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that a VOM is electronics' most basic Test Instrument 
Yes, over 1,000,000,000 measurements are made 
every day with Volt- Ohm- Milliammeters 

and triplett model 
coo leads vom's 

in design, quality, performance, operating simplicity, 
and value per dollar. The leader at only $44.50 
At leading electronic parts distributors everywhere. 

TRIPLETT Model 630 VOM -the proof of 53 
years' experience in test instruments. 

630 -NA 630-A 310 

Triplett Electrical 
Instrument Company 
E- luttton, Ohio 

630-T 666 -HH 625 -NA 666-R 
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NOW -A Faster Way to Reach 

the Top in TV SERVICING 

NRI SENDS YOU I7-- Picore 

To. be, components for a TV Receiver, 5" Oscilloscope aid 

Signal Generator . . . All parts for these 4 complete units. 

N. R. I. All- Practice Method Trains 

Spare Time to Fix TV Sets, Quickly, 
The man who knows the answers -the 
Professional TV Technician enjoys the 
prestige, gets the better jobs, the high- 
er pay. Here is the learn -by- practice 
training to be a Professional TV Tech - 
nician. It shows you the way to be the 
boss, to earn top pay. Television Serv- 
icing needs more than well trained men. 
If you have a basic knowledge of radio 
and electronics you can make some 
Television repairs simply by trial and 
error. But sooner or later you will face 
TV Service problems you can not solve. 
And you can't get the training you need 
while customers wait. 

N. R. I. Is Oldest and Largest 
Home Study Radio -TV School 

Over forty years experience and the 
record and reputation of NRI back up 
this learn -by -doing Professional TV 
Servicing Course. Instead of just read- 
ing about TV problems, you build and 
conduct experiments on circuits in a TV 
receiver. You learn methods, "Tricks 
of the trade" proved by top TV Service- 
men. You learn to fix any set, any 
model with confidence. 

You Get COLOR TV Textbooks 
Early 

The day you enroll, N.R.I. sends you 
special Color -TV books to speed your 
knowledge and understanding of this 
vast, growing phase of Television. 

DECEMBER, 1957 

Many full color pictures and diagrams 
help you recognize defects and help 
you 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 NRI 
training gives. 
This is 100% learn -by- doing, practical 
training. Here is a course for men 
who know basic theory, either from 
Radio or TV Servicing experience or 
planned training but realize the need 
for more knowledge to forge ahead. Here 
is what one graduate, G. G. Stethem 
of Belpre, Ohio, says, "I can not praise 
N.R.I.'s Professional TV Course highly 
enough. I have my own spare time 

HOW TO 

R THE 

Top 
IN TV 
SERVICING 

Send for 
FREE 
BOOK 

You at Home in 

with Confidence 
shop and all the Radio -TV work I can 
handle." 
Another graduate, Edward Ravitsky of 
Northumberland, Pa., says, "I have 
taken your course in Professional TV 
Servicing. It takes the kind of experi- 
ence you offer to really learn." If you 
want to go places faster in TV Serv- 
icing, make your future more secure 
as the industry develops, we invite you 
to find out what you get, what you 
practice, what you learn from NRI's 
Course in Professional TV Servicing. 
Mail the coupon now. There is no 
obligation. NATIONAL RADIO IN- 
STITUTE, Dept. 7NFT, Washington 
16, D. C. 

TNATIONAL RADIO INSTITUTE 
Dept. 7NFT, Washington 16, D. C. 

Please send FREE copy of "How to Reach the Top 
Servicing." I understand no salesman will call. 

rtilik 1 

in TV I 

1 

J 
3 

Name Age 

Address 

City Zone State. L ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
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i Radio -Electronics 
DECEMBER, 1957 

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

EDITORIAL 
31 The U. S. A. at Bay -Hugo Gernsback 

TEST INSTRUMENTS 
1.032 The Vtvm -Its Care and Repair -Rhys Samuel 

35 Add a Tuner Test to Your Field- Strength Meter -R. M. Centerville 
36 Extended -Range Audio Oscillator -L. B. Hedge 

RADIO 
40 Monitoring the Russian Satellite- Robert F. Scott 
42 Transistor and Hybrid Auto Radios, Part II -Jack Darr 44 Tracking the U. S. Satellite -Jordan McQuay 
46 Ac -Dc Power Supply- George P. Pearce 

AUDIO -HIGH FIDELITY 
47 Phono Preamp Compensates for Cable Capacitance -G. Franklin Mont- gomery 

10°49 Hi -Fi Pickup Arms, Part I- Julian D. Hirsch 
52 Multi- Channel Electronic Crossovers -Norman H. Crowhurst 
56 Tube Data and Amplifier Design, Part II- Herbert Ravenswood 

130 New Records -Monitor 

TELEVISION 
58 Color Installation Problems- Robert G. Middleton 
78 Television Hearing Aid- Joseph Cozzo 
80 Understanding Auxiliary TV Circuits, Part I- Charles J. Garrett 82 Two -in -One Proposition -H. J. Miller 
84 TV Service Clinic- Conducted by Robert G. Middleton 
98 Do You Do a Maximum or Minimum Job -Art Margolis 

ELECTRONICS 
102 Relay Averts Toyland Tragedy (Cover Feature) -James A. McRoberts 1.0106 Binary Photographic Timer -Alvin F. Rymsha 
108 More About Transistor Types, Part II -Paul Penfield, Jr. 
112 Using Neon Lamps -A. R. Clawson 

ANNUAL INDEX 
150 Vol. XXVIII, January 

through December, 
148 Books 
142 Business and People 
147 Corrections 

16 Correspondence 
136 New Devices 

6 News Briefs 

122 New Tubes and 
Semiconductors 

1957 128 Patents 
118 Radio- Electronic Circuits 
145 Technical Literature 
126 Technicians' News 
133 Technotes 
116 Try This One 
127 35 Years Ago 

NEXT MONTH: SERVICING TRANSISTOR AUTO RADIOS NEW 
AMPLIFIER USES KT88'S ALL -TRANSISTOR DIRECT -READING AF METER 

ON THE COVER 

(Story on page 102) 

This is one collision that won't 
take place. The gadget on 
the right is an electronic 
light- triggered relay that 
stops the train whenever the 
intersection is blocked. 

Color original by James A. 
McRoberts 

Hugo Gernsback 
Editor and Publisher 

M. Harvey Gernsback 
Editorial Director 

Fred Shunaman 
Managing Editor 

Robert F. Scott 
W2PWC, Technical Editor 

Larry Steckler 
Assistant Editor 

I. Queen 
Editorial Associate 

Robert G. Middleton 
.. Television Consultant 

Elizabeth Stalcup 
Production Manager 

Cathy Coccozza 
Advertising Production 

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

Sol Ehrlich 
Art Director 

Fred Neinast 
Staff Artist 

Lee Robinson 
General Manager 

John J. Lamson 
Sales Manager 

G. Aliquo 
..............Circulation Manager 

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

Robert Fallath 
Promotion Manager 

Average Paid Circulation 
Over 195,000 

Associate Member Institute of High Fidelity Mfrs., Inc. 
RADIO- ELECTRONICS. December, 1957, Vol. XXVIII, No. 12. Published monthly ai Mt. Morris, III., by Gernsback Publication.,, inc. Second -class mail privileges authorized at Mt. Morris, Ill. Copyright 1957 by Gernsback Publications, Inc. All rights reserved under Universal. International and Pan -American Copyright Conventions. SUBSCRIPTION RATES: U. 8., U. S. possessions and Canada, $4.00 for one year; $7.00 for two years; $9.00 for three years; single copies 35e, Pan - American countries $4.50 for one year $8.00 for two years; $10.50 for three years. All other countries $5.00 a year; $9.00 for two years; $12.00 for three years. SUBSCRIPTIONS. Address 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. GERNSBACK PUBLICATIONS, INC. Executive Editorial and Advertising Offices. 154 West 14th St.. New York 11, N. Y. Telephone Algonquin 5 -7755. Hugo Gernsback. Chairman of the Board; M. Harvey Gernsback, President; G. Alieuo, Secretary. 
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A1t . OREM..ONEY, 4,,; GET I. 

CTRON I 

Learn ALL 8 PHASES in ONE MODERN HOME -STUDY 
At Home - In Spare Time 

YOU GET ALL THIS NEWEST 

PRACTICAL EQUIPMENT 

Parts to build a modern TV set, including 
all tubes plus a large screen Picture Tube 

Parts to build a powerful Superhet Receiver, 
standard broadcast and short wave 

Parts to conduct many experiments and build 
Continuity Checker, RF Ocillator, TV Circuits, 
Audio Oscillator, TRF Receiver, Signal Generator 

A Valuable Professional Multitester 

YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALI 8 PHASES 
1. TELEVISION, INCLUDING COLOR TV 
2. RADIO, FM AND AM 
3. INDUSTRIAL ELECTRONICS 
4. SOUND RECORDING AND HI FIDELITY 

5. PREPARATION FOR FCC LICENSE 
6. AUTOMATION 
7. RADAR AND MICRO WAVES 
8. COMMUNICATIONS 

YOU ARE NEEDED IN THE TELEVISION -ELECTRONICS -RADIO INDUSTRY! 
You can build a secure future for yourself if you get into Elec- 
tronics NOW! Today's shortage of trained technicians creates 
tremendous opportunities. National Schools Shop -Method trained 
technicians are in constant and growing demand for high -pay jobs 
in Broadcasting and Communications, Electronic Research, Serv- 
icing and Repair, and many other branches. 

Let National Schools, a Resident 
Technical School for over 50 years 
train you for today's unlimited op- 
portunities in electronics! Our Shop 
Method trains you to be a MASTER - 
TECHNICIAN. Completely up to 
date, developed by experienced in- 
structors and engineers, your Tele- 
railla Course will teach you all phases 
of the industry quickly, clearly and 
correctly. You can master the most 
modern projects, such as Color TV, 
printed circuits - even prepare for 
FCC License without taking a special 

5AMPTEIEIS Ó 
RAD'O' 

course. You can handle sales, servic- 
ing, manufacturing, or make good 
money in your own business. SEND 
FOR FACTS TODAY! 
EARN AS YOU LEARN. Many of our 
students earn their entire tuition and 
more in Spare Time jobs we show 
them how to do while learning. 

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 materials and services - consultation privilege with our 
qualified staff, and Graduate Em- 
ployment Service. EVERYTHING 
YOU NEED for outstanding success 
in Electronics. 

our 
you wish Ito 

chool 

your 
t 

training in 
es, 

the Resider 
capital, start NOW in 

the world's gooder Shops, Labs and 

our big, you work with 

Radio -TV 
Electronic 

equi ment- profes- 

sionaElectronic eiinest, most com- 

plete 

installed- school. 

Elate t. 
friendly 

i o instructors. Personal 

attention. 
tert, aduate Employment 

Service. 
elp in finding home near 

Scrvioe. 
aid part time lob while you 

school- box in coupon for full 

learn. Ch.. nk 
information. 

R íifir 
! 
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NATIONAL SCHOOLS 

i Fully illustrated "Career" Book in 

FREE! TV- Radio -Electronics. PLUS actual sample 
lesson -yours at no cost, no obligation. 

CLIP COUPON NOW ... MAIL IT TODAY! 

APPROVED FOR G.1. TRAINING 

NATIONAL SCHOOLS 
4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF. 

DECEMBER, 1957 

TECHNICAL TRACE TRAINING SINCE 1905 
LOS ANGELIES 37, CALIFORNIA 

IGET FAST SERVICE- iNA1LNOW TO 

NATIONAL SCHOOLS, DEPT. RG -127 
4000 S. FIGUEROA ST 

LOS ANGELES 37, CALIF. 
Rush free TV-Radio -Opportunity- Book and sample 
lesson. No salesman will call. 

I NAME 

I 

, 

ACE 

ADDRESS 

CITY ZONE STATE 

check if intere :tea ONLY in Resident School training at Los Angeles. 

VETERANS G..e dale of D ncI' 'ge 
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Fr brighter 
TV picture 

"brighter 
Profit 

ictu 

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. 

øTUNGSOt 
MAGIC MIRROR ALUMINIZED 

PICTURE TUBES 
RECEIVING TUBES 

Miniature 
Lamps 

6 

Sealed Beam 
Headlamps 

Aluminized 

Signal 
Flashers 

Radio and 
TV Tubes 

Special Semiconductor 
Picture Tubes Purpose Tubes Products 

Views 

Briefs 
STEREOPHONY as the dominant trend 
in the audio -radio field was evidenced 
at the Annual Audio Engineering So- 
ciety Convention and High Fidelity 
Show held in New York City early in 
October. One complete session of the 
convention (Friday afternoon, Oct. 11) 
was devoted to stereophonic sound, high- 
lighted by the demonstration of the 
Westrex discs. (See page 8.) Part of 
another session dealt with stereo FM 
transmission. 

At the show, the dominance of stereo 
was even more pronounced. In addition 
to the manufacturers exhibiting stereo 
equipment, the majority of exhibitors 
demonstrating amplifiers, speakers or 
other apparatus used a stereophonic 
setup. Unfortunately the extremely high 
volume levels traditional at audio shows 
masked out the stereophonic effect in 
most cases, but could not conceal the 
conviction of the manufacturers that 
stereophony is the next big thing in the 
audio field. Some expressed the fear 
that the prospect of stereophonic discs 
might have a deterring effect on stereo 
tape similar to that color television is 
alleged to have had on the sale of black - 
and -white TV receivers but an equally 
large group insisted that disc and tape 
would help each other to promote stereo. 
PHONE CABLE TO HAWAII, the worlds 
longest and deepest, provides 36 
circuits between the United States 
mainland and the island of Oahu, where 
80'4 of Hawaiian telephones are lo- 
cated. The distance between cable 
terminal points is 2,400 miles. At 
some places the cable is 3% miles below 
the surface of the Pacific Ocean. The 
cable was built by American Telephone 
& Telegraph's Long Lines Department 
and the Hawaiian Telephone Co. 

Amplifiers, needed to boost the 
strength of signals when they reach 
the fading point along the cable, were 
developed by Bell Telephone Labora- 
tories. They are built into the cable 
at 44 -mile intervals and are designed 
to withstand the pressures encountered 
on the ocean floor. They amplify voice 
currents 1 million times and are ex- 
pected to operate without attention for 
at least 20 years. 

It is now possible for operators on 
both the mainland and the island to 
dial directly, rapidly completing calls 
that span the Pacific. 
TV SERVICING IN 1966 will be a vastly 
larger field than today, according to a 
recent survey made by Frank W. 
Mansfield, Sylvania's marketing re- 
search director. He shows a dollar 
volume of $447 million in 1948, $2.55 

billion in 1957 and an expected $3.97 
billion by 1966. 

An interesting sidelight is the pre- 
dicted drop in number and total value 
of receiving tubes. This is due to the 
increased use of transistors and the 
expected reduced price of tubes be- 
cause of competition from transistors. 

Mansfield's survey is based on six 
service calls a year for color TV sets, 
three a year for black- and -white sets, 
one a year for home radios and 0.5 a 
year for auto radios. Growth in the 
number of TV sets is also expected. 
Color sets from 160,000 now to 18,840; 
000 in 1966, and black- and -white sets 
from 42,580,000 now to 53,760,000. The 
number of service technicians for this 
year is listed as 132,970. Predicted 
growth at a rate of 5% per year should 
bring this to 206,640 by the beginning 
of 1966. 

Calendar of Events 
1957 Eastern Joint Computer Conference, 
Dec. 9 -13, Sheraton -Park Hotel, Washington, 
D. C. 
EIA Conference on Maintainability of Elec- 
tronic Equipment, Dec. 18 -19, University of 
Southern California, Los Angeles, Calif. 
Fourth National Symposium on Reliability 
and Quality Control, Jan. 6 -8, Stotler Hotel, 
Washington, D. C. 
Second EIA (RETMA) Conference on Auto- 
mation, Jan. 22 -24, Arizona State College, 
Tempe, Ariz. 

THYRISTOR, a new high- frequency 
switching transistor, can switch sub- 
stantial currents from one circuit to 
another in periods as short as 1/50,000- 
000 second. It is switched from on to 
off and vice versa by applying low 
energy pulses of the proper polarity 
to the base circuit. Announced by Dr. 
Irving Wolff, vice president of RCA's 
research department, it is described as 
a modified alloy -junction transistor. A 
novel feature is a new form of col- 
lector contact which makes the high- 
speed switching action possible. The 
Thyristor may be operated as either a 
bistable switching element or a more 
conventional high -frequency transistor, 
either in switching or amplifying cir- 
cuits. The device is still under de- 
velopment and is not yet commercially 
available. 

Similar units announced by Philco 
are a new class of field -accelerated 
transistors made possible by a Micro 
Alloy Diffused -Base Transistor 
(MADT) process. MADT's are avail- 
able in various voltage and frequency 
specifications for use in transistorized 
equipment through the entire vhf and 
part of the uhf spectrum. These tran- 
sistors feature a maximum frequency 
of 250 to 1,000 inc. Typical gain is 10 db 

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

AN INDEX 
to a 

BETTER JOB, 
A BRIGHTER' 

FUTURE 

Electronics 

ELECTRONICS 
TECHNICIAN Guided 

Missiles 

Television 

NO PREVIOUS TECHNICAL EXPERIENCE 

OR ADVANCED EDUCATION NEEDED! 

Micro- Waves 

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 training 
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 

IWe'll also give you a free may of an 
interesting booklet, "Electronics and YOU." 

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

A SAMPLE LESSON 
See for yourself how Devey Tech trains 
you for real opportunities in Electronics. E 

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. 

Communications 

Industrial 
Electronics 

Computers 

Automation 
Electronics 

Remote Control 
Systems 

"One of North America's Foremost Electronics Training Centers 

Accredited Member 
4 of Notional a 

Home Study Council 

611 
I'I jllil-9` III'I117. T , 6 1 1 110.0Ill4 ';I 

DEVRY TECHNICAL INSTITUTE 
CHICAGO 41, ILLINOIS 

FORMERLY 

DEFOREST'S TRAINING, INC. 

DECEMBER, 1957 

Your Own 
Service Shop 

MAIL TODAY FOR FREE FACTS 

DeVry Technical Institute 
4141 Belmont Ave., Chicago 41, III., Dept. RE -12 -N 

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

NAME 
Please print 

STREET 

CITY ZDNE _ STATE 

l;] Check here if subject to military traimmg. 

N DeVry Seth's Canadian Training Center is located at 
626 Roselawn Avenue, Toronto 11 2, Ontario 

AGE 

APT 

7 
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Mischa Elman 
makes his home recordings on 

irish 
ferro -sheen 
recording 

tape 

That's not the reason 
why you should use 

Here's why you should use 

...gives you better highs...better lows... 
better sound all around! Saves your tape 
recorder, too - because the Irish FERRO - 
SHEEN process results in smoother tape 
...tape that can't sand down your mag- 
netic heads or shed oxide powder into your 
machine. Price? Same as ordinary tape! 

Available wherever quality tane is sold. 
ORRadio Industries, Inc., Opelika, Alabama 
Export: Morison Exporting Corp., Ne w York, N. Y. 
Canada: Atlas Radio Corp., Ltd., Toronto, Ontario 

8 

NEWS BRIEFS (Continued) 

at 200 mc, more than 16 db at 100. 
A logical outgrowth of MADT is the 

development of a super- high -speed 
switch, Engineers now discuss switch- 
ing time in light feet instead of µsecs. 
Typically the MADT will switch on or 
off in 10 light feet. No type number 
was given for these transistors nor 
was unit price revealed. The unit is 
now in production. 

STEREO DISC RECORDS were demon- 
strated by two companies during the 
recent Audio Engineering Society 
convention in New York City. Westrex, 
a subsidiary of Western Electric Co., 
demonstrated one system at the con- 
vention. The other, not shown at the 
convention itself, was demonstrated by 
London Records at an outside location. 
Opinion seemed to favor the London 
demonstration, though conditions sur- 
rounding the Westrex audition caused 
some to wonder if the records might 
not be somewhat better than circum- 
stances permitted them to sound. 

The London system -originated in 
England by London's parent company 
(British) Decca Records - combines 
vertical (hill -and -dale) and lateral re- 
cording. Vertical motion of the stylus 
produces one of the stereophonic chan- 
nels, while lateral motion produces the 
other. The American system records 
the two channels on opposite sides of 
a 45° groove. Thus each of the two 
stereophonic signals is a combination 
of vertical and lateral movement of 
the stylus. 

It was generally understood that 
manufacturers were ready to agree on 
a single standard before beginning to 
mass -produce records. Once agreement 
on the system to be used is reached, 
there need be little delay in putting 
stereophonic discs and cartridges on the 
market. The would -be stereophonic lis- 
tener could use his own pickup arm and 
turntable, and his amplifier- speaker 
system would furnish the sound for 
one channel. It would then be necessary 
to obtain only one additional preamp, 
amplifier and speaker system, which 
many feel need not be of the extreme 
quality required in a single -channel 
true high- fidelity system. 

5 NEW TV STATIONS since our last list- 
ing add to the bumper crop this fall: 
KOAC -TV, Corvallis, Ore 7 
WPTA, Roanoke, Ind 21 
WTIC -TV, Hartford, Conn 3 
KETV, Omaha, Neb 7 
WHYY -TV, Philadelphia, Pa 35 

New call letters were chosen by: 
WLOF -TV, Orlando, Fla. _. 9 

(formerly WTLO) 
KSOO -TV, Sioux Falls, S. D. 13 

formerly KSOO) 
There are now 513 operating U.S. 

stations (422 vhf and 91 uhf), 27 of 
which are noncommercial (6 uhf). 

Canada's list of TV stations has 
grown to 44 with: 
CHAT -TV, Medicine Hat, Alta 6 
CHBC -TV, Kelowna, B.0 3 

Viewers should note that CHBC -TV 
(Continued on page 12) 

for 

17 WATTS 
PUSH -PULL POWER 

at 300V. B+ 

with a pair of 
MINIATURE tubes 

J\ 

the 

Am perex 
EL84 //6BQ5 
LOW- DISTORT ON, 

HIGH -GAIN POWER PENTODE 

True pentode characteristics for low 
distortion and high peak power. 

High gain and sensitivity resulting 
in reduced drier stage distortion. 

12 watts plate dissipation in a 
miniature envelope. 

At 300 volts, capable of 17 watts 
at 4% distorticn (without feedback) 
in Class AB push -pull pairs. 

5.7 watts output at 10% harmonic 
distortion (without feedback) 
as a single -ended output stage. 

OTHER Amperex TUBES FOR 

HIGH- FIDELITY AUDIO APPLICATIONS: 

6CA7 /EL34 Highpower pentode; 100 W PP 

EF86/6267 Low -noise highµ pentode 
ECC81 /12AT7 Lownoise mediuµ dual triode 
ECC82 /12AÚ7 Low -noise lowµ dual triode 
ECC83 /12AX7 Lownoise nighµ dual triode 

ECC85/6A08 High. duol triode for FM tuners 

GZ34 /5AR4 Cathode -type rectifier; 250 ma. 

EZ80 /6V4 9 -pin rectifier, cathode; 90 ma. 

EZ81 /6CÁ4 9.pin rectifier; cathode; 150 ma. 

At All Leading Electronic 
Parts Distributors 

Amperex 
ELECTRONIC CORP. 
230 Duffy Ave., Hicksville, Long Island, N.Y. 
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ALLIED'S N6r CATALOG 

d 

404 

the only COMPLETE catalog 

for everything in electronics 

Get ALLIED'S 1958 Catalog -it's 
complete, up -to -date - 404 pages 
packed with the world's largest selec- 
tion of quality electronic equipment 
at lowest, money- saving prices. Get 
every buying advantage at ALLIED: 

fastest shipment, expert personal 
help, lowest prices, guaranteed 
satisfaction... 

EASY -PAY 
TERMS: 

Only 10% down, 
up to 18 months 

to pay. Available 
on orders over $45. 

Fast handling - 
no red tape. 

featuring: r 

ST STOCKS 

Latest Hi -Fi Systems and 
Components 

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

Recorders and Supplies 

Public Address Systems and 
Accessories 

TV Tubes, Antennas and 
Accessories 

Amateur Receivers, 
Transmitters, Station Gear 

Test & Lab Instruments 

Specialized Industrial 
Electronic Equipment 

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

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

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

,i11111111111111111mr. 

C7wr_ 37-tit 

ALLIED RADIO 
World's Largest Electronic Supply House 

DECEMBER, 1957 
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1 

I 

send tor the leading 
electronic supply guide 

ALLIED RADIO CORP., Dept. 2 -M7 

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

Send FREE 404 -Page 1958 ALLIED Catalog 

Name 

Address 

City Zone State L------- - - - - -- NM 
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AR-22 
the best color TV picture 
the growth of color TV means an even greater demand for 
CDR Rotors for pin -point accuracy of antenna direction. 

2 a better picture on more stations 
CDR Rotors add to the pleasure of TV viewing because 
they line up the antenna perfectly with the transmitted 
TV signal giving a BETTER picture ... and making it 
possible to bring in MORE stations. 

J s3 33J 

111(111. tili 11ftt«It«r, (:9 

AR 1 and 2 

10 

3 tested and proven dependable 
thousands and thousands of CDR Rotors have proven 
their dependability over years of unfailing performance 
in installations everywhere in the nation. Quality 
and engineering you know you can count on. 

pre -sold to your customers 
the greatest coverage and concentration of full minute 
spot announcements on leading TV stations is 

working for YOU ... pre selling your customers. 

5 the complete line 
a model for every need ...for every application. CDR Rotors 
make it possible for you to give your customer exactly 
what is needed... the right CDR Rotor for the right lob. 

SOUTH PLAINFIELO. N. J CLEVELAND 13, OHIO 
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How To 

Increase your 

InCeme 
in 

Electronics 

EFFECTIVE 

JOB FINDING 

SERVICE HELPS CIRE 

TRAINEES GET 

BETTER JOBS 

HERE'S PROOF 

FCC LICENSES 

ARE OFTEN SECURED 

IN A FEW HOURS 

WITH OUR 

COACHING 

EMPLOYERS 

MAKE JOB OFFERS 

LIKE THESE TO OUR 

GRADUATES EVERY 

MONTH 
1 

Act Now! 
DECEMBER, &957 

I 

We Guarantee 
To Train and Coach You At Home In 

Spare Time Until You Get 

Your FCC License 
If you have had any practical experience -Ama- 
teur, Army, Navy, Radio repair, or experimenting. 

Here Is Your 
Guarantee 

If you fail to pass your Com- 
mercial License exam after 
completing our course, we 
guarantee to continue your 
training without additional 
cost of any kind, until you 
successfully obtain your Com- 
mercial License. 

Effective Job Finding Service Helps CIRE Trainees 
Get Better Jobs 

Chief Engineer Test Engineer 
"Since enrolling with Cleveland Institute I have re- 
ceived my 1st class license. served as a transmitter 
engineer and am now Chief Engineer of Station WAIN. 
I also have a Motorola 2 -Way Service Station. Thanks 
to the institute for making this possible ". 

Lewis M. Owens, Columbia, Ky. 

"I am 1, 1, -..I Inform you that I recently secured 
a pposition Engineer with Meipar. Inc. (Sub 
sidiary of Ne..tinghouse). A substantial salary increase 
was involved. My Cleveland Institute training played 
a major role In qualifying me for this position. 

Boyd Daugherty, Falls Church. Va. 

Airlines 
In :, year d a half, he received his first class FCC License. He is continuing his training with Cleveland 
Institute His goal is much higher than his present position with Eastern Airlines. so he Is adding technical 
"know -how" to his practical experience. Bob Thompson. Nashville 14. Tennessee 

Here's Proof FCC Licenses Are Often Secured 
In A Few Hours With Our Coaching 

Name and Address 
John H. Johnson, Boise City, Okla. 
Prentice Harrison, Lewes, Delaware 
W. E. Evey, Ottawa, Kansas 
J. A. Niedeck, Bethlehem, Pa. 

Gerald J. Collier, Columbus, Ohio 

License 
1st 
1st 
2nd 
2nd 
2nd 

Time 
20 weeks 
27 weeks 
24 weeks 

8 weeks 
16 weeks 

Employers Make Job Offers Like These 
To Our Graduates Every Month 

Broadcast Station in Illinois: "We are in need of an engi- 
neer with a first class phone license, preferably a student of 
Cleveland Institute of Radio Electronics; 40 hour week plus 
8 hours overtime." 
West Coast Manufacturer: "We are currently in need of 
men with electronics training or experience in radar mainte- 
nance. We would appreciate your referral of interested per- 
sons to us." 

Ours is the only home study course 
which supplies FCC -type examina- 
tions with all lessons and final tests. 

Your FCC Ticket 
is recognized by 

employers as proof 
of your 

technical ability 

Accredited by the National 
Cleveland Institute of Radio Electronics Home Study Council 

Desk RE -12, 4900 Euclid Bldg., Cleveland 3, Ohio 
mmmmmmmmmmmmmmmmmmmmmmmmmm 

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

Military Amateur Radio Telephone Company 
Ita,lio -TV Servicing Broadcasting Other 
Manufacturing Home Experimenting 

In ghat kind of work are you nosy engaged° 

In teh:,t li,':aeh of L:leetrneies are you Inlere.te,l' 

Name Age Address 

City Zone State 
, I",ri.I Tulth,u it:nes tu \lemn,'rs of Armed Forces 

1 

I 

I 
I 
I 
I 
I 
I 
I 

RE-12 I 
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OffPIo. 

Model RM 4 
Single speed 
4 -pole motor 

Model SS3 - 3 speed 
Model SS4 - 4 speed 
2 -pole motor 

Why do America's leading O. E. M.'s 
specify GI phonomotors ? Because they 
know that fine tone quality depends on 
a quiet, vibration -free power unit. No 
other line can match GI's record of 
dependability ... and none can offer the 
convenience of a complete selection of 
models from a single source. When 
QUALITY counts, you can ... 

RELYon GI 
"A Complete Line from a Single Source" 

Model AX 
Single speed 
2 -pole motor 

Model DSS 
3- speed, 4 -pole motor 

Model DR 

2 -speed 
4 -pole motor 

Model D -10, 4 -pole, shaded 
pole A.C. induction type for 
tape, wire, or disc recorders 

Model BX 
Battery Operated 
3 -speed motor 
(45, 331/3, 16% R.P.M.) 

Write for complete specifications and quantity 
price quotations today! 

THE GENERAL INDUSTRIES co. 
DEPT. GR ELYRIA, OHIO 

What the future holds for you 

in Radio -Electronics 

12 

Direct -Reading Audio Frequency Meter 
New Amplifier with KT -88 Tubes 
Tricky Circuits in TV 

Common Fallacies in Color TV Servicing 
Tiny -Tran -A Real Pocket Radio 
Placing Speakers for Stereo Reproduction 
The Strange World of Color Vision 

The JANUARY issue of RADIO- ELECTRONICS goes 
on sale December 24 at all better parts distributors 
and newsstands. 

SUBSCRIPTION RATES 
I year 54.00 2 years $7 00 3 years ;9.00 

RADIO -ELECTRONICS, 154 West I 10 Street, New York ll, N. Y. 

NEWS BRIEFS (Continued from page 8) 

has two satellites, CHBC -TV -1 on chan- 
nel 13 in Penticton, and CHBC -TV -2 on 
channel 7 in Vernon. 

AIEE EDUCATION MEDAL has been 
awarded to Dr. William L. Everitt, 
dean of the College of Engineering at 
the University of Illinois, for outstand- 
ing service as a teacher in electrical 
engineering. He received the medal 
at the Fall General Meeting of the 
American Institute of Electrical Engi- 
neers in Chicago. 

Dr. Everitt has devoted most of his 
life to education, except for two years 
as engineer in charge of PBX (Públic 
Board Exchange) development for the 
North Electric Manufacturing Co. He 
is noted for inventions in the fields of 
automatic telephony, radio altimeters 
for aircraft, directional antenna sys- 
tems, speech compression and radio 
tuning systems. 

8 -RPM RECORD PLAYS 10 HOURS. Speak- 
ing before the Audio Engineering So- 
ciety at its convention at the Hotel 
New Yorker, New York City, Dr. Peter 
Goldmark, president of CBS labora- 
tories, announced the new speed. He 
said that a 7 -inch record plays for 4 
hours while a 12 -inch record would 
play for 10. 

Dr. Golmark pointed out that reduc- 
ing speed from 33% to 16 rpm reduced 
the average surface noise by 4 db. The 
speed reduction from 16 to 8 rpm cuts 
surface noise by another 3 db. 

The 8 -rpm record does lose some 
high- frequency response but, for 
speech, a 5,000 -cycle maximum fre- 
quency gives adequate reproduction. 

It was noted that research on the 
8 -rpm speed was performed with the 
cooperation of the American Founda- 
tion for the Blind and the Library of 
Congress. 

RADIO LIBRARY FOR THE BLIND, spon- 
sored by the South East Amateur 
Radio Club, Inc., 11519 Parkview Ave., 
Cleveland, Ohio, is now in operation. 
Among the library's services, mailed 
free to and from the borrower, are: 
electronics literature in manuscript 
form in braille; circulating copies of 
the Braille Technical Press; electron- 
ics literature recorded on tape; monthly 
tape featuring articles from major 
electronics magazines. 

ULTRA -MAGNIFIER quadruples the en- 
larging power of RCA's model EMU -3 
electron microscope. The new device 
enables the electron microscope to en- 
large specimens as much as 200,000 
times, compared to its present power 
of 50,000. This coupled with photo- 
graphic enlargement permits magnifi- 
cations as great as 1,000,000 times. The 
increased enlarging power is made pos- 
sible primarily by a newly developed 
intermediate lens polepiece which 
focuses the microscope's electron beam 
The ultra- magnifier kit is made up of 
the new lens polepiece and an electronic 
control unit which includes a nine -step 
switch to vary magnification over the 
new high range. END 

RADIO -ELECTRONICS 
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This is a brand new edition of the 
book which has launched thousands 
of men on good -paying careers in 
radio -tv- electronics. 
It brings you completely up to date - 
answers important questions on new- 
est career developments in electronics, 
including Radar, Guided Missiles, 
Servomechanisms, Computers, as well 
as Aeronautical Electronics, Broad- 
casting (AM, FM, TV), Military, 
Navy and CAA Electronics, Commu- 
nications and Electronics Manufac- 
turing. 
This book, "Your Future in the New 
World of Electronics," also shows you 
how CREI Home Study leads the way 
to greater earnings in the booming 
electronics world. 
How-ever, CREI does not promise you 
a "snap." With an accredited techni- 
cal school 'such as this you must study 
to convert your ambition into techni- 
cal knowledge you can sell in the 
fabulous Electronics market. 
Since its founding in 1927, CREI has 
provided thousands of professional 
electronics men with technical educa- 
tions. During World War II, CREI 
trained thousands for the Armed 
Services. Leading firms choose CREI 
courses for group training in elec- 
tronics, at company expense, among 
them United Air Lines, Cana Canadian 
Broadcasting Corporation, Trans- 
Canada Airlines, Douglas Aircraft 
Co., Glenn L. Martin Co., Columbia 
Broadcasting System, All- American 
Cables and Radio, Inc., Gates Radio 
Co., Canadair Ltd., Federal Electric 
Corp., and U. S. Information Agency. 
CREI courses are prepared by recog- 
nized experts, in a practical, easily 
understood manner. You get the 
benefit of time-tested study assign- 
ments under the personal supervision 
of a CREI staff instructor. This is ac- 
complished on your own time, during 
hours selected by you, and controlled 
by your own will power. This corn - 

DECEMBER, 1957 

SThe data that Launched 
Thousands of Careers 

is yours FREE 
Tells how you can be successful 

in RADIO -TV- ELECTRONICS 

Send for Your Free Copy Today! 

plete training is the reason that grad- 
uates find their CREI diplomas keys - 
to- success in radio, TV and Electron- 
ics. CREI alumni hold top positions 
in America's leading firms. At your 
service is the CREI Placement Bu- 
reau, which finds positions' for ad- 
vanced students and graduates. Al- 
though CREI does not guarantee 
jobs, requests for personnel far ex- 
ceed current supply. Now is the time 
of decision for you. Luck will not 

ELECTRONIC 
1 (.. 

TECHNICIANS 

Growing Peninsula Co. has 

0,.,enings for 1st class elec- 

tronic technicians to- 

directly with engineering in 

development of new products. 

Only those with CREI or 

i coal training and 3 years 

minimum 
commercial exPeri- 

ence will be considered. Top 
pli- 

salaries to qualified 
cants. Call Mr. ointment. 
DA, 4 -4733 for app Inc. 
ALTO ' COMMERCIAL 

CO. 
T, 

PALO ALTO 

propel you forward unless it finds you 
trained. Contacts won't budge you an 
inch unless you have the skill to back 
them up. The answer is: Technical 
Training ... and willingness to learn. 
Together they will bring you in- 
creased earnings in this new Age of 
Electronics. Fill out the coupon below 
and mail it now. We'll promptly send 
you your free copy of "Your Future 
in the New World of Electronics." 
The rest -your future -is up to you! 

the 
A 
An 
C 

Digi 

L 

CREI also offers Residence Training at 
same high technical level in Washing- 
ton, D.C. Classes start at regular in- 
tervals. Qualified residence school 
graduates earn degree "Associate in 
Applied Science." Check coupon if 
you prefer residence study. 
VETERANS: If eligible for training 
under the new G.I. Bill of Rights, 
check the coupon for full information. 

Industry Calls for CREI 
training By Name ... 

SO SHOULD YOU! 

*Here you see an actual help 
wanted ad from the San Fran- 
cisco Examiner, one of many 
which specify "CREI or equal" 
training. This shows that indus- 
try approves CREI training, 
even insists on it. 

FILL OUT AND MAIL TODAY -BEFORE YOU FORGET IT! 
CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 1412 -D, 3224 16th St., N.W., Washington 10, D.C. 

ECPD Accredited Technical Institute Curricula -Founded 1927 

Please send me your course outline and FREE Illustrated 
Booklet "Your Future in the New World of Electronics" . 

describing opportunities and CREI home study courses in 

Practical Electronic Engineering Technology 

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

B 

Name Age - 

Street 

City Zone State 
CHECK: Home Study Residence School +Q Veteran 

To help us answer your re- 
quest intelligently, please 
give the following infor- 
mation: 
EMPLOYED 
BY 

TYPE OF 
PRESENT WORK 

SCHOOL 
BACKGROUND 

ELECTRON ICS 
EXPERIENCE 

IN WHAT BRANCH OF 
ELECTRONICS ARE YOU 
MOST INTERESTED? 
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NEW 12" PRECISION TURNTABLE 
.e.s06,05550. 

OUTSTANDING FEATURES 
Four speeds, each with +3% speed 
adjustment. Built -in illuminated 
strobe disk for all speeds. Built -in 
level bubble and leveling screws. 
Precision 4 -pole motor, extra-com- 
pliant belt -drive and idler system 
plus exclusive Thorens Roto -Drive 
principle, provide complete vibration 
isolation, absolutely constant speed. 
Provision for easily changing arms 
without leaving unsightly perma- 
nent marks: -just replace low -cost 
arm mounting board, available for 
12" or 16" arms in various finishes. 
Easy to mount, the TD -124 requires 
only 23/4" clearance below mount- 
ing board. Furnished with attached 
line cord, shielded cable and solder 
plate. 

14 
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MADE PP 

Gyro -like Roto -Drive gives new Thorens TD -124 absolute speed uniformity. 
Heavier than 16 -inch turntables, yet it starts, stops in less than 2/3 turn! 
How to get the heaviest possible turntable for smooth, absolutely quiet operation 
without sacrificing fast starts and stops. 

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

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

Ask your hi -fi dealer to show you the Thorens TD -124. Better yet, arrange to 
hear one of those critical, slow piano records on the TD -124. If you don't know 
who your dealer is, write Thorens Company, Dept. E 12.7, New Hyde Park, N. Y. 7.9 

HOREN$ SWISS MADE PRODUCTS 

HI-FI COMPONENTS LIGHTERS SPRING -POWERED SHAVERS MUSIC BOXES 
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HOW WOULD YOU LIKE TO BREAK INTO 

ENGINEERING STARTING NEXT MONTH? 

Your start in Engineering could mean higher 
pay, more interesting work, a real chance for 
advancement. Here's how to do it -fast! 

A career in Engineering may be closer than 
you think, whatever your age or education or 
present job. 

You know about the tremendous demand for 
engineers and technicians. But do you know 
how easy it is to get the training that will 
qualify you for this vital work, and how 
quickly you can advance? 

First Step Wins Job Consideration 
The moment you enroll for a course in 

Engineering you're in a position to change 
your job. I.C.S. Engineering Courses, for ex- 
ample, start you off with Basic Mathematics 
and Drafting. Most employers are quick to 
accept men who start technical training. 

Your Advancement Is Rapid 
Your interest, your determination, your will- 

ingness to spend free hours improving your - 

For Real Job Security -Get an I. C. S. Diploma! 

self all work in your favor. But your mastery 
of engineering subjects is what wins you the 
biggest boosts. 

The I. C. S. method makes it possible for 
you to learn while you earn, to qualify your- 
self for upgrading step by step -from Drafts- 
man to Detail Designer to Engineering 
Technician to full- fledged Engineer. It's a 
plan fitted to your needs, with personalized 
instruction and guidance, and, if you like, 
regular progress reports to your employer. 

Mail Coupon for Free Books 
If you are seriously interested in a fresh 

start in an opportunity -packed field, then mark 
and mail the coupon today. We'll send you 
three free books-1 I I the 36 -page career guide 
"How to Succeed," I2) Opportunity outlooks 
in your field of interest, I.3) sample lesson 
(Math) demonstrating I. C. S. method. 

I C S., Scranton 15, Penna. Accredited 
Home 

Stu, 
I. s National Home Study Council 

INTERNATIONAL CORRESPONDENCE SCHOOLS 'Cs. 
BOX 14910L, SCRANTON 15, PENNA. (Partial list of 257 courses) 

Without cost or obligation, send me "HOW to SUCCEED" and the opportunity booklet about the field BEFORE which I have marked X (plus sample lesson): 

Industrial Electronics 
Practical Radio -TV Eng'r'g 
Practical Telephony 
Radio -TV Servicing 

ARCHITECTURE AVIATION CIVIL D Good English 
and BUI LDING Aero- Engineering Technology ENGINEERING D High School Mathematics 
CONSTRUCTION Aircraft & Engine Mechanic Civil Engineering Short Story Writing 
Air Conditioning BUSINESS Construction Engineering LEADERSHIP 
Architecture Highway Engineering 
Arch. Drawing and D 

Accounting Professional Engineer (Civil) o Industrial Supervision p 
Designing Reading Struc. Blueprints Business Administration 

Structural Engineering Personnel -Labor Relations 

Surveying and Mapping Supervision 

DRAFTING 
Aircraft Drafting 
Architectural Drafting 
Drafting Machine Design 
Electrical Drafting 
Mechanical Drafting 
Sheet Metal Drafting 
Structural Drafting 

Building Contractor 
Building Estimator 

D Carpentry and Millwork 
Carpenter Foreman 
Heating 
Interior Decoration 
Painting Contractor 

D Plumbing 
Reading Arch. Blueprints 
ART 
Commercial Art 
Magazine & Book Illus. 
Show Card and 
Sign Lettering 
Sketching and Painting 

AUTOMOTIVE 
Automobiles 
Auto Body Rebuilding 
and Refinishing 
Auto Engine Tuneup 
Auto Technician 

Business Management 
Cost Accounting 
Creative Salesmanship 
Managing a Small Business 
Professional Secretary 
Public Accounting 
Purchasing Agent 
Salesmanship 
Salesmanship and 
Management 
Traffic Management 
CHEMICAL 
Analytical Chemistry 
Chemical Engineering 
Chem. Lab. Technician 
Elements of Nuclear Energy 
General Chemistry 
Natural Gas Prod. and Trans. 
Petroleum Prod. and Engr. 
Professional Engineer (Chem) 
Pulp and Paper Making 

ELECTRICAL 
Electrical Engineering 

D Elec. Engr. Technician 
Elec. Light and Power 
Practical Electrician 
Practical Lineman 
Professional Engineer (Elec) 

HIGH SCHOOL 
High School Diploma 

MECHANICAL 
and SHOP 
Diesel Engines 
Gas -Elec. Welding 
Industrial Engineering 
Industrial Instrumentation 
Industrial Metallurgy 
Industrial Safety 
Machine Design 
Machine Shop Practice 
Mechanical Engineering 
Professional Engineer (Mech) 
Quality Control 
Reading Shop Blueprints 
Refrigeration and 
Air Conditioning 
Tool Design Tool Making 

RADIO, TELEVISION 
General Electronics Tech. 

RAI L ROAD 
Car Inspector and Air Brake 
Diesel Electrician 
Diesel Engr. and Fireman 
Diesel Locomotive 

STEAM and 
DI ESEL POWER 
Combustion Engineering 
Power Plant Engineer 
Stationary Diesel Engr. 
Stationary Fireman 

TEXTILE 
Carding and Spinning 
Cotton Manufacture 
Cotton Warping and Weaving 
Loom Fixing Technician 
Textile Designing 
Textile Finishing & Dyeing 
Throwing 
Warping and Weaving 
Worsted Manufacturing 

Name Age Home Address 

City Zone State Working Hours A M to P.M. 

Canadian residents send coupon to International Correspondence Schools, Canadian, Ltd., 
Cccupation Montreal, Canada.... Special tuition rates to members of the U. S. Armed Forces. 

DECEMBER, 1 9 5 7 15 
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Just what 
the doctor ordered 

for a "healthier" 
service 
reputation... 

Check these "undoctored" facts yourself to learn why 
CRL MD (molded disc) ceramic capacitors outlast and 
outperform conventional "mud" discs -yet cost the same. 
You'll find that CRL molded discs give you: 
1. Three times the voltage breakdown - 

3000 V.D.C. breakdown to ground. 
2. Eight times the lead strength - greater than the break- 

ing strength of the No. 22 tinned- copper wire itself. 
3. Ten times the humidity resistance - .005% or less 

moisture absorption by the molded casing. 
4. Many times the resistance of ordinary discs to physi- 

cal shock and vibration. 
The results: more satisfied customers ... more business 

for you ... and a self- assurance that you gave the best. 
Pick them up at your CRL distributor who handles 

these and thousands of other quality components de- 
scribed in Centralab Catalog 30, which is available on 
request. 
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2L EAST KEEFE AVENUE MILWAUKEE 1, WISCONSIN 
Centralab Trademark IN CANADA, 804 MT. PLEASANT ROAD TORONTO, ONTARIO 

Correspondence 

X -RAYS FROM TV SETS 
Dear Editor: 

"Hot Words on Boosters" (page 16, 
October issue) hit a point close to 
home. Therefore, I am writing this to 
correct what seems a gross misunder- 
standing of a rather vague subject. 

Since I am a radiation physicist, one 
of the very first things I found myself 
doing was measuring the X -rays that 
emanate from picture tubes and other 
high- voltage tubes to find out if they 
would be strong enough to be harmful. 

Using a Victoreen R- meter, which 
is commonly used in X -ray laboratories 
for measuring X -ray strength, I 
empirically determined that very little 
radiation emanated from the face of a 
TV picture tube. So little, in fact, 
that the readings were barely indicated 
on the R- meter. With the TV set in the 
cabinet, no reading was available, in- 
dicating that the strength of X-rays 
was way below the sensitivity of the 
meter. 

Around the neck of the picture tube, 
where the glass is rather thin, a definite 
reading was indicated. However, this 
reading (at the usual voltages in black - 
and -white TV sets) was so low that a 
person would have to spend 6 or 8 
months near the neck of the picture 
tube (or inches from it) to get enough 
radiation to pass the minimum safe 
requirements (100 milliroentgens per 
week) of the Radiological Safety Con- 
ference. 

There is, however, a more serious 
danger point. That is at or near the 
1B3, 1X2 and 1V2 tubes used as recti- 
fiers. Here, X -ray dosages were such 
that a long exposure of perhaps an 
hour, at 6 inches from these tubes, 
could cause an overdose of these soft 
rays. Fortunately, these tubes are 
usually enclosed in a metal can or 
placed under the chassis in where the 
X -rays are heavily absorbed. No read- 
ing of any value was available from 
sets in their cabinet or from sets 
where all the hardware was in place. 
My measurements were made within 6 
inches since, frankly, I cannot see 
anyone getting closer than this to a 
"hot" high- voltage rectifier. 

My conclusions from this were very 
definite: 

1. A properly manufactured TV set 
gives off no appreciable radiation to 
the user or his family. 

2. A properly manufactured TV set 
has sufficient protection so the service 
technician need not be worried. 

3. A technician who has developed 
suitable methods of working so that 
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RCA offers you the 

finest trainin 

Radio-TV 

electronics, 

TV servicing, 

Color TV 

SEND FOR THIS FREE. 
BOOK NOW! 

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. 

DECEMBER, 1957 

Pay -as- you -learn. You need pay for only one 
study group at a time. Practical work with 
very first lesson. All text material and equip- 
ment is yours to keep. Courses for the beginner 
and advanced student. 

RCA Institutes, Inc., Home Study Dept. RE -127 
350 West Fourth Street, New York 14, N. Y. 

Without obligation, send me FREE 52 page CATALOG on Home 

Study Courses in Rodio, Television and Color TV. No Salesman will call. 

Name 
Please Print 

Address 

City Zone.... State 

KOREAN VETS! Enter discharge date 
To save time, paste coupon on postcard 
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MORE e famous 
Adapter, 

t Color and 
With Repairs 

Tests an 

&K CR 

114° 
picture Tubes 

Now Also 
T ° 

CRT 400 PROVES REAL MONEY -MAKER 
Thousands of servicemen today make money 
and keep customer good -will by checking and 
correcting b &w picture tube troubles with the 
famous B &K CRT 400, right in the home without 
removing tube from set. Restores emission and 
brightness. Repairs inter -element shorts and open 
circuits. Checks leakage. Indicates picture quality 
customer can expect. Life Test checks gas content 
and predicts remaining useful life of picture tube. 
Makes new picture tube replacement sales easier! 
Model 400 (without adapter) Net, S 59 95 

NEW MODEL C40 ADAPTER DOUBLES VALUE OF BSA CRT 

Designed for use with all B &K Models 400 and 
350 CRT's. Makes it easy to test and rejuvenate TV 
color picture tubes and 110° picture tubes. Isolates 
and detects difficult color troubles. Tests and 
rejuvenates each gun of the color picture tube 
separately the same way as a black & white tube. 
Model C40 Adapter Net, $995 
See your B &K distributor, or write for Bulletin 400 -C40 -E 

Makers of CRT, DYNA -QUIK, DYNA -SCAN and CALIBRATOR 

B & K MANUFACTURING CO. 
3726 N. Southport Ave. Chicago 13, Illinois 

BUY AND USE CHRISTMAS SEALS 

Christmas Seals make possible a year -round gift 
to every man, woman and child -help and pro- 

tection against tuberculosis. From now 'til 

Christmas make every card, letter, and package 

a double gift -with Christmas Seals. 
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CORRESPONDENCE (Continued) 

he does not allow himself to get close 
enough to high -voltage components to 
get sparkover to his body or hands 
does not have to worry about X -rays 
since he is usually far enough from 
their source or well enough protected 
from their source (by shields, etc.) that 
he is in no danger. 

4. When replacing a TV set in a 
cabinet, technicians should at all times 
replace all hardware, especially high - 
voltage cans, and safety glass to insure 
his customers against possible low 
dosages of X-rays as well as to provide 
the security these devices offer from 
shock hazards. 

The only tube (picture tube) that 
seemed a potential X -ray hazard other 
than the rectifiers was the 3 -inch Phil- 
ips projection tube when used, and only 
when used outside its housing. This 
tube, remember, has a rather thin 
glass window, uses some 30,000 volts 
(which is definitely in the X -ray range), 
and its cathode is rather close to the 
screen (it being a short -neck tube). 
Be careful when using this tube. 

Unfortunately, I have not been able 
to obtain any X -ray measurements on 
color TV tubes at this time. However, 
I intend to do this as soon as possible. 

CHARLES R. MADUELL, JR. 
Consulting Physicist 
New Orleans, La. 

KLIPSCH VS. VILLCHUR 
Dear Editor: 

I read with extreme interest the two 
sides of the speaker- distortion argu- 
ment presented by Messrs. Klipsch and 
Villichur in October. But it seems to 
me that the issue, an extremely impor- 
tant one, has not been joined. Mr. 
Villchur speaks of harmonic distortion 
and Mr. Klipsch of intermodulation 
distortion. 

Mr. Villchur shows an oscilloscope 
trace of a sine wave reproduced by an 
acoustic suspension system at 30 cycles 
with a 39 -watt input. The waveform is 
clean to the eye, and this is remark- 
able. But the eye cannot discern har- 
monic distortion much below 5% . If 
harmonic distortion were, say, 3 or 4, 
the eye could not tell but this might 
conceivably imply quite a high order 
of intermodulation distortion, perhaps 
as high as Mr. Klipsch indicates with 
a 1/4-inch cone excursion. I don't know, 
I can only guess at what is possible. 
The possibilities include that the rela- 
tionship between harmonic and inter - 
modulation distortion in a speaker 
resembles that in a tape recorder where, 
for example, only 3e% harmonic distor- 
tion may correspond to 20 or 30% 
intermodulation distortion. 

HERMAN BURSTEIN 
Wantagh, N. Y. 

A HI -FI PROBLEM 
Dear Editor 

An increasing number of customers 
are bringing back records with the 
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CORRESPONDENCE (Continued) 

complaint that they are defective be- 
cause "they skip" and are "scratched 
and keep repeating." 

When this happens here, we im- 
mediately put the record on one of 
our players and it plays perfectly. 
Some people then realize that perhaps 
their own player can be corrected to 
play the record properly, too. 

But the majority remain unconvinced 
because "the other side plays all right; 
all my other records play all right; it's 
a new h i -fi and I know that nothing 
could be wrong with it ". The statements 
are stereotyped; the phrasing, the 
emphasis, the attitude. 

These individuals want one action 
only. They want "a fresh record." We 
know from experience that giving one 
to them is no solution. It also repeats 
in exactly the same places. This ex- 
asperates them till they think that we 
gave them still another "wornout rec- 
ord." Worse, these potential purchasers 
may lose interest in buying records. 

Who is responsible for the state of 
mind of these customers and the con- 
ditions which cause it? Is the record 
dealer, who sold only the record and 
not the player? (We do sell record - 
playing equipment, and we are careful 
to sell only those we know and can 
guarantee will not skip or repeat.) .Is 
it the record manufacturer? Is it the 
cartridge manufacturer? Is it the tone - 
arm manufacturer? Is it the stylus 
manufacturer? 

This needless situation comes from 
the sale of certain players and records 
that are incompatible. 

As a retail record dealer, I resent 
and protest against being the scape- 
goat and taking the resulting blame, 
enmity and loss of patronage. 

For the benefit of both the public 
and the industry, I ask that adequate 
standards of relationship between rec- 
ords and reproducers be established and 
thoroughly publicized. 

The following statement is printed 
on our carry bags: Farrington's Rec- 
ord Store guarantees that every record 
is fresh and nmlamaged when it leaves 
our store. Records are not allowed out 
for home trial. 

We are not responsible for records 
damaged by record- ;.laying equipment 
which "keeps repeating," "sticks in the 
grooves," etc., regardless of wheiher 
"it's a new player," or "the other side 
plays all right." 

The responsibility lies with those 
who sell such equipment. 

We guarantee that any record player 
bought from us will not damage records 
by "sticking" or "repeating." 

For the benefit of the public and 
industry, I ask that adequate stand- 
ards or relationships between records 
and reproducers be established and 
publicized. The prevalent passive ac- 
ceptance of normal merchandise as 
"defective" is not a solution. Thousands 
of customers are still sore. 

CHARLES W. FARRINGTON 
Farrington Record Store 
Arlington, Mass. 
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LEARN BASIC 
ELECTRICITY first! 

No matter what kind of radio, elec- 
tronic, communications or electrical 
work you plan to do, this is the most 

important training of all. 

Only $ 6.50 

for the complete training . . . 

NO LESSONS TO WAIT FOR 

Includes BASIC 
ELECTRONICS . . . 

both general and industrial 
. . . even covers transistors 

and their uses 

BRINGS YOU THE COM- 
PLETE "KNOW HOW" OF: 
Circuits & Currents; Controls; 
Magnetism & Electromagnet- 
ism; Capacitance; Inductance; 
Resistance; Phase Relations; 
Generators; Motors; Trans- 
formers; Rectifiers; Wiring 
Illumination; Instruments and 
Measurements; PLUS Electronic 
Tubes; Amplifiers; Oscillators; 
Transistors; Industrial Elec- 
tronics and Automation; X- 
Rays; Power Factor; Servos ... 
and dozens of other subjects. 

"MUST" TRAINING for 
beginners . . . ideal as a 
refresher course 
for experienced men. 

Your Key to Success 
in Radio - Electronics 
Every piece of electrical equipment from giant 
industrial units to TV sets : from guided missile 

controls to hi -fi systems and all the rest are based on 
the same fundamental electrical principles. 

That's why we say : Learn your basic electricity 
first ... learn if thoroughly! ... then everything else 

comes 10 times as easy! 

You'll read advanced technical literature with new 
understanding. You'll have a firm grasp of ALL 
electrical -electronic matters that will amaze you. And 
you'll be far better fitted for interesting, good -paying 
jobs along almost any electrical line. 

This new 396 -page BASIC ELECTRICITY Manual by Rufus 
Turner Irings you the kind of intensely practical, diversified 
training that can pay off in a dozen different ways! 

Front basic currents and circuits to electromagnetism . . . 

front polyphase systems to 'phone fundamentals . from am- 
meters to oscilloscopes . right down the line to transistors, 
tubes, sound reproduction. industrial applications and even tele- 
metering, BASIC ELECTRICITY covers the entire field. 

PRACTICAL TRAINING that shows you how! 

300 pictures and charts retake things doubly clear. 
You get practical examples of such things as reactance, 

phase relations, impedance ... even power factor. 
You see how and why to make measurements by various 

methods. You learn about all instruments in common use. 

"Set up" diagrams teach you to extend meter ranges or to 
measure temperature, speed, strain, thickness, etc. Essential 
elements such as motors, generators, batteries, polyphase, etc., 
often neglected by ordinary electronic books are fully covered. 
Complicated controls are explained . .. with no need for ad- 
vanced mathematics to understand then. 

BASIC ELECTRICITY is "must" training for beginners - 
and is equally ideal as a "brush up" course for experienced 
technicians. Send coupon today. You be the judge without 
risking a cent. 

10 -Day 

Free 

Examination 
Send coupon 

today 

Dept. RE -127, Rinehart & Co., Inc. 
232 Madison Ave., New York 36, N. Y. 

Send Turner's 396 -page BASIC ELECTRICITY for 10 -day FREE EXAM- 
INATION. If book is satisfactory, I will then send you $6.50 (plus 
postage) promptly in full payment. If not, I will return book within 
10 days and owe nothing. (Sate! Send $6.50 with order and we pay 
postage. Same 10 -day return privilege with money refunded.) 

Name 

Address 

City, Zone, State 

OUTSIDE t-...A. -Price $7.00 cash with order. Money back if you 
return hook rejoin 10 days. 
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$169.95 Net 

INDUCED WAVEFORM 

ANALYZER 
MODEL 850 

Top -0'- Chassis Troubleshooting ... greatest 
servicing advance in years! 

Perfect for Portable TV 

Localizes defective stage in entire TV re- 
ceiver in less than 5 minutes--without a direct 
circuit connection. Adapts any 'scope for spot- 
ting defects quickly by the modern, easy -to- 
use Induced Waveform Method. Unique, 
Phantom Detector Probe makes any tube a 
convenient test point. Just slip probe suc- 
cessively over each tube, then view and trace 
waveforms on scope from antenna thru RF, IF, 
audio, video & sync. Speeds servicing of TV, 
radios, amplifiers, instruments, industrial and 
laboratory equipment .00l Compatible for 
color. Phone jack for audio monitoring. 

$89.95 Net 

INTERMITTENT CONDITION 

ANALYZER 
MODEL 828 

Pinpoints Intermittents without 
waiting. .. cooking... or freezing. 

Exclusive new principle makes any TV or radio 
super -sensitive to intermittents and noisy com- 
ponents . . . without waiting for breakdowns. 

Saves time and bench space. Cuts callbacks by 
detecting borderline components before they 
fail. Special Wintronix Probe and capacity 
pickup attachments let you hear intermittents 
thru built -in speaker. 

WiiiLThiiiX 
ANALYZERS 

Electronic "Wonder Drugs" 

for 
Troubleshooting Pains 

e@) 
Here are the instru- 
ments you need to diag- 

\... nose ailments fast and 
profitably in today's 

complicated often inaccessible TV, radio & hi -fi sets. 

These four Wintronix Analyzers swiftly turn 
wasted trouble -shooting time into profitable parts re- 
placement time on more and more jobs. Obscure 
radio and TV faults get tracked down fast by Win - 
ston's specialized reference signals and measurements. 
Like X -rays, they quickly give a complete picture of 
circuit operation -at far lower cost, with fewer cir- 
cuit connections, and with less set -up time than with 
separate conventional instruments. 

Today, issue a prescription to yourself for a health- 
ier servicing business -see and try these new Win - 
tronix Analyzers at your local parts distributor or 
write for detailed literature. 

AGC CIRCUIT 

ANALYZER 
MODEL 825 

$79.95 Net 
AGC Troubles Won't 
Fool You Any More! 

Saves hours by detecting hard -to -find AGC faults that may 
look like sync trouble, etc. Furnishes standard, adjustable r -f 
signal to antenna; monitors AGC action; checks AGC buss for 
opens and shorts; measures action of gated pulse systems; 
supplies AGC bias to restore operation by substitution. 

W I N S TO N E LE 
4312 Main Street, 
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SWEEP CIRCUIT 

ANALYZER 
MODEL 820 

Rapid, Dynamic Sweep 
Testing 

DYNAMIC sWr {p CIRCUIT AMAVIZER 

Completely troubleshoots entire sweep circuits and restores 
raster by substituting for defective stage. Tests all flybacks 
and yokes for continuity and shorts. Self- calibrating. Com- 
patible for color. 

Model 915/960 Adapter converts Model 820 to a Sync Circuit 
Analyzer for signal substitution of vertical and horizontal sync 
pulses. $14.95 Net 

C T 12ON I C S INC. 
Philadelphia 27, Pa. 
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Learn PRACTICAL RADIO-TV 

with 3F 
of equipment I send you while 
you train with me ... For valuable 
chap bench experience - . . 

Clip and Mail the Coupon Below -Now! 

Train in Spare Hours at Home 

for the Best Jobs and Big Pay in 

Radio -Television 

rT Trelei? 
n / siti 

sass tu are'stetl ,nitr 

I caw Ole thin fine roeietn 
louage ta tuttp. Tou lest° 14 

TelwDitee strrxér.'i 

You Wig trait -^ thD, Varna' 
WWI a+^4 hro444Vtt w/oth 
tetsivet 1W... p 

two Vas: 

my new, faster way! 

Want Proof? Send for my 

big FREE CATALOG and 

Sample Lesson. Let the facts 

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

REALLY PRACTICAL TRAINING -NO PREVIOUS EXPERIENCE NEEDED 

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

Frank L. Sprayberry 
Educational Director 

Aninnit ïìß 

no-W, oc ar.wo 
, - 

-'--°-- 

NEWEST 

DEVELOPMENTS 

Your training 
covers U H F, Color 

Television, F M, 
Oscilloscope 

Servicing, High 
Fidelity Sound 

and Transistors. 

e 

MAIL THE COUPON -See what's ahead in 
Radio-TV... No Salesman Will Call On You! 
The coupon below brings you my big new catalog 
plus an actual sample Sprayberry Lesson. I invite 
you to read the facts ... to see that I actually illus- 
trate every item in my training. With the facts in 
your hands, you will be able to decide. No salesman 
will call on you. The coupon places you under no 
obligation. Mail it now, today, and get ready for 
your place in Radio -Television. 

SPRAYBERRY ACADEMY OF RADIO -TELEVISION 
1512 Jarvis Avenue, Dept. 20-W. Chicago 26, Illinois 

o For Free Facts and Sample Lesson 

You build the new 
Sptareertr Tesler ... l s ratage 

Von- Ohmhkitliammelet reading' 
plus output meet and condenser 
and enesssr substitution selector. 

Average cost per lesson 

ONLY $3.42 
Including Kits and Equipment 

DECEMBER, 1957 

i 

hvie iv euet MONfY Hi 

RaioTeleViSion 

TRAINING°plA` 

1512 Jarvis Ave., Dept 20- W,Chicage 26, III. 

Please rush all information on your ALL -NEW Radno -Tele- 

vision Training Plan. I understand this does not obligate me 

and that no salesman will call upon me. Include New Cata- 

log and Sample Lesson FREE. 

Name- Age 

Address 

City Zone State 
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COMPACT 

SLIM 

new feather -light 
100 WATT ELECTRONIC 

SOLDERING GUN 

, ,,,. Rs , 
--- 

C%-eit 

95 
LIST 

IT'S SMALLER, LIGHTER, HANDY AS YOUR HAND, IDEAL FOR THE WORK YOU DO 
Weighs only 19 oz. .. . Heats in 3 seconds on ordinary 110 -120 V. A.C. 60 cycle . . . Cools quickly 
too . . . Automatic spotlight . . . Long reach, long life tips . . . Soldering tips interchangable with 
hot -cutting or flat iron finish- repair tips . . . Ebony black plastic handle and housing are heat and 
impact resistant . . . Beautifully balanced - easy to use . . . Ideal for service calls, bench repairs, 
home work shops. Lowest priced soldering gun on record. 

aefot- and 2 SPEED ALL PURPOSE 

LIST 

24 

POWER DRILL 
1000 - 3000 RPM as needed. Speed 
change quick, positive. Provides 
just the right speeds for different 
jobs. Geared Jacobs chuck. All you 
need in an electric drill in this 1 

tool. With attachments - it is a 
whole work shop. 

POWER SAW 
Has no equal. Cuts anything 
smoothly, swiftly - 2 x 4's in sec- 
onds, V2" steel, plastics, conduits. 
Cuts circles, scrolls, dovetails, 
straight lines or angles. Makes own 
starting holes. Blows off sawdust. 
3 blades - coarse, medium, fine. 

Also ask about other WEN "Quick -Hot" Soldering Guns & Kits from $7.95 to $12.95. Also fine 
and heavy duty Sander -Polishers and Kits from $13.95 to $19.95. They'd help in your work. 

finish 

PRODUCTS, 5808 NORTHWEST HIGHWAY, CHICAGO 31, ILL. 
(Export sates, Scheel International, Inc , Chicago) 

ALL WEN PRODUCTS ARE SUPERBLY MADE - U. L. APPROVED - FULLY GUARANTEED. 

LIST 
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PHOTOFACT 

5011,1 OW; 
FOido5. r of 

jetting the 
fight 

screen an ovetali 

pawl d. yin Wtdth helps you lick problems 

like this in just minutes 

2pfor only * per model! 

Let's look at this problem: When the fold - 
over occurs at the right side of the picture, 
the trouble usually originates in the hori- 
zontal discharge or output circuits. Look 
for the following possible causes: 

1. Defective tube in the flyback circuit 

2. Leaky coupling capacitor (C74) 

3. Misadjusted or defective drive control 
4. Open or leaky capacitor (C76) in the cathode of the 

output stage 

S. Incorrect value of the grid resistor (R93) in the hori- 
zontal output stage 

6. Open or leaky screen bypass capacitor (C75) in the 
output stage 

7. Incorrect value of the cathode resistor (R94) in hori- 
zontal output stage 

8. Incorrect value of the screen resistor (R96) in horizon- 
tal output stage 

9. Defective yoke or flyback transformer 

With the applicable PHOTOFACT Folder at your fingertips, 
you'll trouble -shoot and solve this problem in just seconds. 
Here's -how: 

)117$' 

HOW OUTPUT 
16 6BO6GT 

1B3GT 
HV REGI 

Ie 

680 B3 

WAr t Ife 

HORIZ7 
DRIVE 

I MLG 

DEFLECTION 
YOKE 

a 

IK 

Using the Tube Placement Chart (you'll find it in every 
PHOTOFACT TV Folder) you'll quickly locate and check the 
tubes in the Flyback Circuit. Tubes okay? -then: A wave- 
form analysis of the signal in the sweep section is perhaps 

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

the quickest procedure you can use to localize the trouble. 
Check the waveform at the junction of the two capacitors, 
B3 and C74. The correct waveform and peak -to -peak 
voltages are shown right on the PHOTOFACT Standard Nota- 
tion Schematic. Waveform incorrect? -Then, using the 
easy -to -read resistance chart and the correct voltages shown 
on the schematic, check for proper resistance and voltage. 
values to determine which part is defective. The exclusive 
PHOTOFACT chassis photos with "call- outs" keyed to the 
schematic help you locate the faulty part quickly. Impor- 
tant! Horizontal Foldover may result from improperly 
matched components in this circuit. It is imperative that 
all parts replaced duplicate the originals. You'll find the 
proper replacement parts for all components listed in the 
complete PHOTOFACT parts list. 

Remember, whatever the trouble may be, you'll locate it 
faster and solve it easier and more profitably with a 

PHOTOFACT Folder by your side. 

Use the servicing method you prefer -checking of waveform, voltage or resistance - 
you'll find all the information you need at your finger -tips in PHOTOFACT. 

For only *2 1/2 ¢ per model, PHOTOFACT helps you solve your service 
problems in just minutes -helps you service more sets and earn more daily! 

'Based on the average number of models covered in a single set of PHOTOFACT Folders. 

MONEY BACK 
GUARANTEE! 

Got a tough repair? Try this -at Howard W. Sams' 
own risk: see your Parts Distributor and buy the 
proper PHOTOFACT Folder Set covering the re- 
ceiver. Then use it on the actual repair. If PHOTO - 
FACT doesn't save you time, doesn't make the job 
easier and more profitable for you, Howard W. 
Sams wants you to return the complete Folder Set 
direct to him and he'll refund your purchase price 
promptly. GET THE PROOF FOR YOURSELF - 
TRY PHOTOFACT NOW! 

ar1A,o..M. 
FareAGT fIIL= .. 

FOR SERVICE 

TECHNICIANS ONLY 
Fill ouf and mail coupon 
today for Free subscription 
to the Sams Photofact Index 
-your up -to -date guide to 
virtually any receiver model 
ever to come into your shop. 
Send coupon now. 

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 Photo - 
fact Index and Supplements. My (letterhead) (business 
card) is attached. 

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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RAYTH EON 
"ALL -SET" TUBES( 
designed with Independent 
Service Dealers Dealers in mind 

When Raytheon engineers design tubes, they are not restricted 
to engineering the tubes to the limited specifications of a 
specific TV or radio receiver. On the contrary, Raytheon 
engineers must design tubes that combine top quality with 
all- around performance in all makes and models of receivers. 
Proof of their success lies in the fact that Raytheon tubes are 
sold to virtually all TV and radio set manufacturers on a 
competitive technical basis. 

This ability to perform in many circuits makes Raytheon 
"All -Set" Tubes ideal for service dealer replacement work. 
Fill your Tube Carrying Cases and tube shelves with 
Raytheon "All -Set" TV and Radio Tubes and you'll be able 
to meet tube replacement needs of all sets. 

TV -Radio service is your business ... serving you is ours 

26 
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RAYTH EON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 

Newton, Mass. Chicago, III. Atlanta, Ga. Los Angeles, Calif. 
Raytheon makes Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, 

all these Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes. 
ereellerrce in eke/J.9,14-4 
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IL : Ir 
III OMMUNICATIONS 

ELECTRONICS 

,'.:.. . 

F.C.C. License -the Key to Better Jobs 

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

Learn by Mail or in Resident Classes 

Grantham School and Electronics specializes in preparing students to pass 

F.C.C. tsaminations. Correspondence training is conducted from Washington 
and Holhwood; resident DAY and EVENING classes are held in both cities. 
Either way, we train you quickly and well - NO previous training required. 
A beginner may qualify for his first class F.C.C. license in as little as 12 weeks. 

that Grantham Students prepare for F.C.C. esami. 

7444' u 
nations in a nimum. of time. Here a list of a .d 
fe of our 

minimum is 

graduates, the class of license they 
got. and hole long it took them: 

Leo Bishop, 37 Calle Contenta. Flagstaff, Ariz. 
Carl Deere, Jr., P.O. Box 467, Jeanerette, La. 

Robert Unthun, 1918 Eye St., NW, Washington, D.C. 
Tommy Lesley. 422 Wood St., Maysville Ky. 

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

License Wks. 
1st 12 
Ist 11 

1st 21 
1st 9 
1st 12 
1st 13 
1st 15 
1st 11 

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

Two Complete Schools 

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

821 - 19th Street, N. W. Washutgton 6, D. C. 
Phone: ST 3 -3614 

Washington Division 

GRANTHAM SCHOOL OF ELECTRONICS 

Hellyweod Division 
1505 N. Western Menue Hollywood 27, California 

Phone: HO 2 -1411 

(mail in envelope sr peste on postal card) 

Grantham Schoolsvoi 74 -T 

DECEMBER, 1957 

er.eFREE! 

1505 N. Western Ave. no 821 -19th Street, N. W. 
Hollywood 27, Calif. 1I's Washington 6, D. C. 

Please send me your book et, telling how I can get 
my commercial FCC license quickly. I understand 
there is no obligation, and no salesman will call. 

Name Age 

Address 

City State 
I am interested in:phome studypresidence classes 
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Thermo -compression bonding- 

One method of thermo- compression bonding. 
A heated wedge presses a wire against a 
heated semiconductor with enough force to 
deform the wire. Adhesion occurs in seconds. 

Thermo - compression bonding 
provides a new way to attach a 
wire to a semiconductor. It calls 
for heat and pressure- nothing 
else. The wire and the semicon- 
ductor are moderately heated, 
then pressed together under mod- 
erate pressure. The resulting bond 
is very strong- stronger actually 
than the wire. No chemical flux 
or molten metal is required. 

Eliminating molten metal pro- 
vides an enormous advantage in 
fixing electrical connections to 
transistors. That's because molten 
metal tends to spatter and spread 
uncontrollably over the surface of 
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Wire bonded to germanium by thermo- compression technique (enlarged). 
Wires only 1/10 the breadth of a human hair have been successfully 
anchored to germanium wafers on2Y three hairs thick. The bond may be 
an ohmic contact or rectifying contact by adding suitable impurities to the 
wire and the semiconductor. 

new way to join metal to semiconductors 

a semiconductor. And it may alloy 
with the semiconductor to alter its 
all- important crystalline structure 
and chemical purity. Thermo - 
compression bonding easily and 
quickly makes a strong permanent 
electrical connection without 
damaging the semiconductor. 
Furthermore, the lead may be at- 
tached to microscopic areas and 
precisely positioned, a most valu- 
able aid in the construction of 
high- frequency transistors. 

Thermo - compression bonding 
will speed the production of tran- 
sistors ... the transistors needed 
to fill all the new jobs Bell Lab- 

oratories finds for them in the quest 
to provide still better telephone 
service to our growing country. 

At Bell Labs Howard Christensen and Orson 
Anderson discuss they discovery of new bond- 
ing principle with Peter Andreatch, Jr., who 
collaborated in the studies. 

BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 

RADIO ELECTRONICS 
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NEW!' 2 -WATT Williamson -type HIGH 

=IDEUTY INTEGRATED AMPLIFIER HF12 
with Preamplifier, 

7 Control Section ì 

KIT53495 WIRED $5795 
Compact, beautifu ly áackaged & styled. Provides 
eomr late "frontend" facilities and true high 
fideliy rerfonnance. Direr: tape head & mag- 
netic ph -xta inputi n'iJi NARTB (tape) & RIAA 
(pliant) feedback equalizations. 6 -tube circuit, 

dual tri tie for %r ia Hanover bass & treble 
teedlrack-iype tone centrolss. Output Power: 12 
w coat., f.5 w pk. IM Dist. (60 & 6000 cps @ 4:1): 
1.5% @ 12 w; 0.55% @ $ w; 0.3% @ 4 w. 

Freq., R,,p.: 1 w: ±05 db 12 cps - 50 kc; 12 w: 
-*0.5 db 25 cps - 20 kc. Harmonic Dist: 20 eps: 
2 %Ce4: w; /2 %'2.5w :30 cps: 2 %@ II w; 
1/2 @ ì 3 w; 40 cpsr 1% @ 12 w; 1s% @ 9.3 w; 
2000 cps: @ 12 w; 10 ket lm @ 10 w; t/Éró 
@ 6 w. Transient R=.sp: excellent square wave 
reprcdu.crion (4 user rise -tine); negligible ring. 
ing, -apit settling on 10 kc square wave. Inverse 
Feed lack: 20 db. Stability Margin: 12 db. Damp- 
ing =acts: above 8: 20 cps - 15 kc. Speaker 
Connections: 4, 8, 16 ohms. Tone Control Range: 
Of IC k ±13 db; C 50 cps, -±-16 db. Tubes: 
2ECC:13 /12AX7, 'ECC82 /12AU7, 2EL84, 
l.EZj1. Lire: HWD: PI" x 12" x 81 ". 13 lbs. 

Mo in or rut of cat;inet. 

Equalizer & 

NEW! 50 -WATT 

Ultra- Linear 
HIGH 

FIDELITY 

POWER 

AMPLIFIER 

HF50 KIT $5795 WIRED 
s87vs 

Like the HF60 shown below, the 11050 features 
virtually absolute stability, flawless transient 
response under either resistive or reactive (speaker) 
load, & no bounce or flutter under pulsed condi- 
tions. Extremely high quality output transformer 
with extensively interleaved windings, 4, 8, & 16 
ohm speaker connections, grain -oriented steel, & 

fully potted in seamless steel case. Otherwise iden. 
tical to HFO0.Output Power: 50 w cont., 100 w pk. 
IM Distortion (60 & 6000 cps @ 4:1): below 1% 
at 50 w; 0.5% @ 45 w. Harmonic Dist.: below 
0.5% between 20 cps & 20 kc within 1 db of rated 
power. Freq. Resp. at 1 w: i-0.5 db 6 cps -60 
ke: ±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 
11160 below. Matching cover Model F.2, $4.50. 

NEW! 

50 -WATT 

Ultra- Linear 
HIGH- 

S 4 V ( 
FIDELITY 

INTEGRATED POWER AMPLIFIER HF52 
with Preamplifier, Equalizer & Control 

KIT $6995 WIRED $10995 Section 
Combines a power amplifier section essentially 
identical ta the HF50 power amplifier with a 
preamp -equalizer control section similar to HF211 
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 db below rated output on 
high level inputs (0.6 v input for rated output). 

Matching cover Model E -1, $4.50. 

swwwwsesososeorsooso 

HIGH FIDELITY PREAMPLIFIER 

»IIF61A KIT $21195, WIRED $3195 

Witt Paver Supply: .±.4F61 KIT $2995, WIRED $4495 

Wi I net add distortion or detract from the wide - 
bard x transient response of the finest power 
am-slióers at any control settings. High quality 
feeibaze circuitry tLrougheut plus the most com- 
ple e control & swischiag facilities. Heavy -gauge 
solid bushed bras: panel, concentric controls, 
one -pi_ee - brown enamel steel cabinet for lasting 
attsacti -e appearance. Feedback -type, sharp cut- 
off (12 db /octave) scratch & rumble filters. Low. 
dis:orebn feedback e,tsaliration: 5 most common 
recrrding curves tot LPs & 78s including RIAA. 
Low- distortion feedback tone controls: provide 
large boost or cut it bass or treble with mid -fregs 
& volatile unaffect d. Centralab printed -circuit 
Ser or .`Compentror loudness control with con - 
cet-trie level contrd. ;i hi -level switched inputs 
(tunes, te, tape, aux.) is 3 low -level inputs (sepa- 
ratee f -.nt panel low -level input selector permits 
corcu -rent use of changer & turntable). Proper 
pickars loading & atenuation provided for all 
quality cartridges. :Inca bal. control. DC super - 
im-sos.d on Warner t supply. 4 convenience out- 
let. Fftremely flat wiefeband frets. resp.: ±1 db 
8- I00,J)0 cps; ±0.3 db 12. 50,000 cps. Extremely 
sersit ve. Negligible Issu ,.noise, harmonic or 1M 
di&orion. Size: 4 -7:8" x 12-5/16" 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 lose-noise voltage 
amplifier direct -coupled to 6SN7GTB cathode 
couplet 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 l'70 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 user 
rise-titre. Sensitivity: 0.55 v for 60 w. 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 BI- until 
amplifier tubes warm up). Input level control. 
Panel mount fuse holder. Both bias and DC - 
balance adjustments. Std octal socket provided for 
preamplifier power take -off. Size: 7" x 14" x 8 ". 
30 lbs. Matching cover Model E -2 84.50. 

NW COMPLETE FACTORY-BUILT BIN 

2-WAYHI-Fl SPEAK RS M #H S13995 

See the "BEST EUYS" NOW IN 

STOCK at your nearest distributor. 
Fill oat coupon of ether side for 
ERIE CATALOG. 

Irises i,} hlatrr .n West (-oast. 

LiT/I 
DECEMBER, 1957 

NEW 
COMPLETE with Preamplifier, Equalizer 

& Control Section 

20 -WATT Ultra- Linear Williamson -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 ($4 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; ±1.5 db 
10- 40,000 cps. Freq. Resp. (V4 w): ±0.5 db 13- 
35,000 cps; ±1.5 db 7- 50,000 cps. 5 feedback 
equalizations for LPs Sc 78s. Low -distortion feed- 
back tone controls: large boosts or cuts in bass or 
treble with mid- fregs. & volume unaffected. Loud- 
ness control & separate level set control on front 
panel. Low Z output to tape recorder. 4 hi- level 
switched inputs: tuner, tv, tape, aux; 2 low -level 
inputs for proper loading with all cartridges. Hum 
bal. control. DC s.rperimposed 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 corer Model E -1. 84..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 leve. 
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 anechoie 
chamber with I watt input - Woofer: -±-4 db 80.1800 cps 
Tweeter: i'2 db 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 lbs. Wiring Time: 15 min. 

33 -00 Northern Blvd., L.I.C. I, N.Y. 
Turn page for other EICO ad. 
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for COLOR & Monochrome TV servicing 

FREE CATALOG 
shows you HOW TO SAVE 50% 

on 50 models of top quality 
professional test equipment. 

AWL COUPON NOW! 

\ ' 

NEW! 
TV -FM SWEEP 

GENERATOR & 

MARKER #368 

KIT WIRED 
$699$ 

$1199$ 

Entirely electronic sweep circuit (no mechanical 
devices) with accurately -hosed inereductor for 
excellent linearity. Extremely flat RF output: new 
ACC. circuit automatically adjusts ose. for max. output on ea :Ii hand with min, amyl. variations. 
Exceptional tuning accuracy-: edge -lit hairlines 
eliminate parallax. Swept Ose. Range 3 -216 me in 
a fond. bands, Variable Marker Range 2 -75 me in 
3 fund. bands; 60.225 toc on harmonic band. 4.3 
me Xtal Marker Ose., xtal supplied. Ext. Marker 
provision. Sweep lVidth 0 -3 me lowest max. devia- 
tion to 11.30 me highest max. dev. 2 -way blanking. 
Narrow range phasing. Attermators: Marker Size, 
RF Fine, RF 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 

#324 
KIT WIRED 

$269$ $3995 

0 

fII IfttI I I 

NEW! DYNAMIC 

CONDUCTANCE 

TUBE & TRANSISTOR 

TESTER #666 
KIT WIRED 

s699s 5109" 

COMPLETE with steel cover and handle. 
SPEED, ease, 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 series- string voltages: for 600, 
450, 300 ma types. Sensitive 200 ua meter. 5 
ranges meter sensitivity (I% 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. Checks 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 54.50 

150 be to 435 me with ONZE generator! Better 
value than generators selling at 2 or 3 times its 
cost! Ideal for IF -RF alignment, signal tracing & 
trouble- shooting of TV, FM, AM sets; marker 
gen.; 400 cps audio testing; lab. work. 6 fund. 
ranges: 150 -400 ke, 400 -1200 ke, L2.3.5 me, 
3.5 -11 me, 11 -37 me, 37-145 me; 1 harmonic 
band 111 -435 me. Freq. accurate to ±1.5 %t 6:1 
vernier tuning & excellent spread at most impor- 
tant alignment freqs. Etched tuning dial, plexi- 
glass windows, edge -lit hairlines. Colpitts RF osc. 
directly plate -modulated by K- follower for 
improved mod. Variable depth of int. mod. 0 -SC% 
by 400 cps Colpitts ose. 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 Z. 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. 

NEW! 

COLOR 
and Monochrome 

DC to 5 MC LAB & TV 

5" OSCILLOSCOPE 
'):3 #460 

KIT WIRED 
v - $7995 

$12950 
Features DC Amplifiers! 

Flat from DC -4.5 mc, usable to 10 mc. VERT. 
AMPL.: sens. 25 ems mv/in; input Z 3 megs; 
direct -coupled & push -pull thruout; K- follower 
coupling bet. stages; 4 -step freq -compensated 
attenttator up to 1000:1. SWEEP: perfectly linear 
10 cps -I00 kc (ext. cap. for range to 1 cps); pre- 
set TV V &H positions; auto. sync. ampl. & lim. 
PLUS: direct or cap. coupling; bal. or unbal. 
inputs; edge -lit engraved lucite graph screen; 
dimmer; filter; bezel fits std photo equipt. High 
intensity trace CRT. 0.06 usec rise time. Push -pull 
bor. ampi., flat to 400 kc, sens. 0.6 rms mv/in. 
Built -in volt. calib. Z -axis mod. Sass-tooth & 60 cps 
outputs. Astig. control. Retrace blanking. Phasi:ì 
control. 

o 
NEW! PEAK -to -PEAK 

VTVM 4232 & UNI - 

PROBE (pat. pend.) 
KIT WIRED 
$299$ $4995 

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

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

Latest circuitry, high sensitivity & precision, wide 
ranges & versatility. Calibration without removing 
from cabinet. New balanced bridge circuit. High 
Z 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 I scale ratio for extreme 
wide -range accuracy. Zero center. One zero-adj. for 
all functions K ranges. 1% precision ceramic multi- 
plier resistors. Measure directly peak -to -peak volt- 
age of complex & sine waves: 0.4, 14, 42, 140, 420, 
1400, 4200. DC /RMS sine volts: 0.1.5, 5, 15, 50, 
150, 500, 1500 (up to 30,000 v. with HVP probe & 
250 mc with PRF probe). Ohms: 0.2 ohms to 
1000 megs. 12AÚ7, GAL5, selenium rectifier; xfmr- 
operated. Deep- etched satin aluminum panel. 
rugged grey wrinkle steel cabinet. 

Prices 5 / higher on West Coast. 
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5" PUSH -PULL 
OSCILLOSCOPE 

#425 
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 
o 

illuminated 
roll -chart 

Pix Tube Test Adapter $4.50 

Sep. volt- 
meter & 
ammeter 

KIT 
$29.95 

Wired 
$38.95 

6V & 12V BATTERY ELIMINATOR & 
CHARGER #1050 

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 #565 

KIT 24.95 
Wired $29.95 

1000 Ohms /Volt 
MULTIMETER 

#536 
KIT $12.90 

Wired $14.90 

%/t 

Reads 0.5 ohms 
-500 megs, 10 

mmfd -5000 mfd, 
power factor. 

KIT 
$79.95 
Wired 

$29.95 

R -C BRIDGE & R -C -L COMPARATOR 
#950B 

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

SCOPE PROBES 

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

I CO. 33 -00 North. rn Blvd. 
ono Island City 1. N. Y. C -12 

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

Address 

City Zone State 
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Radio- Electronics 

THE U.S.A. A'l' BAY 
... Teleducation Can Safeguard Your Future . . . 

HE greatest accomplishment of the Russians was not 
their famed earth satellite, great as that feat was, but 
a deadly aroused United States, now awakening to its 
shocking peril. 

For make no mistake, the Russian Sputnik is only a mov- 
ing finger in the sky, writing out plainly Nikita Kruschev's 
recent threat to us: "We will bury you!" That threat is not 
an idle boast in Russia, a country that glorifies its men of 
science, technicians and inventors, while in the U. S. many 
politicians and others delight in ridiculing them. In Soviet 
Russia, boys with a scientific or technical bent crowd the 
large number of technical schools to such extent that there 
is no room for all who wish to attend. Why? In Russia, a 
scientist is a near -hero. In the United States, there is- 
and has been -a serious shortage of technical pupils -on 
which our very future life depends. The result: the United 
States is now a very bad second runner in a world where 
science and technology are re- 
placing the soldier, the regi- 
ments and the military divi- 
sions of former days. 

What is the remedy in our 
perilous dilemma? It is far too 
late now for a crash program 
in technical education using 
our antique teaching methods. 
There are not enough good 
teachers to supply such a de- 
mand. And good teachers are 
not made overnight -it takes 
many years. What then is the 
WIDE TELEDUCATION. 

In 1945, we were the first to broach the subject in a 
short article entitled "Teleview Teaching." We said: "Out- 
standing educators ... lecture via (closed circuit) teleview 
from central Teletoriums.... Thus one teacher can lecture 
and instruct hundreds of classes." 

Since that time we have published 
on this subject.* 

A condensed version of this 
marized thus: 

1. The United States government to set up a 
nation -wide closed circuit educational television net- 
work, tying together all schools and colleges. The 
Government to finance and build the network, but 
to have no voice in the teaching. Schools, however, 
would have to agree to a specified amount of techni- 
cal teaching hours per week. 

2. We have a sufficient number of good teachers 
right now to teach 50,000 or 5,000,000 pupils or 
students. These teachers now are wasted, literally. 

3. To be effective, science and technology must 
start with the 6- year -old child, in easy stages, to 
awaken his interest. Television has shown that 
simple science things fascinate youngsters and, if 
presented right, hold his interest. The marvels of 
science and the wonders still to come would always 
have to be emphasized, with the result that a large 

Hugo Gernsback, Editor 

percentage of youngsters 10 years hence would be 
well on the way to fill our sadly lagging ranks of 
scientists and technologists. 

4. So as not to confuse, we repeat that the pro- 
posed Nation -Wide Teleducation Network is to be 
strictly CLOSED -CIRCUIT -not broadcast. We 
have all the necessary technical means now to build 
it. On a crash basis, it could be working in a year or 
less. 

5. Who will do the science teaching? This will be 
left to a National Science Instruction Board. For 
details, see "The Elements of Teleducation," in our 
May, 1956, issue. 

Since we first broached the idea of teleducation in 1945, 
teaching via television has become a rather well established 

method of teaching. Old -fash- 
ioned orthodox pedagogues, 
skeptic at first, have now be- 
come enthusiastic supporters 
of the idea. Many schools and 
colleges now have become TV- 
integrated, and wherever funds 
are available, more schools are 
coming into the fold. 

One of the most recent suc- 
cessful experiments was in- 
augurated in September, 1956, 
in Hagerstown, Md., where 

6,000 children, in 6 elementary and 2 high schools, are now 
being educated experimentally via a local TV school closed - 
circuit network. The pupils receive televised lessons in 
English, geometry, art, music, history and social studies. 
It has been termed by a very prominent educator, Dr. 
Alexander Stoddard, who for 10 years was chairman of the 
Educational Policies Commission of the National Education 
Association, as "the most significant thing going on in 
America today." 

The schoolrooms in Hagerstown today have an average 
of four 21- or 24 -inch regulation TV receivers spotted around 
the class in strategic positions, so most of the students can 
get a good view of the proceedings. 

We can foresee the day when a single large theater type 
wall -projection televisor will prevail instead of the box type 
receiver. The wall -projection type, when mass produced 
and consequently much cheaper than the comparatively few 
in use today, will give a better view for the entire class, 
particularly when the picture is in color, as it surely will be. 
Much later, it will also be a three -dimensional picture, 
rather than a flat one. This is most important for science 
teaching when during televised experiments instruments, 
apparatus and machines must be viewed from several angles 
by the student for better understanding. 

In the meanwhile, it is understood that the many schools 
and colleges that are TV- equipped now can readily be 
integrated into a nation -wide closed -circuit network with- 
out difficulty. 

Yes, as in all revolutionary new undertakings, there will 
be many squabbles by the various boards of education in 
cities and states as to methodology in teaching, procedure, 
curriculum and many other details. These we feel certain 
will and must be resolved speedily. 

They are not serious vis -à -vis the 
which depends on a successful outcome 

IF YOU are convinced of the feasibility 
I of MASS NATION -WIDE TELEDUCA- 
TION and its urgency, in view of the seri- 
ous danger your country now faces, 
write or wire your Senators and Con- 
gressman calling their attention to this 
article. They have received copies. 

answer? MASS NATION- 

a number of articles 

far -reaching plan is sum- 

* Tame, December, 1945 ; Newspeek, December, 1950 ; RADIO -ELECTRONICS, 
September, 1951. Also Tec- Teleducation, Forecast, December, 1954, RADIO - 
ELECTRONICS, February, 1955, and May, 1956. 

Send for free reprints of all RADIO- ELECTRONICS articles on Teleducation. 

DECEMBER, 1957 

life of our nation, 
of this plan. H. G. 
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TEST INSTRUMENTS 

The 
VTVIU...itscareandrepair 

THE vtvm is such a reliable device 
that the technician gives it little 
thought until that inopportune 
moment when it breaks down. 

A defective vtvm should offer no spe- 
cial problems because it is basically a 
simple instrument. It uses two or three 
tubes, conventional parts and straight- 
forward circuitry. For the experienced 
tech especially, troubleshooting should 
be a snap. 

The best way to minimize vtvm down 
time is to prevent trouble in the first 
place by following the simple precau- 
tions and periodically making the brief 
checks described in this article. Al- 
though many of these points may seem 
academic, they are often overlooked 
by techs who should know better. Hun- 
dreds of defective vtvm's are returned 
to manufacturers and instrument repair 
shops yearly because of user careless- 
ness or neglect. 

Preventive maintenance 
Probes and cables are a frequent 

source of trouble because they are sub- 
ject to constant handling. Internal con- 
nections break or become intermittent. 
Detachable probes are often dropped. 
Check the condition of ohms probes 
and cables by shorting them together 
and flexing the leads while watching 
the meter pointer. Erratic changes of 
the meter reading indicate loose or 
broken connections. Voltage leads should 
be checked in a similar manner while 
connected to a test -voltage source. 

When a vtvm is used in the shop, 
mount it securely so that an accidental 
tug on the test leads will not pull it 
off the bench or shelf and break the 
meter movement. Keep detachable 
probes in an out -of- the -way place or 
clamp them in fuse type clips on the 
vtvm case. 

To check the condition of the ohms 
battery : 

1. Set the FUNCTION SELECTOR to 
ohms. 

2. Set the RANGE CONTROL to R X 1. 

3. Rotate the OHMS ADJUST control 
to bring the pointer to full -scale deflec- 
tion. If it is impossible to adjust the 
pointer to full scale, replace the bat- 
tery. 

4. If OK as checked for full -scale 
deflection, short the ohms cable to 
ground for about 10 seconds. 

5. Open the short circuit and observe 
*RCA Commercial Engineering Electron -Tube 

Division, Harrison, N. J. Author, The VTVM- 
How It Works, Hou, To Use It, Gernsback Li- 
brary, Inc. Some of the information in this 
article has been abstracted from the book. 
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By RHYS SAMUEL* 

How to keep your vtvm 
at top efficiency 
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Fig. 1- Recommended test setup for 
aging tubes for vtvm's. 

METER 
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P SUPPLY 
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CONTACT POTENTIAL 

Fig. 2 -Block diagram of typical vtvm. 

the scale indication. Any appreciable 
deviation of the pointer from full -scale 
deflection indicates a weak battery. 

If it is impossible at any time for 
the meter pointer to deflect to the f ull- 
scale point on ohms, it is advisable to 
replace the battery. Never leave ex- 
hausted batteries in the instrument. If 
any inspection reveals a battery that is 
leaking or corroded, replace it immedi- 
ately and thoroughly clean out all chem- 
ical deposits inside the case and on 
the battery contacts. Before a new bat- 
tery is installed in a holder with spring 
contacts, clean the contacts thoroughly 
and adjust the springs to insure a 
solid contact with low contact resistance. 
Be sure to observe correct polarity 
during battery installation. 

Like the switches in TV tuners, vtvm 
switches should be checked and attended 
to periodically. Keep panel nuts tight- 
ened to prevent movement of the switch 
assembly, broken leads and shorted 
components. Take care during solder- 
ing to prevent overheating or scraping 
the resistors mounted on the switches. 
Excessive heat can permanently change 
the value of precision resistors and 
result in inaccurate meter readings. 
Avoid twisting or loosening the switch 
contacts. 

Improper use of a vtvm is a major 

cause of failure and expensive repairs. 
While its design makes it almost im- 
possible to burn out the meter move- 
ment, excessive and repeated overloads 
can cause other types of damage. Ex- 
cessive inputs, which result from im- 
proper settings of the FUNCTION and 
RANGE switches, may change the value 
of the precision resistors in the divider 
networks or burn out the low -value re- 
sistors. Many vtvm's returned to man- 
ufacturers have damaged resistors in 
the ohms- divider network because the 
operator attempted to measure voltage 
with the FUNCTION selector set to ohms. 

Replacement parts 
Whenever possible, exact replace- 

ment parts should be used. Most divider - 
network resistors have a ±-1f4 toler- 
ance, and many have special values 
obtainable only from the instrument 
manufacturer. 

Individual replacement parts for 
meter movements generally are not 
stocked by the manufacturer. Defective 
meters are best returned to a repair 
shop which specializes in this work. 
Never attempt to check the continuity 
of a meter movement with an ohm- 
meter or general- purpose continuity 
checker. The battery voltage in the 
ohmmeter may be high enough to burn 
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out the meter movement under test. 

Tube replacement 
Most vtvm's use tubes specially aged 

or selected to insure a low amount of 
gas and contact -potential current. AI- 
though tube -replacement requirements 
differ among instrument models, it 
is usually desirable to age replacement 
tubes intended for installation in bridge 
circuits and ac signal rectifiers. 

Unless a bridge- circuit tube has 
suitable operating characteristics and 
a low value of gas current, it may 
cause off -zero deflection of the meter 
pointer when the RANGE switch is 
changed from the lowest dc- voltage 
range to the higher ones. This con- 
dition requires that the operator re- 
zero the meter pointer whenever ranges 
are changed. Often a tube will prove 
unsuitable for installation, even after 
a lengthly aging period. 

The acceptability of a tube for 
bridge- circuit use will depend upon 
the vtvm's design and the manufac- 
turer's recommendations. Usually, a 
change of one or more divisions in the 
meter -zero setting as the RANGE switch 
is changed indicates that the tube re- 
quires more aging or is unacceptable 
for use in a vtvm. If several tubes are 
available, install them in the instru- 
ment one at a time, before aging, to 
determine which has the lowest value 
of gas. The tube which produces the 
least amount of off -zero deflection as the 
range is changed is the best tube to 
select for aging. 

Single or twin diodes used in the 
ac signal -rectifying section may or may 
not require selection or aging, depending 
upon manufacturer's recommendations. 
The diode selected should provide a min- ' imum amount of off -zero deflection of 
the meter pointer when the FUNCTION 
switch is changed from dc volts or ohms 
to ac volts, as well as the minimum 
amount of deflection when the RANGE 
switch is rotated. Many vtvm's have 
internal adjustments for differences 
between signal- rectifier tubes. Hence, 
tube selection and aging may not be 
critical. 
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Photo at left shows condition of probe and cables being checked by setting vtvm 
to ohms, connecting cables together and flexing. Action of meter pointer 
indicates possible defects. At right, replacing an exhausted ohms battery. 

A new tube may be aged by install- 
ing it in the vtvm and running the in- 
strument for a number of hours or days. 
An alternate and sometimes quicker 
method of aging diodes or triodes is to 
use the simple setup shown in Fig. 1. 
The grids and cathodes of triodes are 
tied to one side of the ac line and the 
plates to the other side. Heaters are 
operated at a normal voltage supplied 
by a transformer. Diodes are aged in 
the same manner except that no grid 
connections are required. 

The aging period is from 24 to 
100 hours. Aging by this method usu- 
ally requires less time than aging in 
the instrument. Whenever a new tube 
is installed, the vtvm should be checked 
for calibration and accuracy. Recalibra- 
tion may be needed to insure accurate 
ac and dc voltage measurements. 

Zero setting, accuracy 
When the vtvm is switched off, the 

meter pointer should rest at the left - 
hand zero mark. If the pointer comes 
to rest above or below this mark, the 
mechanical zero requires adjustment. 
This adjustment is accessible from the 
front of the meter case and may be a 
small setscrew or lever. On some vtvm's 
the adjustment screw is accessible 
through a hole in the front of the 
meter case. The hole may be covered 
with a small cap or screw plug. 

With the power off, remove the cap 
or plug and adjust the setscrew to 
bring the pointer into line. On vtvm's 
with a lever adjustment, insert a small 
scriber or similar tool into the hole 
and move the lever right or left, as re- 
quired. Take extreme care to avoid 
inserting the scriber into the movement. 
Always replace the screw plug or cap 
to seal the movement against dust and 
moisture. 

The inside of plastic meter faceplates 
of vtvm's is often coated with a special 
antistatic solution to eliminate effects 
of static charges on the meter pointer. 
If this coating is removed, the meter 
pointer action may be erratic. 

On plastic meter cases, therefore, 
do not rub the inside of the faceplate. 

If the antistatic coating is ineffective, 
apply additional antistatic solution to 
eliminate the trouble. A detergent soap, 
such as Gleem, is a substitute for the 
solution. Use a medium amount in 
water, fill the inside of the case and 
pour out. Shake off any remaining so- 
lution and allow the meter case to dry. 

When you suspect that changed -value 
divider resistors are responsible for 
faulty readings, check the resistor 
values on a resistance bridge, if pos- 
sible. Because many resistors used in 
commercial vtvm's are accurate to 1 %, 
conventional ohmmeters cannot be used 
to measure their values accurately. 

Factory -fresh flashlight cells are a 
fair substitute for a dc voltage stand- 
ard. When new, one of these cells should 
provide 1.55 volts under the high -re- 
sistance load of a vtvm. 

Analyzing the trouble 
Like a television receiver, a vtvm 

has a number of individual sections and 
circuits which perform specific func- 
tions. In a vtvm, some circuits, such as 
the ac signal rectifier and the ohms - 
divider network, are inoperative (dis- 
connected) for all other functions. 
Others, like the power supply, bridge 
circuit and meter movement, are used 
for all operations of the vtvm. 

A block diagram of a typical vtvm is 
shown in Fig. 2. 

The vtvm is built around a vacuum - 
tube bridge circuit and indicating 
meter. The function of the ac signal 
rectifier and the divider networks for 
ac and dc volts and ohms is to supply 
a fixed proportion of the input test 
voltage to the bridge circuit. During 
operation, a dc voltage is fed to the 
bridge from one of these three sections. 

On resistance measurements, a re- 
sistance- divider network in series with 
an internal battery furnishes a value of 
dc voltage in proportion to the value of 
the unknown resistance placed across 
the ohms network through the ohms 
probe and ground cable. On dc voltage 
checks, the voltage being measured 
is applied across the dc voltage- divider 
network which, in turn, applies a pro- 
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TEST INSTRUMENTS 

Intermittent troubles can often be found 
by probing parts and wiring with an 

insulated tool. 

portionate part of the test voltage to 
the bridge circuit. 

In ac voltage tests, the signal is 
rectified and the resultant dc voltage is 
applied to the bridge circuit. The input - 
divider networks for all three measure- 
ment functions are designed so that 
only a small part of the input voltage 
(1.5 to 3 volts) reaches the bridge cir- 
cu:t. 

Voltage for ohms measurements is 
obtained from an internal battery; all 
other voltages are obtained from a 
built -in power supply. The compen- 
sating circuit for contact potential is 
used when the vtvm is switched to ac. 

The first step to be taken in localizing 
trouble consists of inspecting the in.- 
strument's performance on all ranges 
and functions. Set the FUNCTION switch 
to the first position ( -DC VOLTS, for 
example) , and rotate the RANGE switch 
through each of its range settings. Turn 
the FUNCTION switch to its next position 
and again rotate the RANGE switch 
through all its positions. Repeat this 
procedure for all remaining settings of 
the FUNCTION and RANGE switches and 
note the vtvm's performance at each 
new step. 

Check probes and cables in some 
routine application while these checks 
are made. When a complete check has 
been made, you should have a complete 
picture of over -all performance. If the 
vtvm is inoperative on all functions, 
look for trouble in sections or circuits 
common to all functions. If the defect 
occurs only on one or two functions 
or ranges, look for trouble in the corre- 
sponding sections of the instrument. 

With some vtvm's, a single probe and 
cable are used for all voltage and re- 
sistance measurements. On other in- 
struments, separate probes and cables 
are provided. Some common troubles 
and probable causes are given below. 

General troubles 
Instrument fails to operate on all func- 
tions; pilot light does not light. 

Check' the line cord and switch wafer 
section of the FUNCTION switch for de- 
fects. Fuse may be open (if used) or 
perhaps primary winding of power 
transformer has opened. Check con- 
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tinuity with another ohmmeter. 
Instrument fails to operate on all func- 
tions; tubes light. 

Lead may be broken in ground cable 
or at ground connection inside case. 
There may be faulty tube in the bridge 
circuit, open or short circuit in bridge 
circuit, or faulty tube or component 
in the power supply. There may be an 
open or short in probe or cable, if the 
vtvm uses multipurpose probe and cable. 
Meter movement may be defective. 
Meter pointer sticks. 

Jewel bearing in meter may be 
cracked or broken. Return meter to 
meter manufacturer or meter repair 
shop. Scale plate of meter may be loose 
and striking meter pointer. Remove 
meter from case and tighten faceplate 
screws. 
Meter pointer bangs hard left or right, 
depending upon setting of FUNCTION 
switch. 

There may be open or short circuit 
in bridge network. Check parts mounted 
on switch wafers. Take continuity read- 
ings with another ohmmeter. Bridge 
tube may be defective. 
Intermittent operation on all functions. 

Connection may be loose or broken in 
ground cable or in probe if multipurpose 
probe is used. Check as described under 
preventive maintenance. There may be 
a faulty wiper or contact in the switch- 
ing section, or loose or broken connec- 
tion in bridge- circuit wiring. With 
power applied, check wiring, connec- 
tions and components with an insu- 
lated probe. There may be a defective 
tube or component in bridge circuit or 
power supply. 

Ohms -function troubles 

Instrument fails to operate on OHMS; 
works normally on ac and dc voltage 
measurements. 

Battery may be dead or not making 
contact. There may be a loose or broken 
connection in ohms cable if separate 
cable is used. Contact on FUNCTION 
switch may be defective. There may be 
open circuit in resistance- divider net- 
work. (NOTE: In some vtvm's this 
network is made up of series -added 
resistors. An open circuit can affect 
operation on two or more ranges. On 
other vtvm's, separate resistors are 
switched in when the RANGE is changed. 
In these instruments, a defective re- 
sistor will cause inaccurate readings on 
only one range.) 
OHMS ADJUST control fails to give infin- 
ity setting on resistance scale. 

Ohms battery may be dead. OHMS 
ADJUST potentiometer may be defective. 
Bridge tube may be defective. 
Ohms readings inaccurate on some or 
all resistance ranges. 

(NOTE: Manufacturers usually do not 
publish accuracy figures for ohms 
measurements. Generally, the vtvm 
should provide readings within 10% of 
the actual value. If readings of greater 
precision are required, use a calibrated 
resistance bridge.) One or more resis- 
tors in the ohms- divider network may 
have changed value. Excessive leakage 

in this network can also cause trouble. 
Check OHMS RANGE switch for dirt or 
damage. High humidity may cause 
leakage and inaccurate readings on high 
ohms scales. Bake inside of instrument 
with low- wattage light bulb. Check 
ground jack and cable for poor con- 
nection. Check for shorted wiring in 
ohms -divider network. 
Meter pointer moves off infinity mark 
when RANGE SWITCH is changed. 

Replace bridge tube with new tube 
having a low value of gas current. 
(NOTE: A small deviation should be 
considered acceptable.) There may be 
excessive leakage in ohms circuit. Check 
by baking for several hours with light 
bulb. Do not overheat and damage 
components. 

Ac voltage measurement troubles 
Instrument fails to operate on any 
ac voltage range; works normally on 
ohms and de voltage measurements. 

Ac signal -rectifier tube may be de- 
fective. Ac volts contacts on FUNCTION 
switch may be defective. There may be 
open or short circuit in ac signal- recti- 
fier circuitry. Check wiring and com- 
ponents with another ohmmeter. 
Meter pointer moves off zero when 
ranges are changed. 

Ac zero potentiometer may be out of 
adjustment. Adjust according to man- 
ufacturer's instructions. If this adjust- 
ment fails to correct trouble, replace 
the ac signal rectifier or bridge tube 
or both. Check resistance values in net- 
work around contact -potential bucking 
tube, if one is used. 
Ac voltage inaccurate on some or all 
ac ranges; performance on ohms and 
dc voltage ranges normal. 

Resistor network around ac voltage 
divider may be defective. There may be 
defective contacts or excessive leakage 
in switches. Ac signal- rectifier tube may 
be defective. Check for leaky capacitors 
or changed -value resistors in ac signal - 
rectifier circuits or in ac voltage -divider 
network. 

Dc voltage measurement troubles 
Instrument fails to operate on any 
range of +volts or -volts; works nor- 
mally on ohms and ac volts. 

Dc (isolating) probe may be defective. 
Check isolating resistor. Check all 
switch contacts used on dc voltage 
function. 
Instrument fails to operate on any 
range of +volts but normal on - volts, 
or vice versa; works normally on ohms 
and ac volts. 

Check' calibrating potentiometer in 
series with meter movement. Check for 
defective switch contacts or wipers in 
polarity- reversing circuit. 
Voltage readings inaccurate on +volts, 
-volts, or both; ac voltage and resist- 
ance readings correct. 

Dc calibrating potentiometers may 
be out of adjustment. Isolating resistor 
in dc probe may have changed value. 
Check cable and connectors. Check out 
resistors in the dc voltage divider net- 
work for changed values. END 
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TEST INSTRUMENTS 

Modification permits if injection 
into television receivers 

add a tuner 
test to your 

field- strength 
meter 

By R. M. CENTERVILLE 

EVER wonder how you could double 
the usefulness of your field - 
strength meter? It's easy. Add a 
tuner test, as shown in the dia- 

gram, and your field- strength meter 
becomes as useful on the bench as it is 
in the field. 

In making this modification an output 
is taken from the unbypassed cathode 
resistor of the first if stage in the in- 
strument. At this point the if signal 
first becomes available at low imped- 
ance. A 72 -ohm coax cable is used to 
bring the low- impedance if signal from 
the cathode resistor to a connector on 
the front panel of the field -strength 
meter. Some technicians may prefer to 
mount the tuner -test connector on the 
back of the instrument. 

An output cable with a pair of alli- 
gator clips at the terminal end is made 
up for the tuner -test application. The 
output from the tuner -test cable is ap- 
plied directly to the grid of the first if 
tube in the receiver under test. No dis- 
connections are necessary in the TV re- 
ceiver. 

When the field -strength meter is 
tuned to a TV station, the output from 
the instrument is applied to the if am- 
plifier in the receiver under test. A pic- 
ture and sound output are obtained 
from the TV receiver, just as if the re- 
ceiver were operating from its own 
tuner. 

In this manner, a quick and decisive 
answer is obtained to the question: Is 
it the tuner or some other section which 
is causing the trouble? If it is the tuner, 
a normal picture and sound are ob- 
tained from the tuner test. 

Of course, consideration must be 
given to the intermediate frequency 
used in the field- strength meter. If it is 
one of the older instruments, using a 
21 -mc if strip, the tuner test can not 
be used on the newer 41-me TV re- 
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Diagram shows how tuner -test cable is 
connected in the meter for feeding an 
if signal into a receiver. 

ceivers. But the newer field -strength 
meters are operated at 45 me in many 
cases and these can be modified for a 
tuner test. Some new field- strength 
meters have a built -in tuner test. 

The tuner test is useful to determine 
not only whether a TV receiver has a 
dead or a weak' tuner but also whether 
certain types of interference are being 
generated in the tuner or elsewhere. 
For example, a set was brought in 
which had severe herringbone interfer- 
ence in the picture when the fine -tuning 
control was set for the best picture. It 
looked like it might be tuner oscilla- 
tion but it could also have been if insta- 
bility. The output from the tuner test 
of the field- strength meter was applied 
at the grid of the first if stage in the 
receiver and the tuner in the receiver 
was switched off channel. Normal re- 
ception was then obtained on the re- 
ceiver, showing that the trouble was in 
the tuner and not in the if strip. Tuner 
replacement restored normal operation. 

In the field it might be supposed that 
the presence of the tuner -test cable 
across the cathode resistor in the in- 

strument might lead to difficulty. It is 
good practice to provide a terminal cap 
for the front -panel connector, with a 
72 -ohm terminating resistor, as shown. 
However, if this termination is omitted, 
in most cases there is no discernible 
change in the performance of the in- 
strument, because the cable inside the 
instrument is only a few inches in 
length, a small fraction of one wave- 
length at the operating frequency. 
Furthermore, the cathode circuit is a 
low- impedance network, not as easily 
disturbed as a grid circuit, far example. 

The user may object to the necessity 
of using two field- strength meters to 
check out 21- and 41 -mc tuners. How- 
ever, this is the case at the present 
time. Since the cost of field -strength 
meters is very modest, in view of their 
high utility, the average shop does not 
usually object to acquiring two. 

Some field- strength meters have a 
uhf vhf front end. Such instruments 
provide a uhf converter test in a TV 
receiver also -when the tuner test is 
applied a uhf antenna can be con- 
nected to the field -strength meter and 
the uhf converter (or receiver uhf 
tuner) bypassed and tested. 

Dead, weak or unstable uhf convert- 
ers and tuners can thus be quickly pin- 
pointed by the modified field- strength 
meter. This test is often of great value, 
inasmuch as uhf test equipment is diffi- 
cult to manipulate and an in -set per- 
formance test is usually preferred for 
a quick check. 

This modification applies directly to 
the Simpson model 488 TV field - 
strength meter but it can be used with 
other units with low -value unbypassed 
cathode resistors in the first if stage. In 
the case of the 488, the bias filter ca- 
pacitor should be changed from 100 to 
500 µf to minimize the possibility of 
hum appearing in the picture. END 
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TEST INSTRUMENTS 

EXTENDED -RANGE 
AUDIO OSCILLATOR 

AD Ivaluatio ncy tests for teris objective 
evaluation of characteristics 
of a hi -fi system and the 
correlation of these evaluations 

with characteristics of the system's 
components require, as a minimum of 
instruments, an adjustable signal 
source of high quality and wide fre- 
quency range, and a voltmeter capable 
of measuring the signal voltage at the 
system's input and output. 

After obtaining a suitable voltmeter 
(described in RADIO -ELECTRONICS, Octo- 
ber, 1957), the next instrument to 
be added to the af test setup should 
be an af oscillator. Some basic tests can 
be made with the meter and oscillator 
alone, and both instruments are essen- 
tial in more elaborate tests which re- 
quire additional equipment.' 

Vfo's for audio use have been the 
subject of much development, analysis 
and evaluation during the past 20 years. 
The Wien- bridge, described by M. Wien 
in 18912 as a frequency -selective net- 
work for capacitive impedance measure- 
ment, was incorporated in oscillators 
as a frequency -selective feedback net- 
work by H. H. Scott' in 1938 and by 
Terman, Buss, Hewlett and Cahill' in 
1939. Extensive study and experimental 
evaluation of these and other oscillator 
circuits have established the Wien - 
bridge as one of the simplest and least 
critical basic circuits for use where 
broad frequency range, low distortion 
and high stability of frequency and 
amplitude are required. 

The basic Wien -bridge oscillator cir- 
cuit (Fig. 1) is named for the feed- 
back network R1 R2 Cl C2 R3 R4, 
which, when R3 and R4 are adjusted 
to the correct ratio, provides positive 

Fig. 1 -Basic Wien -bridge oscillator 
circuit. 
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feedback at a frequency determined by: 
1 f= 

2,7 V R1R2C1C2 
with input in phase with the amplifier's 
output, permitting oscillation at this 
frequency. Any component of the out- 
put which differs in frequency from the 
value of f determined by the R1 R2 
ClC2 combination is reduced in ampli- 
tude and shifted in phase before being 
applied to the amplifier input. This 
provides a negative feedback for all 
spurious components of the amplifier 
signal (including noise, hum and har- 
monic distortion). The overall result is 

45-380 pp 

A RI 15ME 

rXTCNDED 

BCD 

B R2 I R9 

RANGE 

C R3 15oK 

/ C 3 ' D RoS-¡ 4-a 

, 

4-50 ppf /,/ 
C2 330 ppf / 

FRED CONI 
365 ppf 
PER SECTION 

R5 15 MEG 

o--AA/V- 
R6 1.2 MEG 0-10/1r 
R7 150 K 

52-b 
RANGE _ R8 27K 

7F8 
FEEDBACK CONI 

This second of a series on audio 
testing describes a Wien -bridge 
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By L. B. HEDGE 

a high -quality sine -wave output with 
an accurately determined frequency. 

Several variations of the bridge cir- 
cuit, including widely differing com- 
binations of values for and relations 
between R1 R2 C1 C2 and R3 and 
R4, are possible. The simplest is when 
Rl = R2 and Cl = C2, with frequency 
adjusted continuously with a twin vari- 
able capacitor for Cl and C2', or a 
dual potentiometer for R1 and R2 , 

with switched fixed resistors or capac- 
itors to extend the frequency range. 

Amplitude regulation is usually pro- 
vided by using a self- heating heat - 
sensitive resistor (incandescent lamp) 
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R16, 20- 27,000 ohms, 2 watts 
R17 -1,500 ohms 
RI9 -2,700 ohms 
R21- 27,000 ohms 
R22 -pot, 2,000 ohms, wirewound 
R23- 100,000 ohms, 2 watts 
R24- 22,000 ohms 
All resistors 1/2 watt unless noted 
CI-45 -380 µµf, trimmer 
C2 -330 µµf, ceramic 
C3 -4-50 ppf, trimmer 
C4-365 µµf, dual section, variable 
C5, 9 -1 pf, 600 volts 
C6-40 -40-40 pf, 450 volts, electrolytic 

C7, 10 -.05 p.f, 600 volts 
C8 -a, 8 -b-40 pf, 350 volts, electrolytic 
CII, C12 -0.5 pf, 600 volts 
C13 -100 pf, 100 volts, electrolytic 
LMI, 2 -7 watts, 117 volts, lamps 
J1, 2- coaxial connectors 
CH- choke, 10 henries, 60 ma 
SI -dpdt, toggle 
S2 -2 -pole 4- position rotary 
53 -spst, toggle 
T -power transformer; primary, 117 volts; secondary, 

600 -volt ct, 60 ma; 6.3 volts, 3 amps; 5 volts, 
2 amps (Chicago PCC -60 or equivalent) 

V1-7F8 
$V2-1642 
V3 -6X5 
Pilot -lamp assembly 
Power plug, polarized 
Masonite chassis 
Case 
Knobs 
Miscellaneous hardware 
"Matched pairs or 1% precision resistors 
$This tube is obtainable from State Labs, 649 Broad- 
way, New York, N.Y., or as a surplus item from sur- 
plus tube dealers. 

Fig. 2- Complete circuit of the extended -range oscillator. 
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F_g. 3 -Wien- bridge nomograph 
for R3. With this arrangement, R3's 
resistance increases as signal current 
increases, increasing the negative feed- 
back and corrective amplitude stabiliza- 
tion. 

Oscillator design 

Based on these general considera- 
tions, the oscillator shown in Fig. 2 and 
the photos is designed to provide 
approximately continuous coverage 
from 20-150,000 cycles, with an extend- 
ed low- frequency coverage of 12 -20 
cycles and a maximum output of about 
15 volts. Output impedance is about 600 
ohms. Since twin variable capacitors 
of about 10 -to -1 capacitance range (30 
to 365 µµf) are readily obtainable, 
variable- capacitor tuning is used. 

The general characteristics of tubes 
used in the Wien- bridge oscillator are 
not critical, but certain factors do re- 
quire attention. High gain is desirable 
in the oscillator loop (VI- a -V1 -b) since 

DECEMBER, 1957 

it permits a large negative feedback 
with improved output waveform. Cath- 
ode current in V1 -a should be large 
enough to keep the lamp resistors LM1 
and LM2 in their stable temperature 
region, and V1 -b's plate -load resistor 
R12 should be small enough to keep 
the effective load impedance essentially 
constant at any position of the RANGE 
switch S2. A 7F8 was selected for the 
oscillator triodes (V1 -a and Vl -b) 
since it provides high gain without 
excessively low plate current. 

Since the oscillator is very sensitive 
to hum pickup, particularly from 
heater -cathode leakage, voltage divider 
R23 -R24 is arranged to maintain the 
heaters of V1 and V2 at about 50 volts 
above their cathodes, minimizing the 
tendency for heater -cathode leakage. 
Potentiometer R22 permits balancing 
such leakage, if it does develop, to a 
negligible value. 

A few special construction points 
must be considered to provide accurate 

balance and uniform output over the 
oscillator's entire frequency range. 
Stray capacitance between the tuning 
capacitor and the cabinet or chassis is 
a problem since the common rotor is not 
grounded. A Masonite sheet was used 
as a mounting board in the chassis set- 
up, with the capacitor mounted upside 
down to minimize changing stray 
capacitance effects as the rotor position 
changes with respect to chassis and 
cabinet. if a metal sheet is used for 
the chassis, it should be cut away under 
the capacitor to keep stray capacitance 
effects small. The capacitor's shaft 
must be well isolated from the panel 
for the same reasons. A 2- inch -long 
/4 -inch -diameter plastic rod placed be- 

tween the capacitor's shaft and the 
panel dial or drive (a gear- reduction 
drive in the unit shown) will do the 
job well. 

The trimmer (C3) balances the fre- 
quency control network at the high - 
frequency (low -capacitance) end of the 
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PILOLIGHT ASSEMBLY 

R9 RIS JI J2 53 
Audio oscillator in its metal case. 

V3 

PILOT LAMP 
ASSEMBLY 

V2 

Internal view showing layout of important components. 

tuning scale, and it should be so 
arranged that it can be adjusted with 
the oscillator enclosed in the cabinet. 
Potentiometer R22 should also be 
mounted so it can be adjusted with the 
oscillator in its cabinet, and R9 is 
mounted on the front panel to facilitate 
final adjustment. It is provided with 
a screwdriver -slotted shaft and a shaft 
lock to prevent accidental changes in 
its setting. This is important since too 
much negative feedback will induce a 
kind of pulsed oscillation caused by 
thermal- overshoot time -delay character- 
istics of cathode lamps LM1 and LM2 
and too little negative feedback will 
increase the harmonic content of the 
oscillator output. 

Resistors R1 and R5, R2 and R6, 
R3 and R7, and R4 and R8 must be 
accurately matched pairs -the exact 
value of each resistance pair is not of 
great importance since small gaps be- 
tween or overlaps in successive ranges 
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will have little if any effect on the use- 
fulness of the oscillator. Uniform out- 
put and low harmonic content will 
depend, however, on the precise match- 
ing of each pair. If a good resistance 
bridge is available, these pairs can be 
made up from ordinary 20% resistors 
connected in series -parallel combina- 
tions. If no resistance bridge is avail- 
able, use precision resistors for these 
elements. Approximate values for the 
resistances used for each frequency 
range in the Wien- bridge network can 
be determined from the nomograph of 
Fig. 3. The low- frequency limit, using 
the maximum capacitance value for the 
variable capacitor elements, should be 
quite accurate, but the high- frequency 
limit will be somewhat lower than that 
shown in Fig. 3 or the equation because 
of stray- capacitance effects and the 
added capacitance of capacitor C2. 

In addition to these details of design 
and assembly, the oscillator's general 

layout should be arranged to keep the 
fields of the power supply transformer 
and choke as far from the elements of 
the V1 circuit as possible to minimize 
further the possibility of stray hum 
pickup. The 60 -cycle output terminal, 
connected to the second filament wind- 
ing of the power transformer, is pro- 
vided as a source for use in inter - 
modulation distortion measurements. A 
polarized power plug (see my articles 
in January, 1953; October, 1955) is 
necessary, or reversal of the plug will 
cause hum and other complications. 
The plug's wide blade attaches to the 
line lead that goes to the junction of 
C11 and C12. 

Final adjustment 
After building the oscillator, adjust- 

ment should be started with R9 set at 
its minimum resistance position during 
a warmup period of a few minutes. 
Connect an ac voltmeter, set for at 
least 30 volts full scale, across the 
oscillator's output and, if an oscillo- 
scope is available, connect its vertical 
input across the oscillator output too. 
Turn the OUTPUT CONTROL R15 to max- 
imum output, set RANGE switch S2 at 
the low- frequency (A- range) position, 
the EXTENDED RANGE switch S1 at the 
ABCD position, and trimmer C3 at 
minimum- capacitance and the FRE- 
QUENCY CONTROL C4 at maximum- capac- 
itance (minimum- frequency) position. 
After a few minutes' warmup: 

1. Increase the FEEDBACK CONTROL 
slowly until oscillation starts. Adjust 
to the minimum value that will main- 
tain oscillation. 

2. Increase the FREQUENCY CONTROL 
gradually to maximum -frequency (min- 
imum- capacitance) position, increasing 
the capacitance of the trimmer (C3) , 
if necessary, to maintain oscillation as 
frequency increases. 

3. Decrease the FREQUENCY CONTROL 
gradually, observing closely the ac volt- 
meter reading. If a position is reached 
where the voltage varies noticeably and 
regularly, leave the frequency control 
at this position and adjust hum 
potentiometer R22 to the position that 
reduces the output voltage variation to 
a minimum. (This effect will occur at 
a frequency near to the 60 -cycle line 
frequency if hum is being picked up in 
the oscillator.) The mixture of oscil- 
lator output and hum will produce a 
beat in the output at a frequency equal . 

to the difference between the oscillator 
and hum frequencies and, if this differ- 
ence is small, the meter will indicate 
the beat -frequency voltage with changes 
in voltage reading. If a scope is used, 
the hum voltage can be observed as a 
distortion of the oscillator output wave - 
shape at low frequencies, and adjust- 
ment of R22 can be made to minimize 
this distortion. After the hum adjust- 
ment is complete, return the frequency 
control to minimum frequency position. 

4. Set S2 to range B position. 
5. If oscillation does not start imme- 

diately, allow a minute for it to start. 
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A 

B 

C 
Fig. 4- Calibration, scope patterns: 
a -60 cycles; b -300 cycles; c-300 

cycles at 100 -cycle sweep. 

If oscillation has not started after a 
minute, or if it starts and stops in 
pulses, increase FEEDBACK CONTROL 
gradually until stable oscillation is 
established. 

6. Repeat step 2 at this range posi- 
tion. 

7. Set S2 to range -C position. 
8. Repeat step 5 at this range posi- 

tion. 
9. Repeat step 2 at this range posi- 

tion. 
10. Set S2 to range -D position. 
11. Repeat step 5 at this range posi- 

tion. 
12. Repeat step 2 at this range posi- 

tion. 
At the conclusion of this procedure, 

oscillation should occur over the entire 
basic range (ABCD) with a variation 
in output voltage of not more than 
=5%. If the output voltage shows more 
variation than ±-5%, determine by 
repeating steps 1 and 5, at each range 
position, which range requires the 
highest setting of the FEEDBACK CONTROL 
to maintain oscillation. Resistors for 
this range are not accurately balanced 

-balance can usually be established by 
connection of a small resistor (approx- 
imately 1% of the nominal value) in 
series with one of the range resistors 
or a large resistor (approximately 10 
times the nominal value) in parallel 
with one of the range resistors. If the 
change made in one resistor requires 
increasing the FEEDBACK CONTROL to 
maintain oscillation, apply the correc- 
tion to the other resistor of the pair. If 
more than one range requires increas- 
ing R9 to maintain oscillation, apply 
this corrective resistor -matching pro- 
cedure to each. 

The extended low- frequency range 
can now be adjusted. Set the EXTENDED 

RANGE switch at the AX (closed) posi- 
tion, with the FREQUENCY CONTROL 
somewhere in mid -range, and adjust 
trimmer Cl to give the same output 
voltage as that produced with the FRE- 
QUENCY CONTROL in the same position 
and the EXTENDED RANGE switch in 
ABCD (open) position. 

Scale calibration 
With the oscillator adjusted, calibra- 

tion of the frequency scale is the next 
and final job. If a scope is available, 
calibration is easily and accurately 
accomplished. With a 60 -cycle input to 
the horizontal amplifier, the 60 -cycle 
point on the scale is located by adjust- 
ing the oscillator frequency to produce 
a circular or elliptical stationary pat- 
tern (Fig. 4 -a), and multiples up to 
300 cycles and submultiples down to 
15 cycles are easily identified by 
Lissajous figures (Fig. 4 -b). 

By switching the horizontal amplifier 
to internal sweep with the sync control 
at 0 and the oscillator at 300 cycles, 
the sweep frequency can be set at 100 
cycles and the oscillator frequency 
checked at 100 -cycle intervals up to 
1,000 cycles (Fig. 4 -c). By alternately 
stepping up the frequency of the scope 
sweep and the oscillator frequency, 
calibration can be extended to the top 
of the oscillator's range. As the scope's 
sweep frequency approaches its max- 
imum, the flyback time of the sweep 
will take a larger portion of the sweep 
cycle time, and the resulting pattern 
will approach the Lissajous figure -at 
least to the extent that one or two 
cycles of the oscillator output may 
appear in the flyback trace and must 
be counted to determine the ratio be- 
tween oscillator and sweep frequencies. 

If a scope is not available, a speaker 
or headphone connected across the out- 
put of the oscillator may be used to 
give an audible tone which can be tuned 
to the pitch of a note from a piano or 

Table of Musical-Note Frequencies* 
C C# D D# E F F# 
33 35 37 39 41 44 46 
65 69 73 78 82 87 93 

131 139 147 156 165 175 185 
Middle C 262 277 294 311 330 349 370 

523 554 587 622 659 698 740 
1,047 1,109 1,175 1,245 1,319 1,397 1,480 
2,093 2,217 2,349 2,489 2,637 2,794 2 960 
4,186 

G G# A A# B 

49 52 55 58 62 
98 104 110 117 123 

196 208 220 233 247 
392 415 440 466 494 
784 831 880 932 988 

1,568 1,661 1,760 1,865 1,976 
3,136 3,322 3,520 3,729 3,951 

no the nearest integral number of cycles. Based on A above middle C 440. 
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AMPL UNDER TEST 

OSC IN OUT 

AC VTVM 

LOAD 

Fig. 5 -Block diagram of a basic fre- 
quency response and output power 

test setup. 

other musical instrument in the mid - 
frequency range of the oscillator, and 
a series of such calibrations covering 
one range of switch S2 can be extended 
to the lower and higher ranges by use 
of the Wien- bridge nomograph (Fig. 
3). Frequencies of standard musical 
scale tones are given in the table. 
Calibration by comparison with musical 
tones should be quite accurate over the 
range of available reference tones, and 
extended calibration based on the Fig. 3 

nomograph should be more than ade- 
quately accurate for audio test pur- 
poses since precise frequency values 
are seldom significant in these tests. 

With calibration completed, the oscil- 
lator is ready for use, and with an ac 
vtvm it comprises the basic of test 
setup. Frequency response curves for 
an amplifier are made with the oscil- 
lator and voltmeter connected as shown 
in Fig. 5. If a scope is available, it 
should be connected across the vtvm 
and used to observe the input and out- 
put waveforms at frequencies and sig- 
nal levels at which measurements are 
made. If the amplifier contains a volume 
control, it should be kept at its max- 
imum output setting during tests, with 
the input signal level adjusted by the 
oscillator's output level control. Re- 
sponse measurements should be made 
with the input voltage constant at all 
frequencies at a level sufficiently below 
the amplifier overload level to avoid 
overload distortion errors.' Serious dis- 
tortions can be detected on a scope as 
changes in the shape of the signal wave 
image. Measurements of distortion re- 
quire the use of an analyzer which will 
be described in the next article of this 
series. The output of an amplifier under 
test should be connected to a resistance 
load of the value for which the ampli- 
fier is designed and of a power rating 
at least twice that of the power output 
of the amplifier. Output power of an 
amplifier under test may be computed 
from the formula 

E2 
Power (watts) = R 

where E is the rms ac voltage measured 
across the load resistor of R ohms. END 
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Sillemzro a "Sputnik" tf 
By ROBERT F. SCOTT 

Technical Editor 

WHEN announcements of the 
Russian satellite (Sputnik) 
burst upon us not so long 
ago I immediately cranked 

up the old Super -Dooper receiver and 
began listening on the 20 -mc channel. 
While considering the possibilities of 
monitoring Sputnik's second channel. 
I suddenly realized that while the shack 
was literally full of "all- wave" re- 
ceivers of various vintages, not one 
could be tuned to 40 mc. Something 
had to be done. Technical magazines 
and handbooks did not come up with 
the circuit of a single converter oper- 
ating around 40 mc that I thought 
would do this job satisfactorily. 

Reports stressed the importance of 
using a receiving system with high sen- 
sitivity, good selectivity and a good 
noise factor, so I decided to "engineer" 
a fixed -tuned crystal- controlled con- 
verter based on a cascode type front - 
end design like that used in many TV 
and FM sets. This should insure an 
acceptable noise factor and good sensi- 
tivity. Selectivity would be supplied by 
the receiver's antenna, mixer and if 
circuits. 

The old Super -Dooper was a little 
noisy; its image rejection was not good 
enough on 20 me to prevent Voice of 
America and Mackay Radio transmit- 
ters (92 miles away) from breaking 
through and swamping weak signals. 

I decided that a hot low -noise con- 
verter would give me a better signal -to- 
noise ratio on 20 mc and began think- 
ing in terms of a converter to cover 
Sputnik's 20- and 40 -mc channels. Since 
at the time of writing, reports were 
that the Russians were planning to 
release other satellites, such a con- 
verter may be also useful to you in 
tracking Sputnik No. 2. 

Fig. 1 shows the block diagram of 
the converter, The 20-40 mc cascode 
rf amplifier will provide good sensi- 
tivity with low noise. A crystal oscilla- 
tor was selected to provide good 
stability and to minimize calibration 
difficulties. The 32 -mc oscillator is 12 
mc above the 20 -mc channel and 8 me 
below 40 mc. The 20- and 40 -mc signals 
will be received at 8 and 12 mc. respec- 
tively. 

Thus the receiving system is compar- 
able to a double superhet with the re- 
ceiver acting as a tunable 8 -12 mc first 
if and a 456 -kc second if, detector and 
audio system. (The high first if pro- 
vides adequate image rejection and the 
second if supplies the selectivity.) 

Some converters do not provide 
enough signal output for good weak - 
signal performance and some receivers 
are relatively insensitive around 10 
mc-my receivers are peaked on the 
centers of the ham bands -so I've in- 
corporated a wide -band if amplifier 

68K7-A 
RF AMPI. 

1/2 CA 
MIXER 97MCIFTRANI_. 

RCVR 

ITS BFO 

Fig. 1 -Block diagram of the 20 -40 -mc 
crystal -controlled converter. 

with gain control to boost the overall 
sensitivity. The circuit of the converter 
is shown in Fig. 2. 

The cascode rf amplifier is based on 
the FM front -end of the Bogen R750 
AM -FM tuner. The inductors in the 
antenna and mixer grid circuits were 
selected to tune to 40 me with a small 
capacitor or stray and distributed 
capacitances alone. Small trimmers are 
then switched in and adjusted so the 
circuits tune to 20 mc. 

The mixer is the pentode half of a 
6U8 in a circuit similar to that in some 
TV tuners. The oscillator, the triode 
half of the 6U8, is recommended by the 
crystal manufacturer (International 
Crystal Manufacturing Co., 18 N. Lee 
St., Oklahoma City, Okla.) for 10-60 - 
mc operation of his third -overtone ( FA- 
5 and FA -9) crystals. International as- 
sured me that the circuit will surely 
supply enough signal injection in this 
circuit for good mixer conversion. 

(FA -5 and FA -9 crystals differ only 
in the design of the holders. They are 
not generally available on the open 
market, but can be obtained from 

Sc Be 
ID MC IF AMPI 

0 1 

po 

300g ROW ---- ' 
FROM 
ANTENNA 1 

3RD 

OVER OlEL 

1/2 

sue 
ose LS 

132YC 
Fig. 2 -Basic schematic of converter for receiving Sputnik's signals. 
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the manufacturer for $4. Orders are 
usually shipped within 24 hours of 
receipt.) 

The grid resistor in the oscillator 
may be any value between 22,000 and 
220,000 ohms. I'll start with around 
56,000 ohms and experiment to find the 
optimum value. If the oscillator pro- 
vides too much signal, I'll lower it by 
inserting a dropping resistor between 
the B -plus line and the bottom of L4. 
The oscillator coil (L5) may be a CTC 
(Cambridge Thermionic Corp.) type 
LS -3 30 -mc type or any coil and capaci- 
tor combination that will tune to 32 
mc. 

The antenna coil Ll and mixer coil 
L2 may be approximately 15 turns of 
No. 20 wire, % inch in diameter and 
1 inch long. This may be cut from 
B & W type 3011 Miniductors. The tap 
on Ll is made at the fourth turn from 
the ground end. The mixer plate coil 
L3 may consist of a 1- inch -long close - 
wound coil of No. 28 enameled wire on 
the upper part of a National XR -91 
form. L4 is a 10 -turn coil of No. 28 
wire over the cold end of L3. 

Other frequencies between 20 and 
40 me can be used for the oscillator. 
The point where either channel comes 
in on the receiver will be the difference 
between the oscillator and signal fre- 
quencies. 

Circuit alignment is comparatively 
simple. Pretune Ll, L2, L3 and L5 with 
a grid -dip meter. Then, use a signal 
generator to align the if amplifier, 
mixer and rf circuits in that order. 
If you don't have a signal generator, 
you may be able to align the circuits 
on W W V transmissions on 20 mc. Vary 
the values of resistance across the if 
transformer for relatively even re- 
sponse between 8 and 12 mc. Rig up a 
simple noise generator and use it to 
set the taps on L1 and L2 for min- 
imum noise. 

In bringing you details of this con- 
verter we could not wait until the 
crystal arrived, and therefore had no 
opportunity to try it, before press dead- 
line. So minor modifications may be 
needed when the converter is put on 
the air. For example, you may have 
to keep all leads as short as practical 
and use good vhf wiring and layout 
techniques. 

Gonna fry 108 mc? 
The selection of a 32 -mc crystal 

is a good idea if you plan a 108 -mc 
converter for monitoring our satellite. 
You will probably be able to use the 
same oscillator circuit and components 
as in the 20 -40 -mc converter. The 
third -harmonic (96 -mc) output of the 
32 -mc oscillator will probably be strong 
enough for good conversion to 12 mc. 

If the 96 -mc signal is too weak, try a 
small coupling capacitor between mixer 
grid and oscillator plate. If this fails, 
insert a 35 -40 -mc tuned circuit in the 
oscillator's cathode return and connect 
the crystal directly between the grid 
and cathode. Tune the plate circuit to 
96 mc. END 

DECEMBER, 1957 

RADIO 

all good wishes for a 
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RADIO 

TRANSISTOR & HYBRID 
AUTO RADIOS 

By JACK DARR 

Part II- Printed- circuit boards, 
and some special circuitry found 
in auto radios today 

AST month we had a rundown of 
the new look in auto radios. These 
transistorized (in places) re- 
ceivers have some interesting 

special features we will now examine. 
As in many other types of electronic 

equipment, printed circuits have ap- 
peared in auto radios. Motorola uses 
Pla -Cir plated -wiring boards in several 
of the new sets, as does Philco. Delco 
is also using printed- wiring boards in 
quite a few sets. In the signal- seeking 
tuners, switch panels and station - 
selector tab boards are small plated 
circuits. Quite a bit of printed wiring 
is used in the Chevrolet, especially in 
the rf, oscillator and if stages (see 
Fig. 6). 

Motorola's Res -Caps are actually 
small printed- circuit combinations of 
resistors and capacitors, similar to the 
Couplates and vertical integrators 
familiar to the TV technician. They are 
used, in various combinations of capac- 
itance and resistance, in many parts of 
the sets. If one of the parts fails, it 
may be replaced individually, or the 
whole unit may be replaced. 

Special circuits 
A novel circuit is found in the 

Motorola 79MS, the set designed for 
Ford Thunderbirds. Fundamentally, the 
purpose of the circuit is to increase the 
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Fig. 7- Circuit increases radio's volume 
as car speeds up. 
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Fig. 6 - Printed - 
circuitry used in 
the Chevrolet 

987575. 

radio's volume as the speed of the 
engine increases. With an increase in 
speed, wind and road noises get louder 
and the volume of the radio is auto- 
matically increased to compensate for 
this. 

Specifically, volume is increased as 
the car's engine is speeded up. This is 
done by the circuit shown in Fig. 7. 
A special cable connected to the high 
side of the breaker points feeds noise 
pulses from the distributor to a 12AL5 
dual- diode, through a .005 -µf blocking 
capacitor Cl. Negative pulses are 
shunted to ground by diode 1, as is any 
charge that may be built up in the 
blocking capacitor. Positive pulses are 
rectified and cause a voltage drop 
across cathode resistor R1. This positive 
voltage is coupled to the grid of the 
12CR6 audio amplifier, through a filter 
consisting of R2, R3, R4 and C2. The 
amount of this voltage determines the 
gain of the pentode section of the 
12CR6, directly controlling the re- 
ceiver's volume. 

The time constants of the circuit are 
such that the action will not be affected 
by normal rapid increases and de- 
creases in engine rpm, which might 
occur when shifting gears, but will 
follow a gradual increase in speed. 
As the pulses become more frequent, 
the charge on C2 builds up and the 
added positive voltage on the grid 
causes an increase in the stage's gain. 
As the engine gradually slows down, 
the voltage across C2 discharges, allow- 
ing the volume to drop. These varia- 
tions, of course, take place around the 
operating point of the tube, as selected 
by the position of the manual volume 
control R5. 

Motorola also is continuing the use 
of their Volumatic age control circuit 
in their present line of auto radios. 

Replacing the conventional avc circuit, 
which is actually an agc circuit as it 
has no effect on the audio section of the 
set, this circuit not only controls rf 
gain but directly controls the audio 
volume as well. The circuit uses a 
6CR6 or 12CR6 diode -pentode tube and 
is shown in Fig. 8. Grid resistor Rl 
returns to the agc bus instead of ground. 
This provides a variable bias that is in 
direct proportion to the amplitude of 
the signal picked up by the set. The 
bias controls the gain of the pentode 
section of the tube, the audio stage. 
Conventional agc is also used, in a 
standard circuit, from the diode sec- 
tion. This added degree of control has 
proved successful in eliminating fading 
from changes in signal levels, due to 
movement of the car, that is so prev- 
alent in auto radios. It also aids in the 
operation of automatic tuning devices. 
The output level variations between 
the various stations are smoothed out 
to the point where it is not necessary 
to adjust the manual volume control 

6CR6 
DET-AVC -AT 

AUG LINE TO 

RF AMPL , 2.2 MEG 
CONO 6 TGS 
IF AMPL 

Fig. 8- Volumatic circuit controls rf 
gain and audio volume. 
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Fig. 9- Differentiating 
Elirninoise circuit, is 

Motorola auto 
2N174 

filter, called an 
found in new 
radios. 

B+ 

Fig. 10- Transistorized power supply 
replaces familiar vibrator. 

while using the automatic tuner, search 
tuner or other forms of automatic 
tuning. 

A differentiating filter, of the high - 
pass variety, is used in the antenna 
input circuit to help eliminate high -line 
noise and other electrical interference 
(see Fig. 9). Rl and Cl values are 
chosen to eliminate reception of the low 
or prevalent noise frequencies. This 
reduces the amplitude of 60 -cycle pickup 
from power lines and helps reduce the 
ill effects of standing waves on the 
antenna, resulting in a much cleaner 
signal. 

The transistor power supply 
The versatile transistor, not only 

replaces tubes, but has even been used 
to replace the vibrator itself. This is 
found in the Chevrolet Corvette radio, 
Delco model 3725156. Conventional 
tubes are used in all but the output 
stage where a pair of 2N173 transistors 
supply audio output. Power require- 
ments are about 200 volts. This is 
supplied by transistors. 

A pair of 2N174 p -n -p power tran- 
sistors are hooked up in an oscillator 
circuit (see Fig. 10). This is a relaxa- 
tion or blocking oscillator, very familiar 
to all TV technicians. A frequency of 
around 20,000 cycles is used, to elim- 
inate hum and buzz and simplify filter- 
ing problems. The frequency of oscilla- 
tion is determined mainly by the 
inductance of the power transformer 
primary. This is a special unit with a 
primary, high -voltage secondary and a 
tertiary feedback winding. 

As the first transistor conducts, 
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Fig. 11 -Heavy alu- 
minum fins keep 
power transistor cool 

during operation. 
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through the center -tapped primary, the 
other is cut off. When the first tran- 
sistor reaches saturation, the field 
collapses, inducing a voltage in the 
opposite direction in the tertiary wind- 
ing. This voltage drives the second 
transistor into conduction, then into 
saturation, and the first transistor into 
cutoff. Since the second transistor con- 
ducts in the opposite direction, a square 
wave is produced. Through the stepup 
action of the secondary winding, the 
voltage is raised to 200 -250 ac. This 
is rectified by the 12X4, filtered and 
applied to the set. Filter components 
are not nearly as large as in the older 
sets. The input filter is a 20 -µf unit, 
while the output filter is only 0.25 µf! 

The ac voltage may be measured 
across the secondary; if it is not pres- 
ent the transistor may not be oscillating. 
This could be caused by a defective 
transistor, power transformer or by 
excessive loading of the B -plus line to 
the receiver. Tests for oscillation may 
easily be made with a scope or by pull- 
ing the 12X4 from the socket, removing 
the load and measuring the ac voltage. 

The heat sink 
Another new feature will be the heat 

sink necessary for proper operation of 
the power transistors. The technician 
will be able to spot transistor sets by 
the appearance of a set of fins on the 
end of the set, on either side of the 
small round object which is the power 
transistor. Power type transistors, such 
as the 2N173, 2N278, Philco's AR -5 
and AR, ß, etc., are all basically alike 
in structure, although their individual 
characteristics differ somewhat. All re- 
quire some means of radiating the heat 
generated during normal operation (see 
Fig. 11). 

Transistors of this type draw up to 
900 ma during operation and generate 
quite a bit of heat. The transistor must 
not be allowed to get too hot, otherwise 
a condition known as thermal runaway 
may occur and the transistor will be 
ruined. Therefore, the transistors are 
mounted solidly to the end of the chas- 
sis, on a special plate which is insulated 
from the chassis on many sets. In 
others, the transistors themselves are 
insulated with thin mica spacers which 
allow heat transfer to the chassis but 
prevent grounding the collector which 
is connected to the case in most of the 
common power types. Some use a cen- 
tral stud and two flexible leads or lugs; 
the stud is the collector connection 
while base and emitter are connected 
to the leads. Others use three flexible 

leads, mounting the transistor by means 
of small bolts through the ears of the 
case. 

When testing power transistors in 
actual operation, they must be firmly 
clamped to their heat sinks. Otherwise, 
they may get too hot and become defec- 
tive. Insulation must be perfect to pre- 
vent grounding of the collector to the 
chassis. Almost all circuits up to this 
time use the common- emitter configura- 
tion, which uses the collector as the 
output element. While the collector 
returns to ground through the primary 
of the output transformer, grounding it 
would cause trouble. 

Control of the normal thermal in- 
crease in collector current is accom- 
plished in the design of the circuit. 
Delco uses a small resistor (0.47 ohm) 
in the emitter circuit. If the transistor 
overheats, this resistor increases the 
bias voltage, opposing the current in- 
crease. Thermistors are also used in 
the larger sets with push -pull output 
(see Fig. 12) for the same purpose. 
In addition to the 0.3 -ohm emitter 
resistor, a thermistor is connected 
across the 4.7- and 39 -ohm base voltage - 
divider resistors. It changes the base 
emitter voltage to compensate for tem- 
perature increases which would other- 
wise cause much increased collector 
current and possible thermal runaway. 

This completes a full look at the new 
line of transistor radios and their spe- 
cial features. I'm sure you'll feel as I 
do -there have been some changes 
made. Next, we are going to discuss 
servicing these sets. END 
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Fig. 12 -Delco output stages use therm - 
istor to protect transistors against 

overheating. 
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D 
URING the winter and spring of 

1957 -58, the United States will 
launch a number of earth satel- 
lites into interplanetary space 

as part of our participation in the 
International Geophysical Year. 

After launching via a multistage 
rocket, each satellite will circle the 
earth in an elliptical orbit at altitudes 
above 500 miles and at speeds of nearly 
20,000 miles an hour. Purpose of the 
space voyage is to collect scientific data 
about the earth and the upper atmos- 
phere. 

In addition to special instruments, 
the metal sphere of each satellite con- 
tains a tiny radio transmitter weighing 
about 12 ounces. Various atmospheric 
data collected by the satellite are trans- 
mitted on a frequency of 108 mc, but 
with an extremely low power of less 
than 50 mw. 

With appropriate ground -based re- 
ceivers, this radio signal permits track- 
ing of the satellite through most of its 
flight. Large and elaborate installations 
-known as Minitrack stations -have 
been installed by the Government to 
track and receive data from the satel- 
lites. 

With a receiving system that's suffi- 
ciently sensitive, however, anyone can 
pick up the coded signals from a U.S. 
satellite. And with slightly more 
elaborate equipment, you can help di- 
rectly in locating and tracking the 
satellites as they pass over or near 
your area of the country. 

If you're a radio ham or dx fan with 
a yearning to contact stations in outer 
space, here's your chance! 

A receiving system, based on the 
interferometer principle and similar to 
that used by the Minitrack stations, has 
been developed by the Naval Research 
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Laboratory in Washington for tracking 
U.S. satellites. 

In its simplest form (Fig. 1), the 
system requires (1) a set of two iden- 
tical Yagi antennas on a single base 
line from 20 to 500 feet long, (2) a 
coaxial T junction centrally located 
on the antenna base line, (3) a fre- 
quency converter to shift the incoming 
108 -me signal to a lower frequency 
acceptable to a standard type of com- 
munications receiver, and (4) an S- 
meter or visual recording device con- 
nected to the output of the standard 
receiver. The two Yagi antennas should 
have the same shape and spacing of 
elements, and should be mounted paral- 
lel to each other. The antenna base line 
should be as long as possible- prefer- 
ably running in a somewhat east west 
direction. A number of economical, 
commercial frequency converters will 
probably be on the market soon. But 
a conventional overtone crystal oscilla- 
tor with a buffer amplifier can be used 
to convert the satellite signal to a clear 
frequency acceptable to the range of 
your communications receiver. Ama- 
teur receivers and converters in- 
tended for the 144 -mc band may 
also be modified for the lower fre- 
quency. The really ambitious construc- 
tor may wish to try the preamp con- 
verter shown in Fig. 2. It was designed 
especially for the purpose of satellite 
tracking by the Naval Research Labo- 
ratory. The tubes are expensive -the 
GL -6299 lists at $56 -and the layout 
and construction requires considerable 
experience with vhf circuitry. (Con- 
struction details and design data on the 
equipment may be found in the article 
"A Low -Noise Preamplifier for Satellite 
Tracking" in the December, 1956, issue 
of QST magazine.) 

zwe 
Want to track our 
space satellite? 
Here's how to go about it 

loe MC AN7 

By JORDAN McQUAY 

I(1B MC 

loe C ANT 

COAX T JUNCTION 

METER 

10-12 MC 

Fig. 1- Simple system for tracking 
satellite launched by United States. 

Experimenters wishing to try a less 
expensive version of the circuit might 
substitute a 6Q4 /EF80 in place of the 
expensive 6299. It is a low -noise tube 
whose characteristics are somewhat 
similar. The 5842/417A or a triode - 
connected E180F/6688 could also be 
tried, although they do not closely ap- 
proximate the original tube. 

Another approach would be to substi- 
tute the cascode rf amplifier described 
in the "Low -Noise TV Booster" (RAmo- 
ELECTRONICS, November, 1957) for the 
portion of the circuit between the an- 
tenna terminal and the input to the 
mixer. Coils would have to be adjusted 
for the spectrum, of course. Further 
savings might be realized by using a 
12AT7 for the 12AT7 -WA and a 6AQ5 
for the buffer. 

When a U.S. satellite is expected over 
or near your area, you'll know about 
it from your local newspaper or radio 
or TV station. Then, at an appropriate 
time, fire up your converter and re- 
ceiver, and tune carefully for a weak 
pulsed signal at or near 108 mc. It may 
be difficult to detect at first. If you fail 
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LI-0.2 µh; 5 turns No. 16 wire; 5/ 6 -inch diameter; 
spaced 12 tpi (turns per inch) 

L2, 6- 3.9 -µf rf choke, Jeffers* type 104, self - 
resonant at 108 me 

L3, 7, 8, 9- 5.6 -µh rf choke, Jeffers 102 
L4-0.6 µh; 19 turns No 16 wire 7/16 -inch diameter; 

spaced 12 tpi, tapped 2 turns from bottom 
L5, II -4.7 -µh rf choke, Jeffers 102 
LIO -0.5 µh, 7 turns No. 18 wire on CTC (Cambridge 

to receive signals, carefully recheck the 
calibration and tuning of your con- 
verter as well as the receiver. 

With good reception, you should get 
an indication on your S -meter of the 
signal from the satellite. This signal 
may fluctuate slightly, but will gradu- 
ally rise as the satellite approaches 
your area. When the satellite passes 
directly over or relatively near you, the 
output reading on the S -meter will 
reach its maximum. Then, as the satel- 
lite continues in its orbit, the S -meter 
reading will gradually decrease until 
it finally disappears altogether. 

If you fail to receive signals at 108 
me or if you want to track and record 
a more accurate indication of satellite 
positions with respect to time, you can 
make any of a number of modifications 
and improvements in the simple system 
described above: (1) A longer antenna 
base line, from 500 to 1,000 feet, can 
be used for better signal resolution. 
(2) The coaxical T junction can be 
replaced by a hybrid junction to feed 
two converter- receiver units. (3) All 
elements of the rf transmission line 
can be more accurately matched. (4) A 
low -noise preamplifier can be included 
in each of the two frequency converters 
to increase sensitivity. (5) A source 
of time, accurate to 10 milliseconds or 
better, can be included in the tracking 
system so that exact time is recorded 
simultaneously with signal intensity of 
the satellite. (6) The output indicator 
can be changed from a simple S -meter 
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6.3V 

50n 

1119.295 MC 

470.n. ..50n COAX 
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I50n 
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Thermionic Corp.) LS -6 form; tapped 2% turns 
from bottom 

L12, 13 -0.62 ph, Jeffers 102 pruned (turns removed) 
for required value 

L14 -0.26 µh, Jeffers 102 pruned for required value 
LI5 -0.43 µh, Jeffers 102 pruned for required value 
L16, 17, 18, 19- high- impedance pie -wound rf choke 

self- resonant at 11.3 me 
L -20-5 turns No. 18 wire; I/4 -inch diameter; spaced 

to a graphical or magnetic tape record- 
ing for permanent record. 

A diagram of this improved tracking 
system, also developed by the Naval 
Research Laboratory, is shown in Fig. 
3. A hybrid junction can be constructed 
to match the impedances of the two 
antennas with the inputs of the two 
preamplifier- converters. Suitable types 
of low -noise preamplifier- converters 
will soon be available commercially, but 
can be assembled around two grounded - 
grid amplifier tubes feeding a balanced 
mixer with a separate local oscillator. 
(See Fig. 2.) Outputs from the two 
standard communication receivers can 
be connected in parallel to any of sev- 
eral kinds of permanent visual re- 
corders. Most desirable is the direct - 
writing type with a frequency response 
up to about 30 cycles. Galvanometer 
type photographic recorders may also 
be used. Paper speed for recorders 
should be at least 3 inches per second. 

Improved tracking systems are usu- 
ally sensitive -sometimes extremely 
sensitive -to satellite signals. As a re- 
sult, the output device may often record 
fluctuations in intensity, at the same 
time recording gradual increases or 
decreases in average intensity. Other 
variations in intensity may occur as 
the result of polarization effects on the 
satellite signals. The frequency of some 
types of intensity variation is a meas- 
ure of ionospheric refraction of radio 
waves from the satellite. 

Further refinements in the above 

1509 

SHIELD 

Fig. 2 - High -per- 
formance preampli- 
fier- converter for 
satellite tracking. 

12 tpi. Must resonate with capacitance of crystal 
holder 

L21, 24- 5.6 -µh rf choke, Jeffers 101 

L22, 23- O.I5 -µh, Jeffers 101 pruned for required 
value 

L25- 0.33 -µh, Jeffers 101 pruned for required value 
*Jeffers Electronics Division of Speer Carbon Co., 

Dubois, Pa. 

tracking systems will result in im- 
proved reception and more accurate re- 
cording of satellite signals, and can be 
made by introducing additional sets of 
antennas, use of large broadside arrays 
and more precise recording devices. 

By designing and building your own 
system for receiving and recording 
radio signals from the U.S. satellites, 
you'll get personal satisfaction from 
contacting and tracking stations in 
interplanetary space and you'll be 
making a direct contribution to this 
important phase of the International 
Geophysical Year. END 
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Fig. 3 -An improved satellite tracking 
system. 
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AC DC 
POWER SUPPLY 

By GEORGE P. PEARCE 

IN hobby and experimental work there 
is frequently a need for a small ac 
or do power supply -for example, 
in electroplating, generation of small 

quantities of oxygen and hydrogen, 
running miniature electric motors and 
models, charging storage batteries, re- 
juvenating dry cells, operating electro- 
magnets, low- voltage lamps and in- 
numerable experiments and tests where 
a low voltage is required. 

To meet my own needs along this 
line and to avoid the annoyance of 
finding that my batteries are dead just 
when I want to use them, I set to work 
and built a compact electric power 
supply that provides trouble -free, reli- 
able dc at 9, or 18 volts and ac at 3.15 
or 6.3 volts with current up to 1 ampere. 

The unit is built around a small 
filament transformer with 117 -volt pri- 
mary and a 6.3 -volt secondary with 
center tap rated at 1.2 amperes. This 
transformer is a standard type and 
can be obtained from most radio supply 
houses. The outside terminals give 6.3 
volts and either outside terminal to the 
center tap gives 3.15 volts ac. For dc 
I use a voltage -double circuit which 
gives me 9 and 18 volts. 

The voltage doubler may be a pair of 
1- ampere 26 -volt (maximum ac input) 
half -wave selenium rectifiers or a 26- 
volt 500 -ma full -wave bridge with the 
normal ac terminals strapped to pro- 
vide two series -connected 1 -amp half - 
wave rectifiers. Suitable 1 -amp half - 
wave units are not readily available so 
you can use a full -wave bridge such as 
the Sarkes Tarzian A -2, Radio Receptor 
P1B1S1G and International JD507G. 

Note that this voltage doubler actu- 
ally produces 2.82 times the rms voltage 
on open circuit. The voltage drops as 
the current demand is increased. The 
amount of drop or the voltage regula- 
tion depends greatly on the size of the 
capacitors used. The larger the capac- 
itors, the better the voltage regulation. 

The circuit shown in the diagram 
was designed to use odds and ends I 
had in my junkbox except for the small 
steel cabinet which I bought for around 
$1.75. The photos show the completed 
unit ready to deliver do or ac power 
up to 1 ampere. 

Before attempting the design of the 
final assembly, I made a temporary 
hookup on a breadboard to test all 
components and be sure they were in 
proper working order. I then made the 
final design and arranged everything 
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to fit into the 9 x 6 x 5 -inch -teel 
cabinet so they would be in good bal- 
ance when carrying the unit. 

In planning the design, these steps 
were taken to obtain the highest effi- 
ciency out of the materials on hand: 
The 1- ampere voltage -doubler rectifier 
was placed in an open space near the 
bottom of the cabinet where it would 
be surrounded with the coolest air 
available. The transformer was also 
located on the bottom and as far away 
from the rectifier as possible without 
getting the cabinet out of balance. 

To get everything into the cabinet 
I had to make a double decker, but I 
was careful to cut vent slots in the 
shelf to permit free circulation of air. 
This has proven very effective and, 
since the entire steel cabinet acts as a 
radiating surface of approximately 250 
square inches, there was no need to 
drill a grid of ventilating holes which 
let in dust and insects to cause trouble. 
It can be seen from the photos that 
nothing whatever is attached to the 
back panel, which is easily removed 
by taking out four screws. This pro- 
vides quick access to the works for 
replacing a blown fuse or for repairs. 
The view also shows the inside arrange- 

SI 

117V AC 

I° 4 
JI 

9V 

J2 

18110 

J3 

0 3.15V 6.3V 

R -10 -ohm, 25 -watt rheostat (Ohmite 
lent) 

CI, 2 -500 pf, 25 volts 
JI, 5 -black banana jacks 
J2, 3, 4 -red banana jacks 
RECT I, 2-see text 
SI -spst toggle 
S2 -spdt toggle 

SEL RECT (2 ) 

+ RECT I } ='CI 
_SEE TEXT 

+ RECT 2"+ 
= C2 

Above -Inside view shows 
simple construction. 

Left -Completed power supply 
in handy carrying case. 

ment. The front panel can be removed 
by taking off one nut on the back of the 
meter and unclipping four wires. 

The fuse is placed in a convenient 
spot in the assembly and a spare is 
clipped close by so I need not hunt for 
a new fuse in an emergency. Since 
the 1- ampere meter is the most expen- 
sive item in the assembly the fuse is 
placed next to it to protect the meter 
no matter where an overload or internal 
short may develop. You may prefer to 
use a 0-25 -volt dc voltmeter. In this 
case, wire as indicated by the dotted 
lines in the diagram. 

The 3.15 -volt ac circuit is taken off 
one side of the transformer center tap. 
The other side goes to the dc rectifier 
so that both supplies can operate at the 
same time. It was not thought necessary 
to protect the ac output side of the 
supply, since there are two fuses in 
the power -cord plug, which protect the 
input side of the transformer. 

The banana plug receptacles for the 
output are color- coded -red for positive 
and black for negative. The banana 
plugs have similar color -coded bodies 
as well as the alligator clips at the 
power delivery end which make it easy 
to polarize connections correctly. END 
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the acdc supply. 
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Up to 400 feet of 
cable can be run 
between your 
pickup and this 
preamp without 
causing high-fre- 
quency attenua- 
tion 

J2 

AUDIO -HIGH FIDELITY 

HONO-PREAMP 
COMPENSATES FOR 

CABLE CAPACITANCE 

JI 

THERE are times when you might 
like to operate a phonograph turn- 
table and pickup at distances of 
more than a few feet from the 

nearest electronic equipment. With a 
high -impedance magnetic pickup, such 
operation is usually impractical as the 
pickup's high- frequency output is at- 
tenuated by the capacitance of a long 
connecting cable. The preamp described 
in this article can be used with over 
a hundred feet of cable between it and 
the terminals of a G -E cartridge, with- 
out high- frequency loss and without 
requiring additional equipment. 

The reason for phonograph cable loss 
is apparent from the equivalent circuit 
of a magnetic pickup (see Fig. 1). The 
voltage developed by the pickup is rep- 
resented by E, the inductance of the 
pickup coil by L and the effective coil 
resistance by R. If the pickup is ter- 
minated in a capacitance C (the cable 
capacitance, for instance), L and C 
form a low -pass filter section. With 
practical values of L and C, the cutoff 
frequency of this filter can easily fall 
within the audio- frequency range and 
the pickup's output will become negli- 
gible at frequencies above this point:" 

One solution to the problem is to pro- 
vide a cathode -follower amplifier be- 
tween the pickup and the cable? The 
drawback of this arrangement is the 
extra equipment and the need to supply 
power for it. The unit described here 
simply replaces the usual phonograph 
preamp so that no extra equipment is 
necessary and permits using a long 
cable. It has been designed particularly 
for the G -E series of magnetic car- 
tridges RPX -050, 052, etc., although the 
amplifier's circuit constants can be 
worked out for use with a number of 
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By G. FRANKLIN MONTGOMERY 

The completed preamp. 

other high- impedance pickups. 

Circuit action 
The circuit design is based on the 

following reasoning. Suppose the con- 

1 
s 

ac 

Fig 1- Equivalent circuit of a mag- 
netic cartridge. 
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Fig. 2- Circuit of one -tube preamp. 
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Fig. 3 -Solid line: RIAA characteristic, X indicates actual preamp frequency 
response; dashed line: preamp input impedance. 

47 

www.americanradiohistory.com

www.americanradiohistory.com


AUDIO -HIGH FIDELITY 
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Fig. 4- Standard preamp circuit. 

fleeting cable were terminated in a low 
resistance Ro. If Ro were equal to the 
characteristic impedance of the cable, 
then the pickup would always be ter- 
minated in Ro and its performance 
would be independent of cable length 
no matter how long the cable might be. 
Even if Ro were made several times the 
characteristic cable impedance, it would 
still be possible to use a considerable 
length of cable before its capacitive 
reactance became equal to Ro at the 
upper limit of the of range. 

Terminating the pickup in a low re- 
sistance produces high- frequency at- 
tenuation by itself, of course, but it is 
an attenuation that is predictable and 
controllable. In addition, its slope with 
frequency is such that with minor 
modifications it can be used to com- 
pensate the pickup response for modern 
recording characteristics. 

A simple resistive termination of this 
sort is impractical due to the low de- 
veloped voltage of the usual magnetic 
pickup. To overcome tube noise and 
hum in the preamp, the amplifier input 
must be kept as large as possible and 
little or no attenuation of the pickup's 
output can be permitted. 

We now recall two facts concerning 
feedback amplifiers: First, an ampli- 
fier's input impedance can be modified 
by feedback. Second, the application of 
feedback does not change the signal - 
to -noise ratio of an amplifier. These 
facts suggest that a phonograph pre - 
amp can be made that will load the 
cartridge cable with a low impedance 
and at the same time maintain the 
signal -to -noise ratio that exists when 
a short cable and no feedback are used. 

Fig. 2 is a circuit for such an ampli- 
fier. The two sections of the 12AX7 are 
connected in cascade. Negative feed- 
back is taken from the cathode of the 
second section and is applied through 
the network consisting of C4, C5, R3, 
R8 and R4 to the amplifier's input. If 
the network consisted only of R3, the 
amplifier's input impedance would be a 
constant resistance throughout the 
audio range. The purpose of the addi- 
tional elements is to vary the input 
impedance with frequency and correct 
the output of the G -E cartridge in ac- 
cordance with the RIAA playback char- 
acteristic. The RIAA characteristic is 
plotted in Fig. 3. The crosses on this 
curve indicate the measured amplifier 
response, obtained by driving the unit 
from a signal source of 10 my in series 
with a 330 -ohm 500 -mh impedance, 
which simulates the G -E cartridge. 

Also shown in Fig. 3 is the magnitude 
of the preamp's input impedance. Note 
that at the high- frequency limit of the 
range, the impedance is a resistance of 
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about 400 ohms. If an ordinary preamp 
were used with the G -E cartridge, a 
terminating capacitance of 200 µµf 
would place the cutoff frequency at 
about 16,000 cycles. With a cable 
capacitance of 50 µµf per foot, the 
cable should be no longer than about 
4 feet. Using the feedback preamp, a 
capacitance of .02 pf is permissible 
for the same cutoff frequency and the 
cable may be up to 400 feet long. 

Reducing input impedance by using 
negative feedback may seem curious, be- 
cause we are accustomed to amplifiers 
in which the input impedance is raised 
by this means. The reduction will be 
less strange to readers who follow de- 
sign advances in audio power ampli- 
fiers; it is now common practice to 
modify amplifier output impedance by 
a combination of positive and negative 
feedback. The output impedance is re- 
duced by either negative voltage or 
positive current feedback, and increased 
by either positive voltage or negative 
current feedback. 

In the preamplifier, the input im- 
pedance is similarly affected. The volt- 
age fed back to the input is negative 
with respect to the source voltage, but 
it is applied in shunt with the source, 
thereby increasing the source loading, 
which is the same as reducing the 
amplifier input impedance. Had the 
feedback voltage been applied in series 
with the source, the source loading 
would have been reduced and the ef- 
fective input impedance increased. 

Low distortion level 
The negative feedback used in the 

preamp helps reduce amplifier dis- 
tortion. The circuit shown in Fig. 4, 
which corresponds to one used in many 
installations, was set up with a 1,000 - 
cycle source in series with 3,300 ohms. 
With an amplifier output of 1 volt, the 
total harmonic distortion was 0.5 %. 
The same test on the feedback preamp 
gave 0.1% distortion. Since the audio 
generator used in the measurements 
had inherent distortion of the same 
order, the actual preamp distortion may 
be less than 0.1 %. 

Total hum and noise in the preamp's 

output is over 60 db below 1 volt. This 
hum level was obtained only with 
selected 12AX7 tubes and with the 
usual arrangement of a hum -balancing 
potentiometer connected across the 
heater supply, as shown in Fig. 2. 

The feedback network C4, C5, R3, 
R8 and R4 has been determined only 
for the G -E series of cartridges. Other 
pickups, having different values of re- 
sistance and inductance, will require a 
different set of feedback circuit con- 
stants. The easiest way to determine 

TABLE OF PHONOGRAPH CARTRIDGE 
CHARACTERISTICS 

Manufacturer R L 
and type (ohms) lmhl 
Audax HiQ7 
Clarkstan 204 
G -E RPX- 050, 052, etc. 
Pickering 120, 140 
Pickering 260 
Recoton- Goldring 500 

575 
1,300 

340 
600 
750 

1,500 

700 
350 
520 
165 
130 
550 

E 
(rated mid 

20 
30 
10 
30 
30 
30 

these is by experiment. The procedure 
is to connect a low- impedance audio 
signal source (10 ohms or less) of rated 
pickup output voltage in series with 
the cartridge and amplifier input. An 
ac vtvm is connected to the amplifier's 
output. Curves of output voltage vs. 
frequency are then run for different 
feedback circuit values until the set is 
found that matches the RIAA charac- 
teristic or whatever characteristic is 
desired. Alternatively, a dummy net- 
work may be used in series with the 
generator instead of the pickup itself. 
The resistance and inductance of the 
dummy should duplicate the actual 
pickup constants. The accompanying 
table lists these constants for most 
high- impedance cartridges. 

This preamp -with only slight modi- 
fications -was used in the "Bookshelf 
Audio Amplifier" (RADIO- ELECTRONICS, 
April, 1957, page 32) and has turned 
in an excellent job. END 
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Part I -Types of arms; separated vertical and 
horizontal pivots; Fairchild 280A/281A; Audax 
KT- 12 /KT -16; Pickering 190D; Shure Studio 
Dynetic and General Electric A1- 500/A1 -501 

PICKUP 
ARMS By JULIAN D. HIRSCH 

THE vital role of the pickup arm in 
audio reproduction is not as 
widely understood as it should be. 
The arm bears the same relation- 

ship to the cartridge as the speaker en- 
closure does to the speaker it houses. 
Most, if not all, of the extreme low - 
frequency reproduction of a phono 
system is dependent on the properties 
of the arm. Because its contributions 
are largely confined to frequencies be- 
low 40 cycles, they are not as audibly 
striking as those of a speaker enclosure 
which may influence the response for 
several octaves higher. 

Apart from frequency- response con- 
siderations, pickup arms have a consid- 
erable effect on playback distortion. A 
poor arm may introduce large amounts 
of distortion or may even cause the 
pickup to fail to stay in the groove. 
Operating convenience must also be 
considered since, unlike the speaker 
enclosure, a phono arm is handled fre- 
quently and contains a rather delicate 
mechanism--the phono cartridge. An 
arm which is awkward to handle or is 
easily dropped may prove unsatisfac- 
tory even though its acoustical design 
be excellent. 

A surprisingly large number of phono 
arms are offered for home use. In this 
series of articles I will describe most of 
the approximately 20 high -quality 
types, pointing out their unique fea- 
tures and essential design principles. 

The arms may be classified accord- 
ing to several of their design character- 
istics. For example, some arms do not 
employ damping means, while others 
use various forms of viscous damping 
to eliminate or minimize the major 
resonance. From the standpoint of the 
user, perhaps the most obvious differ- 
ence between various makes is the 
manner of pivoting the arm in the 
vertical and horizontal planes. (We will 
consider the vertical pivot as that which 
allows the arm to move vertically, al- 
though the pivot axis is horizontal. 
Similarly, the horizontal pivot is the 
one that allows the arm to traverse the 
record.) 

In some designs, both pivots are lo- 
cated essentially at the same point, 
usually near the rear of the arm. In 
handling this type, the entire arm 
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swings upward when it is lifted to or 
from the record. Other arms have the 
vertical pivot located well forward of 
the horizontal pivot. A large portion of 
the arm does not move vertically when 
the cartridge is lifted from the record. 
This type of construction allows a 
fairly large counterweight to be used. 
This gives the arm considerable lateral 
mass and a low resonant frequency, 
while the vertical mass is kept low for 
reduced record wear. A third type is 
actually the ultimate refinement of the 
second, in which the vertical pivot is 
at the front of the arm, immediately 
behind the cartridge. Such arms have 
little or no up and down movement in 
handling, and require the user to de- 
velop a special technique if he is ac- 
customed to the more conventional de- 
signs. 

Several unconventional arms have 
been designed to reduce or eliminate 
entirely the tracking error which is the 
inevitable result of playing a record 
made with a cutter which travels on a 
radius with an arm that rotates on a 
single pivot point outside the record 
diameter. 

Other distinctions between arms in- 
clude the degree of lateral balance, 
various types of leveling and height 
adjusting mechanisms, use of springs 
or counterweights for stylus -force ad- 
justment and others too minor to con- 
sider. Obviously, to categorize the large 
number of arms for comparison pur- 
poses, it is necessary to make certain 
arbitrary decisions as to the basic 

design differences. Since the relative 
location of vertical and horizontal 
pivots directly affects the feel of the 
arm more than any other factor (ex- 
cept the presence of viscous damping, 
which is used on only a few types) , we 
will use this as our basis for grouping 
the arms. 

Separated pivots 
The first two arms in this category 

are the Fairchild 280A/281A and the 
Audax KT- 12/KT -16. Each has its 
vertical pivot located several inches 
forward of the horizontal one. Apart 
from this, they have little in common 
in the way of appearance or handling 
feel. 

The Fairchild 280A (Fig. 1) and 
281A are of similar design, and are in- 
tended for playing 12- and 16 -inch 
records, respectively. They are laterally 
balanced by the counterweight at their 
rear. Because of this, leveling is not 
critical and they are relatively insensi- 
tive to the effects of jarring. The 
vertical pivots are located about 40% 
of the way from the rear of the arm 
to its front. 

The arm is constructed of extruded 
aluminum, of about 1- inch -square cross - 
section. This provides rigidity and 
minimizes torsional resonances which 
can occur in an arm. The weight of 
the forward portion of the arm and the 

ARM BODY 

Fig. 2 -One of the vertical 
pivots used in the 

Fairchild arm. 
wwr 

Fig. 1 -The Fairchild 
280A 
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cartridge is counterbalanced by a long 
spring which is adjusted with a thumb- 
screw under the arm. 

The pivot bearings are simple yet 
effective. Fig. 2 shows their construc- 
tion. They are individually adjusted at 
the factory for optimum performance. 
The base of the Fairchild arm is 
fastened to the motor board by three 
screws and rests on rubber grommets. 
The screws may be tightened against 
these grommets to level the arm rela- 
tive to the motor board. A single screw 
may be loosened to permit vertical ad- 
justment of arm height to accommodate 
any turntable. Another adjusting screw 
enables the arm to be set so the stylus 
cannot strike the turntable if no record 
is on it. 

Two unique features of the Fairchild 
arms are the absence of an arm rest 
and the plug -in drawers (or heads) for 
cartridges. A detent built into the 
base holds the arm in rest position 
without the need of mounting the usual 
separate arm rest on the motor board. 
The cartridge is mounted in a separate 
metal drawer which slides into the 
open front of the arm. It will accom- 
modate practically any cartridge which 
mounts on standard 1/2-inch centers. 

In the arm are a pair of springs 
which make solderless connections to 
the cartridge pins, for a wide range of 
lengths and spacings of these pins. 
When the drawer is removed, the 
springs short- circuit, preventing loud 
hum or noise when changing cartridges 
(and also safeguarding the speaker 
cone). 

Audax KT- 12 /KT -16 
The basic Audax arm has been on the 

hi -fi scene for many years and has 
enjoyed an excellent reputation. In 
the past, its usefulness has been lim- 
ited by the fact that it would accept 
only Audax cartridges. But the new 
KT series has a removable shell which 
accommodates any standard magnetic 
cartridge as well. Fig. 3 shows the 
Audax KT -16 arm. 

Perhaps the most novel feature of 
these arms is that they are sold in kit 
form at a saving of nearly 50% over 
their assembled prices. The arms can 
be assembled in less than 15 minutes, 
using only a screwdriver. 

Unlike the Fairchild arm, the entire 
body of the Audax arm moves in the 
vertical plane. Only a small angular 
movement is possible vertically since 
the vertical pivots are 2 inches forward 
of the horizontal pivots and the rear 
of the arm strikes the base assembly 
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when the arm is raised more than a 
few degrees. 

The arm is made of light aluminum 
with a U- shaped cross -section. A heavy 
brass counterweight in the rear is ad- 
justed by loosening a knurled screw, 
permitting a wide range of stylus -force 
adjustment with any cartridge. The 
vertical pivots are simply screws with 
conical ends which are threaded 
through the sides of the arm and fit 
into small dimples in the pivot casting. 
The adjustment for low friction and 
low play is easily made, after which 
protective caps lock the pivot screws. 

The horizontal pivot, described by 
Audax as "compass -point pivoting," 
can be seen in Fig. 4. The entire arm 
mass is supported on a needlepoint, 
which provides low friction and has no 
adjustments or wearing parts. The 
slot, which covers a 90° arc in the base, 
is engaged by a screw in the pivot 
casting and prevents the arm from 
being rotated more than 90 °. This is 
to keep the pickup from being placed 
on the wrong side of the record, which 
could damage the record grooves. The 
screw visible at the front of the pivot 
casting provides a stop to prevent the 
stylus from striking the turntable in 
the absence of a record. 

The outstanding feature of the Audax 
design is its simplicity, since it has a 
minimum number of moving or adjust- 
able parts. One minor disadvantage 
of this emphasis on simplicity is the 
need for shims to adjust arm height. 
Cardboard shims are supplied with the 
arm and are placed under the base as 
needed to fit the turntable height. 

Pickering I 90D 
For many years Pickering 190- 

Fig. 3 (Left) -Audax KT -16, 
sold in kits or fully as- 

sembled. 
Fig. 4 (Below) - 
Closeup of Audax 

pivot assembly. 

series arms have held a unique place 
in the field. The entire arm is con- 
strained in the vertical plane, and only 
the cartridge pivots vertically. Fig. 5 
is a phantom view of the Pickering arm. 
The arm body has a rectangular cross 
section and is extremely rigid. It is 
counterweighted and is balanced about 
the horizontal pivots. Leveling the 
arm is completely noncritical, as it 
will track records with the motor board 
inclined 45° or more to the horizontal. 

The arm's height is adjusted by 
loosening a single screw and sliding the 
entire arm up or down on the upright 
rotating spindle which forms the hori- 
zontal pivot. This spindle contains two 
precision ball- bearing assemblies and 
has extremely low friction. The base 
mounts with a single screw passing 
through the motor board, and three 
adjusting screws permit the arm to be 
set parallel to the turntable surface. 
This is an important adjustment since 
the arm. cannot move in the vertical 
plane. 

At the extreme forward end of the 
arm is a small pivoted plate on which 
the cartridge is mounted. Needle bear- 
ings are used for the vertical pivots. A 
long stretched spring counterbalances 
the weight of the cartridge and its 
mounting plate, and a knurled wheel 
underneath the arm permits the stylus 
force to be adjusted conveniently. 

Although the body of the Pickering 
190D arm is straight, the necessary 

Fig. 5 (Above) - Phantom 
view of Pickering 190D. 

Fig. 6 (Right) - The 
Pickering arm in use. 
Notice the magnetic arm 

rest. 
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JEWEL THRUST BEARING 

HEIGHT ADJUSTMENT SCREW 

LIFT BUTTON 

COUNTERWEIGHT 

COUNTER- 
WEIGHT 

MOUNTING SPRING 

DYNAMIC DAMPING 

ARM -REST MAGNET 

Fig. 7 -Shure Studio Dynetic also has 
a magnetic rest. 

offset angle is provided by the orienta- 
tion of the cartridge mounting. The 
arm is supplied with a mounting clip 
for the Pickering 350 Fluxvalve car- 
tridge, but this can be removed and 
any cartridges having standard 1/z -inch 
centers can be mounted. The finger 
lift at the end of the arm merely lifts 
the stylus clear of the groove, and the 
arm is swung to the desired position 
without any vertical motion. This re- 
quires a somewhat different technique 
than any other arm does. 

This design has the advantage that 
the cartridge is protected and cannot 
strike the center spindle of the turn- 
table. The design of the finger lift also 
prevents the stylus from striking the 
turntable in the absence of a record, if 
properly adjusted. 

The salient feature of the Pickering 
design is the reduction of vertical mass 
to a practical minimum, using conven- 
tional cartridges. Not only is the car- 
tridge mounting plate as small and 
light as possible, but a spring counter- 
balance is used instead of a counter- 
weight which would add to the vertical 
mass. The heavy counterweight at the 
end of the arm serves the dual function 
of balancing the arm laterally and pro- 
viding a high lateral mass, resulting in 
an arm resonance well below the audio 
range. 

Another novel feature of the Picker- 
ing 190D is the magnetic arm rest 
(Fig. 6). The arm is shown installed on 
a motor board and the magnet can be 
seen on the side of the arm. The arm 
rest (not shown) is an upright piece 
of steel to which the arm is held by the 
magnet. 

The Pickering 190D is available only 
in a 16 -inch model, but the stubby 
counterweight gives little overhang and 
it can frequently be installed in loca- 
tions too cramped for other 16 -inch 
arms. 

Shure Studio Dynetic 
The basic philosophy behind the de- 

sign of the Shure Studio Dynetic arm 
is similar to that of the Pickering 
190D, although there does not appear 
to be any physical resemblance between 
them. 

Fig. 7 shows the Shure arm in 
playing position. It comes in 12- and 
16 -inch models. Notice the magnetic 
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JEWEL BEARING 

DYNETIC CARTRIDGE 
OFFSET STYLUS 

BUTTON SPRING 

arm rest. Fig. 8 is a phantom view of 
the Shure pickup. The vertical pivot is 
located just behind the cartridge. Ruby 
jeweled bearings are used in both verti- 
cal and horizontal pivots. The arm is a 
slim streamlined device and can be 
adjusted vertically for turntable height 
by loosening a screw and sliding it up 
or down on the horizontal pivot spindle. 

The cartridge mass is counterbal- 
anced by a threaded weight, which is 
moved back and forth for stylus -force 
adjustment. The special Shure car- 
tridge, an integral part of this arm', 
has a very low mass so the total verti- 
cal mass is still quite small. The arm 
itself is straight, with the offset angle 
built into the stylus assembly of the 
cartridge. 

Like the Pickering 190D, the Shure 
arm does not move in the vertical plane. 
A unique system lifts the stylus from 
the record. A small plastic button on 
the top of the arm is pressed down to 
lift the cartridge and released to lower 
it to the record. Since the cartridge 
itself is never handled by the user, and 
the maximum downward force it can 
exert is only 2 grams, it is impossible 
to damage the record or stylus by acci- 
dentally knocking the arm across the 
record. 

The Shure design incorporates a new 
and novel damping system, termed 
"dynamic damping." The weight at the 
rear of the arm balances it about the 
horizontal pivot's axis. It is connected 
to the body of the arm by a springlike 
suspension bar. The space between the 
weight and arm is filled with a plastic 
material. The physical and mechanical 
constants of the system are chosen so 
that at the arm's resonant frequency 
the plastic provides mechanical resist- 
ance which effectively damps the 
resonant peak. At other frequencies, 
the mechanical resistance has no effect 
IJ. D. Hirsch, "Modern Phono Cartridges," Part 
IV, RADIO- ELECTRONICS, July, 1957. 

Fig. 9 -A tub- 
ular arm is 
used in the 

G -E Al -500. 

COVER PLATE 

MOUNTING SCREWS 

Fig. 8- Phantom look at the 
Shure arm. 

so there is no possibility of a viscous 
drag which might introduce undesir- 
able lateral or vertical forces when 
playing eccentric or warped records. 

G -E A 1-500/A1-50 I 

Like the preceding two, General 
Electric arms (see Fig. 9) have a wide 
separation between vertical and hori- 
zontal pivots, with most of the arm 
constrained in the vertical plane. 

The main body is a rigid tube, 
mounted on a very -low- friction, hori- 
zontal pivot spindle. Its height is 
adjusted by sliding the arm up or down 
the spindle. The cartridge shell is re- 

The Rek -O -Kut A -120/A -160, 
Pickering 194D, Leak Dynamic 
and Weathers pickup arms will 
be described in the next install- 
ment. 

movable for easy cartridge installation, 
though it is not a plug -in shell. The 
entire shell is offset for correct track- 
ing. 

The cartridge is counterbalanced by 
a sliding weight on a boom extending 
to the rear of the shell. This boom has 
a gram scale which reads the stylus 
force directly when using G -E car- 
tridges or others of equal weight. 

The cartridge shell may be tilted up- 
ward 90° to inspect, clean, or replace 
the stylus. 

There is almost no overhang to the 
rear of the horizontal pivot, so the arm 
can be installed in limited space, es- 
pecially in its 12 -inch version (A1 -500) . 

However, it is not laterally balanced 
and must be carefully leveled for 
proper operation. 

The next article in this series will 
describe the large group of arms with 
vertical and horizontal pivots located 
close to each other. TO BE CONTINUED 
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WIN 
Two 3- channel units that can 

be used to provide any crossover 
frequencies between 100 and 

10,000 cycles 

electronic 
crossovers 

By NORMAN H. CROWHURST 

N increasing number of readers 
have been writing me to ask 
about electronic channel sep- 
arators. Circuits they have 

tried suffer from excessive noise, 
hum or distortion. Then, too, some want 
to adjust .the crossover frequencies in 
different ways. To overcome all these 
problems I have developed a couple of 
universal channel -filter circuits, along 
with a design chart that indicates com- 
ponent values for any desired crossover 
frequencies. 

The two circuits have been carefully 
designed so the amplification level does 
not run up into distortion or down into 
the noise region. Sometimes these prob- 
lems occur because the channel sepa- 
rator provides extra gain and proper 
attenuation is not inserted at the right 
place. The circuits presented here have 
zero insertion loss -the input and out- 
put levels are the same. Also, consider- 
able feedback minimizes distortion. 

Both circuits can readily be added to 
existing equipment, an essential feature 
for our purpose, because the single tube 
for each channel filter requires less 

than 1 ma at 250 volts for its plate 
screen supply. If existing equipment 
does not have reserve heater supply 
(6.3 volts at 300 ma for each channel), 
it can be obtained cheaply from an addi- 
tional filament transformer. 

Both circuits use a single 6AU6 for 
each channel. The difference between 
them is that the simpler circuit gives a 
12 -db -per- octave transition rate, while 
the more complicated one steps up the 
transition to an ultimate slope of 24 
db per octave. As previous articles have 
pointed out, the shallower transition is 
usually recommended. But some readers 
have asked, "How can I make the transi- 
tion more sudden," so a circuit is in- 
cluded that gives the full 24 db per 
octave. However, circuit values are 
much more critical if the correct re- 
sponse is to be obtained. Various values 
around the circuit may have to be ad- 
justed to get a smooth response, turning 
over at the correct frequency. 

Simpler I2 -db circuit 
In the simpler circuit (Fig. 1), the 

effective dynamic range of the 6AU6 

R5 MEG I 

RI R3 

150K 220 K 
INPUT FROM 
CATH FOLL PREAMP 

1 

R2 

RI- 150,000 ohms 
R2- 68,000 ohms 
R3, 6- 220,000 ohms 
R4, 9- 820,000 ohms 
R5-I megohm 
R7 -2,700 ohms 
R8- 910,000 ohms, 5% 

Fig. 1 -Basic circuit 
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Cl 2 

6AU6 
V 5 

68K 0-C2 
R4 

7 C5 

116 220K 

RB 

910 K 

5% 
.I 

820 K 

R7 2.7K 

O 119 820K 

C3 

©C4 RIO 330 K OUTPUT 

©SEE TEXT 

250V RESISTORS & CAPACFIbRS 1016 

HTR PINS 3&4 

RIO -330,000 ohms 
All resistors 1/2 watt, 10% unless noted 
CI 2, 3, 4 -See text 
C5-0.1 µf 
All capacitors, ceramic, molded or high- quality 
paper; 10% tolerance 
V-6AU6 

E8=250V 

Rs=220K 

VQ2=60V 

PLATE CKT ;m 
(.4MA FOR .4V I 

=I000pmhm) 

/I 

GRID SWING 

AV 

SCREEN CKT jm 
119 MA FOR AV 
=4750mhos) - 

I 

t 

Fig. 2- Plate- and screen- current char- 
acteristics of the 6AU6, showing how 
values are chosen to give minimum dis- 

tortion in the circuit of Fig. 1. 

600 1., 4 KC 
FREQ 

Fig. 3 -The frequency distribution used of bandpass channel filter giving 12 -db -per- octave rolloffs. for the sample calculations in the text. 
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VALUES FOR CIRCUIT OF FIG.5. 

CROSSOVER FREQUENCY - CYCLES 
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CAPACITANCE VALUE - MICROFARAD 

CAPACITOR RATINGS FOR 
ELECTRONIC CROSSOVER CIRCUITS 

DECEMBER, 1957 53 

r c 
m 

www.americanradiohistory.com

www.americanradiohistory.com


!RESISTORS d CAPACITORS I0%! 

AUDIO -HIGH FIDELITY 

I MEG 

150K 220K 25ppf 

8K 

IMEG 

150 K 
INPUT FROM 

CATH FOUL 

PREAMP 

150K 

22016 

6816 

!MEG 

220K 

68K 

K T5-30ppf 

330 K 
TO TWEETER AMPL 

I HTR PINS 3 d 41 

150ppf 820K 

300ppf 3306 

6AÚ6 2206 

910K 
I 5% 

.002 820K 2.76 

.05 S820K 

T 

TO MID -RANGE AMPL 

1 > 

-- .002 S330K 

NOTE: When purchasing parts for this circuit, 
use parts list for Fig. T and multiply the number 
of individual components by the number of 

TO WOOFER AMPL 

25gv 7 

channels in the system. Some capacitors are 
omitted in the tweeter and woofer channels. See 
text. 

Fig. 4- Complete circuit of 3 -way separator with 12 -db- per -octave rolloffs. 
06 I MEG 

N1 CI 62 R4 C3 

27K Q 826 220K 

INPUT FROM 

CATH FOLL PREAMP 
o 

0.44 
R3 36K-5% 

2 

6AU6 
Rl 270K 

R8 1K 

R5 C9 
820K :0T25V 

680 K 

I CIO -.1 

C51 RIO C7 

Q 82óK10 
R II C6::0 COT 
220K 

OUTPUT 

250V 

Fig. 5 -Basic circuit 

INPUT FROM 

CATH FOLL 

PRE AMP 

of bandpass channel filter giving 

°SEE TEXT 

RESISTORS d CAPACITORS 10% 

HTR PINS 364 

24 -db -per- octave rolloffs. 

MEG 6AU6 

2 

2716 290ppf 62K 220K 13Sppf 

36K 
5% 

RESISTORS d CAPACITORS 10X 

*-'^MM-i 
271( .00195 8216 

I MEG 

22016 

:00172 
36K 580ppf 
5% 

I MEG 

820K 

270K 

6 680K 

.I- 
50 

T25 

19.2ppf 8206 32ppf 

T 5-30ppf 

220K 
TO TWEETER MU; 

IHTR PINS 3 d 41 

6AU6 

27K 82K 220K 

125ppf 820K 180ppf 

210ppf 
660ppf 

220K 

TO 

MID -RANGE 

AMPL 

t 
270K 1 05 8ÓK 1 

680K 

013 36 K 0039 820 K + 
5% 

NOTE: When purchasing parts for this circuit, 
use parts list for Fig. 5 and multiply the number 
of individual components by the number of 

1K 
50 
25v 

..0044 
.00145...220K 

TO 

WOOFER 

AMPL 

25V 

channels in the system. Some capacitors are 
omitted in the tweeter and woofer channels. See 
text. 

Fig. 6- Complete circuit for 3 -way separator with 24 -db -per- octave rolloffs. 
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is increased by using about 14 db of de- 
generative feedback through the 2,700 - 
ohm bias resistor in the cathode circuit. 
Values of plate and screen feed resist- 
ors are such that the operating condi- 
tion works the tube around the point 
where the curvature of plate and screen 
current is very similar (Fig. 2). This 
is important because the cathode re- 
sistor linearizes the total signal current. 
If the curvatures of plate and screen 
current differ, the feedback may well 
produce more distortion rather than 
less. 

The cathode feedback gain reduction 
is not frequency -discriminating and 
leaves a highly linear amplifier with a 
gain of 30. The 1- megohm resistor from 
output to input reduces the gain, this 
time including the rolloff components, 
by a further 6 db, leaving the tube with 
a working gain of 15. The 220,000- and 
820,000 -ohm resistors in the grid cir- 
cuit reduce this to 12. Finally, input 
and output resistor networks dissipate 
the rest of the gain, so the output volt- 
age is approximately equal to that of 
the input. 

The 6 -db controlling feedback is de- 
pendent on the circuit being fed from 
Parts List for Fig. 5. 
RI- 27,000 ohms 
R2- 82,000 ohms 
R3- 36,000 ohms, 5% 
R4, I 1-220,000 ohms 
R5, 10- 820,000 ohms 
R6-I megohm 
R7- 270,000 ohms 
R8 -I,000 ohms 
R9- 680,000 ohms 
All resistors 1/2 watt, 10% unless noted 
CI -8-See text 
C9 -50 IA 25 volts, electrolytic 
CIO -0.1 µf 
All capacitors are ceramic, molded or high -quality 
paper, 10% tolerance unless noted 
V-6AU6 

a cathode follower with a source resist- 
ance of not more than about 5,000 ohms. 
If the filters are fed from the plate cir- 
cuit of a preamplifier tube, subtract 
the tube's plate resistance from 150,000 
ohms for the input feed resistor Rl. 

The capacitors responsible for low - 
frequency rolloff are Cl and C3, while 
those for high -frequency rolloff are C2 
and C4. For a section to feed a mid- 
range speaker all these capacitors will 
be needed. For the woofer unit Cl is 
not needed, and C3 can be a convenient 
value, .05 sf. Capacitors C2 and C4 
are selected (using the chart) accord- 
ing to the crossover frequency desired 
from woofer to mid -range unit. 

For the mid -range, Cl and C3 are 
determined for the crossover frequency 
between woofer and mid -range, while 
C2 and C4 are determined for the cross- 
over from mid -range to tweeter. For 
the feed to the amplifier supplying the 
tweeter C2 and C4 are omitted and the 
chart supplies values for Cl and C3 to 
get the right low -frequency rolloff to 
match the mid -range unit according to 
crossover frequency. 

For example, assume the desired 
crossover frequencies are 600 and 4,000 
cycles (Fig. 3). For the woofer unit, C2 
is .00185 tif and C4 .002 µf. This cir- 
cuit is not highly critical and if one 
capacitor is a little higher and one a 
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Fig. 7 -How to combine the amplifier's 
gain control with outputs of Fig. 4 to 

provide a balance adjustment. 

little lower than the indicated value the 
result will come out about right. Both 
capacitors could be .002 nominal, and 
response would probably come pretty 
close to the desired performance. 

For the mid -range unit, Cl is 170 
µµf and C3 is 260 µµf. These are cal- 
culated using the 600 -cycle design fre- 
quency. One at 150 and one at 270 or 
300 pµf will probably be close enough. 
Alternatively, both at 220 would also 
come pretty close. Capacitors C2 and 
C4 are calculated with the 4,000 -cycle 
design frequency and come out to 280 
and 300 µµf, respectively. Capacitors 
of 270 and 300 µµf will do nicely. 

For the tweeter unit Cl and C3 are 
26 and 40 µµf, respectively. Thus, we 
have all the values to build up a three - 
way filter which can conveniently be fed 
from a preamp's cathode -follower out- 
put. The complete three -channel circuit 
is shown in Fig. 4. 

24 -db -per- octave roll -off 
The more complicated 24 -db circuit 

(see Fig. 5) uses 18 db of feedback 
from plate to grid and consequently 
does not need the cathode degenerative 
feedback employed with the simpler cir- 

cuit. Now, the circuit has to be ar- 
ranged to get the maximum possible 
gain out of the 6AU6, if we are to ad- 
just circuit values to get a reasonable 
degree of independence in action. 

The working gain of the tube, with 
the values shown, is 250. The output 
provides a voltage stepdown of 5 to 1. 
Feedback reduces the working gain by 
an effective 8 to 1. The grid circuit 
drops it by 5 to 4 and the input attenua- 
tion arrangement gets rid of the rest. 

Correct response is dependent on 
feeding from a cathode follower. It 
would be difficult to allow the kind of 
latitude needed for plate -coupled cir- 
cuits, with a 24 -db -per- octave type. Out- 
side the passband the rate of rolloff 
approaches 24 db per octave at each 
end. 

As before, for the woofer unit, the 
odd -numbered capacitors can be omitted 
where they are not required for dc 
blocking purposes -only C5 is required, 
which can be some convenient value, 
like .05 pf. The capacitors with even 
numbers are selected (use the chart) 
using the low- frequency crossover point. 

With the same example of 600 cycles, 
the values required for the feed unit to 
the woofer amplifier are: C2, .0115 µf; 
C4 .0039 µf ; C6, .0044 µf, and C8 
.00145 µf. 

For the mid -range feed, using the 
same frequency at 600 cycles to select 
the capacitors with odd numbers, we 
get: Cl, .00195 µf; C3, 88 µµf; C5, 
125 µµf, and C7, 210 µµf. For the 
even -number capacitors in the mid- 
range feed the 4,000 -cycle frequency is 
used, giving the following values: C2, 

AUDIO -HIGH FIDELITY 

820 K 

Fig. 8 -How to combine the amplifier's 
gain control with outputs of Fig. 6 to 

provide a balance adjustment. 

.00172 µf; C4, 580 µµf; C6, 660 µµf, 
and C8, 210 µµf. 

For the tweeter unit, the odd -num- 
bered capacitors are again calculated 
with 4,000 cycles: Cl, 290 µµf; C3, 
13.5 µµf ; C5, 19.2 µµf, and C7, 32 
µµf. For the tweeter unit, C2, C4, C6 
and C8 are omitted. The complete three - 
channel circuit is shown in Fig. 6. 

If the power amplifier's input capaci- 
tance in conjunction with the output 
resistances of these circuits produces a 
high- frequency loss on the tweeter unit 
(above 10,000 cycles), compensation 
must be provided. Use a small trimmer, 
about 5 to 30 µµf, across the upper 
resistor of the output voltage divider. 
As shown at Figs. 4 and 6, that can be 
used to adjust the frequency response 
obtained in the tweeter unit. 

Most feedback amplifiers have their 
gain control right in the input circuit. 
This will shunt the output of the filters, 
altering both gain and response. Using 
a 500,000 -ohm input potentiometer in 
the circuit of Fig. 1 and a 250,000 -ohm 
input potentiometer for the circuit of 
Fig. 5, the output circuits will be as in 
Figs. 7 and 8. END 

NEXT MONTH 
..... . 
Servicing Transistor Auto Radios 

Veteran service technician Jack Darr tells of some of the things 
the service tech will run into in the newer sets, and some of the 
differences between them and their older tube counterparts. i 11 

New Amplifier Uses KT88's 
Dave Hefter, one of the originators of the Ultra- Linear circuit, 
tells how certain features of the new tubes are used to advantage 
in a 60 -watt 20- 20,000 -cycle amplifier. 110111 

All- transistor Direct -reading AF Meter 

DECEMBER, 1957 

The man who services high -quality audio equipment will find 
this a valuable instrument, as will the advanced hi -fi enthusiast. 111e®111111 
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AUDIO -HIGH FIDELITY 

Tube Data 
Ind Arfiifer Design 

AST month we discussed the use of 
information presented in tube 
manuals for designing R- C- coupled 
pentode amplifiers. This month we 

shall cover triode circuits. 
Let's use a 12AY7, a very good in- 

put stage for audio work. The RCA 
manual does not list this one. The 
Sylvania does; in fact it gives a table 
for it. But let's assume for the purpose 
of this article that we don't have the 
Sylvania book. It often happens that 
the tube we want is not in the book we 
have. But in one of those comprehensive 
tube data manuals that list every tube 
made, we find the following (ratings 
may differ in different manuals: 

Sw 

d ó 
> 

°d m É óoN ay.?. m vÉoñS 
an 4o ' ,ó:o1E6: 

120Y7 { 6.3 0.3 ¡ 150 2.0 2.5 26,500 1550 40 
12.6 0.15 1 250 3.0 4.0 23,500 1700 40 

For a low -level input stage, we shall 
probably decouple so that the plate 
supply point is about 150 volts. With 
a plate resistance of 26,500 ohms, the 
coupling resistor should be at least 
three times this and, allowing for the 
increase of plate resistance at lower 
currents, 100,000 ohms would seem a 
good value. Assuming that the biggest 
part of the supply voltage will drop 
across this, we should have about 1 ma 
of plate current, with a plate voltage 
in the region of 50. For 150 volts on the 
plate, a 2.5 -volt bias gives a plate cur- 
rent of 2 ma. Reducing everything to 
one -third, 50 volts on the plate should 
give a plate current of 0.67 ma with a 
negative grid voltage of 1.67. So 1 
milliamp would require rather lower 
grid voltage, say 1.5. This means the 
cathode resistor should be 1,500 ohms. 
For this kind of stage the following 
grid resistor could well be 470,000 ohms. 

We will estimate the gain on this 
basis. As ratings are proportional to 
those listed we can assume that the 
amplification factor will still be about 
40. But due to the drop in plate cur- 
rent, plate resistance will be higher. 
On the previous basis, as the current is 
halved, we would expect the gm to be 
divided by about 1.6. The square of 1.6 
is 2.56, and 2 is an approximate mean 
between 1.6 and 2.56. So the ac resist- 
ance will be multiplied by 1.6, to keep 
the same amplification factor, giving 
a value of 26.5 x 1.6 = 42,500. The 
100,000 -ohm plate resistor is parallel, 
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Part II -Tube data for R -C- coupled 
triode circuits and swing 
to drive output tubes 

By HERBERT RAVENSWOOD 

ac -wise, with the 470,000 -ohm grid 
resistor following, giving a plate load 
of about 82,000 ohms. So the stage 
gain is likely to approximate 

82 
40 x 

42.5 -I- 82 - 26. 

Taking a peep at the Sylvania table, 
we find values for a plate supply of 
150 and of 250 volts. By averaging the 
gain figures and bias values, it would 
seem that we may be a little conserva- 
tive on the gain, and the bias and 
operating condition we hit about right. 
Using the tube characteristic as a 
check -which we have to get from the 
Tung -Sol book (Fig. 1) -we will get 
a gain of 27 with these values (cathode 
properly bypassed) and the plate cur- 
rent will be 0.82 ma, the bias 1.23 volts 
and the plate voltage 68. On the whole 
as good a guess as can be expected 
from the information we used! 

To complete the stage design, we 
want suitable coupling capacitors. With 
a following grid resistor of 470,000 
ohms, the reactance of the coupling 
capacitor must be less than 470,000 
ohms down to 20 cycles. A .02 -pf 
capacitor satisfies this with 400,000 
ohms, or a .05 -pf capacitor will give 
a better margin, with 160,000 ohms. 

For the cathode bypass, we first 
calculate the gain without it. With a 
1,500 -ohm cathode resistor and a gain 
of 26 (taking our own figure) into 
82,000 ohms, the gain from grid to 

cathode will be 26 X ß2 = 0.475. This 

means that we need 1.475 volts in to 
get 1 volt from grid to cathode, with- 
out the bypass. This represents a gain 
reduction of almost exactly 3 db due 
to the 1,500 -ohm cathode resistor. This 
means there will be a loss of 1.5 db 
when the reactance of the bypass 
capacitor is 1,500 ohms. A value of 
5.5 pf gives a reactance of 1,500 ohms 
at 20 cycles. So anything above 10 pf 
should be OK. 

The circuit for a two -stage amplifier 
developing a gain of 675 to 730 (accord- 
ing to whether you take the guess figure 
of 26 or the one from the tube char- 
acteristic, 27), is shown in Fig. 2. 

Other design problems 
Another job in R -C- coupled amplifier 

design that often sets problems is pro- 
viding sufficient swing to drive the out- 
put tubes. The more straightforward 

circuits require only a relatively small 
swing but some need a very large one 
-for example, the cathode -follower 
output stage. None of the tabulated 
data gives a large enough swing for 
this purpose. How can we get more? 

Increasing the B- supply voltage en- 
ables a stage to provide a larger out- 
put: the highest working voltage listed 
in the RCA manual is 300, and in some 
other manuals it is only 250, but 
supplies for output stages deliver as 
much as 450. Here's an example. 

Looking through the RCA manual, 
the best triode tube for providing a 
large output swing is the 6SN7 group. 
If need be, we can work two in push - 
pull, which will help by cancelling the 
second harmonic which is bound to 
predominate in any tube operating at 
this large swing. Suppose we are 
limited on the output tube grid resis- 
tors to 500,000 ohms. The table lists 
two combinations at 300 volts using a 
470,000 -ohm grid resistor Rg: one with 
R of 100,000 ohms, giving a maximum 
E. of 96, and the other with R, of 
220,000 ohms, giving an E. of 85. 
Obviously the latter arrangement fails 
to improve the output because the high 
resistance values are starving the tube 
of current and working it too far round 
the bend. 

Fig. 3 shows the tube characteristics 
for one half of a 6SN7 -GT, with load 
lines drawn for 100,000- and 470,000 - 
ohm conditions. First the 100,000 -ohm 
line is drawn by aligning 300 volts 
with 3 ma, and the operating point 
found from the cathode resistor given 
in the manual, 3,900 ohms. The operat- 
ing point is 1.55 ma, -6 volts bias, 
from which the plate voltage is seen 
to be about 137. Now draw a load line 
through this point to represent the ac 
resistance of 100,000 ohms in parallel 
with 470,000 or 82,000 ohms. This can 
be done by aligning 5 ma and 410 volts 
with a straightedge and then drawing 
a parallel line through the found 
operating point. 

We now have the limits of voltage 
excursion for a 6 -volt grid swing each 
way from the -6 -volt bias point: 33 
and 225. This is a peak -to -peak swing 
of 192 volts, or a peak output of 96 
volts, which agrees with the manual. 
Next we can see how much second 
harmonic we have. 

The midpoint between 33 and 225 is 
129 volts. But the operating position is 
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137 volts. So the swing is 8 volts off 
center in a peak -to -peak of 192. This 
represents a second harmonic of just 
over 4% (8/192). 

Now let's see what we can do with 
450 volts of B plus: Drawing the 100,- 
000 -ohm line by aligning 450 volts with 
4.5 ma, we select an operating point at 
about 200 volts. This would represent 
a bias of about 8.8 volts, so the total 
swing would go almost to -18 volts, 
which looks as if it is getting well into 
the curvature. Dropping a little, to 8.5 
volts bias, the plate current is 2.5 ma 
so the bias resistor calculates to the 
convenient value of 3,300 ohms. Now 
we draw the 82,000 -ohm load line 
through this point and note the volt- 
ages corresponding with 0 and -17 
volts on the grid: 48 and 323. A peak - 
to -peak swing of 275, or E. = 137.5. 

To estimate distortion, the midpoint 
between 48 and 323 is 185.5, while the 
operating point is 196. This is a differ- 
ence of 10.5 volts in a peak -to -peak of 
275, representing about 3.8% second 
harmonic, which is a little lower than 
the previous figure. We could use a 
little more bias and get a little more 
swing. Say we use 3,600 ohms, giving 
9 volts bias with 2.5 ma. The relevant 
voltages will then be 48, 202 and 380, 
which works out to an E,, of 166 volts 
with still less than 4 %, distortion. 

The chart in Fig. 3 comes from the 
Tung -Sol manual. If you have been 
following along in another book, you 
may not read exactly the same voltages. 
These curves differ slightly from one 
source to another. 

But even allowing for differences, 
investigation has shown the trend on 
which we can base our "inspired guess- 
work" when the only data available are 
not enough. Going back to the table, 
we find that, using the same values of 
RP and RR at the three voltages of 90, 
180 and 300, E., steps up by a slightly 
larger ratio than B plus each time. 
The first step is double, but E. goes 
from 23 to 51, which is more than 
double -a ratio of 2.2. The second step, 
from 180 to 300, is a ratio of 1 to 1.67, 
but E. jumps from 51 to 96, a ratio 
of 1 to 1.88. The third step, from 300 
to 450, is a ratio of 1 to 1.5, but E. 
jumps from 96 to 166, a ratio of i to 
1.73. So the pattern is fairly consistent 
and should enable us to make a reason- 
able estimate. Notice what happens to 
the cathode resistor: In order, the 
values for 90, 180, 300 and 450 volts 
are: 4,800, 4,140, 3,900 and 3,600 ohms. 
Again a consistent trend. 

There are some points that must be 
watched in pushing up the B plus. See 
that tube ratings -voltage or dissipa- 
tion -are not exceeded. This is usually 
fairly safe, but a danger that may be 
overlooked is the condition during 
warmup. Single -ended tubes (plate 
connection at the base) have a max- 
imum plate voltage rating that should 
be watched. If it is seriously exceeded 
during warmup, there is risk of inter- 
nal flashover. Either get a special type 
in which allowance is made for this 
(such as the 6SN7 -GTA, whose max- 
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Fig. 1- Characteristic 
imum plate voltage is extended from 
300 to 450) or use a slow warmup 
rectifier to insure that the tube heater 
is "up" before B plus arrives. 

Using a larger cathode bias resistor 
with the same plate circuit resistors 
will always increase the available 
swing before clipping occurs, but will 
also increase the curvature producing 
second harmonic. If you don't need the 
full swing, operation will be better 
with a somewhat lower cathode resistor. 
This will reduce second- harmonic curva- 
ture and the operating plate voltage 
and plate dissipation, when high -value 
plate resistors are used. 

In general we use a certain amount 
of guesswork unless we can get the 
tube characteristics and use the full 
method, based on load -line technique, 
which has been discussed elsewhere 
(RADIO -ELECTRONICS, June, 1955; April, 
1956). After a little practice, the 
guesswork becomes almost inspired! 

curves of a 12AY7. 

Fig. 2- Two -stage, R- C- coupled triode 
amplifier. 

Even when we have access to tube 
characteristics and can draw load lines 
to our heart's content, some adjustment 
is sometimes necessary experimentally. 
So we are not much worse off without 
this advantage. The best data for R -C- 
coupled design is undoubtedly the kind 
given in the RCA manual and similar 
publications, when the tube we want to 
use happens to be included. Otherwise 
we have to resort to the kind of estimat- 
ing outlined in this article. END 
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Fig. 3- a- Characteristics of a 6SN7 -GT triode section; b-ex- 
panded section indicating load lines and operating points. 
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TELEVISION 

color 
installation 
problems 

Fuzz tells Red of his 
problems during his 
latest color job -red 
and green dots are 
like horsefeathers; 
they're all over 

By BOB MIDDLETON* 
TELEVISION CONSULTANT 

//IPULLED your egg and forgot to 
wreck it," Bess apologized. 
"Skip it," Fuzzball replied. "At 
least you didn't forget it entirely." 

Turning with a hurt look to Red, he 
said, "Did you do me dirty the other 
day!" 

"Did I ?" asked Red noncommittally. 
"Yes, you dog, you did." 
"What now ?" 
"You told me that the blue lateral 

corrector moves the blue beam left and 
right on the screen, didn't you ?" 

"Sure did," Red replied. 
"Then why doesn't it do what you 

say ?" 
"Maybe the blue lateral corrector 

was mounted in the 2 o'clock position 
on the picture tube's neck. 

`You mean that makes a difference ?" 
asked Fuzzball in amazement. 

"Looks like you found out the hard 
way," Red observed. "Reckon I ought 
to have told you. There are two ways 
to mount the corrector magnet." 

"Now you tell me," Fuzzball pro- 
tested. "Here I am slowly going crazy 
trying to remember everything you said, 
and you didn't even say it." 

Bess dropped the corner of her mouth 
open. "You've gone, boy, if you ask 
me." 

"Nobody . . ." Fuzz started to say, 
as Red reached for the sugar and stuck 
his elbow in Fuzzball's mouth. 

"Yes," continued Red, "on some sets 
you'll find the corrector magnet is not 
mounted directly over the blue gun. 
Instead, it's turned to the 2 o'clock 
position, if you call the blue gun 12 
o'clock." 

"Why ?" Fuzz asked. 
"Gives a little better purity, that 

way," Red explained. 

Where's 2 o'clock? 
"I see," Fuzzball said, nodding his 

head slowly. Then a crafty look crossed 

Author, Servicing Color TV and Sweep and 
Marker Generators for Television and Radio 
(Gernsback Library). 

his face. "Do you mean 2 o'clock stand- 
ing in front or behind the set ?" 

"Well, let's put it this way," Red re- 
plied, "just remember that the 2 
o'clock position is between the blue and 
green guns." 

"I guess that ties it down OK," ad- 
mitted Fuzzball, "but will you or can 
you explain that crazy motion I was 
fighting on the blue dot ?" 

Red lit a fag thoughtfully, and then 
replied, "It is a little harder to get 
the color dots together, with a 2 o'clock 
corrector." 

"You're the guy that's making it 
hard," Fuzzball protested. "Why don't 
you tell me these things before I go 
out on the job ?" 

"Look, Fuzz," Red replied evenly, 
"life is like that. Who do you suppose 
told me? Nobody, but nobody. It's 
lumps on the head." 

"Excuse me for living," Fuzzball 
said resignedly, "but how does the blue 
dot move ?" 

"It moves in a sort of an ellipse. 
Here, Fuzz. Here is a drawing that I 
tore out Of RADIO- ELECTRONICS. Glom 
on to that." (See Fig. 1.) 

"Dig them crazy dots," Fuzzball re- 
marked. "That's what makes it so rough 
-the red and green dots are like horse 
feathers -they're all over." 

"But not so much," Red observed. 
"The blue dots move the most." 

"It's a lot tougher to bring in a blue 
dot on an ellipse than on a straight 
line," Fuzzball bellyached. 

Red exhaled a perfect smoke ring, 
making no comment. 

"I'm just lucky I could stall on the 
job until tomorrow," Fuzzball contin- 
ued. 

"It is a little tougher to converge the 
blue dots with a 2 o'clock corrector," 
Red finally agreed. "But it's still a lot 
easier than making the dynamic con- 
vergence." 

"Don't remind me," Fuzzball groaned. 
"How did you make out on the pur- 

ity?" Red asked. 

"I fought it for a while, and finally 
ended up with the degaussing coil, and 
got it looking OK." 

"Tell you what," Red remarked, "I 
was talking to Jack Darr, and he re- 
commends that we should degauss 
picture tubes as a matter of course." 

"Before we adjust the purity ?" 
"Yep. The way Jack puts it, you 

save time on the average. It makes a 
lot of sense." 

"Are you going to follow Jack's ad- 
vice?" asked Fuzz. 

"Sure am," Red replied. "That's a 
shop rule from now on." 

"How's Jack making out with this 
color racket ?" 

"Good enough, it seems," Red replied. 
"But he sure got hold of a weird dog 
last week, on black- and -white." 

"What's the scoop ?" 
"Well, this was a Raytheon, last 

year's model- 14AY21, or something 
like that. Had pix and no sound. On 
turning the volume control full up, it 
gave a fairly good picture. But, when 
the volume control was turned down, 
the picture quietly folded up in the 
middle, overlaped, pulled in from the 
sides, and the screen went black." 

"What could cause that ?" asked Fuzz - 
ball. 

"Well, that's a good question," Red 
remarked. "I couldn't figure it, myself. 
He explained that a coupling capacitor 
had shorted from the plate line to the 
audio grid, so that it was grounded 
at one end by action of the volume con- 
trol." 

"Why did the screen go black ?" 
asked Fuzzball with a puzzled look. 

"Well," Red explained, "he pointed 
out that this grounded the 150 -volt 
line which supplies plate voltage to 
the horizontal oscillator." 

"That's the d t symptom I ever 
heard of," Fuzzball said, shaking his 
head. 

"Worse than the 2 o'clock lateral 
corrector ?" asked Red with a grin. 

"I hate to admit it, but the lateral 
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deal is a breeze compared to something 
like that," Fuzzball said meekly. 

"How did you make out on dynamic 
convergence ?" Red asked. 

"Tell you the truth . . ." Fuzzball 
started. 

"Do so, by all means," Red encour- 
aged him. 

"I got so fouled up on the 2 o'clock 
corrector that I never got that far." 

"We all go through the same mill," 
Red advised him. "Dame History is a 
very old lady and likes to repeat her- 
self." 

Dynamic- convergence tips 
"Can you give me some handy -dandy 

tips to save headaches on the dynamic 
convergence ?" Fuzzball asked. 

"I wouldn't be splashed," agreed Red. 
"Just remember, No. 1, that you bear 
down on the vertical dynamic converg- 
ence before going to the horizontal." 

"I won't forget," Fuzz promised. 
"And No. 2, it helps to start the job 

with crosshatch, instead of white dots." 
"Why ?" asked Fuzzball. 
"Simply because we start the dynamic 

job by lining up the red and green 
columns to make them straight and 
parallel. Look, here's a photo." (See 
Fig. 2.) 

"You say it's easier to start with 
lines than with dots ?" Fuzz persisted. 

"My opinion is yes," Red asserted. 
"Maybe you wouldn't agree, but take 
a look at this other photo showing the 
dot deal. See the difference ?" (See Fig. 
3.) 

Fuzzball compared the photos care- 
fully. "I would go along," he announced. 
"It's quite a bit easier to size up the 
columns on the crosshatch pattern." 

"Thank you, Mr. F." Red returned 
humbly. "I am greatly honored to have 
my own judgment confirmed by no less 
an authority than yourself." 

"Cut the sarcasm," Fuzz said, "any- 
one would think I was a Ph.D. or some- 
thing, trying to fix his own TV set." 

"What's a Ph.D. ?" asked Red in- 
nocently. 

Fuzzball looked sharply at Red, to 
see if he was joking. His face was 
blank. 

"For your information," said Fuzz- 
ball, "a Ph.D. is a degree from an in- 
stitution-it means piled high and deep, 
or something like that." 

"Do you notice anything about this 
photo (Fig. 2) ?" Red asked. 

"The blue line is out," Fuzzball sug- 
gested. 

"Right," Red agreed. "You don't 
have to cut off the blue gun, but lot's 
of guys figure it makes things less 
confusing to start." 

"Tell me something, now," Fuzzball 
blurted. 

"OK." 
"On this interaction business that 

drives me nuts, what effect do the blue 
vertical amplitude and blue vertical tilt 
have on red and green lines ?" 

"There's some interaction," Red ad- 
vised him. 

"So, even after I get the red and 
green lines straightened up, I can't 
forget about them until after the blue 
has been brought in ?" 

"They'll be giving you a gold star on 
your report card," Red remarked. "Just 
remember one thing, now. Set up the 
red and green lines with the crosshatch, 
like we've been saying. But bring in the 
blue gun on the dots." 

"Any fool can see that," agreed Fuzz- 
ball. "I can see it." 

"You might remember it," suggested 
Red, "by making it a rule to always 
start a job with crosshatch and always 
end with dots." 

"By a job I guess you mean static 
convergence, vertical dynamic and hor- 
izontal dynamic -that would make 
three jobs." 

"You're right in the groove, Buddy," 
Red agreed. 

Horizontal yoke balancer? 
"There's just one thing that's got 

me in the dark," Fuzzball recalled, "and 
that's a little coil on top of the deflec- 
tion yoke. Motorola I worked on yester- 
day had it. There's a slug can be slid 
up and down in the coil." 

"Old Eagle -Eye Fuzzball," Red ex- 
ulted, patting him on the back. "Yep, 
that's part of the convergence line -up 
on that model. That, Fuzz, is a horizon- 
tal yoke balancer." 

"OK, you joker," Fuzzball replied, 
"What's a yoke balancer ?" 

"Well, on a color set, the yoke is very 
critical. If there's a little more induc- 
tance in one coil than the other, edge 
convergence won't come in right. The 
nearer the edge you get, the more seri- 
ous it becomes. So, the yoke balancer 
is a gismo which lets you add or sub- 
tract a little inductance on one coil and 
throw it over to the other." 

"What's that got to do with the price 
of peas ?" 

"Well, you don't worry about the 
yoke balancer until you get near the 
end of the horizontal convergence. Then, 
when you have the dots pretty well in, 
except for the ends of the pattern, you 
diddle with the yoke balancer." 

"So I suppose I have interaction be- 
tween the horizontal controls and the 
yoke balancer, already." 

"A little," Red agreed. "But it's a 
small price to pay for the improvement 
in edge convergence." 

"Next thing you know," Fuzzball 
predicted, "we'll be having vertical yoke 
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balancers too." 
"We already have," Red advised him. 

"The 21 -inch model has both horizontal 
and vertical balancers." 

` Great gosh and little goldfish." 
Fuzzball exclaimed. 

"Relax, man," Red suggested. "I 
realize that the yoke balancers and the 
dynamic controls make 14 adjustments 
to fiddle with. But it's like learning to 
play horsetail poker -you got kings 
and queens and aces and deuces and 
four colors instead of three. But I 
never saw you in no bind in horsetail 
poker." 

"That's different," Fuzzball protested. 
"But tell me, how long should I take to 
tame them little color dots ?" 

"The boss gives you three days on 
your first job," Red advised, "but he 
charges the set owner for a half hour 
of convergence time." 

"You mean the shop's losing money 
on me ?" asked Fuzzball in an unbeliev- 
ing tone. 

9' lata E/atl ta........,,,... taiaiatatatatatal 
/wiiiaÌtaiataalal 
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etitsumminiiír, 
iraimmairy ji 

Fig. 2 -The red and green columns 
must be lined up straight and parallel 

with each other. 

"No," said Red, "at least I don't 
figure it is. The boss is investing 
money in you -leastways, he's taking 
a calculated risk as he says, and hopes 
that it's an investment." 

"I never thought of it quite like that," 
Fuzzball remarked. 

"Them's the conditions that prevail," 
Red advised. 

A grin crossed Fuzzball's face. 
"Suppose I throw in the sponge ?" he 
asked. 

"You'll get stomped," Red promised. 
"Can I make a suggestion ?" Bess 

asked, and without waiting for a reply, 
said, "Don't just sit there, boys -buy 
something." 

"OK. Couple cups of mud and sink- 
ers, Bess. How was the egg, Fuzz- 
ball?" Red asked. 

Fuzzball cast a wary eye in Bess' 
direction and lowered his voice. "I was 

(Continued on page 76) 

Fig. 1- Motions of the blue, red and 
green dots when a 2 o'clock lateral cor- 

rector is adjusted. 
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everybody's doing it! 

FRANK PERKINS 

Composer and arranger Frank Perkins 
listens attentively to his Decca hi -fi 
album "Music For My Lady" as its 
beautiful sounds are recreated with 
Heath high fidelity equipment. Music is 
a very important part of Frank's life, 
since his background includes composing 
and arranging musical scores for motion 
pictures, and for music publishers. 
Songs he has written include "Stars 
Fell on Alabama ", "Emaline ", "The Scat 
Song ", "The Way I Feel Tonight ", "After 
All These Years ", and "Turn Back The 
Clock ". Frank Perkins has discovered 
the beauty of Heath Hi -Fi sound ... 
and the fun of "do -it- yourself" Heathkit 
construction. So, why don't you! 

You'll get plenty of these detailed pictorial diagrams 
in your Heathkit construction manual to show where each 

and every wire and part is to be placed. Everything you 
do is spelled out in pictures so you can't go wrong. 

That's what makes it such fun! 

and here's why 
1. You get higher quality at lower cost by 
dealing direct, and by doing your own 
assembly. 

2. You receive personal, friendly, service (be- 
fore and after sale) for complete satisfaction. 
3. You benefit from the latest in engineering 
designs because of our concentration on 
kit -form equipment only. 
4. You may depend on performance as ad- 
vertised- backed by Heath's world -wide 
reputation for quality. 

5. You can take a full year to pay with the 
HEATH EASY TIME PAYMENT PLAN. 
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eathkîts 
B y D A Y S T R O M 

...fun to build 

and a thrill to own! 

III/Connect a 22 K11 resistor (red- red -orange) 
from socket CI (NS) to ground lug C9 (NS). / See Figure 8. 

(V) Connect a .005 µtd disc capacitor from 
socket C4 (NS) to IF transformer Q4 (NS). 

( ) Bend socket lug C5 and IF transformer lug 
Q3 toward each other until they make con- 
tact and overlap slightly. Solder the con- 
nection securely. (1). 

( ) Install a .005 pfd capacitor from socket 
(NS) to ground lug C9 (NS). Dress thr 
acitor close to chassis, under t' 
capacitor previously insta"- 

Read the step ... perform the operation ... and 
check it off -it's just that simple. These plainly - 
worded, easy -to- follow, steps are combined with 

pictorial diagrams to .take you through every phase of 
assembly. Let our experience be your teacher! 
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TIME PAYMENTS ... 
The Heath Time Payment Plan was designed for 
your convenience. Now, you can order the kits of 

your choice, and pay for them in small monthly 
installments. Write for full details. 

HEATHKIT EXTRA PERFORMANCE 
70 -WATT AMPLIFIER KIT 
For really high performance, with plenty of reserve power, 
the W -6M is a natural. The full 70 -watts output will seldom, 
if ever, be required. However, this reserve insures dis- 
tortion -less sound on power peaks. The W -6M will loaf along 
at normal listening levels and yet is always ready to extend 
itself when program material demands it, without the least 
amount of strain. The output circuit employs 6550 tubes with 
a special- design Peerless output transformer for maximum 
stability at all power levels. A quick- change plug selects 
4, 8 and 16 ohms or 70 -volt output and the correct feedback 
resistance. A variable damping-control is also provided for 
optimum performance with any speaker system. Extremely 
good powcr supply regulation is possible through the use of 
a heavy -duty transformer along v. ith silicon -diode rectifiers, 
which are noted for.their very long life, and yet are smaller 
than a house fuse. Frequency response at1 watt is t1 db 

from 5 cps to 80 kc with controlled hf rolloff above 100 kc. At 
70 watts output harmonic distortion is belo . 2 %,20 to 20,000 

cps and IM distortion below 1 %, 60 and 6,000 cps. Hum and 

noise 88 db below full output. In addition to high perform- 
ance, its fine appearance makes it a pleasure to display in 

your living room. Proper layout of chassis insures ease of 

assembly by eliminating those cramped and difficult places 

to get at. Clear instructions -and top -quality components. 
Get started now and make this amplifier the heart of your 

hi -fi system. Shipped express only. Shpg. 
Wt. 50 lbs. 
MODEL W -6: Consists of W -6M kit, plus WA- 
P2 preamplifier. Express only. Shpg. Wt. 59 

lbs. $129.70 

MODEL W-6M 

$Ì0g95 

HEATHKIT HIGH FIDELITY FM TUNER KIT 
This tuner can bring you a rich store of FM programming, 
your least expensive source of high fidelity material. It 
covers the complete FM band from 88 to 108 mc. Stabilized, 
temperature- compensated oscillator assures negligible 
drift after initial warmup. Features broadbanded circuits for 
full fidelity, and better than 10 uy sensitivity for 20 db of 
quieting, to pull in stations with clarity and full volume. 
Employs a high gain, cascode RF amplifier, and has AGC. 
A ratio detector provides high- efficiency demodulation 
without sacrificing hi-fi performance. IF and ratio trans- 
formers are prealigned, as is the front end MODEL FM -3A 

tuning unit. Special alignment equipment is 

not necessary. Edge -lighted glass dial for 
easy tuning. Here is FM for your home at a 

price you can afford. Shpg. Wt. 8 lbs. 

$2595 
(with cabinet) 

HEATHKIT BROADBAND AM TUNER KIT 
This AM tuner was designed especially for high fidelity 
applications. It incorporates a special detector using crystal 
diodes, and the IF circuits feature broad band -width, to 
insure low signal distortion. Audio response is t1 db from 
20 cps to 9 kc, with 5 db of preemphasis at 10 kc to corn - 

pensate for station rolloff. Sensitivity and selectivity are 

excellent, and tuner covers complete broadcast band from 

550 to 1600 kc. Quiet performance is assured by 6 db signal. 
to -noise ratio at 2,5 UV. Prealigned RF and IF coils elirninatq 
the need for special alignment equipment. Incorporateg 
AVC, two outputs, two antenna inputs, and MODEL BC -1A 

built -in power supply. Edge -lighted glass 
slide -rule dial for easy tuning. Your "best 
buy" in an AM tuner. Shpg. Wt. 8 lbs. 

(with cabinet) 

$2595 

HEATHKIT MASTER CONTROL 
PREAMPLIFIER KIT 
Designed for use with any of the Williamson -type amplifiers, 
the WA -P2 has five switch -selected inputs, each having its 
own level control to eliminate blasting or fading while 
switching through the various inputs, plus a tape recorder 
output. A hum control allows setting for minimum hum level. 
Frequency response is within t1% db from 15 to 35,000 cps. 

Equalization provided for LP, RIAA, AES, and early 78's. 

Separate bass and treble controls. Low im- MODEL WA -P2 

pedance cathode follower output circuit. All 
components were specially selected for their 
high quality. Includes many features which 
will eventually be desired. Shpg. Wt. 7 Ibs. 

99 
(with cabinet) 

An amplifier 
you will be 
proud to own 

Selects and 
controls sound 
to your taste 
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Hi -Fi equipment 
for your listening 

pleasure! 

ADVANCED -DESIGN 
25 -WATT AMPLIFIER 

Top performance 
in its 

power class! 

HEATHKIT ADVANCED -DESIGN 25 -WATT HIGH 
FIDELITY AMPLIFIER KIT 

Designed especially to satisfy critical audio requirements, 
the W -5M incorporates the extra features needed to corn - 
pl i ment the finest in program sources and speaker systems. 
Faithful sound reproduction is assured with a frequency 
response of *1 db from 5 to 160,000 cps at 1 watt, and 
harmonic distortion is less than 1% at 25 watts, with IM 
distortion less than 1% at 20 watts. Hum and noise are a full 
99 db below rated output, assuring quiet, hum -free opera- 
tion. Output taps are 4, 8 and 16 ohms. Exclusive Heathkit 
features include the "tweeter saver ", and the "bas -bal" 
balancing circuit, requiring only a voltmeter for indication. 
Years of reliable service are guaranteed through the use of 
conservatively rated, high quality components. KT66 tubes 
and Peerless output transformer are typical. Shipped ex- 
press only. Shpg. Wt. 31 lbs. 

MODEL W -5: Consists of W -5M kit above 
plus model WA -P2 preamplifier. Express only. 
Shpg. Wt. 38 lbs. $79.50 

HEATHKIT DUAL -CHASSIS 20 -WATT 
HIGH FIDELITY AMPLIFIER KIT 

MODEL W -5M 

$595 

The model W3 -AM is a Williamson -type amplifier built on 
two separate chassis. The power supply is on one chassis, 
and the amplifier stages are on the other chassis. Using 
two separate chassis provides additional flexibility in instal- 
lation. Features include the famous acrosound model TO-300 
" ultralinear" output transformer and 5881 tubes for broad 
frequency response, low distortion, and low hum level. The 
result is exceptionally fine overall tone quality. Frequency 
response is t1 db from 6 cps to 150 kc at 1 watt. Harmonic 
distortion is less than 1% and IM distortion is less than 1.3% 
at 20 watts. Hum and noise are 88 db below 20 watts. De- 
signed to match the speaker system of your choice, with 
taps for 4, 8 or 16 ohms impedance. A very popular high 
fidelity unit employing top quality components throughout. 
Shipped express only. Shpg. Wt. 29 lbs. 

MODEL W -3AM 
MODEL W- 3A: .Consists of W -3AM kit above 
plus model WA -P2 preamplifier. Express 
only. Shpg. Wt. 37 lbs. $69.50 
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HEATHKIT SINGLE -CHASSIS 20 -WATT 
HIGH FIDELITY AMPLIFIER KIT 

The model W4 -AM Williamson -type amplifier will amaze 
you with its outstanding performance. A true Williamson 
circuit, featuring extended frequency response, low dis- 
tortion, and low hum levels, this amplifier can provide you 
with many hours of listening' enjoyment with only a mini- 
mum investment compared to other units on the market. 
5881 tubes and a special Chicago -standard output trans- 
former are employed to give you full fidelity at minimum 
cost. Frequency response extending from 10 cps to 100 kc 
within db at 1 watt assures you of full coverage of the 
audio range, and clean clear sound amplification takes 
place in circuits that hold harmonic distortion at 1.5% and 
IM distortion below 2.7% at full 20 watt output. Hum and 
noise are 95 db below full output. Taps on the output trans- 
former are at 4, 8 or 16 ohms. Shipped express only. Shpg. 
Wt. 28 lbs. 

MODEL W4 -AM 
MODEL W -4A: Consists of W -4AM kit above, 
plus model WA -P2 preamplifier. Express only. $3975 
Shpg. Wt. 35 lbs. $59.50. 

e at it 
a y D A V S T R O M 

bring you the lasting satisfaction 
of personal accomplishment 

HEATHKIT GENERAL -PURPOSE 20 -WATT 
HIGH FIDELITY AMPLIFIER KIT 
The model A -9C will provide you with high quality sound 
at low cost. Features a built -in preamplifier with four sepa- 
rate inputs, and individual volume, bass and treble controls. 
Frequency response covers 20 to 20,000 cps within t1 db. 
Total harmonic distortion is less than 1% at 3 db below 
rated output. Push -pull 6L6 tubes are used, with output 
transformer tapped at 4, 8, 16 and 500 ohms. A true hi-fi unit 
using high -quality components throughout, 
including heavy -duty "potted" transformers. 
Shpg. Wt. 23 lbs. 

$3550 

MODEL A -9C 
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HEATHKIT "BASIC RANGE" 
HI -FI SPEAKER SYSTEM KIT 
The extremely popular Heathkit model SS -1 Speaker System 
provides amazing high fidelity performance for its size. 
Features two high -quality Jensen speakers, an 8" mid -range 
woofer and compression -type tweeter with flared horn. 

Covers from 50 to 12,000 CPS within t5 db, in a special - 

design ducted -port, bass reflex enclosure. Impedance is 

16 ohms. Cabinet measures 11%" H x 23" W x 11%" D. Con- 

structed of veneer -surfaced plywood, %" 

thick, suitable for light or dark finish. All wood 

parts are precut and predrilled for easy, 

quick assembly. Shpg. Wt. 30 lbs. 

MODEL SS -1 

$3995 

HEATHKIT "RANGE EXTENDING" 
HI -FI SPEAKER SYSTEM KIT 
Extends the range of the SS -1 to t5 db from 35 to 16,000 

CPS. Uses 15" woofer and super -tweeter both by Jensen. 
Kit includes crossover circuit. Impedance is 16 ohms and 
power rating is 35 watts. Measures 29" H x 

23" W x 17%" D. Constructed of veneer-sur- 
faced plywood %" thick. Easy to build! Shpg. 
Wt. 80 lbs. 

MODEL SS -1B 

9995 

Heathkîts... 
B y D A Y S T R O M 

let you save up to /z 

or more on all types 
of electronic equipment. 

HEATHKIT SINE -SQUARE GENERATOR 

The new AG -10 provides high quality, sine and square 

waves over a wide range, for countless applications. Some 

of these are; radio and TV repair work, checking scope per- 

formance, as a variable trigger source for telemetering and 

pulse work, and checking audio, video and hi -fi amplifier 
response. Frequency response is t1.5 db from 20 CPS to 1 

MC on both sine and square waves, with less than .25% sine 

wave distortion, 20 to 20,000 CPS. Sine wave output imped- 

ance 600 ohms, square wave output impedance 50 ohms, 

(except on 10v ranges). Square wave rise time less than .15 

usec. Five -position band switch -continuously variable 

tuning -shielded oscillator circuit -separate step and vari- 

able output attenuators in ranges of 10, 1, and .1 volts for 
both sine and square wave, with extra range of .01 volt on 

sine wave. Both sine and square wave can be used at the 

same time without affecting either wave 
MODEL AG-10 

form. Power supply uses silicon -diode rec- 

tifiers. Shpg. Wt. 12 lbs. $4995 

HEATHKIT AUDIO ANALYZER KIT 
The AA -1 is actually three instruments in one compact 
package. It combines the functions of an AC VTVM, an 

audio wattmeter, and an intermodulation analyzer. Input 
and output terminals are combined, and high and low fre- 
quency osci lators are built in. VTVM ranges are 0 -.01, .03, 

.1, .3, 1, 3, 10, 30, 100 and 300 volts (RMS). Wattmeter ranges 

are , 15 mw, 1. 5 mw, 15 mw, 150 mw, 1.5w,15w and 150w. 

IM scales are 1 %, 3 %, 10 %, 30% and 100 %. 

Provides internal load resistors of 4, 8, 16 or 
600 ohms. A tremendous dollar value. Shpg. 
Wt. 13 lbs. 

MODEL AA -1 

'4995 

HEATHKIT "LEGATO" 
HIGH FIDELITY SPEAKER SYSTEM KIT 
The quality of the Legato, in terms of the engineering that 
went into the initial design, and in terms of the materials 
used in its construction, is matched in only the most ex- 

pensive speaker systems available today. The listening 
experience it provides approaches the ultimate in esthetic 
satisfaction. Two 15" theater -type Altec Lansing speakers 
cover 25 to 500 CPS, and an Altec Lansing high- frequency 
driver with sectoral horn covers 500 to 20,000 CPS. A precise 

amount of phase shift in the crossover network brings the 
high frequency channel into phase with the low frequency 
channel to eliminate peaks or valleys at the crossover point, 

by equalizing the acoustical centers of the speakers. The 

enclosure is a modified infinite baffle type, especially de- 

signed for these speakers. Cabinet is constructed of veneer - 
surfaced plywood, X" thick, precut and predrilled for easy 

assembly. Frequency response 25 to 20,000 CPS. Power 
rating, 50 watts program material. Impedance is 16 ohms. 

Cabinet dimensions 41" L x 22 %" D x 34" H. MODEL HH -1 -C 

Choice of two beautiful cabinets. Model MODEL HH -1 -CM 

HH -1 -C in imported white birch for light fin- 
ishes, and HH -1 -CM in African mahogany for 
dark finishes. Shpg. Wt. 195 lbs. 

$32500 
EACH 

"BASIC RANGE" HI -FI 

SPEAKER SYSTEM 

Superlative 
sound reproduction 
through the speaker 
system of your choice 

"RANGE EXTENDING" 
HI -FI SPEAKER SYSTEM 

SINE -SQUARE 
GENERATOR 

AUDIO 
ANALYZER 

Sine and square 
waves for countless 

applications. 
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Audio 
equipment 
for your 
hi -fi testing 

AUDIO WATTMETER 

GENERAL PURPOSE" 
SCOPE 

AUDIO GENERATOR 

AUDIO VTVM 

HEATHKIT "GENERAL PURPOSE" 5" 
OSCILLOSCOPE KIT 
The model 0M -2 Oscilloscope is especially popular with 
part -time service technicians, students, and high fidelity 
enthusiasts. It features good vertical frequency response 
t3 db from 4 cps to over 1.2 mc. A full five -inch crt, and 
sweep generator operation from 20 cps to over 150 kc. Sta- 
bility is excellent and calibrated grid screen allows precise . 

signal observation. Extra features include external or in- 
ternal sweep and sync, 1 -volt peak -to -peak calibrating 
reference, 3- position step -attenuated input, adjustable spot 
shape control, push -pull horizontal and vertical amplifiers, 
and modern etched -metal circuits. Easy to build and a 
pleasure to use. Ideal for use with other audio MODEL 0M -2 

equipment for checking amplifiers. Shpg. 
Wt. 21 lbs. '425° 

HEATHKIT AUDIO WATTMETER KIT 
The AW -1 Audio Wattmeter can be used in any application 
where audio power output is to be measured. Non -inductive 
LOAD resistors are built in for 4, 8, 16 or 600 ohms imped- 
ance. Five power ranges cover 0 -5 mw, 50 mw, 500 mw, 5 w, 
and 50 w full scale. Five switch -selected db ranges cover 
-10 db to -F30 db. All indications are read directly on a 
large 4%" 200 microampere meter. Frequency response is 

64 

*1 db from 10 cps to 250 kc. Precision type multiplier re- 
sistors used for high accuracy, and crystal- diode bridge for 
wide -range frequency response. This meter is used in many 
recording studios and broadcast stations as a monitor as 
well as servicing. A fine meter to help supply 
the answers to your audio operating or power 
output problems. Shpg. Wt. 6 lbs. 

MODEL AW -1 

$295° 

HEATHKIT AUDIO SIGNAL GENERATOR KIT 
The model AG -9A is "made to order" for high fidelity ap- 
plications, and provides quick and accurate selection of 
low- distortion signals throughout the audio range. Three 
rotary switches select two significant figures and a multiplier 
to determine audio frequency. Incorporates step -type and a 
continuously variable output attenuator. Output indicated 
on large 4X" panel meter, calibrated in volts and db. Atten- 
uator system operates in 10 db steps, corresponding to 
meter calibration, in ranges of 0 -.003, .01, .03, .1, .3, 1,3 and 
10 volts RMS. "Load" switch permits use of built -in 600 - 
ohm load, or external load of different impedance. Output 
and frequency indicators accurate to within t5%. Distor- 
tion less than .1 of 1% between 20 and 20,000 MODEL AG -9A 

cps. Total range is 10 cps to 100 kc. Shpg. 
Wt. 8 lbs. $345° 

HEATHKIT HARMONIC DISTORTION METER KIT 
All sounds consist of dominant tones plus harmonics (over- 
tones). These harmonics enrich the quality and brightness 
of the music. However, additional harmonics which originate 
in the audio equipment, represent distortion. Used with an 
audio signal generator, the HD -1 will accurately measure 
this harmonic distortion at any or all frequencies between 
20 and 20,000 cps. Distortion is read directly on the panel 
meter in ranges of 0 -1, 3, 10, 30 and 100% full scale. Voltage 
ranges of 0 -1, 3, 10 and 30 volts are provided for the initial 
reference settings. Signal -to -noise ratio measurements are 
also permitted through the use of a separate meter scale 
calibrated in db. High quality components insure years of 
outstanding performance. Full instructions 
are provided. Shpg. Wt. 13 lbs. 

Heathkits. 
B y D A Y S T R O M 

are well known for 
their high quality 
and reliability. 

MODEL RD -1 

'4950 

HEATHKIT AUDIO VTVM KIT 
This new and improved AC Vacuum Tube Voltmeter is 
designed especially for audio measurements and low -level 
AC measurements in power supply filters, etc. Employs 
an entirely new circuit featuring a cascode amplifier with 
cathode -follower isolation between the input and th.e am- 
plifier, and between the output stage and the preceding 
stages. It emphasizes stability, broad frequency response, 
and sensitivity. Frequency response is essentially flat from 
10 cps to 200 kc. Input impedance is 1 megohm at 1000 cps. 
AC (RMS) voltage ranges are 0 -.01, .03, .1, .3, 1, 3, 10, 30, 
100 and 300 volts. Db ranges cover -52 db to +52 db. 
Features large 4y" 200 microampere meter, with increased 
damping in meter circuit for stability in low frequency tests. 
1% precision resistors employed for maximum 
accuracy. Stable, reliable performance in all 
applications. Shpg. Wt. 5 lbs. 

MODEL AY -3 

$2995 
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HEATHKIT COLOR BAR AND DOT GENERATOR 

The CD -1 combines the two basic color service instru- 
ments, a Color Bar Generator and White Dot Generator in 

one versatile portable unit, which has crystal -controlled 
accuracy and stability (no external sync lead required). 
Produces white -dots, cross hatch, horizontal and vertical 
bars, 10 vertical color bars, and a new shading bar pattern 
for screen and background adjustments. Variable RF out- 
put on any channel from 2 to 6. Positive or negative video 
output, variable fròm 0 to 10 volts peak -to -peak. Crystal con- 
trolled sound carrier with off-on' switch. Voltage regulated 
power supply using long -life silicon rectifiers. MODEL ED -1 

Gain knowledge of a new and profitable field 
by constructing this kit. Shpg. Wt. 12 lbs. $5995 

Heathkits... 
B y D A Y S T R O M 

are guaranteed to 
meet or exceed 
advertised specifications 

HEATHKIT TV ALIGNMENT GENERATOR KIT 
This fine TV alignment generator offers stability and flexi- 
bility difficult to obtain even in instruments costing several 

times this low Heathkit price. It covers 3.6 mc to 220 mc in 

four bands. Sweep deviation is controllable from 0 to 42 mc. 

The all- electronic sweep circuit insures stability. Crystal 
marker and variable marker oscillators are built in. Crystal 
(included with kit) provides output at 4.5 mc and multiples 
thereof. Variable marker provides output from 19 to 60 mc 

on fundamentals and from 57 to 180 mc on harmonics. 

Effective two -way blanking to eliminate re- MODEL Ts -4A 

turn trace. Phasing control. Kit is complete, 
including three output cables. Shpg. Wt. 
16 lbs. 

$4950 

HEATHKIT "EXTRA DUTY" 5" 

OSCILLOSCOPE KIT 
This fine oscilloscope compares favorably to other scopes 
costing twice its price. It contains the extra performance 
so necessary for monochrome and color -TV servicing. 
Features push -pull horizontal and vertical output amplifiers, 
a 5UPI CRT, built in peak -to -peak calibration source, a fully 
compensated 3- position step -type input attenuator, retrace 
blanking, phasing control, and provision for Z -axis modula- 
tion. Vertical amplifier frequency response is within +1.5 
and -5 db from 3 CPS to 5 MC. Response at 3.58 MC down 
only 2.2 db. Sensitivity is0.025 volts RMS /inch at 1 kc, Sweep 
generator covers 20 CPS to 500 kc in five steps, five times 
the usual sweep obtained in other scopes through the use 

of the patented Heath circuit. Etched -metal circuit 
boards reduce assembly time and minimize errors in as- 

sembly, and more importantly, permit a level 
of circuit stability never before achieved in 

an oscilloscope of this type. Shpg. Wt. 21 lbs. 

MODEL 0 -11 

$6950 

HEATHKIT ELECTRONIC SWITCH KIT 
A valuable accessory for any oscilloscope owner. It allows 
simultaneous oscilloscope observation of two signals by 

producing both signals, alternately, at its output. Four 

switching rates. Provides gain for input signals. Frequency 
response t1 db, 0 to 100 kc. A sync output is provided to 
control and stabilize scope sweep. Ideal for 
observing input and output of ampliters 
simultaneously. Shpg. Wt. 8 lbs. 

MODEL S -3 

$2195 

HEATHKIT VOLTAGE CALIBRATOR KIT 
This unit is an excellent companion for your oscilloscope. 
Used as a source of calibrating voltage, it produces near - 

perfect square wave signals of known amplitude. Precision 
1% attenuator resistors insure accurate output amplitude, 
and multivibrator circuit guarantees good sharp square 
waves. Output frequency is approximately 1000 CPS. Fixed 

outputs selected by panel switches are; .03, 0.1, 0.3, 1.0, 

3.0, 10, 30 and 100 volts peak -to -peak. Allows 
measurment of unknown signal amplitude by 

comparing it to the known output of the VC -3 

on oscilloscope. Shpg. Wt. 4 lbs. 

MODEL VC -3 

$1250 

Functional 
styling with 

clean uncluttered 
look 

COLOR BAR AND 
DOT GENERATOR 

TV ALIGNMENT 
GENERATOR 

ELECTRONIC 
SWITCH VOLTAGE 

CALIBRATOR 
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HEATHKIT TUBE CHECKER KIT 
Eliminate guesswork, and save time in servicing or ex- 
perimenting. The TC -2 tests tubes for shorted elements, 
open elements, filament continuity, and operating quality 
on the basis of total emission. It tests all tube types en- 
countered in radio and TV service work. Sockets are pro- 
vided for 4, 5, 6 and 7 -pin, octal, and loctal tubes, 7 and 9 

pin miniature tubes, 5 pin hytron miniatures, and pilot 
lamps. Tube condition indicated on 4X" meter with multi- 
color "good -bad" scale. Illuminated roll chart with all test 
data built in. Switch selection of 14 different filament volt- 
ages from .75 to 117 volts. Color -coded cable harness allows 
neat professional wiring and simplifies con- MODEL TC -2 

struction. Very easy to build, even for a be- 
ginner. Shpg. Wt. 12 lbs. $2950 

HEATHKIT HANDITESTER KIT 
The small size and rugged construction of this tester makes 
it perfect for any portable application. The combination 
function -range switch simplifies operations. Measures AC 
or DC voltage at 0 -10, 30, 300, 1000 and 5000 volts. Direct 
current ranges are 0.10 ma and 0 -100 ma. Ohmmeter ranges 
are 0.3000 (30 ohm center scale) and 0- 300,000 (3000 ohm 
center scale). Very popular with home experimenters, elec- 
tricians, and appliance repairmen. Slips 
easily into your tool box, glove compartment, 
coat pocket, or desk rawer. Shpg. Wt. 3 lbs. 

MODEL M -1 

$1450 

HEATHKIT PICTURE TUBE CHECKER KIT 
The CC -1 can be taken with you on service calls so that you 
can clearly demonstrate the quality of a customer's picture 
tube in his own home. Tubes can be tested without remov- 
ing them from the receiver or cartons if desired. Checks 
cathode emission, beam current, shorted elements, and 
leakage between elements in electromagnetic picture tube 
types. Self- contained power supply, and large 4X" meter. 
CRT condition indicated on "good -bad" scale. Relative 
condition of tubes fluorescent coating is shown in "shadow - 
graph" test. Permanent test cable with CRT socket and 
anode connector. No tubes to burn out, de- 
signed to last a lifetime. Luggage -type port- 
able case. Shpg. Wt. 10 lbs. 

MODEL CC -1 

$2250 

HEATHKIT ETCHED -CIRCUIT VTVM KIT 
This multi -purpose VTVM is the world's largest selling in- 
strument of itstype -and is especially popular in laboratories, 
service shops, home workshops and schools. It employs a 

large 4X" panel meter, precision 1% resistors, etched metal 
circuit board, and many other "extras" to insure top quality 
and top performance. It's easy to build, and you may rely 
on its accuracy and dependability. The V7 -A will measure 
AC (RMS) and DC voltages in ranges of 0 -1.5, 5, 15, 50, 150, 

500 and 1500. It measures peak -to -peak AC voltage in ranges 
of 0 -4, 14, 40, 140, 400, 1400 and 4000. Resistance ranges 
provide multiplying factors of X 1, X 10, X 100, X 1000, X 10k, 

X 100k, and X 1 megohm. Center -scale resistance readings 
are 10, 100, 1000, 10k, 100k, 1 megohm and 10 megohms. 

MODEL 27 -A A db scale is also provided. The precision 
and quality of this VTVM cannot be dup- 
licated at this price. Shpg. Wt. 7 -lbs. 

Heathkits. 
B y D A Y S T R O M 

$2450 

let you fill your exact needs 
from a wide variety 
of instruments 

HEATHKIT 20,000 OHMS /VOLT VOM KIT 
This fine instrument provides a total of 25 meter ranges 
on its two -color scale. It employes a 50 ua 4X" meter, and 
features 1% precision multiplier resistors. Requires no 
external power. Ideal for portable applications. Sensitivity 
is 20,000 ohms -per -volt DC and 5000 ohms -per -volt AC. 
Measuring ranges are 0 -1.5, 5, 50, 150, 500, 1500 and 5000 
volts, AC and DC. Measures direct current in ranges of 
0 -150 ua, 15 ma, 150 ma, 500 ma and 15 a. Resistance mul- 
tipliers are X 1, X 100 and X 10,000, with center -scale read- 
ings of 15, 1500 and 150,000 ohms. Covers 
-10 db to +65 db. Easy to build and fun to 
use. Attractive bakelite case with plastic 
carrying handle. Shpg. Wt. 6 lbs. 

MODEL MM -1 

$29" 

TUBE CHECKER 

Priced low 
to fit your 

budget 

HANDITESTER PICTURE TUBE 
CHECKER 

High quality 
test gear you 

will be 
proud to own 

ETCHED 
CIRCUIT VTVM 

20,000 

OHMS VOLT VOM 
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HEATHKIT RF SIGNAL GENERATOR KIT 
Even a beginner can build this prealigned signal generator, 
designed especially for use in service work. Produces RF 

signals from 160 kc to 110 me on fundamentals in five bands. 
Covers 110 me to 220 me on calibrated harmonics. Low im- 
pedance RF output in excess of 100,000 microvolts, is con- 
trollable with a step -type and continuously variable atten- 
uator. Selection of unmodulated RF, modulated RF, or 
audio at 400 CPS. Ideal for fast and easy alignment of radio 
receivers, and finds application in FM and TV work as well. 
Thousands of these units are in use in service shops all 
over the country. Easy to build and a real 

time saver, even for the part -time service 
technician or hobbyist. Shpg. Wt. 8 lbs. 

MODEL 5G -8 

$1950 

HEATHKIT LABORATORY RF GENERATOR KIT 
Tackle all kinds of laboratory alignment jobs with confidence 
by employing the LG -1. It features voltage -regulated B--E. 

double shielding of oscillator circuits, copper -plated chassis, 
variable modulation level, metered output, and many other 
"extras" for critical alignment work. Generates RF signals 
from 100 kc to 30 me on fundamentals in five bands. Meter 
reads RF output in microvolts or modulation level in per- 
centage. RF output available up to 100,000 microvolts, con- 

trolled by a fixed -step and a variable attenuator. Provision 
for external modulation where necessary. Buy and use this 
high -quality RF signal generator that may be 

depended upon for stability and accuracy. 
Shpg. Wt, 16 lbs. 

MODEL 16-1 

$4895 

HEATHKIT DIRECT -READING CAPACITY 
METER KIT 
Here's a fast, simple capacity meter. A capacitor to be 

checked is merely connected to the terminals, the proper 
range selected, and the value read directly on the large 
4T panel meter calibrated in mmf and mfd. 
Ranges are 0 to 100 mmf, 1,000 mmf, .01 mfd, 
.1 mfd full scale. Not affected by hand ca- 

pacity. Shpg. Wt. 7 lbs. 

MODEL CM 

82950 

Heathkits... 
B y D A Y S T R O M 

are educational 
as well as functional 

HEATHKIT "IN- CIRCUIT" CAPACI- TESTER KIT 
With the CT -1 it is no longer necessary to disconnect one 
capacitor lead to check the part, you can check most ca- 

pacitors for "open" or "short" right-in the circuit. Fast and 
easy -to save your valuable time in the service shop or lab. 
Detects open capacitors from about 50 mmf up, so long as 

the capacitor is not shunted by excessively low resistance 
value. Will detect shorted capacitors up to 20 mfd (not 
shunted by less than 10 ohms). (Does not detect leakage.) 
Employs 60cycles and, 19 megacycle test frequencies. 
Electron beam "eye" tube used as indicator. 
Compact, easy -to- build, and inexpensive. 
Test leads included. Shpg. Wt. 5 lbs. 

MODEL CT -I 

$195 

HEATH COMPANY A Subsidiary of Daysfror» 

DECEMBER, 957 

Use these 
kits for faster 
and more 
efficient testing 

RF SIGNAL 
GENERATOR 

DIRECT -READING 
CAPACITY METER 

CONDENSER 
CHECKER 

"IN CIRCUIT" 
CAPACI -TESTER 

VISUAL -AURAL 
SIGNAL TRACER 

HEATHKIT CONDENSER CHECKER KIT 
This handy instrument uses an electron beam "eye" tube 
as an indicator to measure capacity in ranges of .00001 

to .005 mfd, .5 mfd, 50 mfd and 1000 mfd. Also measures 
resistance from 100 ohms to 5 megohms in 

two ranges. Checks paper, mica, ceramic 
and electrolytic capacitors. Selection of five 
polarizing voltages. Shpg. Wt. 7 lbs. 

MODEL ( -3 

$1950 

HEATHKIT VISUAL -AURAL 
SIGNAL TRACER KIT 
Although designed originally for radio receiver work, the 
T -3 finds application in FM and TV servicing as well. Fea- 

tures high -gain channel with demodulator probe, and low - 
gain channel with audio probe. Traces signals in all sec- 

tions of radio receivers and in many sections of FM and TV 

receivers. Built -in speaker and electron beam eye tube in- 

dicate relative gain, etc. Also features built -in noise locator 
circuit. Provision for patching speaker and /or 
output transformer to external set. Shpg. Wt. 
9 lbs. 

MODEL T -3 

$2350 

, Inc. BENTON HARBOR 20, MICH. 
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HEATHKIT IMPEDANCE BRIDGE KIT 
The model IB -2A employs a Wheatstone Bridge, a Capacity 
Comparison Bridge, a Maxwell Bridge, and a Hay Bridge in 
one compact package. Measures resistance from 0.1 ohm 
to 10 megohms, capacitance from 100 mmf to 100 mfd, in- 
ductance from 0.1 mh to 100 h, dissipation factor (D) from 
0.002 to 1, and storage factor (Q) from 0.1 to 1000. A 100 -0 -100 
ua meter provides for null indications. The decade resistors 
employed are of 1% tolerance for maximum accuracy. Com- 
pletely self -contained. Has built in power supply, 1000 -cycle 
generator, and vacuum -tube detector. Special two- section 
CRL dial insures convenient operation. Instruction manual 
has entirely new schematic that clarifies 
circuit functions in various switch positions. 
A true laboratory instrument, that will pro- 
vide you with many years of fine performance. 
Shpg. Wt. 12 lbs. 

MODEL IB -2A 

595o 

HEATHKIT "LOW RIPPLE" BATTERY 
ELIMINATOR KIT 
This modern battery eliminator incorporates an extra low - 
ripple filter circuit so that it can be used to power all the 
newest transistor -type circuits requiring 0 to 12 volts DC, 

BATTERY 
ELIMINATOR 

ISOLATION 
TRANSFORMER 

Q METER 

REGULA -ED 
POWER SUPPLY 

Laboratory 
facilities 

at low cost 

68 

and the new "hybrid" automobile radios using both tran- 
sistors and vacuum tubes. Its DC output, at either 6 or 12 

volts, contains less than.3% AC ripple. Separate output 
terminals are provided for low -ripple or normal filtering. 
Supplies up to 15 amps on 6 volt range or up to 7 amps on 
12 volt range. Output is variable from 0 to 8 or 0 to 16 volts. 
Two meters constantly monitor output volt- MODEL BE -5 
age and current. Will also double as a battery 
charger. Shpg. Wt. 23 lbs. 

$3995 

HEATHKIT ISOLATION TRANSFORMER KIT 
The model IT -1 is one of the handiest units for the service 
shop, home workshop or laboratory. Provides complete 
isolation from the power line. AC -DC sets may be plugged 
directly into the IT -1 without the chassis becoming "hot ". 
Output voltage is variable from 90 volts to 130 volts allowing 
checks of equipment under adverse conditions such as low 
line voltage. Rated for 100 volt amperes con- 
tinuously or 200 volt amperes intermittently. 
Panel meter monitors output voltage. Shpg. 
Wt. 9 lbs. 

MODEL IT -I 

$1650 

Heathkits ... 
E l y D A Y S T R O M 

are designed with high -quality, 
name -brand components to 
insure long service life 

HEATHKIT "Q" METER KIT 
At this price the laboratory facilities of a Q Meter may be 
had by the average service technician or home experi- 
menter. The Q Meter permits measurement of inductance 
from 1 microhenry to 10 milihenry, "Q" on a scale cali- 
brated up to 250 full scale, with multipliers of 1 or 2, and 
capacitance from 40 mmf to 450 mmf t 3 mmf. Built in 
oscillator permits testing components from 150 kc to 18 mc. 
Large 4%" panel meter is featured. Very handy for checking 
peaking coils, chokes, etc. Use to determine values of un- 
known condensers, both variable and fixed, compile data 
for coil winding purposes, or measure RF resistance. Also 
checks distributed capacity and Q of coils. 
No special equipment is required for cali- 
bration. A special test coil is furnished, along 
with easy -to- follow instructions. Shpg. Wt. 
14 lbs. 

MODEL 8M -I 

$AA50 

HEATHKIT REGULATED POWER SUPPLY KIT 
Here is a power supply that will provide DC plate voltage 
and AC filament voltage for all kinds of experimental cir- 
cuits. The DC supply is regulated for stability, and yet the 
amount of DC output voltage available from the power 
supply can be controlled manually from 0 up to 500 volts. 
At 450 volts DC output, the power supply will provide up to 
10 ma of current, and provide progressively higher current 
as the output voltage is lowered. Current rating is 130 ma 
at 200 volts output. In addition to furnishing B+ the power 
supply also provides 6.3 volts AC at up to 4 amperes for 
filaments. Both the B+ output and the filament output are 
isolated from ground. Ideal unit for use in laboratory, home 
workshop, ham shack, or service shop. A MODEL PS -3 

large 4%" meter on the front panel reads out- 
put voltage oroutput current, selectable with $3550 
a panel switch. Shpg. Wt. 17 lbs. 
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HEATHKIT DX -20 CW TRANSMITTER KIT 
The Heathkit model DX -20 "straight -CW" transmitter fea- 
tures high efficiency at low cost. It uses a single 6DQ6A 
tube in the final amplifier stage for plate power input of 50 

watts. A 6CL6 serves as crystal oscillator, with a 5U4GB 

rectifier. It is an ideal transmitter for the novice, as well as 

the advanced -class CW operator. Single -knob band switch- 
ing is featured to cover 80, 40, 20, 15, 11 and 10 meters. Pi 

network output circuit matches various antenna impedances 
between 50 and 1000 ohms and reduces harmonic output. 
Top -quality parts are featured throughout, including 
"potted" transformers, etc., for long life. It has been given 

full "TVI" treatment. Access into the cabinet for crystal 
changing is provided by a removable metal pull -out plug 
on the left end of the cabinet. Very easy to build from the 
complete step -by -step instructions supplied, even if you 
have never built electronic equipment before. If you ap- 
preciate a good, clean signal on the CW MODEL DX -10 

bands, this is the transmitter for youl Shpg. 
Wt. 18 lbs. $3595 

Heathkits... 
B y D A Y S T R O M 

are designed by 
licensed ham -engineers, 
especially for you 

HEATHKIT DX -35 PHONE AND CW 
TRANSMITTER KIT 
The DX -35 transmitter can be thought of as the "little 
brother" of the DX -100. It features both phone and CW 
operation on 80, 40, 20, 15, 11 and 10 meters. A single 6146 

tube is used in the final amplifier stage to provide full 65 

watt plate power input on CW, or controlled carrier modula- 
tion peaks up to 50 watts for phone operation. Modulator 
and power supplies are built right in and single knob band 
switching is combined with a pi network output circuit for 
complete operating convenience. The tight fitting cabinet 

presents a most attractive appearance, and is designed for 
complete shielding to minimize TVI. Back panel control 
provides convenient switch selection of three different 
crystals, reached through access door at rear of cabinet. 
A most remarkable power package for the MODEL DX -35 

price. Complete step -by -step instructions 
with pictorial diagrams to assure your suc- 
cess in assembly. Shpg. Wt. 24 lbs. 

$5695 

HEATHKIT DX -100 PHONE AND CW 
TRANSMITTER KIT 
Listen to any ham band between 160 meters and 10 meters 
and note how many DX -100 transmitters you hear! The 

number of these fine rigs now on the air testifies to the 
enthusiasm with which it has been accepted by the amateur 
fraternity. No other transmitter in this power class combines 
high quality and real economy so effectively. The DX -100 

features a built in VFO, modulator and power supplies, 
complete shielding to minimize TVI, and pi network output 
coupling to match impedances from approximately 50 to 
600 ohms. Its RF output is in excess of 100 watts on phone 

and 120 watts on CW, for a clean strong signal on all the 
ham bands from 10 to 160 meters. Single -knob band switch- 
ing and illuminated VFO dial and meter face add real oper- 
ating convenience. RF output stage uses a pair of 6146 tubes 
in parallel, modulated by a pair of 1625's. High quality com- 

ponents are used throughout, such as "potted " transformers, 
silver -plated or solid coin silver switch terminals, aluminum 
heat- dissipatirig caps on the final tubes, copper plated 
chassis, etc. This transmitter was designed MODEL DX -100 

exclusively for easy step -by -step assembly. 
Shpg. Wt. 107 lbs. $1895° 

FUNCTIONAL DESIGN . . . 

The transmitters described on this page were de- 
signed for the ham, by hams who know what fea- 
tures are desirable and needed. This assures you 
of the best possible performance and conven- 
ience, and adds much to your enjoyment in the 
ham shack. 
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Automatically turns off 
transmitter and gives 

visual signal 

"AUTOMATIC" 
CONELRAD ALARM 

"Q" MULTIPLIER 

An ideal receiver 
for the beginning 

ham or short 
wave listener 

HEATHKIT "AUTOMATIC" CONELRAD 
ALARM KIT 
This conelrad alarm works with any radio receiver; AC -DC- 
transformer operated -or battery powered, so long as the 
receiver has AVC. Fully complies with FCC regulations for 
amateurs. When the monitored station goes off the air, the 
CA -1 automatically cuts the AC power to your transmitter, 
and lights a red indicator. A manual "reset" button reacti- 
vates the transmitter. Incorporates a heavy -duty six- ampere 
relay, a thyratron tube to activate. the relay, and its own 
built -in power supply. A neon lamp shows that the alarm is 
working, by indicating the presence of B+ in the alarm cir- 
cuit. Simple to install and connect. Your transmitter plugs into 
an AC receptacle on the CA -1, and a cable.connects to the 
AVC circuit of a nearby receiver. A built -in sensitivity con- 
trol allows adjustment to various AVC levels. Receiver 
volume control can be turned up or down, without affecting 
alarm operation. Build a Heathkit CA -1 in one MODEL CA -1 
evening and comply with FCC regulations 

$1395 Howl Shpg. Wt. 4 lbs. 

HEATHKIT "Q" MULTIPLIER KIT 

The Heathkit Q Multiplier functions with any AM receiver 
having an IF frequency between 450 and 460 KC, that is 
not "AC -DC" type. It derives its power from the receiver, 
and needs only 6.3 volts AC at 300 ma (or 12 VAC at 150 
ma) and 150 to 250 volts DC at 2 ma. Simple to connect 
with cable and plugs supplied. Adds additional selectivity 
for separating signals, or will reject one signal and eliminate 
heterodyne. A tremendous help on crowded phone and 
CW bands. Effecti+'e Q of 4000 for sharp "peak" or "null ". 
Tunes any signal within IF band.pass without changing the 
main receiver tuning dial. A convenient tuning knob on the 
front panel with vernier reduction between the tuning knob 
and the tuning capacitor gives added flexibility in operation. 
Uses a 12AX7 tube, and special high -Q shielded coils. In- 
structions for connecting to the receiver and operation are 
provided in the construction manual. A worthwhile addition 
to anq communications, or broadcast receiver. It may also be 
used with a receiver which already has a crystal filter to 
obtain two simultaneous functions, such as 
peaking the desired signal with the crystal MODEL OF -1 

filter and nulling an adjacent signal with the $(195 
Q Multiplier. Shpg. Wt. 3 lbs. 7 
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HEATHKIT GRID DIP METER KIT 

A grid dip meter is basically an RF oscillator for determining 
the frequency of other oscillators, or of tuned circuits. 
Extremely useful in locating parasitics, neutralizing, identi- 
fying harmonics, coil winding, etc. Features continuous 
frequency coverage from 2 mc to 250 mc, with a complete 
set of prewound coils, and a 500 ua panel meter. Front panel 
has a sensitivity control for the meter, and a phone jack for 
listening to the "zero- beat." Will also double as an absorp- 
tion -type wave meter. Shpg. Wt. 4 lbs. 

MODEL 6D -111 

Low Frequency Coil Kit: Two extra plug -in 
coils to extend frequency coverage down to 
350 kc. Shpg. Wt. 1 lb. No. 341 -A. $3.00 

9995 

HEATHKIT ALL -BAND COMMUNICATIONS - 
TYPE RECEIVER KIT 
This communications- receiver covers 550 kc to 30 mc in 
four bands, and provides good sensitivity, selectivity, and 
fine image rejection. Ham bands are clearly marked on an 
illuminated dial scale. Features a transformer -type power 
supply -electrical band spread- antenna trimmer -head- 
phone jack- automatic gain control and beat frequency 
oscillator. Accessory sockets are provided on the rear of 
the chassis for using the Heathkit model QF -1, Q Multiplier. 
Accessory socket is handy, also, for operating other devices 
that require plate and filament potentials. Will supply +250 
VDC at 15 ma and 12.6 VAC at 300 ma. Ideal 
for the beginning ham or short wave listener. 
Shpg. Wt. 12 lbs. 

Cabinet: Fabric covered cabinet with alumi- 
num panel as shown. Part no. 91 -15A. Shpg. 
Wt. 5 lbs. $4.95. 

MODEL At -3 

$2995 

(Lest cabinet) 

eáthkits... 
are outstanding in performance 
and dollar value 

RA ©+C- ELECTRONICS 
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HEATHKIT REFLECTED POWER METER KIT 
The Heathkit reflected power meter, model AM -2, makes an 
excellent instrument for checking the match of the antenna' 
transmission system, by measuring the forward and reflected 
power or standing wave ratio. The AM -2 is designed to 
handle a peak power of well over 1 kilowatt of energy and 
may be left in the antenna system feed line at all times. 
Band coverage is 160 meters through 2 .meters. Input and 
output impedances for 50or75 ohm lines. No external power 
required for operation. Meter indicates percentage forward 
and reflected,power and standing wave ratio from 1:1 to 6:1. 
Another application for the AM -2 is matching impedances 
between exciters or R.F. sources and grounded grid am- 
plifiers. Power losses between transmitter output and 
antenna tuner may very easily computed by inserting 
the AM -2 in the line connecting the two. No insertion loss is 

introduced into the feeder system, due to the fact that the 
AM -2 is a portion of coaxial line in series with the feeder 
system and no internal connections are actually made to 
the line. Complete circuit description and 
operation instructions are provided in the 
manual. Cabinet size is 7 -3/8" x 4 -1 /16" x 

4-5/8". Can be conveniently located at opera- 
ting position. Shpg. Wt. 3 lbs. 

MODEL AM -2 

Heathkits... 
B y D A Y S T R O M 

$1C95 

are the answer for your electronics 
hobby. 

HEATHKIT BALUN COIL KIT 
The Heathkit Balun Coil Kit model B -1 is a convenient 
transmitter accessory, which has the capability of matching 
unbalanced coax lines, used on most modern transmitters, 
to balance lines of either 75 or 300 ohms impedance. Design 
of the bifilar wound balun coils will enable transmitters with 
unbalanced output to operate into balanced transmission 
line, such as used with dipoles, folded dipoles, or any bal- 
anced antenna system. The balun coil set can be used with 
transmitters and receivers without adjustment over the 
frequency range of 80 through 10 meters, and will easily 
handle power.inputs up to 250 watts. Cabinet 
size is 9" square by 5" deep and it may be lo- 
cated any distance from the transmitter or 
from the antenna. Completely enclosed for 
outdoor installation. Shpg. Wt. 4 lbs. 

MODEL B -1 

$895 

HEATHKIT 6 OR 12 VOLT VIBRATOR 
POWER SUPPLY KITS 
These little power supply kits are ideal for all portable ap- 
plications with 6 volt or 12 volt batteries, when you are oper- 
ating electronic equipment away from power lines. By 
replacing the power supplies of receivers, small public 
address systems, or even miniature transmitters with these 
units, they can be used with conventional 6 or 12.volt bat- 
teries. Use in boats, automobiles, light aircraft, or any field 
application. Each unit provides 260 volts DC output at up to 
60 miliamperes. More than one power supply of the same 
model may be connected in parallel for in- 
creased current capacity at the same output 
voltage. Everything is provided in the kit, in- 
cluding a vibrator transformer, a vibrator, 
6X4 or 12X4 rectifier, and the necessary buffer 
capacitor, hash filter, and output filter ca- 
pacitor. Shpg. Wt. 4 Ibs. 

6 VOLT 

MODEL VP -1 -6 

12 VOLT 

MODEL VP -1 -12 

$795 
Each 

HEATHKIT VARIABLE FREQUENCY 
OSCILLATOR KIT 
Enjoy the convenience and flexibility of VFO operation by 
obtaining the Heathkit model VF -1 Variable Frequency 
Oscillator. Covers 160- 80 -40 -20 -15.11 and 10 meters with 
three basic oscillator frequencies. Better than 10 volt aver- 
age RF output on fundamentals. Plenty of output to drive 
most modern transmitters. It features voltage regulation 
for frequency stability. Dial is illuminated for easy reading. 
Vernier reduction is used between the main tuning knob 
and the tuning condenser. Requires a power source of 
only 250 volts DC at 15 to 20 miliamperes and 6.3 volts AC at 
0.45 amperes. Extra features include copper -plated chassis, 
ceramic coil forms, extensive shielding, etc. High quality 
parts throughout. VFO operation allows you to move out 
from under interference and select a portion of the band you 
want to use without having to be tied down to only two or 
three frequencies through use of crystals. "Zero in" on the 
other fellow's signal and return hisCQ on his own frequency! 
Crystals are not cheap, and it takes quite a number of them 
to give anything even approaching comprehensive coverage 
of all bands. Why hesitate? The model VF -1 MODEL VF -1 

with its low price and high quality will add 
more operating enjoyment to your ham ac- 
tivities. Shpg. Wt. 7 lbs. 

$1950 

REFLECTED 
POWER METER 

Insure your 
on the air" 

performance with 
these fine accessories. 

VARIABLE FREQUENCY 
OSCILLATOR 

VIBRATOR 
POWER SUPPLY 

i 

BALUN COIL SET 
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HEATHKIT ELECTRONIC 
IGNITION ANALYZER KIT 

Previous electronic experience is not necessary to build 
this fine ignition analyzer. The construction manual sup- 
plied has complete step -by -step instructions plus large 
pictorial diagrams showing the exact placement and value 
of each component. All parts are clearly marked so that 
they are easily identified. The IA -1 is an ideal tool for engine 
mechanics, tune -up men, and auto hobbyists, since it traces 
the dynamic action of voltage in an ignition system on a 
cathode -ray tube screen. The wave form produced is affect- 
ed by the condition of the coil, condenser, points, plugs, 
and ignition wiring, so it can be analyzed, and used as a 
"sign- post" to ignition system performance. This analyzer 
will detect inequality of spark intensity, a poor spark plug, 
defective plug wiring, breaker -point bounce, an open con- 
denser, and allow setting of dwell -time percentage for the 
points. An important feature of this instrument is its ability 
to check dynamic performance, with the engine in opera- 
tion (400 to 5000 RPM). It will show the complete engine 
cycle, or only one complete cylinder. Can be used on all 
types of internal combustion engines where 
breaker -points are accessible. Use it on auto- 
mobiles, boats, aircraft engines, etc. Shpg. 
Wt. 18 lbs. 

MODEL IA -1 

$5995 

Kit includes everything 

you need for 
construction - even 

batteries! 

RADIATION COUNTER 

BATTERY TESTER 

72 

HEATHKIT PROFESSIONAL 
RADIATION COUNTER KIT 

This Heathkit professional -type radiation counter is simple 
to build successfully, even if you have never built a kit 
before. Complete step -by -step instructions are combined 
with giant -size pictorial diagrams for easy assembly. By 
"building it yourself" you can have a modern -design, pro- 
fessional radiation counter priced far below comparable 
units. Provides high sensitivity with ranges from 0- 100, 600, 
6000 and 60,000 counts -per- minute, and 0 -.02, .1, 1 and 
10 miliroentgens- per -hour. Employs 900 -volt bismuth tube 
in beta /gamma sensitive probe. Probe and 8 -foot expand- 
able cable included in kit price, as is a radiation sample for 
calibration. Use it in medical laboratories, or as a prospect- 
ing tool, and for civil defense to detect radioactive fallout, 
or other unknown radiation levels. Features a selectable 
time constant. Meter calibrated in CPM or mR /hour in 
addition to "beep" or "click" from panel- mounted speaker. 
Prebuilt "packaged" high voltage power supply with re- 
serve capacity above 900 volt level at which it is regulated. 
Merely changing regulator tube type would allow use of 
scintillation probe if desired. Employs five 
tubes (plus a transistor) to insure stable and 
reliable operation. Kit price includes bat- 
teries. Shpg. Wt. 8 lbs. 

MODEL RC -1 

$7995 

Neathkits... 
B y D A Y S T R O M 

are supplied with comprehensive 
instructions that eliminate costly 
mistakes and save valuable time 

HEATHKIT ENLARGER TIMER KIT 

The ET -1 is an easy -to -build electronic device to be used 
by amateur or professional photographers in timing enlarger 
operations. The calibrated dial on the timer covers 0 to 1 

minute, calibrated in 5- second gradations. The continu- 
ously variable control allows setting of the "on" cycle of 
your enlarger, which is plugged into a receptacle on the 
front panel of the ET -1. A "safe light" can also be plugged 
in so that it is automatically turned "on" when the enlarger 
is turned "off." Handles up to 350 watts with built -in relay. 
All- electronic timing cycle insures maximum accuracy. 
Timer does not have to be reset after each cycle, merely 
flip lever switch to print, to repeat time cycle. A control is 
provided for initial calibration. Housed in a 
compact plastic case that will resist attack 
of photographic chemicals. A fine addition $1150 
to any dark room. Shpg. Wt. 3 lbs. 

MODEL ET -1 

HEATHKIT BATTERY TESTER KIT 

The BT -1 is a special battery testing device that actually 
"loads" the battery under test (draws current from it) while 
it is being tested. Weak batteries often test "good" with an 
ordinary voltmeter but the built -in load resistance of the 
BT -1 automatically draws enough current from the battery 
to reveal its true condition. Simple to operate with "good - 
weak- replace" scale. Tests all kinds of dry cell batteries 
within ranges of 0 -15 volts and 0 -180 volts. Slide switch 
provides for either 10 ma or 100 ma load, depending on 
whether you're testing an A or B battery. Not only deter- 
mines when battery is completely exhausted, but makes 
it possible to anticipate failure by noting weak condition. 
Ideal for testing dry cell hearing aid, flash- 
light, portable radio, and model airplane bat- 
teries. Test batteries in a way your customers 
can understand and stimulate battery sales. 
Shpg. Wt. 2 lbs. 

MODEL BT -1 

$850 
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CRYSTAL RADIO 

r 

Now you can have radio 

wherever you go - 
with the portable 

that plays anywhere! 

TRANSISTOR PORTABLE 

HEATHKIT CRYSTAL RADIO KIT 

The Heathkit model CR -1 crystal radio is similar to the 
"crystal sets" of the early radio days except that it has been 
improved by the use of sealed germanium diodes and effi- 
cient "high -Q" coils. The sealed diodes eliminate the 
critical "cats whisker" adjustment, and the ferrite coils are 
much more efficient for greater signal strength. Housed in 

a compact plastic box, the CR -1 uses two tuned circuits, 
each with a variable tuning capacitor, to select the local 
station. It covers the broadcast band from 540 to 1600 kc. 

Requires no external power whatsoever. This receiver could 
prove valuable to emergency reception of civil defense 
signals should there be a power failure. The low kit price 
even includes headphones. Complete step -by -step instruc- 
tions and large pictorial diagrams are supplied for easy 
assembly. The instruction manual also provides the builder 
with the basic fundamentals of signal recep- 
tion so that he understands how the crystal MODEL CR -1 

receiver functions. An interesting and valu- 
able "do -it- yourself" project for all ages. 
Shpg. Wt. 3 lbs. 

$795 

Heathkits... 
B y D A Y S T ROM 

are easy and fun to build, 

and they let you learn 

by "doing -it- yourself" 

HEATHKIT TRANSISTOR PORTABLE RADIO KIT 

Heath engineers set out to develop a "universal" AM 
radio, suitable for use anywhere. Their objective was a 
portable that would be as much "at home" inside as it is 
outside, and would feature top quality components for high 
performance and long service life. The model XR -1 is the 

result of these efforts. Six name -brand (Texas Instrument) 
transistors were selected for extra good sensitivity and 
selectivity. A 4" by 6" PM speaker with heavy magnet was 
chosen to insure fine tone quality. The power supply was 
designed to use six standard size "D" flashlight cells be- 
cause they are readily available, inexpensive, and because 
they afford extremely long battery life (between 500 and 
1000 hours). Costs you no more to operate from batteries 
than what you pay for operating a small table -model radio 
from the power line. An unbreakable molded plastic was 
selected for cabinet material because of its durability and 
striking beauty. Circuit is compact and efficient, yet com- 
ponents are not excessively crowded. Transformers are 
prealigned so it is ready for service as soon as construction 
is completed. Has built in rod -type antenna 
for reception in all locations. Cabinet dimen- 
sions are 9" L x 8" H x 3344" D. Comes in holi- 
day gray, with gold -anodized metal speaker 
grille. Compare this portable, feature 
by feature, to all others on the market, and 
you'll appreciate what a tremendous dollar 
value it represents! Shpg. Wt. 4 lbs. 

MODEL XR -1 

$3495 
(Less batteries) 
(With cabinet) 

HEATHKIT BROADCAST BAND RADIO KIT 

This table -model broadcast radio is fun to build, and is a 

fine little receiver for your home. It covers the standard 
broadcast band from 550 to 1600 kc with good sensitivity 
and selectivity. The 51/2" PM speaker provides surprisingly 
good tone quality. High -gain IF transformers, miniature 
tubes, and a rod -type built in antenna, assure good recep- 
tion in all locations. The power supply is transformer 
operated, as opposed to many of the economy "AC -DC" 
types. It's easy to build from the step -by -step instructions, 
and the construction manual includes information on oper- 
ational theory, for educational purposes. Your success is 
assured by completely detailed information 
which also explains resistor and capacitor 

MODEL DE -2 
color codes, soldering techniques, use of 
tools, etc. A signal generator is recom- 9895 
mended for final alignment. Shpg. Wt. 10 lbs. V 

Cabinet: Fabric covered cabinet with (Less cabinet) 

aluminum panel as shown, Shpg. Wt. 5 lbs. 
Part no. 91-9A. $4.95. 
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protects against possible 
explosion and fire from A 

undetected fuel vapor 

FUEL VAPOR 
DETECTOR 

detects electrolysis 
currents which cause 

deterioration of 
underwater metal 

fittings on your boat 

ELECTROLYSIS 
DETECTOR 

, 

I 

,. indicates condition 
and charge of batteries 

for safe cruising 

BATTERY CHARGE 
INDICATOR 

R.F. POWER 
METER 

HEATHKIT FUEL VAPOR DETECTOR KIT 
Protect your boat and its passengers against fire or ex- 
plosion from undetected fuel vapor by building and using 
one of these fine units. The Heathkit Fuel Vapor Detector 
indicates the presence of fumes on a three -color "safe - 
dangerous" meter scale and immediately shows if it is safe 
to start the engine, A pilot light on the front panel shows 
when the detector is operating, and it can be left on con- 
tinuously, or just used intermittently. A panel control en- 
ables initial calibration of the detector when installed. 
Features a hermetically- sealed meter viith chrome bezel, 
and a chrome - plated brass panel. It is very 
simple to build and install, even by one not 
having previous experience. Models FD -1 -6 
(6 volts DC) and FD -1 -12 (12 volts DC) operate 
from your boat batteries. The kit is complete 
in every detail, even to the inclusion of a spare 
detector unit. Shpg. Wt. 4 lbs. EACH 

6 volt 
MODEL FD -1 -6 

12 volt 
MODEL FD -1 -12 

$3595 

HEATHKIT BATTERY CHARGE INDICATOR KIT 
The Heathkit model CI -1 Marine Battery Charge Indicator 
has been designed especially for the boat owner, although 
it has found use in service stations, power stations, and 
radio stations where banks of batteries are kept in reserve 
for emergency power. It is intended to replace the hydro- 
meter method of checking storage batteries, and to elimi- 
nate the necessity for working with acid in small, below - 
decks enclosures. Now it is possible to check as few as one, 
or as many as eight storage batteries, merely by turning 
the-switch and watching the meter. A glance at the meter 
tells you instantly whether your batteries are sufficiently 
charged for safe cruising. Dimensions are 2 -7/8 "W x 5 -11 /16" 
H x 2" D. Operates on either 6 or 12 volt systems using lead - 
acid batteries, regardless of size. Simple in- 
stallation can be accomplished by the boat 
owner in fifteen minutes. Shpg. Wt. 3 lbs. 

MODEL CI -1 

$1695 

HEATHKIT ELECTROLYSIS DETECTOR KIT 
The Heathkit model ED -1 Electrolysis Detector indicates 
the extent of electrolysis currents between the boat's 
common ground and underwater fittings, except on boats 
having metal hulls. These currents, undetected, could 
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cause gradual corrosion and deterioration of the propeller 
or other metal fittings below the water line. It is particularly 
helpful when installing electrical equipment of any kind, 
or to determine proper polarity when power is obtained 
from a shore supply. Easy -to- build, the model; ED -1 consists 
of a hermetically- sealed, waterproof meter, special sensing 
plate, and sufficient wire to install, including the necessary 
hardware. Mounts on instrument panel 
where it can be easily Requires no 
power for operation, an nstant warn- 
ing to guard your boat for a lifetime. Shpg. 
Wt. 2 lbs. 

MODEL ED -1 

$995 

HEATHKIT RF POWER METER KIT 
The Heathkit RF Power Meter Kit is designed to sample the 
RF field in the vicinity of your transmitter, whether it be 
marine, mobile, or fixed. Output meter is merely placed in 
some location close to the transmitter, to pick up RF radia- 
tion from the antenna. Requires no batteries, electricity, 
nor direct connection to the transmitter. It provides you with 
a continuing indication of transmitter operation. You can 
easily detect if power is dropping off by comparing present 
meter readings with past ones. Operates with any trans- 
mitter having output frequencies between 100 kc and 250 
mc, regardless of power. Sensitivity is 0.3 volts RMS full 
scale, and a special control on the panel allows for further 
adjustment of the sensitivity. Meter is a 200 ua unit, mounted 
on a chrome- plated brass panel. The entire PM -1 measures 
only 3 %" W x L x 2" D. An easy way to put 
your mind at ease concerning transmitter 
operation. Shpg. Wt. 2 lbs. 

Heathkits. 
B y D A Y S T R O M 

MODEL PM -I 

now offer you completely 
modern marine equipment with 
outstanding design features 

'1495 
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HEATHKIT TRANSISTOR 
RADIO DIRECTION FINDER KIT 

The Heathkit Transistor Radio Direction Finder model DF -1 

is a self- contained, self -powered, 6- transistor super heter- 
odyne broadcast radio receiver incorporating a directional 
loop antenna, indicating meter, and integral speaker. It is 
designed to serve primarily as an aid to navigation when 
out of sight of familiar landmarks. It can be used not only 
aboard yachts, fishing craft, tugs, and other vessels which 
navigate either out of sight of land or at night, but also for 
the hunter, hiker, camper, fisherman, aviator, etc. It is 
powered by a 9 -volt battery. (A spare battery is also included 
with the kit). The frequc -ncy range Covers the broadcast 
band from 540 to 1600 kc and will double as.a portable 
radio. A directional hiph.Q ferrite antenna is incorporated 
which is rotated from the front"nel to obtain a fix on a 

station and a 1 ma meter serves as the null and tuning 
indicator. The controls consist of: tuning, volume and power 
(on -off), sensitivity, heading indicator (compass rose) and 
bearing indicator (antenna index). Overall dimensions 
are 7%" W x 5%" H x 5 %" D. Supplied with 
slip -in -place mounting brackets, which allow MODEL OF-I 

easy removal from ship bulkheads or other 
$5495 similar places. Shpg. Wt. 5 lbs. 

Heathkits... 
B y D A Y S T R O M 

are sold only by direct mail, 
passing middleman 

profits on to you 

Pioneer in 

"do -it- yourself" 

electronics 

HEATH 

radio- compass or 

as a portable radio 

HOW CAN YOU MISS? 

The Heath Company maintains a technical consultation 
service, should you experience some sort of difficulty in 
construction or operation. Although only a very small per- 
centage of our customers ever have occasion to use this 
service (usually only beginners in electronics) it is still 
reassuring to know that technical help is available when 
needed. A service department is also available, should 
you wish a complete factory check of operation and align- 
ment or repair. After you build your first Heathkit you'll 
realize how easy it is. 

riteg catalog 
Send for this 

informative booklet 
listing more than 

100 "do -it- yourself" kits. 

COMPANY A Shy oDoyrrsm, Inc. BENTON HARBOR 20eMICH. 

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 oat include 
transportation charges -they will 
be collected by the expos agency 
at time of delivery. 

ON PARCEL POST ORDERS in- 
dude postage for weight shown. 
ORDERS FROM APO'S must in- 
clude full remittance. All prices 
F.O.B. Benton Harbor, Mich. 

Name SHIP VIA 
Post 

Way 

Parcel 

Address Express 

Freight 
City & Zone State Best 

(PLEASE PRINT) 

QUANTITY ITEM MODEL NO. PRICE 

D SEND FREE Heathkit Catalog 

POSTAGE 

TOTAL 
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The 

cartridge 

of 
tomorrow 

is 

HERE! 

To ride in America's first jet airliner, you'll have to wait until 1959- 
but the cartridge of tomorrow can be yours today! The sensational new 

ESL C -6o electrodynamic cartridge, as advanced as tomorrow's jet 
and musical as a rare Stradivarius, is now at your audio dealer's. 

Hear it, and you'll be astonished at the C -6o's dramatic superiority of 
reproduction quality. You'll be astonished, too, at its ruggedness in any 

record changer or arm. With a voltage output five rimes the minimum 
specified for the world -famed ESL Concert Series cartridge, the 

ESL C -6o will easily drive all modern preamplifiers. 

Like all fine ESL cartridges, the C -6o can greatly increase the life of your 
records and styli. Write for free information on the cartridge that's years 

ahead: the ESL C -6o. Better yet, make it yours today. Only $39.50. 

COMPARE THESE MINIMUM PERFORMANCE 

Frequency response flat within 1 db 18 cps to 20,000 cps 
(Elektra 35 test record) 
Response extends beyond 30,000 cps 

Minimum output 5 my at 5 cm /sec 
Minimum compliance 6.8 x 10-6 cm /dyne 
Dynamic mass 1 mg 

IM distortion almost immeasurably small 
Vertical stylus force 2-6 gms 
Output impedance 40 ohms at all audio frequencies 

No transformer nor transistor amplifier ordinarily required 
Performance unaffected by load resistance 

FOR LISTENING AT ITS BEST 

DATA, 

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

TELEVISION 

Fig. 3- Column lineup is not as evident 
when a dot pattern is used. 

(Continued from page 59) 
lucky. I harpooned it before it got up 
and ran off." 

"Say, Red ..." 
"What now ?" 
"I hear they got a hoot -nanny out 

that you can plug on the base of the 
picture tube. It's supposed to have a 
switch that you use to turn on the red 
or blue or green by itself." 

"Nothing wrong with your hearing," 
Red remarked. "Yep, what it does is to 
ground two grids at a time. The 
cathodes run positive in a color set, so 
that's the same as putting a negative 
bias on the grids." 

"Seems like that would be real fine 
for checking field purity," Fuzzball 
suggested. 

"It's a timesaver," Red agreed. "In 
fact we have half a dozen on order. 
We're going to use them on the bench, 
too." 

"For what ?" 
"Well," replied Red, "it's got six other 

switch positions, too. You can switch 
a pair of binding posts into the differ- 
ent grid and cathode circuits of the 
picture tube for a quick voltage check 
all around." 

"You connect a meter to the hoot - 
nanny?" 

"Yep. Has a pair of binding posts for 
connecting the meter." 

"What won't they think of next ?" 
asked Fuzzball. 

"Do you really want to know ?" asked 
Red challengingly. 

"Reckon I'll pass," Fuzzball replied. 
"What other gimmicks should I know 
about for installation work ?" 

"Well, in case you are working on 
your own set sometime, where you are 
interested in doing a good job, you'll 
find a low -power pocket microscope is 
handy." 

"A microscope ?" 
"M- I- C- R- O- S- C- O -P -E," Red spelled 

out emphatically. 
"All right, you don't have to throw 

your weight around," Fuzzball grum- 
bled; "what would I be doing with a 
microscope ?" 

"It's for checking field purity," Red 
explained. "It's a sort of head shrinker 
that reduces a swelled head real fast." 

"How do I use it ?" asked Fuzzball. 
"Let's get into that one another time," 

suggested Red. "Bess is getting ready 
to throw us out." END 
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build with 
the best... 16L signature 

MODEL D130 
15" Extended 
Range 
Loudspeaker 

The only :5 extended range speaker made 
with a 4 voice coil is the world-famous 
1BL Signalire D130. The large voice coil 
stiffens the cone for' crisp, clean bass; 
smooth, extended highs. Your basic 
speaker, the D130 works alone at first, 
later becomes a low frequency driver when 
you add a 1BL Signature high frequency 
unit and dividing network to achieve the 
ultimate excellence of a JBL Signature two - 
way system'. 

MODEL 0208 
8" Extended Range 
Loudspeaker 

A precision transducer in every sense of 
the word, the famed 18L Signature 8 0208 
is made with the same care and precision 
as the larger units in the James B. Lansing 
Sound, Inc., line. If space and cost are 
major considerations, the 0208, properly 
enclosed, provides the most lastingly satis- 
factory sound you can get. l' is widely used 
in top quality systems where extension 
speakers are desired for areas other than 
the- main listening room. 

MODEL 075 
High 
Frequency Unit 

Another exclusive for James B. Lansing 
Sound, Inc.. is the ring radiator in the 1BL 
Signature 075 high frequency unit. A ring, 
'ether than -a diaphragms, radiates into the 
annular th7oat of an exponential horn. The 
Yesult is nigh frequency reproduction of 
unmatched smoothness and clarity, abso- 
utely free of resonances and strident 

3aks. The horn is beautifully machined 
from aluminum, the entire unit a gratify - 
rg. solid niece of fine craftsmanship. De- 

signed for crossover at 2500 cycles with 
".he 181 Signature N2500 Network, 

loudspeakers! 
The careful work you Jo in building your 
high fidelity sound system will be shown off to 
best advantage if you use precision -made 
JBL SIGNATURE Loudspeakers. These are the 
most efficient units to be found anywhere, 
made with the most exacting care, meticulous 
attention to derail. Remember, it takes no more 
effort on your part to build with the best. 

MODEL 175DLH High Frequency Assembly 

The acoustical lens is onh' available on 
J8_ Signature high frequency units. The 
14 element lens on the 175DLH disperses 
sound within the listening a-ea over a 90° 
so id angle, smoothly, with equal intensity 
regardless of frequency. The acoustical 
lens is the greatest contribution to life- 
like high frequency reproduction in 20 
years, and it was developed for use with 
high fidelity equipment by -ames B. Lans- 
ing Sound, Inc. In addition to the lens the 
175DLH consists of a high precision driver 
with complex phasing plug and a machined 
aluminum exponential horn- Designed for 
crossover at 1200 cycles with the JBL 
Signature N1200 Network. 

There are many more kits and loudspeakers 
in the JBL Signature line. Whatever your needs, 
you wiJI find exactly the right unit or system 
in the complete JBL Signature catalog. Send for 
your free copy. A limited number of technical 
bulletins are also available. Please ask only for 
those in which you are vitally interested. 

means 

James B. Lansing Sound, Inc. 
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MODEL 0123 
12" Extended 
Range 
Loudspeaker 

With outstanding "presence" and clean 
response throughout the entire audio spec- 
trum, tie 0123 features an unusual shal- 
low coistruction. Only 31/4" deep, it is 

designed to mount flush with the wall, 
betwee studd ng, in any standard wall or 
partitici. Frequently, the D123 is used in 

multiples in infinite baffle" wall instal- 
lations. In (his case the 1BL Signature 075 
is a logical high frequency unit to add 
when ycu advaice to a two -way system. 

1BL Signature 
Two -way 
Systems Are 
Available 
As Kits 

086 KIT This two -way system is made up 
of units which have been acclaimed by 
impartial authorities as the finest avail- 
able anyvhere today. Included in the kit 
are the 150 -4C Low Frequency Driver, 
N50011 sletworh, 375 High Frequency 
Driver, 537 -509 -torn -Lens Assembly. These 
are the same writs - Including the serpen- 
tine acoustical lens --which are used in The 
Hartsfielo ... units designed originally for 
installation in the most modern theaters in 
the world. 

JAMES B. LANSING SOUND, INC., 2439 Fletcher Dr. Los Angeles 39, Calif. 
Please send me the following: 

Frèe Catalog of 181, . Name and address of Authorized JBL 
Signature Products Signature Audio Specialist in my community 

TECHNICAL BULLETINS ON 
D130 D123 D208 175DLH El 075 375 150-4C 

Name 

Address 

City Zone State 
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TELEVISION 

TELEVISION HEARING AID 
A separate amplifier 
and volume control for 
individual listening 

By JOSEPH COZZO 

Front view shows 
control and jack. 

Amplifier on rear 
of front panel. 

0 NE member of our family 
could get no pleasure out of 
the TV set because he is hard 
of hearing. No matter how 

high the volume was turned up it did 
no good and of course there were others 
to consider. A hearing aid didn't help 
much as it picked up too much noise 
from sources other than the TV set. 
A phono jack could have been used 
but the volume control then could be 
set only either for loudspeaker or 
phones. 

2- 100,000 -ohm 1/2 -watt esisto s; 1 -470,000 -ohm '/z- 
watt resistor; 2 -1,800 -ohm I -watt resistors; 1 -meg- 
ohm potentiometer; 5-.01- of disc ceramics or 
tubular capacitors; I -12AV7 tube; I -9 -pin minia- 
ture socket; I -open circuit jack; I- chassis. 

Schematic diagram of the hearing aid. 

Obviously, the answer was a separate 
amplifier and gain control. Preferably, 
the amplifier should be peaked at the 
higher frequencies for that is where 
most of the hearing range of the hard 
of hearing usually lies. (Many author- 
ities believe that a flat response is more 
satisfactory to the usual hard -of -hear- 
ing person.- Editor) 

This unit was the result. It is a sim- 
ple two -stage amplifier (see diagram) 
and provides more than enough gain. 
No attempt was made at high fidelity, 
the only requirements being crispness 
and clarity. 

The amplifier input is taken from 
the audio output tube so that there 
is always enough signal to drive the 
amplifier input section even though the 
speaker volume is turned down to the 
point where no one else can hear it. 
This makes it useful for late -hour 
listening when others are asleep, even 
for those whose hearing is not impaired. 

I took the audio input from the 
plate (pin 5) of a 6AQ5. The B plus 
for the hearing aid came from the 
screen grid (pin 6). Pin 3 supplies 
the hot 6.3 -volt side of the heater and 
ground return was made to the chas- 
sis. For other output tubes use the 
same system, connecting the leads to 
corresponding pins. The input lead 
should be shielded and the shield it- 
self used for ground and heater return. 
Make all grounds to one point on the 
chassis. A word of caution: before 

The underchassis 
of the amplifier. 

wiring in the hot heater lead, check to 
see which is the ground side. If this 
connection is not properly made, it will 
short the 6.3 -volt winding of the power 
transformer to ground and probably 
burn out your transformer. 

The chassis is a sheet -metal angle 
and can be made any convenient size. 
It is held to the inside of the TV cab- 
inet by screws and the necessary holes 
drilled in the front of the cabinet for 
the gain control and earphone jack. 
If it is not desirable to drill holes in the 
cabinet, the amplifier can be built in 
a small box and kept near the re- 
ceiver. 

The circuit shown in the diagram 
was designed for a receiver having its 
heaters in parallel. Series -string heaters 
will require some modification, espe- 
cially if the chassis is transformerless. 
In such case a .01 -µf capacitor should 
be placed between the output jack and 
the lead to the TV chassis. This will 
isolate the phones from the ac line. 

The 12AV7 draws 450 ma with its 
heaters in parallel. This may exceed the 
safe operating limits of the existing 
power transformer or make it difficult 
to use in series strings. The problem 
can be overcome by using a separate 
heater transformer or a tube such as 
the 12AU7 which draws only 300 ma. 
If a 12AU7 is used, the plate and 
cathode resistor values may have to 
be varied slightly to obtain maximum 
gain. END 
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THE 

DIPOLE 

IS THE VERY 
HEART 

OF AN ANTENNA 

EXTENDED "WING` DIPOLE 

Thr Heart Of the. Antenna 
With The Intrsaxrd Pewits and Sensitivity 

Of The "WI'NG' DIRECTOR 

E1scluFiv Features Of The 

TRIO ZEPHYR FAMILY ANTENNAS 

THE LONE WITH PROTECTION 

ZEPHYR ROYAL® 

In TV foia,'.., 

New 
EXTENDED 

"WING" DIPOLE 

ron acarAMON 

Fios Rsponce That Giros. 

Good Rceplion on Both 
Black R White t Coles 

U.S. FATINT No 1.772.411 
CANADIAN ATINT No 541,670 

Z 4® 
PIONEER 

ron azrnsese ace *rwnac 

Uses Th. 

EXTENDED "WING" DIPOLE 

And 1h 

"WING" DIRECTOR 

vv.sh Th. 

"WING" DIRECTOR 

COLLINEAR DIRECTOR 
For increased gain 

on the highs 

COLLINEAR DIRECTOR 

STAGGER - TUNED 

14E NATION'S BEST PERFORMING ANEENNA ON R1ACR I WNEIB 

EXCELLENT FOR COLOR RICIFTION 

Export Sales Div., Scheel International Inc., 5909 N. Lincoln Avs., Chicago, U.S.A. 
Cable Address: HARSCHEEL COPYRIGHT 1957 TRIO MFG. CO. 

A Complete Line Of 

CONICALS CONICAL -YAGI'S 

SINGLE CHANNEL YAGI'S 

MULTI CHANNEL YAGI'S 

UHF Indoor & Outdoor 
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TELEVISION 

Understanding 
auxiliary 

By CHARLES GARRETT 

TV RECEIVERS are spotted with 
a number of special circuits and 
circuit components that can be 
troublesome to the service tech- 

nician unless he is throughly aware 
of their normal and abnormal opera- 
tion. 

Horizontal peaking 
The largest group of auxiliary cir- 

cuits (circuits and components most 
often ignored or left out when dis- 
cussing or simplifying the TV receiver's 
main circuitry) is located in the deflec- 
tion oscillators and their associated 
circuitry. Some of these networks are 
shown in Fig. 1. The networks labeled 
a, b, c and d are all sawtooth- forming 
circuits. As their fundamental opera- 
tion is the same, only network a is 
detailed. It is the sawtooth- forming 
network for a horizontal multivibrator. 

The output from a multivibrator can- 
not be used directly to drive the hori- 
zontal output tube and deflection cir- 
cuits as it is basically a square wave 
and not the sawtooth usually thought 
of in its connection. Photo A shows the 
output of the horizontal multivibrator 
with the sawtooth- forming network re- 
moved. The sawtooth has to be formed 
from this "square wave" to obtain a 
linear raster. 

In normal operation the capacitor 
(called either charging or discharging 
capacitor) prevents the horizontal plate 
voltage from rising sharply by storing 
the rapid voltage change during its 
steady charging period. It releases its 
charge when the horizontal oscillator 
fires during the horizontal retrace 
period. 

The series resistor in this circuit, 
by slowing down the capacitor's dis- 
charge, forms a negative pulse follow- 
ing the capacitor discharge. Photo B 
is the square wave found at the junc- 
tion of the capacitor and resistor in 
circuits 1 -a, 1 -c and 1 -d. This wave- 
form combines with the capacitor wave- 
form to form a modified sawtooth wave. 
The resistor determines the size of 
the negative pulse the sawtooth wave- 
form will have. The size of the nega- 
tive pulse that is needed is determined 
by the type of horizontal output tube 
used, and the design of the output 
transformer and output circuit whose 
inductance has to be overcome before 
the sawtooth portion can produce a 
linear sweep and raster. Photo C shows 

80 

circuits 
The tail ends you rarely hear 
about, but often cause trouble 

the waveform at the horizontal multi - 
vibrator's plate, with the resistor in 
circuit 1 -a removed and the capacitor 
going directly to ground. The modified 
sawtooth in Photo D appears at the 
plate of the horizontal multivibrator 
with circuit 1 -a connected. This wave- 
form is found in the older TV sets. 
Photo E shows another modified wave- 
form found at the plate of a horizontal 
multivibrator with circuit 1 -a con- 
nected. This is the normal plate wave- 
form in most modern sets. 

Improper operation of this circuit is 
not always obvious. The symptoms are 
very similar to those that can originate 
in other circuits and components. For 
example, in many receivers, when the 
capacitor or resistor opens, the only 
symptom is a slightly nonlinear raster 
on the left half of the screen. In this 
case, the damper or linearity circuit 
would normally be suspected instead of 
the sawtooth- forming network. How- 
ever, overdrive bars in the center of 
the screen or even complete loss of 
raster are the more common symptoms 
of an open sawtooth- forming network. 
A shorted resistor or one that has 
decreased in resistance will cause the 
raster to narrow somewhat and be 
nonlinear near its center. But several 
other circuit defects or misadjustments 
can produce similar symptoms. 

In every case of stubborn nonline- 
arity or insufficient width or heighth, 
an oscilloscope check should be made of 
the waveform at test points TP in Fig. 
1 to determine if the source of the 
trouble is in the sawtooth- forming net- 
work. 

Circuit 1 -b is the sawtooth capacitor 
in a pulse -width type of horizontal 
oscillator. When this capacitor opens, 
it so greatly upsets the characteristics 
of this circuit that it usually kills the 
raster. This is because the normal 
waveform at the tap on the oscillator 
or transformer is destroyed and the 
oscillator is thrown way off frequency. 
Direct substitution is the easiest way 
to check this capacitor. 

Stabilizing circuits 
Networks a and b in Fig. 2 are 

horizontal stabilizing or ringing coils. 
Their function is not vital to the re- 
ceiver's performance -horizontal oscil- 
lators could function without them, 
though not without some sacrifice of 
picture stability. Photo F shows the 
effect of a misaligned horizontal ring- 

ing coil. Notice how the letters are 
distorted. 

Their normal operation is as fol- 
lows: When correctly tuned to the 
horizontal frequency of 15,750 cycles, 
they are shocked into sine -wave oscilla- 
tion and this voltage combines with 
the normal circuit waveform. 

This combined negative voltage (dur- 
ing cutoff) holds the second grid of 
the horizontal multivibrator or pulse - 
width oscillator more negative and 
more evenly negative until the tube is 
properly triggered by the positive - 
going sync pulses. Thus, positive noise 
pulses have to overcome an even greater 
negative voltage before they can pre- 
maturely fire the circuit. Also, the 
positive half of the sine wave will 
properly trigger the tube into conduc- 
tion even if sync pulses are temporarily 
absent. 

The sine wave formed by this cir- 
cuit is finally eliminated by the saw - 
tooth- forming capacitor, as previously 
described. 

Circuit 2 -a is normally aligned with 
a voltmeter. A jumper is first placed 
across the coil and the negative voltage 
on the multivibrator input grid test 
point is measured and recorded. The 
jumper is then removed and the coil 
aligned by adjusting it until grid 
voltage returns to the value it had 
with the jumper in place. 

If the coil is not responsive to 
adjustment, it may be open, contain 
shorted turns or its shunting resistor 
or capacitor may be defective. 

Circuit 2 -b is aligned with an oscillo- 
scope. The slug of coil L2 is adjusted 
until a waveform like that in Photo G 
is formed. This waveform should be 
present at the tap on Ll. Adjustment 
of Li's slug may be required to hold 
the picture in horizontal sync during 
alignment of L2. 

This circuit can produce severe 
raster tearing when it approaches 
correct alignment. Photo H shows raster 
breakup due to incorrect adjustment 
of horizontal stabilizing coils. There- 
fore, once the proper scope waveform 
is formed, some slight touchup may be 
required to keep the raster from break- 
ing up within the normal horizontal - 
hold range of the set. 

That about closes the shop for this 
month. Look for more on accessory 
circuits in a future issue. Retrace 
blanking, vertical peaking and yoke 
damping defects will be discussed. END 
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Fig. 1- Sections of deflection oscillator 
circuits: a, b, c, and d are sawtooth 

forming networks. 
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Convince yourself at no risk that CENTURY instruments are 
indispensible in your every day work. 

SHIPPED ON APPROVAL 
SEND NO MONEY - NO C.O.D. 
Examine instruments for 10 days before you buy ... Only then, 
when satisfied pay in "easy to buy" monthly installments. 

Just 2 settings on the NEW 

FAST -CHECK TUBE TESTER 0 Model FC -1 

tests all tubes completely, accurately 
lip and in seconds - RIGHT ON THE SPOT 

Save valuable servic- 
ing time and earn 
extra money with 
the FC -1 

Model FC -1 
factory 

wired and 
tested 

$58.50 
(factory wired only) 

The FC -1 is the only tube tester in its price 
range to give a complete tube test of over 
600 tube types in seconds without multiple 
switching or annoying checking of roll charts. 
You make every call pay extra dividends by 
merely showing your customer the actual con- 
dition and life expectancy of the tube. The 
extra tubes you sell each day will pay for the 
FAST -CHECK in a very short time. 

WIDE RANGE OF OPERATION 
Checks quality of over 600 tube types, which 
covers more than 99% of all TV and radio 
tubes in use today, including the newest series - 
string TV tubes, auto battery -type 12 plate -volt 
tubes, 024s, magic eye tubes and gas regu- 
lators Checks for cathode- heater and cathode - 
grid shorts and detects inter- element leakage 
up to 1.5 megohms Checks for life expectancy. 

Model AD -1 PICTURE TUBE ADAPTER -Also 
available for the PC -1. Checks oll picture tubes 
(including the new short -neck 110 degree RCA -type 
picture tubes) for cathode emission, shorts and 
life expectancy. Also rejuvenates and restores 
cathode emission of weak picture tubes. 
Model AD -1 (factory wired only) $4.50 

OUTSTANDING VALUE FEATURES 
Checks each section of multi -purpose tubes simultaneously. If one section is defective the tube will 
read "Bad" on the meter scale 41 tube sockets accommodate all present and future tube types 

Less than 10 seconds required to test any tube Large D'Arsonval type meter is extremely sensi- 
tive, yet rugged ... with two multi -color "Good -Bad" scales . Selection of 12 filament voltages line 
isolated . 7 -pin and 9 -pin straighteners mounted on panel Large easy -to -read quick reference chart for over 600 tube types in use today New tube listings furnished periodically. 

H e y s art in- circuit condenser tester that does the whole job! 
The IN- CIRCUIT CONDENSER TESTER ICTd-1 Actually steps in and takes over where other in- circuit condenser testers fail. The tremendous range of operation makes it an absolute must 

for every serviceman. 

Checks in- circuit; Quality . , . including leakayei shorts, opens, and intermittents. Value of all condensers 200 mmfd. to .5 mfd. Electrolytics for quality - any size Transformer, socket and wiring leakage capacity. 
Checks out -of- circuit: Quality including leakage, shorts, opens and intermittents Value of all condensers 50 mmfd. to 5 mfd. Electrolytics for quality - any size High leakage to 300 megohms New or unknown condensers. 

JUST A FEW FEATURES OF THE CT -1 Ultra- sensitive 2 tube drift -free circuitry. Multi -color scale gives simul- readings of 
circuits is .uE lectron 

value in-circuit is for 
even accuracy . Line isolated Fully ldedCe Indicator for even 

Model CT -IK 
kit form 
Model CT -W 
factory wired 

CENTURY ELECTRONICS NC 
111 Roosevelt Ave CO., DeDept 112, Mineola, N.Y. 

Please rush the instruments checked for a 10 day examination period. If satisfied I agree to pay the 
Á down payment within 10 days and the monthly installments as shown, If not completely satisfied 

I will return the instrument within 10 days and there is no further obligation. It is understood there 
will be NO CARRYING CHARGES. Should I fail to make payment when due, the full unpaid balance 

B shall become due and payable at once. 

Name 

Address 

City 

L 
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State 

SIN 

CHECK INSTRUMENTS DESIRED 
p Model PC -1 (wired) $58.50 

$14.50 within 10 days. Balance 
$11.00 monthly for 4 months. 
Model CT-1W (wired) $34.95 
$9.95 within 10 days. Balance 
$5.00 monthly for 5 months. 
Model CT-1K (kit) $24.95 
$9.95 within 10 days. Balance 
$5.00 monthly for 3 months. 
Prices Net F.O.B. Mineola, N. Y. --J 

TELEVISION 

TWO -IN -ONE PROPOSITION 
Two brothers had been in our store 

looking over TV receivers. After con- 
siderable haranguing between them - 
most of it unintelligible since they'd 
quiet down when a salesman approached 
-one of them bought an expensive TV 
set. We delivered it, installed the 
antenna system and were paid for the 
job. 

Our record books showed more than 
the usual number of calls for service, 
far exceeding the average for the fine 
set we had sold. 

Finally we got the story from a dis- 
gruntled neighbor of the loud- mouthed 
brother. Unwilling to pay the legitimate 
price for a receiver like the one his 
brother had bought from us, the mouthy 
man had purchased an exactly similar 
one from a fly -by -night discounter at 
a substantial price reduction. 

He couldn't get service from the 
discounter, on the low price he'd paid. 
So, each time the set conked out, he'd 
cart it over to the brother's house and 
hook it up in place of the one we'd 
sold. Then the brother would phone us 
that his set was on the blink. 

We were servicing two sets! The 
next time this happened, we took the 
set to the shop and held it for a good 
price. 

We learned our lesson, and now we 
can identify any set we sell. H. J. 
Miller 

(The Miller concern has our sym- 
pathy, but not too much of it. We have 
always insisted that a service shop 
should have the serial number of every 
set that is repaired -Mr. Miller's expe- 
rience is only one of the many reasons 
for that. For a dealer this precaution 
is many times more necessary than it 
is for a service technician. Editor) 

0 00"as- 

This space was reserved for an 
advertiser who refused to state 
whether the tubes he was selling 
by mail were new, unused and 
perfect, or in any way substandard. 
The publishers of RADIO -ELEC- 
TRONICS have insisted on such 
a statement in all mail-order tube 
advertising since January 1956. 
This policy has lost us consider- 
able advertising space -but it pro- 
tects our readers. 
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what 
could 

be 

more 
exciting to a 

high 
fidelity 

enthusiast? 

new 
GLASER- STEERS ee. 
the fully automatic record changer with turntable quality performance 
At last - what every audiophile has been waiting for - the con- 
venience of a fully automatic record changer with the perform- 
ance quality of a transcription turntable. 
The new GS -77 provides a quality of performance unsurpassed 
by turntables up to double the price. Flutter and wow are virtu- 
ally non -existent. Rumble has, for all practical purposes, been 
eliminated. And as for automatic conveniences - it is, without 
doubt, the most advanced record changer of our time. 

There is more originality in the GS -77 than in all other changers 
combined! See for yourself. 
'SPEEDM/NDER" :'...the amazing GS -77 feature that automati- 
cally selects correct turntable speed, and gives you record and 
stylus protection no other changer can equal. 

You simply set the indicator to 'SPEEDMINDER' and automation 
takes over ... 

with the standard groove stylus in play position, the changer 
automatically plays at 78 rpm. 

e with the microgroove stylus in position, the changer auto- 
matically intermixes and plays 33 and 45 rpm records without 
regard to speed, size, or sequence. 

TURNTABLE PAUSES during change cycles and doesn't re- 
sume motion until next record has come into play position and 
stylus is in lead -in groove. Eliminates record surface wear caused 
by grinding action of record dropping on moving disc -a common 
draw -back in other changers. And the change cycle lasts only 
5 seconds - fastest in the field. 
4, Trademark 1' Patents Pending. 

DECEMBER, 1957 

Every feature's spells- Greater Convenience and Better Per- 
formance - The ARM is shock suspended and damped, effecting 
complete acoustical isolation from deck plate and motor and 
practically eliminating resonance. An accessible vernier control 
adjusts stylus pressure to match any cartridge requirements. 
Once adjusted, the variation of stylus pressure between the 
first and tenth record on the table does not exceed 1 gram. 
Transcription arm convenience includes: finger lift for manual 
play, as well as indicator to facilitate location of stylus in groove. 
The MOTOR is 4 -pole induction, dynamically balanced, hum 
shielded and shock mounted - all to assure accurate, constant 
speed, and smooth operation. 
The IDLER and other rotating parts are precisely centered and 
mounted on low friction bearings. Idler automatically disen- 
gages in 'off' position. Prevents flat spots and wow. MUTING 
SWITCH and R/C filter network squelch all annoying sounds. 

Tile GS -77 is absolutely jam -proof - built for years of trouble. 
free performance. A single knob controls all automatic and 
manual operations. The changer is pre -wired for easy installation, 
and is dimensioned to replace most changers. 

less cartridge and base- ONLY $5950 
Styling of the new GS -77 is gracefully simple - enhanced by its 
ebony and brushed gold finish and oyster white turntable mat. 
For a thrilling experience - see it - hear it at your high fidelity 
dealer. Descriptive literature available on request. Dept. RE -12. 

OLASER- STEERS CORP. 20 Main Street, Belleville 9, N. J. 
In Canada: Glaser- Steers of Canada, Ltd., Trenton, Ontario. 
Export Div.: M. Simons & Son, Co., Inc., New York 7, N.Y. 
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TV érvioe 
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conducted by 
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ACOLOR 

TV receiver can be a 
rather frightening object, 
when we go out on our first 
service call. All the confidence 

that we feel back at the shop seems to 
sort of ooze out of our pores as we turn 
on the receiver and begin to study the 
symptoms. 

However, most color receiver serv- 
icing requires only replacement of de- 
fective tubes. Fig. 1 shows a partial 
block diagram of a color receiver. You 
can see that a faulty tube can some- 
times be localized by observing the re- 
production (or lack of reproduction) of 
chroma, black- and -white and audio sig- 
nals. Even the noise reproduction has a 
definite story to tell about the receiv- 
er's circuits. 

A complaint of no sound and no pic- 
ture may indicate a faulty tube in the 
front end or in the if stages prior to 
the sound takeoff point. 

A complaint of no color picture, but 
with black- and -white reproduction and 
sound OK, points to a faulty tube in the 
chroma or possibly in the color sync 
sections. For example, if the chroma 
bandpass amplifier tube is dead, no 
chroma signal can pass. In some cases, 
when the color afc tube is defective, the 
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color signal rolls so fast on the screen 
that the colors produce a neutral gray, 
and the color drops out of the picture. 

If the color picture is satisfactory 
but the sound is dead, the tubes in the 
sound channel should be checked, just 
as in a black- and -white receiver. 

When the symptom is very poor defi- 
nition, with colors dim and bluish, 
check the tubes in the Y channel be- 
tween the color takeoff point and the 
picture tube. 

Clear distinction must be made be- 
tween raster colors and signal colors on 
the screen of the picture tube. Raster 
colors are present during black-and- 
white reception and in the absence of 
a signal. It is necessary to apply a color 
signal to the receiver before a check of 
the signal colors can be obtained. Sig- 
nal colors appear superimposed upon 
the raster colors. 

Raster colors are controlled by dc 
voltages on the cathodes, grids and 
screen grids of the color picture tube. 
Since modern color receivers often use 
dc coupling in the chroma channels, a 
tube fault which affects the signal may 
affect the background too. Here, the 
circuit diagram for the receiver is a 
valuable guide. 

IST VIDEO AMPL 2ND VIDEO AMPL BRIGHTNESS OUTPUT 

.._ _ DELAY LINE 

COLOR SYSTEM R -Y DEMOD 

BANDPASS 
CATH FOLL 

R-Y AMPL 

COLOR PIO 

G -Y AMPL ¡ RED 

GREEN 

BLUE BANDPASS AMPL 

90° PHASE SHIFTER 

BURST AMPL OLOR AFC REACTANCE OSC BUFFER 

Fig. 1 -Block diagram of color 
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circuits in the Motorola TS -902. 

Blown fuses 
A few days after an Olympic 24 -inch 

set (chassis 4CG26) was installed, it 
started blowing the % -amp 250 -volt 
fuses. A replacement fuse would last 
only a couple of days. The factory ad- 
vised me to return to the flyback trans- 
former. However, it seemed to me that 
the filter choke was grounding out. I 
replaced the choke with a resistor, 
slipped in a new fuse and the set oper- 
ated OK for another day or so. 

Then the damper tube blew and 
something in the horizontal output cir- 
cuit is shorting out and smoking. The 
set is dead. Where should I start to nail 
this one down once and for all ? -J. J. 
B., New Jersey. 

I would suggest that the initial 
trouble with this receiver was a defect 
in the flyback, which occasionally drew 
excessive current from the horizontal 
output tube. However, there is also the 
possibility that the B -plus drain is mar- 
ginal, due to an unsuspected leaky elec- 
trolytic capacitor in the power supply 
system. It is easy to confuse such a 
fault with an apparent grounding of 
the filter choke, which you noted. I 
suggest that you check through all the 
B -plus circuits to find out which one is 
drawing too much current (which 
causes the smoke that you mentioned). 
This check should lead you to the main 
difficulty. Even an ohmmeter check of 
the B -plus branch circuits should serve. 

No sound 
Complaint on a Crosley GC21TOL 

was "sound dead." The picture was 
normal. I found at the grid of the 25L6 
a voltage of 170 instead of 142. Why 
is this voltage high and killing the 
sound ? -A. F., Hamilton, Ont. 

Use a .01 -µf series capacitor with a 
pair of headphones as an audio signal 
tracer. Find out where the sound stops, 
and go to work at that point in the cir- 
cuit. It is certainly true that a voltage 
of 170 on the grid of the 25L6 will kill 
the sound, if the cathode is running at 
the specified 150 volts. The 25L6 in this 
receiver is used as a voltage divider. If 
the receiver is operating normally ex- 
cept for sound, look for trouble in the 
divider resistors which bring the 280 - 
volt supply down to 142 volts. 

Dim raster 
I am working on a G -E model 

21C208U with symptoms that would 
seem to indicate a simple repair job. 
However, I have worked myself blue in 
the face and cannot come up with the 
trouble. It is a condition of intermittent 
dimming of the raster with insufficient 
vertical sweep. The set may be OK for 
a day or the trouble may occur when it 
is first turned on. All voltages and re- 
sistances check OK except the cathode 
of the 6V3 which reads 740 volts in- 
stead of 645.-R. R., Westernport, Md. 

This intermittent trouble sounds 
very much like a bad electrolytic which 
is breaking down on occasion. The de- 

(Continued on page 93) 
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&Li&i&Q, ea- build ALLIED kni9ht =Kits 
the finest electronic equipment in money- saving kit form 

LOWEST COST 
ALLIED'S giant buying 
power passes biggest 
savings on to you -you 
do the easy assembly 
and your finished instru- 
ment equals the per- 
formance and appearance 
of equipment selling for 
several times the low 
KNIGHT -KIT cost. Your 
savings are BIG. 

EASIEST TO BUILD 

KNIGHT -KIT 'Step - 

and- Check" instruction 
manuals with wall -sized 
picture diagrams are 
marvels of clarity -it's 
like having a good in- 
structor at your side. No 
experience required- - 
you can easily build any 
KNIGHT -KIT and get 
professional results. 

LATEST DESIGN 

Each ALLIED KNIGHT - 
KIT incorporates the 
very latest circuitry for 
top -quality perform- 
ance. Tried and proved 
professional design and 
the use of premium qual- 
ity parts throughout 
help insure your build- 
ing success to bring you 
quality results. 

COMPLETE KIT 

SELECTION: 

HI -FI 

HOBBY 

INSTRUMENT 

AMATEUR 

MONEYBACK GUARANTEE. When prorerly assem- EASY TERMS. If your KNIGHT -KIT order comes to 
bled, KNIGHT -KITS fully meet published specifications $45.00 or more, you can make your purchase on our at- 

or we refund your money in full. tractive Easy Payment Plan. 

/k4.14,9 ideie* Gape Igic *a' 
World's Finest Hi -Fi Kits Custom -Styled 

+ Ea :lest to Build Hi -Fi Money- Saving 

il 

knight -kit High Fidelity FM-AM Tuner Kit 
Model Y -787 

$499: 
Only $4.99 down 

The best -looking, best- performing FM-AM tuner kit your money 
can buy! Carefully designed for quick, easy construction -a tuner 
you'll enjoy assembling and be proud to own, both for its amazing 
musical performance and outstanding beauty. Covers the full AM 
broadcast band and 88 to 108 me FM. On FM, sensitivity is a remark- 
able 3.5 microvolts for $0 db of quieting; hum and noise, -60 db; IF 
bandwidth, 200 kc at 50% down on curve; response, ± 0.5 db, 
20-20,01» cps. On AM, sensitivity is 3 microvolts for 10 db signal -to- 
noise ratio; IF bandwidth, 8 kc at 50% down on curve; response, 
20 -8000 cps. Outstanding features include: Inertia Flywheel Tuning 
for effortless, accurate tuning; Automatic Frequency Control (plus 
AFC disabling) to "lock -in" FM stations; printed circuit board 
(with most of the kit wiring already done for you) assures time- 
saving, error -free assembly; pre -aligned RF and IF coils; tuned RF 
stage on FM; drift -compensated oscillator; neon glow tuning pointer; 
cathode follower output; two output jacks -one for recorder, one for 
amplifier; rotatable built -in ferrite antenna for AM. Includes beau- 
tiful French -gray case with chrome -finished tapered feet, 4 x 13 x 8 ". 

Ideal for use with 18, 20 or 30 watt KNIGHT -KIT amplifiers. Ready 
for easy assembly. Shpg. wt., 12 lbs. 
Model Y -787. FM -AM Tuner Kit. Net only $49.95 

Latest Time -Saving Printed Circuit Design 
Flywheel Tuning Automatic Frequency Control 
2.5 µv FM Sensitivity True High Fidelity Response 
Beautiful Custom -Styled "Space Saver" Case 

knight -kit 18 -Watt Complete Hi -Fi Amplifier Kit 

Model Y -186 The Last Woo" in Custom Hi -Fi Styling 
Full 18 Watts with Superb HI -FI Specifications 
8 Inputs for Every Desired Signal Source 
Printed Circuit Switch and Printed Circuit Boards 

Only $3.99 down Full Equalization for All Record Types 

Here is a custom-styled, easy -to-build complete Hi -Fi amplifier at a 
price that defies comparison. Delivers full 18 watts output with wide - 
range, flat frequency response for true hi -fi reproduction. Features 8 
inputs for every possible signal source, including NARTB equalized 
tape head input. At full 18 watts output, distortion is only 0.5 %; 
uses new RCA 6973 hi -fi output tubes. Frequency response is ± 1 db, 
20- 30,000 cps; tape head and magnetic cartridge sensitivity, 5 micro- 
volts for 18 watts output; hum and noise level better than 60 db 
below 18 watts. Output taps for 4, 8 or 16 ohm speakers. Controls: 
Input and Record Equalization; Bass Boost and Attenuate; Treble 
Boost and Attenuate; Volume. Simplest assembly is made possible 
through the use of an exclusive printed circuit switch and two 
printed circuit boards -most of the kit wiring is already done for 
you. With custom -styled French gray "space saver" case on tapered 
feet finished in chrome, 4 x 13 x 8 ". Complete with case, tubes, 
all parts, and step-by-step instructions, for easy, error -free assembly. 
Shpg. wt., 15 lbs. 
Model Y-786. 18-Watt Hi -Fi Amplifier Kit. Net only $39.95 

EASY TERMS TO FIT YOUR BUDGET. ALLIED KNIGHT -KITS 
may be purchased under our Easy Payment Plan. Your order need 

total only $45.00 or more -only 10% down, small monthly payments 
thereafter. No red tape -fast handling assured. 

a Registered Trade -RLrk of Allied Radio Corporation 

ORDER FROM ALLIED RADIO 100 N. WESTERN AVE. CHICAGO 80, ILL. 
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h-dta ALLIED 

knight -kit 30 -Watt Complete Hi -Fi Amplifier Kit 
Model Y762 

$7695 
Only 57.69 down 

Comparable to the best in Hi-Fi--at far less cost! Deluxe features 
include: Linear -deluxe Williamson -type circuit for flawless response; 
equalization for all records within 3 db of recommended accuracy; 
2 exclusive new printed circuit switches in preamp section (no com- 
plex wiring to do); 3 printed circuit boards for time -saving, error -free 
assembly; separate, continuously variable Level and Loudness con- 
trols; use of premium 12AY7 tube for low noise and hum; DC on all 
filaments of preamp tubes; exclusive A -AB-B speaker selector switch 
(use speakers of mixed impedances without mismatch). 8 inputs: 
Tape Head direct; G.E. and Pickering cartridges; Ceramic cartridge; 
Microphone; Auxiliary; Tape Preamp; Tuner (with separate Level 
Set control). Power amplifier response, ± 3' db, 15400,000 cps at 
full 30 watt level; distortion- harmonic, 0.55% at 30 watts -IM, 
0.74% at 20 watts. Separate Bass and Treble controls; rumble filter 
switch; variable damping. Output, 8 and 16 ohms. With smart 
French -gray cabinet, 4 x 15 x 15'. Ready for easy, money -saving 
assembly. Shpg. wt., 32 lbs. 
Mode 1Y- 762. 30 -Watt Hi -Fi Amplifier Kit. Net only. ;76.95 

Full Equalization, ±' /, db of Recommended Accuracy 
Printed Circuit Switches Printed Circuit Boards 
8 Inputs For Every Possible Signal Source 
Full 30 Watts Output Custom -Styled Beauty 

knight -kit High Fidelity FM Tuner Kit 
Model Y -751 

83895 
Only $3.89 down 

Here is top value in creative engineering, impressive hi-fi performance 
and distinctive design -a tuner you'll be proud to build and own. 
Covers the full FM band, 88 to 108 mc. Features Automatic Fre- 
quency Control (with disabling feature) to "lock-in" stations and 
prevent drift; Inertia Flywheel Tuning for velvet-smooth, accurate 
station selection; pm-adjusted RF coils; pre -aligned IF's; cascade 
broad -band RF amplifier; drift -compensated oscillator; neon bulb 
pointer. All critical wiring is already done for you in the form of a 
printed circuit board- assembly is simple. Sensitivity is 4 microvolts 
for 20 db of quieting across entire band; output, 2 volts at 1000 
microvolts input; IF bandwidth, 200 kc; response, 20- 20,000 cps. with 
only 0.6% distortion. Output jacks for amplifier and tape recorder; 
cathode follower output. Ideal for use with the KNIGHT -KIT ampli- 
fiers, or any amplifier with phono-tuner switch. Features custom - 
styled case in French -gray, with tapered chrome -finished feet, 4 x 13 
x 8'. Includes all parts, tubes and step -by -step instructions for easy 
assembly. Shpg. wt., 12 lbs. 
Model Y -751. Hi -Fi FM Tuner Kit. Net only $38.95 

Authentic High Fidelity FM Response 
Flywheel Tuning Automatic Frequency Control 
Printed Circuit Pre- Adjusted Coils and IF's 
4 Microvolt Sensitivity Guaranteed 

1 knight -kit Deluxe 3 -Way Speaker System Kit 
Model Y -931 Pre- Finished "Quilt- Craft" Corner Enclosure 

$+ // 
Klipsch Designed and Licensed x bU Famous Knight 12" 3 -Way Speaker V Easy to Assemble -Top Hi -Fi Quality 

Choice of Enclosure Finishes Only $8.95 down 

3-Way 
Speaker 

Deluxe quality high fidelity speaker system at a 
money -saving low price. Easy to assemble -all 
you need is a screwdriver. System includes 
KNIGHT "Quik- Craft" corner -type folded -horn 
enclosure kit, and the famous -value KNIGHT 
3-Way 12 -inch speaker. Just assemble the en- 
closure no finishing required -all surfaces are 
finished Korina blonde, mahogany 
or walnut. The speaker is the new 3 -way type: 
12' woofer cone for bass (full 1% pound woofer 
magnet), conical radiator for mid -frequencies, 
built -in compression -type tweeter (with w ired 

level control and calibrated dial) for highest frequencies. Unex- 
celled enclosure efficiency and superb speaker performance combine 
to cover the whole spectrum of audible sound for true hi -fi response 
from 35 to 15,000 cps, ± 3 db. Kit includes 12' 3 -Way speaker, 
prefinished enclosure panels, grille cloth, hardware and instructions. 
Specify Korina blonde, mahogany or walnut when ordering. Shpg. wt., 
44 lbs. 
Model Y- 937. 3-Way Speaker System Kit. Net only $89.50 

knight -kit 10 -Watt Hi -Fi 

Y753 
Amplifier Kit 

$2350 Low -cost, authentic L hi -fi amplifier. Re- 
sponse, ± 1 db, 30- 

;2.35 down 20,000 cpe. Input for 
crystal phono or 

tuner; chrome -plated chassis is 
punched for preamp kit below, 
to permit use of magnetic 
phono. Only 0.5 volt drives am- 
plifier to full output. Separate 
bass and treble controls. Only 
1% harmonic distortion. 
Matches 8 -ohm speaker. 7 x 13 
x 6'. With all parts, tubes and 
instructions. Shpg. wt., 13 lhs. 
Model Y -753. Net only $23.50 
Y -235. Preamp Kit $ 3.10 
Y -757. Metal Cover ; 3.95 

ALLIED RADIO daeezei P'etkeee,ew 
www.americanradiohistory.com

www.americanradiohistory.com


THE VERY FINEST MUSICAL QUALITY -SO EASY TO BUILD knight -kits MONEY -SAVING HI -FI EVERYONE CAN AFFORD 

So Easy To Build 
Anyone can build 
KNIGHT -KIT Hi -Fi. 
No experience re- 
quired to get top 
results! 

knight -kit High Fidelity Preamplifier Kit 
Medi Y -75$ 

$3995 
Exclusive Printed Circuit Switches and Boards 
Equalization + % db of Recommended Accuracy 
8 Inputs Including Tape Head Self- Powered 
DC on All Tube Filaments Custom -Styled 

Only $3.99 down 

Sensational Hi -Fi design at amazing low coat. Provides precise record 
equalization guaranteed within 3 db of recommended accuracy! - 
more accurate than all but the most expensive factory-built preamps. 
Includes exclusive new KNIGHT -KIT printed circuit switches for easy, 
error -free assembly; 2 printed circuit boards eliminate all other wir- 
ing, except for power supply and control leads -so easy to build. 
Has built -in power supply; includes premium 12AY7 and ECC82 
tubes. Frequency response, ± 0.5 db, 10- 50,000 cps. Has 8 inputs: 
Tape Head; G.E. Phono; Pickering Phono; Ceramic; Microphone; 
Auxiliary; Tape Preamp; Tuner. Level adjustment for tuner input. 
Includes separate Bass and Treble controls; separate Level and 
Loudness controls; Rumble Filter switch; DC on all tube filaments; 
cathode follower output; 2 extra AC outlets. You get every advanced 
hi -fi feature in this easy -to -build preamplifier at the lowest possible 
cost. Includes beautiful custom -styled French -gray case, with 
tapered chrome -finished legs, 4 x 13 x 8'. With all parts, tubes, step - 
by -step instructions; ready for easy assembly. Shpg. wt., 12'.1 lbs. 

Model Y-754. Hi -Fi Preamp Kit. Net only $39.95 

knight-kit 20 -Watt Hi -Fi 

Y -750 
Amplifier Kit 

3575 

True hi -fi 
Z1%17:11 Complete 

set of controls and 
$3.57 down built -in preamplifier. 

Response, ± 1 db. 
20-20,000 cps; distortion 1% at 
20 watts. Inputs for magnetic 
phono, microphone, crystal 
phono or recorder, and tuner. 
Compensation positions for 78 
and LP records. Separate bass 
and treble controls. Output im- 
pedances, 4, 8, 16 and 500 ohms. 
Chrome -plated chassis. 7 x 13 x 

8x4'. Ready for easy assembly. 
Shpg. wt., 20 lbs. 
Model Y -750. Net only ..$35.75 
Y -75$. Metal Cover $4.15 

knight -kit 25 -Watt Hi -Fi Basic Amplifier Kit 
Model Y -755 

$445 
HI -Fl Response, ± 0.5 db, f0 to 120,000 cps 
Only 0.15% Distortion at 30 Watts Output 
Printed Circuit Wiring Board Chrome -Plated Chassis 
Williamson -Type Circuit with Over 25 Watts Output 

Only $4.45 down 

Here's superb Hi -Fi performance at less than half the cost of a com- 
parable commercially- assembled unit. Williamson -type linear -deluxe 
circuit delivers over 25 watts of virtually undistorted reproduction. 
Ideal for use with the KNIGHT -KIT preamp at left. Includes printed 
circuit board for simplified, error -free assembly. Remarkable hi -fi 
response, ± 0.5 db, 10- 120,000 cps at 20 watts. Harmonic distortion, 
0.15% at 30 watts; IM, 0.4% at 20 watts. Hum level, 85 db below 
25 watts output. Output impedances, 4, 8 and 16 ohms; output 
tubes, 2 -5881. Includes balance control for precise matching of the 
output tubes; variable damping control for maximum performance 
with any speaker system -prevents low - frequency distortion from 
overdamping or underdamping. Very attractive black and chrome 
styling, 6% x 14 x 9'. An outstanding engineering achievement in a 
basic hi -fi amplifier, delivering performance equal to the finest com- 
mercially assembled units. Includes all parts and tubes; with step - 
by -step instructions, ready for easy assembly. Shpg wt., 25 II» 

Model Y- 755. 25 -Watt Amplifier Kit. Net only. . $44.50 
Y -759. Metal Cover for above; black finish. fi lbs \ct $4.25 

knight -kit 2 -Way Hi -Fi Speaker System Kit 

Model Y -789 

$4995 
Easy to Assemble -Pre- Finished Enclosure 
High Fidelity Response, 45 to 14.000 cps 
12' Woofer and Horn -Type Tweeter 

A Wonderful Money -Saving Speaker Value 
Only $4.99 down 

BIG SAVINGS -- -- -assemble your own quality KNIGHT - 
KIT 2 -way speaker system -it's quick and easy! The 
cabinet is pre-finished in full- grained, high luster blonde 
or mahogany -you just assemble 7 pieces, mount the 
speaker components and enjoy rich, thrilling hi -fi sound 
-at incomparably low cost. Special Jensen -engineered 
baffle features "ducted port" construction to bring out 
the full beauty of bass notes, perfectly matching the 
Jensen woofer and compression tweeter; genuine L -pad 
control is rear -mounted to permit adjustment of tweeter 
for best tonal balance. Impedance, 16 ohms. The as- 
sembled unit delivers a frequency response of 45 to 
14,000 cps. Enclosure measures 26 x 19 x 14'. Beauti- 
fully styled to blend in any room. Kit includes Jensen 
12' woofer, Jensen compression -type tweeter, pre- 
finished wood parts (with grille cloth installed), acoustic 
material, glue, hardware and step -by -step instructions. 
Absolutely no furniture finishing required. Specify blonds 
or mahogany finish when ordering. Shpg. wt., 33 lbs. 
Model Y- 789. 2-Way Speaker System Kit. 
Net only . $49.95 

Woofer 

Tweeter 
with Controls 

knight -kit HI41 IS AVAILABLE ON EASY TERMS TO FIT YOUR BUDGET 
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Recut.att,cq AWED knight-kits FOR EXPERIMENTERS 
AND HOBBYISTS 

knight -kit 2- Transistor Pocket 
Radio Receiver Kit 

Model Y -261 

s1465 
Loud, Clear Local Re :eption 
Newest Printed Circu t Board 
Built -In Loop Antenna 
Complete Kit -Nothing Else To Buy 

It's fun to build this pocket -size two -transistor radio -and you'll enjoy its crystal -clear local broadcast - 
band reception wherever you go! Fits in your pocket, 
or with its button -down flap, can be worn from your 
belt. Completely self-contained with built -in ferrite 
loopatick antenna -no external antenna needed. Ex- 
tremely efficient reflex type 2- transistor circuit actu- 
ally does the work of 3 transistors' Printed circuit 
board reduces building time to about one hour. Has 
air-dielectric variable capacitor for easy, accurate 
station tuning. Operates for months and months on 
long -life alkaline battery supplied. Sensitive minia- 
ture earpiece provides crystal -clear .one. Handsome 
tan carrying case, plastic- impregnased, is styled to 
resemble leather; only 4x3 %x1j4". Kit includes all 
parts, transistors, earpiece, battery and case. Shpg. 
wt., 1 % lbs. 
Medea Y -262- Net only $14.63 

1 

knight -kit "Trans- Midge" 
Transistor Receiver Kit 

Model Y -161 Tiny, cigarette-pack-size one- 
transistor radio kit- fascinat- 
ing to build -so low- priced. 
This novel miniature receiver 
will provide endless listening 

pleasure the moment assembly is completed. 
Covers the local AM broadcast band with 
exceptional sensitivity and selectivity. Spe- 
cial features include: Efficient, slug -tuned 
coil for excellent station separation; external 
knob for easy station tuning; low -drain 
transistor operating for months from single 
penlight cell supplied; hinged -back, red 
plastic case. Kit includes all parts, transis- 
tor, battery, compact case and easy- to-fol- 
low instructions for quick assembly. (Ex- 
ternal antenna and headphones required.) 
Shpg. wt., 8 os. 
Model Y -767. Net only $2.45 
.1-149. 4000 Ohm Headphones. 1 lb $2.15 
C-100. Antenna Kit. 14 lbs. $1.03 

$245 

knight -kit 5- Transistor Superhet 
Personal Portable Radio Kit 

Model Y -166 

$2995 
Styled to Equal the Finest 
Push -Pull Audio Drives 3'/," Speaker 
Printed Circuit for Easy Building 
200 Hour Battery Playing Life 

Beautiful, easy- to-build transistorized personal portable 
with every ultra- modern design feature: 5 Texas Instrument 
Co. transistors; latest printed circuit chassis for easy, error - 
free assembly; bigger- than -average 3jß' speaker; class B 
push -pull audio output; built-in high -gain ferrite loopstick 
antenna; plus phone jack output for private listening. Pro- 
vides sensitive reception of the AM broadcast band with ex- 
ceptional tone quality. Ultra -smart high -impact ivory plastic 
case has handsome gold trim with ebony accents; includes 
pull -out handle; only 7%x33>ixl% ". With all parts, transis- 
tors, 9 volt transistor radio battery, carrying case and in- 
structions anyone can easily follow. Shpg. wt., 2 lbs. 
Model Y -766. Net only $29.95 

knight -kit 10- Circuit 
Transistor Lab Kit 

Model Y -299 

'1575 

cusational experimenters' 
transistor kit-an electronic 
marvel! Perfect for experi- 
menter, student or hobbyist. 
Assemble basic parts once, 

then complete project after project (10 in 
all), by simply plugging leads into proper 
jacks on printed circuit board -no wiring 
changes needed. You learn how transis- 
tors operate by "plugging in" to make any 
one of the following circuits; AM radio for 
strong headphone reception; 2 -stage audio 
amplifier; wireless broadcaster; code prac- 
tice oscillator; electronic timer; electronic 
switch; electronic flasher; photoelectronic 
relay; voice- operated relay; capacity -oper - 
ated relay. Includes all parts, 2 transistors, 
battery, headphones, circuit leads, relay, 
photocell, special guide cards for each proj- 
ect, explanation of each circuit. 3 lbs. 
Model Y -299. Net only $15.75 

"10-In -One" Electronic Lab Kit 
$1265 

t''amoue experimenters' kit. 
L Builds any of 10 fascinating 

projects, including broad- 
cast receiver, wireless phono oscillator. 
code practice oscillator, signal tracer, 
relays, etc. Shpg. wt., 5 Ibo. 
Model Y -265. Net only.... $12.65 

"6-In -One" Electronic Lab Kit 
$845 A favorite with beginners. 

oO 
After basic wiring is com- 
pleted, you make circuit 

changes without soldering. Builds any 
of six favorite projects, including radio, 
wireless broadcaster, etc. Shpg. wt., 3 Iba. 

Model Y -770. Net only.. $8.45 

Crystal Set Hobby Kit 
$215 Entertaining, educational. 

Delivers clear headphone 
reception of local broadcast 

stations. With all parta, ready for easy 
rwsetnbly. (Antenna and headphones 
required.) Shpg. wt.. I lb. 
Model Y -261. Net only.. $2.15 

1- Transistor Radio Kit 
$395 Offers excellent AM local 

broadcast headphone re- 
ception. Printed circuit 

board for easy assembly. Operates from 
single penlight cell for months. Cora- 
piste with all parts. transistor and pen- 
light cell. (Antenna and headphones re- 
quired.) Shpg. wt., 1 lb. 
Modal Y -765. Net only $3.95 

Wireless Broadcaster Kif 
$95o Play music or make an- 

nouncements through your 
radio set -no connection to 

set required! Loads of fun -easy to 
build. Works up to 50 feet from set. 
Shpg. wt., 3 Iba. 
Model Y -705. Net only $9.50 

100 N. WESTERN AVE. CHICAGO 80, ILL. 
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FUN TO BUILD . INSTRUCTIVE ... LATEST CIRCUITS FOR TOP PERFORMANCE 

WIDEST CHOICE OF QUALITY HOBBYIST KITS 

interruption of light 
beam triggers relay, 

which in turn sounds 
chime or bell, 

turns on lights, etc. 

- - ° -"-- kit Photoelectronic 
Relay Kit 

Advanced -design, ultra- sensi- 
tive photoelectronic relay - 
build it yourself and save! 
Dozens of uses: for automatic 
control of lights, door an- 

nouncer, burglar alarm, counting devices, 
etc. Provides dependable operation up to 
250 feet with white light, up to 125 feet 
with "unseen" light (red filter) from Light 
Source Kit listed below. Selectable opera- 
tion, with "trip" for burglar alarm to pro- 
vide continuous ringing of alarm; and 
"auto" if relay is to operate each time 
beam is broken (for chimes, counting de- 
vices, turning on lights at darkness). Has 
SPST relay operated from thyratron ; 6.3 v. 
terminals provide power for accessories. For 
105 -120 v. 50-60 cy. AC use. 6 lbs. 
Model Y -702. Relay Kit. Net only ..513.50 
Model Y -703. Light Source Kit. With bulb 
and red filter. Shpg. wt., 34 lbs. Net. $6.75 

Model Y -702 

$ 1350 

"Ranger II" Superhet 
Receiver Kit 

Z1725 Popular Broadcast band re 
ceiwr built and enjoyed by 

thousands. Features built - 
in antenna, automatic volume control, 
ball- bearing tuning condenser, PM dy- 
namic speaker. Handsome plastic cabi- 
net. Easy to assemble. AC or DC opera- 
tion. Shpg. wt., 8 lbs. 
Model Y -735. Net only $17.25 

knight- kit"Ocean Hopper" 
All -Wave Radio Kit 

Model Y -740 This top -performing regener- 

$1195 
alive receiver puts a ld 

fi 
of 

listening pleasure at your n- 
ger -tips. Tuning range (using 

coils listed below) is virtually world -wide; 
covers 155 kc to 35 mc. including every 
type of radio transmission: AM broadcast, 
marine, aircraft, distress channels, direc- 
tion- finding, Amateur, frequency standard, 
foreign broadcast, and police. With band - 
spread tuning. For use,with headphones or 
3-4 ohm PM speaker. Kit is supplied with 
standard broadcast band coil and all tubes 
and parts. (Less extra coils, headphones, 
speaker and cabinet.) Shpg. wt., 5 lbs. 

Model Y -740. Net only $11.95 
Y -746. Cabinet for above. 14 lbs. Net $2.90 
Extra coils available: Long Wave Coil 
(155 -470 kc), Net 79c. Short Wave (1.65- 
4.1 mc; 2.9 -7.3 mc; 7 -17.5 mc and 15.5- 
35 mc), Each 65e. 

79011111MMIlr:. 

knight -Kit2-Way Intercom System Kit 
Model Y -295 

Low Cost -Easy to Assemble 

s 1475 

High Gain -Clear Tone 
Handsome Metal Cabinets 
Includes 50 -Foot Cable 

Easy to build at lowest cost -ideal for home, office, shop 
or school. Consists of Master unit and Remote unit. Re- 
mote unit may be left "open" for answering calls from 
a distance, for "baby sitting ", etc. Remote also may be 
set for "private" operation-cannot be "listened -in" on, 
but it can be called and can originate calls. Master unit 
includes high -gain 2 -stage amplifier, combination volume 
control and on-off switch, plus pilot light. Each unit has 
4" PM dynamic speaker. System responds to even a whis- 
per. Handsome Antique white cabinets, each 4 3 x6 3 x4 W. 
With all parts, tubes and 50-ft. cable (up to 200 -ft. may 
be added). For 110 -120 v., AC or DC. 8 lbs. 
Model Y -295. Master and one Remote. Net only ..$14.75 
Y -296. Extra Remote Station Kit. 3 lbs. $3.75 

Knight -Kit "Space- Spanner" 
Bandswitching World -Wide Radio Kit 

Model Y -243 Broadcast or Short Wave Reception 

1595 Sensitive Regenerative Circuit 
Convenient Bandspread Tuning 
Built -In Loudspeaker 

Imagine the thrill of hearing overseas broadcasts on a 
precision receiver you've built yourself -and then, at 
the flip of a switch. being able to tune to your favorite 
local broadcast station! Bandswitch selects exciting 
short wave, including foreign broadcasts, amateur 
calls, aircraft, police and marine radio on the 6.5 to 
17 mc range, as well as standard 540 -1700 ke broad- 
casts. Features highly sensitive regenerative circuit. 
Includes built -in 4" PM speaker and ' beam -power 
tube for strong volume and clear tone. Headphone 
connectors are available for private listening; switch 
cuts out speaker. Controls: Bandspread, Main Tun- 
ing, Antenna Trimmer, Bandswitch, Regeneration, 
Volume. 7x10x6 ". Easy to build from step -by -step 
instruction manual. For 110 -120 v., 50-60 cy. AC or 
DC. (Less cabinet.) Shpg. wt., 5 lbs. 
Model Y -243. Net only $15.95 
Y -247. Cabinet for above. Shpg. wt. 2 lbs. Net. $2.90 

Phono Amplifier Kit 

$945 
Build it. yourself -and save! 
Ideal for use in a portable 
phonograph -just add rec- 

ord player and 3-4 ohm speaker. 1)4 
watts output. Inverse feedback circuit. 
Easy to assemble. Shpg. wt., 3 lbs. 
Model Y -790. Net only.. $9.45 

Electronic Photoflash Kit 

'28° Ideal for color or black and 
LV white photography. 

1 /700th -of -a- second flash; 
50 watt /second output. Synchronises 
with any camera with X or O shutter. 
(Less battery.) Shpg. wt., 4 lbs. 

Model Y -244. Net only $28.50 

Code Practice Oscillator Kit 

2395 
Ideal for beginners learning 
the code. Transistorised cir- 
cuit. Operates for months 

from single penlight cell supplied. Clear. 
crisp 500 cycle tone. Jacks for head- 
phones; screw terminals for key. 1 lb. 
Model Y -239. Net only.. $3.95 

Phono Oscillator Kit 
"Broadcasts" recorded 
music through any standard 
radio set up to 50 feet away. 
No direct connection to set 

required. Easy to build -fun to use. 
Shpg. wt.. 2lbe. 
Model Y -760. Net only 55.85 

$585 

111111111r 111'111111111'111111 
FINEST ELECTRONIC EQUIPMENT IN EASY -TO -BUILD MONEY-SAVING KIT FORM 

www.americanradiohistory.com

www.americanradiohistory.com


Oda 6y-Fax- ALLIED knight -kit QUALITY 
TEST INSTRUMENTS 

knight -kit Low -Cost Tube Tester Kit 
ModN T-143 With 16 Filament Voltages 

$2975 600 Latest Tube Types Listed 
Easy -to -Read 4%' Meter 
Tests Serles- String TV Tubes 

Expertly designed for complete, up-to -date coverage 
of tube types. Tests series -string T V tubes; tests 4, 
5, 6 and 7 pin large, regular and miniature types, octals, loctals, 9 -pin miniatures and pilot lamps. Tests 
for open, short, leakage, heater continuity and per- 
formance (by amount of cathode emission). Big 43. square meter has clear "GOOD -?- REPLACE" scale. 
With line -voltage indicator and line -adjust control. 
Choice of 16 filament voltages from 0.63 to 117 volts 
to check virtually all receiving tubes blank socket for future type tubes. Universal -type selector switches 
permit selection of any combination of pin connec- 
tions. Single -unit, pre -assembled 10 -lever function 
switch simplifies and speeds assembly. Up- to-date 
illuminated roll chart lists over 600 tube types. Counter 
model case, 5 x 14 x 10". Easy to buid. 14 lbs. 
Model Y -143. Net only $29.75 
Y -142. Portable Case model. 15 lbs. Net $34.75 
Y -141. Picture Tube Adapter. 1 lb. Net $ 4.25 

knight -kit RF Signal Generator Kit 
Model Y -145 Build this wide -range, ex- 

tremely 
erator -save 

stable RF 
two -third 

signal gen- / s the 
cost of a comparable wired 

instrument! Large, semi- circular dial is 
clearly calibrated ; range is covered in 5 
separate bands for close accuracy in setting 
individual frequencies. Ideal for aligning 
RF and IF stages in radio and TV sets and 
for troubleshooting audio equipment. De- 
livers output on fundamentals from 160 kc 
all the way out to 112 mc; useful harmonics 
to 224 mc. Has built -in 400 -cycle sine -wave 
audio oscillator for modulating RF; audio 
is also available externally. Features high - 
stability Colpitts circuit. Convenient jack 
for external modulation. Maximum audio 
output 10 volts; RF output over 0.1 volt on 
all ranges. Step and continuous -type atten- 
uator controls. Supplied with precision - 
wound coils that require no adjustment. 
7 x 10 x 5 ". Shpg. wt., 11 lbs. 
Model 2-14S. Net only 319.75 

knight -kit 1000 Ohms /Volt VOM Kit 

Model Y -128 Exceptional accuracy and ver- 
s 95 dlial 

tfoat 
semace 

i nsh 
olo, 

w 
acootr 

. 

Amateur use. Large 434 ", 400 
microamp meter with separate scales for AC 
and DC voltage and current, decibels and 
resistance. Uses 1% precision resistors; has 
3- position function switch and 12- position 
range switch. 38 ranges include: AC, DC and 
output volts, 0- 1- 5- 10- 50-500 -5000 (1000 
ohms /volt sensitivity); Resistance, 0 -1000- 
100,000 ohms and 0-1 meg (center scale 
readings of 60, 150 and 1500 ohms) ; Cur- 
rent, AC or DC, 0-1- 10-100 ma and 0-1 
amp; Decibels, -20 to +69 in 6 ranges. 
Precision resistors are used as shunts and 
multipliers to assure exceptional accuracy 
of measurements. With all parts, battery, 
test leads and black bakelite case with con- 
venient carrying handle, 6% x 534 x 35e. 
A great value in an easy -to -build quality 
instrument. Shpg. wt., 234 lbs. 
Model Y -126. Net only :1695 

knight -kit Vacuum Tube Voltmeter Kit 
Model Y -125 200 µa Movement, 4 >Ç Meter 

$/,49L 
5 Includes AC, Peak -to -Peak 

Balanced- Bridge, Push -Pull Circuit 
1% Film -Type Resistors 

Top buy in an extremely stable, highly accurate VTVM. Easy to assemble- entire chassis is printed circuit board. Perfect for radio-TV 
service work, Lab and Amateur use. Features low -leakage type 
switches; 1% film -type precision resistors; balanced- bridge, push -pull 
circuit (switch to any range without readjusting zero set); zero center 
scale and direct- reading db scale; polarity reversing switch. Ranges: Input Resistance, i i mega; DC and AC rms, 0-1.5-5 -15-50- 150 -500- 
1500; AC Peak- to-Peak, 0-4- 14-40- 140 -1400 -4000; Response, 30 cycles 
to 3 mc; Ohms, 0- 1000- 10K -100K and 0-1- 10-100 -1000 megs; db, -10 to +5. Includes all parts, tubes, battery, test leads and portable 
case, 7% x 534 x 4-$4 ". Easy to assemble. Shpg. wt., 6 lbs. 
Model Y -125. Net only $24.95 
Y -126. Hi Voltage Probe; extends DC to 50,000 v $ 4J5 
Y -127. Hi- Frequency Probe; extends AC to 250 mc. $ 3.45 

Transistor Checker Kit 
$850 Checks gain ratio of all types 0 of transistors; checks germa- 

nium and silicon diodes; 
checks for continuity and shorts. A valu- 
able instrument at very low cost. Easy 
to assemble. Shpg. wt., 234 lbs. 
Model Y -149. Net only $8.50 

ORDER FROM 

Flyback Checker Kit 

'1950 
Checks condition of all 
types of horizontal output 
transformers and deflection 

yokes, as well as TV linearity and width 
coils. 434" meter; widest range in its 
field. Shpg. wt., 6 lbs. 
Model Y -118. Net only $19.50 

LLIED RADIO 

Sweep Generator Kit 

$4375 
Extreme linearity on a par 
with costly lab instruments; 
fundamentals to 250 mc; 

output flat within 1 db; electronic 
blanking. Easy, money -saving assem- 
bly. Shpg. wt., 16 lbs. 
Model Y -123. Net only $43.75 

6V -12V Battery Eliminator Kit 

s 3295 
High current rating; contin- 
uously variable filtered out- 
put; delivers 15 amps at 6 

volts, 10 amps at 12 volts. May be used 
as battery charger. Two meters provide 
simultaneous current and voltage read - 
ings. Shpg. wt., 18 lbs. 
Model Y -129. Net only $32.95 

Capacitor Checker Kit 
$ 
1250 

Tests capacitors while in the 
circuit! Has widest range - 
20 mini to 2000 mfd. Ex- 

clusive circuit for cancelling lead capa- 
city. "Magic Eye" indicator. Save 60% 
over factory -wired units. 5 lbs. 
Model Y -119. Net only $12.50 

N. WESTERN AVE. CHICAGO 80,ILL. 
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ADVANCED- DESIGN INSTRUMENTS FOR SERVICE, INDUSTRIAL AND RESEARCH USE 

IN EASIEST -TO- BUILD, MONEY -SAVING KIT FORM 

knight -kit 20,000 Ohms /Volt VOM Kit 

Model Y -140 Outstanding quality and per - 

s2950 formante at money -saving 
LJ uf low price. Features 1% pre- 

cision multipliers; 434" meter 
accurate within 2% of full scale deflection; 
50 microamp sensitivity for 20,000 ohms/ 
volt input resistance on DC; front panel 
"Zero adjust; single switch to select func- 
tion and range. 32 ranges: AC, DC and out- 
put volts, 0-2.5-10-50-250-1000-5000; Re- 
sistance, 0- 2000 -200,000 ohms and 0-20 
meg.; DC ma, 0-0.1 -10 -100; DC amps, 
0 -1 -10; Decibels, - 30 to + 63 in six ranges. 
Moisture -resistant film -type resistors for 
extreme accuracy. Carefully engineered cir- 
cuit design achieves high sensitivity and 
extremely versatile application. Kit includes 
all parts, battery, test leads and black 
hakelite case with highly legible white 
markings; size 6% x 534 x 3 % ". Easy to as- 
semble. Shpg. wt., 5 lbs. 
Model Y -140. Net only.. $29.50 

Voltage Calibrator Kit 

$1215 
Permits use of any scope as 
precision peak -to-peak AC 
voltmeter. Puts a true 

square -wave voltage on scope screen. 
Selects any voltage between .01 and 
100 volts; feeds external signal direct 
to scope for instant comparison. Shpg. 
wt., 5 lbs. 
Model Y -136. Net only $12.75 

$ 95 

knight -kit High -Gain Signal Tracer Kit 

Model Y -135 A remarkable value in an 

$2650 easy -to -build 
which permits 

i 
vnstruent sua an d y i 

aural signal tracing of RF, IF, 
video and audio circuits. Has highest gain 
in its price class. Traces signal from antenna 
to speaker. Reproduces signal at plate or 
grid connection of any stage. Identifies and 
isolates "dead" stages. Features: usable 
gain of 91,000; "magic eye" with calibrated 
attenuators for signal presence indication 
and stage -by -stage gain measurements; 
built -in 4' PM speaker; combination 2- 
position probe. one for RF (6 mmf. input), 
the other for audio. Provides noise test; 
built -in watt -meter calibrated from 25 to 
1000 watts; provision for external scope or 
VTVM. Binding posts provide output trans- 
former and speaker substitution test, plus 
external 280 volts B +. With all parts, 
tubes and probe. 7 x 10x5 ". 12 lbs. 
Model Y -135. Net only $26.50 

knight -kit 5" Wide -Band Oscilloscope Kit 
Model Y -144 5 mc Width for Color TV 

Horizontal Sweep to 600 kc 

25 mv/inch Sensitivity 
Z -Axis Input 

Only $6.90 down Printed Circuit Construction 
Equals or betters the performance of commercially 
wired scopes costing far more. Two printed circuit 
boards and laced wiring harness assure wiring accu- 
racy and cut assembly time. Ideal for lab use, color 
TV servicing and high frequency applications. Wide 
sweep range -15 to 600,000 cps. Vertical response, 
± 3 db, 5 cps to 5 mc; only 1 db down at 3.58 me color 
burst. High vertical sensitivity of .025 rms v /inch. 
Input capacity, 20 mmf. Outstanding features: cath- 
ode follower inputs; 2nd anode provides 1400 volts 
high -intensity trace; push -pull amplifiers; positive and 
negative locking; frequency -compensated attenuator; 
Z-axis input; one volt P -P calibrating voltage; astig- 
matism control; retrace blanking circuit; DC position- 
ing control. Includes CRT. 143 x 9% x 16 ". 40 lbs. 

Model Y -144. Net only $69.00 
Y -148. Demodulator Probe. Net S 3.45 
Y -147. Low Capacity Probe. 12 mmf. Net $ 3.45 

knight -kit 5" General- Purpose Scope Kit 
Model Y -146 

$4200 
Only $4.2 0 down 

Feature for feature the world's best oscilloscope kit value. A stand- 
out in its class with all these fine features: Printed Circuit wiring 
board and laced harness for quick, error -free assembly. Phantastron 
Sweep Circuit for high linearity of sweep from 15 to 150,000 cps. 
25 Millivolts Per Inch Sensitivity -3 times that of similarly priced 
scope kits. Calibration Voltage -1 volt peak -to-peak square wave, 
fully regulated. Vertical Amplifier- frequency response ± 3 db, 
3 cps to 1.5 me (--1- 6 db to 25 me). Includes: Directly coupled 
positioning controls; retrace blanking circuit; frequency- compen- 
sated vertical input attenuator; positive and negative internal 
sync; high 2nd -anode voltage for high - intensity trace; input capac- 
ity, 45 mmf. Kit includes CRT. 9% x 13% x 17% ". 26 lbs. 

Model Y -146. Net only $42.00 

Phantastron Linear Sweep 

25 mv/inch Sensitivity 
Printed Circuit Board 

Retrace Blanking Circuit 

Resistance Substitution Box 
Easily determines resistor value: required in a circuit. 
Makes available 36 standard 1 -watt resistance values in 
2 ranges between 15 ohms and 10 megohms, with 10% 
accuracy. Slide switch selects range; 18- position switch 
for value selection. Shpg. wt., 2 lbs. 
Model Y -139. Net only . $ 5.95 

($595 
Capacitance Substitution Box 

Makes it easy to find capacitor values needed in a circuit. 
Provides 18 standard values from .0001 mfd to .22 mfd, 
± 20 %. All values are 600 volt, except .15 and .22, 
which are 400 volt. 18- position selector switch. Shpg. 
wt.. 2 lbs. 
Model Y -138. Net only .. $ 5.95 

EASY TERMS AVAILABL 

Audio Generator Kit 
$315° Excellent design; range, 20 

cps to 1 mc; less than .25% 
distortion; 600 ohm output. 

ideal for hi -fi testing; offers the flat re- 
sponse of a lab standard. Shpg. wt.. 
16 lbs. 
Model Y -137. Net only . $31.50 

R/C Tester Kit 
$1.950 Measures capacitance d 

`M/ resistance. alanced -bridgane 
circuit; indicates power fac- 

tor; tests capacitors at rated voltage. 
Large, easy - to-read dial and "magic 
eye." Shpg. wt., 10 lbs. 
Model Y -124. Net only... $19.50 

Take advantage of the most liberal Easy Pay plan in electronics. On Knight -Kit orders totaling $45 or 

more -just 10% down, small mor,thly payments thereafter. Low carrying charges -no "red tape." 
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knight -kits FOR THE RADIO AMATEUR 

knight -kit All -Band Amateur Receiver Kit 
Model Y -126 

$10450 
Only $10.45 down 

Tunes 540 kc to 31 mc 
Built -In Q- Multiplier 
Constant Running HF Oscillator 
Worthy of the Advanced Ham Operator 
Printed Circuit Bandswltch 
Printed Circuit Board 1.5 14v Sensitivity 

A sensational communications receiver value with all the 
selectivity, sensitivity and features of high -priced com- 
mercial units. Uses printed circuitry throughout, includ- 
ing the exclusive new KNIGHT-KIT printed circuit band - 
switch, for remarkably easy assembly. Covers 540 kc to 
31 me in 4 ranges; calibrated, electrical bandspread on 

-90-36 -meter Ham bands; slag -timed Hi- Q'evils; contin- 
uous, VR tube - regulated B-+- applied to HF oscillator 
lets you switch from standby to receive with no drift; 
built -in Q- multiplier peaks desired signal or nulls inter- 
ference; delayed AVC; provision for crystal calibrator 
(below). Sensitivity, L5 microvolts for 10 db signal-to- 
noise ratio. Selectivity: variable from 300 cps to 4.5 kc 
at 6 db down. Exalted BFO injection. Controls: Main 
tuning, bandapread, band selector, Q- multiplier selec- 
tivity, Q- multiplier tune, null- off -peak, BFO pitch, RF 
gain, AF gain, BFO -MVC -AVC -ANL, off -atby-rec-cal, 
antenna trimmer, and phone jack. Cold -rolled ¿ steel 
chassis. Handsome metal cabinet, 10 x 10 x 16W. (Less 
phones, 8 -ohm loudspeaker and S- meter.) 23 lbs. 
Model Y -726. Amateur Receiver Kit. Net $104.50 
Y-727. S -Meter Kit for above. 1 lb. Net $9.50 

knight -kit 100 Kc Crystal Calibrator Kit 
Model Y -256 

$10" 
Crystal frequency standard at very low 
cost. Gives marker every 100 kc up to 
32 mc. A "must" for marking band edges. 
Mounting flanges for installation in or 
back of receiver cabinet. Size only 14¡x 

1 %x3 ". Requires 6.3 v. at 0.15 amp and 150 -300 v. 
DC at 3-6 ma. Trimmer for zero-beating with W W V ; 

On-Off switch. Complete with tube, crystal, all parts 
and easy- to-follow instructions. Shpg. wt., 1 lb. 
Model Y -256. 100 Kc Crystal Calibrator Kit. 
Net only $ 10.50 

knight -kit 50 -Watt CW Transmitter Kit 

Model Y -255 
for the Novice 

Pi Antenna Coupler 
Bandswitching- 

Only $3.89 down 80 to 10 Meters 

There's exceptional value in this very 
popular bandswitching transmitter kit. 
Compact and versatile, it's the perfect 
low -power rig for the beginning novice 
as well as the seasoned veteran. Has 
bandawitching coverage of 80, 40, 20, 15 and 10 meters. Rated at 50 watts -actually operates at up to 60 watts on 80 and 40 meters. Oscillator is efficient 6AG7; final is reliable 807. Crisp, clean, cathode keying of oscillator and final. Built -in pi coupler permits use with random length antennas. Has highly effective TVI sup- pression. Other features not usually found in transmitter kits at this low price include: Ceramic -insulated final tank capacitor; pre -assembled switches; pre -wound parasitic chokes; ceramic coil forms; coax connector; crystal and VFO socket on front panel; power take -off jack for accessory equipment. Meter reads either plate or grid current of final. Takes crys- tal or VFO without circuit changes. Cabinet interior and chassis are copper -finished. Size, 834 x 10% x 83( ". With tubes and all parts for easy assembly. (Less crystal and key.) Shpg. wt., 19 lbs. 

Model Y -255. 50 -Watt Transmitter Kit. Net only $38.95 

Model Y -125 

$28" 
Only $2.85 down 

knight -kit Self- Powered VFO Kit 
Complete with built -in power supply! Careful design and 
voltage regulation assure high stability. Excellent oscillator 
keying characteristics for fast break -in without clicks or 
chirps. Full TVI suppression. Has plenty of bandspread ; 

separate calibrated scales for 80, 40, 20, 15, 11 and 10 
meters; vernier drive mechanism. 2- chassis construction 
keeps heat from frequency determining circuits. Output 
cable plugs into crystal socket of transmitter. Output: 40v 
on 80, 20v on 40. With Spot -Off- Transmit switch for spot 
frequency tuning. Extra switch contacts for operating re- 
lays and other equipment. Attractive metal cabinet, 8% x 
6 x 6 ". Ready for easy assembly. Shpg. wt., 8 lbs. 
Model Y -725. VFO Kit. Net only $28.50 

Model Y-253 

$585 

knight -kit Amateur RF "Z" Bridge Kit 
Measures standing wave ratio (SWR) and impedance-of 
antenna systems; ideal for adjusting antenna systems for 
optimum results. Measures impedances from 20 to 400 
ohms up to 100 mc ; SWR to 150 mc. Any VOM may he used 
for null indicator. With coax input and output connectors. 
Meters both input and bridge voltage. Calibrated dial gives 
direct impedance reading; includes 1% precision resistor 
for precise calibration adjustment. With all parts and 
handy plasticized SWR chart (less meter). 2% x 3 x 
Shpg. wt., 1% lbs. 
Model Y -253. "Z" Bridge Kit. Net only $5.85 

ORDER BLANK ALLIED RADIO 
ALLIED RADIO, Dept. PF, 100 N. Western Ave., Chicago 80, III. 
Ship me the following KNIGHT -KITS: 

IF Mir 

00 N. WESTERN AVE., CHICAGO 80, ILL. 

Quantity Description Model No. Price 

$ enclosed. (For parcel post, include postage - express is shipped co lect). 
My Down Payment in the amount of $ is enclosed. Send Time Payment form. 

Name 

Address 

City 
ALL PRICES NET F. O. B. CHICAGO 

Zone State 

L;!l Of.ul:siti, p 
FREE /75e 

404 -PAGE 

ALLIED 
CATA LOG 

See the 1958 ALLIED 
404 -Page Catalog for 
complete listings of 

more than 50 KNIGHT -KITS, covering Hi -Fi, 
Hobby, Test Instrument and Amateur Kits. The 
1958 ALLIED Catalog is your complete Buying 
Guide to the world's largest stocks of every- 
thing in Electronics. 
O Send FREE 404 -Page 1958 ALLIED Catalog. 

1 

I 
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TELEVISION 

(Continued from page 84) 
fective electrolytic would be in either 
the vertical sweep or vertical oscillator 
circuit. Check the electrolytics care- 
fully and replace those that do not 
have full capacitance and good power 
factor. It would also be advisable to 
make an over -voltage check of the elec- 
trolytics by running the line voltage up 
15 %. A bad electrolytic will break down 
faster on this test. It will get hot after 
a while, and you can find the bad one 
by touching its case. 

Ringing 
A Pacific Mercury chassis 150 has a 

severe case of ringing, with numerous 
vertical bars on the left side of the 
raster. The manufacturer states that 
the flyback transformer is probably 
defective. I replaced the horizontal out- 
put transformer and found that the im- 
provement was so slight as to be negligi- 
ble. I then checked all components in the 
horizontal output and damper circuits 
but this did not help either. An oscillo- 
scope check clearly indicates a periodic 
oscillation in and around the flyback 
circuit, but the trouble cannot be pinned 

FROM 

HORIZ OUTPUT 

C19 IOOppf 

183-GT 
HV RECT 

for ENGINEERED 

exact 

replacement 

look to 

ANTI- RINGING 

COIL 

5 

PREVIOUS LOCATION 
OF CS L- 

I 

I WIDTH 

Fig. 2- Flyback circuit in the Pacific 
Mercury 150. 

down. Perhaps I should try another 
flyback transformer but I ant convinced 
that this is not the fault. 

Since all the components check good, 
I would like to know of some circuit 
modification that would cure the trou- 
ble. Otherwise, perhaps you can recom- 
mend some way to re -dress the critical 
wires in this circuit. -G. B., Cranston, 
R. I. 

The manufacturer's recommendation 
of replacing the flyback was probably 
based on this trouble appearing in other 
chassis in this series. Modifying the 
circuitry would be merely shooting in 
the dark in this case, and re- dressing 
wires could possibly make things worse. 
Because of the nature of the trouble, 
I feel that the most efficient way out of 
the trouble is to simply install an 
anti -ringing coil. (See Fig. 2.) 

In installing this coil, you will have 
to remove capacitor C19, a 100 -Apf unit 
connected between terminals 7 and 3 
of the high -voltage transformer. Then 
connect the anti -ringing coil in series 
with C19, with C19 tied to terminal 9 
of the transformer and the coil to 
terminal 5. This will place the coil 

DECEMBER, 1957 

Stancor exact replacement transiorrners are 
engineered -not copied. With manufactu'e-s' original 
prints used as a basis for physical ex.cctress, the 
circuit and operating requirements are carefully 
analyzed by the Stancor engineering staff. Where 
necessary, heavier wire, more insulation, p-ctective 
coatings, corona rings, cr heavier shielding are used 

to assure you of "better --han -new" performance. Even 

where the original may have been easily ooerloaded 
-it won't happen again with the Stancor replacement. 

Chicago Standard has the largest engineering staff 
of any replacement transformer manufacturer -your 
assurance of a carefully and correctly designed 
transformer. 

A free copy of the latest Stancor catalog and TV 

Guide is available at your distributor or direct from 
Stancor. 

CHICAGO STANDARD TRANSFORMER CORPORATION 
3509 ADDISON STREET CHICAGO 18, ILLINOIS 

Export Sales: Roburn Agencies, Inc., 431 Greenwich St., New York 13, N.Y. 

SUPER MAGNET SUPER SAVING! 
Huy this Little Giant 
magnet, most power- 
ful made, a sensation- 
al bargain! The low 
price of $1.50 is less 
than 50% of hat 
you'd pay for this 
magnet. Experiment- 
ers, 

hundreds f uses 
for this powerful 4 os. 
Alnico permanent mag- 
net. LIFTS 5 LBS 
EASILY. Limited 
quantity. Order sev- 
eral today. Measures 
1 
Item 

8 
St 50 tem No. 8 

Special Bargain 
(bhp. ('hgs. 70c) 

250 POWER 
TELESCOPE LENS KIT 

Make your own high powered 6 ft. 
telescope! Kit contains 2" diam.. 
75" focal length, ground and Pol- 

ished objective lens and necessary 

eye pieces. Magnifies 50x to 250x. 

Full instructions. 

ITEM NO. 123 

$2.95 
(Shp. Chgs. 10c) 

AMAZING BLACK LIGHT 
250 -watt ultravio- 
let Might source. 
Makes fluorescent 
articles glow in the 
dark. Fits any 
lamp socket. For 
experimenting, en- 
tertaining. unusual 
lighting effects. 

Ship. wt. 2 lbs. 
ITEM NO. 87 

(P. P. 8 Hdlg. 

$2.45 

Chgs. 35c1 

Ì 
HUDSON SPECIALTIES CO., 180 W. 14th St. 
Dept. RE 11 -57, New York 7, N. Y. 

I 
below. 

enclosing full 
to llincludet shipping' 00 charges.)rcled 

87 33 88 123 

Name 

Address 

City Zone State. 

Please Print Clearly 

WATTHOUR METER 
Leading makes-reeendihon- 
ed. Ideal for trailer parks. 
100.1 10 volts. 60 cycles. 2- 
wire A.C. 5 amp. Heavy metal 
case 81/4" x 61/4" x 5 ". Easy 
to install. Ship. wt. 14 lbs. 

ITEM NO. 88 QA cn 
NOW ONLY P',s 

(P.P. S Hdlg. Chgs. $1.25) 
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TELEVISION 

across a major portion of the flyback 
turns and choke off the ringing which 
is probably originating somewhere in 
the damper -yoke circuit. The anti - 
ringing coil should be approximately 
3 µh. If you wind it yourself, use a 
1 -watt resistor as a form. 

Be sure the solder joint between the 
coil and capacitor C19 is smooth and 
round. Also, dress the coil and capaci- 
tor close to the transformer, as far as 
possible from the chassis to avoid 
corona. 

Vertical sync instability 
The complaint in a Philco TV -350 

chassis is intermittent vertical roll. A 
thorough check of the vertical oscillator 
and output circuits showed everything 
to be per manufacturer's specifications. 

FROM VIDE ODETC55 

.ì86á 
.I5 

I2BY7 
VIDEO AMPL 

3,9 

could not improve the situation. Short 
of replacing all components in the set, 
I would appreciate any suggestions that 
you may have. P. R., Poughkeepsie, 
N. Y. 

There is a possibility that the vertical 
sync pulses are of lower amplitude than 
the horizontal pulses. The attenuation 
could be due to slight misalignment. 
However, if alignment does not help, 
you should try the following circuit 
changes to improve sync stability. 
Before doing this, however, be sure to 
replace the 12BY7 (Fig. 3). A gassy 
tube can deform the vertical pulse and 
produce rolling. 

You can improve the low- frequency 
coupling to the video amplifier by 
changing C55 from .068 µf to 0.15 µf. 
Also, reduce the value of R71 from 1 

4.5MC 

'--It -' 
7 88ppf 250pH 

1 
39V{Á 

5K-*" 
8 

R71 1)14 Ç,Ç 

330ppf k58 ¡ R69 

1 X { X 
C541.022 

FROM R64 

AGC LINE 

150K 6CS6 
SYNC SEP 

680K l C58 

330ppf 

68K 

330 K 

2W 

2.2 

106 .1 TO ERT f-+ 
ONTRAST 

2n.r.01 ' 280Y 

820K - TO VERT LIN 

1209 

The customer said that before moving 
here from a strong- signal area the set 
played perfectly. I then carefully 
checked the vertical integrator and the 
sync separator stage, but still without 
finding anything out of order. A few 
resistors were slightly off value, but 
replacing them did not help. 

The horizontal sync on this set is 
extremely stable so I started replacing 
components in the vertical oscillator 
stage, and some in the sync stage, but 

Fig. 3- Modification to increase sync 
stability of Philco TV -350. 

megohm to 330,000 ohms. Improve the 
sensitivity and stability of the sync 
circuit by removing capacitor C58 and 
resistor R69 from the circuit, and 
connect capacitor C54 as shown. Next, 
remove the leads from capacitor C54 
and resistor R64 to pin 7 of the 6CS6 
sync separator. 

Take the removed 330 -µµf capacitor 
C58 and connect it between pin 7 of the 
6CS6 and the leads going to R64 and 
C54. Finally connect a resistor of about 

68,000 ohms in parallel with C58. On 
several of these chassis the above 
modification has proved highly success- 
ful. And if the trouble is due solely to 
a signal of less than normal strength, 
the change will provide good vertical 
and horizontal synchronization. 

Excessive drive 
In servicing a Sylvania 1 -515 chassis 

I replaced the horizontal output trans - 
forrner because of shorted turns. The 
replacement flyback, obtained from 
Sylvania, restored the raster but the 
brightness was excessive and there is a 
drive line that cannot be eliminated by 
varying the drive control trimmer. I 
checked all components in the horizon- 
tal output and damper stages, and 
everything is in order. I tried changing 
a few component values but, while some 
helped a bit, they also caused other un- 
desirable effects. Do you think the 
transformer is defective or is some 
other component damaged by the orig- 
inal defect ? -P. R., Lynn, Mass. 

The Sylvania replacement flyback 
transformer for this and similar chas- 
sis will often develop excessive high 
voltage and produce a drive line which 
cannot be removed by the drive con- 
trol. The solution is to reduce the drive 
to the grid of the horizontal output 
tube. This can be done by replacing the 
470,000 -ohm resistor that shunts the 
drive control with one of about 150,000 
ohms. This done, the drive control has 
adequate range to eliminate any drive 
bar and restore normal high voltage. 

NEXT MONTH: 

WHICH 
COLOR BAR GENERATOR 

IS BEST? 

1,00 PM i:0" PM 1 13 PM 

Picture of a smart TV technician 
making a dollar a minute 

on his way back from lunch / 

"Naturally... it's the 
GOLD Twilight Antenna 

b y Winegarnl Co. RE -12 

BURLINGTON, IOWA" 
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GUIDE 

AUTFR D NJ IC -EYE 
TRAINING COURSES 
MEAN MORE 
BUSINESS FOR YOU 

Courses for experienced service 
technicians provide latest repair 
information - enable you to do the 
job faster and more efficiently. 

Quick, accurate circuit diagnosis and repair to factory 
specifications boosts your profits. That's why so many quali- 
fied auto technicians attend these Guide training courses 

at no cost other than transportation and living expenses. 

The Guide Lamp diploma, awarded only to those who 

successfully complete the course, is proof that you're 

equipped to give more and better service to more 

people -and that means business. 

If you're an auto radio service dealer, come yourself, o- 

send your technicians. There's one of 30 GM Training 

Centers necr you. Apply through your local United 

Motors Service Division Distributor or write 

GU DE LAMP DIVISION GENERAL MOTORS CORP. ANDERSON, INDIANA 

Jumb3 -sire operational panel of Guide's Aufronic- 
Eye Circuit puts all parts ouf front for better, more 
efficient instruction. 

i+l I '1++. 

B L I N K V MEANS 
Thirty modem GM Training Centers offer 
newest equipment and latest service tech- 
niques. There's one nearby ... no matter 
where you live. 

DECEMBER, 1957 

BUSINESS ! 
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r Model TD -55 - Terms: 
$6.95 after 10 day trial then 
$5.00 per month for 4 months. 

,N 
tlOfRntINE 

SfxVCtiOMS 

TUBE TESTER 
Model TV -40 - Terms: $3.85 
after 10 day trial 
then $4.00 per 
month for 3 
months. 

Model TW -1 1 - Terns: 
$11.50 after 10 day trial then 
$6.00 per month for 6 mon hs. 

'Model TV -12 - Terms: 
$22.50 after 10 day trial then 
$10.00 per month for 5 months. 

SNIPPED ON APPROVAL 
NO MONEY WITH ORDER 

NO C.O.D. 
"," TRANS-CONDUCTANCE 

TUBE TESTER 
Superior's EMISSION TYPE 
New Model 

TD-55 TU BE TESTER 
FOR 

The Experimenter or Part -time Serviceman, who has delayed 
purchasing a higher priced Tube Tester. 
The Professional Serviceman, who needs an extra Tube Tester for 
outside calls. 
The busy TV Service Organization, which needs extra Tube Testers 

i for its field men. 

Speedy, yet efficient operation is accomplished by: 
I. Simplification of all switching aid controls. 
2. Elimination of old style sockets ised for testing obsolete tubes (26, 27, 57, 59, 
etc.) and providing sockets and :ircuits for efficiently testing the new Noval 
and Sub -Minar types. 
You can't insert a tube in wrong sccket. It is impossible to insert the tube in the 
wrong socket when using the new Model TD -55. Separate sockets are used, one for each type of tube base. If the tube fits in the socket it can be tested. 
"Free- point" element switching system. The Model TD -55 incorporates a newly 
designed element selector switch system which reduces the possibility of obso- 
lescence to an absolute minimum. Any pin may be used as a filament pin and the 
voltage applied between that pin and any other pin or even the "top- cap." 
Checks for shorts and leakages between all elements. The Model TD -55 provides 
a super sensitive method of checking for shorts and leakages up to 5 Megohms 
between any and all of the terminals. Continuity between various sections is 
individually indicated. This is important, especially in the case of an element 
terminating at more than one pin. In such cases the element or internal connec- 
tion often completes a circuit. 
Elemental switches are numbered s strict accordance with R.M.A. specification. 
One of the most important improvements, we believe, is the fact that the 4 posi- 
tion fast -action snap switches are all numbered in exact accordance with the 
standard R.M.A. numbering system. Thus, if the element termi- 
nating in pin No. 7 of a tube is under test, button No. 7 is 
used for that test. 
Complete with carrying case 

6" 
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 $5 -which theoretically will convert 
your standard tube tester into a picture -tube tester; or a neon type instrument 
which sells for a little more and is supposed to be "as good as" a metered 
instrument. Superior does not make nor do they recommend use of C.R.T. adap- 
ters or neon gadgets because a Cathode Ray Tube is a very complex device,. 
and to properly test it, you need an instrument designed exclusively to test 
C. R. Tubes and nothing else. 
Tests ALL magnetically deflected tubes . in the set . . , out of the set 

in the carton! ! 
Tests all magnetically deflected picture tubes from 7 inch to 30 inch types. 
Tests for quality by the well established emission method. All readings on 
"Good -Bad" scale. 
Tests for inter -element shorts and leakages up to 5 megohms. 
Test for open elements. 

EASY TO USE: Simply insert line cord into any 110 volt A.C. outlet, then attach 
tester socket to tube base (ion trap need not be on tube). 

5NET 
Throw switch up for quality test . . read direct on Good -Bad 
scale. Throw switch down for all leakage tests. 
Only 

TESTING TUBES 
Employs improved TRANS- CONDUCTANCE circuit. An in -phase signal is 
impressed on the input section of a tube and the resultant plate current 
change is measured. This provides the most suitable method of simulating the 
manner in which tubes actually operate in Radio & TV receivers, amplifiers 
and other circuits. Amplification factor, plate resistance and cathode emission 
are all correlated in one meter reading. 
NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped transformer makes it 
possible to compensate for line voltage variations to a tolerance of better 
than 2%. 
SAFETY BUTTON -protects both the tube under test and the instrument meter 
against damage due to overload or other form of improper switching. 
NEWLY DESIGNED FIVE POSITION LEVER SWITCH ASSEMBLY. Permits 
application of separate voltages as required for both plate and grid of tube 
under test, resulting in improved Trans- Conductance circuit. 

Extra Feature 
Model TV -12 Also Tests Transistors! 

A transistor can be safely and adequately tested only under dynamic conditions. 
The Model TV -12 will test all transistors in that approved manner, and quality 
is read directly on a special "transistor only" meter scale. 

The Model TV -12 will accommodate all transistors including 0 NPN's, PNP's Photo and Tetrodes, whether made of Germanium 
or Silicon, either point contact or junction contact types. 

NET Housed in hand -rubbed oak cabinet 

Superior's STANDARD PROFESSIONAL 
New Model 

TW -11 
TUBE TESTER 

Tests 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 Switches for individual element testing. 
Because all elements are numbered according to pin -number in the RMA base 
numbering system, the user can instantly identify which element is under test. 
Tubes having tapped filaments and tubes with filaments terminating in more 
than one pin are truly tested with the Model TW -II as any of the pins may be 
placed in the neutral position when necessary. 
The Model TW -11 does not use any combination type sockets. Instead indi- 
vidual sockets are used for each type of tube. Thus if is impossible to damage 
a tube by inserting it in the wrong socket. 
Free -moving built -in roll chart provides complete data for all tubes. All tube 
listings printed in large easy -to -read type. 

NOISE TEST: Phono -jack on front panel for plugging in either phones or external 
amplifier will detect microphonic tubes or noise due to faulty elements and 
loose internal connections. 
EXTRAORDINARY FEATURE: SEPARATE SCALE FOR LOW- CURRENT TUBES. 
Previously, on emission -type tube testers, it has been standard practice to use one 
scale for all tubes. As a result, the calibration f low- current 

O types has been restricted to a small poortion the the scale. The 
extra scale used here greatly simplifies testing of low- current 

NET types. Housed in hand -rubbed oak cabinet 

USE APPROVAL FORM ON NEXT PAGE 4 
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Model TV -50 - Terms: 
$11.50 after 10 day trial then 
46.00 per month for 6 months. 

Model 76- Terms: $6.95 
after 10 day trial then $5.00 
per month for 4 months. 

TRY FOR 10 DAYS 
before you buy! then if satisfactory pay in easy, interest free, 

monthly payments. See coupon below. 

Superior's New G E N O M E T E R Model TV -50 

7 Signal Generators in One! V Bar Generator 
V R.F. Signal Generator for A.M. V Cross Hatch Generator 
V R.F. Signal Generator for F.M. V Color Dot Pattern Generator 
V Audio Frequency Generator V Marker Generator 
R. F. SIGNAL GENERATOR: 100 Kilocycles to 60 Megacycles on fundamentals 
and from 60 Megacycles to 180 Megacycles on powerful harmonics. 
VARIABLE AUDIO FREQUENCY GENERATOR: Provides a variable 300 cycle to 
20,000 cycle peaked wave audio signal. 
BAR GENERATOR: Pattern consists of 4 to 16 horizontal bars or 7 to 20 
vertical bars. 
CROSS HATCH GENERATOR: Pattern consists of non -shifting horizontal and 
vertical lines interlaced to provide a stable cross -hatch effect. 
DOT PATTERN GENERATOR (FOR COLOR TV): The Dot Pattern projected on 
any color TV Receiver tube by the Model TV -50 will enable you to adjust for 
proper color convergence. 
MARKER GENERATOR: The following markers are provided: 189 Kc., 262.5 Kc., 
456 Kc., 600 

4.5 Mc., 
Kc., 1400 Kc., 

Mc., 
Kc., 2000 

is 
2e00 

75i! 3579 Kc., 4.5 Mc., 5 Mc., 10.7 Mc., (3579 Kc. is the color 
burst frequency.) 
Complete with shielded leads 

Superior's 
New 

Model 

76 
V ITS A CONDENSER BRIDGE 
V ITS A RESISTANCE BRIDGE 
V IT'S A SIGNAL TRACER 
V ITS A TV ANTENNA TESTER 

CAPACITY BRIDGE SECTION 4 Ranges: .00001 Microfarad to .005 Microfarad; 
.001 Microfarad to .5 Microfarad; .1 Microfarad to 50 Microfarads; 20 Micro. 
farads to 1000 Microfarads. Will also measure the power factor of all condensers 
from .1 to 1000 Microfarads. 
RESISTANCE BRIDGE SECTION 2 Ranges: 100 ohms to 50,000 ohms; 10,000 

ohms to 5 megohms. 
SIGNAL TRACER SECTION With the use of the R.F. and A.F. Probes in- 

cluded with the Model 76, you can make stage gain measurements, locate signal 
loss in R.F. and Audio stages, localize faulty stages, locate distortion and hum, 
etc. 
TV ANTENNA TESTER SECTION Loss of sync., snow and instability are only 
a few of the faults which may be due to a break in the antenna, so why not 
check tie TV antenna first? Locates a break in any TV 

$ antenna and measures the location of the break in feet from 
the set terminals. LI.NET 
Complete with R.F. and A.F. probes and test leads ......... 

95 

We invite you to try before you buy 
any of the models described on this 
and the preceding page. If after a 

10 day trial you are completely satis- 
fied and decide to keep the Tester, 
you need send us only the down pay- 
ment and agree to pay the balance 
due at the monthly indicated rate. 

NO INTEREST 
OR FINANCE 

CHARGES ADDED! 
If not completely satisfied, you are 
privileged to return the Tester to us, 

cancelling any further obligation. 

Superior's 
Ne ALLMETER TV -60 

Model TV -60 - Terms: 
$12.50 after 10 day trial then 
$8.00 per month for 5 months. 

20,000 OHMS PER VOLT 

Includes services never before provided by an 
instrument of this type. Read and compare fea- 
tures and specifications below: 

FEATURES 

Giant recessed 61/2 inch 40 Microampere meter with mirrored scale. 

Built -in Isolation Transformer. 

Use of the latest type printed circuit and 1% multipliers assure unchanging 
accurate readings. 

SPECIFICATIONS 

8 D.C. VOLTAGE RANGES: (At a sensitivity of 20,000 Ohms per Volt) 
0 to 15/ 75/150/300/750/1500 /7500/30,000 Volts. 
7 A.C. VOLTAGE RANGES: (At a sensitivity of 5,000 Ohms per Volt) 
0 to 15/75/150/300/750 /1500/7500 Volts. 
3 RESISTANCE RANGES: 0 to 2,000/200,000 Ohms, 0 -20 Megohms. 
2 CAPACITY RANGES: .00025 Mfd. to 30 Mfd. 
5 D.C. CURRENT RANGES: 0 -75 Microamperes, 0 to 7.5/75/750 Milli- 
amperes, 0 to 15 Amperes. 
3 DECIBEL RANGES: -6 db to +58 db. 

RF SIGNAL TRACER SERVICE: Enables following the R.F. signal from the 
antenna to speaker of any radio or TV receiver and using that signal as a 

basis of measurement to first isolate the faulty stage and finally the compo- 
nent or circuit condition causing the trouble. 

AUDIO SIGNAL TRACER SERVICE: Functions in the same manner as the 

R.F. Signal Tracing service specified above except that it is used for the 

location of cause of trouble in all audio and amplifier systems. 

Model TV -60 comes complete with book of instructions: pair of standard fest 2" 
NET 

leads; high- volfoge probe; detachable line cord; R.F. Signal Tracer 
e Probe and Audio Signal Tracer Probe. Pliofllm bag for all above 

accessories is also included. Price complete. Nothing else to buy. 
ONLY 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 

Dept. D -411, 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 nc 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. 

Name 

Address 

City Zone State 
All Prices net. F.O.B. N.Y.C. 

Model TW -II Total Price $47.50 
$11.50 within 10 days. Balance $6.00 
monthly for 6 months 

Model 76 Total Price $26.95 
$6.95 within 10 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 m3nths. 

Model TV- 50....... _ _. Total Price $47.50 
$11.50 within 10 days. Balance $6.00 
monthly for 6 months. 

Model TV -40 Total Price $15.85 
$3.85 within 10 days. Balance $4.00 
monthly for 3 months. 

$12.50 within t0 days. taBala Balance $$8.00 
monthly for 5 months. 

Model TV -12 Total Price $72.50 
$22.50 within ID days. Balance $10.00 
monthly for 5 months. 
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The meter needle indicated REPLACE. 
Now she felt she was getting her 
money's worth. 

Y 
OU walk in on a service call. The 
TV set has no sync. The picture is 
running in all directions at about 
60 miles an hour. You take two 

screws off the top of the back, peel the 
fiberboard down and peep in. Right in 
the middle of the chassis, there is the 
sync separator, a 12ÁU7, with only one 
light burning. 

You reach in, pluck out the old tube 
and insert a new one. The picture snaps 
into place with a boin -n -g. Your repair 
is complete. Total time elapsed 3% 
minutes. 

The set owner says, "While you're 
here, would you check the TV over and 
make sure everything is okay ?" 

What is you next move? Wrinkle up 
your nose in annoyance and beg off or 
begin pulling the set apart for a 
lengthy check? With a combination of 
the pressure of waiting calls, our 
natural laziness and a feeling of let 
well enough alone working on us; the 
tendency is do the minimum job. But 
from both a business and technical 
point of view, it's just not the thing 
to do. 

In our outfit we don't wait for the 
set owner to ask us to check out a 
set. With the exception of brand -new 
or just recently repaired TV's we ask 
the owner if he would like us to do 
a maximum job. We explain there is 
an additional labor charge plus any 
parts necessary. Here is what we give 
them. 

The chassis is pulled out. The dust 
is wiped off, the controls lubricated, 
the tuner cleaned, the C -R tube face 
is cleaned. All the tubes are checked, 
resistors and capacitors visually 
checked, picture set for linearity and 
any trouble symptoms are traced and 
eliminated. Of course with the thou- 
sands of different makes and models 
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do you do a 
MAXIMUM 
or 

There's more to 
fixing a TV set 
than replacing 
one bad tube 

By ART MARGOLIS 

job? 

the procedure is tailored to fit the in- 
dividual set but, in general, that is 
what we term a maximum job. 

There is quite a bit more to complet- 
ing a maximum job to the customer's 
satisfaction than a minimum. There is 
more salesmanship needed, as the price 
of the repair rises. It has often been 
said that one of the reasons why people 
hate to have their TV fixed is that the 
repair seems to them a negative thing. 
Just a restoration of status quo, not a 
new hat or pair of shoes. It's up to the 
technician to make the repair a positive 
thing, to provide definite actions or 
objects so the consumer feels he has 
received something tangible for his 
money. 

It's hard for a customer to appreci- 
ate the complicated repair techniques 
that flash through your mind. All they 
can understand are the things they can 
see clearly. Some of these positive 
things that satisfy are the labor you 
go through, a lineup of defective parts 
or a meter that says something they 
can understand. 

With all its faults, a tube tester is 
a good customer satisfier. I was servic- 

5842 (2) 

HV RECT 

ii.5 MEG 

500 pig 

500 Rif 

HV TO CRT 

Fig. 1 -The 500 -µµf capacitor measured 
700,000 ohms. It caused blooming by 

lowering the high -voltage output. 

ing a 21 -inch Sylvania. The complaint 
was no raster. I found the 6CD6 out 
cold. I replaced it and the picture came 
on. The set was very dusty and the 
screen filthy. I asked the customer, who 
happened to be a real estate agent, if 
she would like me to do a maximum 
job. She told me to go ahead. 

After cleaning it all up, I began 
checking out the set. There were two 
weak if's that I changed. As I was 
adjusting the age I noticed a bad 
blooming condition had developed. I 
checked the two subminiature 5642 
high -voltage rectifiers. They were both 
weak so I replaced them. The bloom 
cleared a little but there was still some 
left. 

I dug into the high -voltage cage and 
measured the resistance of the two 
500 -µµf 10,000 -volt capacitors. One of 
them measured 700,000 ohms (see rig. 
1) . I replaced it. The blooming ceased. 
After that I made up the bill with the 
additional charges. The female land 
seller was naturally curious as to what 
she was paying for. I showed her how 
the capacitor measured 700,000 ohms 
on my ohmmeter. She looked at me 
blankly, completely snowed. I don't 
think she was too happy about not 
understanding either. 

I finally gave up that tack and 
demonstrated all the weak tubes, one 
by one on the tube tester. The meter 
needle sitting in the red REPLACE zone 
brought a satisfied smile. Now she felt 
she was getting her money's worth. 

Sell each dollar separately 
The majority of your customers will 

put up no argument and will go along 
with whatever you, the expert, advise. 
But, there are always the tough "I'm 
from Missouri" set owners who don't 
trust a soul. I have one such customer 
who is a bill collector. Maybe his job 
makes him that way, but anyway here's 
what we do with clients like him. 

I arrived after an absence of close to 
2 years. When I took the back off 
of his 21 -inch G -E, I could see it hadn't 
been touched since I was there last. 
He growled, "The sound is reverberat- 
ing in the picture." 

Sure enough, he had sound bars in 
the video that could be varied with the 
volume control. After a few minutes of 
checking I found the cover can on the 
fourth if video detector was loose. As 
the volume control was turned up, the 

RADIO -ELECTRONICS 
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HIT THE 

IN THE 
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SELL -A- BRATION \' 

V%, 
fe,,q 

You're in the money when you sell JFD Colortemnas. Thousands of 
profit -conscious service -dealers proved it to themselves last year 
making more profits ... picking up $/00,000.00 in merchandise 
and trip prizes. So can you in '58! 

PERFORMANCE! ... Results-not claims! Hund:eds of thousands of 
Helix Colortenna installations throughout the U.S. A. best tell their story 
of matchless VHF performance. Your selection of 5 "area- engineered" Helix 
Colortennas helps you meet and beat any location requirements without 
waste of 1 db in performance or 1 cent in cost. 
PROMOTION!... Year -round national advertising... local advertising 
over your store name expands your volume ...tells your prospects to see you 
for their antenna replacements and new antenna installations. 
GOLD ANODIZED CONSTRUCTION! ... Now with brilliant 
diamond -hard Gold Anodizing that gives you more to show and more to sell 
in today's color- conscious market... plus 15 inch dowel reinforcement of 
all elements over 30 inches ... plus indestructible, unbreakable insulators 
made of ultra low -loss Kralastic B material ... plus dozens of other top -flight 
construction features. 

PROFITS! ... because you sell every prospect with the full line of 
Helix Colortennas. 
PREMIUMS! ... every Colortenna you sell counts for free brand name 
merchandise. For example, sell only 11 Wonder Helix EVX811S for a Cha.ham 
blanket ... only 11 Star Helix SX711S for Aluminum Fishing Tackle Box. 
PLEASURE TRIPS! ... redeem your points in trip- tickets here 
or abroad. 
THREE GRAND PRIZES TO SERVICE- DEALERS WITH MOST SELL -A- 
BRATION POINTS: ALL -EXPENSES PAID TRIPS FOR TWO TO PARIS, 
BERMUDA, WALDORF- ASTORIA, NEW YORK! 

tik1 AAAAAAAAAAAAAAAAAA AAAA 

WER -HELIX 
911 Gold Anodized 

JFD Colorten aas now available 
with Alcoa alumilite gold anodiz- 
ing so bright it sells on sight! 

DECEMBER, 1957 

JFD Electronics Corporation 
6101 Sixteenth Ave., Brooklyn 4, N . Y. 

E Show me how I can cash in on the Colortenna Sell-A- 
Bration. 

El Give me the name of nearest JFD Colortenna 
Distributor. 

Company 

Address 

City lone State__ 
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cabinet would vibrate, vibrating the can 
which modulated the video. Snapping 
the can into place cured the condition. 

Only about 5 minutes had elapsed. I 
advised the customer he could use a 
maximum job. He gave me the go- ahead, 
not missing a move. After the routine 
cleaning, I noticed the vertical sync was 
a little weak. The picture would roll 
every now and then. I mentioned this 
to the customer. He said, "It does roll 
sometimes but I adjust it back in." 

I checked through the vertical cir- 
cuits. After about a half -hour I found 
one of the line filters leading into the 
vertical B plus, a 40 -µf electrolytic, was 
defective. It had evidently decreased in 
value, allowing some ripple into the 
vertical sync which rolled the picture 
(see Fig. 2). A new filter gave the ver- 
tical sync much better holding power. 
Before replacing it I showed my client 
a before -and -after on the vertical sta- 
bility. He nodded OK. 

The 6BQ7 rf amplifier read weak on 
the tube tester. I showed the customer a 
before -and -after on how some of the 
snow was cleared out of the video. The 
vertical output tube was weak. And I 
gave him a before -and -after on the ad- 
ditional vertical sweep that allowed a 
perfect linearity adjustment. 

v26BX7 -GT 
VERT OUTPUT 

1.5 H 

TO 5U4 = 
LV REGT 

I 

470n 

40 

IW 

i 
4.7K 

TO YOKE d VERT 

BLANKING 

Fig. 2- Defective electrolytic passed 
dc ripple; picture rolled. 

I tapped the damper, it started to arc. 
I called him over. He amazed me by say- 
ing, "OK, OK, I believe you. Do what 
you think it needs." I completed the 
maximum job. The only objection I re- 
ceived to the bill was a swallow. 

Because you do check over the entire 
TV set during a maximum job, you 
might give the impression that your 
standard guarantee is now uncondi- 
tional. You must make the point beyond 
any doubt that the guarantee is only on 
the actual labor performed and parts 
installed. You must let the set owner 
know that checking a part does not 
guarantee it. Only replacing it or re- 
pairing it carries some form of guaran- 
tee. I learned this lesson the hard way. 

I was called by an old customer who 
has a 12 -inch Emerson. His call came 
in early asking for service before noon. 
I arrived about 11:30. He had his hat 
and coat on when I arrived. He said, 
"It's in bad shape, fix it all up and Dad 
will pay you." With that he drove off, 
the only one left in the house besides me 
was his father, who was reading in 
another room. 

There was no video and a four -sided 
shrunken picture. I changed a 12AU7 
video amplifier and the selenium recti- 
fiers. That restored all. I cleaned and 
checked the set out, but I couldn't find 
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another defective part. I made up a bill 
and his father paid me. 

About a week later he called again, 
patient but annoyed, "The picture is 
much better but it still doesn't work 
right." I went over on the double. The 
set was perfect. I had an intermittent 
on my hands. He described the symp- 
toms, but his words had little meaning. 
I did manage to make out there was no 
audio or video, just a shrunken raster. 
I pulled the chassis. 

After the usual waiting, checking and 
heartache the intermittent condition 
appeared. Sound and video left and the 
picture developed extreme horizontal 
foldover. I changed the damper, the 
condition cleared. I reinstalled the old 
damper, the condition reappeared. An 
open cathode in the damper was convert- 
ing the sawtooth waveform into a sine 
wave. I had it. 

That was until I presented the set 
owner with another bill. He legitimately 
said, "I thought you'd given me a 90 -day 
guarantee on that overhauling job you 
did for me." 

Since I hadn't made the conditions 
absolutely clear, he had a leg to stand 
on. I swallowed this time and chalked it 
up to overhead. A few words of clarifi- 
cation before he left the house in the 
beginning would have avoided this loss. 

Catch the little things 
If you do a maximum job for a set 

owner, he naturally expects perfection. 
There are always many tiny details 
about his TV that have been annoying 
the viewer. These faults have not been 
major enough for the set owner to call 
you for these annoyances alone. But 
while you are there, if you can catch 
these tiny faults, you will really leave a 
satisfied customer. 

Lots of them are so minor to you that 
you're not even aware of them. They 
might be dead pilot bulbs, springs miss- 
ing from knobs, a dead mosquito under 
the glass face, some TVI you can elimi- 
nate or explain away, or an actual trou- 
ble symptom. The only way you can get 
at these minor complaints is to interro- 
gate the set owner. 

I was repairing a 17 -inch G -E. The 
original complaint was no raster. I 
found this was due to no high voltage. 
Regular tube checks proved fruitless so 
I pulled the chassis on the floor. There 
was no B plus on the screen of the hori- 
zontal output tube. I found the 4,700 - 
ohm 4 -watt screen resister open. I 
changed it and the raster returned. 

I said to the set owner, "While I have 
the chassis on the floor, would you like 
me to check it over ?" She gave me the 
go ahead. While I was tube checking, I 
gave her the third degree. I managed to 
pry loose that the contrast hadn't been 
as good as it used to be. I resolved to 
check out the video circuits for defects. 

About five tubes were in dilapidated 
shape and the Globar was ready to conk. 
I changed them all, cleaned all the con- 
trols and went through the rest of my 
maximum -job procedure. Then I turned 
on the set. The picture was much clearer 

but the contrast level was down quite a 
bit. I checked voltages in the video am- 
plifiers. On the plate of the first video 
amplifier there was supposed to be 75 
volts. I measured about 40. I checked 
all the components in that plate leg. I 
found a .05 -µf cathode bypass that 
measured 10,000 ohms (see Fig. 3). I 
changed it. You should have seen the 
contrast come up then. 

She became very excited with the 
newly found contrast. She remarked, 
"The picture looks now like when the 
set was brand new." It's funny, but the 
restoration of the high voltage didn't 
faze her one way or the other. That 
she took as her due. But the bringing 
back of the contrast that had been 
needling her for months and months, 
that in her estimation was really an 
achievement. It was something that she 
had accepted as having to be. Something 
she wouldn't have tried to have fixed. 

1ST VIDEO 12AT7 2ND VIDEO 

100 ppf 

18 ppf 

4.5 MC TRAP 

} 

165 pH 

6.8 K 

110 p H 

1.5K 

.05 10 IRK 

Fig. 3 -Low resistance short in the 
.05 -µf capacitor lowered plate voltage 

and caused lack of contrast. 
Contrary to what you may think, 

doing a maximum job that costs so much 
more than a straight service call is not 
unpleasant to set owners. Sure, laying 
out the cash hurts them for a minute 
but, if they can feel that their TV is 
operating at peak performance, that's 
really what they want. 

But the maximum job has to be done 
correctly. You have to make the repair 
a positive thing. Sometimes you have 
really to exert yourself selling the im- 
provements one by one. Spell out what- 
ever guarantee you are going to give 
and make sure you catch all annoyances, 
even the little ones. 

After a maximum job your customers 
will get the idea that you are thorough. 
It is hard for them to remember exactly 
what you did but the main thing is you 
will get across the idea of completeness. 
This idea of completeness is important; 
don't underestimate it. Even if it comes 
back to you in a seemingly silly way. 
Like it did to me after I had done a 
maximum job on a 16 -inch Philco. 

A new 12AZ7 local oscillator brought 
back the high band. A new 6T8 cleared 
up the garbled sound. A new 6CD6 got 
rid of some black spaces on the sides. A 
screen cleaning restored a 50 %, bril- 
liance loss. Each and every change was 
positive and made a whale of a differ- 
ence. 

When I received a recommendation 
call from their neighbor, I was cu- 
rious enough to ask the neighbor what 
the original customer had remembered 
about my repair. The answer, "She 
told everybody how you put all the 
screws back into the set." END 
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ECKERS' VS, TUBE TEST 

Sqo 

To help you... 

4 NEW 
CBS 
TECHNICAL 
AIDS 
Here are four new CBS technical publi- 
cations on tubes and semiconductors. 
Each is especially designed to make life 
easier for electronic technicians and en- 
gineers: 

Technician's Handbook... 
compact, comprehensive ready -reference 
data by and for the electronic service 
technician. Only $1.50 net. 

Engineer's Handbook... 
complete EIA data and two -color curves 
by and for engineers - and technicians 
who want all the facts. Only $7.50 net. 

Transistor Course... 
fast, fascinating home -study course - 
teaches basic fundamentals of transistors 
through use. Available from CBS Tube 
distributors. 

Tube Tips... 
monthly inside information on tubes and 
semiconductors - especially for service 
technicians. From CBS Tube distribu- 
tors only. 

You'll want all four of these CBS tech- 
nical aids. See them ... examine them 
... get them at your CBS Tube distrib- 
utor's :.. today! 

ELECTRON TUBES 

$ ok ¡tot CBS 
SEMICONDUCTORS 

ARE YOU A. -E PULLERt ±, 

CBS- HVTRON, Danvers, Mass. 
A Division of 

1°0 
Columbia Broadcasting System, Inc. 

DECEMBER, 1957 

WHAT Do THE N 

For the best in entertainment tune to CBS 

101 

www.americanradiohistory.com

www.americanradiohistory.com


ELECTRONICS 
COVER FEATURE 

Simple photoelectric relay is an 
educational toy and practical robot 

By JAMES A. McROBERTS 

NC NO 
BAT T 2 BATTERY CLIP BATT 

TS3 ADJ RY TS2 
SCREW 

Closeup shows parts layout and wiring detail. 

NO, the toyland flyer looming out 
of the night on our cover photo 
did not hit Santa's new auto. 
The train was stopped short of 

that tragedy by an automatic crossing 
guard (see photo above). 

As an educational toy, this device 
furnishes many hours of enjoyment for 
Junior and perhaps Papa too. It was 
built breadboard style for this reason. 
Besides cutting off power to the train 
when the crossing is obstructed, it can 
be made to ring a bell, light a block sig- 
nal, stop a following train, ring a sta- 
tion bell, or do any one of a number of 
other things. 

For practicality, build the unit into 
a metal or other sturdy container along 
with a self- contained power supply. 
The most obvious gainful use is an- 
nunciator service. Whenever light to 
the cell is broken, a chime rings, an- 
nouncing the presence of a guest or 
customer. It will indicate the presence 
of unwanted visitors, too, such as 
burglars. To discourage the latter 
group, use the device to turn on lights 
automatically whenever night comes, 
with a second piece of apparatus for burglar or visitor alarm duty. 

Fig. 1 shows the simple circuit which 
you can put together in an hour. And 

102 

the closeup photo shows the parts lay- 
out and wiring details. 

The cover picture demonstrates how 
a CL -3 Clairex photocell is illuminated 
by a small bulb whenever the crossing 
is not obstructed. As long as the cross- 
ing is clear, relay RY stays closed 
(energized), and power is supplied to 
the track's control section through the 
No contacts. (This circuit is normally 
open when coil is not energized.) Inter- 
ruption of the light beam reduces cur- 
rent through the relay, which opens, 
cutting the circuit from train trans- 
former to track, and stops the train. 

Two or more sections of the track's 
middle rail (either rail in a two -rail 
system) may be insulated by pulling 
the connecting pins. Put a piece of tape 
over the ends to insulate the broken 
connection. As the train approaches an 
obstructed crossing, it stops but it will 
run on the remainder of the track. The 
number of track sections controlled 
depends on the train's speed and length. 
Two or three experiments quickly 
determine the required distance. 

The CL -3 photocell is a conductive 
type whose resistance decreases in pro- 
portion to an increase in the light on it. 
When unilluminated, almost no current 
passes through the transistor's base 

CONTROL SECTION 

TRACK 

117 V AC 

0 -14V VARIABLE TRAIN TRANS 

2N107 
V2 r-, 

LAL411611 
FLASHLIGHT LAMP (SEE TEXT) 

VI CL-3 
TSI 

0111:4 
LIGHT 

TO BATT OR TRANS 

LIGHT SHIELD 

BATT I, 2 -9 -volt battery (Burgess P -6 o equivalent) 
RY -8,000 -ohm coil, adjusted to operate at about 

1.3 ma or less and release at around 0.7 ma (Sig- 
ma 4F- 8,000 -S or equivalent) 

TSI -terminal strip, 2 contacts 
TS2, 3- terminal strip, 3 contacts VI- Claires CL -3 cadmium -selenide photocell 
V2 -2N 107 
Battery harness (Lafayette MS -421) 
Tool and battery clip (Lafayette 119 -701) 
Perforated bakelite board, 3 -11/16 x VA inches 

(Lafayette MS -305 or equivalent) 
Flashlight lamp (see text) 
Miscellaneous hardware 

Fig. 1- Circuit of the automatic cross- 
ing control. 

circuit. Consequently little current flows 
in the collector circuit including relay 
RY. Increased light on the photocell 
increases the transistor's base and col- 
lector current. When the relay's pull -in 
point is reached, the relay closes, apply- 
ing current to the track. Reverse action 
occurs as the light decreases, with the 
relay dropping out and opening these 
contacts. 

For some purposes, the de- energized 
position activates the controlled circuit 
through the NC contacts. For this rea- 
son, the NC contact has been brought 
out to a lug on terminal strip TS3. 

The light source may be a prefocused 
flashlight bulb operated below its volt- 
age for the short distance by a single 
flashlight cell. Or it may be energized 
from hot contacts of the train trans- 
former through a suitable dropping 
resistor. (Two flashlight cells driving 
a 2.8 -volt bulb will pull in the relay 
at 8 feet. With one cell, the range is 
about a foot.) 

Now build it 
The breadboard model, most instruc- 
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tive for Junior, takes about an hour to 
assemble. Parts placement is not crit- 
ical and may follow the photo. Hidden 
beneath the batteries are two No. 2/56 
screws holding the battery clip to the 
board. Cut off any extra screw length 
and cover the end with plastic tape to 
prevent scratching floors and furniture. 

About a 14-inch length of a 6/32 
screw is needed for the relay. Cut off 
the excess with a hacksaw while a nut 
is on the screw. Unscrew the nut to 
clean the threads. Install carefully, 
checking to prevent this screw from 
digging into the relay coil. An extra 
nut is used, with the screw and nut 
forming the negative tie point. For 
convenience you can slip a soldering 
lug on the screw. Position the relay for 
easy wiring to TS3, TS2 and the nega- 
tive tie point. 

Cut the fiber insulation of the battery 
harness in half. One polarized end fits 
the negative terminal of the battery 
and goes to the negative tiepoint. This 
is the black lead. The red lead runs to 
the transistor's emitter. Do not reverse 
polarity to see if it works -it won't! 
The transistor probably won't work 
again either! 

Two 9 -volt batteries snap together to 
form an 18 -volt power source. The bat- 
tery clip (a spring type clip used to 
hold small tools) holds them rigidly in 
place. Simply unsnap the batteries or 
either lead to cut off power. 

The light source is shielded with a 
piece of black tape in the photo. You 
can use a lamp tower for a neater ap- 
pearance and some type of building 
could be placed over the relay unit if 
desired. A single cell will light a 2.8- 
volt prefocused flashlight bulb brightly 
enough to operate the relay from about 
6 to 10 inches. Two cells and a reflector 
extend this distance to about 7 or 8 
feet. A lens further increases the range, 
and can be used on either the light or 
photocell. 

If you want to work the bulb from the 
train transformer, use a locomotive 
headlight bulb rated about 14 volts. A 
12 -14 volt bulb may also be utilized 
with a bell transformer as the light 
source. Do not overexpose the photocell 
by bringing the source closer than 
about 2% inches or excessive current 
may be passed to the base of the tran- 
sistor. Use just enough light to hold the 
relay on. 

Some relays have to be adjusted to 
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increase their sensitivity. This is done 
by decreasing the tension on the arma- 
ture spring and possibly decreasing the 
spacing between the contacts. The ten- 
sion- adjusting screw on the Sigma 
type 4F relay is indicated in the photo. 

Less tension lets the relay close more 
easily. Relay RY will not drop out if 
spring tension is too weak. Clockwise 
turning of the adjustment screw in- 
creases tension ; counterclockwise turn- 
ing reduces it. Turn the adjustment 
screw a little at a time and note results. 
If a voltmeter is handy, check to see 
that the relay pulls in with about 
11 volts across its coil and drops out at 
about 6 volts. The circuit is designed 
for these normal relay operational 

Ill VAC 

RY 0 Fig.I 

Fig. 2- Auxiliary circuit rings door- 
bell or chimes. 

IN34A 
t 

II7VAC 
II12_ 

20/25V 

BELL TRANS 

17. 

Fig. 3- Convenient power supply re- 
places batteries. 

points with an 18 -volt supply. Do not 
use higher voltages. 

Other uses 

The locomotive's headlight beam can 
energize the relay. If the light is ob- 
structed, the relay does not go on and 
the train stops. Here again the num- 
ber of track sections controlled is de- 
termined by the speed of the train. 
Also take into account the intensity of 
the locomotive headlight. It must be 
bright enough to trigger the relay. 

As an annunciator, interruption of 
the beam de- energizes the relay. This 
time, you would use the NC (normally 
closed) contacts instead of the normally 
open set used at the crossing. An aux- 
iliary power supply rings the bell or 
chimes with the relay circuitry acting 
only as an electronic switch. Fig. 2 
shows this type of operation. 

To turn on houselights when it gets 
dark, place the photocell where it will 
be indirectly illuminated by daylight. 
The relay's NC contacts are used. Drop- 
ping light values allow the relay to 
drop out and actuate the auxiliary 

circuit. Up to 200 watts may be directly 
controlled by a Sigma 4F relay. For 
heavier loads, use an auxiliary relay. 

The photocell's sensitivity may be too 
great in some applications. Whenever 
this becomes a problem, connect a 1- 
megohm potentiometer in series with 
the photocell and the negative end of 
the power supply. The added resistance 
lowers the photocell's sensitivity. 

A somewhat similar arrangement 
makes the relay an electronic counter. 
The relay controls a circuit containing 
a stepper relay or a solenoid moving a 
mechanical counter. Objects that inter- 
rupt the light beam cause a count for 
each interruption. The count will be 
exact if some spacing exists between 
the objects being counted. Should two 
pass at about the same time, the photo- 
cell may see them as only one. 

Power supply 

Although less than 2 ma is drawn 
from the battery supply of the crossing 
relay circuit, you may prefer to use a 
batteryless power supply for contin- 
uous operation. Fig. 3 shows the circuit 
of such a supply. The bell tranformer 
is stocked by most hardware stores. It 
is the higher voltage type delivering a 
nominal 12 14 volts instead of the 
more common 8 10 volts. Failing to 
secure such a transformer, use a low - 
current 12.6 -volt filament transformer. 

In wiring the power supply, take 
care that diode and electrolytic capaci- 
tor polarities are correct. Connect the 
negative terminal of the capacitor and 
diode. 

If the same transformer also powers 
a lamp for lighting the photocell, its 
output voltage may be rather low due 
to the load. If this hinders relay action, 
simply adjust the relay for a lower 
pull -in point. Do not overdo it or the 
relay may not drop out. Make a check 
for drop -out after all such adjustments. 

Caution 
One side of the line may be connected 

to the relay frame in some of the circuit 
applications. Exercise care in touching 
the relay or allowing it to touch metal 
objects possibly grounded. A small 
plastic box placed over the relay and 
electrical tape over the mounting 
screws will offer added protection. If 
the unit is built on a metal chassis or 
into a metal box, keep the relay iso- 
lated from the box or chassis. END 
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Row Far Can You Go 

in Electronics 

Without a Degree ? 

104 

"Student" Fred Gunther in the IBM school 

Fred Gunther has no degree. Yet, today, at 
IBM, Fred is a Technical Engineer working on 
America's biggest electronics project. His 
story is significant to every technician who 
feels that lack of formal training is blocking 
his road to the top. 

Let's go back to 1950 and watch Fred Gunther, 
at 18, as he goes about the business of determin- 
ing his life's work. Fred spent almost a year 
trying his hand at various jobs. None of these 
turned out to be the one that Fred wanted to 
devote his life to. So, still undecided about his 
career, Fred entered the Navy for a four - 
year hitch. 

Fred learned something very valuable in the 
Service, as have many other men who eventu- 
ally discover the electronics field. His aptitude 
tests revealed him as an excellent electronics 
prospect, and he received ten months' training 
in electronics fundamentals and radar. Upon 
his discharge in 1955, he was an Electronics 
Technician, First Class. 

Something even more important to Fred's 
career occurred during his Service hitch. He 
began to hear such terms as "automation" . . . 

"data processing" ... "electronic computer." 
"Then, one evening, while glancing through the 
paper," he recalls, "I spotted a story about 
Project SAGE." 
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What is Project SAGE? 

SAGE means Semi- Automatic Ground 
Environment. It is part of America's 
radar warning system -a chain of de- 
fense that will ultimately ring our 
country's entire perimeter. At the 
heart of this system are giant elec- 
tronic computers which digest data 
filtered in from Texas towers, picket 
ships, reconnaissance planes, ground 
observers. The computers analyze 
this information for action by the 
Strategic Air Command and other de- 
fense units. These computers are the 
largest in the world. Each contains 
58,500 vacuum tubes plus 170,000 
diodes. They are built for the project 
by IBM. 

at McGuire Air Force Base, but his 
education was not yet completed. 

Becoming a 

Computer Systems Engineer 
"I like to think it was due to my in- 
terest and grade of work," Fred says, 
"but at any rate, last October I 
was invited to return to Kingston for 
further training -to become, in fact, 
a Computer Systems Engineer. Natu- 
rally, I was proud and pleased, for 
this training would give me a much 
greater range of understanding . . . 

make me more valuable to the com- 
pany and myself ... and give me a 
chance to assume actual engineering 
responsibility." Fred completed the 

Answering instructor's questions 

Fred joins IBM 
SAGE fascinated Fred, for it em- 
bodies the most advanced electronic 
concepts in giant computer work. 
And, when he learned that IBM 
would train him at full salary, plus a 
living allowance, to become a Com- 
puter Units Field Engineer, he seized 
the opportunity. Fred started his new 
electronics career in the IBM school, 
with twenty other technicians. He at- 
tended classes 8 hours a day. Courses 
consisted of some 20 subjects -com- 
puter circuitry and units, main- 
tenance techniques- everything he 
would need to become a full- fledged 
Computer Units Field Engineer. 

Assigned to McGuire AFB 

His training completed, Fred was 
assigned in May, 1956, to McGuire 
Field, where the first of the giant 
SAGE computers is located. Here he 
assisted in the cable installation for 
this vastly complicated electronic 
giant. He helped to set up the com- 
puter, interconnect its many sections, 
check it out and make it ready for 
operation. Fred spent five months 

At the operating console of the computer 

Computer Systems course. After sev- 
eral months of outstanding work in 
his new capacity, he received a third 
promotion -to Technical Engineer - 
in a field engineering liaison group. 

What does the future hold? 
What does the future hold for Fred 
Gunther, now that he has become a 
Technical Engineer? "It's hard to 
even set a goal in a field as rapidly 
moving as this," Fred says, "but with 
my IBM training back of me, the 
future sure looks good. I've advanced 
from Radar Technician to Computer 
Units Field Engineer to Computer 
Systems Engineer to Technical Engi- 
neer in two years -and received a val- 
uable electronics education besides!" 

How about YOU? 
Since Fred Gunther joined IBM 
Military Products and the Project 
SAGE program, opportunities are 
more promising than ever. This long - 
range program is destined for increas- 
ing national importance, and IBM 
will invest thousands of dollars in the 
right men to insure its success. 

If you have two years' education 
and /or experience in electronics 
gained through technical schooling 
or military service, you can become 
a member of this important, perma- 
nent, expanding project as a Com- 
puter Units Field Engineer. 

You'll receive twenty weeks' train- 
ing at Kingston, N.Y., with full pay, 
plus living allowance, before assign- 
ment to a permanent location of your 
choice. You'll receive salary, not 
wages, plus overtime pay. 

This intensive training leads to 
positions of unusual responsibility. 
Thousands of IBM electronic engi- 
neers, graduates of this course, can . 

vouch for its effectiveness. 

Home to the family, Pemberton, N. J. 

And, of course, you'll receive the 
famous IBM company -paid benefits 
that set standards for industry today. 

WRITE TODAY to: 

Mr. N. H. Heyer, Room 649L 

Military Products Division 

IBM Corp., Kingston, N.Y. 

You'll receive a prompt reply. Per- 
sonal interviews arrapged in all areas 
of the United States if your résumé 
of experience and education indicates 
you have the qualifications. 

IBM MILITARY 
PRODUCTS 

. DATA PROCESSING 

ELECTRIC TYPEWRITERS 

MILITARY PRODUCTS 

SPECIAL ENGINEERING PRODUCTS 

SUPPLIES 

TIME EQUIPMENT 
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SI 

SIO 

S2 S3 S4 55 S6 S7 SB S9 

ENLtRGER 
RECEPTACLE 

The completed timer. 

SUB CHASSIS CI 

R3 R4 R5 R6 

Top view of the timer chassis, showing 
subchassis assembly. 

SIO C3 

S6 S7 S8 S9 

Rear view of the chassis. Note 
the compact layout. 
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BINARY 
PHOTO 
TIMER 

This timer 

is easy to use, 

even in 

complete darkness 

By ALVIN F. RYMSHA 

PROBABLY hundreds of circuits 
have been published illustrating 
as many different approaches to 
an electronic timer. The majority 

have been designed for darkroom use, 
for timing enlargers and contact print- 
ers. As an amateur photographer, I 
have found one failing common to all. 
They cannot be seen in the dark! Un- 
less the user has considerable dexterity, 
the lights must be turned on to change 
the time setting. The timer described 
in this article overcomes this fault be- 
cause it doesn't require sight for its 
setting. Any delay from 1 to 165 sec- 
onds can be set by touch alone. The 
timer will repeat its setting each time 
it is tripped, and the setting may be 
"read" by the fingers in total darkness. 
The entire unit is encased in a plastic 
meter box and measures only 61/4 x 3% 
x 2 inches. 

Starting with a circuit which is 
simple and reliable (used in the Heath - 
kit timer), several changes are made. 
First, the socket for the safelight is 
eliminated, since there seems to be no 
need to turn it off in the first place. 
Second, the variable resistor type of 
control is replaced by a step- resistor 
bank. It is this change that increases 
the convenience of operation. A group 
of fixed resistors are connected in series 
across the timing capacitor to change 
its discharge time and thereby the "on" 
time of the enlarger. Each resistor is 
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VI 

R2 3.38 C2 7 C3 .01 
2o/I50 

HTR RNS 3&4 

CI 

SECONDS 4 
I 2 4 8 10 20 40 e0 

I0R03N 

204H 
4°R°s 8008 I MEG 2RMBEG 4R9 G 8RM0E6 

52 53 S4 SS 58 57 58 S9 

SIO 

FOCUS PRINT 
(POS) (SPRING) 

RI -pot, 100,000 ohms, midget 
R2 -3,300 ohms, I watt 

R3- 100,000 ohms 
R4- 200,000 ohms 
* R5- 400,000 ohms or two 200,000 ohms in series 
R6- 800,000 ohms or 470,000 and 330,000 ohms 
R7 -I meghom ' R8 -2 megohms 
R9-4 megohms or two 2 megohm units in series 
'R10 -8 megohms or 4.7 and 3.3 megohms 

R11-10,000 ohms, 1/2 watt 
CI -4-µf, 200 -volt bathtub 
C2- 20 -µf, 150 -volt electrolytic 
C3- .0I -uf ceramic 
RY -S,000 ohms spdt 
SI -9 -spst slide switch 
510- single -pole 3- position lever switch, spring 

return and positive 
T- filament transformer, 6.3 volt, 1/2 amp 
V -6D4 thyratron 
Miniature ac socket (I) 
Miniature tube socket, 7 pins (1) 
Plastic case 61/4 x 33/4 x 2 inches 
Aluminum panel 6 x 31/2 inches 

'These resistors are I% or 5 %. 1/2 -watt units 

Circuit of the binary timer. 
shorted by a slide switch, permitting 
any combination to be inserted. 

The values of the resistors are de- 
termined by a binary series : that is, in 
powers of 2. The constants of the cir- 
cuit are so arranged that 100,000 ohms 
across the 4 -sf timing capacitor results 
in a 1- second delay. Therefore, 200,000 
ohms produces a 2- second delay; 400,- 
000 ohms, 4 seconds; 800,000 ohms, 8 
seconds; 8 megohms, 80 seconds, and so 
forth. If all except the 100,000 -ohm re- 
sistor are shorted, a 1- second delay re- 
sults. By placing any other resistors in 
the circuits, the delay is increased by a 
factor of 1 second for each 100,000 
ohms. To obtain a 5- second delay, the 
100,000- and the 400,000 -ohm resistors 
are inserted. One minute would be ob- 
tained by inserting the 2- megohm (for 
20 seconds) and the 4- megohm (for 40 
seconds) resistors. By inserting all the 
resistors at once, a total resistance of 
16.5 megohms results in a 165 -second 
delay. 

The slide switches are connected so 
that in their "up" position the associ- 
ated resistor is out of the circuit. Slid- 
ing it down inserts the resistor. With 
only eight switches, it is a simple mat- 
ter to code -set the desired time and to 
feel the positions of the switches to 
read their setting. 

In addition to its other advantages, 
the unit's calibration is extremely sim- 
ple. No dial needs hand calibration. 
After construction an electric clock 
with a second hand is connected to the 
enlarger terminal, the switches set for 
10 seconds and the timer started. The 
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calibration control (R1) is then ad- 
justed so the clock indicates exactly 10 
seconds movement. For fine adjustment 
a longer time (perhaps 120 seconds) 
may be set up and the final "touchup" 
given the calibration. If the resistors 
are sufficiently precise, they will all fall 
exactly in line and no further adjust- 
ment is necessary. 

For the sake of economy, 5% % -watt 
carbon resistors can be used, in series 
combinations shown in the parts list. A 
more precise and reliable unit will re- 
sult if 1% deposited carbon or boron - 
carbon resistors are used. One word of 
caution: use care when soldering the 
resistors in place. If possible, leave the 
leads fairly long and do not overheat 
the resistors as a permanent change in 
value may result. 

Construction details 

An aluminum panel cut to fit the 
meter case and a small subchassis sup- 
port the components. If the parts are 
laid out beforehand, possible interfer- 
ence (or downright lack of space) will 
be avoided. The timing capacitor, fila- 
ment transformer and relay are the 
largest components and should be se- 
lected for the smallest size available. 
To conserve space, timing capacitor 
Cl should be metallized -foil type 
and need not be over a 200 -volt rating. 
For the transformer, any 6.3 -volt unit 
rated at % amp will do. 

Lay out the slide switches, lever 
switch, ac connector, timing capacitor 
and the relay on the front panel. The 
capacitor is mounted on tubular stand- 
offs behind the power switch and con- 
nector. Bend up a subchassis shelf to 
support the tube socket and trans- 
former. The calibrating potentiometer 
may be mounted either on a separate 
bracket or the bent -over end of the 
subchassis. This also applies to the 
tube. In the prototype, the slide 
switches were secured by machine 
screws but smooth -headed rivets would 
retain the "feel" of the unit better. 

After all panel drilling, cutting and 
filing is complete, mount the slide 
switches and ac connector. Wire the 
switches in series and solder the re- 
sistors in proper order across the 
switch terminals. Keep the parts snug 
against the panel as other components 
will be mounted adjacent to them. 
Mount the tube socket on the subchassis 
and install the subchassis, timing ca- 
pacitor, lever switch and transformer. 
Complete as much of the wiring as 
possible, leaving wire ends for the relay 
and calibrating potentiometer. Wire the 
potentiometer and the relay (with its 
capacitor) and install them, the relay 
going in last. The power cord is fed 
through a hole in the side of the plastic 
case. 

The unit is a fairly tight squeeze into 
the box. Due care should be taken to 
insulate any parts which may touch. 
The relay -calibration potentiometer 
area should be particularly watched. 
You can lose a 6D4 through careless- 
ness here. (I know!) END 

for Ultimate Fidelity 

SHERWOOD* 

'outstanding hon- 
ors bestowed, un- 
solicited, by (Host 
recognized testing 
organizations. 

No matter what your source of music 
-FM, your own discs, or tape -you 
will enjoy It at its best coming from 
Sherwood's complete home musiccenter 
... most honored of them ?II I Sherwood 
tuners for exarhple .. . 

First to achieve under one microvolt 
sensitivity for 20 db FM quieting in- 

creases station range to over 100 miles. 

Other important features include the 

new "Feather -Ray" tuning eye, auto- 

matic frequency control, flywheel tun- 
ing output level control and cathode - 

follower output. 

Model S -2000 FM -AM Tuner 5!39.50 net 

Model S -3000 FM (only) Tuner 599.50 net 

Foreomolete specifications, write Dept. RE -12 

SHERWOOD - 
ELECTRONIC LABORATORIES, INC. 

2802 West Cullom Avenue, Chicago 18, Illinois 

The "complete high fidelity home music center." 

kt 
ftilY 

In New York hear "Accent on Sound" with Sklp 
Weshner, WBAI -FM, week nights. 9 P.M. In 
Los Angeles, KRHM -FM, 10 P. M. 
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more 
about transistor types 

Fig. 2- Growing a single germanium crystal. 

AST month you took a close look into 
the workings of drift and Uni- 
junction transistors. You also 
learned how some alloy and diffu- 

sion types are made. Now, the dis- 
cussion of manufacturing techniques 
is continued, covering additional types. 

An interesting variation of alloying 
produces bonded or bonded -barrier 
transistors. Here the material to be 
alloyed in, instead of being in the form 
of a dot, is plated or otherwise attached 
to the end of a wire. The necessary 
heat is produced by passing a surge of 
current through the wire. 

A bonded transistor looks much like 
a point- contact (or coaxial) unit, ex- 
cept that it is truly a junction tran- 
sistor, the emitter and collector regions 
being produced by alloying, not electro- 
forming. 

Micro -alloy transistor 
Here the material to be alloyed in as 

collector and emitter is produced by 
plating it directly on the surface of the 
germanium. The slab of germanium 
(see Fig. 1) is etched, with a jet spray, 
till very thin, just as for surface - 
barrier transistors. The emitter and 
collector are then plated on the sur- 
face, also like surface -barrier tran- 
sistors. However, now the device is 
heated and a/Toying takes place, giving 
a very shallow alloyed region. 
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QUARTZ 
TUBE 

RODLING 

SEED 

INGOT 

MELT NOT 
VISIBLE 

INDUCTION 
HEATING 
COIL 

The only advantage of the surface - 
barrier transistor, remember, is that 
special etching techniques are used to 
get a very thin base. Micro -alloy tran- 
sistors have the same advantage. There 
are also subtle advantages in micro - 
alloying one or both of the contacts. 
The disadvantage is that the base is 
made so very thin that maximum col- 
lector voltage is very low. 

Because of the low voltages, the 
micro -alloy transistor is severely lim- 
ited in power and its only advantage is 
good frequency response. 

Grown transistor types 
Germanium and silicon for tran- 

sistors must be in the form of a single 
crystal -one very large array of pre- 
cisely arranged atoms. About the only 
practical way to obtain these crys- 
tals is to grow them. The Czoch- 
ralski technique, by which a small 
single crystal is slowly pulled out of 
a vat of molten germanium, is gen- 
erally used. The melted germanium 
crystallizes in exactly the right order 
on the single crystal or seed. The photo- 
graph shows a germanium crystal 
being pulled. The coils, wrapped around 
the outside, are for heating the molten 
germanium, and only the top of the 
ingot is visible through the quartz tube 
which encloses the apparatus. The 
technician is using an optical pyrom- 

By PAUL PENFIELD, JR. 

Part 11- Manufacturing tech- 

niques used to make bonded, 

micro -alloy, grown- junction, 
rate -grown, grown diffused and 
meltback transistors 
are discussed 

OP REGIONS ARE EXTREMELY THW 

lB 

Fig. 1 -Micro -alloy unit uses same 
shape germanium as surface barrier 

types. 

eter to read the temperature of the 
melt. 

If the material in the melt is pure 
germanium, then intrinsic type ger- 
manium will be pulled. But if there are 
more donors than acceptors, the n -type 
will result, and vice versa. 

Using this idea, grown -junction 
transistors are made by starting off 
with n -type material. At a certain point 
a small pellet of acceptor material is 
dropped into the melt, and p -type ger- 
manium is grown. After a short while, 
a pellet of donor material is added 
which more than balances the acceptors 
present. 

The result is an n -p -n sandwich in 
the pulled crystal (see Fig. 2, which 
has suitable properties to be a tran- 
sistor. The finished ingot is cut up after 
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the junctions are located, and many 
transistors are cut from the sandwich. 

Unfortunately, it is rather difficult 
to locate and make a connection to the 
p -type base. And only a limited num- 
ber of transistors can be made from 
each pulling operation. The scrap ger- 
manium must be purified before it is 
used again. The base region can be 
made quite thin, meaning fairly good 
high- frequency operation. Also, the 
collector capacitance is rather small. 

An interesting technique exists for 
making several grown junctions in one 
ingot. This is done by growing the 
crystal from three reservoirs of molten 
germanium, each doped appropriately 
for one of the three regions. When it is 
time to change the doping, one reser- 
voir is moved away and the other 
shifted into place, leaving the crystal 
always in contact with a germanium 
surface. This is done by mounting the 
reservoirs on a turntable with narrow 
channels between them. The turntable 
is rotated while a clever gate system 
keeps the three melts from mixing. 
This technique allows many sandwiches 
to be made from each pulling. 

Rafe growing 
Another way to get n -p -n sandwiches 

in a grown ingot is to use the rate - 
growing method. Here a nearly equal 
mixture of donors and acceptors is put 
into the melt. Whether we get n -type 
or p -type depends on the delicate bal- 
ance between donors and acceptors, 

grown transistor compares with the 
grown -junction model in high -frequency 
response. Both types are available 
commercially. 

It is possible to combine the effects 
of growing a junction with diffusion 
techniques to get very small base 
regions. If the materials and their 
densities are just right, it is possible 
to get a p -p junction in a grown bar - 
either by rate growing or by adding 
pellets. The p -p junction (one side of 
which has more of both acceptors and 
donors than the other side) is not itself 
useful, but, if the ingot is heated, some 
of the donors diffuse, giving a very 
small n- region right where the p -p 
junction was. By locating these junc- 
tions and cutting up the bar of ger- 
manium, a grown diffused transistor is 
made. 

All the grown type transistors have 
the advantage of a small base region, 
but have a rather high cost. Partly this 
is due to the difficulty of locating the 
junctions in the completed transistor, 
and of soldering a connection to the 
extremely thin base region. 

Meltback types 
If a piece of germanium is placed 

between a hot and a cold temperature, 
it will melt back partway, remaining 
partly molten, partly solid. Now if the 
temperature is reduced, the germanium 
will refreeze as a single crystal, but 
with a changed impurity distribution. 
By properly using a delicate balance 
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n- region at the location of the junction. 
The p -n -p sandwich can now be cut 
apart to make good high- frequency 
transistors. 

Tetrode transistors 
Transistor tetrodes (which have two 

base connections) are customarily made 
from a meltback or meltback diffused 
sandwich, although in principle they 
could be made from any of the grown 
types as well. Furthermore, p -n -p -n 
hook transistors can be made by a 
slight variation of the meltback 
diffused technique. 

By cooling a meltback sample rapidly 
instead of slowly, melt quench tran- 
sistors are formed. The original bar 
may be p -type, and immediately after 
refreezing the material may be n -type. 
The refreezing is allowed to proceed 
only a small distance, however, and 
then the germanium is rapidly cooled 
or quenched. In effect, the impurities 
are trapped wherever they happen to 
be, and the quenched region is p -type 
again. Thus only a small controlled 
n -type region is produced. Melt quench 
transistors are not yet available, and 
it is doubtful if they ever will be, 
because they offer no particular advan- 
tage over other high -frequency models. 

The major difficulty with transistors 
is poor high- frequency response. It 
seems probable that future high - 
frequency transistors will be drift units 
made with the special jet- etching tech- 
niques used for surface- barrier types, 

GROWING CRYSTAL 

Fig. 2 -A grown n -p -n sandwich 
suitable for transistors. 

which is affected by the rate of pulling 
and the temperature. Thus slow rates 
of growth may yield p -type, and fast 
growing gives n -type. 

Fig. 3 shows an ingot with n -p -n 
sandwiches made by merely slowing 
down the growth rate for a minute. 
This can be cut apart and each sand- 
wich yields many transistors. Dozens 
of sandwiches can be obtained from 
each melt. 

If the growth rate and temperature 
are adjusted correctly, the growth rate 
may actually be negative for a while - 
the crystal melts back. When the posi- 
tive growth rate appears again, a very 
thin p- region results, and the junction 
formed is abrupt. Both factors help 
raise the frequency response. 

With or without meltback, the rate- 
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Fig. 3 -Many junctions can be rate - 
grown in one crystal. 

of donors and acceptors, it is possible to 
start with a p- region, refreeze it as an 
n- region for a short distance, and then 
change over to a p- region. This pro- 
duces a p -n -p sandwich (Fig. 4) which 
can be cut apart for meltback tran- 
sistors. 

It is difficult to control the base 
width accurately this way. So an im- 
proved method is used to make the 
meltback diffused transistor. Correct 
doping is provided so that after melt - 
back a p -p junction, of the type dis- 
cussed in the grown diffused tran- 
sistor, is formed. The two sides of this 
p -p junction are p -type but have dif- 
ferent amounts of impurities. If cor- 
rect doping is used, a gentle heating of 
the germanium will cause a diffusion 
of the donors, giving a very thin 

Fig. 4 -A mettoacK p -n -p 
sandwich 

the diffused base region used in the 
alloy diffused transistor, and micro - 
alloy emitter and collector regions. Such 
a transistor should not be too expen- 
sive and is expected to go beyond 
1,000 mc. 

Techniques for making junction 
transistors that have been popular in 
the past, specifically the grown type 
methods, will be less important. Melt - 
back techniques will never amount to 
too much because the base region is of 
poor quality. 

Alloy transistors will continue to be 
the best sellers for ordinary applica- 
tions. Power transistors may be sili- 
con diffused emitter collector models. 
Diffusion techniques are just coming 
into their own, so expect good diffused 
transistors in the future. END 
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the VOM that outsells 

all others combined 

For years, the rugged dependability of the Simpson 260* has made it the world's most popular 
volt- ohm- rnilliarnmeter. Now ... Simpson offers a new and improved 260 ... easier to oper- 
ate, more sensitive, more accurate ... a better buy than ever before. 

To date, over 3/4 million Simpson 260s have been purchased by technicians, service organiza- 
tions, laboratories, factories, and the armed forces Such overwhelming preference is proof that 
the 260 best meets the needs of VOM users. Sound basic design gives it day -in, day -out depend- 
ability and ruggedness. "Extras," such as the Adjust -A -Vue handle (standard on 260s), not only 
provide convenience but save time. When you are in the market for a VOM, you can be sure that 
a 260 is your best buy. Have your jobber show you this new model of the world's most popular 
volt- ohm- milliammeter -the Simpson 260. *TRADEMARK 

MANY NEW FEATURES 
make the new 260 more valuable than ever! 

NEW FEATURES 
POLARITY REVERSING SWITCH: Makes d.c. meas 

urements easier and faster ... no lead reversal. 
50 MICROAMPERE -250 MILLIVOLT RANGE: Gives 

more sensitive measurements ... provides complete 
current coverage in six easy steps! 

EASIER -íO -READ SCALES: Black and red scales 
have been spread out for faster reading, less chance 
of error! 

LESS CIRCUIT LOADING: Sensitivity of a.c. volt. 
age ranges increased to 5000 ohms -per -Volt( 

POPULAR DBM RANGES: -20 DBM to +50 DBM, 
one milliwait in 600 ohms! 

IMPROVED FREQUENCY RESPONSE IN A. C. 
MEASUREMENTS: 5 to 500,000 cycles per second! 

FULL -WAVE BRIDGE RECTIFIER SYSTEM: Provides 
more accurate a.c. voltage measurements! 

RUGGED PRINTED CIRCUIT 

ALL COMPONENTS EASILY ACCESSIBLE 

SitlitAtni ELECTRIC 
5200 West Kinzie Street, Chicago 44, 

Phone: EStebrook 9 -1121 
In Canada; Bach,- Simpson Ltd., London, 

RANGES 
D.C. VOLTAGE (20,000 ohms -per- volt): 0 -250 mv; 
0 -2.5 v; 0 -10 v; 0 -50 v; 0 -250 V; 0 -1000 v; 0 -5000 v. 

A.C. VOLTAGE (500C ohms -per -volt): 0 -2.5 v; 0 -10 v; 
0 -5C v; 0 -250 v; 0 -1000 v; 0 -5000 v. 

A.C. VOLTAGE (With 0.1 of internal series capacitor): 
0 -2.5 v; 0.10 v; 0 -50 v; 0 -250 v. 

VOLUME LEVEL IN D_CIBELS (Zero DB equal to 1 milli - 
watt across a 600 ohm line): -20 to +10 DB; -8 to 
+22 DB, +6 to +36 DB; +20 to +50 DB. 

D.C. RESISTANCE: 0 -2000 ohms (12 ohms center); 
0- 200,000 ohms (1200 ohms center); 0 -20 megohms 
(120,000 ohms center). 

DIRECT CURRENT: C -50 ua; 0.1 ma; 0 -10 ma; 0 -100 
moi; 0 -500 ma; 0 -10 amp. 

Rau R. Siratwon 
i 

51 
.ANNIVERSARY.; 

nn.um.arusxuz 

COMPANY 
Illinois 

Ontario 
WORLD'S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT 
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N W improved model 

260! 
TRADEMARK 

RUGGED 

PRINTED 
CIRCUIT! 

Complete 
with 

aneads 

and 
Also 

available 

Manual. 
1op 

model 

available i^ 49.9 5 

at 
only Adjust -A -Vue Handle - 

holds the 260 at convenient 
viewing angle. Eliminates 
separate gadgets and 
makeshift props. 
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USHIi 

n 
LAM 

They are by no m 
indicator and pilo 

By A. R. CLAWSON 

THE humble neon lamp may be used 
in many circuit applications. Two 
such uses are found in the new G -E 
color receiver (21C700). In Fig. 1, 

the lamp acts as a switch in series with 
a resistor. In Fig. 2 it behaves like a 
voltage regulator. The neon may behave 
as a nearly perfect bypass capacitor, 
curing stubborn cases of unwanted 
feedback. To use the neon lamp in these 
varied applications, its unique charac- 
teristics must be understood. 

Neon characteristics 
A neon lamp acts like an open circuit 

or a switch until a certain critical 
striking (starting) voltage is reached. 
Then it conducts. Due to its internal 
resistance, it can be compared to a 
resistor in series with a switch. Once 
lit, the voltage must be decreased some- 
what below the striking value to ex- 
tinguish the lamp. Table I shows these 
characteristics for do operation. 

On ac, the tube is extinguished each 
cycle, and the values are slightly dif- 
ferent than for dc. The maintaining 
voltage given in the table is just above 
the extinguishing point. (Individual 
bulbs vary considerably; these figures 
are an average.) 

For the tube to act as a bypass it 
must be lit. This is also true if it is used 
as a voltage regulator (except for use 
as a surge suppressor). The bulb is 
used on voltages above the striking 
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Fig. 2 -A neon lamp used as an amplitude 

value in most instances, like the volt- 
age regulator of Fig. 3. An external 
resistor (RE) is then needed to limit 
current if the tube does not have an 

imiter and gridbias 

internal resistor. It may be a rheostat, 
a fixed resistor or both. Table I lists 
the minimum resistance required to 
drop the voltage to the maximum safe 
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VOLTAGE SUPPLY INPUT 

NE 

REGULATED OUTPUT 

1 

Fig. 3- Typical neon voltage -regulator 
circuit. 

value. It is quoted in terms of ohms 
per volt of drop. For example, to use 
a 60 -volt lamp on a 250 -volt bus, 190 
volts are dropped in the external resis- 
tor. The value of this resistor is de- 
termined by multiplying the voltage 
drop by the figure in the last column 
of the table. 

The voltage output of a conventional 
power supply varies with the current 
drain. A basic voltage -regulation (sta- 
bilizing) circuit, using a neon lamp, is 
shown in Fig. 3. As the supply voltage 
increases, the voltage across the regu- 
lation network (R, NE) also increases. 

The voltage across the neon lamp 
remains constant from the firing point 
to near its top current rating, so cur- 
rent through it goes up and the voltage 
drop (IR) across resistor R increases, 
lowering the voltage from the power 
supply. If the supply voltage goes down 
current through the neon lamp de- 
creases, lowering the voltage drop 
across resistor R and increasing the 
output voltage. 

Since putting any great amount of 
resistance directly in the neon -tube 
branch of the circuit (R, in Fig. 3) 
would hamper the voltage -regulating 
action, it is advisable to use bulbs 
without internal resistors and connect 

TABLE I -DC NEON CHARACTERISTICS* 
e 
.E vii 

ip _ ? 
Ó °ÇP AP c,e. ° 4. 2 t2 ` p CN, L ° ,¡o 3 2> N> Vm WK-- 

1/25 55 73 0.3 3200 
1/4 64 83 2.0 470 
I 57 65 12.0 120 
2 60 74 18.0 55 
3 58 78 30.0 36 

Values may change slightly during first 20 hours 
of service due to aging. Current is full rated cur- 
rent for the quoted wattage. Operating current is 
often below this value. 
From G -E's "Glow Lamps." 

TABLE II -NEON TYPES, BASES, 
INTERNAL RESISTORS* 

pe 6 
3 ó = 
1/25 NE-2 
1/25 NE-5I 
1/4 NE-45 
1/4 NE-48 
1/4 NE-I6 
1/4 NE-57 
1/4 NE-17 
1/2 NE-58 
I NE-30 
I NE-32 
I NE-56 
2 NE-34 
3 NE-40 

4. 

I. 
e 

Y 
E 4 E eW 

42 
mÓ7+.1. 

ea _a 3 
Unbased, wire leads None 
s.c. bayonet, miniature None 
candelabra screw 30,000 
d.c. bayonet candelabra None 
d.c. bayonet candelabra None 
candelabra screw 30,000 
d.c. bayonet candelabra None 
candelabra screw 100,000 
medium screw 7,500 
d.c. bayonet candelabra None 
medium screw 33,000 
medium screw 3,500 
medium screw 2,200 

From G -E's "Glow Lamps," 

DECEMBER, 1957 

them in series for the voltage desired. 
Thus two 60 -volt tubes would maintain 
an ouput voltage of 120. 

The larger sizes of neon lamps are 
commonly used for this purpose (see 
Table iI). The greater the drain of the 
neon lamp as compared to the load the 
better the regulation. 

The lamp's current rating helps de- 

.01 150K 

TO INTEGRATOR I R O 

10 MEG 

G,O -b 
128H7 

VERT OUTPUT 

VIO -a 
.05 

O 
12 K 2.7n = 

BREAK 

REMOVE 

BREAK 

1.5 
MEG 

3.3MEG *tMh- 

O 
R95 
1.5 MEG 

B BOOST 

I MEG 400V 

HEIGHT CONT * 680 K 

* 
NE-2 

4-* 

1olD%j 

*ADD 

Fig. 4- Bypass action is combined with 
primary voltage- regulator action in this 

Olympic C21BD35 modification. 

termine how much bypassing and regu- 
latory action may be obtained. To 
maintain a relatively fixed bias on a 
grid the smallest lamp will do the job 
while for the example of Fig. 3 a 
larger one is needed to handle the 
larger current. 

Most screw -base neon lamps are in- 
tended for use as dial lights or indicator 
duty directly from the power line. They 
have a built -in dropping resistor. They 
can be used at higher voltages by add- 
ing the necessary external resistance in 
series. Table II gives wattage, type 
number, basing and value of any inter- 
nal resistance for a number of popular 
types. Wire lead types are intended to 
be soldered into the circuit directly. 

Applications 
Use as a combined switch and pulse - 

height regulator is illustrated by the 
circuit in Fig. 1. The tube conducts on 
the flyback pulse and tends to regulate 
the pulse's height also. 

In Fig. 2, grid voltage is maintained 
relatively constant by the neon lamp. 
The circuit is direct -coupled so the 
lamp may be shunted from grid to 
cathode. The video signal will also be 
limited if it is excessive. 

Some TV sets have critical points 
where 10% or better tolerance resistors 
are used. Fig. 4 shows such a circuit. 
A neon bulb was utilized to repair this 
set rather than experiment with preci- 
sion resistors. A 1/25 -watt neon lamp 
regulated the B -boost supply to the 
vertical oscillator, correcting a bad 
case of bounce plus height trouble with 
varying line voltage. Some slight 
changes were made in the circuit to 
allow for the added drain of the regu- 
lator. The lamp did another thing, too: 
It corrected some hook caused by blurps 

ELECTRONICS 

of the vertical pulse traveling along the 
B supply and being radiated into the 
horizontal sweep control circuit (the 
afc). 

A neon lamp's nearly perfect bypass 
action is used, in Fig. 5, to eliminate 
pseudo -Barkhausen interference radi- 
ated by the screen -grid supply of a 
horizontal output tube. The screen re- 
sistor was removed first. Then its value 
was broken into two separate resistors 
whose total was a little less than the 
original resistor. The NE -17 neon lamp 
was added as shown. It bypassed the 
interference and regulated the screen 
voltage, too. 

In a Du Mont RA -350 TV chassis, 
filter capacitor C286 -B did not com- 
pletely remove spurious sync pulses 
from the 150 -volt B -plus line feeding 
the video if amplifiers. See Fig. 6. The 
neon lamp with its series resistor was 
added as illustrated. About 5 volts less 
B plus was available but this did not 
interfere with normal operation. If 
B plus is lowered unduly, the dropping 
resistor may be reduced in value. Here 
R306 is the dropping resistor. 

The modification mentioned cured a 
bad case of horizontal jitter. Similar 
treatment alleviates or cures oscillation 
and regeneration caused by feedback 
along a B -plus line. A common case is 
that of feedback in the if stages of a 
car radio. 

Neon lamps have other uses too. For 
example, they can serve as an ac voltage 
regulator on the input to experimental 
equipment. A resistor is placed in 
series with the line and the neon will 
pull more or less current in accordance 
with the demands of the load. END 

6Bn 

FROM 
HORIZ OSC 

A7 

*ADO 

12CU6 
HORIZ OUTPUT 

TO FLYBACK TRANS 

10on 
2W r 

BZW 

* * 
6.8K/2W IOOK/IW -NW *-r -Wei* 
BREAK 

Ì*Ì22 VIK 

I NE-17 
*i I* 

2357 "6. 

REMOVE 

BREAK 

Fig. 5- Simple bypass action removes 
pseudo Barkhausen interference in an 

Emerson 120257 -D. 

60136 
1ST VIDEO IF AMPL TO 2N0 VIDEO IF AMP 

56K 

IOOPW 

TO OTHER 
FROM + 350V+ 

13q WW 0 150V G(TS 
5U4 -G -1R306 lE2 6-Ì HTRS 

Fig. 6 -Neon bulb as a glow -lamp regu- 
lator cured a case of jitter in this 

Dumont RA -350. 
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MATCHED TV 

FROM GENERAL 

for that smart, efficient, 

Exclusive with General Electric tube dealers! 
Your prestige with customers 
will rise sharply. 

Same modern two -tone styling 
for all your equipment. 

Everything conveniently at 
hand for television repairs. 

Expertly organized to save 
your working time. 

Be first with the newest in 
home -service equipment! 
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SERVICE CASES 

ELECTRIC - - 

professional look 

SERVICE TOOL CASE. 16" by 8" 
by 6 3/16 ". Weighs 5 1/2 lbs. 
without contents. 

SPECIAL "160 ".. Holds over 160 
tubes. 17 7/8" by 8 3/8" by 11 

7/16 ". 8 lbs. without contents. 

illese new matched service cases are a G -E 

"first ". You can get them nowhere else. They 
are built just as strongly as their smart appear- 
ance indicates . . . with rugged construction, 
heavy -duty hardware, craftsmanship in every de- 
tail. And planned by service experts! You carry 
with you - compactly- everything you need for 
home service calls. 

The cases are fully matched in design and in 
their attractive orange- and -gray colors. The 

SERVICE MASTER "240 ". Holds 
over 240 tubes. 22 1/8" by 9 9/16" 
by 12 3/4 ". 9 1/2 lbs. when empty. 

leatherette -type finish is scuff-resistant for plenty 
of hard wear. You will be proud to carry these 
handsome cases into the finest home. Their 
smart, up -to- the -minute appearance stands for 
the quality television service you offer. 

Waiting for you ... now ... is your set of 
matched service cases. Your General Electric 
tube distributor will tell you how to obtain them. 
Phone him! Distributor Sales, Electronic Compo- 

nents Division, General Electric Co., Owensboro, Ky. 

Progress Is Our Most /mpor/ant Product 

GENERAL ELECTRIC 
181 -1A22 
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NEW STANDARD 

Of PERFORMANCE 

SF-IVRE 
TIJ0lO 

H O N O R E P R O D U C E R 

IT TRACKS AT ONE GRAM! 
ITS FREQUENCY RESPONSE IS 

20 TO 20,000 CPS ( ±2db)! 

ONLY WITH THE STUDIO DYNETIC 
Record and needle wear are drastically 
reduced ! 

You can completely avoid record scratches! 
You never have to level your turntable! 
You don't have to worry about groove - 
jumping! 
You can get superb fidelity, even from 
warped records! 

You get the excellent response, low distortion 
and high compliance of dynamic cartridge 
construction, plus high output, minimum 
hum pick -up and the elimination of tone arm 
resonance and needle talk. There are also 
the additional benefits of the elimination of 
the pickup of low frequency rumble and 
motor noise. This superb unit sells for $79.50 
net. Your hi -fi dealer will be happy to ar- 
range a demonstration. 

Write to Sales Department for 
reprints of informative, 

published articles. 

IN ELECTRONICS SINCE 1926 

SHURE BROTHERS, INC., 212 HARTREY AVENUE. EVANSTON, ILL. 

ra 'm-electronic 
. 

.' 
. 1.UlS 

BATTERY ELIMINATOR 
A line- operated battery eliminator 

with adjustable A and B voltages is 
handy when servicing portable radios. 
By dropping the output voltages below 
the levels required by the set you can 
spot erratic oscillator tubes and often 
isolate the causes of intermittent op- 
eration. 

-o 
117VAC 

SEL RECT -1301//50MÁ \ \ A CH 

40 T 15011 
1111 

ADJ FOR DESIRED OUTPUT 

6a - 

47o. 

2W 

125V/ 15 MA 

6.3V 
600 MA 

B -plus lead and 5- and 150 -volt meters 
across the A and B output leads, re- 
spectively. 

The same circuit can be used when 
electrifying battery radios. If you 
are careful when selecting parts, 
you may be able to construct the 
eliminator so it will fit in the space 

B+ (0-120V) 

100A 4W 

191.1 

V 
3.9.n A+(0-311 

,02n+ 2W + 

T``/r1'J'T %- 
BRIDGE RECT- MALLORY 1B8R OR EOM 1500ut/3V 

The circuit of a suitable eliminator 
is shown in the diagram. It can be used 
with most portables with parallel - 
connected 1.5 -volt filaments. B voltage 
can be as high as about 120 with normal 
drain and A voltage can be adjusted 
to supply some sets requiring 3 volts. 
The eliminator can be improved by 
installing a 25 -ma dc meter in the 

BOOSTING 152 - 
I have a Gonset model 3012 FM tuner 

for the 152 -162 -mc band. Its sensitivity 
is satisfactory for powerful base sta- 
tions but not for low- powered mobile 
transmitters. I raised the overall sen- 
sitivity of the system to an acceptable 
level by replacing the ground -plane 
antenna with a high -gain omnidirec- 
tional type and adding a booster. The 
antenna is a vertical collinear array 
like that in Fig. 1. This is a 
three- element array with a gain of 
about 3 db and a feed -point impedance 
that provides a good match to 300 -ohm 
transmission lines. The antenna will 
cover the entire band adequately when 
cut for 157 me. The dimensions shown 
are for this frequency. 

The gain of the array can be in- 
creased about 1 db for each half -wave 
element added to it but it is hardly 
worth while to add fewer than three. 
The feed -point impedance will approx- 
imately 100 times the number of half - 
wave elements. The two outside ele- 
ments remain the same length. The 
added elements are inserted between 
the end ones and are each the length 
of the center element. One -quarter 
wavelength stubs like those shown in 
Fig. 1, are used between each half - 
wave element. 

118 

formerly occupied by the batteries. The 
power transformer may be a Stancor 
PS -8415 or equivalent, the B -plus rec- 
tifier a Sarkes Tarzian model 50, the 
low -voltage rectifier a Mallory 1B8R 
and the A filter capacitors a triple sec- 
tion unit such as the Sprague TVL- 
3015 or individual units with values of 
1,500 µf or more. 

162 -MC SIGNALS 
The antenna and phasing stubs are 

made from rigid rods or tubing. The 
array can be mounted by fastening the 
cold (shorted) ends of the stubs to a 
metal mast. Be sure the mast is 
grounded to provide protection against 
lightning. 

Fig. 2 is the diagram of a single - 
stage neutralized rf amplifier similar 
to a simple TV booster. Tuning capac- 
itors Cl and C2 are butterfly type 
midget units with capacitance of about 
10 µµf per section. You can use E. F. 

t t 
36.7- 1 At2 56I6) 111.10 

i 

3f 5.8` 
5760/i (MG 

An 

/4- 
17" 

MAST 

> LEAD IN 
300 -450n 

2676 /t(MC) 

v=.I 

RADIO- ELECTRONICS 
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LITTEL E 
es Plain-6i, 

PUT YOUR MONEY 

WITH THE WINNER 

LITTELFUSE 
Quality, Service, Range, and 
such winning service aids as 
the Fuse Caddy, One-Call 
Kits, LC Fuse Caddy, Pack- 
aged Snap-On Holders, Fuse- 
Retain er Assortments, Sin gle- 

use Cho n nels, participation 
in Howard Sams Photo fact 
Folders. 
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spectacular... new 
Tape System Components 

PENTRON 
_ 1 

STEREO MONAURAL 

Selma the Tape units to meet your needs 
Pentron combines professional features and custom styling with build- 
ing -block flexibility. You buy what you want and add to your system 
when you desire -from the simplest monaural system to the all inclusive 
stereo systems. 

PENTRON LEADERSHIP FEATURES 
Precision made.and tested professional head assembly 

with Azmur-X spring loaded screw adjustment. 
Simple single rotary control. 
Four outputs pins two AC convenience outlets. 
Mounts VERT= CALLY, horizontally, or at any angle. 
Speed change lever at front panel. 
Removable pole pieces in heads, as easy to change as a phono needle. 
Automatic self -energizing differential braking. 

basic specifications 
TM series 
mechanisms 
COMBINATION HEAD: 
Frequency response: 
40-14,000 cps with propEr 
equalization. Signal -to- 
Noise: 55 db with CA unds: 
track width: .093 "; gap 
width: t,á mil; impedanc 
of record section: 6000 
ohms; inductance of erase 
section: 60 mh STACKED 
HEAD: track width: .080^; 
gap width: .15 mil; 
impedance: 3500 ohms 
FLUTTER: under 0.4% al 
71/2 ips; under 1% at 
31/2ips. CAPSTAN DRIVE: 
Idler driven MOTOR: 
4 pole induction type, 
individually balanced 
OUTPUTS: 4 standard pie 
jack outputs to accept 
shielded phono plug 

CONVENIENCE OUTLETS: 
two auxiliary AC outlets 
Controlled by mechanise 
power switch. Supplied 
with removable mountirg 
brackets with shock 
mounts. 

preamplifiers 

CA -11 
Tape Playback only. Re- 
sponse: 20- 20,000 cps. Sig - 
nal -to- Noise: 55 db 

CA -13 
Tape playback preamp and re- 
cord amplifier. Response: 20 -20,- 
000 cps. Signal -to- Noise: 55 db 

Stereo dual channel play- 
back. Response: 20- 20,000 
cps. Signal -to- Noise: 60 db 

ALL CA UNITS HAVE SAME PHYSICAL DIMENSIONS AND REQUIRE SAME CUTOUT. 

HEAR PENTAPE RECORDED TAPES -"GREATEST SOUND EVER FOUND" 

779 S. Tripp Avenue 
Chicago 24, Illinois 

Canada, Atlas Rodio Ltd. Toronto 

L 
120 

Send brochure on tape components 

Name 

Address 

City & State 

RADIO -ELECTRONIC CIRCUITS (Continued) 

Johnson type 11MB11 or equivalents. 
Neutralizing capacitors Cx are twisted - 
wire gimmicks or 0.5 µµf tubular 
ceramic trimmers. 

Ll and L2 each consist of five turns 
of No. 18 enameled wire wound in two 
sections of 21/2 turns each. The sections 
are % inch in diameter and 1/4 inch 
apart with a tap at the center. The 
antenna input and output link wind- 
ings are each three turns of No. 18 
wire wound % inch in diameter and 
5/4 inch long. These links are inserted 
between the halves of Ll and L2. 

LI 

To 
ANT 

6J8 
L2 

CI & C2 Oppt 
PER SECTION 

150e. 

CN 

.005 
DISC CERAMIC 

K 

loo -115V 

Fip.2 

To adjust the booster, connect it 
between the antenna and tuner - 
former to match the tuner's 52 -ohm 
using a balun or TV elevator trans- 
former to match the tuner's 52 -ohm 
input. Tune the tuner to a frequency 
in the center of the band and squeeze 
or spread the turns of L1 and L2 so 
the signal comes in. To neutralize the 
booster, disconnect the antenna lead -in 
and replace it with a 300 -ohm resistor. 
Turn up the tuner's volume control and 
adjust the neutralizing capacitor for 
minimum noise. Henry O. Maxwell 

RE: PHASING EARPHONES 
It is interesting to note that the 

technique of phasing earphones - 
described by Art Trauffer on page 40 
of RADIO- ELECTRONICS, June, 1957 -can 
be elaborated to reproduce direction of 
sound origin. 

For example, if one earphone is fed 
a tone which is constant in phase, while 
the other earphone is fed the same tone 
which passes through a phase- shifting 
circuit, the apparent direction from 
which the tone is coming moves about 
the listener as the operator varies the 
amount of phase shift. 

3e PHONES 

II 
T 

SEE TEXT 
ATTENUATOR 

C .001 

A. suitable demonstration arrange- 
ment is shown in the diagram. T is a 
conventional audio output transformer 
with its low- impedance winding con- 
nected to the audio oscillator. R2 oper- 
ates as an ATTENUATOR and should be 
set to provide approximately the same 
level of sound in the right earphone 
as in the left. Rl is the PHASE -SHIFT 
CONTROL, and causes the apparent 
direction of sound origin to move 
around the listener as its setting is 
varied. Robert G. Middleton END 

RADIO -ELECTRONICS 
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50+30 MF * mr ault m 40+40 MF 

150 WVDC 300 WVDC I 250/25 WVDC 150 WVDC 
00 

350/' 

SPRAGUE SPRAGUE IA 
TWIST-LOK* LYTIC 

nil-2510 
1+10 MF 

WVDC 

TWIST -LOK* LYTIC 

TVL-2575 
40+40 MF 

300 WVDC 

TWIST -LOK *LYTIC TWIST -LOK* LYTIC 

TVL-2515 
20+20 MF 

250 WVDC 

TVL-257° 
60+60 M 

300 W 

TWISTLOK* LYTIC 

TVL-2438 
60+60 MF 

150 WVDC 

TWISTdOK* LYTIC 

TVL-2435 
50+50 MF 

150 WVDC 

'AGUE SPRAr 

for the RIGHT 

'LYTIC replacement 

...use an exact 
SPRAGUE replacement 

You GET EVERYTHING IN A SPRAGUE TVL! Every TVL for every voltage 
rating is made with the more expensive high -purity etched -foil anode 
construction using ultra -stable film formation techniques. Cathodes are 
etched to meet high ripple requirements. Sprague TVL's give maximum 
trouble -free service -NO HUM -as well as long shelf life. And they perform 
just as well in the cold North as they do in the sub -Tropics. Yet this 
premium quality costs you no more! 

That's why Sprague Twist -Lok® electrolytic capacitors are the first 
choice of leading radio -TV set makers and independent service technicians 
alike. Insist on TVL's for more exact ratings ... quality that meets original 
equipment specifications ... and all the latest results of capacitor research. 
WRITE FOR NEW CATALOG C -612 

don't be vague... insist on SPRAGUE 
world's largest capacitor manufacturer 

SPRAGUE RESEARCH IS CONSTANTLY PRODUCING NEW AND BETTER CAPACITORS FOR YOU j 
Sprague Products Company Distributors' Division of the Sprague Electric Company North Adams, Massachusetts. 
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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 

SONOTONE CORPORATION 
ELMSFORD, N. Y. 

SONOTONE CORPORATION, Dept. LE -127, Elmsford, N.Y. 

NAME 

ADDRESS 

CITY ZONE STATE 

L J 

122 

New Tubes 

& Semi- 
conductors 

An all -glass color picture tube, a 
diode tetrode designed for 12 -volt auto- 
motive radios and some more transis- 
tor- characteristic abbreviations high- 
light this month's releases. 

2 I CYP22 
A directly viewed, round -glass, shad- 

ow -mask type picture tube for use in 
color television receivers, made by RCA. 
It is designed with an all -glass envelope 
which reduces high- voltage insulation 
requirements of the color receiver. It 
also has an external conductive coating 
which, with a portion of the internal 
conductive coating, forms a supple- 
mentary filter capacitor. This 3 -gun 
tube has a 6.3 -volt 1.8 -amp filament. 

EXTERNAL CONDUCTIVE COATING 

GIG 

G2GA C' G3 

G2R GIB 
G6,CL 

GIRV 

(G4,651 
IIULTOt 

2ICYP22 
SUBSCRIPT R 

G B REFER TO RED,GREEN &BLUE GUNS 

The 21CYP22 is electrostatically fo- 
cused and magnetically converged. Its 
maximum ratings are: 
* Ultor-to- cathode voltagef 25,000 

Grid 3 -to- cathode voltaget 6,000 
Grid 2 -to- cathode voltaget (of 

each gun) 600 
Grid 1- to- cathode voltaget 

(Neg bias value) 400 
(Pos bias value) 0 
(Pos peak value) 2 

Peak heater cathode voltagef 
(htr neg respect to cath) 
(during warmup, 15 seconds) 410 
(after warmup) 180 
*Between the ultor terminal and the 

high- voltage supply terminal, it is nec- 
essary to connect a 50,000 ohm resistor. 
The high voltage must be connected to 
the high -voltage supply terminal (G6,- 
CL) -never directly to the ultor. 

tOf each gun. 

I2R5, 17R5 
These seven -pin miniatures are beam 

pentodes designed for use as a vertical 
amplifier in television receivers. Both 

12R5t17R5 

G2 

RADIO -ELECTRONICS 
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NEW TUBES & SEMICONDUCTORS (Cont.) 

tubes are identical except for heater 
ratings. The 12R5 has a 12.6 -volt 600 - 
ma and the 17R5 a 16.8 -volt 450 -ma 
heater. Both have controlled -warmup 
characteristics for use in series- string 
circuits. 

Manufactured by Raytheon, typical 
operating characteristics are: 

V I 
V,, V 
Ir (ma) 
I4. (ma) 
Rr (ohms) (approx) g (µohms) 

110 
110 - 8.5 
40 

3.3 
13,000 
7,000 

I2DF5 
A nine -pin miniature tube containing 

a cathode type, full -wave rectifier. Its 
center -tapped heater can be operated 

aD2 

NC 

12DFS 

at 12.6 volts, 450 ma or 6.3 volts, 900 
ma. It is manufactured by Sylvania. 

Typical operating characteristics are: 
Input to filter 

Capacitor Choke 
Vr (rms ac supply 

to each plate) 325 450 
Filter capacitor (µf) 40 
Filter choke (h) 10 

Effective plate supply 
resistance (ohms) 82 

Dc output current at 
filter (ma) 

Dc output voltage at 
filter 

100 100 

330 360 

2N340 
This grown- junction n -p -n silicon 

transistor is especially designed for use 

2N340 
BASE COLLECTOR 

EMITTER 

in audio or servo amplifier stages re- 
quiring medium power output. The 
2N340, made by Texas Instruments, 
will operate over a temperature range 
of - 55 °C to 150 °C 

Maximum ratings are: 
Veit 85 
I,. (ma) 50 
P, (mw) (at 100' C) 400 

(at 125° C) 200 
Power gain (db) 30 

6DT8,I2DT8 
General- purpose high -mu twin tri- 

odes of the nine -pin miniature type in- 
tended for use as an rf amplifier and 
as a combined oscillator-mixer in FM 
tuners. The 6DT8 has a 6.3 -volt 0.3- 
amp heater. The 12D8's heater is rated 
at 12.6 volts at 0.15 amp. Both are 
made by RCA. 

IR2 

6T2 0 Q WTI 

PT2 15 

INT SHIELD 

6DT11.120T8 

The triode units are isolated by an 
internal shield having a separate base - 
pin terminal. Operating characteristics, 
when used in Class -A 1 amplifier service 
are: 

Values are for each triode section 
V,. 100 250 
Cathode -bias resistor 

(ohms) 

g,,, (pmhos) 
Rr (ohms approx) 
I,. (ma) 
V, (for Ir of 10 µa) 

I2EM6 
A combined detector diode and a tet- 

rode with a common cathode. The tet- 
rode section is intended for use as a 
power amplifier where heater, plate and 
screen grid potentials are obtained di- 

270 200 
60 60 

4,000 5,500 
15,000 10,900 

3.7 10 - 5 - 12 

12E1,16 

Just For Examining COYNE'S New Set 

Yes. you get this big, brand new book, "1511 
Radio -Television Picture Patterns and Diagrams 
Explained', absolutely FREE! Just off the press. 
Gives conrilete 11 x 22" Schematic Diagrams on 
leading models Radio and TV Sets. Easy -to -read, 
large 8', x 11" pages, with full instructions on how to use 
the diagrams. A "must" in every repair kit. You get this 
book as a FREE Gift for asking to see Coyne's new 7 -took 
set, "Appl ed Practical Radio -Television "! 

Al 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 I to 5 on over 
6000 practical facts and ,rata. 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! AO Pate TR Cyclopedia Included! 
or spee,y o -t a -jo use, you also 

get famous Coyne CYCLOPEDIA. 
Answers problems on servicing. align- 
ment, installation, etc. in easy ABC 
order. Use this 7- volume TV -RADIO 
LIBRARY FREE for 7 days; get the 
Servicing Book FREE! 

REE! New Suppleleenis 
t your set y a so get 

Coyne's annual FREE Supple- 
ment Service. Always keeps you 
up -to -date on latest radio and 
TV developments. Yours, abso- 
lutely FREE, if you act now! 

ELECTRICAL SCHOO 
500 S. Paulin St., Dept Cl -T1, Mato 

DECEMBER, 1957 

SEND NO MONEYS Just mail coupon 7- volume set on 7 days free trial. 
Well include book of 160 TV -Radio Patterns & Diagrams. If you keep the 
set. pay $2 in 7 days and $2 per month until $24.60 plus postage is paid. 
(Cash price. only $22.051. Or you can return the library at our expense 
in 7 days and owe nothing. YOU BE THE JUDGE. hither way, the book 
of Ti-- I:adio Patterns is yours FRF.'F: to keep! Offer is limited. Act NOW! 

FREE BOOK -FREE TRIAL COUPON! 
Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL, Dept. C7 -T1 
500 S. Pauline St., Chicago 12, III. 

; ; ', el Practical Radlo- Televkinn" for 1 1,res FREE 
'1 1; i \I. L TV -Radio Patterns & Diagram Bonk FIIEE. 

Name Apt.. ..... _.. 

Address 

City _. ._. _.. Zone State 

Employed 
Check here if you want library sent C.O.D. You pay postma $22.95 plus C.O.O. 
Portage on delivery. 7 -day money -back guarantee. J 
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NO 

FI NCERNAI L 

FUMBLINC1 

"T - GUARD" 
FLUXVALVE SINGLE 
SERIES 370 -A miniature 
high quality cartridge for 
use in any type of auto- 
changer or manual player 
arm. Available in 5 mod- 
els, prices start at a tow 
$17.85. 

FLUXVALVE TWIN 
SERIES 350 -A turnover 
cartridge providing a 
rapid change of stylus 
point radius. Available in 
12 models featuring many 
combinations of styli. 
prices start at a modest 524. 

Model 1941) UNIPOISI. 
Pickup Arm -This new . 

lightweight .- integrated 
arm and cartridge aS- 
sembly containing the 
FL,vXVALVE with ex- 
clusive "f- Guard" stvlus- 
is only a 'fraction of the 
weight of conventional 
tone arms. High compli- 
ance and single friction - 
free pivot bearing assure 
dismrtionless tracking of 
microgroove and standard 
groove recordings. Avail- 
able with the tt. I or 2.7 
mil dì:unond stylus. Prices 
front ¶55.55. 

0 PICKERING & COMPANY, INC., Plainview, N. V. 

PICKERING'S introduction of the truly 
miniature FLUXVALVE magnetic phonograph 

cartridge represents a new era in high fidelity 
cartridge design. This newest of PICKERING 

cartridges brings the music lover the most exciting 
and safest idea in a stylus assembly since PICKERING 

introduced the first lightweight high fidelity pickup more 
than a decade ago. 

The "T- Guard" stylus assembly is a quick- change, easy to 
slip -in unit which* eliminates precarious finger -nail fumbling. 
Its practical "T" shape provides a firm and comfortable grip 
for safe and easy stylus change. 

The most flexible cartridge in the world ...the FLUXVALVE 
is the only cartridge with the remarkable t/r mil stylus . . . 
exclusive only with PICKERING. The FLUXVALVE can be 
used with any one of five styli, to meet any requirement or 
application ... to play any record, at any speed. 

If you are planning to buy a new cartridge -the fact that 
PICKERING developed this revolutionary stylus is 
important to you! All of the research, development and 
planning that went into the "T- Guard" stylus is con - 
clusive proof of the superlative engineering skill in 
every FLUXVALVE model you buy. 

Foy /hose who coni heorl the itif /eeence. F,,,E OUlar RION FIDELITY PRODUCTS sr 
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NEW TUBES & SEMICONDUCTORS (Cont.) 

rectly from an automotive battery. 
Announced by Raytheon, typical op- 

erating characteristics of the 12EM6 
are: 

Vhtr 12.6 
Ihtr (ma) 500 
Ver 12.6 
Vo 12.6 
Vo (af) (rms) 1.0 
IP (ma) 2.5 
Power output (mw) 10 
Total harmonic distortion 

( %) 10 

Abbreviations 
Ieo- Collector current when collector 

junction is reverse- biased and 
emitter is do open- circuited. 

Iao- Emitter current when emitter 
junction is reversed -biased and 
collector is do open -circuited. 

Icno- Collector current with collector 
junction reverse -biased and base 
open- circuited. 

NF -noise figure. 
Ge- Common -emitter power gain. 
Gb- Common -base power gain. 
Pe- Collector power dissipation. 
htb- Common -base input impedance, 

output ac short -circuited. 

17CAP4 
Another addition to 110° picture 

tubes, the 17CAP4 is a direct -viewed 
17 -inch rectangular glass type made by 
Sylvania. It has a spherical faceplate, 
aluminized screen and needs no ion 
trap. Its 6.3 -volt 600 -ma heater has a 
warmup time of 11 seconds. 

NLT0R) 
I,G3,G51 

62 

G 

G4 - ; ECÓaÑG E 

GI 

aV UK 
I7CAP4 

Maximum voltage ratings for the 
17CAP4 are: 
Ultor 17,600 
Vg, (pos value) 1,100 

(neg -value 550 
Vo 550 
V g, 

(neg bias value) 154 
(neg peak value) 220 
(pos bias value) 0 

(pos peak value) 2 
Peak heater -cathode voltage (htr 

neg with respect to cath) 
(15 -sec warmup) 450 
(after warmup) 200 
(htr pos with respect to cath) 200 

Other types 
A high- current medium -mu triode, 

the 6528, has been presented by the 
Chatham Electronics Div. of Tung -Sol 
Electric. It is intended for series regu- 
lator service in dc power supplies. 

A 1,000 -watt ceramic tetrode for 
single -sideband operation, the 4CX- 
1000A, has been announced by Eitel- 
McCullough. END 
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New Transcription -Type Tone Arm 
Makes Collaro World's First 
True High Fidelity Changer 

The Turntable That Changes Records 

From Collaro, Ltd., world's largest manufacturer of rec- 
ord playing equipment -comes the most signific:,nt develop- 
ment in the field in years -the new transcription -type tone arm. 

This arm, exclusive with Collaro, literally changes the con- 
ventional record changer into a brand new instrument -a 
TRANSCRIPTION CHANGER - with features of the finest 
professional equipment. 

The arm is a one -piece, spring -damped, counter -balanced 
unit which will take any standard high fidelity cartridge. It 
is free of any audio spectrum resonances. It permits the last 
record to be played with the same low stylus pressure as the 
first. Between the top and bottom of a stack of records there 
is a difference of less than a gram in tracking pressure as 
compared with 4 to 8 grams on conventional changers. Verti- 
cal and horizontal friction are reduced to the lowest possible 
level. These qualities, found only in the Collaro Transcription 
Changer, insure better performance and longer life for records 
and styli. 

In its superb performance, the new Collaro Continental, 
Model TC -540, meets the rigid requirements for high fidelity 

DECEMBER, 1957 

equipment. Here, for the first time in a changer is professional 
quality at a record changer price. The Continental is 546.50. 
Other Collaro changers are priced from $37.50 up. (Prices 
slightly higher west of the Mississippi.) 

In addition to the new tone arm, the Collaro Continental features 
include: 4 speeds, manual switch for turntable operation; wow and 
flutter specifications - 0.25°ó RMS at 331/2 RPM - superior to any 
changer in the world; automatic intermix; automatic shut -off after last 
record; heavy duty 4 -pole, shaded pole induction motor; heavy rim - 
weighted balanced turntable; muting switch and pop -click filter for 
elimination of extraneous noises; jam proof machinery; pre -wiring for 
easy installation; attractive two -tone color scheme to fit any decor; 
tropicalizahon to operate under adverse weather and humidity con- 
ditions; easy mounting on pre -cut board or base; custom testing at the 
factory for wow, flutter, stylus pressure and correct set down position. 

FREE: Colorful new catalog describes complete Collaro- 
line. Includes helpful guide on building record collection. 

WRITE TO 

ROCKBAR CORPORATION 

Dept. D -012 
650 Halstead, Mamaroneck, N.Y. 

Rockbar is the American sales agent for Collaro and other fine companies. 

=°t4. 
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Ill 
Depend an Mallory 
far vibrator dependability 
-for any job 

.. . another 

MA ICLOR Y 
service- engineered 

product 

MALLORY VIBRATORS 
to meet every service requirement 

a FOR THE VERY BEST IN PERFORMANCE ... 
Mallory Gold Label Vibrators are the result 
of over 27 years of vibrator pioneering and 
leadership. Employing the exclusive Mallory 
buttonless contact design, they eliminate 
problems of sticking contacts ... insure 
positive starting ... provide far longer life ... 
are unbelievably quiet. For utmost 
dependability, and to build your reputation 
for service, make Mallory Gold Label 
Vibrators your standard of quality. 

MALLORY,. 

VIBRATORS 

FOR ECONOMY JOBS... 
The Mallory Highlander is a new line designed 
expressly for the jobs that must be done at a 
lower price. It delivers trouble -free service 
longer than any vibrator in its price class - 
second only to the Gold Label line. Ask 
your Distributor for the new Mallory 
Highlander -in the handy new 
10 -pack carton. 

P. R. MALLORY & CO. Inc. 

IL . ORY 
P. R. MALLORY A CO. Inc., INDIANAPOLIS 6, INDIANA 
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Capacitors Corer /AS 
Vibrators Switch 
Resistors RecNBers 
Power Supplies Fitters 
Mercury and Zinc-Corte 

Batteries 

Technicians' 

NeI\TS 

OPPOSES PAY TV TESTS 
The National Alliance of Television 

and Electronic Servicing Associations' 
(NATESA) executive secretary, Frank 
J. Moch, has expressed the organiza- 
tion's stand against any tests of pay 
TV "which would in any way encour- 
age the acceptance of this system." 
This was in a letter to John C. Doer - 
fer, FCC chairman. 

NATESA has asked the FCC and the 
House Interstate Commerce Committee 
to get all details of the workings of pay 
TV before permitting tests or author- 
izing it in any form. 

Six points are emphasized by Mr. 
Moch. He states that approving pay 
TV will be a mortal blow to the jnde- 
pendent service industry, since pay TV 
promoters would demand the right to 
maintain the sets. He continues that 
we (NATESA) have not been able to 
get assurances to the contrary. 

He also states that approval would 
encourage the promoters to assume a 
utility attitude, and like the phone 
company would then supply the sets on 
a rental basis, thus raising havoc with 
the entire manufacturing, distribution, 
retail and servicing industries. 

In explaining other points of the 
NATESA stand, Mr. Moch wrote that 
pay TV is opposed to historical con- 
cepts is not in keeping with the spirit 
of laws, like those authorized by the 
FCC; that despite its weaknesses, the 
present system of telecasting has been 
accepted by the public; that pay TV 
cannot guarantee elimination of exist- 
ing shortcomings and that pay TV does 
not guarantee that commercial prac- 
tices now distasteful to viewers will 
not be continued. 

TECHNICIAN'S ADVERTISING 
The National Alliance of Television 

& Electronics Service Associations 
(NATESA) now offers every member 
of every local affiliate an opportunity 
to participate in the NATESA Na- 
tional Advertising and Publicity Pro- 
gram, an article in the September issue 
of TESA (Missouri) News proclaims. 

The program calls for ads in several 
top magazines, newspaper ads on a 
local level, radio and TV spots on a 
national level, listing in the yellow 
pages of the phone directory, Operator 
25 service and use of direct -mail pieces. 

Individual members of local affiliates 
will be franchised to participate, and 
window valences, truck decals, letter- 
heads, billheads, mailing pieces, etc., 
will be available at cost. The cost will 
be very low as advertising materials 
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TECHNICIANS' NEWS (Continued) 

will be purchased in mass quantities. 
The Cody Advertising Agency, Chi- 

cago, Ill., headed by Jim Cody, will 
handle the program and is already 
preparing ad copy. The yearly cost of 
this program, because of its size, is 
expected to be extremely low. Individual 
members can participate for a few 
cents a day over a period of several 
months. 

URGES STRONG GROUP 
Addressing the annual convention of 

the National Alliance of Television 
and Electronics Service Associations 
(NATESA), E. P. Atcherley, assistant 
manager of Sylvania's Electronic Prod- 
ucts Distributor Sales Dept., said that, 
in his opinion, television service tech- 
nicians require fewer, or one strong 
nationally known organization, to in- 
sure proper coordination of ideas and 
adequate interchange of technical infor- 
mation. 

"To fulfill its role in electronics," Mr. 
Atcherley stated, "the service industry 
should have the equivalent of an Amer- 
ican Medical Association or a National 
Association of Cost Accountants. At 
the present time there is no single 
organization equipped to fulfill the 
servicemen's needs and protect his 
interests." 

HAZARDOUS ANTENNA 
Those who believe TV repairing is a 

cinch were proved wrong again when 
Dr. Sidney Gaft, Bronx, N. Y., was 
killed while fixing a television antenna. 
Working on the roof of a 6 -story build- 
ing, Dr. Gaft slipped and fell off the 
roof to his death. END 

Tíjírtp =jf íbe Esear o 

In Gernsback Publications 

HUGO GERNSBACK, Founder 
Mcdern Electrics 1908 
Wireless Association of America 1908 
Electrical Experimenter 1913 
Radio News 1919 
Science & Invention 1920 
Television 1927 
Radio -Craft 1929 
Short-Wave Craft 1930 
Television News 1931 

Some larger libraries still have copies of ELECTRICAL 
EXPERI NI ENT ER on file for interested readers. 

In December, 1923, Science and Inven- 
tion (formerly Elecfrical Experimenter) 

Loudspeaker Without Micro- 
phone, by Dr. Alfred Graden- 
witz. 

Radio for the Beginner, No. 22, 
by Armstrong Perry, 

Broadcast Stations. 
A Compact "Single Six" Circuit, 

by H. E. Hayden. 
Multi -Wave Reinartz Receiver, by 

Kenneth Harkness. 
How to Build a Rogers' Cage 

Loop, by Dr. James Harris 
Rogers. 

Well Made Radio Cabinet. 
Radio Oracle. 

DECEMBER, 1957 

...another 

MALLORY 
service- engineered 

product 

Servicemen's 
favorites 
in wire -wound 
controls 

You're sure of giving your customers 
the best when you use Mallory wire - 
wound controls. The choice of service- 

men and manufacturers everywhere, 
they have set the standards of the 
industry for value and performance. 

They're conservatively rated -to assure 
you of cool operation without need for 
using over -sized units. 

They're compact -fit readily into 
crowded chassis locations. 

They're long lasting -give years of 
stable, dependable service. 

They're uniform -made to strict specifi- 
cations to meet or exceed original 

equipment requirements. 

Mallory 2 -watt and 4 -watt controls 
are available in resistance values and 

tapers to match every replacement 
need. Your local Mallory distributor 

has a complete stock -see him today! 

Capacitors Controls 
Vibrators Switches 

a Resistors Rectifiers 

Power Supplies Filters 

Mercury Batteries 

P.R. MALLORY & CO. Inc. 

MALLORY 
P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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all channel UHF converter 
Model 99 is your best buy in a UHF 
converter. Features include tuned in- 
put, precise impedance match, UL ap- 
proval, one -knob tuning and drift -free 
performance. Largest selling UHF 
converter in the country at $22.95 list 
...In difficult reception areas use the 
BTU -2 only $39.95 

another 

quality 
engineered 

product 

2 - set coupler 
Model TV -42 a 2 -set coupler approved 
for color, UHF, VHF and FM. Matched 
resistive circuit with 12db interset iso- 
lation and flat response -0 -900 mega- 
cycles. Another quality TV accessory 
engineered by B -T Labs $2.95 list 

Sold by electronic parts distributors 
for further information 

use coupon below 

BLONDER -TONGUE LABS, INC.REl2 
9 -25 Ailing Street, Newark 2, N. J. 
Please send me literature covering 
[i B -T TV Accessories 1 

Name I 
Address.. .. ......... 

1 
City Zone State 1 

1 
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Patents 

ADJUSTABLE 
MULTIVIBRATOR 
Patent No. 2,788,449 

Richard L. Bright, Adamsburg, Pa. (assigned 
to Westinghouse Electric Corp., E. Pittsburgh, Pa.) 

When this circuit is first switched on, BATT 1 

and BATT 3 act in series through the load to 
charge C. A rush of current through R2 pro- 
duces a voltage drop that drives the junction of 
C, R2 and R3 negative and blocks VI. Absence 
of current through R4 keeps V2 nonconducting 
also. 

C DI 

R2 

2N55 2N60 

VI R4 V2 
R3 

BATT 3 : 

22.5V: 

+ 

RI 

BATTI 

22.5V I 

As C charges, junction C -R2 -R3 goes less neg- 
ative. When the base voltage hay dropped to 
about 1.5, V1 begins to conduct. Current flows 
through R4 to unblock V2 as well. C now dis- 
charges through R3 and saturates VI, and in 
turn V2. Thus, a second discharge path exists 
through R2 and V2. 

At completion of the discharge, the cycle 
repeats. Voltage of BATT 1 has an important 
effect on the timing of the cycle, for it de- 
termines the instant V1 begins to conduct. 
Therefore this circuit is a pulse generator 
variable over a wide frequency range with but 
a single potentiometer control, Rl. 

DOG- TRAINING DEVICE 
Patent No. 2,800,104 

Robert C. Cameron, and John W. Hopkins, Jr., 
Leavenworth, liana. 

With this invention a dog's life can be 
made more miserable by remote control. The 
trainer carries an uhf portable transmitter 
(Fig. 1). A receiver is strapped to his dog within a 

KEY 
ANT 

TRANSMITTER 

I 

cH 
HARNESS 

F11.! 

harness, with a pair of electrodes touching the 
dog's shoulders. When the dog disobeys a com- 
mand or fails to do something expected of him, 
the trainer presses a key to impart a "mild and 
unharmful, but effective" shock to his dog. 

The radio detector may be superregenerative, 
with audio output coupled to a relay (Fig. 2). 
This stage is biased to cutoff, so it conducts 
only when modulated by a tone. Normally the 
relay armature touches the upper contact, 
allowing C to charge through R from the fila- 
ment supply. 

The relay is energized when the transmitter 
key is depressed. C discharges through the 
primary of stepup transformer. A high voltage 

ANT 

RECEIVER 

STAN BURN 
CATHODE RAY TUBE SPECIALS 

ONE YEAR GUARANTEE 
I C.E. Type BURN 

515.80 1 013O1 ,.510.00 
19.10 121-P4A 13.95 

1201'4 11.50 
30.25 124'1'1 15.00 
20.75 I4('P -I .. 13.75 

1501'-1 14.50 
33.75 1.6API .. 18.50 
32.20 16001.5 15.25 
33.75 16GP4 18.75 
23.50 I6KP4 . 15.75 
28.40 IItKI'4An 18.75 
31.50 161.01A 16.25 
31.50 18WP I 16.25 
23.50 17B04 _. 15.75 
28.40 1713P4B 18.7S 
30.75 17CP4 .. 20.50 
33.90 17094 .. 21.50 

ALUMINIZED -INQUIRE 
LISTED. STAN -BURN CRT 
MED. BY LINCOLN. All orders 
BURN CRT a subject to 
PRICES SUBJECT TO CHANGE. 

C.E. Type BURN 
24.75 17LP4 .518.00 
37.00 19AP4A 24.00 
28.35 20C'P4A 18.95 
33.80 20CP4111C 21.95 
36.00 21AP4 .. 25.00 
29.75 21EP4A 20.15 
34.85 "1EP4B 23.25 
30.90 "11'P4 .. 21.15 
37.00 2IMP4 26.25 
29.75 "IYP4 .. 22.00 
34.85 2IYP4A 25.00 
28.30 "17.P4 .. 21.0) 
33.60.. ... 21ZP4B4 24.00 

100.00...... 24.AP4 .. 56.00 
(6 mos. guar.) 

48.40 24('í'4A5 38.00 
50.00 "4004A 39.00 

FOR ANY TUBE TYPE NOT 
TUBES RCA LICENSED- 

of 6 or more STAN - 
additional 10,-e discount. 

WITHOUT NOTICE. 

(RECORD PLAYERS APE 
WHY 0PAY RECORDERS TUNERS 

AMPLIFIERS SPEAKERS 

MORE? TUBES R Etc. 
PARTS & 

Top brand nationally adv. merchandise in this and 
other Radio 6 TV maps. is yours at low. low cost. 
Send us your list. Give Mfr's name and Model No. of 
item. Write for '57 catalogs to Dept. RE -12 today. 

BRAND NEW IMPORTED TAPE RECORDERS 
Clear, sharp music and speech reproduction. Dual track, 5 tube balanced amp., 6" tape reel, Magic 
Eye tube, numerical footage counter, 2 tone maroon ó grey leatherette case, portable, compact mechanism. ghs under 17 lbs. AMAZING VALUE! 

I SINGLE SPEED (31/4) 564.95 
DUAL SPEED (33/4 and 71/2) 74.95 

FREE reel of tape with each recorder! 

HIFI DIAMOND NEEDLES -1 Yr. Guar. 
Diamond needles reduce r ord ) and needle noise 
thus retaining full frequency response and tonal qual- ities f your records for a longer period of time. 
SINGLE DIAMOND needle 57.95 
DIAMOND SAPP dual needle. ....._ 8.95 

Shien, -nt PPD. (specify cartridge make) 

RECORD CHANGERS 
COLLARO RC -456 4 speed changer....$33.81 
GARRARD RC -88 4 speed changer.... 53.41 
GARRARD RC98 4 speed changer.... 66.15 

FREEw od mounting base, record wiping cloth 
a d 45 RPM spindle with alt orders for 

Collard and Garrard changers, with this ad. 

VM 4 SPEED HI-FI CHANGER -Model 1210 
with Ronetfe or Asfafic flip -over 
cartridge $22.95 
MONARCH Model UA8U 4 SPEED AUTO. 
INTERMIX CHANGER less crystal 
cartridge 519.95 
RONETTE (phono fluid) cartridge flip -over 
type 52.98 
SONOTONE cartridge, flip -over $2.98 
45 RPM SPINDLE for V.M. or Monarch. -$1.98 
WOOD MOUNTING BASE for V.M. or 
Monarch 53.95 
MOUNTING BOARD unfinished for V.M 
or Monarch 51.50 
NEW GENERAL ELECTRIC HI-FI VARIABLE 
RELUCTANCE CARTRIDGE. Replaces discon- 
tinued RPX050 type. Full range reproduction 
20-20,000 cycles. Four gram tracking force 
for minimum record and stylus wear. 
4G050 -Dual Sapphire needles 58.77 
4G052- Diamond, Sapphire needles...518.99 

aKITS! We stock the following nufac- 
turers complete line o/ kits -see 
refer¢nce 

see 'se pages 148.148 
EICO see pages 11U-30 ALERT a page 146 
QUALITY see page 145 ELECTROide 

Back PRECISE Inside Baek Cover 
CABIMART 

GROMMES Thipped TERSd. page 131 
o i Send us All domestic order 'Il be Shipped 

Na. your list. Order by Mfr. and Model o. of item. 

$20 WORTH OF ELECTRONIC PARTS IN GRAB -BAG 
consisting of: Porcelain sockets, coils. speaker. transf. 
resin, Bond. ONLY $1.88 (plus 50e postage) 

1957 PHONOLA PHONOGRAPHS 
All models have 4 speed automatic changers In 
portable carrying cases, huts off after last record. 
Jam proof, turnover cartridge, Sapp needles, attractive 
modern styling with tone nd 

v 
lume controls: 

*757 ECONOMY MODEL-mist blue and white $37 .50 
simulated leatherette, crystal cart 
*857 DUO -FI -2 speakers, 2 tone grey 4!.00 leatherette, 45 RPM spindle, ceramic cart 
*957 HI -FI -2 special Hi -Fi speakers, ebony 
starlite leatherette, 45 RPM spindle, ceramic um 
cart 
jí1057 HI -FI -3 special Ni -Fi speakers, 3 con- 
trols (base, treble 6 Vol.), ceramic cart., Dia- 
mond /Sapp needles, 45 RPM spindle, Luggage moo 
Tan leatherette 
NATIONALLY ADVERTISED IN LIFE, POST, ESQUIRE 

YOU NAME IT -WE HAVE IT 
Complete line of T.V. 6 Radio receiving tubes, ils, 
transf., controls, antennas 6 accessories -No Mini- 
mum Order -DEALER DISCOUNTS! Thousands of sat- 
isfied HI -FI enthusiasts and dealers will vouch that 
STAN -BURN GIVES THE BEST DEAL POSSIBLE! 

EXPORT INQUIRIES AND OFFERS INVITED. 
Terms: 20% with order. Balance C.O.D. All prices 
F.O.B. NEW YORK Warehouse. 

Write for our latest price list and HI -FI Catalog 
RE -12. All Prices Subject to Change Without Notice. 

STAN -BURN 
RADIO and 
ELECTRONICS CO 

558 CONEY ISLAND AVE. B KLYN 18, N. Y. 
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PATENTS (Continued) 

appears across the scondary and the electrodes. 
The inventors recommend subminiature tubes 

and tiny batteries. This is the least that can 
be done for the poor dog. Forcing him to carry 
heavy equipment would be adding insult to 
injury. 

WIDE -BAND AMPLIFIER 
Patent No. 2,781,423 

Chester G. ICucoun, Brighton, and Patti 1. Busman, 
Reading, Mass. (Assigned to Laboratory for Elec- 

tronics, Inc., Boston, Mass.) 
Two separate amplifiers team up to provide 

flat response from do to 10 mc. One amplifier 
(A) is effective from zero to 300 kc. The other 
(B) responds from 100 cycles to 10 mc. A 
crossover network smooths the overlap range 
for flat transition. 

It is easy to maintain a constant gain through 
A, but B presents more of a problem because 
of the high frequencies. Therefore, its gain is 
regulated. A standard or pilot frequency (10 
cycles) is fed to B. Some transmission occurs 
even though this amplifier is designed for high 
frequency. Initially, the pilot frequency output 
from B is made equal to that from the pilot 
oscillator. Any departure from this condition is 
the fault of B. An automatic control corrects its 
gain as needed. 

o 
INPUT (0 -IOMC 

Y 

104 
REJECTION 
FILTER 

AMPL A 
0-300 AC 

IcOslr PILOT 

VI 

AMPL B 

1001, TO 
10 MC 

RI 

OUTPUT 

(0 -10 MC) 

CI 

BIAS 

R2 
C2 

V3 eirG 
V2 a V2 b 

di 
B- 

There must be no coupling between A and 
the pilot generator. Also, the pilot frequency 
must not reach B directly from the input. Both 
purposes are accomplished by a rejection filter. 

R1, Cl is a crossover unit. It reduces high 
frequencies from A and also low frequencies 
from B. R2 and C2 form a low -pass filter that 
transmits only the pilot frequency to V3. 

V2 is a difference amplifier that receives two 
signals, both of pilot frequency. One is the 
output of the pilot generator itself, detected by 
V1 and filtered. The other is the output from 
B, rectified by V3 and filtered. These signals 
appear at the grids of V2. When they are 
equal, there is no potential difference between 
the cathodes of V2. Therefore no additional 
bias voltage is fed to B at this time. Any 
change in the output from the pilot generator 
has no effect on the bias, since it affects the 
grids of V2 -a and V2 -b equally. 

If the 10 -cycle output from B changes (with- 
out corresponding change from the oscillator), 
it must be the fault of amplifier B. For example, 
if the output increases, V2 -b receives a more 
positive signal at its grid. Its cathode also goes 
more positive. As a result B receives a bias 
voltage that reduces its gain. END 
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Here Is The 

Best Value 

Ever Offered In 

An Electrical 
Measuring 

Instrument... 

METER PROTECTION 

The meter movement is 
protected up to 1000 times 
overload by rectifier network. 

ONLY THE PHAOSTRON "55 SA" V.O.M. (VOLT 
OHM MILLIAMMETER) MEASURES A. C. and D.C. 
CURRENT and VOLTAGE AS WELL AS RESIST- 
ANCE AND HAS ALL THESE FEATURES: 

Unbreakable Metal 
Cose of Highly 
Polished Chrome 

Separate Range and 
Function Switches 

Easy -to -Read, Large 
4 -Color Scales 
43 Unduplicated Ranges 

Only 2 jacks 
3 %D.C....4% A. C. 

Anti Magnetic Shielding Permanent Accuracy 

ACCESSORIES AVAILABLE 
Genuine Leather Carrying Case $7.95 
Panel Mounting Adapter $1.50 

NOW ONLY 
NEW LOW PRICE 
Not re. but priced 

with 
lower 
probes and 

chat .449 5 
before. Complete with probes and bat 
teries. (Replaces former model 5551 

Other Fino 
Phaostron Products 

MODEL "777 " -Vacuum Tube Volt- 
meter ... 42 unduplicated ranges 
with permanent accuracy -3% D.C., 
S % A.C. 

CUSTOM PANEL INSTRUMENTS - 
2y2 ".3y2 ",4y2 ",6 "..all shielded 
by their metal cases from stray 
magnetic fields. 21/2" and 3s /i" 
models available in round or 
square foce. 

PORTABLE LABORATORY 
INSTRUMENT...with double probe 
outlets and tall overload protection. 
RUGGEDIZED AND SEALED 
PANEL INSTRUMENTS...available 
in 11/2" (Square Bezel) and 21/2". 
31/2 ", 41/2" Round Bezel models in 
AC, DC or Null Indicators. 

Write today for full details or ask your dealer 

PHAOSTRON INSTRUMENT AND ELECTRONIC COMPANY 

151 Pasadena Avenue, South Pasadena, California 
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"FOR 
OUTSTANDING 
PERFORMANCE 
AND 
TROUBLE -FREE 
OPERATION 

YOU CAN DEPEND ON 

5ff/CO 
TV EQUIPMENT" 

A complete range of TV equipment for 
hotels, motels and community systems. 

SUPER -40- -BROAD BAND AMPLIFIER 
Completely new design -Four 75 ohm in- 
puts, each separately controlled- Modified 
cascode input, giving extremely low noise 
figure -Most versatile ampli- 

$1 
1500 fier for present day conditions. 

Total output up to 4 volts. 

P. A.- SINGLE CHANNEL PRE -AMPLIFIER 
The ultimate in head end equipment -60 
db gain -Extremely low noise, full A.G.C. 
Exceptional results with sig- 
nals as low as 60 
microvolts. $1350° 

H. C. A. -VERY HIGH OUTPUT AMPLIFIER 
Designed for all applications where a high 
output voltage is required. Capable of 
driving a low band signal through 21e 
miles of K -14 type cable. 
5 volts maximum output. $25000 

S. P. A. SINGLE CHANNEL PRE -AMPLIFIER 
For head end of multiple systems. 40 db 
gain -built -in overload con- 
trol. Low noise cascode input. $5995 
Economically priced at 

Prices are suggested user net. 

USE THIS HANDY COUPON 

Benco Television Associates Ltd.. 
27 Tabor Road. 
Rexdale. Ontario, Canada 
lits.,, stall toe full into] 10.11 Ion On 

Super "10" P.A. 
H.('.A. S.I'.A. 

Name 

Address 
Prov. 

City State....... 
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Note: Records below are 12 -inch LP 
and play back with RIAA curve unless 
otherwise indicated. 

PROKOFIEV: Peter and the Wolf 
SAINT SAENS : Carnival of Animals 
Rodzinski conducting Philharmonic of 

London 
Scherchen conducting Vienna State 

Opera Orchestra 
Westminster XWN -18525 

Few combinations of music present as delight- 
ful material for testing, demonstration and 
show -off (as well as listening) as these two. 
Westminster does its wonderful best, presenting 
marvelous drums and solo double bass and a 
brilliant and clean overall sound. Unfortunately, 
it undoes its work by an error which I cannot 
forgive in a company with so much hi -fi savvy. 
The commentary by Garry Moore, dubbed in 
after the recording of the orchestras, is at a 
level higher than the peaks of the orchestras. 
It is impossible to set the volume to bring the 
musical portions to best effect without raising 
the voice to the level of a fog horn. I urge 
Westminster forthwith to redub the job with 
the voice at least 6 db, and preferably 10 db 
lower. If it does so, it should have a best 
selling hi -fi hit. The solo bass in the Elephants 
of Carnival of Animals alone is worth the price. 
Here, at last, is a double bass not as big as 
life but as big as many hi -fi fans would like 
it to be, with fearsome capacity to rattle the 
loose china and window panes and to find any 
point of resonance in the system -or the house 
structure. Its rosiny guttiness is entirely natural, 
too. The drums, too, are both prodigious and 
natural. Other elements contribute to its 
superiority. As a dividend -which may annoy 
some -it includes the very awesomely natural 
sounds of the animals. The roar of the lion 
will especially delight owners of really fine 
speaker systems. It has the genuine thunderous 
ominousness. But, I repeat, as long as the 
voice is at its present ridiculous level, these 
virtues will either have to be hidden or paid 
for with headache and family strife. 

HOLST: The Planets 
Stokowski conducting Los Angeles Phil- 

harmonic 
Capitol P -8389 

This second release makes plain that the new 
association of Capitol and Stokowski is going 
to be a highly rewarding one for listeners with 
fine hi -fi systems. This music is extraordinary 
in its variety of tonal effects. Requiring a very 
augmented orchestra, it provides opportunity for 
almost every instrument to show off its par- 
ticular forte and in several fearsome peaks 
produces a concatenation of orchestral sound 
which is hard to match. This recording does a 
superb job of bringing it all to the ear, with 
complete freedom from distortion, great faith- 
fulness of tone and an extremely fine definition. 
It will take a really fine system to do it justice, 
but on such a system it is hard to imagine what 
advantage a live performance could have. For 
those who can learn to like the music well 
enough to become familiar with the detail, this 
would be a superlative test recording-par- 

ticularly for distortion, definition and natural- 
ness. And it would be a fine demonstration 
record for musicians or sophisticated listeners. 
For my money, the best recording Capitol has 
issued so far. 

DVORAK : Slavonic Dances (Nos. 1 -10) 
Malko conducting Philharmonia Orches- 

tra of London 
RCA Victor LM -2096 

DVORAK: 
Slavonic Dances (Nos. 11 -16) 

GRIEG: Lyric Suite 
Same orchestra 

RCA Victor LM -2107 
Now that everybody has recorded Strauss 

waltzes in hi -fi, it appears that another cycle 
may be in the making with The Slavonic Dances. 
If so, it's a good idea, for these dances have a 
fine variety of music and tone coloring. This 
one is good enough musically, but the bass is 
rather vague for hi -fi demonstration. The Lyric 
Suite makes an excellent pairing. The surfaces 
of my copies were very noisy and nothing I 
could do would quiet them. 

ROZSA: Jungle Book Suite 
Thief of Bagdad Suite 

Composer conducting Frankenland State 
Symphony Orchestra 

RCA Victor LM -2118 
The background music to the Alexander Kurda 

filming of Kipling's The Jungle Book was re- 
corded by RCA Victor with the voice of its hero 
for the narration before the war on 78's and 
proved very popular with the young fry. The 
music itself has been frequently performed in 
concert suite version. Here we have a new ver- 
sion, but with an adult voice in narration. The 
original was far more effective, but this should 
be pleasing to those who have not been condi- 
tioned by the original recording. The same 
composer's music to the movie, Thief of Bagdad, 
also with narration, has the flip side. The 
balance of voice to music is excellent. Not re- 
markable in hi -fi effects but pleasant and clean. 

BIZET: Carmen Suite 
L'Arlésienne Suite No. 1 

Paray conducting Detroit Symphony 
Mercury MDS 5 -3 

KODALY : Hary Yanos Suite 
Dorati conducting Minneapolis Sym- 

phony 
Mercury MDS 5 -1 

Mercury's entry into the stereo tape field is a 
welcome one. For one thing its Olympian re- 
cording technique with its great dynamic range 
is particularly suited for showing off the ad- 
vantages of tape reproduction. Whereas on the 
discs the peaks are very likely to overload even 
the best pickups, on tape they come through 
with a brilliant cleanness. For another, the 
Mercury three -channel recording technique is 
a step toward but not a complete solution of 
the "hole -in- the -middle effect" of two- channel 
stereo reproduction. Finally, and perhaps best 
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New 

LOW Prices 
for CBS 

Power 

Transistors 

Stepped -up sales and production 
made them possible. The savings 
go to you. Your net prices for the 
CBS 2N255 and 2N256 are cut 
in half ! 

Now radio amateurs and experi- 
menters can build a variety of eco- 
nomical transistorized equipment, 
fixed or mobile, capable of real 
power output: 

Ten -watt mobile modulator 
Mobile power inverters 
Six -watt hi-fi amplifier 
Code practice oscillator 
Compact mobile p -a system 
Portable phono amplifier 
Sensitive relay circuit 
D -c voltage multiplier 
Regulated power supply 

ISTOPS 
275 

- I `/2n 

5 , Write for Bulletin PA -16, 
CBS Power Transistor 
Applications, giving 
complete details. Or pick 
it up along with your low - 
cost 2N255 and 2N256 
transistors at your 
CBS Tube distributor's. 

CBS -HYTRO N 
Semiconductor Operations, Lowell, Mass. 

A Division of 
Columbia Broadcasting System, Inc; 
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NEW RECORDS (Continued) 

of all, the initial offerings present the spec- 
tacular type of material which makes the most 
vivid impression whether on stereo or single 
channel. This pair of tapes will present present - 
day stereo at its very best. The Hary Yanos, 
especially, has some very spectacular spots 
which, on the best stereo systems, will yield a 
most persuasive and brilliant presence. The 
more familiar Carmen Suite also has some very 
effective portions. The cost is high but pays for 
some of the very finest stereo tapes so far 
issued. 

Dancing and Dreaming 
Jay Norman Quintet 

Concertapes 24 -2 (stereo) 
456 (monaural) 

There is nothing very demanding or spec- 
tacular about the music, but this tape is 
capable of bringing a five -piece supper club 
ensemble right into your living room. The high 
highs and percussives of the rhythm are ex- 
tremely good, and the monaural version would 
be excellent for demonstrating really fine single - 
channel systems. 

Rusakaya 
Dragon conducting Hollywood Bowl Or- 

chestra 
Capitol P -8384 

Another of the excellent combination salads 
in the Hollywood Bowl series which ought to find 
a very wide audience, especially among those 
who are just beginning to enjoy both classical 
music and high fidelity. This consists of a half 
dozen such proven Russian favorites as the 
Overture from Russian and Ladvtila, Volga 
Boatman, Dance of Buffoons, Rnmesnoi- Ostrow, 
Tchaikovsky's Melody and the folksong -based 
Meadowland. There is plenty of both hi -fi fire- 
works and melody. The recording is fully up to 
the high standards of this series- -clean even in 
the biggest peaks, with a realistic balance of 
highs and lows, and a nice liveness. Nothing here 
to try a system severely. but much to make 
even a moderate system sound good; easy to 
listen to at low levels and respectfully im- 
pressive for demonstration at loud levels, espe- 
cially Meadowland. 

Guitariana Espagnol 
Richard Pick on Solo Guitar 

Concertapes 24 -1 (stereo) 
455 (monaural) 

Recording a solo guitar in stereo looks like 
a silly performance and, in fact, sounds silly in 
spots. But few recordings communicate so high 
an immediacy -even in the monaural version. 
If you've never listened to a guitar at a distance 
of a few inches, this will give you the very 
same experience. The reproduction of the guitar 
transients is almost painfully real, and I rec- 
ommend the monaural version as a demonstra- 
tion piece with first -class single -channel systems. 

Lena Horne at the Waldorf- Astoria 
With Nat Brandywinne's Orchestra 

RCA Victor LOC -1028 
On -the -spot recording of an actual perform- 

ance. The recording of Lena is extremely inti- 
mate and her breathing, etc. are very audible. 
There is a most strange effect, however, in the 
spots when she opens up double F. To prevent 
overloading, the engineers reduced gain of the 
closeup mike, which has the effect of seeming 
to make her move about 20 feet buck during the 
loud spots. Exceptionally clean for a pop. The 
audience was well disciplined except for one 
table whose ebullience is plainly audible on the 
flip side. 

TCHAIKOVSKY: Serenade for Strings 
BARBER: Adagio for Strings 
ELGAR: Introduction and Allegro for 

Strings 
Munch conducting Boston Symphony 

Strings 
RCA Victor LM -2105 

Though we seldom pay any great attention to 
the quality of the strings in recordings, the fact 
is that it is not easy to record or reproduce 
massed strings with any great verisimilitude. 
They seem able to find any discontinuity or 
resonant peak in a speaker system and indeed 
few tweeters really come through with flying 

An 
audio 
amplifier 
budget 
to 
lotion 
ordinary 
Model 
Cabinet 

t -111 KITS 
Advanced designs for the best 
in high fidelity reproduction 

IN Build and save 
do- it- yourself 

u See them at your local 
radio parts distributor 

t 
/!em 60 WATT 

HIGH FIDELITY 

AMPLIFIER- 

PREAMP KIT 

integrated high power amplifier package for the 
perfectionist - complete with versatile pre- 

in one compact high styled unit - at a 
price. Undistorted power output is guaranteed 

be 60 watts from 20 to 20,000 cps. Intermodu- 
is 1% at 60 watts and below 0.25% at 

listening levels. 
19K.. 579.95 

7.50 

/loco 25 WATT 

HIGH FIDELITY 

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 rated power of 25 watts. 
Model 21K $59.95 
Cabinet _ __.. -__. 7.50 

WILLIAMSON 
TYPE ^' 
20 -WATT i1 
AMPLIFIER . t'Ii 

lr I 111 

Frequency response flat and 
smooth thru entire audible range 
Less than .0025 distortion at normal 
listening levels Excellent transient chara,i.r.,,ke. 
Model TM-15A, complete with tubes - sockets, 
terminal strips, and connectors mounted............$49.95 

PREAMPLIFIER e. 
with Cathode 
Follower Output 

4 input channels Separate boss and treble 
controls 3- position equalizer AC outlet for 
auxiliary equipment Powered by main amplifier. 
Model TM -17P, complete -. 519.95 

NI-Fl ' t 

FM TUNER 

Self -contained power supply Tuning range 87.109 
Mc 200Kc IF bandwidth Grounded -grid RF 

stage AFC with front- control cutoff Micro - 
vernier tuning No -drift ratio detector 4 us 
sensitivity for 20 db quieting - Standard de- 
emphasis network .8 volt RMS cathode- follower 
output 3.2 volt RMS high -impedance output 

300 ohm input impedance Switch -controlled 
AC receptacle for auxiliary equipment. 
Model FM -18, complete with punched chassis, tubes, 
and hardware (less wire and salder) __.. _.._.._._.529.50 

Write for latest catalog to: 
a product of 

TECH -MASTER CORPORATION 
K ITS 75 Front St., B'klyn 1, New York 
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GIVE YOUR EARNINGS 
A BIG B-O-O-S-T! 

Let these 2 Great Manuals Train You to Service 
any Radio or TV Set faster. . , ...more profitably 

The way to earn more is to 
learn morel These Ghirardi manuals 
make it easy for you to be a well - 
paid expert on all types of Radio -TV 
service. And they cost only a frac- 
tion of the price you might expect 
for such complete, easily under- 
stood training. If sold as a course, 
you'd regard them as a bargain at 
S100.00 or more. Instead, you buy 
both big books for only $13.00.. , 

and don't risk a cent until you see 
how good they really are! 

SAVE $1.25 
Get this complete 1 500-page modern 
service training library for only $1 3.0 0. 

Use coupon. 

3 MONTHS TO PAY 

Cut service time in half! 

COMPLETE 889 -PAGE TRAINING IN 
TIME - SAVING PROFESSIONAL METHODS 

For beginners, this famous Radio & TV TROUBLESHOOTING 
AND REPAIR manual is a complete, top -notch course in money- 
making professional service methods. For experienced servicemen, 
it is the ideal way to develop better troubleshooting techniques 
and shortcuts, find quick answers to puzzling problems, and to 
handle tough jobs faster. 

Block diagrams, response curves, 417 illustrations and other 
features speed your work . make each step doubly clear. Here 
are some of the subjects; Component Troubles ; "Static" and "Dynamic" and "Visual" Troubleshooting Methods ; Shortcuts and 
Tips; Complete Guide to Television Service; Realignment Made 
Easy; FM, Communications Receivers, Record Players, etc.; Auto 
Radios; Loudspeakers; Servicing Tuner and Switching Mechan- 
isms , and many more. Price $7.50 separately. See MONEY- 
S,A VING OFFER in coupon. 

2 

TELLS YOU HOW! 

SHOWS YOU HOW! 
Handy "Quick Guide" Charts 
cover practically every type of 
troubleshooting and servicing 
. . . from television testing to 
AM and FM realignment, IF 

and Detector Sections, car 
radios . . . and many more. 

THE COMPLETE 'KNOW -HOW' OF CIRCUITS 
AND THEIR SERVICE PROBLEMS 

You can repair any radio or TV set ever made far better, faster 
and more profitably when you know its circuits from A to Z. 
That's where this 669 -page Radio & TV CIRCUITRY AND OPERA- 
TION manual is worth its weight in gold. 

You locate troubles quicker . because circuitry "know -how" 
teaches you exactly what to look for and where. Useless testing 
and guesswork are eliminated. Covers every receiver circuit and 
variation to common use. Teaches you their peculiarities and 
likely trouble spots. Over 110 pages explain every detail of Tele- 
vision circuitry for all receiver sections. 

Throughout, this famous book brings you the kind of above - 
average training that really pays off. Price $6.75 separately ... 
or see MONEY -SAVING OFFER in coupon. 

`GOODBYE' TO 

SERVICE HEADACHES! 
Become an expert on circuits 

. and watch your service 
headaches disappearl This book 
contains the kind of training 
that counts big in helping you 
work faster and make more 
money. 

r__PRACTICE 10 DAYS FREE! 
Dept. RE127, RINEHART AND COMPANY, INC. 
232 Madison Ave., NEW YORK 16, N.Y, 

Send books checked fur 10 -DAY FREE. EXAMINATION. In 10 days I will either remit price Indicated (plus postage) or return books postpaid and owe you nothing. (NOTE: Send Cash with order and we pay postage. Same 10 -day return privilege with money promptly refunded.) 

n MONEY SAYING 
COMBINATION 

Radio & TV Troubleshooting and Repair (57.50) 
Radio & TV Circuitry and Operation ($6.75) 

Both books only $13.00 . . 

you save $1.25. Payable at Nam 
rate of $4 (plus postage) 
after 10 days and $3 a month 
thereafter until $13.00 has 
been paid. ' 

Ot 
City. Zone, State 

OUTSIDE U.S.A. -$5.00 for TCosh 
with 

SHO 
order 

AND re $7.25 for CIRCUITRY AND OPERATION: $14.00 for both. Cash w order only. money refunded If you return books in 
10 days. 

Immel 

Address 

I 

I 
I 
I 

I 
I 
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NEW RECORDS (Continued) 
colors when faced with the high end of the 
string register. Furthermore, there is a peculiar 
rosiny shimmer or murmur to massed strings 
which seldom comes through as it should in 
records. The string section of the Boston 
Orchestra, with its precision and excellent tone, 
is eminently suitable for an attempt at faithful 
reproduction and in this record RCA does a 
very good, though not yet perfect, job. With 
top -notch equipment, you should be able to 
reproduce it with no distortion and no wiriness, 
but with a plainly audible rosiny tone. 

TCHAIKOVSKY: Violin Concerto in D 
Heifetz, Soloist 
Reiner conducting Chicago Symphony 

RCA Victor LM 2129 
The solo violin is not as easy to record and 

reproduce as some think, either. Tweeters have 
a special gift for changing its coloration, and 
pickups seem especially subject to becoming 
rattled by portions of its range. This recording 
of one of the most favored of all fiddle concerti 
by one of the masters of the instrument is 
perfect enough to present a completely fair 
test to any system. If you hear any unpleasant 
edge or distortion or if the color seems un- 
characteristic, you can safely blame your system. 
This disc continues the somewhat artificial com- 
bination of closeup mike on fiddle and more 
remote one on orchestra which I have noted 
previously, but the effect is nevertheless quite 
impressive and the intimacy of the violin will 
enable any fiddler to discern (and criticize) 
Heifetz' technique in detail. Listen for the 
fingering transients in the rapid runs. 

FRANCK: Symphonic Variations 
RIMSKY -KORSAKOV : Piano Concerto 
SCRIABIN: Piano Concerto 
Badura -Skoda, Piano 
Vienna Symphony and Philharmonic of 

London 
Westminster XWN 18521 

BEETHOVEN: The Five Piano Concertos 
Artur Rubinstein, Piano 
Krips conducting Symphony of the Air 

RCA Victor LM -6702 (5 12 -inch LP's) 
The Victor offering is an almost monumental 

collection of five records of the complete 
Beethoven concerti at a special price and rep- 
resents a bargain all the more worth while 
because of the excellence of the recording. Ex- 
perts may prefer other pianists for some of 
these, but the layman can be assured of hearing 
these great examples of the concerto in 
authoritative performance and interpretation. 

Paul Badura -Skoda and Westminster present 
the seldom heard Scriabin and Rimsky -Korsakov 
concerti and the more familiar Franck variations 
also with great competence and a possibly more 
stunning recording of the piano -especially its 
bottom end. The big, very damped tympani are 
a pleasant dividend. 

MOZART: Symphonies Nos. 29, 30, 31 
and 32 

Leinsdorf conducting Philharmonic Or- 
chestra of London 

Westminster XWN -18216 
This, too, is for listening, not testing or show- 

ing off. It is part of a series which will eventu- 
ally include all of Mozart's symphonies. These are 
not as familiar as the later ones but all have 
the characteristic Mozartian charm. The record- 
ings present the music to its best advantage 
with fine definition and a spacious and clean 
sound. 

Relax With Larry Ferrari 
Hammond Organ and Schulmerich 

Harp- Celesta 
RCA Victor LPM -1496 

A typical restaurant type potpourri of popu- 
lar tunes on a Hammond organ distinguished by 
the addition -for the first time, it is said, on 
records -of the Schulmerich harp- celesta, which 
offers both harp and celesta tones. Pleasant 
background music. 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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Technotes 

WEAK COLOR 
We've come across what seems to be 

a fairly common trouble in the RCA 
21- CT -663U. The set comes in with 
weak color, all washed out even with 
the chroma control turned all the way 
up. Circuit checks and voltage readings 

1/2 8ÁZ8 
BANDPASS AMPL _ TI13 

I V121-b 

6AG7 
DEMOD DRIVER 

6 -_ 
FROM 
COLOR 
TARE -OFF 
TRANS 

2 

22 ppf 

5.6 K + 

265 V 

reveal low plate and screen voltage at 
V121 -b, the bandpass amplifier. A posi- 
tive voltage is found at the grid of 
V123, a demodulator driver. Turns out 
that T113, the bandpass transformer 
develops a high -resistance short be- 
tween its primary and secondary - 
usually more than 1 megohm. Replacing 
the transformer is the only cure, and a 
quick one. -Joe Shane 

INTERMITTENT OSCILLATION 
An Emerson was brought into the 

shop with a complaint of occasional 
jellyfishing. The symptom would vary. 
Violent shaking was one type while 
complete loss of sync was another. A 
negative picture with smear was a third, 
even though the negative picture was 
not over the entire raster. The symptom 
could be excited by jarring and the 

set's speaker did the exciting while in 
the customer's home. The speaker was 
disconnected temporarily to prove this 
point of a loose contact someplace. 

A meter on the age indicated a rise 
whenever the symptom occurred. And 
the same increase in voltage was noted 
across the detector load resistance. As 
a result of this check, the trouble 
seemed to lie ahead of the video detector. 

The voltmeter was left connected to 
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Break -Proof 
Shock -Proof 
Comfordorne 

Handle 

All- Hollow 
Heavy Duty 

Shaft 

a/ 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 ", A ", 
5/16 ", 11/32 ", 38" 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 

Christmas Seals 
ARE THE AMERICAN PEOPLE'S 

FAVORITE SYMBOLS OF CHRISTMAS GIVING 

HI -FI ACCESSORIES BY 

ELECTRONICS 

FOR BETTER RESULTS 

RECORD COMPENSATOR 

o 

a 
DYNAMIC RECORD 

COMPENSATOR 

Finest precision accessory to obtain maxi- 
mum quality from all types of recordings 
-European- Domestic LP's, old and new 
78's etc. To be used with all types of 
reluctance cartridges. 

Shielded Lead & Molded Pin Plug. 
Pin Jack & Rotary Switch. 

Model RC 180 $9.50 List 
THERE IS .4 DYNAMIC ACCESSORY 
FOR ALMOST EVERY NEED SOLD 
ON A MONEY BACK GUARANTEE! 
At Leading distributors everywhere. Full 
Line Catalog on Request! 

Manufactured BY 

DYNAMIC ELECTRONICS -NEW YORK, INC. 
Forest Hills, long Island, N. Y. 

Only from famous CO N NE 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 only for training -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. COOKE, Ir: `! OYN E FOUNDED 1899 
Pres. 

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
SOO S. Pauline, Dept. 97 -HT4, Chicago 12, Illinois 

TCOYNE ELECTRICAL SCHOOL 
Television Home Training Div. 
500 S. Paulina St., Chicago 12, Ill., Dept. 97 H T4 

Send FREE BOOK and details of your Television 
Home Training offer. 

Name 

Address 

City State 

1 
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when you think of speakers, 

think of 

OX F F4 

Sp 
Oxford Speakers are at 
recognized distributors. 

DUAL CONE HI -FI SPEAKER 
a new development to provide 
top performance. Available it 
OXFORD REAR DECK SPEAKER 
KITS for all automobiles. 

A FREE CATALOG is available 
... write for yours NOW! 

RADIO and TELEVISION SPEAK- 
ERS . . as the source for more 
speakers to original set manufac- 
turers - you can't go wrong when 
you specify ... OXFORD for origi- 
nal equipment or replacement ap- 
plications. 

OUTDOOR SPEAKERS . . regardless 
if you need speakers for drive -in 
theater applications, OR any other 
use where you want rugged, steady 
performance, specify the OXFORD 
WEATHER -PROOF SPEAKERS . . . 

you'll be glad you did. 

HIGH FIDELITY SPEAKERS 
demand the Unsurpassed 
sound reproduction which 

OXFORD SPEAKERS 
not only promise, 
BUT guarantee . . . 

and at prices that will 
amaze you. 

AUTO RADIO SPEAKERS 
Oxford assures you of the most 
enjoyment' in your automobile 
when you have one of the 
many Oxford auto speakers. 

In Canada: 

SPEAKERS FOR PORTABLES 
there must be many reasons 

more Oxford Speakers 
are used in portable radios 
than ever before in over 30 
years of mdnufactu-ing the 
finest speakers. 

OXFORD Components,INC. 
Subsidiary of Oxford Electric Corp. 

556 West Monroe Street Chicago 6, III. 
Atlas Radio Corp., Ltd. Toronto Export: Roburn Agencies New York City 

OPPORTUNITY ADLETS 
Rates- ---50c per word (including name, address and 
initials). Minimum ad 10 words. Cash must accom- 
pany all ads except those placed by accredited agen- 
cies. Discount. 10"o for 12 consecutive issues. Mis- 
leading or objectionable ads not accepted. Copy for 
February issue most reach us before December 15, 
1957. 

RADIO -ELECTRONICS, 
154 West 14 St., New York 11. N. Y. 

tP: A SPY! Correspondence course on wire tapping, bug 
ging. telescopic .sound pickup, recording techniques, micro 
photography invisible and remote photography, telescopic 
and serial photography. Lessons in .survenance, trailing 
and use of equipment. Complete course $22,50, A. Carrie 
Ib. 734 15th St., N.V., Washington 5, D.C. 
DIGITAL COMPUTERS AND DATA PROCESSING 
omplete correspondence course covering theory of opera 

lion end applications with a comparison of 10 difieren 
medium sized ,systems. Complete course $2 5.00. A. Carrie 
Co., 734 15tó St.. N.W., Washington 5. At'. 
(: U11)ED MISSILES AND SATELLITES. Correspondence 
ennrse covering Missile Aerodynamics, Internal Control 
and N.uvdgratinu Systems, Ground Control & Telentetering, 
and Rochet Engines. Complote corre.pnmlenee course with 
Mans for Holtbdest uIì.acile $38.50..A. Carrier Co., 734 15th 
St., N.W., Washington 5, D.C. 
BUILD YOUR OWN "A" BOMB. Complete correspond- 
ence course cmvring Atomic "Fission" and "Fusion" 
liolnbc and Reactors; Fundamentals, Applications, and 
Nuclear Engineering. Complete 2,500 page industrial 
cnnrse $10 with order & $4 per lesson.. A. Carrier Co., 
734 15th St., N.W., Washington 5, D.C. 
IIICH- FIDELITY SPEAKERS REPALRED. AMPRITE 
Speaker Service, 70 Vesey St., New York T, N.Y. 
DA 7 -2580. 

TRANSISTOR GENIUS! Learn transistor ftndaments's, 
applications. Audio, RF, High Frequency design. Com- 
plete correspondence course with laboratory experiments 
and parts included. $32.51) A. Carrier Co., 734 15th S 

Washington 5, D.C. 
RADAR & PULSE Communication. Correspondence 
course covers Principles, Antennas. Transmitters, Re- 
ceiv ers, Magnetrons, Klystrons, Backward Wave Tubes, 
Sea Search, Air Searth, Fire Control, Voice Multiplex. 
includes section for Ft 'C Radar endorsement. $18.75. 
A. Carrier l'us, 734 1501 St., N.W., Washington 5, D.C. 
MANUFACTURERS SURPLUS Mild your own vier- 
Dottie organ from these basic units: 61) note triple 
stacked shunt keying mechanism., octave wired isolating 
resistor to each palladium contact. Three types available: 
Great 16'. 8', 4' dimensions 5" wide, 2'A" high, 36" long: 
Swell 8', 4', 2%, dimensions 5½ " wide, 3y" high, 36" 
long: Single Manual 16', 8', 4' including 12 pedal bass 
notes dimensions 4" wide, 3" high, 311" long: keying mech- 
anisms. $10 each. Tone generators, 5 octave,. each, sold 
only in sets of 12 units: notes C through B. These units 
consist of 3 nine pin tube sockets, one 5K wire wound 
turning control, not less than 18 condensers, 400 and 60ll 
volt, 18 resistors, 2 five pin plugs, all parts mounted in 
generator 'bassi.. Each set $12. C.O.D. orders not ac- 
cepted. No schematics or photos available. MINSHALL 
ORGAN INC., Brattleboro, Vermont. 
CASH PAID! Sell your surplus electronic tubes. Want 
unused. clean transmitting, special purpose, receiving. 
TV types, magnetrons, klystrons, broadcast, etc. Also 
want military & commercial lab test and communications 
gear. We swap too, for tubes or choice equipment. Send 
specific details in first letter. For a fair deal write, wire 
or telephone: BARRY, 512 Broadway, New York 12, 
N.Y. WAlker 5 -7000. 

DIS('l)l'N'l'S ou Ili -Fi, tape recorders, tape, ae- 
ui9,... photographic equipment, individual quotations 

only. No catalogs. CONM:AR CA1niR.A & HI -FI, 121 -07 
237th Street, Rosedale 22 -R, N. Y. 

TECHNOTES (Continued) 

the detector load and the first if's grid 
was grounded with a jumper. The 
chassis was shaken again and the rise 
of voltage definitely indicated oscilla- 
tion in the if section. Successive ground- 
ing and many tappings with shakes 
localized the trouble to one stage. 

The photo shows the bottom view 
of this stage with a miniature tube as 
the amplifier. Some previous repair 
work had been done. Evidently a resis- 
tor had been replaced. 

In so doing, the iron had heated the 
center contact of the tube socket. And 
the lead to it was probably shaken 
while cooling. The result was a cold 
soldered joint at the center contact. 
Resoldering cured the symptoms once 
and for all. 

The center contact is grounded to 
prevent undue capacitance between the 
input and the output forming a small 
shield. Stage gain was enough on weak 
stations to force the set into oscillation 
due to this added capacitance. Most of 
the time the joint made good enough 
contact to prevent the oscillation.- 
James A. McRoberts 

PHILCO CHASSIS 7L40 
On these sets you will occasionally 

run into a horizontal drive line which 
cannot be eliminated. If all horizontal 
tubes have checked good, take a look at 
the 6DQ6's screen circuitry. The correct 
hookup should include a 2,200 -ohm and 
a 4,700 -ohm resistor as shown in a. 
On several of these models, the circuit 
had been changed so that a 6,500 -ohm 
resistor replaced the two shown in a. 

6DQ6 
HORIZ OUTPUT 

RFC 

FROM 
FLYBACK 
TRANS 

a 

6DQ6 
HORIZ OUTPUT 

FFC 

WIDTH LIA 

FROM 
FLYBACK 
TRANS 

141 K 2 W 

8.2K/2W 

275V 

This circuit (b) supplies approximately 
the same screen voltage but puts the 
.047 -Mf capacitor directly between screen 
and ground, effectively removing the 
isolating or screen suppressor resistor 
and reducing the width. Replace the 
single resistor with the two proper 
values. The 6DQ6 socket has two spare 
pins which can be used as tie points.- 
John B. Ledbetter 
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TECHNOTES (Continued) 

FIELD COIL RESISTANCE? 
When you run into a loudspeaker 

with a burned -out field coil and don't 
know what the coil's resistance is; re- 
lax, there is a way to find out. 

CH 
5K/50W 

IDO MA /30H 
200. OR LESS 

TO FIELD-COIL TERMINALS 

Connect a 5,000 -ohm variable resistor 
(R) in series with a filter choke (CH) 
across the field -coil terminals. Vary R 
until proper plate and screen voltages 
appear. Then turn the power off and 
measure the resistance between points 
A and B. Now just hook up a coil with 
the same value. Stanley Clark 

DU MONT RA -165 
The complaint was no picture. I 

found a burntout 6BQ6 and replaced 
it. This restored the picture, but there 
was a slight horizontal displacement 
and critical vertical sync. I checked the 
sync, video, if and tuner tubes -all were 
very good. The customer said that the 
trouble had been there as long as she 
could remember and the chassis had re- 
ceived shop repairs without the dif- 
ficulty being corrected. 

This presented a challenge, so I 
convinced the customer to let me take 
the set to the shop. I set it up on the 
bench with a test tube and yoke. It 
performed perfectly. All waveforms and 
voltages were normal. After letting it 
cook for a few days, I returned it. 

The set still had a slight horizontal 
displacement and critical vertical sync. 
I pulled the chasis again, this time with 
the yoke and picture tube. Set up on 
the bench it played perfectly. I brought 
the cabinet to the shop and found the 
trouble would appear only when the 
set was in its cabinet. Further checking 
showed that the trouble started when 
the chassis was about two -thirds in the 
cabinet. 

Several enjoyable minutes were spent 
pushing the chassis in and out of its 
cabinet and watching the trouble come 
and go. Then I checked the bottom of 
the chassis for parts which might be 
hitting the cabinet. I had absolutely no 
luck! 

The only conclusion was that the 
trouble could not be happening. But it 
was! Then I noticed a blue lead running 
on top of the chassis to the local fringe 
switch. The trouble would start when 
this lead was under the front of the 
picture tube. I rerouted the lead under 
the chassis and the trouble was perma- 
nently cured. 

The picture tube was a glass 21 -inch 
type with its outer coating grounded. 
There was only a fraction of an inch 
between the top of the chassis and the 
front bottom of the C -R tube. Evidently 
the capacitance between the blue lead 
and the grounded C -R tube coating was 
enough to disturb the sync pulse. - 
Harry D'lott, Terrace Radio & Tele- 
vision END 
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HEED 
THIS... 

A COMPLETE BUYING GUIDE FOR EVERYTHING IN 

RA DIO TV 
ELEC TRONICS 

172 
KING-SIZED 

PAGES 

ANNUAL CATALOG 581 

EVERYTHING 
IN RADIO 
TV AND 

100'5 OF 
NEW ITEMS 
LISTED HERE 
FOR IsrTIME 

21 PAGES 
OF BARGAINS 
NOT IN ANY 
OTHER CATALOG 

y16At[M, S 
TRIAIS, tM 

rta1. MOnL 

INDEX PAGE Ir.. 1ONE BAIN 

BURSTEEN-APPLEBEE 

BURSTEIN- APPLEBEE CO. Dept. N, 
1012 -14 McGee St., Kansas City 6, Mo. 

Send Free 1958 B -A Catalog No. 581. 

NAME 

ADDRESS 

CITY STATE 

I 
i 

I 

I 
I 

OPPORTUNITY A 
RENTALS, The Best in Stereo Tapes. Write. CALIFOR- 
NIA TAPED :1H'SIC ASSN., 1971 Cordilleras Road, 
Redwood City. ('alit. 
DIAGRAMS FOR REPAIRING RADIOS $1. Television 
$2. Give make, Model. DIAGRAM SERVICE, Box 672 - 
RE- Hartford 1, Conn. 
WANTED): Electronics technicians desiring educational 
achievement accreditation in electronics. CIIAMWELL 
RESEARCH INSTITUTE, INC., EM -7, Adams, Mass. 
FREE Illustrated Catalog, postpaid printing. D M 
PRESS, Sebastopol, Calif. 
ALL MAKES OF ELECTRICAL INSTRUMENTS AND 
TESTING equipment repaired. HAZELTON INSTRU- 
MENT Co., 128 Liberty Street. New York, N.Y. 
1500 PERSONALIZED 'iO" x 1%" Labels $1. Your 3 line 
name & address printed with blue ink on fine quality 
white gummed paper. Money back guarantee. HAMIL- 
TON -WARD, Dept. 1113, Westfield. Mass. 
LOOKING FOR CLEAN RESPONSE to 20 Cycles? Listen 
to Ilse radically new "flacon Hi -C" foam suspension 
speaker. Write for free literature. RACON ELECTRIC 
CO., INC., 1261 Broadway, N.Y. 1, N.Y. 
TELEVISION Tuner Repairs. DAN'S TELEVISION 
LAPORATOItY, 606 Sunrise highway, Babylon, N.Y. 
COMPLETE Television Seta $11.95. JONES TV, 1115 
Rambler, Pottstown, Pa. 
LEARN WHILE ASLEEP! Details free. RESEARCH 
ASSOCIATION, Box 610 -RE, Omaha, Nebraska. 
PORT ARTHUR COLLEGE-.Training for FCC Licenses. 
Enrollment Monthly. PORT ARTHUR. Texas. 
"PRINTING PRESSES, Type. Supplies. lists 3c. TURN - 
13AUhll SERVICE, Mechanicsburg, Pa." 

DLETS (Continued) 
RECORDERS, Hi -Fi, Tapes. Free Wholesale Catalogue. 
CARSTON. 215 -T East 88th St., New York 28, N.Y. 
PROFESSIONAL Electronic Projects- 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 Unplayed -All Labels -Send toc for 
catalogue to RECORD SALES, 1110 Winbern, Houston 4, 
Tex. 
Patents, Copyrights. SANDERS, Registered Patent At- 
torney. 6430 Evans, Chicago 37, Ill. 
DIAGRAMSI Repair Information! Radios-Amplifiers- 
recorders $1. Televisions $1.50. Give make, model. chas- 
sis. TV MILTIE, Box 101EA, Hicksville, N.Y. 
DEALERS SELL Your Trade -In TV Sets: WANTED - 
l'ACKARD -BEíd, (13 -W 1953), HOFFMAN (B -W 1(151), 
STROMBERG CARLSON (B -W 1953). HOFFMAN 
(Color 1953) Price includes heavy packing -shipping 

charges to be collect. Do Not Ship Sets Now -Send Only 
Details. I'AN.IONY SERVICE, C. J. DEMAItEST. 
Box 644, Flushing 52, N.Y. 
DISCOUNTS UP TO 50% except fair trade items-Cam- 
eras, projectors, tape recorders, lenses, III -FI, compo- 
nents. Write for individual quotations on your specific 
needs, no catalogs. CLASSIFIED HI -FI EXCHANGE 
RE, 2375 East 65th St., Brooklyn 34, N.Y. 

LABORATORY QUALITY equipment and Military Sur- 
plus Electronics bought. sold. ENGINEERING ASSO- 
CIATES, 434 Patterson Road, I)ayton 9, Ohio. 

UNUSUAL CONFIDENTIAL QUOTATIONS on all your 
"Iii-Fi" requirements. No Catalogs. KEY ELECTRON- 
ICS, 120 Liberty Street, N.Y. 6, N.Y. EVergreen 4 -6071. 
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new 

Devices 

TRANSISTOR RADIO, model 
TR -4. Superhet, printed circuit- 
ry. 3 x 5 x 11/4 inches. 12 ounces. 

-I. D. E. A., Regency Div., 7900 
Pendleton Pike, Indianapolis, 
Incl. 

AUTO RADIO. All- transistor 
model. Fits 1958 Oldsmobiles and 

Pontiacs. Can be slipped out 
and used as portable radio. 9 
transistors. Automatically plugs 
into car's electrical system. Uses 
car's speaker, antenna and extra 
transistor audio system. -Delco 

Radio, Div. General Motors, Ko- 
komo, Ind. 
ELECTRONIC CONVERTER, 
model Ci' -612. 6- or 12 -volt in- 
put. Delivers 117 volts at 130 
watts constantly, 150 watts in- 
termittently. 7 x 81/2 x 81/2 
inches. 18 pounds. -Mark Simp- 

son Manufacturing Co. Inc. 
(MASCO) 32 -28 49th St., Long 
Island City 3, N.Y. 
WINDOW SPEAKER SUP- 

PORT, W11/-1. Fastens speakers 
to auto window. Made from 
sheet steel finished in gray 
enamel. - Atlas Sound Corp., 
1451 39th St., Brooklyn 18, N.Y. 

BASIC AMPLIFIER, HF-JO, kit 
and wired. 30- watts. 15- 50,000 

cycles ± 0.5 db at rated output. 
Harmonic distortion less than 
1%. - Electronic Instruments 
Co. (EICO), 84 Withers St., 
Brooklyn 11, N.Y. 

HI -FI AMPLIFIER, Super Sev- 
enty. 70 watts, 20- 20,000 cycles 
at full output ± 0.1 db. IM dis- 
tortion less than 1% at rated 

output.- Sargent- Itayment Co., 
4926 E. 12 St., Oakland, Calif. 

PHONO CARTRIDGE. Ceramic 

"CHRISTMAS BONUS" BOOK OFFER 

on famous G/L Technicians' Books 

V -8 line. Sapphire -tipped nee- 
dles, 1 and 3 mil. Combination 
of 1 -mil diamond and 3 -mil 
sapphire. 30- 15,000 cycles. Track- 
ing pressure, 8 -10 grams. -Web- 
ster Electric Co., 1900 Clark St., 
Racine, Wis. 

HI -FI KITS, Little Genie, 'Yodel 
207AK (illustrated) preamp. L./- 
6K, 10 -watt amplifier; 250K, 50- 
watt basic amplifier. -Grommes, 
Div. of Precision Electronics 

Inc., 9101 King St., Franklin 
Park, Ill. 

MINIATURE MICROPHONE, 
MC30. 100 fit in palm of the 
hand. Controlled magnetic type. 
400 -4,200 cycles. Output is 72 
db, impedance 2,000 ohms, both 

measurements at 1,000 cycles. - 
Shure Brothers Inc., 222 Har- 
trey Ave., Evanston, Ill. 

RIBBON VELOCITY MICRO- 
PHONE Ribbonette. 30- 14,000 
cycles. For tape recorders. Re- 
places crystal mike without 

r need for input transformer. 
Microphone output is 54. 

SAVE 29%e 
NOW - right at the peak of the Christmas season, when most prices are up, we are making 
this astounding offer. G/L Service Technicians' books, regularly $4.60 - 
ONLY $3.28 each -a 29% CASH DISCOUNT! 

These handsomely -bound books cover all the important phases of servicing. 

OFFER GOOD UNTIL DECEMBER 31 ONLY 
On January 1, 1958, these books go back to $4.60. So act 
now select the books you want at $3.28 each and send 
in your order with your remittance today. This is the 
book buy of the year don't miss it. 

EXTRA SAVINGS ON QUANTITY ORDERS Siii 
Order 3 or more books and 
save an extra 10 %! Build 
your own library buy 
them as gifts for friends, 
but don't miss this offer it 
won't be repeated! 

3 books regularly 3. 
4 books regularly 
5 books regularly 
6 books regularly 
7 books . regularly 
8 books . regularly /6.8 

MAIL THIS COUPON TODAY.,..........w1 
Gernsback Library, Inc., Dept. 127 T 

154 West 14th St. 
New York 11, N. Y. 

My remittance of $ is enclosed. Please send 
me postpaid the books checked below. If not satisfied I may 
return them within 10 days for a full refund. 

RAPID TV REPAIR 

SERVICING COLOR TV 

TV -IT'S A CINCH 

SERVICING RECORD CHANGERS THE OSCILLOSCOPE 

THE VTVM 

SWEEP AND MARKER 
GENERATORS 

PROBES 

`31 

$ 8.86 
11.81 
14.76 
17.71 
20.66 
23.62 

MONEY -BACK 

! GUARANTEE 
Because of the tremen- 
dous savings, we can not 
bill on this offer. But, 
YOU RISK NOTHING. If 
not completely satisfied 
return the books within 
10 days FOR A FULL 
REFUND. 

Name 
(please print) 

Street City 
136 

Cloth -Bound Editions 

Latest Titles 

First Quality Books 

Top Authors 

CHOOSE FROM THESE BEST SELLERS 
O RAPID TV REPAIR -By G. Warren Heath. Lists more 

than 500 TV troubles alphabetically. Shows you how 
to put your finger on the toughest trouble in min- 
utes. Cross -referenced, indexed. Troubleshooting 
charts. 
SERVICING COLOR TV -By Robert G. Middleton. This 
popular engineer- writer answers all your questions 
on color TV- chroma circuits, matrix testing, the 
flyback system and other phases of this up -and- 
coming branch of servicing. 

1 
1 

1 

1 

Zone State 

TV -IT'S A CINCH -By E. Aisberg. An international 
sensation! Gives you all the answers on TV theory 
in an easy -to- understand dialogue style. 
SERVICING RECORD CHANGERS - By Harry Mileaf. 
Shows you how to make extra money in this grow- 
ing branch of servicing. 

The following books explain the function, con- 
struction and use of modern test instruments and 

show you how to get more out of them in modern 
servicing:- 

THE VTVM by Rhys Samuel 
SWEEP AND MARKER GENERATORS FOR 

TELEVISION AND RADIO 
by Robert G. Middleton 

PROBES 
by Bruno Zucconi and Mania Clifford 

THE OSCILLOSCOPE by George Zwick 

RADIO -ELECTRONICS 
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NEW DEVICES (Continued) 

db.- Fentone Corp., 106 Fifth 
Ave., New York, N.Y. 

STEREO - MONAURAL PRE - 
AMP, Knight. KY -700. For use 
with stereo or monaural hi -fi 
system. Two equalized tape head 
playback preamps. Inputs for 
G -E and Pickering magnetic 

cartridges, ceramic cartridges, 
microphone, tuner, tape preamp- 
or crystal cartridge and two 
auxiliary sources. -Allied Radio 
Corp., 100 N. Western Ave., 
Chicago 80, Ill. 

RECORD PLAYERS, portable 
hi -fi units. Model CPS -1.3 (illus- 
trated) permits continuous speed 

variations from 25 -100 rpm. 
Model L -34 plays at 331/2 and 45 
rpm. Both use the A -130 arm. - 
REK-O-KUT Inc., 38 -19 108th 
St., Corona 68, L.I., N.Y. 

TAPE RECORDER. Concertons 
Glohematic 60. Pushbutton con- 
trols. Half-track, full -track or 
stereophonic record and play- 

back. Takes up to 101 /2 -inch 
reels. Plays at 71/2 and 15 inches 
per second. - American Elec- 
tronics Inc., 655 W. Washing- 
ton Blvd., Los Angeles 15, 
Calif. 

TAPE RECORDER, model 90, 40- 
15,000 cycles. Wow and flutter 

I 

0.18 %. Hysteresis synchronous 
motor. - Roberts Electronics, 
Inc., 1028 N. La Brea Ave., Los 
Angeles 38, Calif. 

STEREO TAPE RECORDER, 
Tancorde.r. 3 motors for drive, 
fast forward and rewind. 3 
shielded heads for record play- 
back and erase. 40- 15,000 cycles 
(down 4 db at 15,000). Wow and 
flutter less than 0.17 %. In- 
line heads. Self- contained bin- 
aural playback preamps. -La- 

DECEMBER, 1957 

fayette Radio, 165 -08 Jamaica 
Ave., Jamaica 33, N.Y. 

PORTABLE TAPE RECORDER, 
model G- .2S5 /S. Made in Italy. 

3% or 17/8 ips. Dual track. Push- 
button recording. 71/2 pounds. - 
American Geloso Electronics, 
Inc., 312 Seventh Ave., New 
York, N.Y. 

STEREO TAPE HEAD. Record- 
ing and playback. Interchannel 
magnetic shield provides cross- 
talk rejection. Can be compen- 
sated to provide essentially flat 
response from 30- 10,000 cycles. 

- Nortronics Co., 1015 S. 6 St., 
Minneapolis 4, Minn. 

NEW TAPE REEL. Molded with 

extra -heavy flanges which give 
a balanced flywheel -like action, 
minimizing wow. Molded of 
opaque warp -proof plastic. -St. 
Cecilia Co. Ltd., Westwood, N.J. 

SPEAKER SYSTEM, model 
S -121, 5 speakers, 4 channels, 

12 -inch woofer, 8 -inch lower 
mid -range, 6 -inch upper mid- 
range and two 3 -inch tweeters. 
Semi- infinite baffle enclosure, 
treble balance control. Input im- 
pedance 8 ohms, power (max.) 
25 watts. 35- 20,000 cycles. - 
Pilot Radio Corp., 37 -06 36th 
St., Long Island City 1, N.Y. 

SPEAKER - AMPLIFIER SYS- 
TEM, Integrand. Integrated sys- 
tem of speakers and transistor 

YOU CAN BUILD A 
TOROID TRANSISTOR 

POWER SUPPLY* 
(D.C. to D.G. Converter) Ao- 

`us rg this 

TOROID 
TRANSFORMER 

$1600* 
`Plus 50c for poking and mailing 

Quantity p-i:es on request 

Delivers 225 ta 450 volts D.C. 
simultaneous y. Availably in 
12 or 24 volts. Maximum 
power 90 vctts (transm tier 
intermittent service). 40 watts 
continuous. 

AND 

TRANSISTORS 
2 Recommended Types -Both for 

$1100 

MORE EFFICIENT! 

(80-90%) 

LESS WEIGHT! 

(1/10 weight of 

equivalent Dynarrotor 
Power Supply) 

LESS SPACE! 

(90 -watt output from 

2" X 2" X 4" unit) 

LOW HEAT 

GENERATION! 

GREATER 

RELIABILITY! 

Designed especially for mobile and portable equipment. \ Each transformer tested in actual power supply unit 
and FULLY GUARANTEED! 

Complete construction details furnished. \ Special TORCID units and components to specifica- 
tions on request. 

Manufactured by makers of world -famous SUNAir 
Aircraft Transceivers. 

SUNAIR ELECTRONICS, INC. 
Dept. 03 
Broward International Airport 
Fort Lauderdale, Florida 
I am enclosing check I] money order in the amount of 
$16.50 for a TOROID TRANSFORMER, or in the amount of 
127.50 for a Toro d Transformer and two matching power 
Transistors. 12 volts 24 volts 

Name 

Address 

City Zone Stahl 
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A low-cost 
high -use gift 

FOR 

HOBBYISTS 

HAMS AND 
EXPERIMENTERS 

HI -FI 

ENTHUSIASTS 

MODEL 8100K 

SOLDERING 
KIT 

featuring the famous WELLER Soldering Gun 
Here's a gift that'll bring a hearty "thanks" from any 
man who receives it this Christmas. For the Weller 
Soldering Kit means quick, easy, expert soldering .. 
even for the amateur. The Weller Soldering Gun 
heats instantly, has fingertip "on -off" control and 
dual spotlights. Over 100 watts, it's UL approved 
and guaranteed for 1 year. Gift packaged kit also 
includes cleaning brush, soldering tool and solder. 

Professional, Heavy -Duty Weller 
Soldering Guns up to 275 Watts 

Weller Heavy -Duty Soldering Kit 
in Sturdy Metal Storage Case 

Order for Christmas from your electronic parts distributor 

$1350 
list and up 

$149=5 

WELLER ELECTRIC CORPORATION 
601 Stone's Crossing Road, Easton, Pa. 
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NEW DEVICES (Continued) 

amplifiers for hi -fi sound repro- 
duction. 15 -inch woofer and mid- 
range ring radiators. Stereo and 
monaural models. -Brand Prod- 
ucts Inc., Westbury, N.Y. 

TONE ARM model 212, Micro- 

Balanced. Viscous -damped ver- 
tical and horizontal pivots. - 
Gray Manufacturing Co., Arbor 
St., Hartford, Conn. 

SECRET RECORDER, battery - 
operated. Fits in briefcase, 
weighs 11% lbs. 5 mercury bat- 

teries power motor. Single - 
speed (1% ips) and 2 -speed 
(17. and 334 ips) available. One 
5 -inch reel holds 3 hours' dual 
track recording. - Amplifier 
Corporation of America, 398 
Broadway, New York 13, N.Y. 

RF AMPLIFIERS, for TV sig- 
nal distribution in apartment 
houses, hotels, motels, housing 

developments, etc. Model ABB -3 
(illustrated) covers channels 
2 -6; ABB -4 channels 2-13. - 
Westbury Electronics Inc., 300 
Shames Dr., Westbury, N.Y. 

WIDE -BAND RF AMPLIFIER, 
Golden Cascader. Bandwidth: 35 
mc, from 53.5 -88.5 mc. Gain: 30 
db minimum. Noise figure: less 
than 9 db. Incorporates line 
bridging. For closed- circuit TV 
or community antenna systems. 
-Jerrold Electronics Corp., 23d 
and Chestnut Sts. Philadelphia 
3, Pa. 

BRIDGE KIT, resistance- capac- 
itance -ratio, model C -20. Re- 
sistance ranges from 0.5 ohms - 
200 megohms; capacitance from 

10 iwf -2,000 pf; ratio compared 
with an external standard from 
.05-20.- Paco Electronics Co. 
Inc., 70 -31 84th St., Glendale 
27, N.Y. 

FUSE KIT, contains 60 fuses 
covering most popular fuse re- 
placements for electronic tech- 
nicians. In pocket -sized case.- 

Sightmaster Corp., 85 Beech - 
wood Ave., New Rochelle, N.Y. 

MULTIMETER, model 120 -M. 44 
ranges. Sensitivity 20,000 ohms 
per volt dc and 5,000 ohms per 
volt ac. 44 ranges including ac 

and dc volts, ohms and milli- 
amperes. 5%-inch meter. -Pre- 
cision Apparatus Co. Inc., 70 -31 
84th St., Glendale 27, N.Y. 

SOCKET PANEL, model 510. 
Extends the use of the B & K 
model 500 tube tester. Adds 50% 
more sockets to quick -check 
many more old and new tube 

types. -B & K Manufacturing 
Co., 3726 N. Southport Ave., 
Chicago 13, Ill. 

COLOR BAR GENERATOR, 
model 430. All standard outputs 
plus G -Y at 90 °. Single mas- 
ter control to select outputs. 
Control positions identified by 

color picture of pattern which 
should appear on screen of 
properly adjusted receiver. - 
Simpson Electric Co., 5200 W. 
Kinzie St., Chicago 44, Ill. 

MOLDED RF CHOKES. Radial 
leads, color coded, 0.47- 10,000 
ph. Encapsulated in alkyd pias- 

tic. -Delevan Electronics, Roy - 
croft Campus, East Aurora, 
N.Y. 

RECTIFIER REPLACEMENTS. 
161 -500 conversion kit. Silicon 
rectifiers replace existing selen- 
ium units. Delivers more B plus. 

d' 

` 

-Sarkes Tarzian Inc., 415 N. 
College Ave., Bloomington, Ind. 
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NEW 

FROM 

PYRAMID 41 

DRY ELECTROLYTIC CAPACITOR FOR EXTREME TEMPERATURE RANGE REQUIREMENTS TYPE TR 

For applications previously reserved for Tantalum capacitors, Pyramid announces a new high reliability, dry electro- 
lytic to be designated as Type TR. These are extended life capacitors using high purity aluminum foil, and can be 
supplied for any capacity requirements desired. Units are available in both polarized and non -polarized construction. 
4 OPERATING TEMPERATURE RANGES: Type 20 -85 TR --20 °C to 85`C. Type 20.100 TR -20"C to 

Type 40 TR -40'C to 85'C. Type 55 TR -55 °C to 85`C. 
CAPACITANCE TOLERANCES: Pyramid type TR units are made with commercial capacitance tolerances. 
POWER FACTOR: TR units rated less than 15 working volts have a maximum power factor of 25% at 25 C and 
120 cps. Type TR units rated 15 working volts and over have a maximum power factor of 15% at 25C and 120 cps. 

D.C. LEAKAGE: Leakage current limits for Pyramid type TR capacitors measured after the working voltage has 
been applied for 5 minutes maybe determined from the following formulas: At 25 C; I 0.04CV, At 85 C; I:- 0.35CV, 
At 100 C; 1== 0.63CV. Where: I leakage current in microampheres, C.-. capacitance in microfarads, V -rated work- 

ing voltage. 
I 

TYPICAL 

E S.R. 

I 

CURVES 

vs TEMPERATURE 

ELECTROLYTIC 

I 

OF S. 

CAPACITORS 

1 1 

CHANGE IN CAPACITANCE AND 

FOR PYRAMID TYPE 55 TR 

4 1 DRY 

3 

2 1 

I 

-40 -20 0 20 40 
TEMPERATURE ( °C) 

X CHANGE IN CAPACITANCE vs TEMPERATURE 

- - - - E S R. n TEMPERATURE 

60 80 

WORKING VOLTAGE: Pyramid type 20 -85 TR can be 
supplied up to 450 working volts. Pyramid types 20 -100 

° TR, 40 TR and 55 TR can be supplied up to 150 working 
volts. 

(3 á SURGE VOLTAGE: The surge voltage rating of Pyramid 
type TR capacitors at 85 °C and 100'C is 115% of the 

Dá rated working voltage. 

Ñ LIFE TEST: After 1000 hours at 85'C or 100 "C, and work- 
ing voltage applied, Pyramid type TR capacitors meet the 
following specifications at 25-C and 120 cps. The capaci- 
tance is within 'zÓ of the capacitance measured before 

10° life test. The power factor is less than 150% of the power 
factor measured before the life test. The leakage current 
is within the limits specified above. 

For circuit application information and a copy of TR Engineering Bulletin write to Industrial Division: 

BURTON BROWNE 'New York 

1445 HUDSON BOULEVARD 
NORTH BERGEN, NEW JERSEY 
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Build 16 Radio 
CIRCUITS at Home 
with NEW DELUXE 
1958 PROGRESSIVE 
RADIO "EDU -KIT" 
A Practical Home Radio Course 

is 
Now 22 

/t Reg. U.S. / Pat. OH. 

x, r * No Know!dege of Radio Necessary * No Additional Parts or Tools Needed ..y, * Excel:ent Background for TV * School Inquiries Invited * Attractively Gift Packed 

Now Includes 
* TRANSMITTER * SIGNAL TRACER * SIGNAL INJECTOR * CODE OSCILLATOR 

95 

F R E E TOOLS, 
SOL ERINGIRON ̀ ALIGNMENT TOOL 

TESTER, 

WHAT THE "EDU -KIT" OFFERS YOU 
The "Edu -Kit" offers you an outstanding PRACTICAL HOME RADIO COURSE at 

a rock-bottom price. Our kit is designed to train Radio A Electronics Techicians, making use f the most modern methods of home training. You will learn radio theory, nstruction, servicing, basic Hi -Fi and TV repairs, code, FCC amateur license requirements. 
s 

uirements. 
You will learn how to identify radio symbols, how to read and interpret sche- matics, how to mount and lay out radio parts, now to wire and solder, how to Operate electronic quipment, how to build radios. You will 

r 
eceive basic education in radio, worth many times the small price you pay. only 522.95 complete. 

THE KIT FOR EVERYONE 
The Progressive Radio "Edu -Kit" was specifically prepared for any person who 

has a desire to learn Radio. The Edu - Kit" has been 

u 

sed successfully by 
world, 

and 
by 

old 
y mRadio 

parts 
Schools , and clubs in this ontry and abroad. It ì 

used for training and rehabilitation of 

Armed Forces Personnel and Veterans 
throughout the world. 

The Progressive Radio "Edu -Kit" 
requires 

parts a 
instructor. 

Every 
Al instructions 

and 
explained. You cannot make 

a mistake. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio "Edu -Kit" is the foremost educational radio kit in the world, and is universally a 

c 
cepted as the standard in the held of electronics training. The " 

° 
Edu -Kit" uses the modern educational principle of "Learn by ' y Doing. Therefore, you Will circuits, radio c rcuits, perform jobs and conduct experiments to illustrate the principles which you learn. 

You begin by examining the v 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 broad past stations, learn theory, practice testing and trouble shooting. Then you build a 
m 

ad- vanced radio, learn more advanced theory and techniques. Gradually, in a pro- gressive manner, nd , at your own rate, you will find yourself constructing re advanced muli -ube radio circuits, and doing work like a professional Radio Technician. 
Included in the "Edu -Kit" Course 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 Lof 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 course. d easily- learned adio the "Edu -Kit" eludes practical work as as theory; troubleshooting i addi- tion to on truetion; training for all, whether your purpose in learning radio be for 
c 

hobby. business or job: progressively-arranged material, ranging from s ple is to ll- advanced tonics i Hi.Fi d TV. Your studies win be further á ded by Quiz materials and our well -known FREE Consultation Service. 
THE "EDU -KIT" 
IS COMPLETE 

You will receive e all parts and instruc- 
tions necessary to build 16 different radio and electronics 

r 
uits, each guaranteed to operate. Our Kit contains tubes, tube sockets, variable, electro- lytic and paper dielectric condensers, resistors. tie strips, coils, hardware, 

tubing, punched metal chassis, Instruc- tion Manuals, etc. 
In addition, you receive Printed Cir- 

ait materials. including Printed Circuit 
chassis, special tube sockets, hardware 
and instructions. You also r 
useful set of tools, a professional 

receive 
trie soldering iron, and a self- powered 
Dynamic Radio & Electronics Tester. 
The "Edu -Kit" also includes Code In- 
structions and the Progressive Code Os- 'llator, 

in 
addition to F.C.C. -type 

Questions and Answers for Radio 
Amateur License training. You will also 

e lessons for servicing with the Progressive Signal Tracer and the 
dressive Guide 

Signal I n GeizrB High FI- 
ook 

TROUBLE -SHOOTING 
LESSONS 

You will learn trouble- shooting nd 
Servicing in a progressive manner. You will practice repairs on the sets that 
you construct. You will learn symp- 
toms and of troubles in home, 
how tto use the 

radios. 
professional sionalwill 

Signal 
Tracer, the unique 

gnat 
n due S 

Electronics 
ect Injector n. 

While 
Dynamic Radio Tester. 

While you are learning 
able 

this 
a re wry, 

job for 
will be lend to do many 

repair job for your Mends and 
far 

ex- 
cord, 

the 
charge fees which -Kil far 

Our Consultation 
price roc the 'Edu -Ky 

you with 
of 

any 
Service will help ayu with 

any technical problems you may have. 
J. Stata it is, of 25 Poplar Pl.. Water- 

bury, set., writes: a have 
and made money. The for friends, ai one tsede 

money. The o t" paid for itself. 
I w ready tour spend and for a 

for but found your ad and sent for your Kit." 

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 

r - - -90 DAY UNCONDITIONAL MONEY -BACK GUARANTEE - - -- 
ORDER FROM AD- RECEIVE FREE BONUS RESISTOR AND 

CONDENSER KITS WORTH $7.00 
Send "Edu -Kit" Postpaid. 1 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 valu- able Radio and TV Servicing Literature. No obligation. 

Name 

Address 

PROGRESSIVE "EDU- KITS" INC. 497 Union Ave., 
Room 135G. Brooklyn 11, N.Y. 
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NEW DEVICES (Continued) 

REPLACEMENT UNITS. TV 
power transformers. P -2843 re- 
places G -E RTP -326; P -2849, 
Admiral 80C35-1,7; P -2869, 
Philco 32 -8673 vertical output 
transformer A -2816, G -E RTO- 
064. -Merit Coil & Transformer 
Corp., 4427 N. Clark St., Chi- 
cago 40, Ill. 

VIBRATORS, Highlander. Re- 
placement units. Packaged in 10- 

(lack cartons. -P. R. Mallory & 
Co. Inc., 34 S. Gray St., Indi- 
anapolis, Ind. 

BATTERY -ELIMINATOR FIL- 
TER, model GE -4, provides ad- 
ditional filtering of output of 6- 
or 12 -volt battery eliminate's 

for use with transistor equip- 
ment, 5 amps maximum current 
output. -Heath Co., 305 Terri- 
torial Ave., Benton Harbor, 
Mich. 

LOCTITE, for securing nuts to 
bolts. Prevents looseni :g, 

Locked nuts can be removed 
with ordinary tools, retreated 
and reused.- American Sealants 
Co., 103 Woodbine Ave., Hart- 
ford 6, Conn. 

MAST GRIPPERS. Lightweight 
clamps for antenna installa- 

tions. Pair converts 15/4 -inch 
tubing into slidable trombone 
mast. Weather- resistant, cast 
aluminum alloy. -Helix Rotor 
Co., Marlin, Tex. 

SCREW - HOLDING DRIVER. 
Small twin bits expand and hold 
the screw when tool is inserted 

into screw -head slot. Aids in 
reaching hard -to- get -at spots. 
Variety of lengths and sizes. - 
H. J. J. Co., 268 Marlow Dr., 
Oakland, Calif. 

SOLDERING AIDS, miniatur- 
ized. Two types. Specially de- 

signed for printed -circuit appli- 
cations. - Available from CBS 
tube distributors. 
SOLDERING GUN, model 100. 

Heats in 2.5 seconds. Rated at 
100 watts. Replaceable tips. - 
Wen Products Inc., 5806 North- 
west Highway, Chicago 31, III. 
SOCKET WRENCHES, submin- 
iature. 11iá inches long. 7 sizes: 
!/64, 3 32, 764, 1/4, 5/32, 3/16 
and 1/4 inch. -Desco Manufac- 

Luring Co., 551 W. Glenoaks 
Blvd., Glendale 2, Calif. 
WIRE STRIPPER. Strip-It. Ad- 
justs to strip size 10 -20 single 
or stranded wire. Will also snip 

wire. -Hunter Tool Co., Box 
584, Whittier, Calif. 
AM -FM STEREO TUNER, 
model 330. FM section includes 
a 150 -kc bandpass, 2-me detec- 
tor, steep if response, 80 -db 
rejection of spurious cross 

L _ ,artrmsslts 

modulation and automatic gain 
control. FM sensitivity, 2 Ay 
for 20 db of quieting. AM sec- 
tion has 1 AV sensitivity, 3- 
position adjustable if band- 
width and 10 -kc whistle filter. - 
H. H. Scott Inc., Dept. P. Pow - 
dermill Rd., Maynard, Mass. 
MYLAR CAPACITORS, type 
XPR (round) and XPF (flat). 
Voltage rating: 150 volts at 
85 'C and 100 volts at 125 °C. 
Temperature range: -55 °C- 

125 °C. - Astron Corporation, 
255 Grant Ave., E. Newark, N. J 

END 

All specifications given are from 
I` manufacturers' data. 
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FREE CHRISTMAS GIFTS on all sales of $5 or over. 
RADIOS - TOOLS - PENS - ETC. (depending on size of order)\ 

. ed DX -16 Super Deluxe TV KIT 
70° or 90° - operating all 21". 24" and 27" PICTURE TUBES 

The DX -16 SUPER DELUXE TV KIT is a worthy successor to the famous #630 TV KIT ... a product in which we took a leading role. 
In designing and engineering this NEW KIT, we used the #630 as a standard of comparison for POWER, STABILITY and FRINGE 
AREA RECEPTION ... resulting in a NEW TV CHASSIS equal in performance and with even greater versatility. 

tg. NEW IN DESIGN - Mounts Horizontally, Vertically or Sideways. 

Dimensions 17t-_ W x 16 -0 
Stepping weight 40 lbs. 

* Produces a Superior 16 -Tube Chassis with 30 -Tube performance. 
* Latest advanced Intercarrier Circuitry and Multi -section Tubes. 
* Standard Cascode Tuner for Selectivity and Fine Definition. 
* 5 Microvolts Video Sensitivity (20 volts peak to peak at CRT grid). 
* Fast Action AGC for Drift Free, Steady and Clear Pictures. 
* 3 Hi -gain Video I.F. Stages for excellent Contrast and Details. 
* AGC Level and Area Control, for adjusting reception to signal area. 
* All Video and I.F. Coils factory pre -aligned and tuned. 
* Horizontal Sweep Circuit is the famous RCA Synchroguide Network. 
* Large 250 ma Power Transformer -not a hot chassis. 
* Large 12" Concert -tone Speaker. 

ALL COMPLETE with LIFE -SIZE step -by -step Building Instructions (less tubes & CRT) 

ALL COMPLETE with SET of WESTINGHOUSE TUBES (less CRT) 

56.97 

$79.97 
ALL COMPLETE with SET of WESTINGHOUSE TUBES and WESTINGHOUSE 21" 70° or 90° Alumnized CRT... 

WESTINGHOUSE OR CBS PICTURE TUBES -.. 
BRAND NEW in Factory Sealed Cartons -With a Full Year Guarantee 

17 
ÿ 

'22.661 ZÍ A¢m1YnA 32.2'124" Aluminized 
«24;!4A 

4V J 900° 

O° 

L7 
A¢u2m7Eni,, 

31 

17AVP4A 
Aluminized 1t 21ALP4A 

Aluminized 

"ONE 
DOLLAR" buys as much as $15 worth 

Deduct 10% ON ANY ORDER of $10 or over (on items listed below) 
100 - ASSORTED FUSES p 1. r $1 
100 - ASSORTED 1.2 WATT RESISTORS $1 
70 - ASSORTED 1 WATT RESISTORS Si 
35 - ASSORTED 2 WATT RESISTORS $1 
10 - 6' ELECTRIC LINE CORDS ,vuh plugs ...SI 
5 - TV CHEATER CORDS ,vith hot, plugs Si 
4 - 50' SPOOLS HOOK -UP WIRE 4 colors $1 
100' -TWIN LEAD -IN WIRE 3000 heavy duty- 51 
50' - FLAT 4- CONDUCT. WIRE, many nnrpnses - $1 
1 - $7 INDOOR TV ANTENNA hi -gala 3 section $1 
20 - ASST. TV KNOBS, ESCUTCHEONS, Etc $1 
15 - ASSORTED ROTARY SWITCHES.,. wor,b 51 
100' - FINEST NYLON DIAL CORD host size $1 
200 - SELF TAPPING SCREWS = x -. I $1 
50 - ASST. TUBULAR CONDENSERS $1 
5 - ELECTROLYTIC COND. 100/50 - 50 /25v , S1 

35 - ASST. RADIO KNOBS -crew and push -on 51 
100 - KNOB SPRINGS standard size Ws" x lu_, , ,$1 
100 - ASSORTED KNOB SET -SCREWS $1 
25- ASSORTED CLOCK RADIO KNOBS $1 
400 - ASST. H'DWARE, nuts, rivets. ete. $1 
50 - ASST. SOCKETS 1ru11. iew.1 and miniature 51 
50 - ASST. MICA CONDENSERS ,me in 5c/ 51 
50 - ASST. CERAMIC CONDENSERS $1 
10 - ASST. VOLUME CONTROLS ss,. Itch 51 
5 - ASST. VOLUME CONTROLS ,6kí, switch 51 
20 - ASST. PILOT LIGHTS popular types $1 
10 - PILOT LIGHT SKTS. bayonet type. wired., 51 
50 - ASST. TERMINAL STRIPS I. 2. 3. 4 lug $1 
10 - ASST. RADIO ELECTRO. CONDENSERS.. 51 
5 - ASST. TV ELECTROLYTIC CONDENSERS.. 51 
15 - ASST. TV COILSvn. - peaking. widw. el 51 
25 - ASST. MICA TRIMMER CONDENSERS 51 
50 - TUBULAR CONDENSERS "- 1 "1 51 
50 - TUBULAR CONDENSERS 1n -81/11 
20 - TUBULAR CONDENSERS 1'a 7 -"16 
50 - TUBULAR CONDENSERS MI-4"y 
3 - ELECTROLYTIC COND. 40/40 -450v 
3 - ELECTROLYTIC COND. 80 -450v 
3 - ELECTROLYTIC COND. 50 /30 . 150v 51 
3 - ELECTROLYTIC COND. 40/10/10 - 450v .. , 51 
3 - ELECTROLYTIC COND. 5o /25/10 -lsov $1 
10 - HV TUBULAR CONDENSERS .03 -20006 51 
10 - HV TUBULAR CONDENSERS.00s- 6IIOOe $1 

35 - MICA COND. _u - 100 mmr & 15 - 250 mmr$1 
35 - MICA COND. 20 - 470 mmr & 15 - 1000 mmr $1 
35 - MICA COND X11 -1180 mmr & 1s - 10K mmr .$1 
35 - CERAMIC COND. 20 -25 mmf. & 15 -47 mmr..51 
35 - CERAMIC COND. 20 -us mmr& ls- lsoommr.S1 
35 - CERAMIC COND. 20 -250 mmr and 15 -680 mmr$1 
50 - 100.. '/2 WATT RESISTORS 5 f 
75 - 680!! ''2 WATT RESISTORS 106/o 
75 - 470K!! 1/2 WATT RESISTORS 106 /o 
50 - 3.3!! 1 WATT RESISTORS 106/. 
50 - 15Kt? 1 WATT RESISTORS 10% 
50 - 470K!2 1 WATT RESISTORS 10% 
25 - 2.2!! 2 WATT RESISTORS 5% 
25 - 3.3e 2 WATT RESISTORS 5% 
25 - 100K!' 2 WATT RESISTORS 10% 

$1 
SI 
$1 

$1 
$1 
$1 
$1 
$1 

10 - ASST. WIREWOUND RES. 0. _ll ,r lls ..51 
3 - AUDIO OUTPUT TRANSFORMERS S1,1!; type .$1 
3 - AUDIO OUTPUT TRANS. ,l(n or ove typo ...$1 
3 - I.F. COIL TRANSFORMERS Inuke. $1 
3 - I.E. COIL TRANSFORMERS 10.7 me FM $1 
4 - OVAL LOOP ANTENNAS 't. 111-gain types S1 
3 - LOOPSTICK ANT. new t, . oil. :,dinaahle $1 
12 - RADIO OSCILLATOR COILS 156ke $1 
3 - '/2 MEG VOLUME CONTROLS sviti, issvoeh 51 
1 - 5" PM SPEAKER.,I ,i. -o ::., ,1 r. lie, 51 
5 - SETS SPEAKER PLUGS, 55l 5 I $1 
10 - SETS PHONO PLUGS and PIN JACKS S1 
2 - $2.50 SAPPHIRE NEEDLES 1111111 piayings 51 
5- DIODE CRYSTALS _.1U1 2 -1\23 1.1N64 Si 
1 - TV VERT. OUTPUT TRANS. io to 1 ratio $1 
5 - TV CRT. SOCKETS .' li !8.. lends $1 
5 - HI -VOLT. ANODE LEADS ,;w Ix' Iend. $1 
1 - TV SYNCHROGUIDE TRANSFORMER ¢2nsRI$1 
1 - TV SYNCHROLOC TRANSFORMER ¢208T8 .$1 

1 - TV RATIO DETECTOR TRANS. 1m, 51 
1 - SET TV KNOBS d 1 I. locals 51 
1 - LB SPOOL ROSIN CORE SOLDER 40/60 51 
6 - SPIN TIGHT SOCKET SET 10- to 7I16" $1 
3 - TV ALIGNMENT TOOLS . 12" 51 

HANDY WAY TO ORDER -Simply tear out advertise- 
ment and pencil mark items wanted, enclose with 

adney order or check. You will receive a new copy of this 
for re- orders. 

ON SMALL ORDERS -Include stamps for postage. excess will be refunded. Larger orders shipped express collect. 

$99.97f 

BUILD YOUR 

TV CABINET 
Comparable to the type 
that Top Mfrs. use on 
their finest TV Sets. 

You receive-The FRONT 
PANEL ASSEMBLY com- 
plete as pictured in gen- 
ine Mahogany, Walnut or 

Blond Korina in a beautiful 
hand.ruhhe,l finish with 
MASK. SAFETY GLASS. 

DECALS and 1 ndrllled KNOB PANEL. 
receive-the also eive -the TOP '& SIDES fins:; h,d 

matching color. the perforated BACK with CRT CUP. 
GLUE. SCREWS. BRADS and amazing Easy -To- Follow 
Instructions. r111r-'s of the job Is done for \11 
you add are the BOTTOM & supple.'" conl.ectin^ s I I;II - 

'24." 21" CABINET... H-26° w -25^ 0.22^ ... 

EICO ... World's Largest 
Selling KITS & Instruments 

Ste EICO ad pages 29 -30 
HF12 HI -FI AMPLIFIER l'_' -,.att 1k0 5 34.95 
HF12 HI -FI AMPLIFIER 12.sv:,tt (wired 57.95 
HF50 HI -FI AMPLIFIER -,.watt (kill 57.95 
HF50 HI -FI AMPLIFIER ,ll.,vIut Iwiredi 87.95 
HF52 HI -FI AMPLIFIER ,vatt (kits 69.95 
HF52 HI -FI AMPLIFIER -watt (wired) 109.95 
HF61A HI -FI PREAMPLIFIER (kit) 24.95 
HF61A HI -FI PREAMPLIFIER (wired) 37.95 
HF61 HI -FI PREAMP. w I15,vor supply iktti 29.95 
HF61 HI -FI PREAMP. s.'po,eer supply (wired, 44.95 
HF60 HI -FI AMPLIFIER 60 -watt (Mil 72.95 
HF60 HI -FI AMPLIFIER no -watt lwlredl 99.95 
HF20 HI -FI AMPLIFIER 2u -wau (kill 49.95 
HF20 HI -FI AMPLIFIER 20-wa05 1,.1resti 79.95 
HFS1 2 -WAY HI -FI SPEAKER SYSTEM 39.95 
666 TUBE & TRANSISTOR TESTER kill , 69.95 
666 TUBE & TRANSISTOR TESTER riredl. 109.95 
368 TV -FM SWEEP GEN. & MARKER kill 69.95 
368 TV -FM SWEEP GEN. & MARKER (caned 119.95 
460 COLOR & MONO. 5" SCOPE skit, 79.95 
460 COLOR & MONO. 5" SCOPE ,siren 129.50 
324 RF SIGNAL GENERATOR l:iIi 26.95 
324 RF SIGNAL GENERATOR I..i,edI 39.95 
232 PEAK to PEAK VTVM.. 11151,,. kiII 29.95 
232 PEAK to PEAK VTVMw'p1 ,h, ,..i1.:d 49.95 

EICO CATALOG mailed on request 

BROOKS RADIO & TV CORP., 84 Vesey St., New York 7, N.Y. COrtlandÓ2359 
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SAMS BOOKS 
FOR THE TECHNICIAN STUDENT 

EXPERIMENTER HOBBYIST 

Business 

and People 

Pinpoint TV Troubles In 10 Minutes. 
Amazingly practical procedures for solving TV 
troubles. Includes over 50 time -saving check charts, dozens of diagrams and test Methods. 
circuit explanations, etc. -a real timesaver for 
TV repairs. 299 pages; 531 z 8%"; fully illus- trated. Only $3.95 

TV Servicing Guide. Quick reference guide 
for Technicians. Trouble symptoms are illus- trated by picture tube screen photos and proper 
repair procedures are clearly described. Covers 
all sections of the TV circuit. 132 pages; 831 x 
11"; Must. Only .......... . .$2.00 

Tape Recorders. Explains recorder theory, 
tape characteristics, how recorders work; covers 
motorboard mechanisms, drive motors, volume 
indicators, bias oscillators, amplifiers, magnetic 
heads, equalization circuits. 176 pages; 531 x 
831 "; illust. Only . $2.75 

Transistor Circuit Handbook. The authorita- 
tive book on transistor types, construction, char- 
acteristics, applications, circuitry, techniques 
for wiring and testing. Covers every phase of 
the subject. 430 pages; 6 x 9 "; Must. Only $4.93 

Hi -Fi Handbook. Invaluable data on Hi -Fi 
design, selection and installation, including fidel- 
ity, sound theory, analysis of all components 
(speakers, enclosures, amplifiers, tuners, etc.), 
systems design, proper selection and installation. 
240 pages; 531 x 831 "; illust. Only . $3.00 

Servicing AGC Systems. Describes operation 
and circuit variations of AGC systems; explains 
applicable servicing techniques. Illustrated by 
actual case histories and photos of symptoms. 
132 pages; 531 z 831 "; illust. Only $1.75 

Learning Electricity Fundamentals. The com- 
plete, fascinating story of electricity: history, 
electron theory, static electricity, uses of switches 
and fuses, resistance, Ohm's Law, magnetism, 
electro- magnetism, transformers, generators and 
motors, circuits and controls, practical wiring, 
etc. 416 pages; 6 x 9 "; illust. Only $5.93 

Transistors. A very practical, complete book 
on Transistors and their application in TV. 
Radio -Electronics. Explains theory, circuitry, 
installation, testing techniques and servicing. 
100 pages; 5% x 831 "; ¡bust. Only $1.50 

Color Television. An outstanding training 
course for Technicians. Covers principles of the 
color TV system; color receiver circuits; in- 
stallation and servicing of color receivers. In- 
cludes color blocks outlining use of color test equipment. 260 pages; 8% x 11 "; pro- 
fusely illustrated. Only.. . .. .$6.93 

Electronic Metal Locators. Explains basic 
types and their operation; tells how to construct 
your own units; describes applications. Covers 
interesting uses in industry as well as in pros- 
pecting and mine location. 124 pages; 531 x 
831 "; Must. Only $2.50 

Order from your Ports Jobber, or mail to 
Howard W. Sams d Co., Dept. 2 -M7 
2201 E. 46th St., Indianapolis 5, Ind. 

Send books checked above. My (check) (money order) 
for S is enclosed. 

Nome 

' Address 

:..:' 
(outside U.S.A. priced slightly higher) 
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Sylvania Electric Products, Seneca 
Falls, N. Y., recently produced its 15 
millionth TV picture tube. Shown on 
hand for this production milestone are 

left to right, Donald W. Gunn, general 
manager of the Electronic Products 
Sales Department; Matthew D. Burns, 
vice president electronic tube opera- 
tions, and W. Herbert Lamb, general 
manager of the Television Picture -Tube 
Division. 

Pyramid Electric Co., North Bergen, 
N. J., held an engineering symposium 
on "Long Shelf Life of Capacitors in 
GET INTO ONE OF THESE 

Relationship to Low Temperature 
Characteristics" in Los Angeles. Karl 
Moeglisch, Pyramid's director of re- 

search and developm^nt, conducted the 
meeting and Jack Berle ̂ n, California 
representative, acted as host. Thirty 
people from 14 different firms attended. 

Cleveland Institute of Radio -Elec- 
tronics, Cleveland, Ohio developed an 
Employers' Plan for training technical 
personnel while on the ,job. The plan 
helps employers relieve the two -way 
radio- microwave technician shortage 
without hiring new personnel. A book- 
let describing the service has been pre- 
pared by the school. 

Weller Electric Corp., Easton, Pa., 

TOP OPPORTUNITY FIELDS 

LECTRICITY 
-Electronics Oit 

TELEVISION 
-Radio-Color TV 

TRAIN IN THE GREAT SHOPS OF 

EOLDEST, BEST EQUIPPED 

SCHOOL OF ITS KIND IN U.S. 

Veterans and Non Vet -Prepare for a better job NOW that offers a real future, too! Get practical training in TELEVISION -RADIO - ELECTRICITY- ELECTRONICS- (Re- 
frigeration & Electric Appliance Repair can be included). Learn on real equipment -no ad- 
vanced education or previous experience needed. 
Lifetime employment service to graduates. 
Finance Plan- enroll now, pay most of tuition later. Part time employment help to students. 
FREE BOOK Clip Coupon for Big Free Illustrated 

Book. No salesman gill call. Act NOW. 
B.W.COOKE, IR.0 OV N EFOUNDED 

President 1899 

A TECHNICAL TRADE INSTITUTE OPERATED 
NOT FOR PROFIT 

500 S. PAULINA St., CHICAGO. Dept. 97.51H 
ELECTRICITY TELEVISION RADIO REFRIGERATION ELECTRONICS 

B. W. COOKE, J R., Pres., COYNE ELECTRICAL School, 
500 S. Pauline SL, Chicago 12, III., Dept. 97 -8I H 

Send FREE BOOK and details on: 
TELEVISION -RADIO 
ELECTRICITY -ELECTRONICS 

NAME 

ADDRESS 

JLCITY STATE 

INSTANT HEAT 

SENCORE 

flandy3ó" 
R-C 

Substitution Unit 
Jlokay 3(, 

`36" 
Most 
Often 
Needed 

Components 
At YOUR 

Fingertips! 
3 pole, 12 position switch individually 
selects one of the "36" components 
for direct substitution. 
Contalnr: 
* 12 -1 wan 10% resistor,. 

from 10 ohms to 5600 ohms 
* 12 -1/4 watt lO% raml 

Pram 10K ohms to 3.6 
mar/ohms 

* 10 -600 volt rparitor Completely isolated 
from 100-mmfd. to .Smfd. * 1- lO,efd., 450V Electrolytic 

* 1- 40mfd., 450V Elartrolytk 
* for Shop, lob, or outside service 

AVAILABLE AT ALL PARTS 

DISTRIBUTORS! 

SERVICE 
INSTRUMENTS CORP. 

171 OFFICIAL RD., ADDISON, ILL. 

POPULAR 
SENCORE 
PRODUCTS 

Transistor 
Tester 
leakage 
Checker 
filament 
Tesler 
Voltage 
Regulator 
Bias Sspply 

LCut out this ad now for further information. a 
RADIO -ELECTRONICS 
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BUSINESS AND PEOPLE (Continued) 
is offering electronic distributors a 
four -color three- dimensional sign fea- 
turing its soldering gun. 

General Cement Manufacturing Co., 
Rockford, Ill., made a special price offer 

on its grille cloth. In addition, a wire 
display rack is offered with 100 pack- 
ages. 

Vaco Products, Chicago, created a 
new display featuring its solderless 

terminals. The display also has slots 
for exhibiting the Vaco crimping tool 
and for holding descriptive literature. 

Electronic Chemical Corp., Jersey 
City, N. J., is offering dealers two 

téÑu OtSB" 
IVI1P trljtll 1f 11l I1 111110110 wrrr OIII,1 Rtíie,td 

two -color single can displays for its 
volume control and contact restorer, 
and Tuner -Tonic products. 

George Gemberling, former general 
district manager of Alliance Manufac- 
turing Co., Alliance, Ohio, has been 
promoted to sales manager of the Con - 

r 

sumer Products Division. Ray Buhr - 
man (right), advertising manager, was 
appointed assistant sales manager of the 
division as well as advertising manager. 

H. F. Randolph 
continues as mana- 
ger, receiving tube 
operations, of the 
RCA Electron Tube 
Division, Harrison, 
N.J., in a realign- 
ment of the staff of 

DECEMBER, 1957 

NOTE: This offer 
good only until 

DEC. 25th 
in the U. S. 

(Foreign orders 
until JAN. 25th) 

LEKTRON'S BIGGEST -EVER CHRISTMAS 

DOUBLE BONUS OFFER! 
Our annual "Thank You" fo our thousands of customers 

FREE WITH EVERY $10 ORDER -.- 
BONUS #2 DOUBLE BONUS 

$15 worth Sixteen Dollars' 
of RADIO PARTS worth of parts 

FREE free with $10 order 
® DOLLARBUYS! 

BONUS ,-1 
Your choice of 
AN ($ I KIT 

FREE 

WORLD FAMOUS 
HOBBY METER. 21p" 
rd. Bakelite panel meter. 

0 to 32 VDT. $1 
Reg. $6. Y 

80 TRANSFORMERS, 
COILS. Reg. $15. 11'. 

RF, ant., slug -tuned rolls, 
chokes. 25 types. $1 Wt. 3 lbs. P 

VEEDER -ROOT COUNT- 
ER, 000.999. Ideal for 

all counting operations. $1 
Reg. $4.99. Y 

3 LBS. HARDWARE. 
Reg. $8. Approx. 2000 

art. 
et,t $1 

. ckets. ta. 

FORMERS 
STOB( TRANS. 

type: Reg. $ 11). Inter- 
stage, lxaáxaj'. Imp. 
tios 

p 
known. ('olor $1 

coded leads. 
EMERSON ; UNER.tu eil 

ANT A OS(' coils w /padders 
on 2x4" plate: variable $1 
tuning mech. Reg. $5. 

7 MERCURY SWITCHES. 
for silent switching 

glass sealed led w!ineleury. $1 
leads. I15 V. Reg. $0. 

WORLD'S SMALLEST 
RADIO 

" 
T. 2).yolats 

3/4" /p ability tuner. 
diode, all ' arts, dime- $1 
[ions. Reg. $3.50. Y 

175 -ft. HOOKUP WIRE. 
Reg. $3.75. In 25 -0. 

rolls. Asstd. colors. strand- 
ing. insulation. 7 18 to $1 
24. Wt. S lbs. 

RAYTHEON GER 
NI M DIODES.ype 

CK -705: like 1N34. IN:S IA. 
1548, 1N51, IN09. 

$1 IN66. Reg. 85e each. 

TAL 
m "POatageItap" CRYS- 

MIKE. 
Crisp, clear to 8,000 $1 
cps, 

I 

1-1 2 SUB -MINI SOLE - 
NOIRS. 1 x 5ís x 5' ". 

Change elec. energy to me- 
chanical. 12 VII(' C5 31) 
Ina actuates plunger. $1 
Wt. 2 oz. Reg. $5. Y 

60 RESISTORS. Insu 
lated. Mana' I t s & 5r.ß. 

/y to 2 W; 10 ohms to t)) 
megs. 3() values. Wt. $1 
1,i lb. Reg. $16. 

SUB -MINI P.N -P IRAN- 
SISTOR. 12 pencil eras- 

er size. Used in "name" 
portables. w /spec. $1 
sheets. $5 value! Y 

10 3 -SEC. TIMING 
MECHANISMS. Reg. al 

each! Multi-geared for all 
kinds of gadgets. $1 
Wt. 2 lbs. 
r-1 4 MINIATURE RECTIFI- 

ERS. 1/2.Wa, sele -S1 
Reg. cg. $1 each! Y 

60 TUBULAR CONDENS- 
ERS. .0002 to .1 mf.. 

to i."I , ' V. Oils incl. $1 
Wt. 2 11,0. Reg. $12. 

80 PORCELAINIZED RE 
SISTORS.tor60fllm,pre- 

clsion -type. 25 values: 1/2 
to 1 W-, 56 ohms to 1 $1 
meg. Reg. $12. 
in 30 TUBE SOCKEcir- 
cuit, 

S. 
Transistor, printed 

4 -14 prong; mini, 
stamlturl types. Some mica 
filled. Wt. 1 Ib. 
Reg. $8. 

SIX DIODES. Asstd. 
sizes. crystal and $ 

silicon. Reg. $15. 
8 TRANSISTOR SOCK- 
ETS. Mica- filled. For 

sub-mini tubes, too. $1 
Reg. $3. 

40 PRECISION RESIST. 
ORS. ('arbofilm, Wilkor± 

tc- to I W a 'td. 
WI, t.: Ib. Reg. $18. 

40 MOLDED CONDENS- 
ERS. Black Beauties. 

porcelain, tc. Reg. $8. 
To 

.1 mf to 1000 V. Oils 
Incl. Wt. 1 Ib. 

75 -PC. RESISTOR SPE- 
CIAL! All types asstd.: 

power, carbon. transistor. 
precision. 30 alues- 
WORTH $15. Wt. 1 lb. 

40 TRANSISTOR RE- 
SISTORS. Only ' 

long. 20 lues: 15 ohms 
to 10 egs. Color $1 
coded. lieg. $6. i 

8 -PC. NUTDRIVER SET. 
/,, 

5/10. 11/32, 7/32, 
?á 7 /l6" steel 
wrenches In plastic case. QY$ 

N'[. 1 Ib. $3 value. 
100 RADIO PARTS. Sur- " prise as-tntt. Reg value 

over $15. Wt. $1 
lbs. 

4 OUTPUT TRANSFORM. 
ERS. 5111.6. 351.6. OVIi. 

50B4 to 3 -4 ohm v.c. $1 
Wt. 1 lb. Reg. $6.50. 

30 PRINTED CIRCUIT 
PARTS. BOARDS. Wide 

variety. exclusive! Reg. $1 
$17. WY. 1 Ib. 

1S -PC. TWIST DRILL 
SET. 1/16 thru 1/4 

64th., In graduated plis- $1 
tic holders. Reg. $4. 

60 TERMINAL STRIPS. I] POSTS. Wide varle 
solder lug, binding, etc. $ 
551. 1 lb. 

15 ROTARY SWITCHES. 
Ceramic & bakellte: 1. 

:3- gangs. Std. hafts. $1 
¡Vt. 3 lbs. Reg. $14. Y 

30 DISC CONDENSERS. 
Transistor & printed $1 

circuit types. Reg. $8. 

Bak l te & Aplastic as- 
sorted colors. Set -screwy 
types Incl. Wt. 2 lbs. $1 
Reg. $9. 

SO PLUGS & RECEPTA- 
CLES. Audio. 

tchassis, panel & spkr, 
ypes. Wt. 2 lbs. 

60 MICA CONENSERS. 
Silver. 5c/ Incl. 30 

values: 00001 to .01 mf. 
To 10110V. Wt. 1 lb. $$ 

Reg. $5. 
10 ELECTROLYTICS. 
Asstd. can, tubular types 

to 500 mf. Wt. 3 lbs. t$1 
Reg. $14. 
in 30 POWER RESISTORS_ 

Dated, vitreous. 15 values: 
5 to 50 W, 35 to 11000 t1 
ohms. Wt. 2 lbs. iA 

100 CERAMIC CON- 
DENSERS. Assai. types. 

color-coiled. Dises. too. $1 
Reg. $15. 

15 VOLUME CONTROLS. 
Reg. $10. Singles and 

duals to 1 meg. 
Wt. 1 lb. $1 
10 "POLY" BOXES. 

Asstd. izes: clear plas- 
tic. hinged, /snap $1 
lucks. Reg. $2.511. 

65 -PC. CONDENSER 
SPECIAL! All types 

lsstd.: molded. oil, c 
c. paper, mica, variable. 

discs. Reg. $15. $1 
Wt. 2 lbs. 

CORES. 
R 

HI Q. OPB 
asstd. 

K 
& tubular, 5 to 7" $1 
long. Wt. 11/2 lbs. 

125 RESISTORS. ?/2. 1--1 
1 W. 40 values: 5 ohms 

to 10 megs. 5ró, too. $1 
Reg. $15. 

SANTA CLAUS SPECIALS! 
SUPER SOLAR 

BATTERY 

REC.. $10, ,:e, reap ,. _r :, :r e,.t. 
gy than famed B_]I! _ ' I, ) xx 

1/2" plugin type, Sn h:,,,dv $2.88 
case. Y 
TRANSISTOR PORTABLE RADIO KIT 

wsth speaker 
No experience ..,, 

' 
ry Famous 

make kit, with powerful III -Q fer- rite antenna, diode del., 2 transistor 
amyl. stages. 4" spite. 7t ,x5x2 r'1)" 
styrene case For broadcast band. In- istructions, rilarns plc- $12.94 gnt 
orlal.s. all pant.. 

O 9V battery, 69c extra. 
HEARING AID PHONES w /eord 

C Crystal $1.39 
Dynamic . . . 5,00(1 ohm, $1.69 

CROSSOVER NETWORK 
Crossover freq. 2500 to 3500 lies. 
For 8 and 10 ohm v.c to $6`99 match tweeter, below. Reg. $1 4. 

HI.FI TWEETER 
Metal cased. . Freq. response. 
3,000 to 16,0110 cps. Max. rating. 20 
W. 214x21/2" 

8 
e/ f lat surface mtg. 

bp m. 

Elsewhre. $5.95 
$3892 9 

3 TUo E 
16 

Aom 
ImAMPLIFIER . 

Fully wired. Reg. $5. SeI,. 
vol9 [one controls. Lowest -$ 

price I v r! 
TUBES. 51.91 extra. 

"SLIM JIM" CRYSTAL MIKE 
O0 to Ill,lll )l) Sleek, Ilght- 
welght aluminum; 43'gZ8/e d1a. 

svt. 1' sw. cable. 
t . 

A M 
lAb 

Zs 

. 

I N G 
R e " 

b9S 

h p 

l ioSn 
lle n 

P 
b} 

pIOeO.c w 
ro son lsteen ing.tne 

ohKs 

/ 

/c2dNI 
-FI 
apSPEAKER 

a51) 

to 

om-$2.88 

v.c 
nifty 3 to 4 

Uose 
hm 

FREE! GIANT 12 -PAGE CHRISTMAS FLYER! 
Check items wanted. Return entire ad 
w /check or MO, including sufficient postage; 
excess returned. C.O. D. orders, 25% down. 
Rated, net 30 days. Print name, address, 
amount money enclosed, in margin. (Canada 
postage: 45c 1st lb., 28c ea. addl. lb.) 

EXPORT ORDERS INVITED! 131 EVERETT AVE. CHELSEA 50, MASS. 

POCKET 
MULTI-TESTER 

`S'\` 11/2" bel 
1)10 ohms /V- 

ak 
Zero 

ite 

1/31 59 
/ma; 105/0 

1/010.0001) 0 
AoC 

h m& . 
leads 

DW C 
/ teVs t 

in orig. pack. $6.99 $13 value! 

G 
SCOOP! SOLDERING GUN 

Lightweight. controlled heat for 
n t a sistor & printed circuit $4.99 

work. 
REGENCY ALL -TRANSISTOR 

VEST POCKET RADIO 
COMPLETELY WIRED 
READY TO PLAY ONLY 

Imagine! Cigarette- case -sized 13 x 
2 x 1 "1 radio lits your shirt pocket! 

Spectacularly engineered by famous 
Regency. Reflex circuitry with I1F. 
DET., AMP. stages. Amazing sensitiv- 
ity. selectivity and lume. No ex- 
ternal antenna or hanging wires. 
Broadcast 

sensitive hearing aid 
to 1500 kes. 

i I,!,'14ho5e hater Iv.. GUARANTEED 
:IT I si AI T ION: 

LEKTRON 

PHOTOGRAPHS 
RADIO -ELECTRONICS can use good photographs of service 
benches, service shops, high -fidelity audio layouts, and any 
other interesting and original radio -electronic devices. 
We will pay $6.00 each for good professional photos or equiva- 
lent, suitable for reproduction. 
Full information on subject photographed will increase their 
acceptability. 

The Editor, RADIO -ELECTRONICS 
154 West 14th Street, New York 11, N.Y. 
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se Whatever your interest is in electronics, you'll find -ArSilS111°j4 
a Gernsback Library book that caters to it. The llr 
books are authoritative of course, but written in 
a clean, crisp style that's easy to understand. And don't let the low prices fool you. Look 
over the titles. Note the authors -the best in the business. See the books at your dis- 
tributor's. Prove to yourself that there are no better popular technical books at any price. 

No. 64 Understanding 
Hi -Fi Circuits 
Norman H. Crowhurat. 
A book that had to be 
written. Tells you how to 
choose the best circuit 
for your own tastes -and 

HIGH FIDELITY 

budget. Covers damping, 
feedback, matching and 
all the other points that 
may trouble you. 224 
pages. Paper cover 
$2.90. Deluxe hard 
cover $5. 

No. 58 Maintaining 
Hi -Fi Equipment 
Joseph Marshall. De. 
scribes the specialized ap. 
proach needed to service 
hi-fi equipment. Covers 
acoustic as well as elec- 
tronic troubles. 224 
pages. Paper cover 

82.90. Deluxe hard 
cover $5. 
No 56 High -Fidelity 
Circuit Design 
Norman H. Crowhurat 
and George Fletcher 
Cooper. How to plan and 
build amplifiers on paper. 
Includes the famous 
Cooper series on feed. 
back from RADIO-ELEC. 
TRONICS. 304 pages. 
Hard cover only. 85.95. 
No. 66 Basic Audio 
Course 
Donald C. Hoefler. Coy. 

TRANSISTORS 
No. 63 Transistor 
Circuits 
Rufus P. Turner. Tren. 
sistors for the practical 
man! One of the best 
known practical writers on 
the subject describes and 
telle you how to work with 
hundreds of transistorized 
circuits. Invaluable for 
the experimenter, hobby- 
ist and do- it- yourselfer 
who wants to use transis. 
tors. 160 pages. Paper 
cover only. $2.75. 

No. 44 Basic Radio Course 
John T. Frye. Teaches you more about 
fundamentals in an easy -going style than you 
can learn from many conventional textbooks. 
Covers everything from Ohm's law to circuit 
analysis including inductance, capacitance, 
resonant circuits, vacuum tubes, etc. 176 
pages. Hard cover only $2.25. 

No. 45 Radio Tube Fundamentals 
George Christ. Tubes from the technician's 
point -of -view! How and why they behave as 
they do in modern ;adio circuits. Complete 
coverage from basic theory to an analysis of 
different types. 96 pages. Paper cover only 
$1.00. 

No. 46 Television Technotes 
Cuts trouble- shooting time Gives the causes, 
symptoms and cures of over 600 specific TV 
troubles. Based on the experience of service 
technicians and manufacturers' service de- 
partments. 128 pages. Paper cover only 
$1.50. 
No. 47 Radio and TV Hints 
Over 300 hints, kinks, gimmicks and short 
cuts to help you save time and energy in TV, 
radio, hi -fi, amateur, or experimental work. 
112 pages. Paper cover only $1.00. 
No. 49 Radio and TV Test Instruments 
Gives complete details on how to build 22 
test instruments including picture tube 

No. 61 Transistor 
Techniques 
A practical handbook for 
the man who wants to 
work with transistors. 
Keeps theory and math 
to a minimum and gives 
scores of hints on how to 
use transistors to best ad- 
vantage in modern equip- 
ment. Covers testing, per- 
formance, construction, 
and measurements. 96 
pages. Paper cover 
only. $1.50. 

ers everything from the na. 
tore of sound to recording 
techniques, including an 
explanation of hi -fi eye. 
term from preamp to 
speaker. 224 pages. Pa- 
per cover $2.75. Hard 
cover $5. 

No. 48 High Fidelity - 
Design, Construction, 
Measurements. 
Three way approach to 
better hi -fi performance. 
128 pages. Paper cover 
only. $1.50. 

No. 51 Transistors - 
Theory and Practice 
Rufus P. Turner. This 
practical book on transis. 
tors is one of our all -time 
best sellers. Covers the. 
ory, characteristics, use in 
well -known circuits, char. 
acteristics of commercial 
transistors, etc. 144 
pages. Paper cover 
only. $2.00. 

shopping got You 
stumped'? 

Christmas shopp books) 

Why not giVe Gernsback 

a 

a = 
tester, VTVM, scope, signal generator, etc. 
128 pages. Paper cover only. $1.50. 

No. 50 TV Repair Techniques 
Top technician -writers give you the benefit 
of their experience in solving tough TV 
servicing problems. Covers signal tracing, 
servicing in the home, control troubles, etc. 
128 pages. Paper rover only. $1.50. 

No. 53 Radio -Control Handbook 
Howard G. McEntee. A practical handbook 
for controlling model planes, trains, and 
boats by radio. No theory -just detailed in- 
formation on how to build and maintain 
complete systems as well as components. 
192 pages. Paper cover only. $2.25. 

No. 43 Model Control by Radio 
Edward L. Safford, Jr. An excellent com- 
panion book to Radio -Control Handbook. 
Covers theory and construction of compo- 
nents and complete systems. 112 pages. 
Paper cover only. $1.00. 

c GERNSBACK LIBRARY, INC., 154 West 14th St., New York 11, N. Y. 

43 44 45 46 
0 470 4849 50 
D 51 535658 

61 63 64 0 66 

These hard cover editions 
by mail only 

58H 64H 66H 

See your distributor -or use this coupon. 

Enclosed is my remittance of $ 
Please send me the books checked, postpaid. 
Prices 10% higher in Canada 

Name 
please print 

Street 

City Zone ....State 
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BUSINESS AND PEOPLE (Continued) 

entertainment tube products. H. R. 
Seelen, manager, color kinescope opera- 
tions, is now manager, kinescope opera- 
tions. Right, M. J. Carroll former man- 
ager, cathode -ray and power -tube mar- 
keting, becomes manager, marketing. 

Roy A. Juusola 
joined CBS -Hytron, 
Danvers, Mass, as 
manager, market- 
ing administration. 
He has over 15 
years experience in 
electronics and 
comes to the company from Sylvania 
where he was a plant manager. 

John Prutton 
joined the capaci- 
tor sales section of 
Centralab Division 
of Globe- Union, 
Milwaukee, Wis. 
He has wide expe- 
rience in the indus- 

try and was formerly associated with 
the P. R. Mallory Co. and Westinghouse 
Corp. 

Frank Hadrick 
joined the engineer- 
ing staff of Simp- 
son Electric Co., 
Chicago, as chief 
field engineer -test 
equipment. He 
comes to Simpson 
from Admiral Corp. 
chief television field 

where he had been 
engineer. 

George I. Long, 
Jr., president of 
Ampex Corp., Red- 
wood City, Calif., 
was elected to the 
board of directors 
of Orradio Indus- 
tries, Opelika, Ala. 

Obituary 
Robert Lee Stephens, a pioneer in 

electronics and high fidelity, recently 
in Iowa City, Iowa, following surgery 
for a chronic hip ailment. He founded 
Stephens Tru -Sonic Co., Los Angeles. 
Although he sold his interest in 1956, 
he was a consultant to the firm. END 

TV TINKERER 
By Jeanne DeGood 

He knows exactly what is wrong 
And says repairmen take too long 
And so he grabs a tool and starts 
To pull out tubes and scatter parts. 

It doesn't take him very long 
To find exactly what is wrong - 
It's really simple to explain 
A screw is loose -up in his brain. 

RADIO -ELECTRONICS 
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technical Steck .. at 

J iterature baillera ftors 
0144$3141 

PER MO. JUST 10% DOWN 
NET PRICE: $395.00 

Any or all of these catalogs, bulletins, or 
periodicals are available to you on request 
direct to the manufacturers whose addresses are 
listed at the end of each item. Use your letter - 
head-do not use postcards. To facilitate identi- 
fication, mention the issue and page of RADIO - 
ELECTRONICS on which the item appears. 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 

ELECTRONIC PARTS, Catalog No. 68. A 
grouping of many types of electronic 
parts with brief descriptions and illus- 
trations fill its 156 pages. -Newark 
Electric Co., 223 W. Madison St., Chi- 
cago 6, Ill. 

ELECTRONIC COMPONENTS, General 
Catalog 305. Complete listing of elec- 
tronic components from resistors to 
elaborate high -fidelity units. Among 
the 180 illustrated pages are sections 
on transistors and subminiature com- 
ponents, stereophonic equipment, ama- 
teur items and tools. -Lafayette Radio, 
165 -08 Liberty Ave., Jamaica 33, N. Y. 

TV TUNERS, Catalog 201. Pocket -sized, 
28 -page booklet contains the latest list- 
ing of this manufacturer's tuners and 
shows exploded views of each type. A 
replacement guide covering TV sets 
made between 1948 and 1957 is also 
available. -Standard Coil Products Co. 
Inc., 2085 Hawthorne Ave., Melrose 
Park, Ill. 

COIL AND TRANSFORMER CATALOG, 
1957. Filters, high -Q coils, toroids 
variable inductors and power, pulse, 
audio and miniature transformers are 
described and illustrated in this 34 -page 
booklet.-United Transformer Corp., 
150 Varick St., New York 13, N. Y. 

TUBE TESTER, model 107Q is described 
and illustrated in a colorful folder. 
Operating intructions, circuitry and 
other important features of the tester 
are presented. - Seco Manufacturing 
Co., 5015 Penn Ave. South, Minneapolis 
19, Minn. 

ELECTRICAL CATALOG of 78 pages lists 
over 1,500 electrical wiring devices, 
lamps and specialty products. -Eagle 
Electric Manufacturing Co., Inc., 23 -10 
Bridge Plaza South, Long Island City 
1, N. Y. 

MAGNETIC FILMS and Magna- Strips 
are described in a full color brochure. - 
Reeves Soundcraft Corp., 10 E. 52 St., 
New York 22, N. Y. 

INDUSTRIAL TUBES provides source ma- 
terial on the general characteristics of 
power tubes, beam -power tubes, thyra- 
trons and other industrial types. Also 
lists maximum ratings of these tubes. 

DECEMBER, 1957 

"the peace te buy" 

sx.ioI 
Top flight receiver in the field; seven ham bands, 
large slide rule dial; 1.8 -2.4 me., 3.2 -4.1 mc., 
7.0 -7.3 mc., 14.0 -14.4 mc., 21.0 -21.5 mc., 26.95- 
27.35 me. and 28.0 -29.7 mc., plus special 10 mc. 
position for WWV. Covers most important MARS 
frequencies. Dual conversion receiver with exclu- 
sive upper /lower side band selection, T -notch 
filter, 60:1 tuning knob ratio with absolute re- 
setability, built -in precision 100 Ice. marker crystal. 
Illuminated dual scale S -meter functions with 
AVC off. Five steps of selectivity from 500 -5000 
cycles and precision temp. compensation. 52 ohm 
antenna input. 14 tubes plus voltage regulator 
and rectifier. Size: 20x104x16 ". Shp. wt. 74 
lbs. R -46B Speaker, wt. 131/2 lbs. - $17.95 

WORLD S MOST PLRSONaLIZED LLECTRONIC SUPPLY HOUSE 

LABORATORIES 
PH 2.0277 

3415 W. BROADWAY COUNCIL BLUFFS IOWA 

at WORLD RADIO 
"The World's Largest Distributor 

of Amateur Radio Equipment!" 

Top Trades! 
Prompt Shipment! 
Easy Terms! 

FREE 1958 
Catalog 

200 pages, hundreds 
of illustrations, 
15,000 top value 
items write for 
yours, today! 

Please send me Free Catalog . . . and complete 
info on Hallicrafters SR -101. 

NAME: 

ADDRESS: 

CITY & STATE: 

"Why, Rudolph! 
You're almost human 
since we bought the 

JENSEN NEEDLE". 

COMPUTERS, ROBOTS 
AUTOMATION 

TRANSISTOR DIGITAL COMPUTER 
KIT. Build the newest circuits. blultivi- 
brators, counters, logic circuits, 'and', 'or', 
flip flops and use them. This is the first 
time we offer this kit after months of test- 
ing and preparation. A 'first' on the mar- 
ket for EBE, we thank our engineers. Can 
be expanded with standard parts to in- 
crease range and capacity. For speedy reply 
order by air nail. Send $59.50 for kit plus 
instructions. 

ELEMENTARY RELAY COMPUTERS; learn 
the principles of operation and programming, 
including the boolean algebra. You can build 
actual computers from the circuits given. Com- 
plete at $12.50. 
AUTOMATION, 

for lboth teindust 
in 

y sand tthes homes 
Learn how to apply instrumentation to all types 
of processes. No prerequisite. Complete course: 
$19.50 including answers to all. questions. 
ROBOTS, manual on construction. building proj- 
ects. Use standard parts for circuits. Save money 
by building your own relays and timers. You 
receive 200 pages and additional data for one 
year for FREE. $5.00 ppd. 
ELECTRONICS, learn the principles of radio, 
television, radar, test equipment, transistors, 
computers. 40 lessons plus three text books. 
$22.50 down and $10.00 per month for five 
months. This is the lowest price for the entire 
field! 
DIGITAL COMPUTERS, Team circuits used in 
giant brains. Build small computers that add. 
subtract, multiply and higher algebra by special 
programming. Includes memory devices, binary 
counting, programming and free research. Con, 
Mete course $19.50. 
et et e ========== Ng 

ELECTRONIC BRAIN ENTERPRISES, INC. 
1015 Atkin Ave., Salt Lake City 6, Utah 

Nome 

Address 

- - - -- 
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TECHNICAL LITERATURE (Continued) 

A second booklet, Guide to Replace- 
ment, lists basic designation, tube class 
and various manufacturers' type num- 
bers of many industrial tubes.- Sylva- 
nia Electric Products Inc., 1740 Broad- 
way, New York 19, N. Y. 

REPLACEMENT CHART shows part of 
manufacturer's line of exact replace- 
ment power transformers, yokes, fly - 
backs and vertical output transformers. 
-Merit Coil & Transformer Corp., 4427 
N. Clark St., Chicago 40, Ill. 
SPEAKER ENCLOSURES, ready -to -use 
cabinets and pretinished types. A com- 
plete line is shown in this 1958 catalog. 
-Cabinart, 99 N. 11 St., Brooklyn 11, 
N. Y. 

ELECTRONIC COURSES are outlined and 
employment opportunities with their 
requirements are presented in this 
handy brochure. -Cleveland Institute 
of Radio Electronics, 4900 Euclid Ave., 
Cleveland 3, Ohio. 

EIA (RETMA) STANDARDS. RA -196: 
Fixed Film Resistors (High Stability), 
from Standards Proposal 507. RS -197: 
Power Filter Inductors for Electronic 
Equipment, from Standards Proposal 
511 and 526, a revision of TR- 110 -B.- 
EIA (Formerly RETMA), Engineering 
Dept., 650 Salmon Tower, 11 W. 42 St., 
New York 36, N. Y. RA -196, 60c. 
RS-197, 50e. 

LINEARITY IN TRANSMITTER TUBES is 

stressed in a 9 -page bulletin entitled 
"Transmitting Tubes for Linear Ampli- 
fier Service." -Penta Laboratories, Inc., 
312 N. Nopal St., Santa Barbara, Calif. 
CONTROL GUIDE, No. 5, makes control 
replacement information available. Cov- 
ers replacements for radio, TV, auto 
sets as well as audio equipment.-Cent- 
ralab, Div. of Globe Union Inc., 900 E. 
Keefe Ave., Milwaukee 1, Wis. 20c. 

ELECTRONIC PHONO FACTS is a 21- 
page booklet by Maxmilian Weil which 
answers many questions about high - 
fidelity equipment. It covers subjects 
like stylus alignment, peaks and dips, 
turntable and record care. - Rek -O- 
Kut Inc., 38 -19 108th St., Corona, 68, 
L. I., N. Y. 25e. 

FIXED COMPOSITION RESISTORS, type 
BT. Construction, characteristics, ter- 
minations, heat dissipation, color cod- 
ing, power and voltage ratings are 
found in Catalog Data Bulletin B -1C.- 
International Resistance Co., 401 North 
Broad St,, Philadelphia 8, Pa. 
NEW BOOK CIRCULAR describes Beit- 
man's Additional 1957 TV Servicing In- 
formation Manual. Also lists other 
helpful servicing literature. -Supreme 
Publications, 1760 Balsam Rd., High- 
land Park, Ill. 

CRYSTAL -FILTER SPECIFICATIONS, out- 
line drawings, typical characteristic 
curve and circuit diagram are set forth 

Prices 5% higher west of M,ssissiopi 
FREE! At your dealer or write for com- 
plete catalogues of Stereo 8 Moiaural 
HIFI, Radio 8 TV, Kits 8 Wired. 

120 CEDAR STREET 

NEW YORK 6, N. Y. 

At Your Dealer Insist on Hearing the 
Fabulous "LIVING SOUND" STEREO 
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FIX OLD 

RADIOS 

IN A 

JIFFY! 
Fix 'em 

good as new .. . 
without lost 

time or 
needless testing 

Often, it takes more time than it's worth to fix old radio.. but NOT when you own this 111/2- pound, 744 - 
page It). I >1$) TROUBLESHOOTER'S HANDBOOK! Just 
look up the old make and model. Handbook tells exactly 
what is likely to be wrong -shows exactly how to fix it, 
Nu wasted time. No needless testing. Gives common trou- 
ble sytuptonis for over 4,800 old house receiver models, 
auto radio.. and record changers by 202 manufacturers. 
Includes hundreds of pages of old tube and component 
data ila hinge, iiiailaide from any other source. 

CUT SERVICE TIME IN HALF! 
Even beginners can repair old sets which might 

otherwise he thrown away because service data 
is lacking! Handbook more than pays for itself 
first time you use it! Covers old sets made by 
Airline, Apex, Arvin, Atwater Kent, Belmont, 
Bosch, Brunswick, Clarion, Crosley, Emerson, 
Fada, G -E, Kolster, Majestic, Motorola, Philco, 
Pilot, RCA, Silvertone, Sparton, Stromberg and 
dozens more. The only service guide of its kind. 

L 

10 DAY FREE EXAMINATION 

Dept. RE -127, RINEHART & CO., Inc. 
232 Madison Avenue, New York 16, N. Y. 

Send RADIO TROUBLESHOOTER'S HANDBOOK for I6 -day examination. If I decide to keep book, I will 
then send $6.95 plus postage. Otherwise, 1 will re- turn book promptly and owe you nothing. 
(SAVE! Send $6.95 with order and we pay postage. Same lo.day return privilege with money refunded.) 
Name 

Address 
City, Zone, State 
OUTSIDE U.S.A. -Price $7.00 cash with order only Money back if you return book in 10 days. 

J 

CONVERT TO COLOR TV 
COLOR DA PTOR -A simple 10 -tube circuit and 
rotating color wheel converts any -size black -and- 
white TV, direct view or projection, to receive com- 
patible color TV. COLORDAPTOR is simply 
attached to TV set, does not affect normal opera- 
tion and can be built from parts experimenters 
have on hand. 
Complete specifications including themg of opera- 
tion, complete simplified con.tlnition $1a9s plans, schematic anti sample color 
filters 
Essential parts kit containing all special 
parts - coils, delay line, crystal, color 
filters - 
Up to 16" 17" and 
sets- $19.95 larger- 520.95 
All other COLORDAPTOR parts, kits, 
motors, etc. available. Write for informa- 
tion and prices. 
COLORDAPTOR, 3471 Ramona, Palo Atto, Calif. Al. 
LMB "SAL-MET as 

LMB Presents The New 
FREE 1957 r.Vl'.1 LOG covering the full precision 
engineered liii,- of original box chassis as manu- 
factured to 1,3111 including new Miniature, new 
Jiffy, new T. F'., new Utility Boxes. Eleven different 
types, Ilia different shapes and sizes. A ready refer- 
ence for euuìueers, experimenter, or anyone using 
metal boxes. Send for your FREE CATALOG nowt 
"SAT, -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 LtIt and "SAL - 
MET" Catalogs. 

LMB, 1011 Venice Blvd., Los Angeles 15, Calf. 

/ SENDING RECEIVING SPEED 

L Complete Instructions. 
Md Easy with 45 or 78 RPM Record. 

7 INCA 45 RPM ... SEND 51.20 la INCA 7e MM ...SEND $2.25 
Prices Inclue. Postas. and Handling 

UNCLE SAM RECORDings Dept. B -12 
59 East Van Buren Street Chicago 5, Illlnols 

Sold by leading hobby shops, radio -electronic dealers, hi -fi 
record shops, chain and department stores everywhere. 
Dealers, Jobbers and Mail Order firms inquiries invited. 
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TECHNICAL LITERATURE (Continued) 

in this 4 -page catalog. -Hycon Eastern 
Inc., 75 Cambridge Parkway, Cam- 
bridge 42, Mass. 
ELECTRONICS CATALOG, No. 170, lists 
over 27,000 items in its 404 pages. A 
complete line of hi -fi components and 
Knight kits are included. Industrial 
equipment is also shown. Allied Radio 
Corp., 100 N. Western Ave., Chicago 
80, Ill. 
HIGH -FIDELITY CATALOG contains a 
listing of this manufacturer's line of hi- 
fi equipment in kit and factory -wired 
form. - Electronic Instruments Co. 
(EICO), 84 Whithers St., Brooklyn 11, 
N. Y. 

MAGNETIC TAPES for instrumentation 
recording are the subject of this illus- 
trated booklet. Six tape types used in 
telemetering, computers and other in- 
struments are detailed. - Minnesota 
Mining & Manufacturing Co., 900 Bush 
St., St. Paul 6, Minn. 
CONSTANT -VOLTAGE TRANSFORMERS 
for 6.3 -volt filament supplies are of- 
fered in circular CVF -269. Four in- 
formative pages describe the operation 
of these units. -Sola Electric Co., 4633 
W. 16 St., Chicago 50, Ill. 
AUDIO -FREQUENCY AMPLIFIERS are de- 
tailed in Catalog No. 16 -C which 
stresses laboratory type units for 
scientific laboratories, tape or disc re- 
cording equipment and other purposes. 
-Cimena Engineering, Div. of Aero- 
vox, 1100 Chestnut St., Burbank, Calif. 

TRANSISTOR SPECIFICATIONS of this 
manufacturer's line of alloy -junction 
types and an interchangeability guide 
are offered in a 4 -page pamphlet. - 
Industro Transistor Corp., 649 Broad- 
way, New York 12, N. Y. 

PRECISION WIREWOUND RESISTORS 
are presented in this illustrated 2 -color 
catalog. Axial, lug, printed- circuit and 
radial -lead versions are described. - 
General Resistance Inc., 557 E. 156 St., 
New York 55, N. Y. 
MINIATURE PAN -I -LITES and Pan -I -Lite 
switches are shown in two illustrated 
spec sheets. -Alden Products Co., 117 
N. Main St., Brockton 64, Mass. END 

CORRECTION 
There is an error in the text of the 

article "Hi -Fi Twin -Coupled Amplifier" 
in the November issue. In the second 
paragraph on page 44 the text states 
that R5 and Cl should be removed when 
using an electrostatic tweeter. The 
reference should be to R6 instead of R5. 

Our thanks to Mr. L. R. Cartwright 
of Unionville, Mich., for reporting the 
error. 

The author of "Build This Amplifier - 
Rectifier Vtvm for Audio Testing" 
(October, page 59) points out that 
capacitor C7 was erroneously listed as 
an electrolytic in parts list. C7 should 
be a paper type capacitor to minimize 
leakage and erroneous meter readings. 
A bath tub type capacitor was used in 
the original instrument. 

OFFICIAL 
ORDER BOOK 
for every TV -Radio 
service call 

Triplicate forms serve 
as order form, invoice 
and office record with 
spaces for complete 
information on every 
job. Separate listings 
for receiving tubes, 
pix tube, parts, serial 
numbers, labor and tax charges, signatures, 
etc. 75c a book, $6.50 for dust -proof box 
of 10. 

í3.rl;rs 
OFFICIAL ORDER BOOK 

... and for customer's prices on every 
replacement part, Doi( Rice's 

OFFICIAL PRICING DIGEST 
listing over 60,000 items. $2.50 

In stock at your distributor, or write 

ELECTRONIC PUBLISHING CO. INC. 
180 North Wacker Drive Chicago 6, Illinois 

DECEMBER, 1957 

FREE! 360 pages of the 
Newest in 

ELECTRONICS 
HIGH FIDELITY RADIO TV 

CATALOG 
Offers you a fast, efficient, dependable 

way of selecting the finest components 

in the field at the lowest prices. 

IWARIÇ 
ELECTRIC COMPANY 

Write Dept. RE -12 

223 W. Madison St. Chicago 6, Illinois 
4736 W. Century Blvd. Inglewood, Calif. 

"OUTPERFORMS THEM ALL" 
1. J. Saltzman, Globe 
Sound Service, 
Jamaica, N. Y., experi- 
enced commercial 
sound engineer, says: 
"On side by side corn - 
parison test, the CJ -44 
outperforms them all." 

NEW: 
ATLAS "King Cobra- Jector" 

CJ -44 

Shown 
with 

;GB-1 
Universal Universal 

(Mounting 
Bracket 

Complete with 
"Acousti- Match" 

Built -in Driver Unit 

List $72.50 
NET $43.50 

A wide -angle, all- purpose, all- weather 
Public Address Speaker, complete with 
integral high -power super-efficient 
"Acousti- Matched" driver unit. 
"Acoustic- Matched" means "Controlled 
Response" within the frequency limits 
most useful in P. A. and high level music 
reproduction. "Controlled Response" 
offers conversion efficiency never before 
obtainable in high -powered speakers. 
"Controlled Response" results in smooth 
reproduction - free from peaks which so 
often create and sustain acoustic feed- 
back. 
The CJ-44 conserves costly amplifier output 
power - fewer speakers do a complete 
job. The speaker horn is easily rotated 
for horizontal or vertical dispersion 
patterns. 
The CJ -44 is the only high-powered P. A. 
speaker that can be equipped with the 
new Atlas Universal Mounting Bracket, 
permitting quick and secure directional 
adjustment on both planes. Simple to 
make a horizontal or vertical adjustment 
as a final "touch -up" to the installation. 
The CJ -44 is designed for the "tough jobs." 
No gimmicks, no fluffs, no wild claims - just a reliable super- efficient speaker 
for all applications. 

Input Power: 30 watts constant 
50 watts peak 

Input Impedance: 16 ohms 

Response: 150 -9,000 cps 

Dimensions; Bell 23" x 13 "; 
Over -all length 19" 

Net Weight: 16 lbs. 

Write for free Catalog 57. 

ATLAS 
SOUND CORP. 
=MI St., Brooklyn 18, N. Y. 

Atlas Radio Ltd., Toronto, Canada 
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DYNAKIT 
Amplifier Kits 

A proven circuit of finest sound quality 
in a new deluxe 60 watt model and 
standard 50 watt model 

4, 8, 16 ohm outputs Oct 

The new Mark III includes all the sen- 
sational attributes of the popular Mark 
II plus these outstanding deluxe features 

* 60 watts at less than 1% distortion. In- 
stantaneous peak power of 140 watts. IM 
less than .05 at average listening levels. 

* Choke filtering and low noise circuitry 
reduce hum and noise to 96 db below 
60 watts. 

* New rugged KT -88 tubes and other 
heavy duty parts used conservatively. 

MARK II 50 watts 6975* 
8, 16 ohm outputs net 

The Mark II is the best buy in high 
power high fidelity kits 

* Ease of assembly due to uniquely simple 
circuitry and printed circuit construction 
with factory- mounted parts. 

* Highest stability using patented stabilizing 
networks with minimum number of phase 
shifting stages. Suitable for all loud- 
speaker systems including electrostatic. 

* Dyna Biaset (patent pending) for simpli- 
fied adjustment and complete freedom 
from effects of unbalanced components. 
No balancing adjustments required to 
meet published specifications. 

* Dynaco Super -Fidelity output transformer 
with patented para- coupled windings. 
This is the finest available transformer 
of its type for the most critical audio 
uses. 

Available from leading Hi -Fi dealers 
everywhere 

Descriptive brochure available on request. 

DYNA COMPANY 
617 N. 41st Street, Philadelphia, Pa. 

Slightly higher in West 
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TV REPAIR QUESTIONS AND AN- 
SWERS, Vol. 5 (Sound and Low -Volt- 
age Circuits), by Sidney Platt. John 
F. Rider Publisher, Inc., 480 Canal St., 
New York 13, N.Y. 51/2 x 81/e inches, 
120 pages. $2.10 

Many of us find it easier to absorb 
and retain information that is presented 
in question- and -answer form. This book, 
written that way, is for practical tech- 
nicians. Theory is held to a minimum. 
Questions and answers are followed by 
a discussion which explains the pro- 
cedure. Where adjustment or alignment 
is outlined, it is given step by step. To 
save time and effort, separate chapters 
are written for the if stages, detector, 
amplifier, speaker and power supply. 

TV TUBE LOCATOR, Vol. 2. Harry G. 
Cisin, Amagansett, N. Y. 8'/ x 11 
inches, 32 pages. $1.50. 

This newest volume of the TV Tube 
Locator starts where Vol. I stopped. 
Shows tube layouts of recent TV sets 

from 1955 models up to and including 
the newest 1957 sets. Each diagram 
gives the location and exact type num- 
ber for every tube in the receiver and 
its function. A handy feature of the 
book is a table listing 135 common TV 
troubles caused by defective tubes. 
Series- string heaters and selenium rec- 
tifiers are indicated. If you've ever 
wondered which tube is the video out- 
put, this book can save you time. -LS 

THE GRAMOPHONE HANDBOOK, 
by Percy Wilson. Metheun and Co., Ltd., 
36 Essex St., London W. C. 2, England. 
5 x 8 inches. 227 pages text, 42 pages 
advertiser's announcements, 15 shillings. 

This work by the technical editor of 
the British periodical The Gramophone 
is billed on the jacket as "intended for 
the ordinary man of an inquiring turn 
of mind who wants to know something 
of the ideas behind this modern devel- 
opment of high -fidelity reproduction of 
sound." Mr. Williams presents the basic 
purposes of high fidelity, the conditions 
for achieving it and a summary of the 
means of arriving at it, clearly and free 
from personal prejudice or enthusiasm. 
The first four chapters comprise an ex- 
cellent presentation of the ideas behind 
high fidelity. The several chapters on 
pickups, styli, arms and turntables, 
record wear, etc., are a little more ad- 
vanced than the rest and should be of 
value to a somewhat more technical 
reader. Though specific references are 

Almost everybody remembers to make 

Christmas Seals a part of his giving 
. . . because they give the greatest 
gift of all, health, life itself, to so 

many. 

How about you? 

TV KITS 
INSTRUMENT KITS 
HI -Fl KITS, SPEAKERS 

HI -FI CABINETS 
(Largest 

Selection) 

Electronic PHOTOFLASH Kits 
PAY AS YOU WIRE with Transvision "SPLIT- KITS." A few 
dollars gets you started. Each Kit is split into a 

few packages. You can order one at a time as you wire. 

746" 

RECORDS 
RCA CBS 

All Labels 

at BIGGEST 

DISCOUNT! 

TRANSVISION, INC., New Rochelle, N.Y. 
Rush FREE Catalog of KITS HI -FI Equipment. 
Cabinets, Records, etc 

Name 

Address 

City Store 

HI -Fl 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 1/2 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 

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 nome of nearest 
dealer carrying these re- 

optional. 1 markable units 
'Add 10 percent for new federal tax 

QUALITY -ELECTRONICS 
319 Church Sf. Dept.RE -12New York 13, N. Y. 

RADIO -ELECTRONICS 
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BOOKS (Continued) 

to British equipment, this does not take 
away from the usefulness of the book 
to American readers. -JM 

SERVICING AND CALIBRATING 
TEST EQUIPMENT, by Milton S. 
Kiver. Howard W. Sams & Co., Inc., 
Indianapolis 5, Ind. 51/2 x 81/2 inches, 
184 pages. $2.75. 

A successful service technician really 
has two jobs: He must keep his own 
test equipment in good operating con- 
dition as well as keep his customers' 
sets in good repair. Unless the first re- 
quirement is satisfied, there is not much 
likelihood that his customers will be. 
Even the highest -quality meters, gen- 
erators, scopes and probes do not re- 
main reliable unless they are properly 
maintained and regularly checked. 

This book shows how to take care of, 
calibrate and repair various test instru- 
ments. It tells how to keep test records 
and the best methods of preventive 
maintenance. Typical service instru- 
ments are described with photos and 
schematics. IQ 
FM LIMITERS AND DETECTORS, 
edited by Alexander Schure, John F. 
Rider Publisher, Inc., 116 W. 14 St., 
New York 11, N. Y. 5%2 x 8y2 inches, 
44 pages. 90e. 

Four basic FM circuits are described 
in detail. They are the limiter, Foster - 
Seeley discriminator, ratio detector and 
gated -beam tube circuit. Theory and 
operation are covered in each case, to- 
gether with information for adjust- 
ment for optimum results[ -- /Q 

RESONANT CIRCUITS, Edited by 
Alexander Schure. John F. Rider Pub- 
lisher, Inc., 116 W. 14th St., New York 
11, N. Y. (No. 166 -16). 51' 2 x 81/2 inches, 
72 pages. $1.25. 

Resonant circuits; combinations of 
L, C and R are found in many types of 
electronic instruments and radio de- 
vices. Presuming little previous knowl- 

STATEMENT REQUIRED BY THE ACT OF AUGUST 
24, 1912, AS AMENDED BY THE ACTS OF MARCH 
3. 1933. AND JULY 2. 1946 (Title 39, United States 
Code, Section 233) SHOWING THE OWNERSHIP, 
MANAGEMENT, AND CIRCULATION OF RADIO- 
ELECTRONICS. published Mont hl> at Mount Morris, ill. 
Ior October 1, 1957. 
1. The names and addresses of the publisher, editor, 
managing editor, and business managers are: 
Publisher, Hugo Gernsback, 154 W. 14th St., New York 
11, N. Y.; Editor, Hugo Gernsback, 154 W. 14th St., 
New Yolk 11, N. Y.; Managing editor, Fred Shunanan, 
134 W. 14th St., New York 11, N. Y.; Business man- 
ager, Iton. 
'2. The owner is: Cernsback Publications, Inc., 154 W. 
14th St., New York 11, N. Y.; Hugo Gernsback, 154 W. 
14th St., New York 11, N. Y.; M. Ilarvey Gernsback, 154 
W. 14th St., New York 11, N. Y. 
3. The known bondholders, mortgagees, and other security 
holders owning or holding 1 percent or more of total 
:.tlmttttt of bonds. Mortgages, or other securities are: 
(If there are none, so state.) none. 
4. Paragraphs 2 and 3 include, in cases where the 
stockhnld, or security holder appears upon the books 
of the company as trustee or in any other fiduciary 
elation, the naine of the person or corporation for whom 
+nth trustee is acting: also the statements in the two 
paragraphs slow the aRtaut's full knowledge and belief 

s to the ireuntstanees and c(nrlitinn.s tinder which 
stotkhold e:s and security holders who do not appear 
upon the books of the company as trustees, hold stock 
and seeerities in a capacity other than that of a bona 
Iide Dotter. 
3. The aaerage number of copies of each issue of this 
publication sold or distributed, through the mails or 
otherwise, to paid snbseribets during the 12 months 
preceding the date shown above was; (This information 
Is required from daily, weekly, semiweekly, and triweekly 
newspapers only.l 

M. Harvey Gernsback 
Publisher and Editor 

Sworn to and subscribed before me this 10th day of Sep- 
tember, 1957. 
[Seal) Viola H. Scherer 

(My commission expires March 30, 1958) 

edge, this booklet starts with basic con- 
cepts. It clearly describes such topics 
as impedance, Q. power factor and 
coupling. Distributed as well as lumped 
constants are covered. -IQ 

INVENTORS AND INVENTIONS, by 
C. D. Tuska. McGraw -Hill Book Co., 
Inc., 330 W. 42 St., New York, N.Y. 
6 x 9 inches, 174 pages. $3.75. 

Whether you admire the inventive 
genius in others or you yourself have 
a creative spirit, this book will be inter- 
esting. The author describes effects of 
environment, education and age on 
patent productivity. Case histories of 
many important patents such as the 
superheterodyne radio, telephone and 
X -rays show how inventions may result 
from inspiration, curiosity, accident or 
sheer necessity. 

Inventors will find suggestions for 
protecting, patenting and marketing 
their brain -children -IQ END 

CORRECTION 
The author of "Build This Amplifier - 

Rectifier VTVM for Audio Testing" 
(October, page 59) points out that ca- 
pacitor C7 was erroneously listed as an 
electrolytic in the parts list. C7 should 
be a paper type capacitor to minimize 
leakage and erroneous meter readings. 
A bathtub -type capacitor was used in 
the original instrument. 

"BREEZE 
THROUGH" 

FCC 
LICENSE 

EXAMS 
Train for 

better pay 
in communica- 

tions -most interesting jobs 

LICENSE MANUAL 
FOR RADIO 
OPERATORS 

By J. R. Johnson 
A complete, simpli- 
fled study guide for 
getting your "ticket" 
as a commercial op- 

erator. 

Here, at last, simplified, 
low cost guide to I i't' Examina- 
tions for commercial operator li- 
censes . . writeeu so you can 
easily understand ANO REMEM- 
BER IT. lovers ',II. EIGHT 
exam elements, not just some of 
them. Reviews almost 22(10 typical 
F('I' exam questions. Gives 
straight -to -the -point answers. In- 
eludes full details on the changes 
in examination elements 1 and 2. 

Covers all necessary examination data from electrical and 
radio fundamentals to navigation and related subjects. 

Anyone with basic radio training will find Johnsons 
LICENSE MANUAL FOR CODM\IER('IAL OPERATORS 
the ideal training book for making this all important step 
in getting one of communication's most interesting, best 
paid techuieal jobs. 

10 -DAY FREE EXAMINATION 
r Dept. RE -127. RINEHART & CO.. Inc. 

232 Madison Ave., New York 16. N. Y. 
Send Johnsons LICENSE MANUAL FOR RADIO OPER- 
ATORS for 10 -dav examination. If I decide to keep 
book. I will send :55.00 (plus postage) In full pp - 
mein. Otherwise, I will return book and owe nothing. 
(SAVE! Send $5.00 with order and we pay postage. 
Same 10 -day return privilege with money refunded.) 

Name 

Addree, 

City. Zone. State 
OUTSIDE U.S..4. -$5.50 cash with order. Same 
10 -day return privilege with money refunded. 

DYNAKIT 
PREAMPLIFIER 

An Outstanding Companion Kit 

to the World Famous Dynakit Amplifiers 

This handsome new control unit 
gives crystal clear, noise -free re- 
production from any modern pro- 
gram source. Its unique all feed 
back design by David Rafler sets 
a new standard of preamplifier 
performance. The design of the 
Dynakit preamplifier is a synthesis 
of outstanding features which 
produce smoother, more natural 
sound. Compare these features 
with any other units regardless of 
price. 

* Unequalled performance 
Actually less than .1'ßo dislortiuu under 
all normal operating conditions. Re- 
sponse ± .5 db 6 cps to over 60 kc. 
Distortion and response unaffected by 
settings of volume control. Superlative 
square wave performance, and complete 
damping on any pulse or transient test. 

* Easiest assembly 
All critical parts supplied factory - 
mounted on XXXP printed circuit 
board. Eyeleted construction prevents 
damage to printed wiring. This type of 
construction cuts wiring time by 50% 
and eliminates errors of assembly. 
Open simplified layout offers complete 
accessibility to all parts. 

* Lowest noise 
Integral dc heater supply plus low 
noise components and circuitry bring 
noise to less than 3 microvolt equiva- 
lent noise input on RIAA phono posi- 
tion. This is better than 70 db below 
level of 10 millivolt magnetic cartridge. 

* Finest parts 
1% components in equalization circuits 
to insure accurate compensation of 
recording characteristics. Long life 
electrolytic capacitors and other pre- 
mium grade components for long 
trouble -free service. 

* High flexibility 
Six inputs with option of extra phono, 
tape head. or mike input. Four AC 
outlets. Controls include tape AB 
monitor switch, loudness with disabling 
switch, full range feedback tone con- 
trols. Takes power from Dynakit, 
Heathkit, or any amplifier with octal 
power socket. 

* Outstanding appearance 
Choice of bone white or charcoal brown 
decorator colors to blend with any 
decor. Finished in indestructible vinyl 
coating with solid brass escutcheon. 

* Best buy 
Available from your Hi -Fi dealer at 
only $34.95 net (slightly higher in 
the West), and yet the quality of per- 
formance and parts is unexcelled at 
any price. 

Descriptive brochure available on 
request. 

DYNA CO., 617 N. 41st St., Phila., Pa. 

Pat. Pending 
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Vol XXVIII 

KEY TO SYMBOLS AND ABBREVIATIONS 
* Construction Articles 
f Section of full -length article 
Clinic Television Clinic 
Corres Correspondence 
NB News Briefs 
Pat Patents 
QB Question Box 
REC Radio -Electronic Circuits 
TTO Try This One 
Regular departments not indexed are Business, Tech- 
nicians' News, New Devices, People, Technical Lit- 
erature, Books. 

A 
Abbreviations and Symbols (Kimball) 

Jan 150, Feb 100, Mar 123 
Ac -Dc Power Supply* (Pearce) Dec 46 

Current Flow ( Corles) May 18 
Transistor (Corres) Jan 22 

Add a Tuner Test to Your Field - 
Strength Meter (Centerville) Dec 35 

Adding a Tape Recorder to a Hi -Fi System 
(Crowhurst) Feb 35 

Afc Improves FM Tuners* (Montgomery) 
Jan 123; (QB) Apr 123; Jul 

A -I -R Generator, Transistorized* (Queen) Aug 
All- Transistor Tape -Head Preamp* (Gicca) Oct 
Amateur 

80 -Meter Novice Converter for Broadcast 
Receivers (QB) Feb 120 

500 -Million -Mc Transceiver* (Pallatz) Oct 93 
Headset Booster, Assemble This* (Louis) Sep 38 
10 -Meter Transistor Rig Goes Vfo* (Reed) Sep 58 
30 -Mc Transistor Superregen* (Bohr) May 57 
Transistor Shortwave Receiver* (Braunbeck) 

Aug 84 
Transistorized Rig Works 10 -Meter Ds* 

(Griffith) May 60 
Correspondence Aug 22 

Amplifiers -See Audio, Television, etc. 
Antennas 

Air Pat Mar 139 
FM (REC) Nov 141 
Loopstick, Rotatable (Pat) May 113 
Television -See Television 

Apple Tube, How It Works (Colgate) Jan 40 
A ?plying Variable Damping (Crowhurst) Jul 30 
Assemble This Headset Booster* (Louis) Sep 38 
AUDIO -HIGH FIDELITY 

Amplifiers 
Af, 3 -tube} Apr 48 
Bookshelf Audio* (Montgomery) Apr 32 

Correction Jun 119 
Class -B 

Compensated, Transistor (Pat) Aug 127 
Hi -Fi (Pat) Jul 114 

Conversion (RCA 648PTK) (QB) Apr 122 
Copy -Cat* (Drenner) Sep 42 
Crossover 

Colbert 3 -CED) Jun 30 
Electronic (Crowhurst) Jan 137* 

(Augspurger) May 40; 
e 35 

Heathkit X0-I 
(Ravenswood) 

Jun 30 
Magnavox AMP -1501 Jun 32 
Multichannel Electronic* (Crowhurst) Dec 52 
White Beta -Trop} Jun 32 

Direct -Coupled (Pat) Jun 124 
4 -Stage (What's New) Jan 136 
High -Quality (AEL 30W)* (Tang) Jul 35 

Correction Sep 100 
Mobile, for Tuner (QB) Mar 128 
-Modulator, 6- Transistor, Delivers 

10 Watts* (Hamlin) Aug 47 
Multichannel Amplification (Scott) Jun 30 
Phono* (REC) Jul 116 
R- C- Coupled, Design Calculations for 

(Ravenswood) Oct 49 
Remote, Low -Cost* (Jordan) May 34 
60 -Watt, Uses New KT88's* (Steckler) Aug 43 
Tube Data and Design (Ravens- 

wood) Nov 47; Dec 56 
TV Tube for High Fidelity* (Becker) Feb 39 
Twin -Coupled, High Fidelity at Low Cost* 

(Crowhurst) Nov 39 
Correction Dec 147 

Wide -Band (Pat) Dec 128 
Transistor (Pat) Aug 127 

Williamson, More Gain for (TTO) Sep 146 
Baby Sitter, Deluxe Remote* (Kaufman) Nov 50 
Bias Supply (QB) Jun 118 
Cartridges 

Audax DL -6 and Hi -Q7} Apr 38 
Connoisseur Mark lit Jun 35 
Electro -Sonic} Jun 34 
Electra -Voice 84f Jul 37 

53 
92 
36 
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Fairchild 225 -At Jun 34 
Fen -Tone B &O 350A-í-} May 36; P-7000At May 37 
G -E RPX-052f Apr 37 
Leak Dynamic} Jun 34 
Miratwin MST-2f May 37 
Modern Phonograph (Hirsch) 

Part 1 -Types of Pickups; Variable - 
Reluctance Cartridges Apr 37 

Part II -More Variable -Reluctance 
Cartridges May 36 

Part Ill- Moving -Coil Magnetic 
Cartridges Jun 34 

Part IV- Amplitude- Responding Types Jul 36 
Pickering Fluxvalvet May 36; Dec 51 
Recoton- Goldring 500} May 37 
Shure Studio Dyneticf Jul 37 
Sonotone Series 3} Jul 36 
Tannoy Variluctancet May 37 
Weathers FMt Jul 38 

Compressor (Pat) Jun 124 
Control Unit, Hi -Fi Master* (Marshall) Oct 45 
Crossover, 3 -Way (Crowhurst) (See also 

Audio Amplifiers, Crossover) Jan 137 
Damping, Variable, Applying 

(Crowhurst) Jul 30 
Dividing Networks, Electronic 

(Ravenswood) Sep 35 
Drivers and Inverters (Marshall) Mar 55 
Earphones, Phasing Jun 40; (REC) Dec. 120 
Electronic Voice for Silent Chief 

(Goodwin) Jul 34 
Enclosures 

Corner Speaker, True Jun 33 
Flexibility Unlimited* (Colaguori) Feb 32 
Kits Aid Audio Builders (Leslie) May 38 

Correspondence Aug 16 
Feedback, Negative, Controls Selectivity May 44 
Filter, Phonograph (QB) May 126 
Flexibility Unlimited (( Colaguori) Feb 32 
Harmonic Analysis Made Easy (Shulman) Jun 88 
Headset Booster, Assemble This 

(Louis) Sep 38 
Hearing Aid 

Binaural (NB) Aug 8 

Class -B, Transistorized* (Queen) Apr 35 
Correction Sep 100 

TV* (Cozzo) Dec 78 
Inverter(s) 

Drivers and (Marshall) Mar 55 
Phase, Choosing the (Crowhurst) 

Part I- Split -Load Inverter Aug 49 
Part II- Paraphase, Floating Para - 

phase, Long -Tail Sep 40 
Last Link, Physiolegy of Hearing 

(Crowhurst) May 43 
Organ, Simplest Electronic* (Hubbard) 

Jul 39, Aug 54 
Needles, Electronic Diamond Grinding of 

(What's New) Sep 45 
Oscillator, 2 -Tone, Transistor (Pat) Aug 126 
PA 

From Auto Radio (Q8) Aug 114 
How to Lose Money With PA System 

(Howard) Aug 40 
Phono Shutoff, Automatic for LP's* 

(Becker) Jun 39 

"The hearing aid works all right but 
the radio is noisy around 7 nie." 

RADIO -ELECTRONICS 

Pickup Arms Dec 50 
Audax KT- 12 /KT -16f Dec 50 
Fairchild 2B0A/281At Dec 49 
G -E AI- 500 /AI -501f Dec 51 
Hi -Fi (Hirsch) (Part I) Dec 49 
Pickering 109Dí Dec 50 
Shure Studio Dyneticf Dec 51 
Zenith Cobra (QB) Jul 110 

Power -Line Spikes and Buzz (Reed) Sep 43 
Preamp 

For Tape and Mike* (Horowitz) Jul 33 
Phono, Compensates for Cable Capaci- 

tance* (Montgomery) Dec 47 
6-8 -Volt Battery Eliminator for (QB) May 136 
Tape -Head, All- Transistor* (Gicca) Oct 36 

Quiz, True or False for Audiophiles 
(Burstein Nov 49 

Radios, Improving Lund in AM 

Record (s) (Stratmoen) Mar 60 

8 -Rpm (NB) Dec 12 
Hi -Fi Problem (Corres.) Dec 18 
New (Review) (Monitor) Jan 152, Feb 94, 
Mar 131, Apr 129, May 131, Jun 94, Jul 

97, Aug 108, Sep 133, Oct 146 Nov 122, Dec 130 
Player Switching, Novel (TTO) Oct 162 
Stereo Disc (NB) Dec 8 
Tracking (Crowhurst) Oct 40 

Schematics 
Colbert 3 -CFD 3- Channel Frequency 

Divider Jun 31 
Fairchild Electronic Phono Drive Sep 44 
Heathkit X01 Electronic Crossover Jun 31 
Magnavox AMP -150 Twin -Channel 

Amplifier Jun 32 
White Beta -Tron Dual Amplifier Jun 32 

Selectivity 
Negative Feedback Controls May 44 
Variable Sep 37 

Servicing -See Also Technotes, Try This One 
Audio Specialists Oct 43 
Too Well Checked (Cohn) May 42 

Speakers 
Acoustic Fundamentals and (Klipsch) Oct 44 

Correspondence 
May 18, Jul 14, Aug 22, Sep 18 

Adding, to Shirt- Pocket Radio (Queen) Jan 144 
Bass 

Reproduction in (Villc}iur) Oct 38 
Response, Better (Augspurger) Sep 32 

Correspondence Nov. 16, Dec. 18 

Cheap, Can Be Improved? (George) May 45 
Corner, True Jun 33 
Corona Windt Nov 44 
Distortion (Corres) Dec 18 

Future (Shirley) Nov 44 
Ionic (Pat) Oct 159 
lonophone (DuKane)t Nov 44 
lonovac (Electro- Voice) (What's New) 

Apr 47; }Nov 44 
Isophase (Pickering)) Nov 45 
JansZenf Nov 45 
Outside Cabinet (What's New) Oct 52 
Protecting (QB) Jan 175 
Second, Adds Realism (Crowhurst) Mar 52 
Spherical (What's New) Apr 46 

Correspondence Aug 20 
Tweeter, Electrostatic (QB) Aug 116 
2- Transistor Portable Operates* (Rhita) Jan 134 

Speech -Music Discriminator (Pat) Jun 123 
Correspondence Jan 21, Feb 10 

Stereo Disc (NB) Dec 8 
Stereophony Trend (NB) Dec 6 
Switching, Novel (TTO) Oct 162 
Syncopation by Automation (Klein) Jun 36 

Correspondence Sep 21 

Tape(s) 
Stereo, Comes of Age (Burstein) 

(Corres) Mar 27 
Triple -Track (NB) Mar 15 

Tape Recorder(s) 
Adding to a Hi -Fi System (Crowhurst) Feb 35 

Correspondence May 26 
Hum and Noise in Magnetic Recorders, 

Tracking (McRoberts) Jun 41 

Apr 127 
Jul 33 

Jun 120 
Jan 136 
Apr 108 

Monitor (REC) 
Preamp for* (Horowitz) 
Takeup Tension (Tech) 
Transistor (What's New) 

Telephone Circuits (Pat) 
Turntable 

Electronic Drive, Variable -Speed 
(Fairchild) (What's New) 

Jul 56; Sep 44 
Neutral Indicator (QB) Jun 118 

Vibrato, Phase-Swing; Easy to Build 
and Apply* (Dorf) Mar 57 

Auto Radios -See Radio, Receivers and Tunes 
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SCHOOL 
DIRECTORY 

TOP- FLIGHT 

ELECTRONICS 
Train for technical representative, 
field en(Aneer, electronic specialist on 
missiles, computers, radar, automa- 
tion, radio, color -TV. Basic and ad- 
vanced theory and laboratory. Math- 
ematics. Major firms select our 
craill ten. Dormitories -campus. 21 
months' program. High school graduate 
or equivalent. G.I. approved. Start 
February and September. 
Write for illustrated catalog today. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. C Valparaiso, Indiana 

111 

Be a 'grey" man. Learn how to send 
and receive messages In International 
Morse code. Communicate with opera- tors around the globe. Learn at home 
quickly through famous Candler System. 
Used by best operators. Qualify for 
Amateur or Commercial License. Write 
for FREE BOOK. 

CANDLER SYSTEM CO. 
Dept. 3- O.Boxb2S,Denverl,Cslo.,U.S.A. 

ELECTRONICS 
PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 

TELEVISION SERVICING 
BLACK & 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. 

ENGINEERING DEGREES 
UNDER AND POSTGRADUATE 

E.E. 
Option Electronics 

/ Earned through 

PACIFIC 
INTERNATIONAL 

UNIVERSITY 

HOME STUDY 
Residence cl Also 

Availablase 
ses 

PACIFIC INTERNATIONAL 
UNIVERSITY 

(Operating as a College of 
Engineering only at present) 

5719 -M, Santa Monica Bled., 
Hollywood 38, Calif. 

ELECTRONICS 
for ;;m- ENGINEERING DEGREE 
Bed ppor. 
electron In IN 21 MONTHS 
electronics! 
H.S. degree in va t mi d I mathematics, electrical engi- 
neering, 
labs. tuition, 

advanced radio theory and design. Modem 

Electrical, 
Low tMech. 

Engineering. 
board. Ac Ae Chemical, in 

Math.,cal, Mech. B.S. degree 
G.I. 

i 

Math., 
dorms, 

Physics. Also prep Marc. .. e, 
Sept. bldgs., dorms, 

Keeping Pace 
Dec., March, June, St. 

Catalog. Keeping Pace With Progress, 
INDIANA TECHNICAL COLLEGE 

1512 E. Washington Blvd., Fort Wayne 2, Ind. 

college grads get 
ahead faster! 

. have higher incomes ... advance more rapidly. Grasp 
your chance for a better life. Share rewards awaiting 
college men. Important firers visit campus regularly to 
employ Tri -State College graduates. Start any quarter. 
Approved for Vets. 

Bach. Sc. degree in 27 months 
Complete Radio Eng. courses (TV, UHF, FM, Electron- 
ics). Also Mech., Civil, Elea., Chem., Aero., Eng. 36- 
months in Bus. Adm. ((:en. Bus., Acctg., Motor Trans- 
port Mgt.). Superior students faster. More professional 
class hours. Small classes. Enrollment limited to 1550. 
Beautiful campus. Well- equipped labs. Prep courses. 
Enter Jan., Mar., June, Sept. Earnest, capable students 

(whose time and budget require accelerated 
courses and modest costs) are invited to write 
Jean McCarthy. Dir. Adm., for Catalog and 
"Your Career in Engineering and Commerce." 

24127 College Ave., Angola, Indiana 

ATTENTION ... 
SERVICE TECHNICIANS' ASSOCIATIONS 

CLUB MEMBERS 

STUDENT GROUPS 

SPECIAL SUBSCRIPTION RATES TO RADIO -ELEC- 

TRONICS ARE AVAILABLE TO ASSOCIATIONS, CLUBS, 

SCHOOLS, EMPLOYEE GROUPS, ETC. FOR INFORMA- 

TION WRITE . . . 

G. ALIQUO 
Radio - Electronics 

154 West 14th Street, New York 11, N.Y. 

DECEMBER, 1957 

Interesting, Pictorial 
FREE 

BOOKLET 

ereloare CAREER 

to help 
you 

decide on 
YOUR CAREER 
IN ELECTRONICS 
RADIO -TV 
COMPUTERS 
Here is a graphic story about dynamic 
careers for engineers and engineering 
technicians. Booklet covers such sub- 
jects as: 

Wide variety of job opportunities. 
The courses offered, degrees you can 
earn, and what you are qualified 
to do. 
Pictures of the Milwaukee School 
of Engineering, its facilities, plus 
Milwaukee scenes. 
Recreation, student organizations, 
fraternities. 
Scholarships, part -time work, ad- 
mission requirements. - and many other important and in- 

teresting facts to help you understand 
and decide on your career in engi- 
neering. Send for your free copy to- 
day - no obligation whatsoever. 

MS-82 

Milwaukee School of Engineering 
-dedicated to serving young men and industry 

SEND COUPON 

Milwaukee School 
of Engineering 
Dept. RE -1257 1025 N. Milwaukee St. 
Milwaukee, Wisconsin 

Please send me free the new booklet 
"Prepare for Your Career in Engineering" 
I'm interested in. . 

(name of course) 
Name. Age 
Address. 
City. Zone State 
I'm eligible for veteran's education benefit 
Yes No Discharge date _ ..................... 

7 
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Automatic Phono Shutoff for LP's (Becker) Jun 39 
Automation and the Tube Tester (McKay) Oct 53 

B 

Balancing Meter Pointers (Cohn) Mar 91 

Bass Reproduction in Loudspeakers 
(Villchur) Oct 38 

Better Bass Response (Augspurger) Sap 32 
Correspondence No 16 

Binary Photographic -timer* (Rymsha) Dec 106 
Black- and -White Adjustments in Color TV 

(Mandl) Jan 43 
Black -Box Oscillator (Bohr) Sep 49 
Bookshelf Audio Amplifier' (Montgomery) Apr 32 

Correction Jun 119 
Broadcast -Set Front End Traps If 

Interference (Ives) Aug 60 
Build a Dynaflex Broadcast Receiver 

(Tooker) Feb 82 
Build a Versatile Probe Set (Hansen) 

Part I- Direct, Alignment, Isolation 
and High- Frequency Probes Jun 50 

Part II- Low- Frequency Detector and 
Low -Capacitance Probes Jul 47 

Build This Amplifier- Rectifier Vtvm for 
Audio Test'ng (Hedge) Oct 59 

Correction Dec 147 

C 
Captive Sorvice -See Servicing 
CD Monitor (Mendelson) Sep 56 
Co or Tv -See Television 
Commercial Killers 

Speech -Music Discriminator (Pat) Jun 
Correspondence Jan 21, Feb 

Souelch That Blurb (Schulke) Jun 
Computer Checks Human Brain (Zaander) Aug 
Construction -See individual subjects. Con- 

struction articles are indi- 
cated with an asterisk (). 

Contact Potential for Loadless Metering 
(Bartholomew) Apr 

Copy -Cat (Drenner) Sep 
Customers We Could Do Without 

(Margolis) May 
D 

Dr .;th Rides the Hot Chassis (Shunaman) 
Dc'cctive Interlace (Clawson) 
Deluxe Remote Baby Sitter* (Kaufman) 
De-i "n Calculations for R- C- Coupled 

Amplifiers (Ravenswood) 
Do You Do a Maximum or Minimum Job? 

(Margolis) 
Dynaflex Broadcast Receiver, Build This' 

(Tooker) 
E 

Easy -to-Align FM Tuner* ( Abbatecola) 
EDITORIALS (by Hugo Gernsback unless 

otherwise noted) 
Electron Keystones, Past and Future Sep 
E' -ctronic Experimentation Feb 
Electronmechanics Aug 
Eiusive Electron Mar 
Fantastic Electronics Apr 
High -Fidelity Sound Oct 
Medical Electronics Jul 
Tactile Electronics Nov 
Television of the Future Jan 
Transistor Growth Jun 
US Government Needs Inventions May 
USA at Bay Dec 

Electronic Crossover Amplifier' 
(Augspurger) May 

Electronic Dividing Networks (Ravenswood) Sep 
Electronic Texas Towers Guard Our Coasts 

(Brooks) May 
Electronic Voice for Silent Chief (Goodwin) Jul 

Oct 
Aug 
Nov 

Oct 

Dec 

Feb 

European Approach to (Martin) Aug 
Facsimile Speeded (NB) Aug 
Flashlamp (Pat) Apr 
Harmonic Analysis Made Easy 

(Shulman) 
Impedances, Why Should 

Jun 
uld (They) Be 

Matched? (Manly) Mar 
Industrial Service Call (Slaughter) Jun 
Interference Endangers Defense 

Systems (NB) Jun 
L'Electrostyl to Revolutionize Stenog- 

raphy? (Martin) Mar 
Lenses of Solid. Opaque Metal (What's 

New) Jul 
Light Meter for Electronic Flash' 

(Slaughter) May 
Lum'stron, Electronoptics' New Sen- 

sation (hips) (Fiction) Apr 
Correspondence Jul 20, Aug 

Magnet, "Super" (NB) Mar 
Magnifier, "Ultra" (NB) Dec 
Mail Sorting (NB) Jun 
Medicine 

Cancer Detection (NB) Mar 
Computer Checks Human Brain 

(Zaander) Aug 
Endoscope (Pat) Jun 
Radio "Pill" Transmits From Inside 

You (Leslie) Jun 
Microminiaturization (NB) Jun 
Microwave 

Amplifier (What's New) Sep 

123 
Danger (NB) Sep 

Navigational Device (SINS) (NB) Feb 

10 
Neon Lamps, Using (Clawson) Dec 

78 Panelescent Display Lamp (NB) Mar 15, Sep 
55 Pedro, Layman (Slaughter) Sep 

Perveance, High? (Corres) Nov 
Phase Shifter, High- Frequency (Pat) Apr 
Photographic Timer, Binary* (Rymsha) Dec 

41 
Photo -Sound Unit (Vogelgesang) Oct 

4 
41 Power Factor, What It Means (Manly) Jul 

Quiz, Industrial Electronics (Bukstein) Apr 

98 
Radio 

Signals From Jupiter (NB) Aug 
Telescopes (Ko) Aug 

100 Giant (Jodrell) (What's New) Oct 
30 Relay 
50 Averts Toyland Tragedy (McRoberts) Dec 

Impulse (REC) Nov 
49 Polarized, Inexpensive (Lasker) Feb 

Sensitive, Saves Standby Power' 
98 (Driver) Oct 

Sound -Operated, Has Adjustable Time 
82 Delay (REC) Jan 

Sync- Triggert Apr 
Remote Controls -See Remote Controls 

Jul 54 Semiconductors -See Semiconductors; 
Transistors 

Surveillance Kit (Garner) 
31 Part I- Amplifier, Rf and Induction 
31 

Pickups Sep 
49 Part II -More Pickups; Accessories Oct 
33 Telemetering 
31 Lifeline of Guided -Missile Research 
35 (Koukol) Apr 
29 Ship (What's New) Sep 
31 Thcrmionic Generator (Pat) Mar 
39 Traffic Signals, Electronics Times (Sands` May 
29 Ultrasonic Light Modulator (NB) Sep 
33 Zipper (What s New) Feb 
31 Enclosure Kits Aid Audio Builders ( Leslie) May 

Experimenter's Power Supply' (Hughes) Jul 
40 Extended -Range Audio Oscillator* 

(Hedge) 35 
Extra TV Service, How to Sell It (Mandl) Jan 

54 F 
34 Facsimile Speeded (NB) Aug 

500 -Million -Mc Transceiver' (Pallatz) Oct 
Flat TV Tube (Leslie) Mar 
Flexibility Unlimited (Colaguori) Feb 
Flyback and Sweep Circuit Testers (Scott; Jul 

ELECTRONICS 
Alcrms 

Aircraft anti -collision Radar (NB) 
Mar 15, Nov 10 

Anti -shoplifter Device (Pat) Oct 160 
Amplification -See also Semiconductors 

Technique, New (NB) Apr 6 
Two New Approaches to (Leslie) Nov 32 

Audible Vision (What's New) Feb 41 
Battery lies) 

Electricity From Gases (NB) Nov 6 
Nuclear (What's New) Apr 47 
Radioactive, Long -Life (Pat) May 113 
Smaller and Better (What's New) Apr 46 
Solar, Charger (Pat) Nov 154 
Storage Cells, Miniature (What's New) Feb 41 
Sun, Multiple (Turner) Nov 38 

B;cycle Horn (Gottlieb) Apr 80 
Camera, Radio -Triggered (What's New) Sep 45 
Clock, Cordless (Pat) Nov 153 
Controls 

Electrochemical device (NB) Aug 12 
Fuel (What's New) Feb 41 
Humidity (Bartholomew) May 61 
Moisture Meter, Portable (Parks) Apr 61 

Correction Sep 100 
Counter 

Photodiode (REC) Jul 117 
Scintillation, Transistorized' (Kueker) Mar 34 

Crevasse Detector (NB) Jun 8 
Crossword Puzzle (Henry) May 56 
Crystal Oscillator, Transistor (Pat) Apr 108 
Diamond Grinding of Needles 

(What's New) Sap 45 
Dog- Training Device (Pat) Dec 129 
Electricity in Air Less (NB) Nov 12 
Electroluminescent Lamp (NB) Mar. 15, Sep 6 

152 
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52 FM 
14 Antenna (REC) Nov 141 

106 Radiation (NB) Jun 10 
Radio, Pocket -Size (What's New) May 47 

88 Tuner 
Afc Improves (Heathkit FM -31 

40 (Montgomery) Jan 123; 
80 (QB), Apr 123; Jul 

-AM, Modernize Your (DiElsi) Mar 
6 Amplifier, Mobile, for (QB) Mar 

Boosting 152- 162 -Mc Signals (REC) Dec 
38 Easy-to-Align` (Abbatecola) Jul 

Tuning Indicator (QB) Jul 
56 Free -Power Receivers' (Hollrrrann) Apr 

Signal- Powered (REC) Oct 
G 

Getting Acquainted With Color TV 
(Middleton) 

H 
HAM -See Amateur 
Hearing Aid 

Binaural (NB) Aug 8 

22 Class -B, Transistor* (Queen) Apr 35 
Correction Sep 109 

55 Miniaturization (What's New) Apr ti7 

123 TV* (Cozzo) Dec 79 
Hi-Fi Master Control Unit' (Marshall) Oct 45 

45 1i-Fi Pickup Arms (Hirsch) 
6 Part I - Types; Separated Vertical and 

Horizontal Pivots; Fairchild 
280A/281A; Audax KT- 12 /KT- 
16; Pickering 190D; Shure Stu- 
dio Dynetic; G -E AI-500/A1- 
501 Dec 49 

High Fidelity -See Audio 
High Fidelity at Low Cost With Twin -Coupled 

Amplifier' (Crowhurst) Nov 39 
High -Fidelity Drivers and Inverters 

(Marshall) Mar 55 
Hints on TV Tube Troubles (Glickstein) Jan 64 
Hot Chassis 

Correspondence Feb 12, Apr 22 
Death Rides the (Shunaman) Oct 100 

8 Don't Be a Shock Absorber (Glickstein) Mar 46 

57 Line Plug, three -way (Corres) Feb 12, Apr 22 

52 Shocking Sink (Welz) Aug 38 
How the Apple Tube Works (Colgate) Jan JO 

102 How to Lose Money With a PA System 
142 (Howard) Aug 40 

63 How's Your Setside Manner? (Margolis) Jan 72 

I 

84 Ignition Analyzer Checks Car Trouble 
Electronically (Gernsback) Sep 46 

172 Impact Noise Meter Uses 3 Transistors 
49 (Rhita) Oct 58 

Improved Transistor Tester (Bohr) Mar 82 
Inexpensive Radio -TV Service Aids (Scott) Aug 88 

K 
Kits 

SI 
Enclosure, Aid Audio Builders (Leslie) May 
Circuit, Modern Touch in (Leslie) Feb 

62 

59 
16 

22 
12 

6 

53 
105 
128 
118 
54 

109 
85 

164 

Jan 74 

45 
10 

6 
112 

6 
87 
18 

106 
106 
64 
P2 
58 

62 

56 
45 

140 
78 
10 
41 

34 
50 

36 
48 

14 

93 
i3 

32 
42 

r - 
x. 

Lencr J^ 

"You sure charge plenty! Smith's TV 
used to do my servicing for half your 
rates right up to the day it went bank- 

rupt." 

L 
Last Link (Crowhurst) May 
L'Electrostyl to Revolutionize Stenography? 

(Martin) Mar 
Licensing 

ARTS (Chicago) Opposes (Tech News) Jul 
California Bill (Tech News) Jun 
Columbus (Ohio) Rejects (Tech News) Jul 
Correspondence on Apr 22, Sep 21, Nov 
Delayed (Tech News) Sep 
Detroit (Tech News) Jun 
Endorsed (Tech News) Apr 
Long Beach (N.Y.) (Tech News) Jun 
Opposed (Tech News) Jan 123, Apr 
Pasadena (Calif.) (Tech News) Jan 
R.TV Guild (L.I., N.Y.) Backs 

(Tech News) May 
Sought in Norwalk (Conn.) Feb 
TESA- Chicagoland Backs (Tech News) Jul 
TSA (Washington) Favors (Tech News) Sep 
Troy (N.Y.) Studies (Tech News) May 

Light Meter for Electronic Flash' 
(Slaughter) May 

Locating Intermittents (Boller) May 
Loudspeakers and Acoustic Fundamentals 

(Klipsch) Oct 
Correspondence May 18, Jul 14, Aug 22, Sep 

Loudspeakers of the Future (Shirley) Nov 
Low -Cost Remote Amplifier' (Jordan) May 
Low -Noise TV Booster' (Lange) Nov 

M 
Meters -See Test Instruments 
Modern Flyback Circuits (Dines) 
Modern Phono Cartridges (Hirsch) 

Part I -Types of Pickups, Variable - 
Reluctance Cartridges Apr 

Part II -More Variable -Reluctance 
Cartridges May 

Part Ill- Moving -Coil Magnetic 
Cartridges Jun 

Part IV- Amplitude- Responding Types Jul 
Modern Touch in Circuit Kits (Leslie) Feb 
Modernize Your AM -FM Receiver (DiElsi) Mar 
Modulator -Amplifier, 6- Transistor, Delivers 

10 Watts' (Hamlin) Aug 
Monitoring Sputnik (Scott) Dec 
More About Transistor Types (Penfield) 

Part I -How Drift, Unijunction Transistors 
Work; Manufacture of Alloy 
and Diffusion Types Nov 35 

Part 11- Manufacturing Micro- alloy. Grown, 
Junction, Rate- Grown, Grow- - 
Diffused, Meltback Types Dec 10B 

38 
78 

43 

38 

03 
06 
01 

-LI 

35 
05 
21 

OS 

20 
65 

125 
IIO 
101 

135 
124 

62 
94 

44 
18 

44 
34 
52 

Oct 132 

37 

36 

34 
36 
78 

105 

47 
40 
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NEW HYPERSONIC 

T-50 DRIVER' 
Smooth, distortion -free sound repro- 
duction from 600 cps to inaudibility! 

NEW RECIPROCATING- FLARE1 

H -600 HORN 
Uniform, wide -angle dispersion of 
sound ove - the entire operating range! 

C 

NOW- add the T-50 Driver or H -600 Horn to improve your 
existing equipment ... or, achieve the ultimate in high fre- 
quency performance by using the T-50 and H -600 together 

NEWEST achievements in High Frequency reproduction! 

TOP CUTAWAY 

Exclusive features of the T -50 
© Individually -wound aluminum voice coil has maximum high frequency effi- 
ciency.OPlaced at the rear, enclosed side of diaphragm protects it against 
external damage and foreign matter.ODiaphragm is zonally re- enforced with 
concentric rib for maximum piston action,Oand has convex radiating surface 
that achieves maximum uniformity of high frequency path lengths into mixing 
chamber. ®Radial apertures in new phase -matching mixing chamber transmit 
all path lengths equally,Oand reduce radial transmission impedance between 
diaphragm and mixing chamber surface, permitting tigh'd spacing of diaphragm 
to mixing chamber surface for high frequency extension.00onstant cross -sec- 
tional area of die -cast mixing chamber apertures provides perfect acoustic match 
from diaphragm to throat of horn. O Diaphragm and mixing chamber are rim - 
centered on magnetic pot structure for optimum voice coil and gap alignment. 

SPECIFICATIONS: Response: 600 cps to inaudibility; Recommended crossover: 
700 ups; Power capacity: 50 watts, integrated program; Diameter: 4 % "; Depth: 
4' /a "' Throat: 13/8 " -18 thread; ;49.50 net 'Patent pending 

MODEL HE206 

LISTEN 

Exclusive features of the H -600 
O Initial expansion of precision die -cast aluminum horn grows larg- 
er and larger in vertical directionOwhile central contouring pro- 
files get deeper and deeper ©building up sound pressure more 
and more into the horizontal directionOand when contoured sound 
has been fully cbveloped within horn. horn expansion in the hori- 
zontal directionttakes overOuntil both ultimate expansion of horn 
and sound pressure are coordinated in the horizontal plane at the 
mouthOwhich is designed large enough to present a smooth radi- 
ation characteristic down to the lowest wave lengthseand where 
a radiating plane wave front equalizerOsmoothens out the wave 
front to give an even, wide horizontal sound pattern. 

SPECIFICATIONS: Air column: 73/4"; Horn Cut -off: 600 cps; Recom- 
mended crossover: 700 cps; Dispersion: 725° horiz. x 55° vert.; 
Bell mouth: 834' x 43/4" over -all; Depth (less driver): 73/4 "; Throat: 
1'/s " -18 thread; $18.00 net I U.S. patent #2,6911.2.:1 

More University tweeters, mid -range horns and drives ... for maximum versatility of application and flexibility of operation 

MODEL UXTS MODEL 40I MODEL 1,0 

aiiVers seunek 6eZc. 4230 
UNIVERSUTY LOUDSPEAKERS, INC., 80 SOUTH KENISICO AVE., WHITE PLAINS. N. Y. 

DECEMBER, 1957 

HF.206 Hypersonk Tweeter. Response to inaudibility. 
Crossover 5000 cps. Wide angle "reciprocating flare" 
die -cast aluminum horn. 8 ohms 533.00 net. 
UrT -5 Super Twee'rer. Crossover 5000 cps up. Wide -angle 
response to 17,500 cps. 8 ohms. $21.00 net. 
4401 Tweeter. Crossover 2500 cps up. Wide -angle re- 
sponse to 15,000 cps. 8 ohms. 518.00 net. 
T -30 High Frequency Driver. As tweeter with H-600 in 
7 -way system; as mid -range with H-600 or Cobreflex in 
3 or 4 -way. Response: 200- 15,000 cps. 8 ohms. $30.00 net. 

Cobreflex Horn. Crossover 350 cps up. Exclusive twin - 
flared 27" exponential air column. Dispersion: 120° x 60° 
Heavy precision aluminum die casting. $23.00 net. 
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ANNUAL INDEX (Continued) 

Multichannel Amplification (Scott) 
Multichannel Electronic Crossovers* 

(Crowhurst) 
Multiplexing and You (Lewis) 

Jun 30 

Dec 52 
Oct 89 

N 

Negative Feedback Controls Selectivity May 44 
Neon Lamps, Using (Clawson) Dec 112 

O 
Organizing a Profitable Home Servicing 

Business (Garrett) Sep 94 
Oscillators -See Test Instruments 

P 

Peaking in Color TV Bandpass Amplifiers 
(Centerville) Jan 54 

Pedro, Layman (Slaughter) Sep 87 
Phase -Shift Comparator Measures Frequency 

Ratios, Modulation* (Pugh) Nov 118 
Phase -Swing Vibrato Easy to Build and 

Apply* (Dorf) Mar 57 
Phone Cable to Hawaii (NB) Dec 6 
Phono Preamp Compensates for Cable 

Capacitance* (Montgomery) Dec 47 
Photographic Timer, Binary* (Rymsha) Dec 106 
Photo -Sound Unit* ( Vogelgesang) Oct 64 
Portable Moisture Meter* (Parks) Apr 61 

Correction Sep 100 
Portable TV Pattern Generator* (Hansen) 

Part I- Crystal Control, Positive Lock -in Jan 119 
Part ll- Construction Details Feb 54 
Part Ill-Adjustment, Operation Mar 62 

Power Factor, What It Means (Manly) Jul 82 
Power -Line Spikes and Buzz (Reed) Sep 43 
Practical Color TV Installation (Middleton) 

Part I- Fuzzball Needs a Little Help Sep 107 
Part II- Purity, Degaussing, Convergence Oct i 16 
Part III- Horizontal Dynamic Con- 

vergence Nov 61 
Printed Circuits 

Resistor (Pat) Jul 114 
Television 

Antenna (What's New) Apr 47 
Circuitry (Clinic) Jul 57 
Connection Repair (Clinic) May 109 
Interaction (Clinic) Aug 36 
Parts Replacement (Clinic) Aug 35 

Proper Adjustments Keep Viewers Happy 
(Davis) Jan 76 

R 
Radar 

Anti -Collision (NB) Mar 15, Nov IO 
Food Preservation (What's New) Aug 54 
Headphone (What's New) Jan 136 
Interference (QB) Sep 143 
Map of Flight Position (NB) Oct 14 
Signal Enhancement (NB) Oct 10 
Texas Towers Guard Our Coasts 

(Brooks) May 54 
Traffic Control (NB) Feb 8 

RADIO 
Alerting Device (Pat) Oct 158 
Amateur 

80 -Meter Novice Converter for Broad- 
cast Receivers (QB) Feb 120 

500 -Million -Mc Transceiver* (Pallatz) Oct 93 
Headset Booster, Assemble This* 

(Louis) Sep 38 
10 -Meter Transister Rig Goes Vfo* 

(Reed) Sep 58 
30 -Mc Transistor Superregen* (Bohr) May 57 
Transistor Shortwave Receiver* (Braun - 

beck) Aug 84 
Transistorized Rig Works 10 -Meter Dx* 

(Griffith) May 60 
Correspondence Aug 22 

Antenna, FM (REC) Nov 141 
Battery Eliminator* 

( Rhita) Mar 109; (REC) Dec IIB 
Headset Booster, Assemble This* (Louis) Sep 38 
Kits, Modern Touch in Circuit (Leslie) Feb 78 
Low -Voltage Supply, Transistor* ueen) Oct 95 
Modulation Control (Pat) Nov 153 
Multiplexing and You (Lewis) Oct 89 
Old Radios, Those Sep 55 
Oscillating Oscar (Von Zook) Jan 133 
Oscillator, Gated -Beam (Cohn) Sep 59 
"Pill" Transmits From Inside You (Leslie) Jun 45 
Power Supply, Experimenter's* (Hughes) Jul 50 
Quiz, Wrong (Gnessin) Feb 81 

Correspondence Jun 14 
Radiation, FM (NB) Jun 10 
Receivers, Tuners 

Ac, Straight for G -E 250 (QB) Sep 143 
Afc Improves FM (Heathkit FM -3)* 

(Montgomery) Jan 123- (QB) 
Apr 123; Jul 53 

AM -FM Tuner, Modernize Your 
(DiElsi) Mar 105 

Amplifier, Mobile, for Tuner (QB) Mar 128 
Auto 

Heater Supply, Variable Dc, Uses 
Tuned Filters* (Sanford) Mar 102 

PA (QB) Aug 114 
13- Transistor (What's New) Jun 49 
Transistorized and Hybrid (Darr) 

Part I -New Tricks or "Look, Maw, 
No Vibrator" Nov 98 

Part II- Printed- Circuit Boards; Some 
Special Circuitry Dec 42 

Bfo, Low -Noise (REC) Aug 120 
CD Monitor* (Mendelson) Sep 56 
Converter, 80 -Meter Novice, for Broad- 

cast (QB) Feb 120 
Discriminator, Stabilized (Pat) Sep 142 

154 

"The baby's asleep! 
it out here!" 

Dynaflex Broadcast Receiver, Build 
a* (Tooker) Feb 82 

FM 
orrespondence Apr 16 

AM, Modernize Your (DiElsi) Mar 105 
Amplifier, Mobile, for (QB) Mar 128 
Antenna (REC) Nov 141 
Boosting 152 -162 -MC Signals (REC) Dec 118 
Easy -to- Align! (Abbatecola) Jul 54 
Radiation (NB) Jun 10 
Radio, Pocket -Size (What's New) May 47 
Afc Improves (Heathkit FM -3)* 

(Montgomery) Jan 123; (QB) 
Apr 123; Jul 53 

Tuning Indicator (QB) Jul 109 
Free - Power' (Hollmann) Apr 85 
Frequency- Changer, 2 -Tube) Apr 49 
If Transformers, Defective (Garrett) Apr 97 
Interference 

Broadcast -Set Front End Traps If* 
(Ives) Aug 60 

Radar (QB) Sep 143 
Power Supply 

Ac -Dc* (Pearce) Dec 46 
Hum Cancelling) Apr 49 

Regenerative, Uses New SB Transistor* 
(Bohr) Apr 100 

Satellites, Tracking US (McQuay) Dec 44 
Shortwave, Transistor* (Braunbeck) Aug 84 
Signal- Powered (REC) Oct 164 
Solar- Powered, Helmet (What's New) Aug 54 
Sound in AM, Improving (Stratmoen) Mar 60 
Sputnik, Monitoring (Scott) Dec 40 
Superregenerative (Pat) Nov 153 
TRANSISTOR 

Auto 
13- Transistor (What's New) Jun 49 
and Hybrid (Darr) 

Part I -New Tricks or "Look, 
Maw, No Vibrator" Nov 98 

Part II- Printed -Circuit Boards; Some 
Special Circuitry Dec 42 

Free -Power* (Hollmann) Apr 85 
Has Rf Stage (Pugh) (Corres( Apr 16 
Pocket 

Adding a Speaker to (Queen) Jan 144 
Operates Speaker* (Queen) Jun 42 
7- Transistor* (Granoff) Nov 84 
2- Transistor* ( D'Airo) Mar 97 

Portable, Operates Loudspeaker' 
( Rhita) Jan 134 

Servicing ( D'Airo) Apr 92; (Mc- 
Roberts) Nov 103 

Shortwave Regenerator* (Bohr) 
(Corres) Jan 21 

Superregenerator (Pat) Feb 129 
30 -Mc (Bohr) May 57 

l0 -Meter Dx, Works* (Griffiths) May 60 
Correspondence Aug 22 

10 -Meter Rig Goes Vfo* (Read) Sep 58 

"Give me a .01 tubular, Joe, 
and plug this in, will you ?" 

Refrigerated (What's New) Jan 136 
Robot Broadcaster (What's New) May 47 
Schematic -Zenith 500 Royal Apr 92 
Servicing -See also Servicing; Technotes; 

Try This One 
Heater String, Misleading 

(,Woychoski) May 59 
Old Timer s Hint (Corres) Aug 20 
Things Ain't Always What They Seem 

) 

Transistor( Radios ( D'Afro) Apr 92; 
Aug 78 

(McRoberts) Nov 103 
Tricks of the Trade (Layden) Sep 60 
Vtvm Measures Ac Amps (Lederer) Aug 85 

Signals, Reflected (NB) Jul 6, Aug 6 
Stereophonic Broadcast (NB) May 16 
Sunspots and Disturbances (NB) Jul 6 
Transceiver, 500 -Million -Mc* ( Pallatz) Oct 93 
Transistor -See also Radio, Receivers 

L- C- R- Coupled Circuits (Pugh) Jun 44 
Tuners -See Radio, Receivers 
TV Sound Tuner* (Graham) Jun 46 

Correction Oct 99 
Typewriter Sends Morse Code) Aug 53 
Voltage Regulators, Selenium Diode* 

(Gnessin) Jun 48 
Volume -Control Circuit (Pat) Sep 140 

RADIO- ELECTRONIC CIRCUITS 
Agc, Keyed British Feb 126 
Antenna FM Nov 141 
Battery Eliminator Dec 118 
Bfo, Low -Noise Aug 120 
Biaset, Dyna Oct 165 
Blinker, Neon Novelty Sep 148 
Boosting 152 -162 -Mc Signals Dec 118 
Continuity Tester for Series Tubes Jan 171 
Counter, Photo -diode Jul 117 
Doubler, Full -Wave Jan 171 
Frequency Indicators Feb 127 
Garage -Door Operator, Light Switch 

Controls Nov 141 
Low -Volter Apr 127 
Marker Pips, Polarized Jun 102 
Milvamp Revamped Jun 99 
Oscillator 

Audio, Stable May 136 
R -C Mar 138 

Phasing Earphones Dec 120 
Phono Amplifier, Transistor Jul 116 
Pulse 

Amplifier May 135 
Probe for Vtvm Aug 120 

Relay 
Frequency- Sensitive Jul 116 
Impulse Nov 142 
Quieting Mar 137 
Sound -Operated With Adjustable Time 

Delay Jan 172 
Resistance -Measurement Bridge May 134 
Selenium Rectifier Protection Mar 136 
Side -Tone Circuit Jun 98 
Signal -Powered Set Oct 164 
Tape- Recorder Monitor Apr 127 
Voltage -Step Indicator, Neon Aug 121 

Record Tracking (Crowhurst) Oct 40 
Records, etc -See Audio 
Relay 

Averts Toyland Tragedy* (McRoberts) Dec 102 
Frequency -Sensitive (REC) Jul 116 
Impulse (REC) Nov 142 
Polarized, Inexpensive (Lasker) Feb 63 
Ratchet (QB) Sep 144 
Sensitive, Saves Standby Power* 

(Driver) Oct 84 
Sound- Operated, Has Adjustable Time 

Delay (REC) Jan 122 
Sync -Trigger) Apr 49 

Remote the TV Speaker (Sodaro) Aug 39 
Remote Controls 

Garage -Door Operator, Light Switch 
Controls (REC) Nov 141 

2 Channels? Easy* (Safford) Oct 82 
Touch -Plate Controller* (Sandretto) Sep 61 
Zauberschalter (What's New) Jan 49 

Rf Capacitance Meter* (Queen) Mar 95 
Rhomboids for TV Reception (Kline) May 56 

S 

Satellites, Tracking US (McQuay) Dec 44 
Saturable Reactor Controls Sweep Genera- 

tor (Scott) Apr 39 
Second Speaker Adds Realism (Crowhurst) Mar 52 
Selenium -Diode Voltage Regulators' 

(Gnessin) Jun 48 
Self -Calibrating Marker Generator* 

(Graham) Jan 112 

Semiconductors -See also specific subject; 
Transistors 

Amplification, 2 New Approaches to 
(Leslie) Nov 32 

and New Tubes Jan 166, Feb 116, Mar 126, Apr 
118, May 121, Jun 115, Jul 99, Aug 
104, Sep 137, Oct 155, Nov 137 Dec 122 

Chloroplasts as (NB) May 12 

Selenium Diode Voltage Regulators* 
(Gnessin) Jun 48 

Silicon- Carbide Low -Temperature Rectifier 
(NB) Jul 6 

Silicon Junction Diodes (Rhita) Jun 65 
Silicon, Ultra -Pure (Pat) Jul 115 

Spacistor (NB) Sep 6; }Nov 32 
Thermo -compression Attachment of Leads 

(NB) Oct 10 

Thyristor (NB) Dec 6 
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Amerely insert 
card in slot 

-lip power lever to 
"power -on" position 

simple as A- B -C... 
Cpress calibrate 
lever and accust 
calibration cDntrol 

EW R A WT-110A 

AUTOMATIC TUBE -TESTER 
means more service profits! 

Dollar for dollar, feature for feature, you'll 
find RCA's WT -110A the fastest, most accurate 
automatic punched -card tester you can buy 
today. It's a virtually obsolescence -proof design 
... from the exclusive RCA 700 -card capacity 
magazine file that always keeps the pre - 
punched cards in type number sequence, to 
the fully automatic circuit setup ( including all 
operating voltages ) and the easy, do -it- 
yourself punch card accessories available to 
keep the tube -card file up -to -date! 

See and test the WT -110A at your local RCA 
Distributor. Prove to yourself what a boost in 
business, prestige, profits the RCA- WT -110A 
can mean! 

TEST EQUIPMENT 

RADIO CORPORATION OF AMERICA 
Electron Tube Division, Harrison. N. J. 

^FR, I 9 5 7 

All this for 

$199s° 

USER PRICE (Optional) 
Pticce higher in Hawaii and Alaska 

automatically sets up socket connections, and oll 
operating voltages such as heeler, signal, plate and 
screen voltages, and bias (both fixed and cathode). 

checks tubes for transconductonce, gas, shorts, and 
leakage between eleme its. 

automatically selects correct conditions from 220 
possible combinations of heater voltage (from 0.1 

volt to 120 volts) at currents up to 4 amps., 10 bias 
voltages and 11 values of cathode resistors. 

tubes, such as rectifiers, tested under heavy load cur- 
rents up to 140 ma per plate. 

high -and -low sensitivity ronges for leakage tests. 

12 -volt plate and screen supply for testing new auto- 
radio tubes. 

meter protected against burnout. 

test card provided for checking instrument. 

239 pre -punched cards suppliec with instrument 
cover 95% of currently active TV tubes. Pre -punched 
accessory cards available. 
active card magazine capacity -350; storage capac- 
ity- 350...a total capacity of 70G cords. 
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ANNUAL INDEX (Continued) 

Sensitive Relay Saves Standby Power* 
(Driver) Oct 84 

Servicing -See also specific subiect 
Basement and Part -Time Technicians 

(Corres) Jan. 22, Feb. 16, Apr 17, 
Jun 14, 16, 18, Sep 22, Oct 22 

Do- It- Yourself (Corres) Sep 18 
Manufacturer's (Corres) Jan 21, Mar 24; 

(Tech News) Jan 164, Feb 107, 112, 
Apr 120, May 125 

Servicing Color TV Gating Circuits 
(Waner) Jan 70 

Servicing Gated -Beam Discriminators 
(McRoberts) Aug 37 

Servicing Modern Damper Circuits (Mandl) Jul 59 
Servicing Transistor Radios (D'Airo) Apr 92; 

(McRoberts) Nov 103 
Shortwave Transistor Regenerator` (Bohr) 

(Corres) Jan 21 
Simple Method Checks Coil Inductance 

(McCready) Sep 54 
Simple Power- Transistor Test (Caldwell) Sep 51 
Sine -Square -Wave Generatore (Queen) Apr 42 
60 -Watt Amplifier Uses New KT88's` 

(Steckler) Aug 43 
Speech -Music Discriminator (Predmore) 

(Corres) Jan 21, Feb 10 
Sputnik, Monitoring (Scott) Dec 40 
Squelch That Blurb* (Schulke) Jun 78 
Sunspots 

Study (NB) Jul 6 
and TV (West) Aug 33 
TV Dx (Cooper) Jan 80, Mar 49, May III, Jul 76. 

Sep 117, Nov 55 
Surveillance Kit, Electronic* (Garner) 

Part 1-Amplifier, Rf and Inductance 
Pick ups Sep 81 

Part II -More Pickups; Accessories Oct 62 
Sweep Tube, TV's Workhouse (Hamlin) Apr 50 
Switch Probe for Rapid Measurement` 

(Frantz) Sep 53 
Symbols -See Abbreviations and Symbols 
Synchronized Color Subcarrier Signal 

Generator` (Novak) Jun 53 
Syncopation by Automation (Klein) Jun 36 

T 

Tacan Data Link (NB) May B 
Tall -Tower Techniques (Darr) 

Part I- Assembly; Guy Wires; Location Jan 56 
Part II- Assembly; Erection Feb 48 

Tape Recorders -See Audio 
TECHNOTES - See also specific subject, 

servicing. (Unless otherwise 
noted, references are to 
Technote Dept.) 

Cabinet Finishes Marred (Magnavox 
Syntex) Feb 124 

RADIO 
Auto Antennas Jun 
Battery Operation (RCA 65BR) Feb 
Drift, Intermittent (Motorola 705 Auto) Sep 
FM Discriminator Sensitivity Loss Feb 
Shortwave Reception (RCA 7 -BX -10 

Portable) Jun 
Static Noise (Crosley R -104) Jan 
Tuning Capacitors Noisy Apr 
Volume Drop (Majestic 2C60P) Apr 
Wafer- Switch Repair Aug 

TAPE RECORDER 
Fan Blades May 
Hum (RCA 7 -TR -2, -3, TRC -I) Jun 
Takeup Tension (RCA 7 -TR -2, -3- TRC -I) Jun 

121 

125 
151 

123 

122 
i76 
i24 
125 
76 

130 
120 
120 

TELEVISION - 

Adjacent -Channel Trap (Bendix T19) Mar 135 
Agc ,>acdering (RCA CTC5N) Nov 148 
Antenna 

Gonset -Line Match (Clinic) Oct 124 
Line Check Sep 152 

Arcing 
Audio Socket (Trav -Lar 1710) 

(Clinic) Apr 55 
In Picture (Hoffman Colorcaster 706; Jan 176 
Intermittent (Sylvania I -532) (Clinic) Jan 68 
Picture Tube Feb 123; (Motorola) Apr 126 

B Plus High (Olympic 766) (Clinic) Oct 128 
Beam Eliminator (Westinghouse V- 

2344) (Clinic) Mar 51 
Brightness 

Excessive (Admiral 22C2) (Clinic) Jul 58 
Lacking (Crosley 473) (Clinic) May 

108, (Admiral 21 FI) Jun 76 
Buzz (Crosley AT -IOM) Oct 150 

Channel Switch (Westinghouse H- 827T21) Jun 122 
Color 

Change (RCA CTC5) Jul III 
Convergence (Motorola TS -902) Jan 177 
Fringing (Motorola TS -902) Aug 122 
Killer Adjustment (Stromberg -Carl- 

son K -I) (Clinic) Sep 106 
Killer Control (Sylvania 15 -inch) Jul III 

Out (Raytheon) Mar 134 
Sync Poor (RCA 21- CT -663U) Nov 149, Dec 133 
Weak or None (RCA 2I -CT -663U) Nov 147 

Compression (Truetone 2D15308) Oct 151 
Convergence (Hoffman 703) Sep 152 
Crystal Bias in Uhf Tuner (Motorola 

WTT -81) (Clinic) Apr 55 
Drive Excessive (Sylvania 1 -515) 

(Clinic) Dec 94 
Field Coil Resistance? Dec 135 
Fine Detail Poor (Magnavox CT- 358BA) 

(Clinic) Nov 
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Front -End Fault (Sylvania I5 -inch) Oct 150 
Globar Resistor (G -E I7C125) (Clinic) Jan 68 
Ground Waves Jun 76 
Heater -String Modification (Clinic) Feb 53 
High Voltage 

Fuse (RCA KCS96) Sep 151 
Intermittent (Philco 5071400) (Clinic) Jan 69 
Missing (RCA 21CT660 Color) Jan 176 

(Westinghouse H- 626716 May 129 
Rectifiers Sep 152 
Regulation (Du Mont RA- 340/341, 

342/343) Apr 126 
Regulator (TTO) Sep 148 
Transformer Replacement May 149 

Horizontal 
Curve (Philco 22D4I62) (Clinic) Nov 57 
Drift (Crosley 431 -1) (Clinic) Jan 68 
Drive 

Excessive ( Sparton I5V215) (Clinic) Sep 104 
Line (Philco 7L40) Dec 134 
Range (Crosley 472) (Clinic) Sep 106 
Stabilization (Clinic) Feb 53 

Dynamic Convergence Lost (Motor- 
ola TS902 -A) Nov 148 

Oscillators Jun 120 
Hunt (Emerson 120245DN) (Clinic) Aug 36 
Pull (Philco D -201) (Clinic) Nov 56 
Width (Stromberg- Carlson 421) 

(Clinic) Jan 69 
Interchangeability of 61306, 6CU6, 

6DQ6 (Clinic) Aug 36 
Interference on All Channels (RCA 

21- CT -660U Color) Apr 126 
Intermittent Oscillation (Emerson) Dec 133 
Long -Range Reception (Clinic) Oct 129 
Parasitic Oscillations (Westinghouse 

V -2342) (Clinic) Jul 58 
Patch Cable (Sylvania 

1 -521, -533) May 130 
Picture 

Detector Failure Apr 125 
Everything Gone (G -E 805) Nov 147 
Flashes (Pacific Mercury 150) (Clinic) Jun 61 
Gone (DuMont RA -165) Dec 135 
Narrow, Brightness Down (Zenith 

Z -222C) Nov 14 
Not Centered (Philco 5171601) Apr 125 
Pulling (Du Mont RA- 340/341, 

342/343) Apr 126 
Smear (Du Mont RA- 370/371) (Clinic) 

Aug 36; (Packard -Bell 8851) 
(Clinic) Jun 61 

Streaks, Intermittent (Motorola 14T4) Apr 124 
Tube Off Center (Westinghouse V- 

2287) Sep 150 

( / "First high- fidelity hearing aid 
56 on the market!" 

Popping Noise (Hoffman Colorcaster 
706) Jan 

Power- Transformer Hum (Olympic 
DA) (Clinic) Jul 

Printed- Circuit 
Connection (Clinic) May 
Interaction (Clinic) Aug 

Raster Reduced (RCA 2751) (Clinic) Jan 
Ringing (Pacific Mercury 150) (Clinic) Dec 
Sensitivity Increasing (Sylvania I -520) 

(Clinic) Sep 
Snivets (Capehart CX -43) (Clinic) May 
Sync 

Buzz (Philco TV -300) (Clinic) Jun 
Improvement (Admiral 22C2) 

(Clinic) - 

Intermittent (G -E 14007) (Clinic) 
(Westinghouse V22431) 
(Clinic) 

Poor (Bendix 21K3) (Clinic) 
Tilt Control Shorted (Motorola 

TS -902) Sep 
Transistor Portable (RCA 7- BT -10K) Oct 
Tuner (Admiral) Oct 

Cascode (RCA 7120) (Clinic) Sep 
Remote (G -E 901) (Clinic) Sep 
Turret Jul 

Vertical 
Buzz (Motorola TS -216) (Clinic) Jan 

69; (Admiral, Motorola) 
(Admiral, Motorola) 

Instability (Crosley H- I7TOWH) 
(Clinic) Jan 

Jitter (Bendix FM27C) Aug 
Linearity (Crosley 483, 484) Feb 
Nonlinearity (Clinic) Oct 
Roll (Admiral 24E1) (Clinic) Nov 57; 

(G -E 21C200) (Clinic) Nov 57; 
- (RCA 1956 Printed -Circuit 

Chassis) Jun 
Size Change (Du Mont RA- 340/341. 

342/343) Apr 
Sweep Loss, Reduced Raster 

(Crosley 466) (Clinic) Apr 
Sync 

Instability (Philco TV -350) (Clinic) Dec 
Loss (RCA KCS83) (Clinic) Feb 

Video Detector Crystal (Du Mont 
340/341, 342/343 Mar 

Voltage Vanishing (Du Mont RAI09) Sep 
Volume 

Reduced, Excessive Hiss (RCA KCS47) Apr 
Weak With Smearing (Philco Rf 97) Mar 

Weak Signal and Oscillator Drift Mar 
Width 

Fluctuating and Monkey Chatter 
Jul 

Loss of ((etchellrCarllson3)151) (Clinic) Jan 
Yoke Defective (RCA 7T104B) (Clinic) Jan 

TEST INSTRUMENTS 
Meter Response (Hickok 534) Feb 
Shorts, Excessive (Hickok 534) Feb 

Correspondence Jul 
Trace Dimming (Heath Scope OM -I) Jun 
Vtvm 

Erratic 
Low Voltage Reading (EICO 221) 

Telemetering, Lifeline of Guided -Missile 
Research (Brooks) 

176 

58 

109 
36 
69 
93 

104 
110 

61 

Mar 51 

Nov 57; 

Nov 57 
Nov 57 

50 
50 
51 

00 
03 
12 

Feb 125 
Feb 125 

TELEVISION 
Agc from Sync Clipper) 
Amplifiers 

Bandpass, Peaking in Color (Center- 
ville) Jan 54 

Triode Sound If (Emerson)) Jan 60 
Video, Push -pull, Doubles Picture 

Signal (Libes) Apr 53 
Antenna 

Adding Stack (QB) Mar 130 
Helical, for Uhf (QB) Jul 109 
Printed Circuits in (What's New) Apr 47 
Rhomboids for TV Reception (Kline) May 86 

Correction Jun 119 
Stubs (Clinic) May 106 
Systems (Selling)} Jan 49 
Tall -Tower Techniques (Darr) 

Part I- Assembly; Guy Wires; Lo- 
cation Jan 56 

Part II- Assembly; Erection Feb 48 
Audio Quality (Selling)} Jan 49 
Auxiliary TV Circuits, Understanding 

(Garrett) (Part I) Dec 80 
Bilingual) Aug 52 
Bi -Tran, 2 Programs to Channel (NB) Nov 6 
Booster 

Dual Cascade (QB) Jan 174 
Low -Noise` (Lange) Nov 52 

Circuits, Most Useful 1957 Jan 84 
Closed- Circuit, Penn Station (What's 

New) May 47 
Color 

Installation Problems (Middleton) Dec 58 
Peaking in Bandpass Amplifiers (Cen- 

terville) Jan 54 
Practical Installation (Middleton) 

Part I- Fuzzball Needs a Little Help Sep 107 
Part 11- Purity, Degaussing, Con- 

vergence Oct 116 
Part Ill- Horizontal Dynamic Con- 

vergence Nov 61 

Servicing -See Television, Servicing; 
Test Instruments 

Tape Recording (NB) Jan 14 

3- Dimensional (NB) Oct 6 

68 
122 
124 
129 

122 

126 

55 

94 
53 

133 
151 

125 
134 
134 

III 
69 
69 

124 
123 
14 

121 

Jul 113 
Aug 123 

Apr 56 

Jan 63 

RADIO -ELECT 
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"HUNTERS & SPORTS HEATERS" 

Kerosene or Gasoline Heater 
Reduced to $4.95 

Brand new. Evans blue flame heater. 
Output approx. 50,001) BTU. Ideal for 
garage or shack where not confined. Size: 
10" dia. x 12" high. Cost Govnmt. many 
times our low price. Shipped in orig. 
Packing; wt. 47 lbs 54.95 

HRU -28A GENERATOR -579.50 

RC -58.8 FACSIMILE SET -$59.50 ea. 

ifomeilte gasoline generator 28.5 V. 
DC at 2 KW. 
3 -l00 RPM motor 
speed. Electric or 
rope start. Use to 
power surplus air 
raft radio equip - 

::t. cabin or 
power, 

i ':1ft 
e 

starting, 
etc. These units 
rebuilt like new 
by the U.S. AR 
Pm'ce and have 

of been run 
since. Size 21 Ic, 
52.15/S" x 171/ ' 
Wt. 115 ills. Or- 
igmal AF boxed. 

ranleed. Ship. 
,et. 210 Iós. 'In- 

cluuction book In- 
ded.,' 

Brand new, omplete, ready to operate by connecting to 12 V. 
DC source. Spare parts included with ample supply of ink and 
paper. Transmits and receives and prints. signatures and copy. 
Ideal for loan offices, banks or other businesses where .ig 
natures must be verified, etc. Use two sets together with 2 wires telephone line or radio carrier between. Cost Gvmt. 
approx. $6000. Your price, In original packing. only $59.50 
ea. Ship. wt. approx 300 lbs. 

TU -10B TUNING 
UNITS 

$2.50 ea. 

M -1 Odograph, over $5.000 
value -$89.50 

See Nov. 1944 Electronics for 
Full Description 

This is a survey instrument for auto- 
matically drawing a map of the terrain 

which the jeep or other vehicle to over 
hlch it is attached traverses. These 

instruments mfgd. currently by Monroe 
Co. alculating Machine o. ands sold in ex- 

cess of $5,0110. Our surplus purchase 
allows passing on these machines at 
this value. Order arly. only 200 in 
stock. Units hase been rebuilt by Corp 
of Engineers. U.S. Army and guaran- 
teed good condition. Ideal for pros - 
pectors. oil companies. power line and 
farm use. Nothing else needed for oper- 
ation except vehicle. Many are using 
the compass unit for automatic pilots 
on boats -many. many applications. A 

lreal machine. Ship. wt. approx. 300 
bs Our Price 589.50 ea. 

Freq. Crystals... Less Than Sc Ea. 
Imagine crystals costing Govnmt. $3.50 to $12.50 ea. in 
this assortment. 11111 brand new; various fregs. plenty in 
ham bands. Practically all types of holders; all mounted: 
guaranteed to oscillate. 
Assortment of 100. Ship. wt. 4 lbs $4.95 

Andover Power Plants 
$185 ea. 

This is the D2 plant that has 
bet in ahvays ill such great demand 
for use as portable welders and 
auxiliary power- Delivers 28.5 V. 
DC up to 200 amps. continuous. 
The lightweight aircraft type motor 
on these plants had a Gvnmt. ae- 
quisition('ostof$21r.37.00 ea. Motor 
Is 2 cylinder 4 cycle aireooled with 
hi- tension magneto type shielded 
ignition ratted at to IIP at :12ug 
RPM. Entire unit weighs approx. 125 lbs. Guaranteed good contrition. 
Ship. t: t. :I00 IL -. Price $185 Engine, only now ,:i :. : plant for only .$125 ea. Ship. wt. 2511 lbs. 

GOLF CAR MOTOR $12.50 Bland Nec r, 1. in motor with separate terminals for armature A field to allow rolmn i ion _n series. shunt, or easy reversing. Approx. 5" dia. 10" length loci m l i is i -Tar' shaft extension. Shaft is %" dia. Mounts by four 4" titrrad, d .11cí %" long on shaft end of motor. 

Brand New TIe -i0R timing units for the 
11C -191 or :(73 i ransntitter. The Popidar 
one for Parts :uni ease. Size 161,4" x 7 %" 
x 71/2". Shut, at. 15 Ills, 

LEEDS & NORTHRUP MICROMAX 
RECORDERS 

Metal Locators- $39,50 
The ramous .St IC-ti'_':' 

11 

: de- 
tector which has been found 
to be unexcelled for locating 
hidden metallic objects such as 
pipes. treasure, etc. Hundreds 
in use by prospectors, mining 
companies, plumbers. veneer mills, etc. Comes complete In carrying case and checked 
ready for Operation with ad- 
dition of batteries 1,510w. Case 
size 2814" x 16" 81 /4". 
Operating carrying wtx approx. 
15 lbs. Ship. wt. 55 lbs. 
Price $39.50 ea. 
Batteries for above SCR -625 

$4.25 set. 

SYNCHRO MOTORS 

$2.95 ea. 

110 V. 60 cycle 
Purchase of a large quantity of 
these motors allows this special 
price. Navy type 5 synchros 
motors that cost the Gvnmt. $80 
ea. Apply to many uses such as 
beans rotation and indication, 
weather canes, etc., etc, By merely hooking like wires of 
a pair of these together and applying 110 V. (10 Cy. to the 
function of the two Rotor wires, any movement applied to 
either shaft is repeated on the other unit which may be 
100's of feet away. Units are used but guaranteed not 
burned out. Ship. mgt. 71,¢ lbs. ea. Order a pair for $5.75. 

S 

BC-604 

Strip type recorder used for controlling and recrding wide variety of processes. Used originally for temp. range of 350 -550° C. 
bat may be changed for other applications. 
Operates on Wheatstone bridge principle 
,sing AC galvanometer movement. Original 

cost several times our low price. Re- 
moved from demilitarized equipment which 
In many c was new. Sold s used but 

rnteed5 or money back if not satisfied. 
Ship. wt. approx. 165 lbs. $179.50 ea. 

Mobile Hams Attention! 
6 -12.24 V. VIBRATOR POWER SUPPLY 

$9.95 
PE -237 Non- cynehronous vibrator type. In- 
put: It V. 36 amp.. 12 V. 17 amp., or 24 V. 
9.5 amp. D('. Output: 523 V. In'. ma.; 
amp., 1105 V. D('. 4.2 Ma., 6.5 V. DC 2 
amp., O V. DC 1 amp., 1.35 V. DC. 45(I 
Ma. Higher current drain may be obtained 
with no ill effect. This pater supply has 
been successfully used for powering the BC 
604 Xmtr. below. Steel brown crackle case size 201/2" x 
11" x 10 ". Ship. wt. 119 lbs. ea. Excellent to new con - 
dition. Price $9.95 ea. 

30 AMP. BATTERY CHARGER 
WHILE SUPPLY LASTS -512.50 ea. 

Cost Government 
$3oí1 ea. Our 
purchase of large 
quantity allow' this bargain. 
Ward -Leonard 
Mfgd. Type El: 
33510. Charging 
rates up to 311 
amps. on 12 -30 
volt battery corn - 
minatlons ( 6 - 1 5 cells ). Operates 
from 110 V.D.C. 
Size 20" wide x 
20" high x 10" 
deep. Shipped in 
original overseas 
pack with spares 
and cord. Wt. 65 
lbs. Ship. wt. 
145 iba. 

Receiver R -1 /ARR -1 -$1.95 
A two -stage ItF s upeerhet converter in range of 234 -258 
Mc. Ideal for conversion to Various preset estocs, ham 
220 Me. converter, or other uses. Uses 4 -954 acorn 
tubes supplied. In compact aluminum case l0" x 31/2" 

t3 ". Filaments operate from 12 or 24 V. by merely 
hrowing switch contained in unit. Complete with con- 

version article as in Jan. 1949 "Radio -TV News." Brand 
new demilitarized units (input coil insulation broken - 
easily repaired). Used units that are not demilitarized also available- specify new or used. Ship wt. 4 lbs. 

Price $1.95 ea. 
12 or 24 V. co axial antenna relay for above or other 
mobile transmitter -receiver equip. New $1.25 ea. 

SEXTANT $254 value 
$17.95 

Air Force ilhlbble type sextant 
at a price to name quickly a 
large quantity surplus pur- 
chase. These instruments 
collie in original carrying case 
complete with telescope but 
less battery case used for arti- 
ficial light source (this can be 
made from 2 -cell flashlight). 
Mfg. by Ansco or Fairchild. 
Optics alone worth this price 
if you have no need for sex- 
tant. Ship. wt. approx. 10 lbs. 

110 V. RECTIFIER SPECIAL -$2.85 

New G.E. dry disc rectifiers 
for changing 115 V. AC to DC. 
Has one amp. rating-more in- 
termittant or with forced air 
cooling. Size approx. 9" ?; Fj" 
x 3% ". Ship. wt. 10 lb,. 

TS -9 Haadset -$1.99 
Ideal for your mobile rig. 
Contains 250 ohm rec. ele- 
ment and single button carbon 
mike transmitter unit. Will 
replace your T -17 Ilandnlike 
or other SR mike. Excellent to 
new contrition. Ship. wt. 5 
lbs. Price $1.99 ea. 

SURPLUS ENGINE -New -$17.95 
2.3 H.P. 2 cy. horizontal engine manufactured by or for 
Jacobsen. Ball bearing crankshaft. Weighs only 8512 lbs. 
Attach your own coil and battery. Ideal for alt- prepellerl 
boats, ice sleds, morsels, etc $17.95 
Shipped as shown with propeller but less hub for attach- 
ment. 

Storage Battery Pack -BB -208 
$3.50 ea. 

Contains (iu1.1' :.6 V. 18 cell lead acid 
batteries size 41/2" a 1 -7/16" x 15/16 ". 
Wt. approx. 5 oz. ea. and one 6 v. 3 

cell lead acid battery size 4 -3 /16" x 
11.4" x 15/16" wt. 5 oz. All batteries 
dry charged and must he fille:! with 
1.265 sp.g. sulphuric acid before use. 
(Acid not incl.) Ideal for models. vest 

packet transmitter, and other compact 
Service requirements. All new in vac- 
uum sealed ran. Ship. wet. of all 4 

batty: ies 2 lbs. 

Transmitter- 
$9.95 ea. 

30 watt crystal controlled on 10 
preselected channels in range of 2027.9 Mc. F3 emission. Oper- 
ates from 12 V. or 24 V. DC 
(dynamotor not suwplled). Tubes 
and meter supplied worth the price 
of entire unit. Size. 18" x 10" x 
12 ". Excellent to new condition. 
Ship. wt. approx. 100 lbs. ea. 
Price $9.95 each. 
Receiver and Transmitter combi- 
nation $25.00 set 
Order a receiver and transmitter 
combination for mobile or co 
station or for wireless intercom. 

ESSE RADIO CO. 
42 WEST SOUTH ST. OR- 

DERS. OTHERWISE CORDER WILL BE BE SHRIPPEID EX RESS COLL CINDIANAPOLIS 

25, IND. AR 

IF 
EEEDD 

PREPAIID W 
INS F 

10 DAYS OFR RECEIPT 
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ANNUAL INDEX (Continued) 

Commercial Killers 
Speech-Musk Discriminator (Pat) Jun 123 

Correspondence Jan 21, Feb 10 

Squelch That Blurb* (Schulke) Jun 78 
Dx (Cooper) Jan 80, Mar 49, May III, Jul 76, 

Sep 117, Nov 55 
And Fish Aug 53 
Sunspots and TV (West) Aug 33 
Target for Dx -ers Mar 124 
Tips From a Dx -er's Notebook 

(Cooper) Nov 58 
Transoceanic (Graf) Jul 79 

Educational (NB) Apr 6 
Electron -Gun Assembly, Low -Voltage 

(What's New) Apr 46 
Flyback Circuits, Modern (Dines) Oct 132 
Hearing Aide (Cozzo) Dec 78 
Hot Chassis 

Death Rides the (Shunaman) Oct 100 
Don't Be a Shock Absorber 

(Glickstein) Mar 46 
Shocking Sink (Welz) Aug 38 

Kinescope 
Brightener (Pat) Mar 139 
Flat (Pat) Jan 169 

Medical Uses 
Cancer Detection (NB) Mar 22 
Endoscope (Pat) Jun 123 

Modular (NB) Mar 15 
Over -the -Horizon (NB) Feb 8, May 8, Oct 6 
Portable (What's New) Aug 54 
Radiation (NB) May 8- (QB) May 127 

Scare (NB) Aug 6; ( Corres) Oct 16 
X -Rays from TV Sets Corres Dec. 16 

Receivers Trends in 1956 -57 (Scott) Jan 60 
Remote Controls, 2 New (Maxwell) Feb 42 
Schematics 

Admiral 18Z41 (I8Z4ESA, -FSA, -LSA, 
-PSA; runs 10 -13) Jan 84; 
14YP3B B -Plus Arrangement Jan 62 

Du Mont RA- 380/381 Agc and Sync 
Clipper Jan 63 

Emerson 120284 -P, -85 -T, -86 -P, -87 -T, 
-90 -P Jan 86 

G -E ER- S -MM56 (17T025, -26) Jan 88 
Motorola Uhf Tuner Jan 63 
Muntz 600 Sound Section and Reflex 

Amplifier Jan 62 
Philco 7170, -71, -70 -U, -71 -U Jan 90 
RCA Portable KCS110B (8 -PT -7030, -I, 

-4) Jan 61 
RCA Victor KCS98A, -C, -E, -F (21-T- 

7112, -13; 20 -T -7117; 21 -T -7152, 
-53, -57; 21 -T -7355, -57) Jan 92 

Westinghouse V -2344, -54, -45, -55 Jan 94 
Zenith 400 Remote Control Feb 43; 

16Z20 (16Z25) Jan 96 
Servicing -See also Technotes, Test In- 

struments Try This One 
Antennas; Stubs (Clinic) May 106 
Bar Generator for Your Kit* (Bohr) Oct 55 
Brush With Death Oct 113 
Color 

Bar Generators (Clinic) Nov 56 
Black- and -White Adjustments 

(Mandl) Jan 43 
Gating Circuits (Waner) Jan 70 
Getting Acquainted With 

(Middleton) Jan 74 
Loss (Clinic) Sep 100 
Picture Analysis (Clinic) Oct 124 

Customers We Could Do Without 
(Margolis) May 98 

Damper Circuits, Modern (Mandl) Jul 59 
Dummy Tube Oct 150 
Extra TV Service ...How to Sell It 

(Highstone) Jan 48 
Filter Implosion Aug 123 
Gated -Beam Discriminators 

(McRoberts) Aug 37 
Hints (McRoberts) Sep 121 
Home Servicing Business, Organizing 

a Profitable (Garrett) Sep 94 
Hot Coil Nov 79 
In 1966 (NB) Dec 6 
Interference (Clinic) Mar 50 

Adjacent -Channel (Clinic) May 106 
Interlace, Defective (Clawson) Aug 30 
Intermittents, Locating (Boller) May 94 
Keystoning} Jul 78 
Kit, Universal (Highstone) 

(Corres) Jan 22 
Low -Voltage Power Supplies (Clinic) Jun 60 
Maximum or Minimum Job. 

Do You Do (Margolis) Dec 98 
Picture Quality -Control Signals 

(What's New) Jul 56 
Positive Grid Nov 82 
Printed Circuits (Clinic) May 108; 

Jul 57, Aug 35 
Proper Adjustments Keep Viewers 

Hap 
d by 

(Davis) 
Scope, Saved the (Middleton) Jul 78 
Sell (Extra Service), How to (Mandl) Jan 48 
Setside Manner, How's Your 

(Margolis) Jan 72 
Shop on Wheels (Highstone) Jan 46 
Signal Attenuation (Clinic) Apr 54 
Sunspots and TV (West) Aug 33 
Tale From Cuba (Fenton) Nov 60 
Thermal Cutout Jun 77 
Tubes Faulty in Color Section (Clinic) Dec 84 
Two -in -One Proposition (Miller) Dec 82 
Unusual Occurrences June 76 
Voice From the Future (Highstone) 

(Fiction) Jan 78 
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"I'm afraid I'm going to have 
to take him into the shop." 

Correspondence Apr 16, 17 
Vtvm for Your Multimeter* (Dewar) Feb 57 
Width (Clinic) Jan 67, Feb 52 

Shop on Wheels (Highstone) Jan 46 
Sound Tuner* (Graham) Jun 46 

Correction Oct 99 
Speaker, Remote the (Sodaro) Aug 39 
Station List (Correct to Dec. I, 1956) 

(Schiller) Jan 82 
Latin American (Schiller) Aug 34 
Modifications Jan 16, Feb 8, Mar 22, Apr 10, 

May 12, Jun 8, Jul 10, Aug 8, Sep 14, 
Oct 10, Nov 12, Dec 8 

Tape Recording of Pictures (Pat) Jan 170 
Tax (NB) Jun 10 
Test Instruments -See Test Instruments 
Thirty Years of (Shunaman) Jan 50 
3- Dimensional (What's New) Jun 49 

Color (NB) Oct 6 
C -R Tube (Pat) Aug 126 

Toll (NB) Jul 8; (Corres) Nov 21 
Trends in 1956 -57 Receivers (Scott) Jan 60 
Tubes -See Tube(s) 
Tuners 

Admiral Disc Type} Jan 60 
Motorola Uhft Jan 63 
Sound* (Graham) Jun 46 

Correction Ocf 99 
Tuning Indicator (Liddell) Jun 57; Apr 48 
Uhf -Vhf Deintermixture (NB) May 16 
Underwater Camera Jun 59 
Video Stage, Reflex (Pat) Jul 114 
Voice From the Future (Highstone) 

(Fiction) Jan 78 
Correspondence Apr 16, 17 

Wall Type Sets (NB) Aug 14 
World -Wide (NB) Feb 8, May 8, Oct 6 

10 -Meter Transistor Rig Goes Vfo* (Read) Sep 58 
TEST INSTRUMENTS 

Absorption Analyzer (Kingston VS4)} May 48 
Af Generator, Modifying (QB) Apr 122 
A -I -R Generator, Transistor* (Queen) Aug 92 
Antenna Lead -in Tester (Superior 76 )} Aug 88 
Audio Oscillator, Extended -Range* 

(Hedge) Dec 36 
Bar Generator(s) 

Color (Clinic) Nov 56 
For Your Service Kit* (Bohr) Oct 55 

Battery Eliminator (QB) Feb 120; (REC) Dec 118 
Biaset (Dyna) (REC) Oct 165 
C -R Bridge (Superior 76)} Aug 88 
Capacitance 

Bridge, Transistor* (D'Airo) Feb 60 
Meter, Rf (Queen) Mar 95 

Capacitor Checker (QB) Mar 28; *( Cozzo) May 51 

"Most severe case of corono I 
ever saw. Turn the light back on." 

Carrier, Tube and Tool (TTO) Sep 145 
Coil Inductance Simple Method Checks 

(McCready) Sep 54 
Contact Potential for Loadless Meter- 

ing (Bartholomew) Apr 41 
Continuity Tester 

For Seres Tubes (REC) Jan 171 
Pocket (TTO) Jul 119 

Crystal -Controlled Generators} Aug 53 
Current Tester (Pearce) Apr 43 
Field- Strength Meter Add Tuner Test to 

(Centerville) Dec 35 

Flyback 
And Sweep Circuit Testers (Scott) Jul 42 
Checker (Knightkit)} Jul 44 

Frequency- Marker Inserter* (Graham) Aug 96 
Headset Booster, Assemble This* (Louis) Sep 38 
Horizontal Oscillator} Aug 53 
Ignition Analyzer Checks Car Trouble 

Electronically (Gernsback) Sep 46 
In- Circuit Horizontal System Tester 

(Simpson 382)} Jul 43 
Increductor} Apr 39 
Kilovolter, Transistor* (Queen) Feb 58 
Line Plug, Three-way (Corres) Feb 12, Apr 22 
Marker Generator 

Bandwidth* (Graham) Jul 45 
Crystal (TTO) Aug 114 
Self -Calibrating* (Graham) Jan 112 
Time -Base* (Arnold) Nov 110 
Uhf (Pat) Feb 128 

Meter Pointers, Balancing (Cohn) Mar 91 

Moisture Meter, Portable* (Parks) Apr 61 

Correction Sep 100 
Multivibrator, Adjustable (Pat) Dec 128 
Noise Meter, Impact, Uses 3 

Transistors (Rhita) Oct 58 

Oscillator 
Audio (REC) Oct 166 
Black -Box* (Bohr) Sep 49 

Pattern Generator 
Flying Spot (Dyna -Scan) (Scott) Mar 65 
Portable TV* (Hansen) 

Part I- Crystal Control; Positive 
Lock -in Jan 119 

Part II- Construction Details Feb 54 
Part Ill- Adjustment, Operation Mar 62 

Phase -Shift Comparator Measures Fre- 
quency Ratios, Modulation 
(Pugh) Nov 118 

Picture -Tube Checker (Heathkit CC -1)t Aug 88 
Pickup, Crystal, Test (TTO) Oct 162 
Preamp for Vtvm's, Transistor* 

(McCready) Apr 44 
PicProbe (Radionic 300)t May 49 

Probes 
High- Frequency Peak -to -Peak 

(Middleton) Aug 91 

Versatile Set, Build a* (Hansen) 
Part I- Direct, Alignment, Isolation 

and High- Frequency Jun 50 
Part II- Low- Frequency Detector and 

Low- Capacitance Jul 
Substitution (TTO) Mar 141 

Switch for Rapid Measurement* 
(Frantz) Sep 53 

Vom Signal- Tracing (Middleton) Feb 46 
Resonance Indicator (Dynamic 60)t Aug 90 
Rf Signal Generator, More Af Output 

for (TTO) Sep 149 

7 

Schematics 
B &K 1000 Picture and Pattern Genera- 

tor Mar 80 
Dynamic 820 Sweep Analyzer Jul 42 
EICO 368 TV -FM Sweep Generator Mar 40 
Heathkit Ignition Analyzer IA -I Sep 46 
Kingston VS4 Absorption Analyzer May 49 
Knight Flyback Checker Jul 44 
Simpson 382 In- Circuit Horizontal 

System Checker Jul 44 

Scope 
Amplifier (Philco 8300A)f Aug 89 
Calibrator, Transistor* (Bohr) Jun 55 
Sawtooth From (QB) Sep 144 
Switch* (Graham) May 52 

Sweep- Reversing (QB) Aug 116 

Service Aids, Inexpensive Radio -TV 
(Scott) Aug 88 

Signal Generator 
AM High -Speed (Hickok 290X)) Aug 88 
Synchronized Color Subcarrier Signal 

Generator* (Novak) Jun 53 

2- Transistor* (Chernof) Nov 114 

Sine -Square -Wave Generator* (Queen) Apr 42 
Substitution Box (Showers) Jun 52 

Capacitor (Dewar) Sep 48 
Resistor (TTO) Sep 146 

Sweep 
And Flyback Circuit Testers (Scott) Jul 42 
Circuit Analyzer (Win -Tronix 820 

Dynamic)t 
Generator (EICO 368), Saturable 

Reactor Controls (Scott) Apr 
Sync -Pulse Adapter (Win -Tronix 915/960(f Jul 
Three -Way Line Plug (Corres) Feb 12, Apr 
Timer} Apr 
Transistor Tester} Feb 

Improved* (Bohr) Mar 
Power Transistor, Simple (Caldwell) Sep 
Rotary Heater Mar 

Tube Tester(s) 
Automation and (McKay) Oct 53 

(Swontek) (Corres) Mar 24 

Jul 42 

39 
43 
22 
49 
62 
82 
51 
37 
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ANNUAL INDEX (Continued) 
Tuner Test, Add to Field- Strength Meter 

(Centerville) Dec 35 
TV, 2 New (Scott) May 48 
Vtvm(s) 

Ac Amps, Vtvm Measures (Lederer) Aug 85 
Amplifie -- Rectifier fcr Audio Testing* 

(Hedge) Oct 59 
Correction Dec 147 

Calibration Circuit for Peak- Reading 
(Pat) Oct 158 

Care and Repair (Samuel) Dec 32 
Milvamp Modified (REC) Jun 99 
Preamp, Transistor, for (McCready) Apr 44 
Puke Probe for (REC) Aug 120 

Voltages, Regulating Bias and Polarizing 
(Ives) Oct 61 

Thirty Years of Television (Shunaman) Jan 50 
Those Old Radios (Von Zook) Sep 55 
Three -Way Crossover Design (Crowhurst) Jan 137 
Things Ain't Always What They Seem 

(Darr) Aug 78 
Time -Base Marker Generator* (Arnold) Nov 110 
Tips From a TV Dx -er's Notebook 

(Cooper ) Nov 58 
Too Well Checked (Cohn) May 12 

Touch -Plate Controller* (Sandretto) Sep 61 

Tracking Hum and Noise in Magnetic 
Tape Recorders (McRoberts) Jun 41 

Tracking US Satellites (McQuay) Dec 44 
Traffic Control 

Electronics Times Signals (Sands) May 78 
Tacan Data Link (NB) May 8 

TRANSISTOR(IZED) 
A -I -R Gererator* (Queen) Aug 92 
Amplifier(s) 

Class -B, Compensated (Pat) Aug 127 
-Modulator, 6- Transistor, Delivers 

10 Watts* (Hamlin) Aug 47 
Phono* (REC) Jul 116 
Wide -Band (Pat) Aug 127 

Bar Generator, TV, for Your Service 
Kit* (Bohr) Oct 55 

Capacitance 
Bridge* ( D'Airo) Feb 60 
Meter Rf* (Queen) Mar 95 

Clock, Cordless (Pat) Nov 153 
Counter 

Photodiode (REC) Jul 117 
Scintillation* (Kueker) Mar 34 

Headset Booster, Assemble This* (Louis) Sep 38 
Hearing Aid, Class -13* (Queen) Apr 35 
Kilovolter* (Queen) Feb 58 
Low -Voltage Supply* (Queen) Oct 95 
Noise Meter, Impact, Uses 3 Transistors 

Oct 58 (Rhita) 
Oscillator 

Audio, 2 -Tone (Pat) Aug 
Black -Box* (Bohr) Sep 
Crystal (Pat) Apr 

Preamp 
Tape- Head All- Transistor* (Gicca) Oct 
For Vtvm's* (McCready) Apr 

Radios -See Radios, Receivers 
Scope Calibrator* (Bohr) Jun 
Signal Generator, 2- Transistor* 

(Chernof) Nov - Sine -Square -Wave Generator* (Queen) Apr 
Solar- Battery Charger (Pat) Nov 
Tape Recorder (What's New) Jan 
Telephone Circuit (Pat) Apr 
Voltage Regulator (Pat) Feb 

TRANSISTOR(S) 
Ac Power Supply for (Battery 

Eliminator)* (Rhita) Mar 
Batteries for (TTO) Nov 
Circuit(s) 

Breakers for* (Taylor) Nov 
Design Kit (Transimulator) 

(What's New) Jul 
L- C- R- Coupled (Pugh) Jun 

Oscillator, Regulated (Pat) May 
Power From Local Radiation (Pat) Sep 
Rectifier (TTO) Oct 
Replacement (NB) Jan 
Symbols (Corres) Jan 
Test, Simple Power -Transistor (Cald- 

well) Sep 
Tester) Feb 

Heater, Rotary Mar 
Improved* (Bohr) Mar 

Testing and Handling* (Hamlin) Feb 
Types, More About (Penfield) 

Part I -How Drift Unijunction Tran- 
sistors Work; Manufacture 
of Alloy and Diffusion Types Nov 

Part II- Manufacturing Micro -alloy, 
Grown, Junction, Rate - 
Grown, Grown -Diffused, 
Meltback Types Dec 

Unijunction, Using the (Garner) Jul 
Transoceanic TV DX (Graf) Jul 
Trends in 1956 -57 TV Receivers (Scott) Jan 
Tricks of the Trade (Layden) Sep 
True or False Quiz for Audiophiles 

(Burstein) Nov 
TRY THIS ONE -See also Servicing; Technotes 

Amplifier, Williamson, More Gain for Sep 
Anchoring Amplifier Covers Dec 
Audio Switching, Novel Oct 
Batteries for Transistors Nov 
Battery Holders Jun 
Bfo Circuit Jan 
Carbon -Tet Fumes Nov 
Carrier, Tube and Tool Sep 
Chassis Drilling Dec 
Component Leads, Straighten Jul 
Containers From Syringes Jun 

DECEMBER, 1957 

126 
49 

108 

36 
44 

55 

114 
42 

154 
136 
108 
128 

109 
146 

37 

56 
44 

114 
140 
161 

14 
22 

51 

62 
37 
82 
61 

35 

108 
91 

79 
60 
60 

49 

46 
16 
02 
46 
04 
80 
46 
45 
16 
19 
04 

h 11tIZQ 

"We like the idea of having it built in but 
it leaves us a little short of closet space." 

Continuity Tester, Pocket 
Control Shafts, Cut 
Corona Feeler 
Dial- Stringing Aid 
Fuse Puller 
Ground, Low- Resistance 
Heat -Damage Prevention 
High -Voltage 

Filament Winding 
Regulator 

High- Resistance Measurements 
Induction Measurement 
Intermittent 

Heating Kink 
Locator 

Jacks, Cooling Hot 
Lead -in Protection 
Lightning Protection 
Line -Voltage Regulator 
Loading Device 
Marker Generator, Crystal* 
Neon Flasher, Low -Voltage 
Oscillator, AJdi0 
Phone -Tip Adapter 
Panels 

Colorful 
Etched 

Pickup, Crystal, Test 
Probe 

Saver 
Substitution 
Vtvm Combination 

Record Player Slippage 
Rectifiers 

From Salvaged Tubes 
Transistor 

Resistance Measurement 
High 
With Vtvm 

Resistor Repairs 
RI Signal Generator, More Af Output 

For 
Servicing Aid 
Shoestring as Spaghetti 
Slip -on Eraser Uses 
Socket Contact Improvement 
Soldering 
-Gun Application 

Jul 19 

Oct 61 

Jan 78 
Feb 81 

Nov 45 
Feb 30 
Nov 46 

Jan 78 
Sep 48 
Aug 25 
Nov 44 

Jun 03 
Sep 48 
Mar 43 
May 37 
Jul 18 

Jul 18 

Jan 80 
Aug 24 
Jun 03 
Oct 66 
May 37 

Aug 24 
Oct 61 

Oct 62 

Dec 16 
Mar 41 
Jun 03 
Jun 04 

Dec 17 

Oct 61 

Aug 25 
Feb 32 
Nov 45 

Sept 49 
Nov 44 
Nov 45 
Jul 19 

Apr 33 

Feb 31 

lia. -ba 
"That's right ...now grab the 
terminal marked 500 volts." 

Phone Tips Dec 
Pad Sep 
Vise Oct 

Speaker 
Repairs Jan 
Switching 

Audio Oct 
Autos May 

Substitution Box (Resistor) Sep 
Tapping, Breakless May 
Terminal Marking Nov 
Transformer, Isolation Mar 
Tube 

Sockets for Kits May 
Type Numbers Apr 

Tuning -Slug Repair May 
Turret -Spring Tool Feb 
Volume -Control Knob Feb 
Wire Eyes. Forming Jul 

TUBE(S) 
Data and Amplifier Design (Ravenswood 

Part I- R- C- Coupled Pentode Ampli- 
fiers Nov 

Part II- R- C- Coupled Triode Circuits; 
Swing to Drive Output Tubes Dec 

New and Semiconductors 
Jan 166, Feb 116, Mar 126, Apr 118, May 

Jun 115, Jul 99, Aug 104, Sep 137, Oct 
Nov 137, Dec 

Obsolete, Replacement of (QB) Feb 
Television 

Acceleration -Voltage Compensation 
(Pat) Sep 

Apple Tube, How It Works (Colgate) Jan 
Brightener, Kinescope (Pat) Mar 
Flat (Leslie) Mar 
High -Fidelity, TV Tube for (Becker) Feb 
110° (What's New) Jun 
Phosphors, Transparent (NB) Jul 
Semiconductor Camera (Pat) Jan 
Spot Wobble (NB) Jul 
Sweep, TB's Workhorse (Hamlin) Apr 
3- Dimensional C -R (Pat) Aug 
Troubles, Hints on (Glickstein) Jan 
Wamoscope (What's New) Aug 

Tester(s) (Swontek) (Corres) Mar 24; 
(Tech News) Jun 

Automation and (McKay) Oct 
Vacuum Tube, End of (NB) Mar 

Tuners -See specific subject 
Twin -Coupled Amplifier, High Fidelity at 

Low Cost* (Crowhurst) Nov 
Correction Dec 

2 New Approaches to Amplification 
(Leslie) Nov 

2 New TV Remote Controls (Maxwell) Feb 
2 New TV Tube Testers (Scott) May 

U 
Understanding Auxiliary TV Circuits 

(Garrett) (Part I) 
Using Neon Lamps (Clawson) 
Using the Unijunction (Garner) 
Universal TV Service Kit (Corres) 

V 
Variable Dc Heater Supply Uses Tuned 

Filters* (Sanford) Mar 
Voice From the Future (Highstone) 

(Fiction) Jan 
Vtvm for Your Multimeter* (Dewar) Feb 
Vtvm -Its Care and Repair (Samuel) Dec 

16 

46 
62 

81 

02 
39 
46 
37 
44 
43 

38 
82 
39 
31 

31 

18 

47 

56 

121, 
155, 
124 
122 

142 
40 

139 
43 
39 
49 

6 
169 

8 
51 

126 
64 
54 

107 
53 
22 

39 
147 

32 
42 
48 

Dec 80 
Dec 112 
Jul 91 

Jan 22 

W 
Wrong Quiz (Gnessin) 

Zauberschalter (What's New) 
END 

102 

78 
57 
32 

Feb 81 

Jun 49 
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HQ for the 5 TOP QUALITY brands of , 
TUBES 

AT SENSIBLE PRICES! 
Individually boxed 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 371B .75 5e38 2.75 
2BP1 3.95 403A .90 5842 1.p0 
CL -2 10.00 403B 2.90 5648 4.00 
2C35 2.00 404A 12.50 5651 1.00 
2C39A .... 10.00 4168 30.00 5654 1.35 
2C40 6.75 417A 2.25 5676 .65 
2C51 2.75 417A/5842 5687 2.25 
2C53 9.75 12.00 56871NA.. 4.50 
2E24 2.25 450 -TL .. 45.00 5891 S.00 
2625 13.50 KU -610 3.50 5692 5.00 
2645 35.00 WL /855/658 5693 4.50 
2855 15.00 90.00 5703WA.. 3.95 
3ß ^4 1.50 GL673 ._.. 12.50 3718 1.75 
3024W ._.. 4.25 703A .95 5719 1.40 
3629 4.75 721B 7.00 5725 1. 50 
3C45 6.75 750TL .. 30.00 5726 .65 
3J30 25.00 803 1.50 5744 1.00 
.4 -65A .... 15.00 805 4.03 5749 .95 
.1 -125A .. 30.25 807 ........ 1.10 5763 1.25 
ßr4 -250A .. 35.03 807W/5933 1.50 5812 1.00 

: "4 -40.3A 45.00 813 8.75 5814 ._... 1.00 
4ß24/EL3C 4.50 814 2.50 5819 23.95 
4PR60A .. 30.00 815 3.25 5840 3.50 
5C ̂ 2 24.00 816 1.75 5881 2.83 
6ÁK3 W... 1.00 8324 8.75 5910 .45 
6C21 /450TL 836 2.01 5915 ..... -50 

13.50 837 1.25 6111 4.50 
614 1.70 838 .40 6112 4.51 
156 1.00 8661R 1.80 6130!3C45 4.75 
C032 4.25 8724 8261 
.35TG 2.03 8724 (GE) 2.7.95 

0 
6201 

45.00 

VC50 /32V 8.00 918 1.30 6353 1.53 
RK- 60/1641 927 .95 6539 9.00 

1.15 954 .18 8008 3.25 
HY69 2.11 955 .30 8020 1.03 
R "R72 or 73 .31 956 -30 9201 .70 
F123A 6.75 97 30 9002 .51 
VXR -130.. 1.00 9003 1.25 
G1.299 .. 1.50 9584 .35 9004 .25 
30471_ . . 12.50 991 .20 9008 20 
3n70i .6o'CK1007 .. .45 d many others 
357A 14.00[5517 1.00 (Surplus) 
WE ARE FACTORY AUTHORIZED DISTRIBUTORS OF 

CBS -HYTRON, EIMAC. PENTA. etc. 

Electronic Equipment Specials 
DUMONT 5" OSCILLOSCOPE. Model 274A. At less 

thin 1 reg. price! Exc. cena $59.95 
DYNAMOTOR. Vy compact. 12 VDC in 420 VDC L 

250 ma. int. out. (160 ma. cont.) $9.95 
Lots of 3, each 8.95 

RCA PLATE TRANSFORMER 
Pri: 115 V. -60 Cy.. Tapped at 105V. Secondary 
1100 volts CT @ 250 Ma. -8.3 V. at 5 Amps.. 
volts 

n t e winding). Ideal 
low-power ransmitters, 

no 
am aliers etc 

Fully cased. Brand new in rlglnal cartons $4.95 
T -23 /ARC -5 Xmtr -100 to 158 Mes. 
Like new w /tubes $14.95 
T -126 /ARC -5 Xmtr -Same as T -23 except 
100 to 148 Mcs 13.95 
ARC -5 -"Q- Fiver" RCVR -190 to 550 
Kcs -used, clean 12.95 
Aerovox 80 mfd /450 VDCWV .50 

GEIGER COUNTERS -RCA Brand new, Jobber 
boxed close out prices -write for price -8 differ- 
ent models. 

INVISIBLE INFRA -RED 
CL -2 LAMP $10.00 

The device that makes license free transmission 
ealltyl 2 way voice or MCW can be transmitted 

over concentrated Invisible Infra -red rays. Infor- 
mation on how to construct 2 -way transmit- 
receive 

sttroofcsavailable. See p. 93, Oct. 57. 
C1. -2 LAMP. wr /Info (worth $501 $10.00 

2 -COLOR TUBE CARTONS 
Keeps your tube stock neat. New s'fety partition prevents tube breakage. Distinctively litho- graphed In glossy red and black. 
The most distinctive tube carton available ta nMinimum tit 00 of any I e quan- tity: 
for case lot prices. Packed 1000 to 
ca 

SIZE FOR TUBE PER 100 Miniature BALM. etc $1.00 
GT 6SN7. etc 1.25 
Large OT 183. etc 1.30 
Large O SU40. etc 2.00 

WHITE GLOSSY BOXES 
Completely blank. No printing or 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. Ministaeker 
holds 10 Mini. tube cartons; "OT" 
stacker hold 10 "OT" cartons. 

SIZE PER EACH Mlnistacker 11/2c 
GT 02 

$12.50 Per Case of 1000 FOB NYC. 
All cartons A stackers f. o. b. NYC 

WRITE FOR "BARRY'S SEPT. '57 GREEN SHEET" 

TERMS; 2500 deposit with order. balance C.O.O. All merchandise guaranteed for cost of merchandise 
only. F.O.B. N.Y.C. Subject to price variation and stock depletion 

MINIMUM ORDER $10.00 
TRADES ACCEPTED -OPEN MON. 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. 

Allied Radio Corp 9, 85 -92 
Amperex Electronics Corp 8 
Amphenol Electronics Corp 116 
Arkay Inc. 146 
Atlas Sound Corp 147 

B & K Manufacturing Co 18 
Barry Electronics Corp 160 
Bell Telephone Labs 28 
Benco Television Associates Ltd. 130 
Blonder- Tongue Labs 128 
Brooks Radio & Television Corp. 141 
Burstein -Applebee Co 135 

CBS -Hytron 101, 131 
Capitol Radio Engineering 

Institute 13, 164 
Carston Studios 160 
Centralab Div. of Globe Union 16 
Century Electronics Co., Inc 82 
Chicago Standard Transformer 

Corp. 93 
Cleveland Institute of Radio 

Electronics 11 
Colordaptor 146 
Coyne Electrical School 123, 133, 142 

DeVry Technical Institute 7 
Dressner 160 
Dynaco Inc 148 -149 
Dynamic Electronics 133 

Electro -Sonic Labs 76 
Electro- Voice, 

Inc Inside Back Cover 
Electronic Brain Enterprises 145 
Electronic Instrument Co 29, 30 
Electronic Publishing Co., Inc 147 
EICO 29, 30 
Elit 160 
Esse Radio Co 157 

Garfield (Oliver) Co 161 
General Electric Co 114 -115 
General Industries Ca 12 
Gernsback Library, Inc 136, 144 
Glaser- Steers Corp 83 
Grantham School of Electronics__ 27 
Guide Lamp Div. of General 

Motors Corp 95 

Hawkins (P.E.) Co. 160 
Heath Co 60 -75 
Hudson Specialties Co 93 

IBM 104 -105 
Indiana Technical College 161 
International Correspondence 

Schools 15 

JFD Electronics 99 
Jensen Industries 145 

LMB 146 
Lafayette Radio 162 -163 
Lansing (James B.) Sound, Inc.__ 77 
Lektron Inc 143 
Littelfuse, Inc 119 

Mallory (P.R.) & Co., Inc 126 -127 
Merit Coil & Transformer Corp.__161 
Miller (Gustave) 160 
Moss Electronic Distributing 

Co., Inc 96 -97 

TAPE RECORDERS 
WHOLESALE PRICES 

III -FI COMPONENTS 
NATIONAL BRANDS 

WRITE FOR FREE CATALOGUE 

CARSTON 
t_ 

215 -TD E. 88 ST. 
NEW YORK 28, N.Y 

INVENTORS 
Send for 

PATENT INFORMATION 
Bookend 

INVENTORS RECORD 
without obligation 

GUSTAVE MILLER 
127 -RE WARNER BUILDING 

WASHINGTON 4. D. C. 

REGISTERED PATENT 
ATTORNEY 

ASSOCIATE EXAMINER 
U.S. PAT. 0 F F.1922.1929 

Patent Attorney& Advisor 
U.S. Navy Dept. 1930-1947 

PATENT LAWYER 

GARAGE DOOR 
OPENER Mechanism$24.50 

EASY TO INSTALL, SAFE, RELIABLE 
WRITE for interesting free information TODAY 

P. E. HAWKINS CO. 
631 PROSPECT DEPT. R -E KANSAS CITY 24. MO. 

I 
WHAT ARTICLES WOULD 

YOU LIKE TO SEE PUBLISHED 

IN RADIO -ELECTRONICS? 

MAYBE YOU'RE THE MAN TO 

WRITE THEM. ASK FOR AN 

AUTHOR'S GUIDE. 

RADIO- ELECTRONICS 
154 West 14th Street 

New York 11, N.Y. 

7 

GLASS FIBER TV ANTENNAS 
Belgian manufacturers seek a suit- 
able firm for exclusive sale or manu- 
facture under their license. Write 
with bank and commercial references 
to ELIT, 40, rue de la Loi, Bruxelles, 
Belgium. 

SSSSSSS55555SSSSSSSSSSSSSSSS$SSS5555SSS 

TV SERVICEMEN! 
MAKE $50 -$100 EXTRA PER WEEK 
Install Surgistors on all calls 
See your distributor or write: 
WUERTH TUBE -SAVER CORP. 
9125 Livernois Ave., Detroit 4, Mich. 

SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS 

TAPE RECORDERS 
HI FI COMPONENTS 
Tapes- Accessories 

UNUSUAL VALUES 
Send for Free Catalog 

DRESSNER 
69-02 RE: 174 St. 
Flushing 65. N.Y. wwwwwwwwwwo 

MERITAPE 
Low Cost. High Quality Record. 
hie 
boxes 

Tape-in 
es or cans. 
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Seeing Double? 
SURE ... THEY LOOK ALIKE 

BECAUSE 
THEY ARE EXACTLY ALIKE 

Each Merit product of the same type is 
exactly the same as another -both in con- 
struction and appearance. 

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

COMPARE IT WITH 

MERIT COIL & TRANSFORMER CORP. 
4411 N. CLARK ST., CHICAGO 40, ILLINOIS 

2 WAY PORTABLE RADIO SET 

11, 

Sends -Receives up to 10 miles as shown 
or hundreds of miles with outside antenna! 80 and 
40 meter amateur radio bands (novice) also Aircraft 
and overseas broadcasts (3 to 8 mc.t POIVERED 
WITH SELF -CONTAINED PORTABLE RADIO 
BATTERIES. NO AC PLUG -INS NEEDED! Take 

It with you everywhere you go- 
- I ceD in contact with bane, 

friends. Has .5 watt crystal con - 
;rolled transmitter- Snsitive Re- 
aneraCve Receiver. Send receive 
:,itch. Wt. only 3 lbs. Size, only 
6 "x4 "x4 ". TESTED- PROVEN- 
SIMPLIFIED - PRACTICAL - 
Full Information given on quick 
easy to get license. 
SEND ONLY$3.00 all ' p o) 

man $11.95 COD postage on arrival or send $14.95 for postpaid delivery. Complete kit Includes all parts. 
tube, coils. plastold cabinet, easy Instructions. (Set of batteries- $2.95: crystal $1.25). COMPLETELY 
WIRED AND TESTED POSTPAID $19.95. A regular 
$49.95 value-Order now before price goes up. 
GUARANTEED -AVAILABLE ONLY FROM: 
WESTERN RADIO Dept. BNR -12 KEARNEY. NEBR. 

ENGINEERING 
('repare for un- B. S. DEGREE limited opportu- 
nities of the IN 27 MONTHS Electronic Age! 
Earn your B.S. DEGREE IN 27 D ovrii5 In Aero- 
nautical, (`h emical . Civil. Electrical or - Mechanical Engi- 
neering: in l6 MONTHS in Mathematics, Chemistry, 
Physics. Intensive, special iced courses. Comprehensive 
training in electronics, television, advanced radio theory 
and design. math, nuclear physics and elec. eng. Engi- 
neering Science preparatory courses. Low rate. Graduates 
in demand_ Spacious campus; 20 bldgs., dorms, gym, 
slaving field. Earn port of your expenses in Fort Wayne. 
(;.I_ approval. Ent e: Dee. (in rch. June, Sept. Catalog. 
INDIANA TECHNICAL COLLEGE 
1712 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 

DECEMBER, 1957 

National Radio Institute 
National Schools 
Newark Electric Co 

Opportunity Adlets 
ORRadio Industries Inc 
Oxford Components, Inc 

Pentron Corp 
Phaostron Instrument & 

Electronic Co 
Pickering & Co., Inc 
Progressive Edu -Kits, Inc 
Pyramid Electric Co 

Quality Electronics 

Radiart Corp 

134 

3 
5 

147 

-135 
8 

134 

120 

129 
124 
140 
139 

148 

10 
RCA Electron Tube 

Division Back Cover 
RCA Institutes 17 
RCA (Test Equipment) 155 
Raytheon Manufacturing Co 26 
Rek -O -Kut Co., Inc 117 
Rinehart & Co., Inc. --21, 132, 146, 149 
Rockbar Corp 125 

Sams (Howard W.) & Co., 
Inc. 25, 142 

Service Instrument Corp 142 
Sherwood Electronic Labs., Inc,__107 
Shure Brothers, Inc 118 
Simpson Electric Co 110 -111 
Sonotone Corp 122 
Sprague Products Co 121 
Sprayberry Academy of 

Radio Television 23 
Stan -Burn Radio & Electronics - -- -128 
Sunair Electronics, Inc 137 

Techmaster Corp 131 
Thorens Co 14 
Tranvision Inc 148 
Trio Manufacturing Co 79 
Triplett Electrical Instrument 

Co Inside Front Cover 
Tung -Sol Electric Co 6 

Uncle Sam Recording 146 
University Loudspeakers, Inc. 153 

Vaco Products Co 133 

Weller Electric Corp 138 
Wen Products, Inc 24 
Western Radio 161 
Winegard Co 94 
Winston Electronics, Inc. 22 
World Radio Labs 145 
Wuerth Tube -Saver Corp 160 

SCHOOL DIRECTORY PAGE 151 

Baltimore Technical Institute 
Candler System Co. 
Indiana Technical College 
Milwaukee School of Engineering 
Pacific International University 
Tri -State College 
Valparaiso Technical Institute 

BRANCH ADVERTISING OFFICES: Chicago: 1413 
Howard St. Tel. ROgers Park 9 -8000. Los Angeles: Ralph 
W. Harker and Associates, 600 South New Hampshire. 
Tel. Dunkirk 7 -2328. San Francisco: Ralph W. Harker 
and Associates, 444 Market St. Tel. GArfeld 1 -2481. 

FOREIGN AGENTS: Great Britain: Atlas Publishing 
and Distributing Co., Ltd., 18 Bride Lane, London E.C. 4. 
Australia: McGill's Agency, Melbourne. France: Bren- 
tano's, Paris 2e. Belgium: Agence et Messageries de la 
Presse, Brussels. Holland: Trilectron, Heemstede. 
Greece: International Book (Sr News Agency, Athens. 
So. Africa: Central News Agency, Ltd., Johannesburg, 
Capetown, Durban, Natal ; Universal Book Agency, Jo- 
hannesburg. India: Broadway News Centre, Dadar, 
Bombay #14. Pakistan: Paradise Book Stall, Karachi 3. 

Kits for Christmas! 
GENIAC COMPUTER KIT 

Control Panel of GENIAC set up to do a problem 
You can construct over 50 different circuits and 
40 different machines that compute, reason, solve 
puzzles and demonstrate a wide variety of basic 
computer circuits with the GENIAC electric 
brain construction kit. Thousands of schools, 
colleges, industrial firms and private individuals 
have bought GENIACS since we first brought 
them on the market. 

We have recently added a circuit for compos- 
ing music, which gives us special pleasure be- 
cause it was designed by a 16 year old boy who 
learned about computers from his GENIAC. 
Dozens of other youngsters have created their 
own designs for computing circuits, used GENI- 
ACS in their school projects and established a 
solid foundation of information on computers 
with GENIACS. 

Each kit comes complete with Beginners 
Manual, Study Guide, instructions for building 
all the machines and circuits (exclusive with 
our GENIAC), parta tray, and our complete Ques- 
tion answering service. When you buy a GENIAC 
you are buying a first course in computer oper- 
ation. 

Each kit comes with a one week money back 
guarantee if you are not satisfied. 

Price of Kit complete with parts tray, rack, all 
components, manuals and texts $19.95 (postpaid 
in U.S., add 80e west of Mississippi). $2.00 out- 
side United States.) 

OLIVER GARFIELD CO., INC. 
Dept. RE127B 

126 LEXINGTON AVENUE 

NEW YORK 16. N.Y. 

Industrial Engineers 

and Maintenance Men 

An Opportunity 
To make some extra money by 

writing down -to -earth articles on 

industrial electronic service for 
RADIO- ELECTRONICS. If you or 
your organization is doing that 
kind of work, and you have had 
experience or experiences that 
may be helpful to others starting 
or trying to start in the field, let 

us hear about it. You don't have 
to be a writer -we have a staff 

of editors to put your experiences 
into article form. For an Author's 
Guide, address: 

Industrial Electronics Editor 
RADIO -ELECTRONICS 

154 West 14th St. 
New York 11, N. Y. 
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FREE! 
AYETrF 

CATALOG 

LAf AYES DIO 

A blust For 
Every Ni -Fi 
Enthusiast 

,.&á fe4.e 

NEW 180 PAGE ELECTRONIC 
CATALOG FEATURING 

THE BEST BUYS IN THE BUSINESS 
The newest and largest assortment of Electronic, Radio 
and TV parts, Hi -Fi and Public Address Components and 
systems, Test Equipment, tubes, Transistor Kits and minia- 
turized components for transistor circuitry, Ham Equip- 
ment, Builders Kits, Tools, Books, Microscopes, Binoculars, 
Telescopes, Cameras, and Drafting Equipment. -ALL AT 
LOWEST PRICES -Catering to the economy minded 
dealer, serviceman, engineer, technician, experimenter and 
hobbyist. CRAMMED FULL OF MONEY SAVING BUYS. 
SEND FOR YOUR FREE COPY TODAY. 

ntiwdueaa Hi -Fi Gems 
... at prices everyone can afford 

LT -40 
FM -AM 
"MUSIC 
MATE" 
TUNER 

64.50 
LESS 

CAGE 

NEW! "MUSIC MATES" TUNER AND AMPLIFIER 
COMPLETELY WIRED AND TESTED 

LA -40 
15 WATT 
"MUSIC 
MATE" 

AMPLIFIER 
43.50 
LESS 

CAGE 

r 

LAFAYETTE MASTER AUDIO CONTROL CENTER 
with BINAURAL CHANNEL AND DUAL VOLUME CONTROL. 

Yours Ahead of Every Other Control Unit ... Ahead In Sound ... Ahead In Styling 
Ahead In Design ... Ahead In Features ... Available In Kit and Wired Form 

This is not only the finest hi -fi praamp characterized by unmatched features, but it has been 
functionally designed to keep pace with the conversion of your present hi -fi system to binaural 
(Stereophonic) sound. Incorporates an extra channel and dual volume control for binaural 
reproduction. Features include DC on all tube filaments, negative feedback in every stage, 
dual cathode follower output stages and latest printed circuit construction. Less than 0.09% 
IM distortion and less than 0.07 harmonic distortion at 1V. Hum and noise level better than 
80 db below 3V. Uniformly flat frequency response over entire audible spectrum. 7 inputs for 
every type of phono, tuner or tape. Tasteful styling, brilliantly executed. Size 123/4 x 91 /e x 
33/4 ". Shpg. wt., 101/2 lbs. 
KT -300- 1.afayette Master Audio Control Kit Complete with cage and detailed assembly in- 
structions. Net 39.50 
LT -30 -Same as above completely wired and tested with cage and instruction manual. 
Net 59.50 

DELUXE 70 WATT BASIC AMPLIFIER 
Conservatively Rated At 70 Watts Ultra -Stable Variable Damping 

Metered Balance And Blas Adjust Controls Available In Kit And Wired Form 
Here's ultrasfability in a 70 watt basic power amplifier employing highest quality components 
conservatively rated to insure performance and long life. Features matched pair KT 88's 
and wide range linear output transformer, variable damping control, meter for bias and 
balance and gold finished chassis. Frequency response 10- 100,000 cps ± 1db. Hum and 
noise 90db below full output. IM distortion less than 11 /r% at 70 watts, less than 0.3% 
below 30 watts. Harmonic distortion less than 2% at 70 watts from 20 to 20,000 cps 1db. 
Output impedance 4,8 and 16 ohms. Handsome decorative cage perforated for proper ventila- 
tion. Size 141/2 x 10 x 73/8'^ including cage and knobs. Shpg. wt., 40 lbs. 
KT -400- Lafayette 70 watt Deluxe Basic Amplifier Kit complete with cage and detailed 
assembly instructions. Net 69.50 
LA -70 -Same as above completely wired and tested with cage and instruction manual. 
Net 94.50 

Lafayette CUSTOM HI -FI "MUSIC MATES" 
STYLE MATCHED TUNER AND AMPLIFIER 

MODEL LT -40 "MUSIC MATE" DELUXE FM -AM TUNER 
ARMSTRONG CIRCUIT AFC DEFEAT FOSTER -SEELEY DISCRIMINATOR 
TEMPERATURE COMPENSATED OSCILLATOR MEETS FCC RADIATION RE- 
QUIREMENTS 

A sensitive, selective, stable FM -AM tuner. Temperature compensated oscillator and AFC 
assure drift -free performance and "locking -in" of stations once they are tuned. The Armstrong 
circuit with limiter and Foster -Seeley discriminator uses 6 tubes, a rectifier and 2 long -life 
matched germanium diodes. Superior frequency response, hum and distortion specifications 
assure excellent reception. Has built-in antennas for both AM and FM as well as provision for 
outdoor antenna. Finished in attractive dark maroon and gold. Size 131/2" W x 5, /s" D x 
4. 3/16" H. Shpg. wt., 10 lbs. Available with cage for shelf use or without cage for custom 
mounting. 
Lafayette LT- 41 -FM -AM Tuner (Less Cage) Net 64.50 
Lafayette LT-40-FM-AM Tuner (With Cage) Net 67.50 

MODEL LA -40 15 WATT "MUSIC MATE" AMPLIFIER 
20- 20,000 CPS ± .5DB TAPE HEAD AND RECORD EQUALIZATION 
LESS THAN 1% DISTORTION PUSH -PULL EL84 OUTPUT TUBES 
RUMBLE FILTER 5 INPUT CHANNELS LOUDNESS CONTROL 

Brilliantly engineered, beautifully styled and moderately priced, this deluxe amplifier matches 
the tuner in both decor and performance. Utilizes new premium quality EL84 tubes in push - 
pull. In addition to separate bass, treble and volume controls, has 3 position loudness switch 
to retain correct tonal balance. 5 inputs, fully equalized, for Crystal or Ceramic Phono, Mag- 
netic Phone, Tape, Tuner and Aux. A hum adjustment control minimizes subsidiary hum. Rumble 
filter switch to eliminate motor vibration. Speaker and tape output. Output impedances 4, 8 
and 16 ohms. Has all of the prerequisite features for a fine hi -fi system. Size 121/2" W x 
81/4" D x 41/4" H. Shpg. wt., 12 lbs. 
Lafayette LA- 41- Amplifier (Less Cage) Net 43.50 
Lafayette LA -40- Amplifier (With Cage) Net 46.50 

Q l7qPttC' 1 elai0 DEPT 
JL 

P. O. BOX 511 

JAMAICA 31, N. Y. 

NAME _ 
ADDRESS 

CITY -- ________ ZONE _ _ 
STATE- --- ___- ____ -- 

SEND 
FREE 

CATALOG 
305 

CUT OUT AND MAIL TODAY! 
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NEW "DYNA- SLIM" MICROPHONE 
HIGH IMPEDANCE - 50,000 OHMS 

ON -OFF SWITCH "QUICK- SLIP" ADAPTER 
New dynamic, high output microphone with all the 
features of "mikes" costing 3 times Lafayette's price) 
Output level -55db. Smooth response from 60 to 
10,000 cycles. Omnidirectional head. External on -off 
switch. Slips on or off stand adapter in a wink. Stand- 
ard 'is" - 27 adapter permits tilting mike for multi - 
angle use. Satin black and chrome finish. Complete 
with detachable cable and connector. 8" long, 11/4" 
max. dia. tapered panel. Shpg. wt., 2 lbs. 
PA -43 Net 6.95 
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ftetue la 

MODEL 
PK -225 

SPECIAL MONEY -SAVER 
COMBINATION 

PK -225 Turntable, PK -90 12" Tone Arm, New 
GE VRIt Series Triple -Play Cartridge Model 
4G -052 with Genuine GE Diamond and Sap- 
phire S+yli. SPECIAL! Net 81.50 

1 

PROFESSIONAL TURNTABLE WITH HYSTERESIS -SYNCHRONOUS MOTOR 
The Lafayette Model PK -225 is a true hysteresis- synchronous motor and is free from speed variations due to fluctua- 
tions in line voltage, load and temperature. It is the smoothest type known, completely free from ' "togging" (the 
minute variations of speed which show up as wow and flutter)! 

ONLY LAFAYETTE'S HYSTERESIS- SYNCHRONOUS MOTOR. in its price class, is made to extremely fine toler- 
ances (on the order of .00001 inches)! Only Lafayette's motor has 16 cores; a high permeability rotor magnet, ball 
thrust bearings, oilite sleeve bearings plus felt oil reservoir, cooling fins as an integral part of the rotor and a hollow 
rotor core for maximum efficiency and minimum heat. Only Lafayette's motor can be oiled from above, without disas- 
sembly, through a unique oil feed system. Only Lafayette's motor has a self -aligning armature. 
Here's THE turntable -the last word in professional high- fidelity performance! A fine precision instrument in every 
sense. Just look at some of these OUTSTANDING FEATURES:- WOW AND FLUTTER: Less than 0.2% TURN- 
TABLE: Heavy, diecast aluminum. Lathe -turned for perfect balance and concentricity. 12" diameter--weighs approx. 
4 lbs. and provides amazingly constant speed; the extra -heavy rim acts just like a flywheel to prevent speed variations 

TRUE -HYSTERESIS- SYNCHRONOUS MOTOR:For smooth, low- noise, wow- and flutter -free operation RUM- 
BLE: AND NOISE: 50db below average recorded level INTEGRATED SPEED CONTROL: For all 3 speeds - 
78, 45 and 331/4 rpm 2 OVERSIZE, HEAVY DUTY IDLERS: Precision -ground; provide positive constant -speed 
rim drive SINGLE BALL THRUST BEARING: Turntable rides smoothly over ball bearing floating on thin film of 
oil FREE FLOATING, SHOCK -MOUNTED MOTOR RUBBER CUSHION SHOCKMOUNTS AUTO- 
MATIC IDLER DISENGAGEMENT CORK AND RUBBER MAT STAINLESS STEEL PRECISION SPINDLE 

POWER REQUIREMENTS: For 105.130 volts, 60 cps AC; draws 16 V.A. ACCESSORIES SUPPLIED: 45 RPM 
adapter, Strop. disc SIZE: 2í/s" above and 4" below motor board; 143/4" deep x 121/4" wide SHIPPING 
WEIGHT: 16 lbs. 
Deluxe Woodbase for PK -225 and 12" Tone Arm (Specify Finish). Shpg. wt., 13 lbs Net 14.95 

Net 15.95 
Net 64.50 

Deluxe Woodbase for PK -225 and 16" Tone Arm (Specify Finish). Shpg. wt., 15 lbs 

LAFAYETTE MODEL PK -225 

VISCOUS DAMPED TRANSCRIPTION TONE ARMS 

12" 
VISCOUS 
DAMPED 

PK -90- 11.95 ARM 

II 
LICENSED 

UNDER CBS 

U. S. PATENT 
NO. 2676806 

VISCOUS 
DAMPED 

Pi-In--17.95 ARM 

LAFAYETTE MATCHED HIGH -FIDELITY 
PHONO SYSTEM 

NOBODY BUT LAFAYETTE can bring you a phono system of this quality 
-and at this price. Indeed a Lafayette "best buy" system designed around 
the new Lafayette LA -69 20 waft amplifier. The performance of this 
phono system surpasses the most critical requirements of music lovers at a 

price below that of commercial phonographs. Twenty -four combinations of 
record equalization provide an almost endless variety of tone compensa- 
tion to match varying recording characteristics. In addition to the LA -69 
this system includes the famous Garrard RC -121 4 -speed Record 
Changer featuring full automatic and manual positions and Simple -mix 
operation the new improved VRII Variable Reluctance GE Triple Play 
Turnover Cartridge Model 4G -052 with genuine GE diampnd and 
sapphire styli, and the celebrated Lafayette SK -58 12" Coaxial Hi -Fi 
Speaker. All units ore supplied with plugs, jacks and prepared 
coded interconnecting cables for quick easy installation. For 110 -125 volt, 
60 cycle AC. Shpg. wt., 50 lbs. 
HF- 179 -Complete Phono System Net 119.50 

New GE YRII 
Diamond -Sapphire Styli 

Reg. Value SALE! 
4 -x8.55 119.50 

.r.4 
7 

sy * új 
_ : - LA-69 

RC121 

6 TRANSISTOR 
SUPERHET RECEIVER KIT 

100% SUBMINIATURIZED 
SENSITIVE, SELECTIVE, STABLE 
PUSH -PULL OUTPUT - PLENTY OF POWER 
AN INCOMPARABLE VALUE 

The Lafayette KT -119 6 Transistor Superhet Transistor Kit provides superior com- 
mercial quality with maximum sensitivity, selectivity and stability. The circuit 
features 6 selected transistors and crystal diode, a specially matched set of 3 IF'a, 
Oscillator coil, high Q Poop, and audio transformer coupling. Hae efficient 2%" speaker 
and earphone Jack for private listening. Complete wills all parts, transistors, pre - 
punched chassis and easy to follow Step -by-step instructions. Eby" x 33' x 11/2'. Shpg. 
wt., 3 lbs. 
KT- I19-- Complete Kit -Less Cue & Battery Net 29,95 
BATTERY, RCA VS300 Net 1.23 BURGESS PO Net .77 
MS- 339 -.Sturdy, attractive brown leather case with carrying strap for KT- 

119. Shpg. wt.. 1 lb. Net 2.95 
M8.366- Sensitive matching earphone Net 1.29 

3 TRANSISTOR SUPERHET 
POCKET RADIO KIT 
A TRUE POCKET SUPERHET 
RECEIVER 

NO EXTERNAL ANTENNA 
NO EXTERNAL GROUND 

A remarkable sensitive, super -selective pocket superhet receiver with astonishing per- 
formance over the complete broadcast band. Uses 2 high -frequency and one audio 
transistor plus efficient diode detector and features 2 specially matched IF trans- 
formers for maximum power transfer. The components are housed in a professional 
looking beige Mastic case. The receiver's appearance enhanced by attractive maroon 
and silver station dial. Sensitive built -in ferrite antenna eliminates need for external 
antenna. A designer's dream in a true pocket superhet receiver! Complete with all 
parts, transistors battery, case, dial and easy to follow step -by -step instructions. 
434" x 2 %' z 1. 1/16 ". S6pg. wt., 1 lb. 

16.95 KT- 116 -Complete Kit, less earphone Net 
MS- 260 -Super Power Dynamic Earphone Net 3.95 

NEW POCKET AC -DC VOM MULTITESTER 
2,000 ohm per volt sensitivity on both DC and AC i 

160 ua 3" METER 1% PRECISION RESISTORS 
SILVER CONTACT SELECTOR SWITCH 

FULL SCALE RANGES 
D.C. Volts: 0 -10; 0 -50; 0 -500; 5 -1000 Volts -A.C. Volts: 
0 -10; 0.50; 0 -500; 0-1000 volte -D.C. Current: 500 ue and 
500 ma- Reslstanee: 0 -10K; 0 -1 Meg- Deelbels: -20 to 
+22; +20 to 38 db (0 db -0.775 V)- CapacIty: 250 mmtd. 
to .2 mfd -.005 mfd to 1 mfd- Output Ranges: 0 -10; 0.50; 
0 -500: 0 -1000 volts. 

Best Buy in America! A very accurate and sensitive VOM. This Multitester'is a com- 
plete instrument (not e kit) with high quality and sensitive 160 mlcroamp meter; 2000 
ohm 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 capacity range requires 
50 volt AC source. Second capacity range requires 10 volt AC source. Size 434" z 31/2' 
x 1 % ". Complete with test leads and batteries. Shipping weight 4 lbs. 

RW -27A Complete. 8.95 

HIGH SENSITIVITY 20,000 OHM 
PER VOLT DC 10,000 OHM 
PER VOLT AC MULTITESTER 
LOOK AT THESE FULL SCALE RANGES! 

D.C. Volts: 0-6; 0 -30; 0 -120; 0 -600; 0 -1200; 0 -6000 Volts - 
A.C. Volts: 0 -6; 0 -30; 0-120; 0 -600; 0 -1200 Volta-Resist- 
ance: O.10K: 0 -100K; 0-1 Meg; 0.10 Megohms -D.C. Cur- 
rent: 0.60 Microamp; 0 -6; 0 -60; 0 -600 Milliamps- Decibel: 
-20 to +17 db (Odb- 0.774V)- Capaeib':.0001 -.01; .005- 
.15 mfd -Inductance: 20 -2000 millihenry- Output Ranges: 
0.6; 0 -30; 0 -120; 0.600; 0 -1200 Volts. 

The new Lafayette high sensitivity Multítester is a complete Instrument (not a kit). 
In addition 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. Voltage source required for low capacity range is 120V 
for high range capacity and inductance scale Is 6V A.C. Attractive plastic front with 
metal botton. Size 61/2' x 434' x 21/2". Complete with batteries and leads. Shipping 
weight 41/2 lbs. 
RW -30A Singly, Each 19.95 

in lots of 3. Each 19.25 

165-08 Liberty Ave. 100 SIXTH AVE., NEW YORK, N. Y. 

aaie JAMAICA 33; N. Y 
BOSTON, MASS., 110 Federal St. PLAINFIELD, N. J., 139 West 2nd St. 

NEWARK, N. J., 24 Central Ave. BRONX, N. Y., 542 E. Fordham Rd. 
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It's New! Send for this 

FREE 
booklet today! 

see 
what the 
rapidly 
expanding 
field of 

ELECTRONICS 
offers 
you 

BETTER JOB 

BETTER PAY 

PROMOTION 

GREATER SECURITY 

GREATER 
CONFIDENCE 

BETTER 
LIVING FOR 
YOU AND 
YOUR FAMILY 

All these benefits can 
be yours if you act 
now! Take that first 
big step this minute 
-No obligation 
whatsoever! 
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RADAR 
eu1DelD 

M1gg,1LEß SERVO 

COMPUTERS 
pERO 

FM TV AL 

BROADCASTING 
AM 

MILITARY 
NAVY CAA 

COMMUNICATIONS 
MANUFACTURING 

TAKE A MINUTE TO MAIL THIS COUPON FOR FREE BOOKLET ! 

CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula- Founded 1927 
Dept. 1412 -W, 3224 16th St., N.W., Washington IO, D.C. 

Please send me your course outline and FREE Illustrated Book- 
let "Your Future in the New World of Electronics" 
describing opportunities and CREI home study courses in 
Practical Electronic Engineering Technology. 

CHECK 

FIELD OF 

GREATEST 

INTEREST i Aeronautical Electronic Engineering Technology 

H 
Radar, Servo and Computer Engineering Technology 
Electronic Engineering Technology 

Broadcast (AM, FM, TV) Engineering Technology 
Television Engineering Technology 

Name .. Age 

Street 

City 
CHECK: 

Zone State .. . -- 

Home Study Residence School Korean Veteran 

To help us answer your re- 
quest intelligently, please 
give the following informa- 
tion: 
EMPLOYED 
BY 

TYPE OF 
PRESENT WORK 

EDUCATION: 
YEARS HIGH 
SCHOOL 
YEARS COLLEGE 

ELECTRONICS 
EXPERIENCE 

IN WHAT BRANCH OF ELECTRON- 
ICS ARE YOU MOST INTERESTED? 

RADIO- ELECTRONICS 
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Here is Why Electro -Voice Phase Loading Improves 
Along- the -Wall High - Fidelity Reproduction 

Phase Loading- a great Electro -Voice development -gives you 
performance from along- the -wall speaker enclosures that approaches 
the performance of a corner horn! Specifically designed for use along - 
the -wall, phase- loaded cabinets give you almost a full added octave 
of smooth, augmented bass. The bass driver unit is placed low and 
close to the rear reflecting wall so that the direct sound from the 
cone and the reflected sound reach the listener's ears from very 
nearly the same source. This prevents phase cancellations, gives 
smooth, augmented bass range. 

Phase Loading also permits a sealed cavity behind the driver cone 
of precise volume. The compliance of this cavity is made to react 
with the mass of the cone and the outside air throughout the second 
octave, adding this range to the response not otherwise attainable. 
This is why Phase Loading is demonstrably superior.. Hear it today! 

... -r. ... 

NEW ELECTRO -VOICE PHASE LOADED ENCLOSURES 
The Carlton IV. Smart, handsome low -boy design using 
acoustically correct "Tapatex" grille cloth for accent. It har- 
monizes gracefully with modern furnishings. Employs a com- 
plete phase loaded system affording extended bass response 
range with smooth, resonance -free characteristics. Includes 
Model 105E deluxe 15 -inch, 4 -way components completely 
wired and installed. Size: 33' /z" high, 26'/a" wide, 19%" deep. 
Mahogany Complete - Net each $359.00 

The Sheraton. Complements the Carlton phase loaded speak- 
er enclosure, affording extensive facilities for amplifier, tuner, 
turntable or record changer, tape deck plus record and tape 
storage. Compartment dimensions: Record Player, 18" long x 
173" wide x 9%" overall depth (adjustable mounting board 
raises for manual player); Amplifier- tuner, 18" long x 17%" 
deep; Storage, 13" high x 19" wide x 17X" deep. Overall size: 
33W high x 37'rá" wide x 19' /z" deep. Mahogany Cabinet 
Only -Net each $173.00 

THERE'S AN ELECTRO -VOICE PHASE LOADED ENCLOSURE FOR EVERY APPLICATION 

The Suzerain IV. With phase load- 
ed Model 105E 15 -inch deluxe speaker 
system, wired and installed, Size: 361/2' 
high a 26' wide a 193/4' deep. Mahog- 
any Complete -Net each $395.00 
The Suzerain IVA. Model 11 7B 
15 -inch standard speaker system, wired 
and installed. Same size as Suzerain IV. 
Mahogany Complete -Net each: 

$301.00 
The Carlton IVA. Similar to Carlton 

I V but with economy Model 1 1 7B 
15 -inch standard speaker system, wired 
and installed. Mahogany Complete - 
Net each $265.00 
The Duchess IV. Model 105E 15- 
inch deluxe speaker system, wired and 
installed. Size: 29s/e' high x 25' wide x 

19' deep. Mahogany Complete -Net 
each $356.00 

The Duchess IVA. Model 1 178 15- 
inch standard speaker system, wired 
and installed. Same size as Duchess IV. 
Mahogany Complete -Net each 

$262.00 

The Empire IV. Model 105E deluxe 
15 -inch 4 -way components wired and 
installed. Size: 29s/ß' high x 32' wide 
x 1 6' deep. Mahogany Complete -Net 
each $359.00 

The Empire IVA. Model 1178 15- 
inch standard speaker system, wired 
and installed. Same size as Empire IV. 
Mahogany Complete -Net each: 

$265.00 

All Electro -Voice furniture is available in Blonde Limed Oak or Circas- 
sian Walnut at slightly higher price. Enclosures may be purchased sep- 
arately, without speaker systems. 

Electro -Voice offers you this wide selection of 
phase loaded speaker systems and enclosures, 
each carefully made by dedicated craftsmen, 
designed by the industry's best engineers 
and stylists to integrate with either mod- 
ern, traditional or contemporary furnishings. 

NO FINER CHOICE THAN 

**cc 
ELECTRO -VOICE, INC. BUCHANAN, MICHIGAN 
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Here's how to make picture tube profits: First, you 

need your everyday tools p lus good test equipment 

(RCA)o® , plus your skill rand knowledge.'C 

you need top -quality, dependable RCA Silverama 

Picture Tubes that rejuvenate nearly any make of set, 

and make friends of your customers. And, finally, 

you need the sales ``tools ",too. And these RCA makes 

available to you in abundance. See your Authorized RCA 

Tube distributor for the most powerful merchandising 

aids available, including these two brand new headliners: 

Then, 

ILLUMINATED SERVICE SIGN. This new, compact, TV Service Sign 
with flasher, tells 'em you handle the best TV tubes on the market, 
the brand they know best --RCA Silverama. 

SAFE -TV MAT. This " how -did -I- ever -do- without -it- before" heavy 
rubber protective mat prevents face plate damage to out -of- chassis 
picture tubes. 

Put these and a world of other new, fresh RCA promotion aids to work for you. With all these 
aids to help you sell the top picture tube brand in the industry, plus RCA newspaper and 
magazine ads, TV commercials, booklets, folders, ad mats, seals, and other hard -hitting 
promotional items, you can't miss making those big ticket, big mark -up, easy -to -make pic- 
ture tube dollars. 

PICTURE TUBES 
RADIO CORPORATION OF AMERICA 
Electron Tube Division, Harrison, N. J. 

www.americanradiohistory.com

www.americanradiohistory.com

