complete with built -in antenna (no 
external antenna required), battery and 
earphone. Features reflex -type 2- transistor 
circuit. Printed circuit panel simplifies as- 
sembly. Has high -gain ferrite -core antenna; 
super -sensitive miniature dynamic earphone 
for excellent tone quality; variable capacitor 
for accurate tuning; months of dependable 
operation from single long -life alkaline cell 
battery supplied. Two simple controls - 
On- Off- Volume and Tuning. Handsomely 
styled leatherette carrying case. Fits coat 
pocket or may be worn from belt; only 
4 x 3% x 1 ". Complete, with step -by -step 
instructions. Shpg. wt., 13' lbs. f, 465 
Model Y -262. Net, F.O.B. Chicago. . 

OTHER knight -kit HOBBYIST VALUES 

"10 -IN -1" LAB KIT 

Y -265 $1265 

"6 -IN -l" LAB KIT 

Y -770 5795 

3 -WAY PORTABLE 
RADIO KIT 

Y -730 $1995 

"OCEAN HOPPER' 
SW RECEIVER KIT 

Y -740 51115 

See our Supplement No. 165 for 12 

other knight -kit hobbyist values 

free SUPPLEMENT 
featuring knight -kits 
Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight -Kits, including Test 
Instruments, Hi -Fi, Hobbyist 
and Amateur Kits. Write 
for your copy today. 

ORDER FROM 

ALLIED RADIO 
1)0.02-F-7, 100 N. Western Ave., Chicago 80, 
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IMPORTANT NEWS FOR 

SERVICE TECHNICIANS 

3rd SUPPLEMENT 

to Howard W. Sams 

"TELEVISION TUBE 

LOCATION CHARTS" 
available July ist! 

Thousands of subscribers have already 
received the first two Supplements and 
are now up -to -date with the Howard 
W. Sams Tube Location Guide Service. 

SUBSCRIBE NOW -get your deluxe 
binder and all Supplements released 
to date. Remaining Supplements will 
then be mailed to you immediately as 
they become available. Here's what 
your subscription includes: 

Current TV Model Coverage for One Full Year 
Complete Cumulative Indexing Service 

Deluxe Binder for Easy Filing 

YOU GET A FULL YEAR'S 
SUBSCRIPTION (4 ISSUES) $395 
PLUS BINDER FOR ONLY... 

ORDER TODAY! 

HOWARD W. SAMS & CO., INC. 

Order from your Parts Jobber or mail to 
Howard W. Sams & Co., Inc., Dept. 2-FF7 
2201 E. 46th St., Indianapolis, Ind. 

Enter my order for subscription(s) 
to the Howard W. Sams Tube Location 
Guide Service. 
My (check) (money order) for S 

is enclosed. 

Name 

Address 

City Zone State 
(outside U.S.A. priced slightly higher) J 
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PATENTS (Continued) 

potential actuates a relay to mute the program 
(which is obviously speech). 

Practical circuits based on this invention ap- 
peared in this magazine in August, 1955, and 
September, 1956. A simple circuit improvement 
appears in the Correspondence column in the 
February, 1957, issue. 

AUDIO COMPRESSOR 
Patent No. 2,766,3311 

William P. Birkemeier, Cedar Rapids, Iowa (As- 
signed to Colliers Radio Co., Cedar Rapids) 

This circuit delivers nearly constant output, 
even when the input varies over a wide range. 
The first and third grids are tied together and 

6BA6 
OR EQUIS 

used to control gain. The screen becomes the in- 
put element, as shown in the diagram. 

Eu,, is amplified, then rectified. This provides 
the control potential which varies tube gain. The 
greater the output the less the gain, so that 
nearly constant output is maintained. 

DIRECT -COUPLED AMPLIFIER 
Patent No. 2,768,250 

Edward J. Staehura, Arlington, Vo. (May be 
manufactured or used by and for U. S. Govern- 

ment without royalty payment) 
This push -pull amplifier uses a novel cross - 

connection of grids and cathodes. It is capable of 
higher gain than conventional hookups. Two 
stages may be directly -coupled so both de and ac 
components are transmitted. 

Fitt 

The plate current of each triode flows through 
the plate load, battery, an input resistor and 
back to the cathode. (See Fig. 1.) For example, 
V -1 passes current through R3 and R2. Some 
degeneration occurs because the cathode resistor 
R2 generates a voltage drop that opposes the in- 
put. However, the inventor finds that this loss 
is more than overcome because the full signal 
energizes each tube. In a conventional amplifier 
only 50% is utilized. 

Fit.2 

With zero signal, both input and output termi- 
nals show no difference in potential. This makes 
it convenient to couple two stages directly as in 
Fig. 2. The dotted resistors represent the internal 
resistance of each triode. END 

t -111 KITS 
u Advanced designs for the best 

in high fidelity reproduction 
Build and save 
do- it- yourself 

See them at your local 
radio parts distributor 

2te cì 60 WATT 

s 
' 

HIGH FIDELITY 

AMPLIFIER - 

PREAMP KIT 

An integrated high power amplifier package for the 
audio perfectionist - complete with versatile pre- 
amplifier in one compact high styled unit - at a 

budget price. Undistorted power output is guaranteed 
to be 60 watts from 20 to 20,000 cps. Intermodu- 
lotion is 1% at 60 watts and below 0.25% at 
ordinary listening levels. 
Model 19K _.__.__._......._._.. ..$79.95 
Cabinet 7.50 

/Gets 25 WATT 

HIGH FIDELITY 

Q 0 v AMPLIFIER - 
PREAMP KIT 

Top quality integrated amplifier preamplifier system 
on a single chassis at exceptionally low price. Per- 
formance equals or exceeds any available amplifier 
up to roted power of 25 watts. 
Model 21K $59.95 
Cabinet 7.50 

WILLIAMSON Vie' 

TYPE jt,< 
20 -WATT 

1 

AMPLIFIER 

Frequency response Bat and 
! 

' 
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smooth this entire audible range 
Less than .0025 distortion at normal 
listening levels Excellent transient characteristics. 
Model TM -15A, complete with tubes - sockets, 
terminal strips, and connectors mounted $49.95 

PREAMPLIFIER 

with Cathode 

Follower Output 

4 input channels 
controls 3- position 
auxiliary equipment 
Model TM -17P, complete 

Separate bass and treble 
equalizer AC outlet for 
Powered by main amplifier. 

$19.95 

11I -F1 
FM TUNER 

Self- contained power 
Mc 200Kc IF 
stage AFC with 
vernier tuning 
sensitivity for 20 
emphasis network 
output 3.2 

300 ohm input 
AC receptacle for 
Model FM -18, complete 
end hardware (less 

supply Tuning ronge 87.109 
bandwidth Grounded grid RF 

front -control cutoff Micro - 
No -drift ratio detector 4 uv 
db quieting - Standard de- 

.8 volt RMS cathode -follower 
volt RMS high- impedance output 

impedance Switch- controlled 
auxiliary equipment. 

with punched chassis, tubes, 
wire and solder) $29.50 

Write for 
product 

to tf to 
a product of 

TECH -MASTER CORPORATION 
75 Front St., B'klyn 1, New York 

L' I 
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Business 

,d re 
Rohn Manufacturing Co., Peoria, Ill., 

is using a new rolling display -a 
uniquely fitted house trailer -to demon- 
strate its line of towers and accessor- 
ies. Sales manager Richard Kleine 

uses it to show Rohn products firsthand. 
The trailer is available to distributors 
and dealers for open houses, anniver- 
saries and other special events. 

Heath Co., a subsidiary of Daystrom, 
Inc., is building a new plant in South 
St. Joseph, Mich., on a 16 -acre site. 
The plant is expected to be completed 

#630 TECH M ASTER - 
1957 LINE AT SPECIAL PRICES 

excite:#:9 if /Deus 

Video Theatre ... Hi -Fi Kits 
Catalog mailed on request 

27" TV CONVERSION KIT 
Convert any Size, any Make TV RECEIVER \ 
to operate the 27" or ANY 90° !PICTURE TUBE. 

COMPLETE SET OF ESSENTIAL PARTS includes 
matched set of Todd 90" COSINE DEFLECTION 
YOKE and TODD 18kv FLYBACK TRANSFORMER, 
30KV FILTER, 6AX4 TUBE, YOKE BRACKETS, 
WIDTH CONTROL, CONDENSERS, RESISTORS. 

Your 98 List Price $39.75 

Price.... , S Incl. CONVERSION MANUAL with 
Stepby -Step Instructions Si Diagrams 

Illustrations for mounting TV sets flush with wall 
eztendl.ng into garage, closet or wall recess included. 

SUPER DE LUXE 

31- TUBE -21" 
#630 TV KIT 

COMPLETE 
SET of PARTS & TUBES. 

Incl. LIFE -SIZE Instructions 

Slashed $9999 
to (less CRT) 

21" TV CONVERSION KIT 
Convert any Size, any Make TV RECEIVER 
to operate the 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 97 List Price 533.50 

Price....' 3Incl. CONVERSION MANUAL with 
Step -by -Step Instructions & Diagrams. 

WESTINGHOUSE OR CBS PICTURE TUBES 
BRAND NEW in Factory Sealed Cartons -With a Full Year Guarantee 

}117 AVP4A 1t 21ALP4A I Aluminised I Alu d 

900 17 "19oó.A 
x22.66 

21 
°$29Oo46 x32.2, 

24° .CP3A $48.99 27f' 227EP4A$74.31 
Aluminized Aluminized 

Aluminised 

f--CUSTOM-BUILT CABINETS M FACTORY YOU- 
3 LEADING STYLES in Mahogany 

slum dl,lu,I xtra) Ready 
tl rìlled (o, at ,t:ui TV chassis and cut 
out for a 

t 
e 17" , 2 t " picture tube at no 

extras in pelee Also pplied with un- 
drilled knob panel for any other TV set 

EVERYTHING NECESSARY for an 
perfect chassis and CRT assembly isein- 

Each cabinet. is delivered complete 
as pictured with mask. .safety glass. 
mounting brackets, backboard, back,up. 
ItartiW-a re and Instructions Each cal i, 
is shipped in an air cushioned carton tram 
FACTORY to YOU! 

GEM $35.91 

late this year. The company will keep 
its Benton Harbor, Mich., address. An 
artist's conception of the new plant 
is shown. 

Rek -O -Kut Co., Long Island City, 
N. Y., will begin operation in a new 
25,000- square -foot plant in July. Ex- 
pansion plans include a greater diver - 
sification in the manufacture of the 
present line of hi -fi components and re- 
cording equipment. 

General Instrument Corp., Elizabeth, 
N. J., acquired Radio Receptor Co., 
Brooklyn, N. Y., through the purchase 
of 80r / of the latter's outstanding 
stock. This is General Instrument's 
third acquisition within a year. 

ORRadio Industries, Opelika, Ala., 
designed a new self- merchandising 
"Money Maker Pack" dealer display for 

JUNE, 1757 

14-28" W-25" D-22, 

GEM 
als 

availao ble 
for 

24" or 27" 
picture tube 

$59.54 

WESTCHESTER $88.70 
V-_..V,. 

7, --- . i 
I 1 

._h 

TV CRYSTAL -CLEAR LUCITE MASKS 
Framed in Rich Goldleaf Finish 

Tithe Size Overall Dimensions 
17 "- Rectangular 131 /8" x 161/2" S 4.56 
21 "- Rectangular 161 /z" x 211/4" 6.92 
24 "- Rectangular 201/4" x 253% 11.84 
27 "- Rectangular 201/4" x 26" 12.18 
On 17" and 21 specify type number of CRT used 

TV PLASTIC OPEN MASKS 
Used in conjunction with safety glass 

17 "- Rectangular 153/4" x 181/2" $1.49 
21 "- Rectangular 18" x 221/2 "..., 2.38 
24 "- Rectangular 21" x 26" 4.93 
27 "- Rectangular 21" x 26" 4.93 
On 17" and 21" specify type number of CRT used / 

c 16SAFETY GLASS in HANDY SIZES 
z 2C" $2.94 I 18" z 221/2 "..$5.16 
x 22" 3.97 *21"u 26 ".... 5.87 

Available in new tinted grey SCe extra 

AMAZING SPECIALS 
$60 FORD AUTO RADIO 1951 comp, w /tubes $20.00 
$8 AUTO ANTENNA 3 sections, fits all cars.. 1.89 
$30 REGAL AC -DC RADIO comp. with 5 tubes 11.30 
VM 4 -SPEED RECORD CHGR. comp. w /pickup 22.76 
$55 RCA x50151 HI -FI 12" SPKR. w /tweeter 24.62 
$12 TV CONICAL ANT. incl. accessory kit... 4.97 
$10 TV INDOOR ANT. w /selector switch..... 3.16 
$8 TV PORT. TUCK -AWAY ANT. 4 sections.. 1.88 
UNIV. TV POWER TRANS. 250ma w /schematic 4.97 
$25 PORT. PHONO 3 speed comp. w /tubes. 13.72 
$1.50 SELENIUM RECTIFIER 100ma .39 
$3 SELENIUM RECTIFIER 300ma .68 
$1 ION TRAP universal type for all TV Sets .10 

MANHATTAN 

J 

$53.43 

MAN- 
HATTAN 

also 
available 

for 
24" or 27" 

picture tube 

$79.22 

ATV FRONT PANEL ASSEMBLY 
For 

TV Wall Installation 

TV Cabinet -Building 

Complete as pictured 
Including 

Mask, Safety Glass, 
Decals, Knob panel -- blank, or drilled on re- 

- ceipt of your template. 
- Step- By-Step Instruc- 

tions 
Mahogany, Walnut 

or Blond at no extra cost. 

21" 25 "W x 26 "H $1 7.45 

, 24" or 27" 281 /o "W x 30 "H $22.97 

AGC KIT complete w /6AU6 & Instructions $4.59 
FLYBACK TRANS. RCA -type 21175 4.98 
FLYBACK TRANS. RCA -type 21175 w /AGC 6.74 
FLYBACK TRANS. RCA -type 218T1 6.96 
POWER TRANS. RCA #20176 for #630 14.97 
VERTICAL OUTPUT TRANS. 10 to 1 ratio 2.69 
FOCUS COILS 247, 360, 470, 1000, 4000°...ea. 1.97 
SYNCHRO -LOC COIL RCA -type #208T8 1.49 
SYNCHRO -GUIDE COIL RCA -type #205R1 1.00 
RATIO DET. COIL 4 5m for most TV Sets 1.00 
STANDARD COIL take -off #XM752 1.00 
PIC. & SOUND CONTROL IOK -Imeg w /switch 1.14 
FOCUS CONTROL wirewound 1500 ohms 4 watts .98 
WIRE STRIPPER & CUTTER most terrific tool. .79 
$1 DOG BONE 10 -WAY HEX WRENCH..only .19 

BROOKS RADIO & TV CORP., 84 Vesey St., New York 7, N.Y. 

125 

www.americanradiohistory.com

www.americanradiohistory.com


DYNAKIT 
MARK ll 

50 WATT POWER 

AMPLIFIER KIT* 

A premium kit for the audio perfectionist, 
the Dynakit sounds better because it is 
designed for outstanding transient re- 
sponse and stability, for high power at 
low distortion, and for complete and ac- 
curate reproducibility. The improvement 
over conventional circuits is immediately 
apparent to the discriminating listener. 
The Dynakit combines unequalled quality 
with economy and simplicity. It features 
the finest of parts, like the superb Dynaco 
A -430 output transformer. At the same 
time construction is greatly simplified by 
the Dynaco pre -assembled printed circuit 
unit which includes the major portion of 
the wiring. 

This printed circuit assembly guarantees that the Dynakit's outstanding specifica- 
tions will be met by every constructor. 
The Dynakit can be wired in less than 
three hours, and its low price means that 
everybody can now afford to have the best 

Specifications: 
Power Output: 50 watts continuous rating, 
100 watts peak. Distortion: under 1%Jr at 
50 watts, less than 1% harmonic distortion 
at any frequency 20 cps to 20 kc within 1 
db of maximum. Response: Pius or minus 
.5 db 6 cps to 60 kc. Plus or minus .1 db 
20 cps to 20 kc. Square Wave Response: 
Essentially undistorted 20 cps to 20 kc. 
Sensitivity: 1.5 volts in for 50 watts out. 
Damping Factor: 15. Output Impedances: 
8 and 16 ohms. Tubes: 6CA7 /EL -34 (2) 
(6550's can also be used) 6ÁN8, 5U4GB. 
Size: 9" x 9" x6:4" high. 

Dynakit Mark II 

$6975 
Slightly higher in Nest 

Complete including 
Punched Chassis Protective Cover 
Transformers Tubes and all parts 
Factory Wired Printed Circuit Assembly 
Complete step -by -step construction data 

and pictorial diagrams. 

Available through leading Audio and 
Electronic Parts Distributors 

+Pat. Pending 

DYNA COMPANY 
DEPT. RE, 5142 MASTER ST. 

PHILADELPHIA 31, PA. 
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BUSINESS AND PEOPLE 

its Irish brand recording tape. The 
wrought iron display will accommodate 
20 assorted reels of Irish tape. 

Hermon Hosmer Scott, Inc., Cam- 
bridge, Mass., stepped up its program 
of cooperative advertising with hi -fi 
dealers at the local level. The company 

HOW TO BUILD A POWERFUL 
AD I 

.o 
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has prepared a kit which includes sam- 
ple layouts and copy, radio scripts, 
mats, publicity stories, etc. One unit 
from the kit is shown above. 

Sylvania Electric Products, New 
York, received the NATESA Friends of 
Service Management plaque for 1956. 
This is the sixth consecutive year Syl- 

(Continued) 
NATESA and Sylvania look on. 

Allan W. Fritzche (left) was elected 
chairman of the board of General In- 
dustries Co., Elyria, Ohio. He had been 
president and general manager since 
1943 and will continue as the chief ex- 

ecutive officer. William E. Foster 
(right), vice president, succeeds him as 
president. All directors were re- elected. 
H. E. Moon, a director who has held 
various executive positions, was elected 
first vice president. 

Victor H. Pomper (left), assistant 
general manager and a director of Her- 
mon Hosmer Scott, Inc., Cambridge, 
Mass., was elected vice president of the 
company. He continues as a director. 

vania has won the award. Photo shows 
Robert Hester, NATESA president 
(left), presenting the plaque to Donald 
W. Gunn, general sales manager -elec- 
tronic products of Sylvania. Officials of 

Marvin Grossman (right), who joined 
the company in 1954, was appointed 
sales manager and will continue as ad- 
vertising and sales promotion manager. 

Obituaries 
David T. Siegel, founder and presi- 

dent of Ohmite Manufacturing Co., 
Skokie, Ill., suddenly in Palm Beach. 

Charles DeWitt. White, publisher of 
White's Radio Log since 1925, at his 
home in Bronxville, N. Y., at the age 
of 75. END 

SHAFT 

Only 

$368 
NET 

No. K 505 

Break -Proof 
Shock -Proof 
Comfordome 

Handle 

All- Hollow 
Heavy Duty 

& Shaft 

k" Extra Hard 
Long Wearing 

Hex Head 

Convenient! Compact! 
Here's a practical, quality built nut driver kit . 

economically priced, too! 5 popular sizes ... 3/16 ", 1/4 ", 
5/16 ", 1132 ", 3 /g" ideal for every service need .. in one 
convenient plastic bag with button -down flap to keep 
drivers in place! Made to VACO professional quality 
standards throughout backed by our famous uncondi- 
tional guarantee. 

See Your Parts Distributor, Today! 

VACO PRODUCTS CO., 317 E. Ontario St., Chicago 11, III. 
In Canada: ATLAS RADIO CORP., Toronto 10, Ontario 
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technical 

literature 

N - °W RETMA STANDARDS 
RETNA has published two new 

standards for the Handbook: RS -182, 
Class -A Variable Air Capacitors, from 
Standards Proposal No. 501, reaffirms 
REC- 106 -A; RS -183, Output Trans- 
formers for Radio Broadcast Receivers, 
from Standards Proposal No. 502, re- 
affirms RE C-124. 

RETMA, Engineering Dept., 650 
Salmon Tower, 11 W. 42 St., New York 
36, N. Y. RS -182, 30¢; RS -183, 25¢. 

METAL -FILM PRECISION RESISTORS 
Comprehensive data on the construc- 

tion, applications, characteristics, iden- 
tification, tolerance and dimensions of 
metal -film precision resistors is found 
in the performance charts and graphs 
of Catalog Data Bulletin B -3. 

International Resistance Co., 401 N. 
Broad St., Philadelphia 8, Pa. 

GENERAL EQUIPMENT 
A large and diverse line of precision 

measuring instruments, scientific appa- 
ratus, industrial test and control equip- 
ment is described and illustrated in an 
8 -page condensed catalog. 

General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass. 

RADIO AND TELEVISION TRAINING 
This descriptive circular outlines a 

new 35- l3sson Practical Radio & Elec- 
tronics Course in detail and offers many 
other radio and TV servicing helps to 
the beginner. 

Supreme Publications, 1760 Balsam 
Rd., Highland Park, Ill. 

HI -FI SUPPLIES 
Catalog HF -250 offers the audiophile, 

hobbyist and experimenter an assort- 
ment of "do -it- yourself" speaker sys- 
tems, cabinets, cabinet kits, components 
and hi -fi systems. 

Lafayette Radio, 165 -08 Liberty Ave., 
Jamaica 33, N. Y. 

PHONOGRAPH NEEDLES 
The importance of a diamond needle's 

grain orientation and how it can be 
accomplished with the proper shaping, 
finishing and setting is the subject of 
Folder CL -45. Ample space is provided 
on the back for imprinting. 

Jensen Industries, Inc., 733 W. Har- 
rison St. Forest Park, Ill. 

LOUDSPEAKER SYSTEMS 
Each page of this brochure of speaker 

systems shows a photograph of a sys- 
tem, describes it in detail and lists its 
specifications. Five types are presented, 
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Now -this new book makes it easy to 

BE A X11 -F1 EXPERT 
-and you save more -and get more the book club way! 

suderclandiug 

III-i'I 

CIß19ITS 

term fnaàarsl 

Now -this ,,e'. hook UNDERSTANDING HI -FI CIR- 
CUITS by hi -fi expert Norman H. Crowhurst shows you 
the way to new pleasure -new profit in hi -fi enjoyment! 
Here at last is a book which tells you how to select 
THE BEST HI -FI CIRCUITS FOR YOUR OWN TASTE 
-AND BUDGET! Crammed full of the practical hints 
you want for better hi -fi performance, this big 224 - 
page book analyzes special output stages, feedback and 
damping, inverter and driver stages. input stages, match- 
ing, equalization, speaker distribution and crossover'. 
loudness and volume controls, tone control and man. 
other vital topics. Thoroughly illustrated- eompletel. 
indexed. 

This remarkable volume - handsomely bound and 
beautifully printed sells regular!. for 85.0O - but 
through the G/L AUDIO -HI FI 811116 CLUB you can 
get it at the wholesale price al only 53.75. 

WHAT THE G/L AUDIO- 
The plat as started t't help gtt 'ul books 
on hi -fi at the lowest possible c -i. Ain, mw can 
own a complete hi -fi library rsr Iu -i pt.n nies a 

day -books which show you I.m to assemble a 

superb systemon a budget. h m to avoid costly 
errors. how to get nmximuui I. rformance with a 

HOW THE PLAN WORKS 

HI FI BOOK CLUB IS! 
minimum investment ad tuts. to make u. 

professional hi -h work. By mass printing, sil 4I..1 
distribution and modern publishing methods we 

able to pass our savings on to you so you can boo 
a whole library of deluxe. richly bound books 
one -at -a -time at A DISCOUNT OF 25%! 

To enroll indicate the book you want on cou- 
pon below, SEND NO MONEY NOW! 

You receive the book for a free IO -day inspec- 
tion in your own home -if you like it keep the 

book and send us your remittance at the spe- 

cial club price of $3.75 -for this deluxe $5.00 

book. 

If not satisfied return the book. 

New books are sent to you on approval a+ 

intervals of about every four months. 

You agree to take a minimum of only four 
books for the whole period of your enrollment 
-you may cancel any time after that. 

THESE BOOKS ALREADY PUBLISHED 
To begin your membership you may select the new book UNDERSTANDING 
CIRCUITS -or either of these two books previously published. 

BASIC AUDIO COURSE. By Donald Carl 
Hoefler, RCA recording engineer -Covers audio- 
high fidelity fundamentals frico the theory of 

sound to advanced recording techniques, including 
amplifiers, feedback, power supplies, distortion and 
noise, attenuators. loudspeaker systems and every 
other important audio unit. Shows why and how 
audio systems work. 

HI-FI 

MAINTAINING HI -Fl EQUIPMENT. By Joseph 

Marshall- RADIO -ELECTRONICS widely -read hi. 

fi authority teaches you the techniques needed to 

recognize and repair hi -fi troubles. Covers acoustical 
and mechanical faults as well as electronic. A 

must for the professional hi -fi man or the audio- 
phile who maintains his Own equipment. 

THESE BOOKS SET FOR FUTURE PUBLICATION 
Here are some of the titles to be published one -at -a -time at regular intervals of about 
four months each in the months ahead. You will automatically receive a copy of each 
book for a 10 -day FREE inspection as it comes off the press. 

HIGH -QUALITY AUDIO AUDIO HINTS 
THE AUDIO DATA BOOK CONSTRUCTING AUDIO AMPLIFIERS 
LOUDSPEAKER ENCLOSURES LOUDSPEAKERS -AND SPEAKER SYSTEMS 

HI -FI FANS! 
This exclusive money- saving book club was 

established ¡us+ for you -the only one of 
it's kind. Get more out of hi -fi. Take ad- 
vantage of this special service now! 

SAVE 25°/o 
These books are regularly advertG %L 

at $5.00 each. Through the 

AUDIO -HI FI BOOK CLUB you 
get 

them at 53.75 each -postpaid. A sav- 

ing of 51.25 on eaachobo I Start sav- 

ing money now- 

MAIL THIS NO -RISK COUPON TODAY 
GERNSBACK LIBRARY, INC. 
154 West 14th St., New York 11, N.Y. 

Enroll me in the G/L AUDIO-RI FI BOOK CLUB. 
Send me the book checked below for a FREE 10 -day 
inspection in rny own home. I agree to accept at 
least four books during the entire period of mem- 
bership. 

UNDERSTANDING HI -FI CIRCUITS 
BASIC AUDIO COURSE 
MAINTAINING HI -FI EQUIPMENT 

Send 
me 

more information on the G/L AUDIO -its FI 
BOOK CLUB! 

Name 

Street 

City State 

Please print 
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Estimating and Pricing Guide 
Handy, pocket -sized Replacement 

Catalogue containing 
illustrations, 

descriptive 
copy, and 
complete 

breakdown 
of catalogue 

numbers, sizes, 
capacitance, 

working voltage, 
and list price. It 

saves valuable time for 
you every day. Free Servicing 
Aid AC -4D. 

General Capacitor Catalogue 
Complete line of Astron capaci- 

tors illustrated 
and explained 

in detailed 
81 /2x11 

coated 
stock 

catalogue. 
Valuable 

information 
written in an 

easy-to- under- 
stand style. Diagrams, 

charts, and descriptive copy 
concerning each type. Service 
Replacement Capacitor Cata- 
logue number AC -5. 

Popular Astron Swing Bins 
Practical capacitor servicing kit. 

Sturdy, clear 
plastic 

swivel trays 
mounted 

as one 
unit for 

your con- 
venience. 
Will keep 

capacitors off 
the work bench - and in place where 

you know they'll be found ... 
completely visible from any 
angle, any position ... neat, 
compact and handy. Three dif- 
ferent styles available: 
Swing Bin Sr. 9 shelves 166 
BluePoint® Plastic Paper 
Tubular Capacitors 
Swing Bin Jr. 6 shelves 90 
BluePoint® Plastic Paper 
Tubular Capacitors 
Swing Bin Baby 4 shelves 45 
BluePoint® Plastic Paper 
Tubular Capacitors 

Available nationally through 
authorized ASTRON distributors. 
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including a miniature bookshelf sys- 
tem. 

Lee, Inc., 625 New York Ave. N. W., 
Washington 1, D. C. 

MAGNETIC TAPE 
A new two -color, pocket -size booklet 

describes the characteristics of six 
magnetic recording tapes and how each 
should be used. Other topics include 
splicing, leader and timing tapes. A 
reference table that lists playing time 
of single- and dual -track tapes at 33/4 
and 71/2 inches per second in a variety 
of reel lengths is another valuable fea- 
ture. 

Minnesota Mining & Manufacturing 
Co., Dept. M7 -56, 900 Bush St., St. Paul 
6, Minn. 

KITS 
Audiophiles, experimenters, radio 

hams and service technicians will find 
this catalog of kits interesting. Four of 
the kits presented are new : the Legato 
speaker system, an impedance bridge, 
an automatic Conelrad alarm kit and 
an rf power meter. 

Heath Co., Benton Harbor 20, Mich. 

BATTERIES FOR PORTABLE RADIOS 
A new 1957 -58 portable -radio bat- 

tery guide shows the manufacturer's 
numbers (adopted from the approved 
NEDA standard numbering system) 
and the numbers of seven other major 
battery makers. It has a section on 
transistor batteries, vacuum tube 
models and 100 standard type batteries. 

(Continued) 
Details on the battery complement of 

more than 600 models of portable ra- 
dios, covering 41 brands, are listed. 
The guide is in the form of a chart with 
a riveted hole for hanging on the wall, 
promoting customer self- service. A 
1957 calendar adds to its usefulness. 

Ray -O -Vac Co., Dept. 284, 212 E. 
Washington Ave., Madison, Wis. 

HI -FI EQUIPMENT 
The question : "Shall I buy a turn- 

table or record changer ?" is answered 
in a pocket -size booklet that breaks the 
problem down into eight basic differ- 
ences between the two. The booklet also 
shows the manufacturer's entire line in 
full color. 

Rek -O -Kut Co., 38 -01 Queens Blvd., 
Long Island City 1, N. Y. 

ALLIGATOR CLIPS 
This manufacturer describes his 

three new 70 Series streamlined alli- 
gator clips, their complete specifications 
and the functional advantages of their 
use of cord -strain relief ears and mesh- 
ing teeth in Catalog Sheet No. 176. 

Mueller Electric Co., 1567Y E. 31 
St., Cleveland 14, Ohio. 

ELECTRONIC COMPONENTS 
A very recent line of electronic com- 

ponents is highlighted in the 48 pages 
of Catalog No. 571. Transformers, 
(audio, power, pulse), filters and dis- 
criminators, toroids, magnetic ampli- 

WE DON'T NEED ENGINEERS 
. but they write to us daily to order our 

GENIAC Electric Brain Construction Kits. 
So do TEACHERS, SCIENTIFIC AMATEURS, INDUS- 

TRIAL FIRMS ; ml schools. See list below.) 
THOUSANDS OF SATISFIED CUSTOMERS have bought 

GENtACS on 7 DAY REFUND guarantee 
We are proud to offer our 1957 Model, with up to the 

mn 
pro ,t ute imvcmcnts for the thousands of ro us..,.ni 

i can use them. skm 

0,ezatfl HI-FI 

The "GOLDEN GATE" AM -FM 
Tuner...with an FM sensitivity 
of 3 microvolts for 20 db of 
quieting -and a host of other 
remarkable features... 

one of a complete line of 
advanced design high fidelity 
tuners, amplifiers and components... 

hear these quality RAULAND units at 
your Hi -Fi dealer or write for details... 

RAULAND -BORG CORPORATION 
3515 W. Addison St., Dept. A. Chicago 18, III. 

WHAT IS A GÉNIACT 
Here Is a picture of the 1957 Model GENIAC in the di, 

play rack 18:3.(10. n.a r tely) which comes with every kit. 
GENIAC stands for Genius Semi- Automatic Computer. A 

kit of specially designed switch decks and racks which 
permit the user to construct more than thirty different 
machines (following directions and wiring diagrams) and 
as many more as he Is able to design himself. These 
machines demonstrate the applications of electric circuitry. 

APPLICATIONS OF GENIAC 
SIMPLE COt1PUTER ('llt('UITS for binary, decimal adding, 
subtracting, dividing, multiplying machines. PROBLEMS 
in symbolic logic, reasoning, comparing. PSYCHOLOGI('AI. 
TESTING and EXPERIMENT GAME PLAYING CIRCUITS for 
tit- tat -toe and 01m. ACUTARIAL ANALYSIS. 

SOME OF OUR CUSTOMERS 
AllisChalmers Remington -Rand International Business 
Machines Manuel Missionary College Barnard College 

Westinghouse Electric Phillips Laboratories General 
Insurance Co. of America Lafayette Radio Rohr Air - 
sraft Co. Albert Einstein Medical College Naval Re- 
earch Laboratories Board of Education, Tecumseh. 

Nebraska Los Angeles Public Schools Jefferson Union 
High School Oklahoma A & M Courtiand Jr. High 
School Bell Telephone Laboratories. 

WHAT COMES WITH THE KIT 
BOOKS -1. SIMPLE EI.E('TRIC BRAINS, AND HOW TO 
MAKE THEM 64 page experiment manual. -NEW! 
2. MINDS AND MACHINES . . . 200 page text 

WIRING 
on com- 

puters, automation and cybernetics. -NEW 3. 
DIAGRAMS for basic GENIAC clrcults. -NEW! 4. Begin- 
ner's Manual for the person who has little or no familiarity 
with electric circuits -NEW! 5. GENIAC study guide . 

the equivalent of a full course In computer fundamentals, 
lists additional readings. 
PARTS -PANELS, DISCS. RACK (for easy assembly and 
display). Hardware, wire, tools, battery, holder etc. for 
more than thirty machines. 
SEND for your GENIAC now. At only $19.95, a bargain, 
comes complete with over 400 parts and components, 5 
books and manuals. We guarantee that If you don not want 
to keep GENIAC after one week you can return it for full 
refund. 
dress 

80c west of Miss. S2 outside U.S. Mail Name & Ad 
dress with check or Money Order to 

Oliver Garfield Co., Dept. RE67A 128 
W YO 

LEXINGT AVE. NERK 1O6N . N.Y. 
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fiers and ultrasonic components are all 
described and pictured in detail. The 
performance of many of these units is 
shown by the 128 graphs. Complete 
data on transformers for military and 
commercial applications is also in- 
cluded. 

Freed Transformer Co., Inc., 1789P 
Weirfield St., Brooklyn 27, N. Y. 

ELECTRONIC TEST INSTRUMENTS 
Catalog S -57 (4 pages, 2 colors) on 

electronic test instrumentation, covers 
expanded -scale voltmeters and fre- 
quency maters, synchro testers, vtvm's, 
oscillators, resistance bridges, power 
supplies, wide -band amplifiers, W W V 
receivers and decade inductors. 

Shasta Div., Beckman Instruments, 
Inc., P. 0. Box 296, Station A, Rich- 
mond, Ca.'if. 

TUEE CURVE WORKSHEETS 
Seven new types of tube curve work- 

sheets, fo, the 6AÚ6 (pentode), 6AU6 
(triode), 6CL6 (pentode), 6CL6 
(triode), 12AY7, 5670 and 6080, have 
been added to this technical publisher's 
line. These curves, on 81/2 x 11 -inch 

(Continued) 

pads of 20 sheets each, show plate, 
positive -grid and screen characteristics. 
A fresh sheet is available for each 
circuit design and can be torn off for 
filing. 

Technical Publishing House, 4 Tyler 
Rd., Lexington 73, Mass., 1 -99 Pads 89e 
each (sample sheet of any type sent 
on request). 

WIRE AND TUBING 
Bulletin No. T -257 features indus- 

trial and government specification 
hookup wire, lead wire and insulated 
tubing. It is accompanied by a sug- 
gested resale net -price sheet effective 
March 1, 1957. 

Birnbach Radio Co., Inc., 145 Hud- 
son St., New York 13, N. Y. 

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 iden- 
tification, mention the issue and page of RADIO - 
ELECTRONICS on which the item appears. 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 

TAPE RECORDERS 

i 

Tapes Accessories 
Nationally Advertised Brands 

UNUSUAL VALUES 
Send fer Free Catalog 

DRESSNER 
69 -02 RE; 174 St. 
Flush no 65. N.Y. 

TV 
RADIO 
SERVICE LIBRARY 

MERITQpE 
Low Cost- Hish Quality Record. 

in Tu p1n 

TELLS HOW TO 
ANSWER RADIO 
T.V.QUESTIONS 

'13 COMPLETE 

2 VOLUMES 
Oet this Information 

for Yoanolf 

7 DAY TEST - 
PAY ONLY $2 MO. 

HERE IS LATE INFORMATION 
IN A HANDY FORM FOR 
RADIO AND TELEVISION 
REPAIRMEN, SERVICEMEN 

AND STUDENTS 
AIIDELB T.V. RADIO SERVICE 
LIBRARY -Over 1500 Pages - 
1085 Illustrations & Diagrams. 
1001 Important Facts & Fig- 
ures on Modern T.V , Radio, 
Electronic Devices at your lin- 
gers' ends. Highly Endorsed. 

INCLUDES TRANSISTORS 
and Transistor Circuits, Rectl- 
tiers, Record Changers, P. A. 
Systems Tape Recorders. Pho- 
oograplt Pick -ups, F.M., Auto 
Radio; Radio Compass, Short 
Wave, Radar, etc.' 

ASK TO SEE NI 
IT WILL PAY TO KNOW - 

The Basic Principles - Con - 
atructlon - Installation - Op- 
eration - Repaira - Trouble 
Bhootlnv. Shows How to get 
Sharp, Clear, T.V. Pictures. In- 
stall Aerials -How to Test. Ex- 
plains Color Systems, Methods 
of Conversion, 
Terms, etc. Includes 
Ultra High Pre- 
fluency - Valuable 
for Quick 
Reedy Ref- 
erence and // 
Home Study. tistt -! -'- 

MAIL ORDER- - 
AUDEI, Publishers, 49 W. 23 Ss., New York 10, Now York 
Mail AUDEL'S T. V. RADIO SERVICE LIBRARY (2 Vol- 
umes) 

s$B 
dn$2 

monthly thly til $R, plus shipping 
remit 

harge, 
is paid.aOthernise I will return them. 
Name 

Address 

Occupation.......... 
Employed by RE -6 

SAVE SHIF PING CHARGES! Enclose Full Payment 
With Coupon and We Pay Shipping Charges. 

JUNE, 1957 

INVENT RS 
Send for 

PATENT INFORMATION 
Book and 

INVENTORS RECORD 
without obligation 

GUSTAVE MILLER 
67 -RE WARNER BUILDING 

WASHINGTON 4. D. C. 

r 

L 

REGISTERED PATENT 
ATTORNEY 

ASSOCIATE EXAMINER 
U.S. PAT. 0 F F.1922-1929 

Patent Attorney & Advisor 
U.S. Navy Dept. 1930 -1947 

PATENT LAWYER 

ELECTRONIC COMPUTERS 
AUTOMATION, ROBOTS 

MINILOG: low- priced analog computer 
for schools, laboratories and experi- 
menting. 
HOME -STUDY COURSES: computers, 
both analog and digital, automation, ro- 
bots, electronics. Courses start at $5 
and go up to $52. 
PLANS: "BEBE- Brain:" $1. Analog 
computer $3. Digital computer $3. 
Light -seeking robot 50c. Same but tran- 
sistorized $1. 50 plans for experimenters 
$2. 
KITS: variety of analog and digital kits 
for experimenting and research. Priced 
with reason, complete with instructions. 
PUBLICATIONS: First book on robots 
that is complete. Shows design, con- 
struction and operation of numerous 
small robots as well as larger 'HOMO 
ROBOTUS', the man of metal, designed 
by EBE- engineers. 200 pages of dia- 
grams and information, $5.50 ppd. 
EBEX magazine, of popular computers, 
automation, robotry, science fiction and 
related subjects. Send for FREE copy 
for examination. Subscriptions $2.50 per 
year or 25c single copy. 

ELECTRONIC BRAIN 
ENTERPRISES, INC. 

1015 Atkin Ave., Salt Lake City 6, Utah 

Name 

Address 

CUT THIS AD OUT hOW! 

ONE DOLLAR buys 
BIGGEST VALUES IN THE WORLD 

for 
JOBBERS DEALERS EXPORTERS 

AND RADIO & TV TECHNICIANS 
IMMEDIATE DELIVERY 

50 - TUBULAR CONDENSERS 85° . n -10oc $1 
20 - ASST. TV KNOBS. ESCUTCHEONS, Etc $1 
15 - ASSORTED ROTARY SWITCHES s15 worth $1 
100 - ASSORTED 1/1 WATT RESISTORS $1 
70 - ASSORTED 1 WATT RESISTORS Si 
35 - ASSORTED 2 WATT RESISTORS $1 
100 - FUSES 1 AMP similar(' sloe 11/4" x t /e" $1 
100 - TUBULAR CONDENSERS .02 -100v. 51 
100' - FINEST NYLON DIAL CORD hoot sloe 51 
200 -SELF TAPPING SCREWS -k e 1a" $1 
50 - ASST. TUBULAR CONDENSERS 85° Sl 
5 - ELECTROLYTIC COND. loo /so - 50/25v ... $1 
35 - ASST. RADIO KNOBS .crew and push -on S1 
100 - KNOB SPRINGS mdard size A's" x 
100 - ASSORTED KNOB SET- SCREWS $1 
25 - ASSORTED CLOCK RADIO KNOBS Si 
400 - ASST. H'DWARE, screws, nuts, rivets. etc. $1 
50 - ASST. SOCKETS °rim and miniature Si 
50 - ASST. MICA CONDENSERS some in 51,i S1 
50 - ASST. CERAMIC CONDENSERS Si 
10 - ASST. VOLUME CONTROLS less switch 
5 - ASST. VOLUME CONTROLS with switch 51 
20 - ASST. PILOT LIGHTS 44, 46, 47, 51 $1 
10 - PILOT LIGHT SKTS. bayonet type, wired $1 
SO - ASST. TERMINAL STRIPS 1, 2. 3. 4 lug 51 
10 - ASST. RADIO ELECTRO. CONDENSERS 51 
5 - ASST. TV ELECTROLYTIC CONDENSERS 51 
10 - ASST. TV COILS =. net peaking. width, etc. 51 
5 - TV CHEATER CORDS in hn both plugs Si 
4 - 50' SPOOLS HOOK-UP WIRE 4 colors $1 
100' - TWIN LEAD -IN WIRE 300t1 heavy duty $1 
50' - FLAT 4- CONDUCT. WIRE, ninny purpose, S1 
1 - $7 INDOOR TV ANTENNA Id -gain 3 section $1 
25 - ASST. MICA TRIMMER CONDENSERS 51 
50 - TUBULAR CONDENSERS .1 -200v $1 
50 - TUBULAR CONDENSERS 112 -400e $1 
50 - TUBULAR CONDENSERS .111 -600v $1 
50 - TUBULAR CONDENSERS .25.6.00v S1 

20 - TUBULAR CONDENSERS 01-400v $1 
20 - TUBULAR CONDENSERS .047 -000v 51 
3 - ELECTROLYTIC COND. so /3o 150v 51 
3 - ELECTROLYTIC COND. 40/10/10 - 450v $1 
3 - ELECTROLYTIC COND. 40/40 - 450V S1 
5 - RCA 6' LINE CORDS 550(.2 with plugs $1 
10 -6 FT. ELECTRIC LINE CORDS with plugs $1 
15 - TUBULAR CONDENSERS .1115.1500v $1 
10 - HV TUBULAR CONDENSERS .008.1600v 51 
10 - HV TUBULAR CONDENSERS .03 -20o0v 
10 - HV TUBULAR CONDENSERS .105- ^unov 51 
8 - HV TUBULAR CONDENSERS . - 6o,,nv ,,,.51 
5 - HV TUBULAR CONDENSERS .I1560100v 
35 - MICA COND. 30 mod & 15- 100mmf 51 
35 - MICA COND. 20 -470 mmr & 15 - loon mmr S1 

35 - MICA COND. 20 -3000 mint & 15 - sort mmr $1 
35 - CERAMIC COND. 20 - l mmr & 15 - 47 mmr.$1 
35 - CERAMIC COND. 20 -68 mmf & 15-1500 mmr .51 
35 - CERAMIC COND. 20 -250 mint and 1s -6s0 mmr $1 
50 - 10012 1/2 WATT RESISTORS 5% $1 
75 - 68012 1/2 WATT RESISTORS 10% $1 
75 - 47OKt1 172 WATT RESISTORS 10% $1 
50 - 3.3t22 1 WATT RESISTORS 10 % $1 
50 - 3900!2 1 WATT RESISTORS 10% S1 
50 - 15Kt2 1 WATT RESISTORS 10% $1 
50- 470K!.' 1 WATT RESISTORS 10% S1 
50 - 2.2 MEG!! 1 WATT RESISTORS 10% S1 
25 - 2.21' 2 WATT RESISTORS 55/. S1 
25 - 3.312 2 WATT RESISTORS 5% $1 
25 - 100K11 2 WATT RESISTORS 10% $1 
10 - ASST. WIREWOUND RES. >. 111. 20 wall, $1 
3 -AUDIO OUTPUT TRANSFORMERS sots, 1'I' .$1 
3 - AUDIO OUTPUT TRANS. oio; or °VG type $1 
3 - I.F. COIL TRANSFORMERS 45610e $1 
3 - I.F. COIL TRANSFORMERS 10.7 me FM , , , .$1 
4 - OVAL LOOP ANTENNAS asst. hi -gain types $1 
3 - LOOPSTICK ANT. new fernue. adiustable $1 
12 - RADIO OSCILLATOR COILS 456kr $1 
3 - V2 MEG VOLUME CONTROLS with swat,-h $1 
1 - 4" PM SPEAKER :,i, Teo ± n: gent , $1 
1 -5" PM SPEAKER.dei, u- n.. -net $1 
5 -SETS SPEAKER PLUGS, ir,.l $1 
2 - 52.50 SAPPHIRE NEEDLES 4000 playIngs , $1 
2 - SELENIUM RECTIFIERS 1 -65mä. l- tuomo 51 
5 - DIODE CRYSTALS 2 -IS21 2'1N23 1 -15164 S1 
1 - TV UNIV. FOCALIZER adjusts for any ohmage .$1 
1 - TV VERT. OUTPUT TRANS. to to 1 ratio 51 
5 - TV CRT. SOCKETS 18" leads $1 
5 - HI -VOLT. ANODE LEADS o III 18" loads 51 
1 - TV SYNCHROGUIDE TRANSFORMER x'ttosnl$1 
1 - TV SYNCHROLOC TRANSFORMER 220aT3 .51 
1 - TV RATIO DETECTOR TRANS. 45mc 51 
1 - SET TV KNOBS I.nni. r I type h1, -I. deems $1 
1 - LB SPOOL ROSIN CORE SOLDER 40/60 51 

6 - SPIN TIGHT SOCKET SET 3/16" tO 7 /16^ 51 
3 - TV ALIGNMENT TOOLS 7 ", 12 ", 18" S1 

HANDY WAY TO ORDER- Simply tear out advertise- 
ment and pencil mark items Wanted, enclose with 
money order or check. No letter needed. envelope ad- 
dress is sufficient. 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 collect. 

Resistor 8 condenser code charts FREE with each order 

BROOKS RADIO & TV CORP. 
84 Vesey St., Dept. A, New York 7, N.Y. 
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COMPLETE 
TRAINING 
FOR BETTER RADIO -TV 

SERVICE JOBS 

for the com- 
plete 2- volume 

course 3 MONTHS TO PAY 

Let t he,v two world -famous Ghirardi training 
books teach you to handle all types of AM, FM 
and TV service jobs by approved professional 
methods -and watch your efficiency and earn- 
ings soar! 

Completely modern, profusely illustrated and written so 
you can easily understand every curd, these books pare 
the 'fay to fast, iiecllrate service un :no typo of home 
radio-TV-electronic equipment enr tirade. Each hook con- 
tains the latest data on the Brest methods and equipment 

NOT a rehash of old, out-of-date material. Each is co-authored by A. A. Ghutn -di whose famous RADIO 
rPHYSICS COURSE and AIODEItN RADIO SERVICE 
Crete, for 211 years, more widely used tar military, school 
ml home stml Ira iiri ne Ili :ri :Itli tit l ].r bnnli. ul' tlrii] 
cw 

THE NEW Ghirardi 
RADIO -TV SERVICE LIBRARY 

Almost 1500 pages and over 800 clear illus- 
trations show step -by -step how to handle every 
phase of modern trouble -shooting and servicing. 

1 -Radio and Television Receiver 
TROUBLESHOOTING & REPAIR 

.A colophle guile Io profitable professional tue!Iuuls. l'or the novice, it is a comprehensive training coupe For the espericuced acrvicentan, it is a quick tray to "brush up" on specific fobs. to develop improved technique.- or to Mal vast an.trrs to puzzling service problems. lueludes invaluable "step -by- step" - serviee chart:. 820 pages, 417 Mos., price $7.511 separately. See combination otter! 

2 -Radio and Television Receiver 
CIRCUITRY AND OPERATION 

r o -page colour is the ideal g01de tar servicemen ttbr, i -tiìze it pays to know trhat wally- makes modern radio -'1't- teceiturs "tick" and why. hives a Complete utderstatding of basic circuits and circuit variations; 
how to recognize than at a glance; hots to eliminate auesstvnrl: and useless testing in servicing then'. 417 illus. l'rice p :ratt'ly $6.75. - 

New low price...You Save $1.25! 
P I., Hi,. into lesson form and sent to you as a einrse.' you'd regard these two great hooks as a bar - gain at $ 5u or more! Together. they form a complete modern servicing library to help you Ivor]; faster, More etlicientl and more profitably. coder this otter you buy then' both for only $13.00. 

1 t ' .t on the price of the itou homes- and have it p'v t paying u1 easy itodallntents while you use them. 

- 10 -DAY FREE TRIAL 
Dept. RE -67, RINEHART & CO., Inc., 
232 Madison Ave., New York 16. N.Y. 

Send book(s) below for ill -day FREE EXAMINA- TION. In 10 days, I will either remit price in- dicated (plus postage) or return books postpaid and owe you nothing. 
Radio R TV Receiver TROUBLESHOOTING S, REPAIR, (Price $7.50 .separately) 
Radio 

$gT 
g Receiver CIRCUITRY S OPERATION sep:rately) 

El Check here for MONEY -SAVING COM- 
BINATION BIINATIONe OFFER 

ks. .et 
S 

vvece 
$.25 
1t5í. $13.00 for the two (Regular price st-1.25) . e save $1.25. Payable at rate of $ 1 (plus postage) after 10 days if you decide to keep books and $3 a month thereafter until $13 has been paid. 

Name 

Address 

City, Zone. Slate 
Outside 1 1, -$8 far TROUBLESHOOTING $ 
REP 41 7.25 for CIRCUITRY & OPERA - 

TIOA': 7 I -411. I,,,lr with order ,mty. biet 
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MISCELLANY 

THE FUND REACHES 
$12,239.27 

Seven years ago this month, the 
Help- Freddie -Walk Fund was organized 
by RADIO -ELECTRONICS to aid little 
Freddie Thomason, who was born both 
armless and legless, by providing some 
measure of financial assistance for his 
father, a service technician of Magnolia, 
Ark. Since that time over $12,000 has 
been donated by thousands of our 
readers. 

As we close this quarterly report on 
the activities of the fund, we are only 
a few days away from the deadline for 
paying income taxes, and we feel cer- 
tain that this is the reason for such 
a small response to our last appeal. 

However, if the fund is now 7 years 
old, Freddie is 7 years older himself. 
A normal, healthy youngster in all 
other respects, he is as active as an 
8- year -old dependent upon artificial 
arms and legs can be. As he continues 
to grow at a normal rate, these appli- 
ances must grow proportionately if 
Freddie is to remain healthy emotion- 
ally and psychologically as well as 
physically. 

For this reason we are renewing our 
appeal and asking our readers to dig 
down in their pockets and send us any 
amount they can spare. No amount is 
too small to receive our sincere thanks 
and acknowledgement and all donations - 
are turned over to the Thomasons to 
help assure Freddie's future. 

At this time we would like to make 
special mention of the donation re- 
ceived from "The folks at J. T. Hill 
Co." San Gabriel, Calif. Their accom- 
panying letter reads in part: "You 
certainly must be a courageous little 
fellow and we know your mother and 
father are very proud of you." 

Won't you mail us your contribution 
as soon as possible? Make out all checks, 
money orders, etc., to Kiwanis Club of 
Magnolia, Ark. Send all contributions 
to: 

Help- Freddie -Walk Fund 
coo RADIO -ELECTRONICS 

154 West 14 Street 
New York 11, N.Y. 

RADIO- ELECTRONICS Contributions as of 
Jan. 10, 1957 $11,598.67 

FAMILY CIRCLE Contributions 602.50 
Harry L. Bailey, Pomeroy, Ohio 1.00 
Joseph P. Bertucci, M.D., Ishpeming, Mich 5.00 
Boenecke Associates, Camden. N.J 1,00 
The Folks at J. T. Hill Company, 

San Gabriel, Calif. 13.00 
Meridian TV Service, Washington, D. C 4.00 
William A. Mertens, Racine, Wis 1.00 
Louis Peck, Ketchikan. Alaska 5.00 
Alexander Rys, Minneapolis, Minn .10 
Fred A. Stickler, Long Beach, Calif 6.00 
E. F. Szajna, St. Clair Shores, Mich I.00 
Vincent's Radio TV Service, Clio, Mich 1.00 

TOTAL CONTRIBUTIONS as of April 10. 1957 S12,239.27 

OPPORTUNITY ADLETS 
Rates -45c per word (including name, address and initials) Minimum ad 10 words 
papy all ads except those placed by accredited agencies. Discount, 10% for 12 
Misleading or objectionable ads not accepted. Copy for August issue must reach 
1957. 

RADIO -ELECTRONICS 
154 West 14 St., New York il, N. Y. 

Cash must accom- 
consecutive issues. 
as before June 15, 

HIGH -FIDELITY SPEAKERS REPAIRED. AMl'11I'l'E 
Speaker Service, 70 Veseo St., New York 7, N.S. 
BA 7 -2580. 

CASTI PAID! Sell your surplus electronic tubes. \V,nit 
unused, clean transmitting, special purpose, receiving, 
TV types. iutagnet tonti, klysttnns, broadcast, etc. Also 
wart military .A commercial lab test and con uuuuieat ions 
gear. We strap tea, for tubes or choice equipment. Send 
specific details in first letter. For a t'aie deal write, wire 
or telephone: BARRY, :512 l;rnat liras, New York 12, 
N.Y. AA'.Alker 5 -7000. 

ELECTRONIC'S SURPRISE I'A('RAGE Real Scoop, Ap- 
proximately lull pounds, $9.95 F.O.B. Dayton, No 
relu ittanee with order. ALPINE PRODUCTS, Dept. 5.\. 
2236 llepbmn .A vc., Dayton fi. Ohio. 

Yo I'It name, address, phone number on sets you service. 
Mg roll of Gummed Labels t " s l a/a" printed, mailed 
immediately $I. Airmailed $1.25. ALENVNDER, Box 
474 -.A, Pomona, Calif. 

ELECTRONICS -'l'. V.- RADIO, Sales -Service, 1956 sales 
$09,000, West tirgini;i. price $25,000. APPLE COM- 
PANY. 1836 Euclid, Cleveland, Ohio. 

NEW TG -54.1 Photoelectric Tripe Code Practice Sets with 
manuals $24.:15: Nett' fil'- 645's, with original and Citi- 
zen's hand eonversiun schematics, data, $24.95. ENGI- 
NEERING .ASSOCIATES, 420 Patterson Road, Dayton 
9, Ohio. 

20 -.50 t DISCOUNTS of l!i -Fi, tape recorders, tape, ac 
C0,01ics. photographic orinilnuent, individual quotations 
only. No catalogs. Comnar Camera A Hi Fi, 121 -07 237 
Street-, Rosedale 22 -11, N.Y. 

RANTED: Electronics men to qualify for Engineering 
De grec equivalence by comprehensive examination. No 
courses. Excellent employment opportunities waiting. 
('tit. \ \IWELT, 1NS'rl'rl'TE, IRE -7, Adams, Mass. 

90W. Motorola Mobile l'hones. 150- 162\IC. Complete 
with all canes- antenna - -WE4L\ Control trait- WEI06A 
Selective ringer for Telephone Co. une. Present Crystals 
for 5V.) Band -PCC approved. l'USON, Box 990, Ft. 
Wayne, Intl. 

DIAGRAMS FOR It EPA lit INC: RADIOS $1. Television 
$2. Give make. Model. DIAGRAM SERVICE, Box 672- 
HE. Hartford 1, Conn. 

WANTED: SIGNAL (;I]NI:H :A'l'IillS TS -403, TS -497, 
19it -621, S(1 -:;'t TS -197, TS-5111, TS -588, TS -6118, etc.; 
TS-I.`+6 Frequency Meters. AN/APR-4 Tuning 1nits, 
1,1 her ".8l'1t -" Receivers, ARC-3, other Surplus; also 
Ib-wlett- l'ac]card and other laboratory quality equipment, 

VA -c.nm, etc. iustttuuents; technical manuals; for quick 
a,11 or .trap for Zenith Transistor Portables, etc. LIT - 
'rl:LL. I airltillt Box 26, Dayton 9, Ohio. 

I,(1UIUNC FOIL ('LEAN RESPONSE to 91) Cycles? Listen 
to the radically nett- "Itaeou Ili -i "' Iotas suspension 
speaker. Write for ore literature. ItA('ON ELECTRIC 
CO., INC., 12111 Itroathvay, N.Y. I. S.V. 

1,t, \L \ICES OF ELECTRICAL INSTRUMENTS AND 
'r1:STINil equipment repaired. ll-AZELTON INSTRU- 
MENT Co., 128 Liberty Street, New York, N.Y. 

Yul'It WAY TO WEALTH! W. \N'l'EI): Surplus 
military and commercial aircraft electtontts: 41tá 0, 
.A1IN -6, .\11N -ti, AS 9i; AS 313, AS 1,, Alrr -13, :ART 
13. )\ RN-7, .Vil'- .lilt -:I, .Al'N -1t, ITC -348, IS(' -708, 
1 -132, SIN -5:; test euttiptuent and All Vacuum 'Pubes. 
'Pip prices paie]: For fattest clodos -sell to ItEx! R. L. 
SANE'r'r, AV9iRl1N, 1524 S. Edrts 1)r., Los Angeles 35, 
Calif. ]'hone: Ill:mthlic 5-0215. 

CO\Il'LETE Television Sets $11.95. JONES TV, 1115 
Mushier, l'ut r,<tmvn, Pa. 

SIAfl'IAFIIll analytle, teach algebra understandably. 
Easy- problem plans .chow hott-. ]'rice $2: guaranteed. 
Z1EMli.A, E-6123 Orchard, Dearborn, flieh. 

11 El'ORDI:RS, lli -Fi, Tapes. Froc Wholesale Catalogue. 
l'.\RSTON, 215 -T East 88th St., New York 28, N.Y. 

l'IltFESSION. \L Electronic I'roiects- Organs, Timers, 
Intercoms, Counters, etc. $1 each. List Free. PARKS, 
Box 946 Redwood City, Calif. 

LONG PLAYING RECORDS 20 to 50% Discount Brand - 
New factory Fresh I'itplayed - - \ll Labels -Send 20c for 
catalogue to RECORD SALES, 1110 \Vinbern, Houston 4, 
Tex. 

LEARN WVIIILE ASLEEPI Details. complete instructions 
$2. Satisfaction guaranteed. RESEARCH ASSOCIATION, 
P.O. Boy 610-11, Omaha, Nebr. 

Patents, Copyrights. SANDERS. Registered Patent At- 
torney, 64:30 Evans, Chicago 37, IU. 

DIAGRAMS! Repair Information! Radios-Ampliflers- 
recorders $1. Televisions $1.50. (live make, model, chas- 
sis. TV SII LTIP:, Box 1111 E.\, hitch : >ville, N.Y. 
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This is the house 
that Jack built. Books 
This is the clatter 
that came from the house 
that Jack built. 

For all was the matter 
with the musical clatter, 
that came from the house 
that Jack built. 

This was the platter? 
Which made all the matter 
with the musical clatter, 
that came from the house 
that Jack built. 

Reviewing the data 
'twas not the platter 
which made all the matter 
with the musical clatter, 
that came from the house 
that Jack built. 

I The difficulty was traced and \ 
was found to arise from the 
loudspeaker. It was promptly 
replaced with a Norelco FRS 

Speaker. And now ... 

This is the house 
with the Norelco horn; ij 
and the maiden who's ¡ 
no longer forlorn. "r# 

rCx. 

Her mate's lust for data 
discovered the platter 
was not ere the matter 
that made musical clatter, 
that came from the house 
that Jack built. 

Afreko 0.34J Speakers are available 
in 5 ", 8" or 12" sizes in standard imped- 
ances. Priced from $6.75 to $59.98. 

ADD TO... and improve any sound system 

withfiore /co° FULL RESPONSE SPEAKERS 

Write today to Dept. D -6 for brochure 
and prices of these unique speakers. 

NORTH AMERICAN PHILIPS CO., INC. 

High Fidelity Products Division 
230 Duffy Ave. Hicksville, L. I., N. Y, 

JUNE, 1 9 5 7 

- 
MANDL'S TELEVISION SERVICING, 
revised edition, by Matthew Mandl. 
Macmillan Co., New York, N. Y. 61/2 x 
91/2 inches, 460 pages, $6.50. 

Written for the service technician in 
an easy -to -read style, this edition will 
make a valuable reference volume. 
Fundamentals of both monochrome and 
color TV are reviewed. Each section of 
a TV receiver is discussed separately 
with particular attention to trouble- 
shooting. Sections covering series fila- 
ment circuits, transistor theory and 
servicing and printed- circuit theory and 
servicing are included. An index to 
common television troubles facilitates 
use of the book. -LS 

PRINCIPLES OF COLOR TELE- 
VISION by the Hazeltine Laboratories 
staff', edited by Knox Mcllwain and 
Charles E. Dean. John Wiley & Sons, 
Inc., New York, N. Y. 91/2 x 6 inches. 
595 pages, $13. 

A technical text offering the ad- 
vanced technician, scientist and engi- 
neer a unified presentation of the 
design and theory of color television. 
After a background of basic principles 
and a discussion of the quantitative 
handling of color, the book presents 
features of transmitting, receiving and 
measuring equipment. A complete de- 
scription of engineering design of re- 
ceivers includes synchronization, rf, 
if, video amplifiers, and decoders. A 
study of FCC transmission standards, 
a glossary of terms and several ap- 
pendices complete the text. -LS 

REPAIRING TELEVISION RECEIV- 
ERS, by Cyrus Glickstein. John F. 
Rider Publisher, Inc., 116 W. 14th St., 
New York 11, N. Y. 51/2 x 8V2 inches, 
206 pages. $4.40. 

TV repair is not an easy business 
that can be explained in a few simple 
lessons. This book assumes a basic 
knowledge of TV theory and test in- 
struments. From here it proceeds to a 
clear and complete discussion of trou- 
bleshooting and servicing short cuts. 
The method is simple and logical. First 
it shows how to locate the defective sec- 
tion, then the defective stage, finally 
the defective component. The author's 
"quick key check" can in many cases 
reveal the defective section with the aid 
of only a vtvm and screwdriver. Then 
test equipment can take over the search 
for the trouble. 

Typical troubles in video, sound, 
sync, sweep and power circuits are dis- 

13lli THE r T- 
BUILD ALLIED'S OWN 

knight- 
Kits 

Here is a tNpical Knight -Kit value - 
available orly from ALLIED -one of 

45 great Knight-Kits you'll find 
in our special Supplement No. 165. 

Write for your FREE copy today. 

knight-kit AMATEUR VALUE 

50 -WATT CW TRANSMITTER KIT 

Model 
Y -255 

$3895 

Here's top value for the Amateur -a band - 
switching transmitter kit for 80, 40, 20, 15 
and 10 meters at a new low price. Conser- 
vatively rated at 50 watts -actually oper- 
ates at up to 60 watts input on 80 and 40 
meters. Oscillator is highly efficient 6AG7, 
final is reliable 807 transmitting tube. Pi- 
output matches 50 -1200 ohms impedances 
-permits use with random length -anten- 
nas-no need for external antenna tuner or 
coupler. Controls: Osc. Tuning: Bandswitch; 
Final Amplifier Tuning; Antenna Loading; 
Grid -Plate Meter Switch; Off -On Switch. 
Finest quality components -low -loss cer- 
amic coil forms; RF -type coax connector; 
copper -finished steel chassis. Effective TV l 
suppression. Convenient jacks for crystal 
and external VFO on front panel. With step - 
by -step instructions. Less crystal and key. 
Shpg. wt., 19 lbs. 

$389S Model Y -255. Net, F.O.B. Chicago... 

OTHER knight -kit AMATEUR VALUES 

lie 
SELF- POWERED VFO KIT 

Y -725 $2850 

RF Z- BRIDGE KIT 

Y -253 S585 

100 -KC CRYSTAL 
CALIBRATOR KIT 

Y -256 $1050 

TRANSISTORIZED CODE 

PRACTICE KIT 

Y -239 5395 

SUPPLEMENT 
featuring knight -kits 
Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight -Kits, including Test 
Instruments, Hi -FI, Hobbyist 
and Amateur Kits. Write 
for your copy today. 

fDpt.O2 -F -7, 100 N. Western Ave., Chicago 80, III. 1 

131 

www.americanradiohistory.com

www.americanradiohistory.com


 A FEW DOLLARS GETS YOU 
STARTED: Each Kit is "split" into 
a few packages, or stages, which you 
buy one -by -one as you wire. 

EASIEST TO ASSEMBLE 

FREE educational aids 
Money -Back Guarantee 

A COMPLETE LINE OF 

TV KITS 
INSTRUMENT KITS 

HI -FI KITS 
HI -FI Speaker Systems 

HI -FI CABINETS 
A wise assortment to house any make 
Hi -Fi units. Exquisitely styled, beautifully 
finished. Cannot be equalled anywhere, 

BUY DIRECT FROM FACTORY 

TRANS VISION 
Oldest Name in Electronic Kits 

SPLIT /KITS 
PAY AS YOU WIRE 

INVEST SLIGHTLY MORE - but - 
BUILD THE BEST! 

Write for Complete Catalog 

NEW! 
Transistorized 

VTVM -VOM KIT 
$3695 for Kit 

Only $10 gets you started. 
This covers the 1st stage. 
Balance in 2 stages; pay 
as you wire...Also, fac- 
tory wired for $69. 

Only $15 gets you 

started. Balance to 

easy stages. profit 3 

ways: Learn by doing; 
on a 

save up to 
DELUXE TV SET / prepare 

for COLOR TV. 

FREE: A TV Course of Study with Kit. 

Prepared by a recognized educator, this 

course alone Is worth many times the cost 

of the TV Kit. TRANSVISION, 
ROCHELLE, N. Y. 

TRANSVISION, INC., NEW ROCHELLE, N. Y. Dept. E 

I'm enclosing $ deposit. Send the 

following: 

Send FREE copy of your latest Catalog. 

Name 

Address 

City State 

BOOKS 

cussed in separate chapters. Even ex- 
perienced technicians will find helpful 
hints to speed up their work. IQ 
TRANSISTOR MANUAL. General 
Electric Co. 51/2 x 8 %2, 61 pages, 50c. 

This booklet describes transistors 
and circuits. Prepared like a tube man- 
ual, it is a handy and time- saving ref- 
erence for hobbyists, technicians and 
engineers. It explains the construction 
of transistors and how they operate. 
Basic circuit design, meaning of sym- 
bols and applications are among the 
contents. 

Among the listings found in the man- 
ual are RETMA types, replacements 
for latest transistor receivers and 
specifications for G -E types. A large 
number of circuits are given with com- 
plete parts lists. These include hi -fi 
amplifiers, power supplies and broad- 
cast receivers. IQ 

PRACTICAL RADIO AND ELEC- 
TRONICS COURSE For Home Study, 
preparation directed by M. N. Beitman, 
Supreme Publications, 1760 Balsam 
Road, Highland Park, Ill., 81 /Z x 101/2 
inches, 268 pages, $3.95. 

A complete discussion of radio and 
electronic fundamentals is presented 
for the beginner. There are numerous 
illustrations throughout chapters on 
what makes up a radio, circuits using 
resistors, properties of coils and trans- 
formers, vacuum tubes, rf amplifiers 
and electronic test equipment. This 
material is service -slanted and intended 
to lead to more advanced courses in 
electronic servicing. 

An important feature of this book 
is the photographic identification of 
many components. In the chapter on 
capacitors, for example, the reader 
learns what they look like along with 
what they do. When he sees a radio 
chassis, he will be able to identify the 
different types of capacitors. -LS 

HOW TO INSTALL AND SERVICE 
INTERCOMMUNICATION SYSTEMS, 

READ 

RADIO -ELECTRONICS 
EVERY MONTH 

LMB "SAL-MET" 
LMB Presents The New 

FREE 1957 CATALOG covering the full precision 
engineered line of original box chassis as manu- 
factured by L\Lli including new Sliniature, new 
Jiffy, new T.F., new Utility Boxes. Eleven different 
types, 160 different shapes and sizes. A ready refer- 
ence for engineers, experimenters or anyone using 
metal boxes. Send for your FREE CATALOG now 
"SAL-MET" Non -corrosive Flux -solders copper to 
aluminum, aluminum to aluminum, any metal to 
any metal using conventional solder and regular 
soldering methods. Send for both LMB and "SAL - 
MET" Catalogs. 

LMB, 1011 Venice Blvd., Los Angeles 15, Calif. 

(Continued) 

by Jack Darr. John F. Rider Publisher, 
Inc., 116 W. 14th St., New York 11, N.Y. 
(Cat. No. 189). 51/2x8% inches, 151 
pages. $3. 

An intercom is more than just an 
audio amplifier. If you try to build or 
service one, you may soon wish you 
knew more about selector and talk 
listen switching, cabling and installa- 
tion. This book covers the whole field 
including wired and wireless types. It 
illustrates commercial units from the 
simplest to the most complicated. It 
tells how to build your own. Special 
attention is given to wiring through 
walls, in basements and along towers. 
Also included are hints on servicing 
and testing, installing remote stations 
and other topics. IQ 

HANDBOOK OF INDUSTRIAL 
ELECTRONIC CONTROL CIRCUITS, 
by John Markus and Vin Zeluff. Mc- 
Graw -Hill Book Co., New York. 352 
pages. $8.75. 

Over 300 electronic circuits and de- 
scriptions reprinted from recent issues 
of Electronics magazine. All circuits 
were selected for their particular value 
in the design of control devices and 
systems and are grouped in chapters 
according to the basic function or ap- 
plication. Each is complete with data on 
performance, operation, critical com- 
ponents and applications. END 

I Psvgvmn7 ^ o. f'4. -;; " V,-1 M o 

`i v' -- 

"Well, you need to get 
your work for one thing." 

away from 

FREE/ COMIC AD CARD KIT 
FREE CATALOG TOW-shows our complete line of TV Service 
Reports, Call Books, Phone Message Books, Job Tickets, Service 
Pricing Guide, File Systems, Service Contracts, Parts Warranties, 
P 0 Forms, Statement Books, Label Books, Sketch Pads, Cash 

Books, etc. See them at your parts jobber WRITE NOW! 

Oelrich Publications 40M wee, kele int 

- 
SENDING RECEIVING SPEED 

Complete Instructions. 
Made Easy with 45 or 73 RPM Record. 

7 INCH 45 RPM ... SEND $1.35 12 INCH 75 RPM ... SEND 37.35 
Price Include Postage and Hanahng 

UNCLE SAM RECORDings Dept B -6 
59 East Van Buren Street Chicago 5, Illinois 

Sold by leading hobby shops, radio -electronic dealers, hi -fi 
record shops, chain and department stores everywhere. 
Dealers and jobbers inquiries invited. 

RADIO -ELECTRONICS 
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SCHOOL 
DIRECTORY 

ENGINEERING DEGREES 
(UNDER AND POSTGRADUATE) 

E.E. Option Electronics 

Earned Through Home Study 
(Resitence Classes Also Available) 

PACIFIC INTERNATIONAL UNIVERSITY 

5719- A, Santa Monica Boulevard 
Hollywood 38, California 

ELECTRON ICS 
Prepare for unliat Engineering Degree ited opportunitea 
In electronics! 18.S. IN 27 MONTHS. degree in 27 
months. Intensive_, suceia lires courses. Math, electrical 
engineering, TV. advanced radio theory A design. Mod. 
lab,;. Low tuition_ Self- h'ip. Also Aero., Chemical, Civil, 
Fleet cial, Mechanical Engineering. R.S. degree in 30 mo. 
in V1 at li., Chem , Physics. Engineering prep. courses. 
G. I. improved. Ont el .lune, Sept., Dee., Mar. ca a log. 

INDIANA TECHNICAL COLLEGE 
1567 E. Washington Blvd., Fort Wayne 2, Indiana 

ELECTRONIC TECHNICIANS 
ARE IN DEMAND 
TRAINED MEN ARE NEEDED 

NOW ! In .iust 18 months, 
you can complete Electronic 
Technicians training to enter 
this ever -growing industry. 
Day or evening classes. Op- 
portunity for employment in 
local industry. Approved for 

Korean Veterans. Terms beginning July, Septem- 
ber, .lan., April. Write for Catalog 111 TODAY. 

INDIANAPOLIS ELECTRONIC SCHOOL 
312 E. Washington St. Indianapolis 4, Indiana 

ELECTRONICS 
PREPARE FOR A GOOD JOBS 

BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 

TELEVISION SERVICING 
BLC.CK & WHITE -COLOR 

APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 

BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE. BALTIMORE 17. MD. 

Na classes to attend. Easy spare -time train- 
ing covers big choice of subjects. Friendly 
inst-uctors; standard texts. Full credit for 
previous schooling. Diploma awarded. 
W-ite now for FREE catalog'. HKE -15. 

WIITNE SCHOOL 
(Div in'`i ties 

25t`7 Sheffield Ave., Chicago 14, Illinois 

Be a "key" Learn how to send 
and messages sages In International 
Morse code. Communicate with Aera- 
tors around the globe. Lorn at home 
quickly through famous Candler System. 
Used by best operators. Qualify for 
Amateurt r Commercial License. Write 
for FRItE BOOK. 

CANDLER SYSTEM CO. 
Dept. 3 -G.Box _t v, Oenver 1 .Colo. U. S. A. 

TOP -FLIGHT 

ELECTRONICS 
'realm for technical representative, 
h. Id euLi uvrr, electronic :Aerialist on 
oii::iles, computers, radar, automa- 
tion. radio, color -TV. Basic and ad- 
unurd theory and laboratory. Math- 
ematics. Major /Ulna select our 
a r adua te.s. Dormitories- eaulpu. -t. 21 
mom lee' program. High :school grad. 
or equivalent. Q.I. approved. Start 
July, Sept., Jan., April. Write for 
illu.t rived catalog today. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. C., Valparaiso. Indiana 

OFFICE AUTOMATION 
Prepare for the future with the only home 
study course instructing application of elec- 
tronic computers to bossiness clerical opera- 
tions. Free Information. 

BUSINESS ELECTRONICS 
Programming Branch, 420 Market Street 

San Francisco 11, Calif. 

college grads get 
ahead faster! 

. hate higher incomes... advance more rapidly. (:rasp 
your chance for a better life. Share retca rds awaiting 
college -trained ii en. Important fü'llt.s Skit campus regu- 
larly to employ Tri -State College graduates. Start any 
quarter. Approveel for Vets. 

Bach. Sc. degree in 27 months 
Complete Radio Cue. emirsrs cry. UHIF, FM, Electron- 
ics). Also Areal., Civil. Elec., ('Item., Acro., Eng. 36- 
months in Bus. Adm. wen. l)me, Acctg., Motor Trans- 
port Mgt.). Superior students faster, More professional 
class (tours. Smell classes. Enrollment limited to 1550. 

,ea iii if ill caitiptl.. Well-equipped labs. l'nv Courses. 
Dili, June, Sept , Jan., Mar. Earnest, capable students 

(who. time and budget require accelerated 
eourse, and modest rood are invited to write 
Ran McCarthy. Dir. Adm., for Catalog and 

'l l 

"Your Career in Engineering and Commerce." 

TRI-STATE COLLEGE 
2467 College Avenue, Angola, Indiana 

JUNE, 1557 

LET RCA TRAIN YOU FOR A 

LIFETIME CAREER IN 

ADVANCED 
ELECTRONICS 

I TELEVISION 
day and evening. 

'tart September 3rd, November 
26th, 1057, and February 25th, 
May 201h, 1955. Free graduate 
placement servi ee. Approved for 
Veterans. Send for free cat a log 
now. 

RCA INSTITUTES, INC. 4 
A Service of Radio Corporation of America 
350 West 4th St., New York 14, N. Y. 

Your choice of school 
is highly important 
to your career in 

INDUSTRIAL 
ELECTRONICS 

RADIO- 
TELEVISION 

ELECTRONICS 
COMMUNICATIONS 

Become an 
ELECTRICAL 
ENGINEER 
or an 
ENGINEERING 
TECHNICIAN 
at 

M S O E in Milwaukee 
Choose from courses in: 

ELECTRICAL ENGINEERING 
Bachelor of Science degree in 36 
months - 
Communications or Electrical 
Power. 

ENGINEERING TECHNICIAN 
Associate in Applied Science 
degree in 18 months - 
Electronics Communications or 
Electrical Power. 
MSOE- located in Milwaukee, one of 
America's largest industrial centers - 
is a national leader in electronics in- 
struction -with complete facilities, in- 
cluding the latest laboratory equip- 
ment, visual aid theater, amateur radio 
transmitter -offers 93 subjects in 
electrical engineering, electronics, ra- 
dio. television, electrical power, and 
electricity. 

Advisory committee of leading indus- 
trialists. Courses approved for veter- 
ans. Over 50,000 former students. Ex- 
cellent placement record. Previous 
educational, military, and practical ex- 
perience is evaluated for advanced 
credit. 

QUARTERS BEGIN JANUARY, 
APRIL, JULY, SEPTEMBER 

Choose wisely -your future 
may depend on it. Mail cou- 
pon today! 

MILWAUKEE 
SCHOOL OF ENGINEERING 
Dept. RE857, 1025 N. Milwaukee St. MS -57 
Milwaukee, Wis. 

Please send free illustrated career booklet 
(please print) 

l'm interested in 
Naine Age 

Address 

City State 
Are you eligible for veterans educational benefits? 

Discharge date 
MS-s7 
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HQ for the 5 TOP QUALITY brands of 

TUBES 
AT SENSIBLE PRICES! 

Individually booed First quality only 

Brand New 90 -DAY RETMA guarantee 

No rebrands No private brands No rejects 
WRITE FOR LATEST TUBE CATALOG FREE! 

1835 $ 3.35 GL299 .... 1.00 CK1028.... 2.35 
1Q22 44.50 2051 .65 
20P1 2.95 307A .60 5517 1.35 
CL -2 10.00 355A 11.00 
2C35 2.00 357A 14.00 5636 2.95 
2C39A .... 11.00 3718 .75 5636A .... 2.95 
2C40 7.00 403A 1.20 5642 1.00 
2051 2.25 4036 3.255646 4.35 
2C53 9.75 404A 12.50 5651 1.40 
2E24 2.34 416A 25.00 5654 1.40 
21(25 13.50 4168 _.... 39.00 5675 8.00 
2645 . 35.00 417A 3.50 5676 .85 
2655 15.00 417A 5842 5687 1.85 
3624 1.50 12.00 5691 4.75 

.450TH _ 44.00 5692 5.00 
3024W 4.75 KU -610 3.50 5693 4.75 
3829 4.75 
30P1 1.95 
3.23 3.95 
3C31 1.00 
3045 7.00 
3!30 25.00 
3K20000LK 

+4-65A 15.00 
+4-125A 30.25 
+4-250A 35.00 +4-400A 45.00 
4824/EL3C 4.50 
4PR6OA 30.00 
40500A 75.00 
5C22 25.00 836 

837 
6AK5W 1.20 838 
6C21!450TL 866A 

13.50 872A 
6J4 1.75 917 
I5E 1.20 918 
FG32 4.35 927 

WL/655/858 5703WA_. 90.00 5718 GL673 .... 12.50 5719 703A . 1.10 5725 717A .- .35 5726 
06722 _. 90 5744 750TL _. 32.50 5749 
800 90 5763 
803 2.00 5812 

5814 805 4.00 5819 807 1.10 5840 807W'5933 1.75 5876 813 9.50 5881 814 2.50 5910 
5915 

4.50 
2.00 
2.00 
2.00 

.75 
1.25 
1.25 
1.25 
1.00 
1.00 

25.00 
4.50 
8.00 
295 

.45 

.50 
1.25 6111 4.95 
.70 6112 4.95 

1.20 6130/3c45 6.00 
1.00 6161 52.50 
1.30 6201 3.00 
1.10 6350 10.00 
1.00 6539 9.00 

!35TG _ 2.00 8008 3.25 
VC50 /32V 8.00 530 1.50 8020 1.00 

954 .40 9001 .75 955 40 9002 .60 956 .35 9003 1.35 
957 
958A .35 

9004 .30 
9005 1.50 

991 .25 9006 .20 
CK1005 .. .35 
CK1007.... .45 +(surplus) 
over 1000 types in stock! WRITE! 

RK-60/1641 
1.25 

RK- 65/5023 
7.50 

HY69 25 
R K R72 or 73 2.35 
F123A 3.95 
V X R -130 .. 1.50 
and many others, 
WE ARE FACTORY AUTHORIZED DISTRIBUTORS OF 

CBS- HYTRON. EIMAC, PENTA, etc. 

2 COLOR TUBE CARTONS 
Keeps your tube stock neat. New 
safety partition prevents tube 
breakage. Distinctively litho- 
graphed in glossy red and black. 
The most distinctive tube carton 
available today. Minimum quan- tity: 100 of any one size. Write 
for case lot prices. 

SIZE FOR TUBE PER 100 
Miniature 8AU6, etc $1.00 
GT 6SN7, etc 1.25 
Large GT 163, etc 1.50 
Large O 5U40. etc 2.00 

WHITE GLOSSY BOXES 
Completely blank. No printing o 
color. Otherwise same as above. 
Same high quality, same low 
prices. Specify "WHITE" when or- 
dering. When color is not stated. 
2 color cartons will be shipped. 

TUBE STACKERS 
White glossy only. Ministacker 
holds 10 Mini. tube Cartons; "GT" 
stacker holds 10 "GT" cartons. 

SIZE PER EACH 
Ministacker 1t/ c 
GT 02 

$10.00 Per Case of 1000 FOB NYC. 
All cartons A stackers f. o. b. NYC 

INVISIBLE INFRA -RED 
CL -2 LAMP $10.00 

Electronic Equipment Specials 
DUMONT 5" OSCILLOSCOPE. Model 274A. At less than t reg. price! Exc. cond $65.00 
RCA 5" OSCILLOSCOPE. Model WO -88A. A real good buy. Clean, vy gd tond $85.00 RCA TV SWEEP GENERATOR. Model WR -59A In cond. A bargain at only $75.00 DYNAMOTOR. Vy compact. 12 VDC in. 420 VDC n 250 ma. int. out. (160 ma. cont.) $9.95 Lots of 3. each 8.95 FRr.QUENCY METER, Lavoie model 1055M (1S -127 /V) 375 to 725 Moe. Covers Citizens band, color TV. etc. BRAND NEW in orig. packing! 534.50 IE -35 -A UHF TEST SET. 4 major pes. in wood chest. 

VY good $25.00 TS -35 /AP SIGNAL GEN. 8 POWER METER. 8700 to 9500 Mes. Peak output pow. 3 to 68 db. O to 68 db on CW. Ex ̂ all $55.00 PLATE XFMR. 3100 -0 -3100 v. (? 500 ma. 15000 v 
. 98 -123 v. tapped pri. 60 cy. 9 "x8 "x71 'z By Acme. Brand new, crated 534.50 6C -457A XMTR. 4 to 5.3 Mes. NEW. orig. ctns... 56.95 6C -458A XMTR. 5.3 to 7 Mes. Used. Excel! $5.95 MALLORY VIBRAPACK. 32 VDC input. Std. out- put $12.95 MAI. ' ORY VIBRAPACK. 12 VDC input. Std. out- put 

MLLORY VIBRAPACK. 6 VDC input. Std.S9out put $9.95 LM FR-0. METER. Orig. book 6 xtal. wr pow. coo for 117 VAC op. 6 intereoneet cable. Excellent condition $135.00 TUBE TESTER. Sylvania model 620. NEW' $79.95 VTVM POLYMETER. Sylvania type 303. NEW!..$27.50 VTVM POLYMETER. Sylvania type 301. New!.. $59.50 VTM DeLUXE PLYMTR. Sylt'. type 302. NEW! 
$69.50 

WRITE FOR "BARRY'S GREEN SHEET" FREE! 
TERMS: 25% deposit with order, balance C.O.D. All rchandise guaranteed. F.O.B. N.Y.C. Subject to price variation and stock depletion MINIMUM 

TRADES ACC P O TED 
ORDER 

OPEN MO.0 TO SAT. 

BARRYELECORpNICS 

512 Broadway, Dept. RE, N.Y. 12, N.Y. 
Phone: WAlker 5-7000 
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ADVERTISING INDEX 
Radio - Electronics does not assume responsibil- 
ity for any errors appearing in the index below. 

Admiral Corp. 122 
Allied Radio Corp 

8, 15, 18, 84, 99, 105, 119, 123, 131, 135 
Amperex Electronic Corp 138 
Arkay Inc. 120 
Astron Corp. 128 
Audel & Co 129 

B & K Manufacturing Co 109 
Barry Electronics Corp 134 
Bell Telephone Labs 26 
Benco Television Associates, Ltd 18 
Blonder- Tongue Labs. 116 
Brooks Radio & Television 

Corp. 125, 129 

CBS - Hytron 8, 81 
Capitol Radio Engineering Institute 17 
Chemical Electronic Engineering 

Inc. 106 
Centralab Division of Globe Union.... 16 
Circuit Manufacturing Co., Inc 117 
Cleveland Institute of Radio 

Electronics 11 
Cornell Dubilier 20 
Coyne Electrical School 99, 105, 111 

DeVry Technical Institute 7 
Tobe Deutschmann Corp 24 
Dressner 129 
Dyna Co. 120, 126 

Electro- Voice, Inc Inside Back Cover 
Electronic Brain Enterprises 129 
Electronic Chemical Corp 112 
Electronic Instrument Co. 

(EICO) 27 -28 
Electronic Publishing Co., Inc 121 
Erie Resistor Corp 112 

Garfield (Oliver) Co 110, 128 
General Industries Co 14 
Gernsback Library Inc 127 
Grantham School of Electronics 122 

Harvey Radio Co 96 
Heath Co. 62 -75 

IBM 92 -93 
Indiana Technical College 115 
Instructograph 115 

JFD Electronics 79 
Jensen Industries 111 

Kraeuter & Co., Inc 106 
Kuhn Electronic Products 134 

LMB 132 
Lafayette Radio 136 -137 
Lansing (James B.) Sound, Inc 107 
Lektron Specialties 121 
Littelfuse, Inc. 19 

Mallory (P. R.) & Co., Inc 94 -95 
Merit Coil & Transformer Corp 105 
Miller (Gustave) 129 
Miller (J. W.) Co. 110 
Moss Electronic Distributing Co., 

Inc. 86 -87 

BE QUALITY WISE .. BUY QUAL -KITS! 

HI -FI AMP. KIT 
Complete 6 tube -10 watt 
amplifier. Push -pull 
beam power output, 
built -in pre -amp. 5 posi- 
tion selector switch, 3 
position record equaliza- 
tion, LP, RIAA, Eur. Re- 
sponse fh db. 20- 20,000 
cps. Output 10 watts at 
less than 2% IM. Low 
noise level and harmonic 
distortion. $28.50 
Every kit complete with 
28 page fully illustrated 
instruction and assembly 
manual. Cover and legs 

, optional. 
.Add 10 percent for 

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 uy AM. Armstrong 
FM Circuit with limiter. 
Foster -Seeley Discrimi- 
nator. 20- 20,000 cps re- 
sponse. Full AFC control - no drift. Easy assem- 
bly. $28.95* 
Write for FREE catalog 
and name of nearest 
dealer carrying these re- 
markable units 

w federal tax 

QUALITY -ELECTRONICS 
319 Church St. Dept.RE -6 New York 13, N. Y. 

LOST OUR LEASE! 
MUST CLEAR WAREHOUSE! 

Sacrificing S50,000 stock at 5c on Dollar! 
Our Loss Your Gain! 

GIANT KIT 
for Ex 

Servicemeen, 
Repairmen 

.III -,II III:. of 1;1; \ \11 NEW, I1,í)),' part, for 
haul Irmo mitt°, uud receivers. ('unsias of: Wire 
wound and n1,1:1Ilized resistor -s: lty -pass and 
filter condenser -.; Variable, padding. and trim- 
ming condensers; Input, Output, l'olver trans- 
formers: ltb' and Audio- filter Choke,: Volume 
t'ontrols; Assorted Knobs; Hook -up Wire; Gang 
-'tit;');,,: t'll:l:-ls; Voltage 1)Ìt i'! "r.: Receiving 
and II.in-Iliitllou sock "I,. all .i,,.: I'LL'S 11TORT:! 

Tofal Retail Value over $100.00 

Only 200 kits at $995 Freight or express shipments only 
FOB Newark. No COD. full amount 
most accompany each order. 

Dept. RE 

UNITED RADIO COMPANY 
58 Market Street, Newark, N.J. 

CRYSTAL CONTROLLED 
CONVERTERS 

POLICE FIRE COMMERCIAL 

Precision -Stability 
Sensitivity 

Easy Installation 

$32.50 
A coinpact converter supplied with commercial tol- 

erance crystals. self contained automatic noise lim- 
iter. Also models with squelch. Ideal for mobile or 
home Ilse. 

TUNERS 
Enjoy FM Programs 
While You Drive. 

FM BROADCAST 
30-50 MC 

108-176 MC 

from $22.50 
WRITE FOR LITERATURE 

KUHN ELECTRONICS 
20 GLENWOOD CINCINNATI 17, OHIO 

RADIO -ELECTRONICS 
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JUNE, 145 7 

National Radio Institute 3, 13 

National Schools 5 

North American Philips Co., Inc 131 

Oelrich Publications 132 

Opportunity Adlets 130 

Oxford Components Inc 115 

Phaostron Instrument & Electronic 
Co. 103 

Philco Accessory Division 83 

Precise Development Corp 22 

Prentice -Hall Inc. 108 

Progressive Edu -Kits Inc 114 

Quality Electronics 134 

RCA Electron Tube Division 
Back Cover 

RCA Institutes 25 

RCA Service Co 113 

Radiart Corp. 20 

Rauland -Borg Corp. 128 

Raytheon Manufacturing Co 21 

Rek -O -Kut Co., Inc 91 

Rinehart Books, Inc 130 

Rockbar Corp. 104 

Sams (Howard W.) & Co., 
Inc. 23, 98, 124 

Service Instruments Corp 99, 110 
Sonotone Corp. 10 

Sprague Products Co 97 

Stan -Burn Radio & Electronics 119 

Sylvania Electric Products Inc. .100 -101 

Techmaster Corp. 124 
Technical Appliance Corp 102 

Tobe Deutschmann Corp 24 
Transvision Inc. 132 
Triad Transformer Corp 118 
Trio Manufacturing Co. 135 
Triplett Electrical Instrument 

Co. Inside Front Cover 
Tung -Sol Electric Co 6 

Uncle Sam Recording 132 

United Radio Co 134 

University Loudspeakers Inc 91 

Vaco Products Co 126 

Wen Products Inc 12 

Winegard Co. 9 

SCHOOL DIRECTORY PAGE 133 

Baltimore Technical Institute 
Business Electronics Inc. 
Candler System Co. 
Indiana Technical College 
Indianapolis Electronic School 
Milwaukee School of Engineering 
Pacific International University 
RCA Institutes, Inc. 
Tri -State College 
Valparaiso Technical Institute 
Wayne School, Inc. 

BRANCH ADVERTISING OFFICES: Chicago: 141$ 
Howard St. Tel. ItOgers Park 4 -euuu. Los Angeles: Its I ph 
W. Marker and Associates, Wei South Sew 11auipslii rc. 
Tel. DUnkinit 7- 2:128. San Francisco: Ralph W. I I;n10 r 

and associates, 444 Ma rket St., Tel.. 11.'. rtleiri 1- 2481. 

FOREIGN AGENTS: Great Britain: Atlas- Publishing 
and Distributing I o., l.t d., London E.('. 4. Australia: 
McGill's Agency, Blelbonnne. France : I trentano's, l'avis 
2e. Belgium: Agence et Mesa genies de la Presse, lints- 
sels. Holland: 'h'ilect roil. Ileemstede. Greece: Interna- 
tional Book & News .\ geney, : thons. So. Africa: Central 
News Agency. Ltd., Johannesburg. I 'awtoten, Durban. 
Natal ; l 'Iiicersal Book Agency, .1 ohaun. -hnrg. Middle 
East: St eimatzky Middle East Agency, .lrrn:alent. India: 
Broadway Ness-s Centre, Dada t. Bondiat 14. Pakistan: 
Paradise Hook Stall. Karachi ::. 
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13U1W Till BEST- 
BUILD ALLIED'S OWN 

Knight= 
Kits 

IOWES 
power passes biggest savings on to you 

41 do the easy assembly get p-ofessio 
-esults and SAVE! 

knight -kits 

knight -kits 

EASY TERMS AVAILABLE 

knight kit INSTRUMENT VALUE 

EXCLUSIVE "IN- CIRCUIT" 
CAPACITOR CHECKER KIT 

+ * "In- Circuit" Checker 

* "Magic-Eye" Indicator 

* Save Almost 60 %! 

Model Y -119 

A tremendous aid to speedier, more prof- 
itable servicing -and you save almost 
60% over comparable factory -wired 
units. Permits testing of capacitors 
while they are wired in the circuits! 
Simply press a button and the "magic 
eye" shows opens and shorts (not leak- 
age). Checks by -pass, blocking, coupling 
and filter capacitors. Tests for opens 
and shorts on any capacitor of 20 mmf 
or greater capacity, even if it is in par- 
allel with a resistance as low as 50 ohms. 
Tests for shorts can be made on any 
capacitor up to 2000 mfd, even when 
shunted by as low as 20 ohms. 7 % x 5 
x 5 ". With tubes, wire, solder. Shpg. wt., 
5 lbs. 

$, Model Y -119. Net, F.O.B. Chicago 
See our Supplement No. 165 for 21 

other knight kit instrument values 

SUPPLEMENT 
featuring knight -kits 
Send for our FREE Supple- 
ment No. 165 featuring 45 

great Knight -Kits, including 
Test Instruments, Hi -Fi, 
Hobbyist and Amateur kits. 
Write for your copy today. 

ALLIED RADIO 
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SENSA IN COMPLETELY WIRED 
LAFAYETTE r TEST EQUIPMENT 

V Al`S at LESS than the PRICE of KITS! 
LAFAYETTE SIGNAL GENERATOR 

NEVER BEFORE HAS A COMPLETELY WIRED AND TESTED 
1 INSTRUMENT OF SUCH ACCURACY AND QUALITY 

BEEN OFFERED AT SUCH A PRICE! 
FREQUENCY 120 KC TO 260 MC 
120 KC TO 130 MC ON FUNDAMENTALS 
LABORATORY ACCURACY AND QUALITY 

A completely wired and tested instrument not to be confused 
with units sold in kit form at almost the same price, but with 
a quality and accuracy of instruments 3 to 4 times its price. 
Six overlapping ranges generate signals of -120KC - 320KC, 
320KC- 1000KC, 1.21C- 3.2MC -11MC, 11MC -38MC and 
37MC -130MC all on fundamentals with calibrated harmonics 
from 12OMC to 260MC. Selector switch gives instant choice 
of ranges. Switch gives choice of internal modulation of 400 
CPS or use of any external source at other frequencies. For 
audio testing the 400 cycle signal can be used separately. Outputs are unmodulated RF, modulated RF and 400 CPS audio. RF output is in excess of 100,000 microvolts and jacks are provided for choice of either high or low RF output. Stability is insured 

by special circuit design. Has a fine adjustment RF control. AF output is 2 -3 volts, AF input is 4 volts across 1 megohm. Large cleat 5 inch etched dial plate and pointer are protected by transparent plastic bezel. Common AF terminals for EXT -MOD input and INT -AF for audio tests eliminate need for special AF output connectors. Machine engraved panel lettering. Handsome gray metal case with carrying handle. Measures 61/2" x 10" x 41/z ". Comes complete with pair of leads. AC line cord and plug. Operates on 105 -125V 50 -60 cycle AC. Shpg. wt., 8 lbs. 
LAFAYETTE LSG -10 SIGNAL GENERATOR 22.50 

22.50 

HEW! 
LAFAYETTE CAPACITANCE -RESISTANCE TESTER 

WITH "IN -SET QUICK CHECK" 

34.50 

COMPLETELY WIRED AND TESTED 
TWO INSTRUMENTS IN ONE 
CHECKS ELECTROLYTIC, PAPER, MICA AND 
CERAMIC CONDENSERS 
4 DIRECT READING CAPACITY SCALES FROM 
.00001 MFD TO 1000 MFD 
CHECK FOR OPEN SHORTS, LEAKAGE AND 
INTERMITTENTS 
2 RESISTANCE RANGES FROM 100 TO 5 
MEGOHM 

NEW POCKET AC -DC VOM MULTITESTER 2;000 ohm per volt Sensitivity on both DC and AC 

ua 3- METER 
1 % PRECISION 

RESISTORS 
SILVER CONTACT 

SELECTOR SWITCH 

FULL SCALE RANGES 
OC Volts: 0-10; 0 -50; 0- 500; 0-1000 Volts - AC Volis: 0 -10; 0 -50; 0 -500; 0-1000 Volts_OC Curren, . 500 ua and 500 ma Resistance: 0-10K; 0 -1 Meg Decltels: - 20 to +22; +20 to 36 db (0 db 0.775 M)- Capacity: 250 mmfd to .2 mid -.005 mfd te 1 mfd -output Ranges: 0- 10; 0 -50; 0 -500; 0 -1000 volts 

8.95 
This Multitester America! 

lc complete accurate 
nstrument and sensitive VOM. 

with high quality and sensitive 160 mlcroamp meter 2000 ; hm per volt on both AC and DC. Single selector switch, 1 % 
precision resistors, 3" meter- Features extreme versatility. accuracy and ruggedness. In attractive plastic front panel, with metal bottom for ruggedness and shielding. First capa- city range requires 50 volt AC source. Second capacity range requires 10 volt AC source. Size 4 1/4 "a3 1/z "x l 5/s ". Complete with teat leads and batteries. Shipping weight 4 lbs. 

RW -27A . 
Complete 8.95 

Here is a "must" for servicemen and lab technicians. A 
completely self -contained AC operated capacitance and 
resistance bridge, plus a quick check for in the set test- 
ing. Large 5 direct reading scale has 4 ranges of .00001 
-.005 MFD, .001 -.5 MFD, .1 -50 MFD and 20 -1000 MFD. 
Resistance rangea are 100,50,000 OHMS and 10,000 
to 5 megohm. Quick check feature enables you to check 
capacitors for shorts, open or intermittent while in cir- cuit -no need to remove them from the set till you're 
sure they need replacement. Leakage teat switch gives you choice of 25, 150, 250, 350 o: 450 volta for checking leakage under correct potential. Separate power factor control with continuous settings from 0 to 50 %. Operation is simple and accurate, using a magic -eye tube as the null detector. Attractively finished steel case with etched panel and rounded corners, measures 141/2"L x 82/4"H x 5 "D. Shpg wt. 19 lbs. 

MODEL LC-4 NET 34.50 

LAFAYETTE CAPACITOR- RESISTANCE TESTER 
COMPLETELY WIRED AND TESTED 

21.50 
COMPLETELY WIRED AND TESTED 
CHECKS ALL TYPES OF CONDENSERS FOR 
CAPACITY, LEAKAGE, OPEN SHORTS OR 
INTERMITTENT CONDITION 
DIRECT READING SCALES FROM .00001 
TO 1000 MFD AND 100 TO 5 MEGOHMS 

A stable and accurate bridge type circuit measures capacitance in 
4 ranges of .00001 -.005 MFD, .001 to .5 MFD, .1 to 50 MFD and 20 to 1000 MFD. Two resistance ranges of 100 -50,000 and 10,- 000 to 5 megohms. Check leakage under actual load with choice of 25, 150, 250, 350 or 450 volts available by selector switch. Power factor control from 0 to 50 %. Checks for leakage. open, short. or intermittent operation. All readings taken directly oft scales after setting magic eye to maximum. Completely self -con- tained power supply. Attractively finished steel case with rounded corners and etched panel. Operates from 110V AC. Size 93 /s "L x 71/4"H x 5 1/4 "D. Shpg. set. 10 lbs. 
MODEL LC -15 NET 21.50 

HIGH SENSITIVITY 20,000 OHM 
PER VOLT DC 10,000 OHM PER 

VOLT AC MULTITESTER 

19.95 

LOOK AT THESE 
FULL SCALE RANGES! 

D.C. Volts: O -6; 0 -30; 0- 
120; 0 -600; 0 -1200; 0. 
6000 Volts - A.C. VOLTS: 
0 -6; 0 -30; 0-120; 0 -600; 
0.1200 Volts - RESIS- 
TANCE: 0 -10K; 0 -100K; 
0.1 Meg; 0 -10 Megohms- 
D.C. CURRENT: 0 -60 Micro - 
amp; 0 -6; 0 -60; 0 -600 
Milliamps - DECIBEL: -20 
to + 17 db (0 db-0.774V) - CAPACITY: .0001 -.01; 
.005-.15 mid - INDUC- 
TANCE: 20 -2000 millihenry 
-OUTPUT RANGES: 0.6; 
0 -30; 0 -120; 0 -600; 0- 
1200 Volts 

The new Lafayette high sensi- tivity Multitester is a complete 
instrument (not a kit). In ad- 
dition to its unusual sensitivity 
of 20,000 OHMS PER VOLT 
ON D.C. AND 10.000 OHMS 
PER VOLT ON A.C., and the extraordinary number and scope 
of its ranges, it is packed with 
features that would make it cost at least twice as much if made in this country. Uses 

1 % precision resistors, silver contacts on selector switch, 35 ua 3" meter. Dependable, rugged and accurate. Even the test leads are heavy duty with high voltage insulation. Volt- age source required for low capacity range is 120V A.C., for high range capacity and inductance scale is 6V' A.C. Attrac- tive plastic front with metal bottom. Size 61/4 "x41/4 "x21/2 " Complete with batteries and leads. Shipping weight 41/2 lbs. 
R W -30A 

Lafayette Import Special: TRANSCRIPTION TYPE MANUAL PLAYER 
MAGNETIC BRAKE FOR FINE ADJUSTMENT OF EACH SPEED 
4 -POLE, HEAVY DUTY TRANSCRIPTION -TYPE MOTOR 
STYLUS WEIGHT ADJUSTMENT SCREW ON TONE ARM 

Complete Turntable and Tone Arm 
Assembly at the (owes price Eimer 
for Such High Quality 

Here is a new manual player for the audiophile who wants noiseless, "wow- free" and rumble -free reproduction of recorded music at nominal cost. All the important features of professional tran- scription players have been incorporated in this precision turntable. The lightweight pickup arm Is an integral part of the mounting plate and requires no installation. Player is equipped with a heavy duty, 4 -pole. 3 -speed motor for 78, 45 and 33i, RPM records. An exclusive magnetic brake con- trolled by knob on the base plate, permits instantaneous fine adjustment of each speed. Stroboscope disc included with unit, checks speeds. Extremely smooth and quiet operation. No hum even with the most sensitive cartridges, Speed selector safety switch protects mechanfum by making it necessary to pass through an OFF position when switching from one speed to another. 
10" diameter, weighted cast turntable is supplied with a rubber traction mat for positive grip of record. Stylus pressure adjustment can be made easily and quickly with the conveniently located adjusting screw on the underside. of the tone arm. Mounting plate is also equipped with pickup rest and ON -OFF switch. Dimensions of mounting plate: 12- 15/16" left to right, and 10T/s" front to rear. Requires 2%" clearance below motor board and 3" above. Supplied with AC line cord, two plug -in heads. output cable for connection to amplifier and 45 RPM adapter. For 105 -120 volts, 60 cycle AC. Shpg. wt., 12 lbs. Less cartridge. (NOTE: For protection in shipping, tone arm i? separate. Just fasten to mounting plate.) 

PK -I60 Manual Player Net 24.50 
PIC-164. Same as above except equipped with genuine GE triple -play magnetic cartridge and dual diamond -sapphire styli Net 36.50 
Wood base, cut out for PK -160 Manual Player. Top quality veneer attractively finished in mahogany or blonde (Specify). I e PK.I62. Mum h wt., 5 lbs. Net 3.95 24.50 Unfinished mounting board only, cut out for PK -160 player. Strong, durable %" gumwood, ready for stain or paint. 
PR -153. Shpg. wt , 1 lb. Net 

. Singly, Each 19.95 
In lots of 3. Each 19.25 

.95 

LAFAYETTE RADIO 
JAMAICA 33; N. Y. 165-08 Liberty Ave. Write for FREE Bargain Packed 

DEPT JF -I 

100 SIXTH AVE., NEW YORK, N. Y. 
BOSTON, MASS., 110 Federal St. 
PLAINFIELD, N. J., 139 West 2nd St. 
NEWARK, N. J., 24 Central Ave. Catalog! Bc a , 
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\.tkvAUrF 
CATALOG 

ELECTRONIC CATALOG 
PACKED WITH MONEY SAYERS 

Packed with the largest selection of Electronic, Radio and 
T V Parts, and equipment, PA, Hi -Fi systems, tubes, an- 
tennas, Transistor Kits, ports and components, Test Equip- 
ment, new build your own kits, tools, books, Microscope, 
drafting equipment, Binoculars, Telescopes, All Radio, TV 

and Horn supplies - ALL AT GREAT SAVINGS - For the 
economy minded servicemen, decrier engineer and tech- 
nician. CHUCK FULL OF BUYS! SEND FOR YOUR FREE 

COPY TO -DAY. 

PROFESSIONAL TRANSCRIPTION TURNTABLE AND VISCOUS- DAMPE,D TONE ARM 
THE 'FINEST TRANSCRIPTION TURNTABLE AND TONE ARM FOR THE PROFESSIONAL USER AND THE AUDIOPHILE 

PK300 TURNTABLE, 
PK -90 TONE ARM 
AND G.E. CART- 
RIDGE WITH GEN- 
UINE DIAMOND 
AND SAPPHIRE 

''- \STYLI. 

72.50 
A . PK-300 

ILLUMINATED B 

STROBOSCOPE & 
COMBINATION 

DEAL 

PK-90 

LATEST IMPROVED MODEL PK -300 TRANSCRIPTION TURNTABLE 
New 3 -speed instrument with built -in stroboscope and viewer for exact speed determination, and magnetic 
brake for instantaneous speed variation. Precision engineered to meet professional standards for wow. rum- 
ble and flutter content. Heavy 12" cast aluminum rim -driven turntable. Variable speed control permits 
adjustment of each speed within -±- '7% using efficient frictionless magnetic brake. Heavy -duty constant 
speed 4 -pole induction motor freely suspended and isolated by shock- mountings to eliminate vibration 
transferral. R -C filter network suppresses "pop" in speaker. Truly a delight for the connoisseur. Size: 
lit /_" 1.4" and requires 23/4" clearance nhove and 33/4" below motorbonrd..Eor 110 -1 :10V and GO /50 

cycle AC.. Power consumption 12 watts. Handsome hammertone gray finish. Shpg. wt., 20 lbs. 
PK -300 Net 49.50 

PK -90 VISCOUS- DAMPED TONE ARM 
This transcription arm assures dependable and stable operation, utilizing the "floating action" principle of 
"viscous- damping." The arm is supported at a single point by pivot and jewel bearing having negligible 
friction. Damping is accomplished by a silicone' fluid occupying the gap between ball and socket. This 
damping control permits high compliance and negligible tracking error. and prevents damage to either 
record or stylus should the tone arm be accidently dropped. Low frequency resonance. skidding and groove - 
jumping are likewise minimized. The tone arm accepts all records up to 12" and accommodates virtually 
all hi -fi cartridges by means of precisely engineered adapters which simplify installation and provide proper 
stylus Pressure. 
This tone arm is a quality companion to the PK3'00 with matching finish. Shpt. wt., 21/2 lbs. 

Net 15.95 PK -90 . 

HIGH FREQUENCY TWEETER 
WITH ACOUSTIC LENS 

DIRECT IMPORTATION 
MAKES THIS PRICE POSSIBLE! 

FREQUENCY RESPONSE FROM 2000 
CPS TO BEYOND AUDIBILITY 
LOUVERED ACOUSTIC LENS FOR 
UNIFORM SOUND DISPERSION 
HANDLES 25 WATTS OF POWER 
PRICED EXCEPTIONALLY LOW 

New high feegtney tweeter featuring a louvered acoustic less for uniform sound 
dispersion and capable of handling up to 25 watts of distortion -free power. The 
directional tendency of high frequency' notes is overcome by the natural wide 
dispersion ange of the short horn and the acoustic lens which disperses and 
radiates the high notes smoothly throughout the entire listen:mg area. The lens is 
detachable for panel mounting. with a separate base for the tweeter furnished 
for external mounting where desired. Aluminum voice coil has 16 ohms impe- 
dance. Size: 4114" long x 3" diameter, lens extends 21/2 ". Requires a crossover 
network, preferably one with a level control, such as the LN -2. With full instruc- 
tions. Shpg. wt.., 5 lbs. 
HW -7 Net 14.95 

METAL -CASED CONE TYPE HI -FI TWEETER 
FRIEOBENCY RESPONSE 2000 -16,000 CPS 

HANDLES 20 WATTS OF POWER 

Highest quality cone type high frequency tweeter having 
a range irons 2000 to 16,000 cycles. Especially efficient' 
at higher end of audio spectrum where other cone type 
tweeters tend to lose clarity, and volume'. Entirely closed 
in a metal case with a base so that it can stand by itself 
or be mounted on a flat surface with mounting bracket 
supplied. 1Cated to handle 20 watts of power. A cross- 
over network is required; the Lafayette LN -2 is ideal.. 
Voice coil impedance 8 -16 ohms. Size: 31/4" x 21/4" 
x 3" Diana. Shpg. wt., 3 lbs. 
HK -3 Net 5.95 5:95 Net 

CROSSOVER WITHCCNIOVSSOOVERTATE 20E0 MCPSK 
T NETWORK BUIL-IN LEVEL BRILLIANCE CONTROL 

8.75 

The frequencies above 2001) cycles are chan- 
neled to the high frequency tweeter by means of 
the high -Q inductance and capacitance compris- 
ing this efficient crossover network. The highs 
and lows are brought into acoustic balance by 
means of a continuously variable level- brilliance 
control. Control has a 2t/_ ft. long cable for re- 
mote mounting. Network matches 8 -16 ohm 
speakers with insertion loss reduced to a mini- 
mum. Enclosed in metal case 6'4 x 26/a' H x 
26/8" D. With full instructions. Shpg. wt., 5 lbs. 
EN-2 Net 8.75 

3 W Y CROSSOVER NETWORK 
Carefully designed and engineered to 
Lafayettes awn apeclflcatlons. Insertion 
loss is well below the acceptable min- 
imum. Cr "ssorer is at. 350 and 5000 
cycles. Fermi .a full enjoyment of any 
3 way system. Properly balances woofer- 
raid range water and tweeter inputs. 
Complete with 2 continuously valuable 
"presence" are: "brilliance" controls for 
tonal adlustmtnt and full instructions. 
8 "L x 3W x 211ís "W. Shpg. wt., 7 lbs. 
LN-3 Net 14.95 14.95 

LAFAYETTE FM -AM TUNER KIT 

Build Your Own Hi -Fi Tuner Kit and Save! 

The errellence of its design and the 
quality of its components combine to pro- 
vide this compact high -fidelity FM -AM 
tuner with superb characteristics normally found in units costing several times as 

much, and with performance unbelievable at this low price. Features Armstrong 
FM cirzult with limiter and Foster- Seeley discriminator- Simplified tuning with 
alide -ru,e dial . and flywheel counterweighted mechanism. AFC defeat circuit 
combined with tuning control. Attractive etched copper -plated and lacquered 
finish. 

SIMPLIFIED DETAILED IN- 
STRUCTION MANUAL 
MEETS FCC REQUIRE- 
MENTS FOR RADIATION 
GROUNDED GRID TRIODE 
AMPLIFIER 
ARMSTRONG FM CIRCUIT 
WITH FOSTER- SEELEY 
DISCRIMINATOR 
AFC DEFEAT CIRCUIT 
WITH FRONT PANEL 
CONTROL 

SPECIFICATIONS 
FREQUENCY RANGE: FM, 88 -108 MC; AM, 530.1850 KC. ANTENNA INPUT: 
FM, 30u ohms; AM, Ferrite loopstick and high impedance external antenna.CON- 
TROLSr. 2-a function control for AM, FM, PHONO, TV and a tuning /AFC 
defeat control. DISTORTION: Less than 1% rated output: FREQUENCY RE- 
SPONSE: FM ± .5 db 20 to 20,000 cps; AM, ; 3 db 20 to 5000 cps. SENSI- 
TIVITY: FM, 5 air for 30 db quieting; AM. Loop sensitivity 80 av /meter 
SELECTIVITY: FM, 200 KC bandwidth. 6 db down - 375 KC FM discriminator 
peak to peak separation; AM, B KC bandwidth, 6 db down. IMAGE REJECTION: 
30 db minimum. HUM LEVEL: 60 db below 100% modulation. TUBE COMPLE 
MENT: 2- 12AT7, 1 -6BA6, l -BBE6, 2 -6AU6, 1 -6AL5 plus 1 -6X4 rectifier. SIZE: 
5Iá" high 9 %" wide x 9%" deep (excluding knobs). CONSUMPTION: 30 watts. 
For 1115 -120V 60 cycles AC. Lesa metal case. Shpg. wt, 9 lbs. 

KT -100 kit, leas cage Net 34.95 

ML -100-Metal cage for above, shpg. wt., 3 lbs. Net 5.00 

DEPT JF -2 

165 -08 LIBERTY AVE. 
JAMAICA 33, N. Y. 

NAME.- -- 
ADDRESS 

CITY - 
ZONE - - - - -- 

SEND 
FREE I 

---- ̀AFAYETTE 
-- - - - - -- CATALOG 

STATE - - -- ---- - - - - -- 
CUT OUT AND MAIL TODAY! 

JUNE, 1957 137 
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Amperex, TUBES 
Are Making Music 

In The World's Finest Amplifiers 

POWER AMPLIFIER TYPES 
6CA7 /EL34- Exceptionally linear high -power output pentode with low - 
voltage drive requirements. Up to 100 watts in push -pull. 
EL84 /6BQ5 - Unique AF power pentode combining high gain and linearity 
with 9 -pin miniature construction. Up to 17 watts in push -pull. 

VOLTAGE AMPLIFIER TYPES 
EF86/6267- High -gain pentode with exceptionally low hum, noise and 
microphonics.* Particularly suitable for pre -amplifier and input stages. 
Equivalent to the Z739 and the 5879. 
ECC81 /12AT7- Medium -gain dual triode with low hum, noise and micro - 
phonics. Replaces the 12AT7 without circuit changes. 
ECC82 /12AU7- Low -gain dual triode with low hum, noise and microphon- 
ics.* Replaces the 12AU7 without circuit changes. 
ECC83 /12AX7- High -gain dual triode with low hum, noise and microphon- 
ics.* Replaces the 12AX7 without circuit changes. 
ECC85 /6AQ8- High -gain dual triode for FM tuners, with shield between 
sections for reducing oscillator radiation. 

RECTIFIER TYPES 
EZ80 /6V4- Indirectly heated, full -wave rectifier with 6.3 V, 0.6 amp 
heater, 90 ma output capacity and 9 -pin miniature construction. 
EZ81/6AC4- Indirectly heated, full -wave rectifier with 6.3 v, 1 amp 
heater, 150 ma output capacity and 9 -pin miniature construction. 
GZ34 /5AR4- Indirectly heated, full -wave rectifier with 5 v, 1.9 amp heater 
and 250 ma output capacity. Octal base. Replaces the 5U4G without cir- 
cuit changes with the advantage of lower tube voltage drop because of 
the unipotential cathode. 

*MAXIMUM LEVELS SPECIFIED AND GUARANTEED 

INDICATOR TUBE TYPES 
A complete line of subminiature, 9 -pin miniature and octal -base 

pes for AM and FM tuner and radio receiver applications. 

k, 

High -fidelity authorities may not be in perfect agreement as to the 
"finest" amplifier design available today, but none of them will deny 
that at least 80% of the contenders for such a title utilize one or 
more of the new AMPEREX ̀ preferred" type audio tubes. Originally 
developed in the laboratories of Philips of the Netherlands and ap- 
plications- researched by AMPEREX for the American electronics 
industry, these ultra -advanced tubes have by now thoroughly proven 
their reliability and unique design advantages in late models by the 
world's leading high- fidelity manufacturers. Sold by franchised dis- 
tributors everywhere ... available for off- the -shelf deliveries in any 
quantity. 

Detailed data, as well as applications engineering assistance to manu- 
facturers and professional designers, available from Semiconductor 
and Special Purpose Tube Division, Amperex Electronic Corp., 
230 Duffy Avenue, Hicksville, Long Island, N.Y. 

/%/s2:1/r"Rt\\\\ _\\ ffs.! or,í.'-` ll\li\\ 7 II l N yllAMVAV vjsmoz ask Amperex 
.,.about hi-fl tubes for hl-fi circuits 
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SAM: Looking for something? 

YOU: That's right! I'm looking for a real all - purpose P. A. speaker and microphone 
combination. I want a combination that will stand up and do a top- quality job in 
any application. 

SAM: The fact is that Electro -Voice has what is probably the handiest, most versa- 
tile P. A. speaker and microphone combination in the business. 

ELECTRO -VOICE CDP® SPEAKERS- Compound Diffraction Projectors 
-are overwhelmingly superior to conventional P. A. horns because: CDP gives you 
two coaxially- mounted horns operating from a single diaphragm ... a large one for 
lows, a small one for highs; 2% additional octaves of sound reproduction plus disper- 
sion through a solid 120° angle. CD P reaches more people more clearly. Two sizes to 

meet your needs. 
MODE L 848 CDP handles the biggest jobs. 25 watts, 16 ohms. Response: 175- 
10,000 cps, crossover at 1000 cps. Sensitivity rating, 52 db. Size, 10M" x 20M" x 20 ". 

Wt., 12 lbs. List, $75. 
MODEL 847 CDP for smaller areas. 12 watts, 16 ohms. Response: 250 -10,000 
cps, crossover at 1500 cps. Sensitivity rating, 51 db. Size, 11%" x 7Y" x 102". 
Wt., 6% lbs. List, $46.33. 

YOU: Sounds great! But what about the all -around general- purpose microphone? 

SAM: Electro -Voice has the mike to do the job. In fact, the E -V Model 664 High - 
Fidelity Cardioid Dynamic is so good that Electro -Voice GUARANTEES it to out- 
perform any other P. A. cardioid or your money back. Model 664 with unique E -V 
Variable D® gives you amazing versatility. It provides highly directional sound selec- 
tivity, smooth, peak -free response at all frequencies from 40 to 15,000 cps, no boomi- 

ness. Exclusive, indestructible Acoustalloy diaphragm assures dependable, long -life 
operation indoors and outdoors. It lists for only $82.50 (less stand). 

YOU: Looks like the answer to my problems. 

SAM: It is! Send for Bulletin 195 -76. It's a 24 page handbook with a lot of answers 
on public address problems. Cat. No. 126 -76 will give you complete details on Electro- 
Voice P. A. and general -purpose microphones. Bulletin No. 246 -76, "The A B C's 
of Microphones," is packed with facts about the different types of microphones and 
how they work. Send for them today! 

I= 

Model 848 CDP Model 847 CDP 

gkeZrka ELEC:TRO- VOICE, INC. BUCHANAN, MICHIGAN 

Export: 13 East 40th Street, New York 16, U.S.A. Cables: ARLAB 
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Trouble- 
shooter 

Here's how Microscopic Inspection by RCA helps reduce costly callbacks... 

A bad tube, or a potential trouble- maker -can it get by this gal? Not likely. She's part 
of the specially trained RCA group of inspectors whose important job it is to find 
trouble and help prevent it from happening to you. 

RCA Quality -Control Procedures include MICROSCOPIC INSPECTION OF POPULAR TV 

RECEIVING TYPES! These types are closely examined for possible poor welds, weld 
splatter, bad crimps, damaged stems, improper assembly, and many other factors that 
can affect top quality, long -term performance. Though the tubes may pass all electrical 
tests, such defects could slip by and mean the difference between a profitable service 
call and a costly callback. 

You gain valuable assurances from this extra care: (1) that popular TV receiving 
types shipped to RCA Tube Distributors have had the extra benefit of the MICROSCOPIC 
INSPECTION PROGRAM and (2) that you can always service your customers with the con- 
fidence that RCA TV Receiving Types are top quality replacement tubes. 

When you order -tell your distributor "RCA only" and watch your profits grow. 

RECEIVING TUBES 
RADIO CORPORATION OF AMERICA 

Tube Division, Harrison, N. J. 
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