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Make your profit picture 

"BRIGHT AND WIDE" 

with Sylvania 6DQ6A and 6BQ6GTA 

New improvements provide long 

life, high output, excellent high 

voltage cutoff. 

Tube performance and life can mean 
the difference between a bright and 
dismal profit picture. Let's look at 
some of the proved -in- the -set 
Sylvania features: 

Plate current capabilities have been 
increased. Plate to screen current ratio 
has been improved. A special screen - 
grid coating provides excellent heat 
dissipation eliminating interelement 
shorts without causing cathode 
"poisoning " -a major cause of short 
tube life. Tests for voltage break- 
down, heater and tube life add up to 
extra quality assurance. The famous 
Sylvania "Automount" construction 
is used for the 6DQ6A. 
Result: Sylvania 6BQ6GTA and 
6DQ6A 

Deliver the horizontal output 
essential to full picture width. 

Inc{ease picture tube light output. 
Offer extra -long life in TV set. 

Here's a servicing plus: tapered pins 
provide easy insertion in hard- to -get- 
at sockets. 

Make your servicing profits brighter 
.'light now. Specify Sylvania 

6BQdGTA and 6DQ6A on your next 
tube order. 
Electronic Tubes Division, Sylvania 
Electric Products Inc., Dept. 234, 
1740 Broadway, New York 19, N. Y. 

SYWAN 
GFMERL 

Subsidiary of GENERAL TELEPHONE & ELECTRONICS 
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I 
From America's Oldest and Largest 
Home Study Radio -Television 
Electronics School 

g 

t, 1 ¢ 
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A NEW NRI HOME -STUDY COURSE IN 
ELECTRONICS: 
SPECIAL 
TRAINING 
EQUIPMENT 
INCLUDED 
At no extra cost NRI 
sends special equip- 
ment that gives actual experience, 
makes theory you learn come to life 
in an interesting, easy -to- understand 
manner. Perform dozens of experi- 
ments working with basic circuits and 
components. You keep all equipment. 

Some Experiments You Perform: 
Build a Vacuum Tube Voltmeter -test 
filter circuits -use tubes, rectifiers. 
transistors. Study detector circuits, 
modulation, demodulation. Determine 
motor torque, use magnetic amplifiers. 
Learn effects of feedbacks and experi- 
ment with multivibrators. Practice 
with telemetry circuits used in satel- 
lites. Perform other interesting ex- 
periments- teaching basic principles 
utilized in Electronic equipment. MAIL 
COUPON TODAY for 64 -page catalog. 

Principles- Practices -Maintenance 
Expanding uses for Electronics in in- 
dustry, business, the military are 
increasing the demand for trained 
Technicians. 4 to 7 Electronic Tech- 
nicians are needed for every en- 
gineer. To meet this demand, NRI 
now offers a new, comprehensive 
course in ELECTRONICS -Principles, 
Practices, Maintenance. Train at 
home in spare time for a new career. 

Job Counselors Recommend 
Electronics is a key industry now 
and in the future. But you must 
be properly trained to qualify for 
higher earnings and advancement. 
Prepare now. NRI training is for 
beginners or men with some ex- 
perience who need more knowl- 
edge to move up to better jobs. 

FREE 
CATALOG 

The Amazing 
Field of - 

Electronics 

For over 45 years NRI has meant 
the best in training. From the 
early days NRI has expanded 
from Radio to Television, from 
servicing and communications, to 
industrial and military Elec- 
tronics. More NRI graduates are 
filling more good jobs because 
NRI is the oldest and largest 
school of its kind. 
Learn More to Earn More 
NRI supplies the best training at 
the most reasonable cost. Mail 
coupon for 64 -page catalog. It's 
FREE. Read what NRI gradu- 
ates do and earn. Read about the 
Electronics, Radio -TV training 
that fits you best. National Radio 
Institute, Washington 16, D.C. 

MAIL THIS COUPON NOW 
NATIONAL 

NRI WASHINGTON 
RADIO 

16, D.C. 
INSTITUTE 

Please send me full information without cost or obligation. 
(No representative will call. Please PRINT.) 

IDE 

Name 

Address 

City Zone -State 
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 

Age 
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D6 
were EMPLOY 

ELECTRONICS. 

Get 
Your First Ciass Carmlt»erci 

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

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

WHICH LICENSE FOR WHICH JOB? 

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

The SECOND CLASS radiotelephone license qualifies 
you to install, maintain and operate most all radiotelephone 
equipment except commercial broadcast station equipment. 

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

GRANTHAM TRAINING PREPARES YOU 

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

Learn by Correspondence or in Resident Classes 

Grantham training is offered by correspondence or in 
resident classes. Either way, we train you quickly and 
thoroughly -- -teach you a great deal of electronics and 
prepare you to pass the F.C.C. examination for a first 
class license. Get details now. Mail coupon below. 

OUR GUARANTEE 
If you should fail the F. C. C. exam after finishing our 

course, we guarantee to give additional training at NO 
ADDITIONAL COST. Read details in our free booklet. 

This booklet 

s FREE! 

This free booklet gives 
details of our training 
and explains what an 
F.C.C. license can do for 
your future. Send for 
your copy today. 

\ 

To get ahead in electronics- first, you need the proper train- 
ing; then, you need "proof" of your knowledge. Your first class 
commercial F. C. C. license is a "diploma" in communications 
electronics, awarded by the U.S. Government when you pass 

certain examinations. This diploma is recognized by employers. 
Grantham School of Electronics specializes in preparing you 
to earn this diploma. 

Grantham training is offered in resident classes or by cor- 
respondence. Our free booklet gives complete details. If you 
are interested in preparing for your F. C. C. license, mail the 
coupon below to the School's home office at 1505 N. Western 
Ave., Hollywood 27, California -the address given in the coupon 
-and our free booklet will be mailed to you promptly. No 
charge -no obligation. 

Grantham School of Electronics 
HOLLYWOOD 

CALIF. 

SEATTLE 

WASH. 

KANSAS CITY 

MO. 

WASHINGTON 

D. C. 

RESIDENT CLASSES 

HELD IN FOUR CITIES 

1f you are interest- 
ed in attending day 
or evening classes 
mail the coupon for 
free information to 
our home of- 
fice in Holly- 
wood, Calif. 

r 

_MAIL COUPON NOW -NO SALESMAN WILL CALL -*L 
April, 1961 

(Mail in envelope or paste on postal card) 

To: GRANTHAM SCHOOL OF ELECTRONICS 

1505 N. Western Ave., Hollywood, Calif. 

Gentlemen: 
Please send me your free booklet telling how I can get my corn - 

mercial F.C.C. license quickly. I understand there is no obligation 
and no salesman will call. 

Name Age 

Address 

City 

1 am interested in: Home Study; Seattle classes I 

Hollywood classes, Kansas City classes, C Washington classes 
16D 

State 
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-41N 
MAKE ANY .. 

TV-FM ANTENNA 
AN ELECTRONIC 

ANTENNA ! 

New Jerrold DE- SNOWER®Model 202 

Increases Gain of Any Antenna 10 TIMES! 
Out of the Jerrold laboratories, where the famous DSA -132 was 
born, comes the ultimate in signal preamplifiers for all channel 
TV (VHF) and FM reception. By combining two frame grid 6DJ8 
dual triodes in a special low noise circuit, Jerrold's new DSA -202 
develops minimum 20 db gain (10 times) on all TV channels and 8db 
(min.) on FM ... triple the gain developed when using one 6DJ8. 
Also featured is a new lightweight iridite- aluminum weather- 
proof housing; no -strip twin lead terminals; and sliding access 
panel. All new high output remote power supply reduces a 117v 
AC to a safe 22 volts which goes up same cable that amplified 
signal comes down. 
Only Jerrold assures you of proven reliability and unequaled per- 
formance based on more than a decade of designing and producing 
mast mounted preamplifiers ... more Jerrold De- Snowers are in 
use today than all other makes combined. 

See your Jerrold distributor or write 
for eight page booklet No. 435 -286 

JERROiO 

Includes new power 
supply model 407 -P. 
Has "on -off" switch 
and handy cable com- 
pensating control. 

Two 6DJ8 tubes de- 
velop 20 db gain (min- 
imum) on all TV (VHF) 
and FM channels. 

ELECTRONICS CORPORATION Distributor Sales Division 
Dept. IDS -132, Philadelphia 32, Pa. 

Jerrold Electronics (Canada) Ltd., Toronto 
Export Representative: CBS International, New York 22, N.Y. 

4 

Output uses shielded 
coax. to eliminate an- 
tenna feed -back and 
interference pick -upon 
down -lead. 
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how to get 
a Commercial 
FCC LICENSE 

An FCC License, 

Or Your Money Back! 
Completion of the Master Course (both Sections) will pre- 
pare you for a First Class Commercial Radio Telephone 
License with a Radar Endorsement. Should you fail to 
pass the FCC examination for this license after success- 
fully completing the Master Course, you will receive a 
full refund of all tuition payments. This guarantee is 
valid for the entire period of your enrollment agreement. 

Get This Handy Pocket 
Electronics Data Guide 

,Puts all the commonly used conversion factors, 
formulas, tables, and color codes at Your finger- 
tips. Yours absolutely free if you mail the cou- 
pon today. No further obligation. 

Free 

r 
Successful 
Electronics 

Training 

FREE 

1. 

2. 

3. 

find out how ... 
You can handle the new electronic devices. 

You can solve the problems that stump your fel- 
low technicians. 

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

CLEVELAND INSTITUTE OF ELECTRONICS 
1776 E. 17th St. Desk RN52 Cleveland 14, Ohio 
ENS? 

a successful plan for ... 
Electronics Training 

good training 
doesn't cost... 
it pays! 

get all three FREE! 
Increase Your Technical Knowledge 

Get a government license plus an understanding of such 
electronic applications as computers ...industrial electronics 
... radar ... communications ... and many more. 

Not For Beginners 
Please inquire only if you really want to get ahead 
and to add to what you have already learned in 
school, in the service, or on the job. Some previous 
schooling or experience in electronics, electricity, or 
related fields is necessary for success in Cleveland 
Institute programs. 

Accredited by the National Home Study Council 

Madded istituti d Electronics 
Desk RN52 1776 E. 17th St. Cleveland 14, Ohio 

Please send Free Career Information pre- 
pared to help me get ahead in Electronics. 
I have had training or experience in Elec- 

tronics as indicated below. 

Military 

Radio -TV Servicing 

Manufacturing 

Amateur Radio 

In what kind of work are 
you now engaged? 

Broadcasting 

Home Experimenting 

Telephone Company 

Other 

In what branch of Electronics 
are you interested? 

Name Age 

Address 

City Zone State -. 

RN52 

April, 1961 5 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


NE 

STEP 
TO STEREO 

FISHER 

STEREO FM -AM 
RECEIVER 

Now you can update mono- 
phonic installations to stereo in a 
matter of minutes. The FISHER 
500 -S is an ideal replacement 
for older high fidelity equip- 
ment -for its stereo tuners, stereo 
preamps and dual -channel am- 
plifiers are all on one compact 
chassis. Simply connect a turn- 
table and two speakers -and you 
have a complete stereo system. 
What's more, your customer 
knows that the FISHER name 
is a name he can trust. 

OUTSTANDING FEATURES: \W'ide- 
Band Tuners, flexibility, ease of 
operation, 45 -watt output, hand- 
some solid architectural brass 
front panel. $349.50 

Write Today 
For Complete Specifications! 

FISHER RADIO CORPORATION 

21 -38 44th Drive long Island City 1, N. Y. 
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... for the Record 
By W. A. STOCKLIN 

Electronics for the Jet Age 

ALTHOUGH the precise cause of the 
mid -air collision over New York City 

last December has not yet been deter- 
mined, and may never be. it is the first 
air tragedy in which an electronic de- 
vice proved to be the mute witness. 
Today Federal regulations require that 
all aircraft capable of flying at altitudes 
above 25,000 feet carry a flight recorder. 

In size, the flight recorder is compara- 
tively small in relation to other elec- 
tronic equipment aboard an aircraft. 
Its outside dimensions are approxi- 
mately 20" x 8" x 6 ". Basically, it is an 
airborne oscillographic - type scriber 
(manufactured by Waste King Corpo- 
ration) which provides a record of four 
in -flight parameters: altitude. air speed, 
heading, and vertical acceleration. This 
information is etched by a diamond 
stylus on a nickel -alloy tape. The unit 
is designed to survive heat of 2000 de- 
grees F, a shock more than 100 times 
the force of gravity, and immersion in 
sea water for more than 36 hours. 

Only one of the two planes involved 
in the New York City collision carried 
such a recorder -the jet which landed 
in a Brooklyn street. Despite the impact 
of the crash and the tremendous tem- 
peratures of the burning aircraft, the 
recorder was obviously recovered intact 
since investigators were able to study 
the flight path and the last minutes of 
the staggering, twirling aircraft as it 
hurtled from the sky. The recorded in- 
formation is expected to play a vital 
role in determining just why the two 
aircraft collided while under the control 
and direction of the FAA air -traffic con- 
trollers. 

Of importance not only in the case 
of collision, the flight recorders are be- 
ing used by airlines to determine opera- 
tion of aircraft at given altitudes and 
the response of their instruments to 
the ground navigational systems. 

The flight recorder is, without ques- 
tion, a significant electronic contribu- 
tion to aviation safety and all of us in 
the electronics industry have a right to 
be proud not only of this new develop- 
ment but of communications and land- 
ing systems that have been developed 
by our industry for the aviation field. 

Obviously our industry cannot rest on 
its laurels since there is a dire need, in 
view of the coming jet age, for much 
improved electronic equipment -to re- 
duce to an absolute minimum the pos- 
sibility of human error. 

We don't pretend, in this brief dis- 
cussion, to offer a "solution" to our com- 
plex air -traffic- control problem -that 
we leave to the air -traffic- control ex- 
perts. 

But we would like to raise a few 

questions. Air -traffic controllers at the 
New York Air Traffic Control Center 
work an eight -hour tour of duty. with- 
out a specified time for lunch. Aviation 
experts observing this unusual person- 
nel practice concede that the controllers 
are doing an excellent job but question 
whether the average annual salary of 
$6000 is commensurate with their re- 
sponsibilities. They point out that 
higher salaries would attract men with 
a stronger electronic background which 
is certainly requisite in the jet age. 

This recommendation appears to be 
in line with the philosophy of the new 
FAA administrator. Najeeb Halaby, 
who said "we should have more elec- 
tronic controls so that everyone can fly 
safer." Mr. Halaby, a pilot -lawyer, is 
credited with making the first non -stop 
continental flight by jet in 1945 while 
serving as a Navy test pilot. 

All of which puts the problem right 
back in our "electronic lap." Mr. Halaby, 
it appears, has pointed up our sins of 
omission. 

The FAA's air-traffic-control system 
is using the same electronic equipment 
today as they used twenty years ago to 
guide and direct two -engined propeller 
craft whose top speed was not in ex- 
cess of 200 mph. At this writing that 
same system. with slight modifications, 
is guiding and directing high -speed jet 
aircraft at more than 500 mph! It is 
almost like trying to meld horse -drawn 
vehicles into the traffic pattern of a 
high -speed turnpike. 

In short, the present control system 
is incompatible with jet speed and in- 
adequate for the supersonic aircraft 
which is expected by 1970. 

While no one can fail to be impressed 
by the achievements of the electronics 
industry in the field of missiles and 
space, its failure to provide the tools for 
the vital and immediate needs of air- 
traffic control cannot be overlooked. 
Such equipment is as important to the 
air traveller as the block- signal system 
is to the railroad passenger. We are told 
that three -dimensional radar is vital 
in high -density traffic areas such as New 
York, Chicago. and Los Angeles. Despite 
this urgency, such 3D radar is still in 
the "development" stage and the vari- 
ous types of computers to assist the air - 
traffic controller in handling the traffic 
load are "under test and experimenta- 
tion." 

The computers are scheduled for trial 
installation in the Boston Air Route 
Traffic Control Center later this year. 
Three -dimensional radar now undergo- 
ing test. even if proved successful, could 
not become operational before 1964 at 
the earliest. 
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LL /ED value- packed 1961 
444 -PAGE ELECTRONICS CATALOG 

including special products 
available only from Allied 

SAVE MOST ON 

EVERYTHING IN ELECTRONICS 

New Stereo Hi -Fi Systems - 
1 

Everything in Hi -Fi Components 
Money- Saving, Build- Your -Own 
KNIGHT -KITS' for Every Need 
Best Buys in Recorders & Supplies 
Newest Public Address Systems, 
Paging and Intercom Equipment 
Amateur Receivers, Transmitters 
and Station Gear 
Citizen's Band 2 -Way Radio 
Test and Laboratory Instruments 
TV Tubes, Antennas, Accessories 
Huge Listings of Parts, Tubes, 
Transistors, Tools, Books 

SILL /ED exclusives: 
MONEY -SAVING KNIGHT -KITS V -truly the very best 
in build -your -own electronic equipment -lowest 
in cost, easiest to assemble, best for performance. 
Select from a complete line of Stereo hi -fi kits, 
Hobbyist kits, Test Instrument and Amateur kits. 
KNIGHT -KITS are an exclusive ALLIED product. 
KNIGHT® STEREO HI -FI- Comparable to the best in 
quality, styling and performance, yet priced far 
lower. Select super -value KNIGHT components or 
complete systems and save most. Also see the 
largest selections of famous -name hi -fi compo- 
nents and money- saving ALLIED- recommended 
complete high -fidelity music systems. 

ALLIED 
! etotronio 

!vet 

Exclusive Allied products save you more 1 

ALLIED RADIO, Dept. 1 -D1 

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

Send FREE 1961 Allied Catalog No. 200 

ALLIED RADIO 
Satisfaction Guaranteed or Your Money Back 

World's Largest Electronic Supply House 

our 40th year 

April, 1961 

BUY ON EASIEST TERMS 
only $2 down on orders up to $50; 
only $5 down on orders up to $200; 

only $10 down over $200. 
Up to 24 months to pay. 

You get every buying advantage at ALLIED: 
Lowest, money- saving prices, fastest shipment, 
expert personal help, easiest -pay terms, sat- 
isfaction guaranteed or your money back. 

send coupon today 
for 444 -page catalog 

Name 
PLEASE PRINT 

Address 

City Zone State 
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THE REMARKABLE 
SONY RADIO 

WIRELESS 
MICROPHONE 

The convenience and variety of uses for 
this remarkable instrument are almost 
beyond the imagination. The Sony CR -4 
mike and radio transmitter can be 
slipped into a coat pocket for completely 
wireless on- the -street interviewing, 
studio audience interviewing or on -the- 
spot broadcasting from awkward places. 
It gives complete freedom to active 
singers, (lancers, comedians, performers 
with electric instruments and actors, 
eliminating the need for cumbersome 
mike booms and entangling wires. 

Microphone, transmitter, receiver and 
carrying case, $250. For information or 
literature, write: Superscope, Inc., Dept. 
6, Sun Valley, California. 

No one will deny that the aeronautic 
sciences have provided this nation and 
the world with the best aircraft ever 
produced. Has the electronics industry 
clone its part in providing comparable 

tools for air -traffic control? Have we in 
the electronics industry failed to live up 
to our potential in this area or has the 
government failed to provide the nec- 
essary guidance and incentive? - - 

THIRD - QUARTER COMPONENT OUTPUT DECLINES 

According to the U.S. Department of Com- 
merce, shipments of electronic components 
declined approximately 3', during the third 
quarter of 1960. Most of the decline can be 

charged to components shipped for military 

end -use although the report pointed out that 
non -military component output failed to show 
the normal upward movement during the 
latter half of the year. Following are details 
on unit and dollar value produetimt. 

COMPONENT UNITS VALUE 

Power and Special Purpose Tubes 2,661,000 $ 58,728,000 

Receiving Tubes 103,221,000 $ 87,244,000 

Semiconductor Devices 81,925,000 $126,583,000 

Capacitors 338,408,000 $ 61,368,000 

Complex Components 
(including PC's, etc.) 

10,686,000 $ 10,319,000 

Connectors 21,607,000 $ 40,099,000 

Quartz Crystals 1,550,000 $ 5,729,000 

Relays 7,678,000 $ 41,593,000 

Resistors 570,102,000 $ 61,058,000 

Transformers and Reactors 7,161,000 $ 42,617,000 

SUPERSCOPE 
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The Tapeway to Stereo 

COMING 
NEXT MONTH 
4 -TRACK STEREO ADDS DEPTH TO TAPES 

7'11'o-dimensional stereo can he achieved 
with 4- channel, 4- track tapes. Here is 
how such a system can be set up, includ- 
ing details on the requisite transistor- 
ized playback and record amplifiers. 

1961 AUTO RADIOS: GM CARS 

Practical and o / ten hard -to -get informa- 
tion for the service technician on sets 
used in 1961 Chevrolets, Pontiacs, and 
Oldsmobiles. 

RUMBLE FILTERS FOR STEREO 

Improve the quality of record reproduc- 
tion by designing and building a rumble 
filter for stereo setups. All the necessary 
information, as well as practical exam- 
ples, is included. 

SPEED -CHECKING I.F. SYSTEMS 
Although i.f. systems are seldom the cul- 
prit, when they need to be checked, use 
this system to save trouble and time. 

SALVAGING "DO- IT- YOURSELF" JOBS 

Nothing can be more time- consuming 
than a service job which the owner has 
"started" -often producing misleading 

symptoms. Here's a practical system for 
coping with these "home- butchered" re- 
ceivers. 

COMPUTER ARITHMETIC CIRCUITS 
A basic discussion of the various types 
of adders used in binary systems. 

WIDE -RANGE INDUCTANCE METER 

A simple, single -tube tester which will 
measure inductance values from 2.5 phy. 
to 6300 hy. It is designed to be used in 
conjunction with external generator and 
output meter to keep cost down. 

LIGHTNING PROTECTION FOR HAM STATIONS 

Since lightning annually takes a larger 
toll of lives than either hurricanes or 
tornadoes, lightning protection for the 
ham station is a "must." The author 
provides practical tips and procedures. 

All these and many more interesting and 
informative articles will be yours in the 
May issue of ELECTRONICS WORLD ... on sale 

April 18th 

ELECTRONICS WORLD 
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Here's The Offer No Other Radio-W School 
LEARN AT HOME in Spare Time ! 

YOU DO MANY PRACTICAL JOBS with the kits we 
send you. That's right, you PRACTICE what we 

TEACH! You build a Signal Generator, AC -DC Power 
Pack, and AC -DC Superheterodyne Radio Receiver 
and top quality 21 inch TV Set. EARN AS YOU 

LEARN with the famous RTS 30 Day Income Plan. 
Full instructions provided. NO HIGH SCHOOL 
DIPLOMA NECESSARY. This is a COMPLETE 
course which starts with basic subjects and 
gradually advances to Radio -TV. . . . ALL FOR A 

PRICE YOU CAN AFFORD! 

THE ONLY VERTICAL 

MULTI -CHASSIS 21" 
TV KIT OFFERED BY 

ANY RADIO -TV SCHOOL 

YOU 

AND 

t, 

BUILD THESE 

OTHER UNITS! 

PL ETE 

t4N. EDr 

t¡ i 4 Each student is en- 
titled to unlimited 

tICI 

consultation service. 
Cìa All questions are 

J1;/ . ``0 answered promptly 
tipp- and completely by 

evuntstta highly specialized 
All INCLUDED! instructors. 

Tubes 
Excluded 

RTS' Membership in 
The Association of 
Home Study Schools 
is your assurance of 
Reliability, Integrity and 
Quality of Training. 

O 

çCIATI'a 
c' dos, 

RADIO- TELEVISION 
TRAINING SCHOOL 
815 E. ROSECRANS AVENUE 
LOS ANGELES 59, CALIFORNIA 

L 1010 Est. 192? 

Rush 
Coupon 

»r FREE 
FACTS! r e "F 

DARES MAKE! 

RTS Will Train You at a Price 

You Can Afford and When 

You Are a Qualified Graduate 

Will Help You Open a Service 

Shop of Your Own and Supply 

You With Every Bit of 
Equipment You Need to Get 

Started - Plus an Inventory 

of Parts and Necessary 

Supplies. 

ALL FINANCED WITHOUT INTEREST 

OR CARRYING CHARGES!! 

You Also Receive ... Advertising 

Help and Material, Shop Plans, 

Business Systems, Letterheads, 

Calling Cards and Much More! 

April, 1961 

Here's What Two of Many Business Plan Shop Owners Have to Say! 

This business takes in between 
$1500 and 52000 a month. I've 
had to hire help to keep up 
'with it. 

CULLEN W. IRBY 
Corpus Christi. Texas 

The school lives up to its 
promises 100 %. RTS does not 
lose interest in its students once 
they graduate. 

HAROLD R. STANLARE 
Perry, Michigan 

RADIO TELEVISION TRAINING SCHOOL, Dept EW-41 
815 E. Rosecrans Aye. Los Angeles 59, Calif. 
Rush me full information by return mail. (Please Print) 

NAME 

STREET 

CITY 

AGE _ 
ZONE _ STATE 
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IT 
COULD 

HAPPEN 
TO YOU... 

Somewhere it said: "Build this kit in an amazing 10 
hours!" Looks like you're running into overtime because 
you spent the first 71/2 hours sorting out the jumbled 
mess of small parts and hardware. Well, it's good train- 
ing for looking for needles in haystacks. 

If drug manufacturers made the mistakes in labeling 
you find in some kits, the world would be a quieter, 
lonelier place. You know a selenium rectifier when you 
see one, and if this is a selenium rectifier, you're 
Thomas Alva Edison. 

Let's see. On Page 5 it says; "See diagram Page 12." 
On Page 12 it says; "See instructions Page 5." Well, if 
you hold Page 5 open with your tongue, and Page 12 
open with your left ear, that still leaves you three fingers 
on your left hand free for soldering and also... 

10 

Don't look now, but while Heifetz fiddles, your amplifier 
burns. When the smoke clears, you'll probably find that 
the 100 microfarad electrolytic was shorted because it 
had not been pre- tested. All work and no play, makes 
Jack a very mad boy! 

ELECTRONICS WORLD 
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UNLESS 
THE KIT YOU 
BUILD IS A 

PACO 

No mistaken identity or endless searching. 
Parts are clearly pictured and labeled; re- 
sistors are neatly mounted and identified! 

PACO Model C -25 

IN- CIRCUIT CAPACITOR TESTER KIT 

Reveals dried out. shorted, or open elec- 
trolytics-in the circuit -with Paco's ex- 
clusive Capacity Dial. Instantly finds open 
or direct shorted capacitors without re- 
moving from circuit. Great time saver! 

Specifications: 
SIMPLE SEQUENTIAL TEST: reveals open or 
shorted capacitors, including electrolytic types. 
ELECTROLYTIC DIAL: indicates actual electro- 
lytic values while capacitor is in- circuit; any 
electrolytic which yields a capacity reading on 
Electrolytic Dial is automatically revealed as not 
open or shorted. 
ELECTROLYTIC TEST: indicates in- circuit electro- 
lytic capacity from 2 mid to 400 mfd in two 
ranges; condenser is automatically proved non - 
shorted and not open if Capacity Reading can 
be obtained. 

Model C -25: Kit, complete with PACO-detailed 
assembly- operating manual. Kit Net Price: $19.95 
Model C -25W: Factory -wired, ready to operate. 

Net Price: 29.95 

Step -by -step instruction book makes assembling a Paco Kit 
foolproof! Paco gives you giant, fold -out diagrams on correspond- 
ing instruction pages so you can see both at the same time. 

PACO Model DF -90 

TRANSISTORIZED DEPTH FINDER KIT 
Protect your boat against shoals and 
underwater hazards with this compact, 
easy -to -read depth finder. Transistors pro- 
long battery life, provide utmost accuracy 
and portability. A boon to fishermen - 
locates hard -to -find schools of fish. A low 
cost safety device for every boat owner. 

Specifications: 
FULLY TRANSISTORIZED: 5 transistors, with a 
low battery drain for extremely long battery life. 
HIGH INTENSITY INDICATOR: for sensitive, accu- 
rate response under all conditions. 
FAST, EASY READINGS: made possible by means 
of over -sized scale calibrated at one-foot inter- 
vals from 0 to 120 feet. 

Model OF -90: Kit, complete with PACO- detailed 
assembly -operating manual. Kit Net Price: $84.50 
Model DE -90W: Factory -wired, ready to operate. 

Net Price: $135.50 

FREE! COMPLETE ILLUSTRATED CATALOG 
Mail this coupon for the complete Paco catalog of electronic equipment kits, 

including test instruments, measuring instruments, and high fidelity components. 
PACO KITS BV PACOTRONICS, INC. 

April, 1961 

PACO Model SA -40 

STEREO PREAMP- AMPLIFIER KIT 

Assemble a superb home music system 
with this true 40 watt stereo preamp- 
amplifier. Unmatched flexibility, less than 
0.5% distortion, and handsome design 
make this the ideal component for music 
lover and audiophile alike! 

Specifications: 
MUSIC WAVEFORM POWER OUTPUT: 25 watts per 
channel (50 watts total). 
RESPONSE: 30 cps to 90Kc, ± 1.0% db 

HARMONIC DISTORTION: less than 0.5% at 20 
watts per channel output. 

Model SA -40: Kit, complete with black and gold 
case and PACO-detailed assembly -operating 
manual Kit Net Price: $79.95 
Model SA -40W: Factory- wired, with black and 
gold case, ready to operate. Net Price: $129.95 

1 
Paco Electronics Company, Inc.. DEPT. EW -4 

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

Please send me your complete illustrated catalog. 

Name 

Address 

City Zone State 

Cr* rs, 
Imp 
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REK-O-KUT N-34H STEREOTABLE 

COMBINES INTEGRITY OF 
DESIGN WITH CLASSIC 
BEAUTY OF APPEARANCE 

Once in a decade. a manufacturing firm designs 
a machine which offers matchless specifications 
at a price which seems impossibly low. Word. 
of -mouth spreads the story to dealer and custo 
mer alike and suddenly. the new machine be- 
comes the runaway bestseller in its class. This 
is now happening to the new REK -O -KUT N34H 
Stereotable. Here are the reasons why - 
TME N.34H IS SUPERBLY QUIET... 
The marriage of the precision -built hysteresis 
synchronous motor and new revolutionary Reko. 
thane Belt is an engineering break -through 
which results in the unprecedented low rumble 
level of -59 db.- beyond a doubt the best ever 
achieved in a two-speed machine. 
THE N.34H MAKES RECORDS COME ALIVE... 
The hysteresis synchronous motor provides 
locked -in accuracy of rotational speed at all 
times, regardless of power line fluctuation and 
load. Wow and flutter become insignificant at 
0.15 %. Stereo and mono records, old and new. 
sound like the original live performance? 
N34M QUALITY IS HERE TO STAY 
The N-34M is so carefully made it will measure 
up to the same high specifications, year in. 
year out. Examine the parts -the turntable shaft 
machined to aircraft tolerances, permanently 
lubricated motor bearings. the heavy steel deck 
plate which can never warp, the deceptively 
soft Rekothane Belt which absorbs shock like a 
cushion and is especially compounded for a 
lifetime of use. 7A A 
N34H -does not include base and arm $79.95 net 

S -320 Stereo Tonearm with OmniBalance 
Designed for 1 -hole mounting on N -34M $32.95 net 

Model BN Tapered Base in Oiled Walnut 
Designed for N -34H $14.95 net 

AcoustlMounts Recommended for all 
cabinet installations $3.50 net 

REK-O-KUT 
Rek -O.K t Ce., Int., Dept. EW -41, 38 -19 103 St., Corono 68, 
N.Y. Expert: Merhan Exporting Corp., 4S8 Broadway, New 
York. Canada: Atlas Rodio, 50 Wingold Avenue, Toronto 19 
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from our Readers 

AUDIO- ULTRASONIC PICKUP 
To the Editors: 

In the October, 1960 issue of ELEC- 
TRONICS WORLD is published an article 
titled "Audio- Ultrasonic Pickup Cir- 
cuit" by Mr. Harold Reed. 

This article covers construction of a 
transistorized voice- operated relay. The 
printed material and the wiring diagram 
shown in the article call for a 22.5 -volt 
battery. 

We are in process of building this unit. 
Having secured the specified G -E 2N107 
transistors we note that the manufac- 
turer specified a maximum voltage of 
-10 volts. Your article calls for -22.5 
volts input. 

Will you please check these contradic- 
tory specifications and give us the cor- 
rect answer? 

PHILIP A. BOERNER 
Tydings Electronics, Inc. 
Pittsburgh, Penna. 

Here are Author Reed's comments on 
the above question. Editors. 
Dear Mr. Boerner: 

You are right about the d.c. voltage 
being above the rating for the 2N107. 
Two circuits were set up here, one with 
CK722 transistors using a 22%-volt bat- 
tery and the other with the 2N107 using 
a 9 -volt battery. The 2N107 circuit was 
given in the article since it seemed to be 
more stable. The battery used with the 
CK722 was erroneously listed on the 
2N107 diagram. 

After receiving your letter I was 
naturally concerned about other con- 
structors who may not notice this as 
you did so I made tests on the circuit as 
given in the article, using the 22% -volt 
battery. The maximum collector -base 
voltage listed by G -E for the 2N107 is 
12 volts. In this circuit it measured 20 
volts. Several transistors were tried for 
prolonged periods with no ill effects. 
This agrees with past experience in that 
I never lost a transistor due to exceed- 
ing, within reason, the maximum col- 
lector rating (usually accidentally) as 
long as the dissipation rating was not 
exceeded. 

The constructor who uses the circuit 
as is, will probably experience no diffi- 
culty. Since you are in the process of 
building the unit, use a 22% -volt battery 
with transistors like the CK722 and a 
9 -volt battery with the 2N107. 

HAROLD REED 
Hyattsville, Maryland 

a s * 

THE TRANSISTOR "ALPHA BOX" 
To the Editors: 

In Fig. 1 of my article "The Transis- 
tor 'Alpha Box' " which appeared in the 
November issue, transistor V. (2N293) 

should be drawn as an n -p -n type rather 
than a p -n -p, as shown. 

DON STONER 
Alta Loma, California 

We are sorry we couldn't catch this 
correction before we went to press. The 
circuit still operates just as indicated 
by the article, however.- Editors. 

* * * 

HI -FI RECORD CHANGERS 
To the Editors : 

In your article "Hi -Fi Record Chang- 
ers" I ELECTRONICS WORLD, December 
1960) relative to intermixing records, it 
is stated, "Of course, in all instances. 
the stack must be made up of records of 
the same speed." 

I believe you will find that on Webcor 
models incorporating the "Magic Mind" 
(Models 141A, 1631A, 1641A, and 
others) seven -inch 45 -rpm records and 
ten- or twelve -inch 33% -rpm records 
can be intermixed, and the changer will 
shift to the appropriate speed as each 
record is dropped. 

JOHN E. HANNAN 
Plumb Electronics 
Houston, Texas 

In addition to the Webcor models in- 
dicated above, Glaser- Steers and Heath 
also have changers available faith this 
same speed -changing function. -Edi- 
tors. 

SENSITIVE ELECTRONIC RELAY 
To the Editors: 

I have just finished building the elec- 
tronic relay described in the January 
edition of ELECTRONICS WORLD and find 
it extremely sensitive. Sensitivity may 
be adjusted to maximum by adding a 
3000 -ohm, 4 -watt potentiometer in 
series with R, and ground. 

Your readers may be interested to 
know the relay makes an excellent 
"wet- the -bed" alarm for very young 
children. 

L. PARKER 
Pickering, Ontario 

To the Editors: 
The electronic relay described on 

page 62 of your January, 1961 issue 
could easily be a lethal gadget since not 
only the chassis but also one of the 
control elements is connected directly 
to one side of the a.c. line. In one posi- 
tion of the a.c. plug this would mean 
that anyone touching one of the control 
elements and a ground such as a radia- 
tor, water pipe, furnace register, etc. 
would be subjected to full line voltage. 
The same device can be built at prac- 
tically the same cost complete with a 
transformer supply, fuses, switch, en- 
closed cabinet, and a sensitivity control 

ELECTRONICS WORLD 
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TESTS All TV and Radio Tubes 

-both old and new 

TESTS the Nuvistors 

TESTS the new 10 -pin tubes 

TESTS the new 12 -pin Compactrons 

TESTS voltage regulators, thyratrons, 

auto radio hybrid tubes, 

European hi -fi tubes, and 

most industrial types. 

NEW TUBE 

INFORMATION 
SERVICE 

available every 3 

months for all B&K 
Dyna -Qvik Tube Testers 

April, 1961 

Model 600 
DYNA-Q11/1( 

only 
$69NE 

81/2" x11 "x41/2" 
Handsome, sturdy 

leatherette- covered 
carrying case 

for the first time, a 

B & K QUALITY 
TUBE TESTER 

at this 
amazing low cost! 

all shorts, 
grid gas 

Checemi 

essiont 

leakag 
e 

of rnulti- 

Checks acht bes separately 
section 

Checks tube capability under 

simulated load conditions 

Rejects bad tubes 
-not good tubes 

For the man who wants the performance and relia- 
bility of a B &K professional- quality tester at mini- 
mum cost ... there's nothing like the new "600 ". 
No other tube tester in this price range is so com- 
plete and up -to -date. Tests the newest tube types, 
as well as the old. It's fast ... it's accurate ... it's 
easy to use. Quickly reveals tube condition. Saves 
customers. Sells more tube replacements. Stops 
call- backs. Steps up servicing profit ... day after 
day. Pays for itself over and over again. 

Exclusive adjustable grid emission test. Sensitivity 
to over 100 megohms. Phosphor bronze socket con- 
tacts. Complete tube listing in handy reference index. 
Extremely compact. 

BsK MANUFACTURING CO. 
1801 W. BELLE PLAINE AVE CHICAGO 13, ILL. 

Canada: Atlas Rodio Corp., 50 Win gold, Toronto 19, Ont. 

Export: Empire Exporters, 277 Broadway, New York 7, U.S.A. 

13 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


RESIDENT SCHOOL COURSES IN 

LOS ANGELES AND NEW YORK CITY 

START YOUR CAREER 
IN ELECTRONICS NOW 
AT RCA INSTITUTES... 

111 

Course 

t II t 

Qualifications Length of 
Course 

A Advanced Electronic 
Technology (T -3) 

High School grad, with 
Algebra, Physics 
or Science 

Day 21/4 yrs. 
Eve. 63/4 yrs. 

B TV and General 
Electronics (V -7) 

2 yrs. High School, 
with Algebra, Physics 
or Science 

Day 11/2 yrs. 
Eve. 41/2 yrs. 

C Radio 8 TV 
Servicing (V -3) 

2 yrs. High School, 
with Algebra, Physics 
or Science 

Day 9 mos. 
Eve. 214 yrs. 

D Transistors V -3 or equivalent Eve. 3 mos. 

E Electronic 
Drafting (V -11 V.12) 

2 yrs. High School, 
with Algebra, Physics 
or Science 

Eve. 
Basic: 1 yr. 
Advanced: 2 yrs 

F Color TV V.3 or equivalent Day 3 mos. 
Eve. 3 mos. 

G Audio -Hi Fidelity V -3 or equivalent Eve. 3 mos. 

H Video Tape V-3 or equivalent Eve. 3 mos. 

Technical 
Writing (V -10) 

V.3 or equivalent Eve. 3-18 mos. 

J Computer 
Programming 

High School grad Day 6 weeks 
Eve. 24 weeks 
Sat. 30 weeks 

K Radio Code (V -4) 8th Grade Eve. as desired 

L Preparatory Math 8 
Physics (P -0) 

1 yr. High School Day 3 mos. 

M Preparatory 
Mathematics (P -OA) 

1 yr. High School Eve. 3 mos. 

RCA Institutes is one of the largest technical insti- 
tutes in the United States devoted exclusively to 
electronics. Coeducational Day and Evening classes. 
Free placement service. Applications now being 
accepted. 
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The Most Trusted Name 
in Electronics 
RADIO CORPORATION OF AMERIC.\ 

- - Send to the school nearest you - 
RCA Institutes, Inc. Dept. EWR -41 

350 West Fourth Street Pacific Electric Building 
New York 14, New York 610 S. Main St., L.A. 14, Calif. 
Please send me your FREE catalog. I am interested in the courses circled 
below. 

A B C D E F G H I J K L M 

Name 

Address 

City Zone State 

(please print) 

For Home Study Courses See Ad On Opposite Page 

which would make it relatively safe, even for children. 
Most of your articles cover well -designed equipment which 

is reasonably safe to operate, but occasionally one is shown 
which is definitely unsafe. Too many people do not realize 
the danger present in those nice little bare wires and ter- 
minals under the chassis and poke around with soldering 
irons and screwdrivers among a maze of 200, 300, or more d.c. 
volts little realizing that 200 volts d.c. can be more deadly 
than a rattlesnake. Perhaps an article on electrical safety in 
some future issue would be in order. I hope you will forgive the somber tone of this letter. In 
general, ELECTRONICS WORLD is a high -quality publication 
and has added to my education and enjoyment for many 
years, but, as an industrial engineer, I sometimes become 
concerned with the pictures and descriptions of seemingly 
innocent, but potentially deadly, a.c. -d.c. circuits, open 
chassis, etc. 

K. C. McCARTT 
Senior Research Engineer 
Universal -Rundle Corporation 
Mahoningtown, Pa. 

We had hoped that by this time our readers should be 
pretty well aware of the dangers of working with electricity 
and in working with devices that do not use isolating trans- 
formers. We have run so many articles on the subject of 
safety, power -line hazards, the use of isolating transformers. 
and the use of polarized plugs, that we have lost count of 
them. 

We do agree tvith you, however, that tce should always 
be aware of the notice in the field who reads our articles. 
and that we should keep a strong emphasis on these warn- 
ings in any articles where they apply. 

We would like to point out, hoverer, that the article in 
question indicates at the very beginning of the circuit de- 
scription that a polarized line plug should be used to reduce 
or eliminate danger of shock or short circuits. Perhaps we 
should have emphasized this very important matter even 
more. Editors. 

* * 8 

LINE -VOLTAGE ISOLATOR 
To the Editors: 

With reference to your article "A Variable Line -Voltage 
Isolator" in your January issue, the output -outlet hookup 
isn't going to help the transformer as it is shown. In addition 
to this, there will be no output voltage as you have drawn 
the circuit. 

W. GREEN 
Long Island City, New York 

Thanks to Reader Green for pointing out our oversight in 
the circuit. We were so concerned that the switch was 
hooked in right, that all of us who proofread the article 
neglected the very obvious short circuit across the outlet. 
If this lead is deleted, the circuit should then work properly 
as shown.- Editors. 

0 

FIVE -MINUTE CS TIMER 
To the Editors: 

While I did not attempt to construct the "Five- Minute CB 
Timer" by Leo Morgan in your January issue, I did read the 
article with interest. That there is a five -minute time limit 
is news to me even though I am supposed to receive trans- 
mittal sheets from the FCC to keep me up to date. 

I believe that you would do your readers a great service 
by printing an interpretation of the rules as they stand at 
this time. 

FRANK W. KNOTTINGI1AM 
Port Orford, Oregon 

The so- called five -minute rule on the Citizens Band has 
been covered by us in a brief one -column story that ran quite 
a few months ago. Briefly, the rule is that no contact should 
exceed five consecutive minutes and that this should be 
followed by a two -minute silent period. Hoverer, this rule 
does not apply to contacts between units of the same station, 
nor does it apply to emergency communications. 

We refer you to paragraph 19.51 of the "FCC Rides and 
Regulations on Citizens Baud" as amended March 15, 1960. 
-Editors. -(- 

ELECTRONICS WORLD 
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LET RCA TRAIN YOU 
IN ELECTRONICS 
RCA Institutes, one of the world's leading electronic 
technical schools, offers Home Study Courses in .. 

RADIO, 7T TRANSISTORS, AUTOMATION' 
... Now you have five comprehensive courses for your electronic training. 
Practical work with the very first lesson. With the new Voluntary Tuition Plan, 
you pay for each study group only when you order it. If you interrupt 
the course at any time, for any reason, you don't pay until you resume the course. 

Even if you have not completed high school, you can begin your electronic 
career training at RCA Institutes. Choose from any of these courses. 

:J±!' 

Electronic Fundamentals Transistors 

Electronics for Automation 

Television Color 

Servicing Teles 

Send for our 

64 page Home 

Study Catalog 

FREE! 

r 

RESIDENT SCHOOLS in New 
York City and Los Angeles offer 
Technical Institute and Voca- 
tional School Courses in Elec- 
tronics. Day and Evening classes 
start 4 times each year. Resi- 
dent School Catalog sent free 
on request. 

April, 1961 

RCA INSTITUTES, Inc. Home Study School, Dept. EW -41 

A Service of Radio Corporation of America 

350 West Fourth Street, New York 14, N. Y. 

Please rush me your FREE illustrated 64 -page book "Your Career in Electronics," 
describing your home training programs. No obligation. No salesman will call. 

Name Age 
Please print 

Address 

City Zone State 

Veterans: Enter discharge date 

CANADIANS - Take advantage of these same RCA courses at no 

additional cost. No postage, no customs, no delay. Send coupon to: 

RCA Victor Company, Ltd., 5581 Royalmount Ave., Montreal 9, Quebec 
To save time, paste coupon on postcard. 

15 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


NO PREVIOUS 

TECNN /CAL EXPERIENCE 

REQUIRED! 

MEN 17 -5 5 
Prepare now to enter one of the 
many profitable branches of 

ELECTRONICS 
SEND FOR FREE FACTS! 

The day the first Satellite spiraled into outer space will be known to thousands 
of men throughout the United States and Canada as "Opportunity Day" - 
because it brought to light the tremendous possibilities that the field of Elec- 

tronics holds for the man who seeks a better job or a business of his own. 

One of the great things about the giant field of Electronics is the fact 
that even a man who does not have an advanced education or 
previous technical experience can prepare 
for many profitable opportunities in his 
spare time at home . . . or, if he desires, 
he may attend our well- equipped CHICAGO 
or TORONTO laboratories. 
If you seek a better job or a business of 
your own, why don't you fill in the coupon 
below for FREE facts? 

Make "Satellite Day" your "Opportunity 
Day," too! 

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. 

LIVE -WIRE EMPLOYMENT SERVICE 
Through long -established contacts with well -known em- 
ployers, DeVry Tech's Placement Deportment has helped 
many men toward better jobs in Communications, 
Guided Missile Control, Radar, Automation, Television, 
Instrumentation, etc. The service is free to graduates. 

SEND for 2 FREE BOOKLETS 
We'll give you a free copy of 2 interesting booklets, 
"Electronics in Space Travel" and "Pocket Guide to Real 
Earnings." See for yourself how you may take advan- 
tage of the opportunities in this fast -growing field. 

'T 

Ar- 
Get into One of 

Today's Fastest 

Growing Fields! 
IN YOUR SPARE 

TIME AT HOME OR 

IN OUR CHICAGO 

OR TORONTO 

LABORATORIES. 

WILL NOT 
INTERFERE 

WITH 
PRESENT 

JOB! 

EARN 

WHILE 
YOU 

LEARN! 

Look at these 

Job Opportunities! 

,-1-<[;, 

DeVRYTECH OF CANADA, LTD. 
TORONTO 19, ONTARIO 
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Radar Guided Missile Control 

Television 

Communications 

Microwaves 

Radio 

Industrial Electronics Computers 

Automation Electronics Broadcasting 

r API PA P r/A 
MAIL POSTAL CARD is0 

00 INSERTED ABOVE FOR 

2 FREE BOOKLETS d 
TODAY.' 

0 FA IrA PrA 
ELECTRONICS WORLD 
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MENI7fO55 1 

DeVry Tech's Electronic Training 
has helped Men like these Get Better Jobs or Shops of their own... 

How about YOU? 
No Advanced 

Education 

Required 

NO PREVIOUS TECHNICAL EXPERIENCE NEEDED! 
Men from practically every walk of life have won better jobs or businesses of their 

own through DeVry Tech's program. Many of these men, like thousands of others, 
had no previous technical experience. They prepared either in our well - 

equipped Toronto or Chicago laboratories, or at home in their spare time 
without interfering with their regular jobs. 

The "Electronic Age" is here! Opportunities for men 17 to 55 

are great! Fill in coupon below for FREE details! Act now! 

LIVE -WIRE EMPLOYMENT SERVICE 
DeVry Tech's Placement Department is in contact with some 

of the best -known employers in the Electronics field. The 

service is free to all graduates - and DeVry 
Tech's record in helping to place 

men has been outstanding. 
Accredited Member 

of National 
Home Study Council 

DRAFT AGE? 
e have valuable 

information for every 
man of draft age; so 
if you are subject to 
military service be 
sure to check the 
coupon. 

N 

Real 

Earning! 

Mail Postal Card inserted above 
for free copies of interesting 
booklets, "Pocket Guide to Real 
Earnings" and "Electronics in 
Space Travel." See for yourself 
how you may take advantage of 
the opportunities in this growing 
field. 

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

!I ?N 

DeVRY TECHNICAL INSTITUTE 
C H I C A G O 41, I L L I N O I S 
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Within the 

ONLY $17 
for this 2 volume 

1500 -page Ghirardi 
Service Library 

WILL RAYMENT, president of Sargent 
i,''I' wilt Co.. has resigned his post to 

join the Fisher 
Berkeley Corpora- 
tion as executive 
vice- president. 

He joined Sargent 
Rayment in 1947 and 
served as chief engi- 
neer and general 
sales manager from 
1950. 

In his new job with the Emeryville. 
California manufacturer of intercoms 
and commercial sound systems. Mr. 
Rayment will concentrate on sales and 
the development of new products for in- 
dustrial and commercial sound appli- 
cations. 

FIX ANY TV 
OR RADIO 

ever made! 
COMPLETE TRAINING 
FOR BETTER RADIO -TV SERVICE JOBS 

These two giant Ghirardi home training 
manuals make it easy for you to be an expert 
on ALL types of TV -AM -FM service . 

at only a fraction of the price you might 
expect to pay for such complete training. 
Almost 1500 pages, over 800 clear illustra- 
tions and dozens of procedure charts explain 
each detail of every service job as clearly as 
A -II -C. Each book contains up to the minute 
data. Each is based on approved professional 
methods. You learn time-saving shortcuts. 
You learn to work better, more profitably. 
Ideal as complete training for beginners or 
as a handy reference library for experienced 
servicemen who want to look up puzzling jobs 
or develop new and faster methods. 

A complete guide to 
TROUBLESHOOTING & REPAIR 

Radio 8. TV 11,olml 1.,ituut 
IN,. Nn REPAIR MANUAL g, 

hl. enairstf st and rigid. . I.....I.;. 
charts cover practically every type of troubleshoot- 
ing fror Television problems to AM and FV u-align- 

plnt to II, and oeteetar Sections. t na 
ayers, communications `etc: 

' illus- 
,rations. 

c 
Price ní$10 separately. 

receivers. 

The complete "know how" of 
SET CIRCUITS & OPERATION 

O a 
earn 

w.tchn 

hunt , 

set 
This COR -nage Radio 

CUITRY AND OPERATION i 

circuits and cuit iarnn 
equipment: exp 'ar lainstheir III 
Irarhes volt to go right to the t-t of i,11- 
tut ie less testing: helm deadop fast. truly irnf, -land .,rvn,, te.hni,ni, -sn Minn . i , i,.,r:), iy, 

SAVE $2.00 under this offer: 
If ,.1.1 tint! - 

rorm. \. you'd regard 
comas. 

two 1 (moon,. > ials tla 
bargain tat $100 or more. Instead huy them 

the ttwoe(regui rnpriccl$19.001. You SIM.1.$2 00 
for 

No lessons to wait for! Everything is at vnur finger 
tips. You learn fast . and vou learn r 

, 

r' t' OUR 
MONEY -BACK GUAR.'N'l'EE PROTECTS Y'''- rrLLY! 

STUDY 10 DAYS FREE! 
P ....... 
I Dept. RN -41 Technical Division, 

HOLT, RINEHART and WINSTON, 
I 383 Madison Ave., New York 17, N. Y. 

ISent tu..,ks hrinw f..r In- ,1:.''gtt:r 1:s lutIN. \1'1lIN. to io nays I 
nm.,.tnmign,g.: i or return 

e ithoots 
tt, srppr a ha i 

ianti 4twn 
n 

7 
$10 

to & TV TROD t3l.F.Sn00T1 \0 a RF.P:\tlt 
'- Radii, a &rT *' CIRCUITRY & OPERATION Mt 

sepm'atelyi 
i !1 MONEVSAVING COMBINATION OFFER . . 

J. J save $2.00! Sind Lath tug b..uk, at special melee dI only $17 for the two 'regular prier $111 
on at 

ISave! Send ash with o der am pay postage. 
Same 10.day return privilege with money r Iundcd. 

1 

1 

I 

city. Zone. Stale 
0 lsldr fr,.e.:l.-TROUBLESHOOTING á RFP:tIR 

I I itl: lllt,'t'ITRI' . I'FIf.IT1fl.1' Sn..50: eLn(h honk, .IR. tn.It ,rilh orde, Out 10.dap . "ri rile.. tr!th , 

t 

rel,ntded. 
r ti rn 

V RN I= MN I= 1 . .r....t_a 

Name 

Address 
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WESCON, the Western Electronic Show 
and Convention which will convene at 
the Cow Palace in San Francisco on 
August 22, 23. 24, 25, 1961, has named 
its principal exec- 
utives for the 
1961 show. 

Albert J. Mor- 
ris, of Radiation 
at Stanford, is 
chairman of the 
board while O. H. 
Brown, of Eitel- 
McCullough, will 
serve as chairman 
of the executive 
committee. Con- 
vention director is 
Dr. John V. N. 
Granger of Gran- 
fie Associates 
and Calvin K. 
Townsend, of Jen- 
nings Radio Cor- 
poration. has been 
appointed show 
director. 

Board members 
who will partici- 
pate in the gen- 
eral policy of 
WESCON 1961 
are Bruce S. Ang- 
win of General 
Electric; Donald 
C. Duncan of 
Duncan Electron- 
ics: S. H. Bellue 
of Osborne Elec- 
tronic Corporation; and Edward C. 
Bertolet of Behlutatt Engineering. 

BERNARD REICH is now president of Mo- 
lecular Electronics Inc. a wholly owned 
subsidiary of Precision Circuits. Inc... . 

ROBERT E. MILLER has been elected to 
the new position of vice -president for 
advanced development by the board of 
directors of Melpar, Inc.... DR. GEORGE 
CARYOTAKIS is manager of the newly 

formed high -power laboratory of Eitel- 
McCullough. . CHARLES K. TITUS has 
joined the staff of the Communication 
and Data Processing Division of the 
Collins Radio Company as manager of 
the scientific analysis anti programming 
department.. .. PHILLIPS N. BUFORD has 
joined Page Coninitutical ions Engineers, 
Inc., a subsidiary of the Northrop Cor - 
potttion, as senior staff engineer in the 
research and development directorate. 
... JAMES K. DRAPER is now manager of 
engineering at International Electric 
Industries. Inc.. Nashville, Tenn. . . . 

Hollywood Radio and Electronics. Inc. 
announces the election of DONALD 
AARONS as vice -president and member 
of the board. . . . J. A. BRUSTMAN has 
been appointed manager, electronic sys- 
tem engineering of the Advanced Sys- 
tems Development Engineering Activ- 
ity, RCA's Electronic Data Processing 
Division.... DR. WILLIAM O. BAKER, vice - 
president- research of Bell Telephone 

Laboratories. has 
been elected to 
the Board of 
Trustees of the 
Rockefeller Insti- 
tute. . Essex 
Wire Corporation 
announces three 
major executive 
appointments 
within its Chicago 
Standard Trans- 
former Division: 
WILLIAM E. WILSON 
will be vice- presi- 
dent and general 
manager; JACK D. 
HALL will assume 
the duties of vice - 
president, sales 
and marketing; 
and KARL F. CREASE 
will be vice -pres- 
ident in charge of 
manufacturing. 
. . . DR. TREVOR 
LAW, a former 
member of the 
technical staff at 
Bell Labs, has 
been named sen- 
ior engineer of 
the materials de- 
partment at 
Motorola Senli- 

conduCtOr Products Division.... FRANK 
M. HICKEY is the new manager of in- 
dustrial products sales for CBS Elec- 
tronics. He was formerly merchandising 
manager of industrial products. 

MOTOROLA INC. will move its corporate 
headquarters to its new administration 
building in Franklin Park, Illinois. The 
new $7.5- million structure, at 9401 West 
Grand Ave., encompasses a total area 

AUSTIN C. LESCARBOURA, lvho for the 
past 35 years has headed his own 
advertising agency. was recently 
tendered a dinner on the occasion of 
his 50th anniversary in the radio - 
electronic industry. 

One of the wireless pioneers, he 
began his career as a ham in 1907. 
Ife served as assistant engineer for 
Telefilnken Wireless Telegraph Co. 
and participated in some of the early 
wireless telephone demonstrations. 
He worked for Electro Importing 
Co.. a firm specializing in supplying 
the needs of the radio amateur. He 
was the editor of "Modern Electrics" 
and "The World's Advance" (now 
"Popular Science Monthly "), as well 
as managing editor of "Scientific 
American" from 1915 -24. 

He is the author of six books and 
innumerable articles in magazines, 
newspapers, and trade journals. He 
is a fellow of the Radio Club of Amer- 
ica, a Senior Member of the IRE, as 
well as the recipient of an impressive 
number of honors. 

His many friends 
and ham fraternity 
"A.C." a long and 
ment." 

in the industry 
join in wishing 
happy "retire- 

ELECTRONICS WORLD 
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BREAK THROUGH T O HIG E R P A Y 

6 

RAGE IN- \ ELECTRON1C TV -RADIO 
START NOW! Break through the Earning Barrier that stops 
half- trained men. N.T.S. "All- Phase" training prepares you - 
at home in spare time - for a high -paying CAREER in Elec- 
tronics - TV - Radio as a MASTER TECHNICIAN. One Master 
Course at One Low Tuition trains you for unlimited opportuni- 
ties in All Phases: Servicing, Communications, Preparation 
F.C.C. License, Broadcasting, Manufacturing, Automation, 
Radar and Micro -Waves, Missile and Rocket Projects. 

SUCCEED IN MANY HIGH- PAYING 
JOBS LIKE THESE... 

TVRadio Sales, Service and Repair 
Profitable Business of Your Own 

Communications Technician - F.C.C. License 
Hi -Fi, Stereo & Sound Recording Specialist 
TY-Radio Broadcasting Operator 
Technician in Computers & Missiles 
Electronics Field Engineer 
Specialist in Microwaves & Servomechanisms 
Expert Trouble Shooter 
All-Phase Master Technician 

A more rewarding job ... a secure 
future ... a richer, fuller life can 
be yours! As an N. T. S. MASTER 
TECHNICIAN you can go straight to 
the top in industry ... or in your 
own profitable business. 

19 BIG KITS 
YOURS TO KEEP 

You ,, work on 

actual job 
projects 

NATIONAL SCHOOLS 
.wro( T. 3Zwc me<e 'eos 

4000 S0. 114U110A ST., LOS ARUM Sr, CALIF., U. S. A. 

Write Dept. RH-41 .- rf ,,f r f 1+- 
rf E11U(ÿ 

flff _ut1i1 
RESIDENT TRAINING AT LOS ANGELES 

it you wish to take yo., l a k 

Resident School at Los AnIr Ies. the 

world's TV capital. start NOW m r 

S udiosderMen! you 
Labs. Aa 

with 
Radio 

Electronic equlpmentwor prolessi,nelly 

nstaued- finest most complete tacilr- 

ties offered by any school I spell 

friendly instructors Personal attention 

Graduate Employment Service Help 
pan 

' 
finding home nea school--and 
time lob whole you learn. 

WRITE FOR SPECIAL RESIDENT 

SCHOOL CATALOG AND INFORMATION 

N.T.S. HOME TRAINING is 

Classroom Developed 
Lab -Studio Planned 

Shop- Tested 
Industry -Approved 

Specifically Designed 
for Home Study 

ACCREDITED MIM111 

, ,edo .d 
e 

fer 
p ho ecrudy school, 

N.T.S. Shop- Tested HOME TRAIN- 
ING is Better, More Complete, 
Lower Cost ... and it is your key 
to the most fascinating, opportu- 
nity- filled industry today! 

YOU LEARN QUICKLY AND EASILY 
THE N.T.S. SHOP- TESTED WAY 

You get lessons, manuals, job proj- 
ects, unlimited consultation, gradu- 
ate advisory service. 
You build o Short Wave -Long Wave 
Superhet Receiver, plus a large - 

screen TV set from the ground up, 
with parts we send you at no addi- 

April, 1961 

MAIL 
COUPON 

NOW 
for 

FREE BOOK 
and 

ACTUAL 
LESSON 

Free look 
gives you all the facts 

tionol cost. You also get a P,ofes- 
sional Multitester for your practical 
job projects. 

EARN AS YOU LEARN... 
WE SHOW YOU HOW! 

Many students pay for entire tuition - and earn much more - with 
spare time work they perform while 
training. Ycu can do the same ... 
we show you how. 

SEND FOR INFORMATION NOW... 
TODAY! IT COSTS YOU NOTHING 

TO INVESTIGATE. 

NATIONAL TE1ÑÌÇÁL SCHOOLS (, 
WORLOWIDE TRAINING SINCE 1905 

NO OBLIGATION! 
NO SALESMAN WILL CALL 

I 
Name 
Address 
City 

Mail Now To 
National Technical Schools, Dept. RH -41 

4000 S. Figueroa St., Los Angeles 37, Calif. 
Please rush FREE Electronics - 

TV-Radio "Opportunity" Eook and Actual 
Lesson. No Salesman will call. 

Age 
/ 

1 

1 

Zone State 
Check nere If Interefted ONLY in Resident Training at Los Angeles. 

VETERANS: Give date of dischar3e 
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Assemble your kit 
faster and better 

with the tool that 

makes soldering 
a cinch 

DUAL HEAT SOLDERING GUN KIT 

Strong, noise -free soldered connections are the most im- 
portant and time consuming operation in kit building. That's 
why a Weller Dual Heat Gun is a must. Instant heat saves 
time. Spotlight illuminates your work. 2 trigger positions give 
2 soldering temperatures - low 90 -watt heat for soldering 
near heat -sensitive components - high 125 -watt heat for 
making chassis connections. Long life iron -plated copper tip 
provides superior heat transfer. Weller is the original Soldering 

Gun -used by virtually all electronic servicemen. 
On sale at your Electronic Parts Distributor. 

22 

Send for this booklet today -only 150 

Fully illustrated, it tells how to make soldered connec- 
tions simply and securely. Send your request to Weller 
Electric Corp., 601 Stone's Crossing Rd., Easton, Pa. 

WELLER ELECTRIC CORP. EASTON. PA. 

of 327,148 square feet and has provision 
for the addition of a lightweight sixth 
floor to increase the usable area by as 
much as 52.000 square feet ... ROBERTS 
ELECTRONICS, INC. of Los Angeles is erect- 
ing a new Si-million, 50,000 -square -foot 
plant at 5918 Bowcraft Ave. The build- 
ing will house the company's adminis- 
trative offices as well as engineering and 
warehousing facilities ... PEERLESS RADIO 
DISTRIBUTORS has acquired a new build- 
ing in Lynbrook. Long Island to house 
its industrial electronic sales division. 
The new building contains 25,000 square 
feet of office and warehouse space.... 
GENERAL INSTRUMENT CORPORATION has 
opened its new $3- million, 50,000 - 
square -foot plant, devoted exclusively 
to the development and mass produc- 
tion of semiconductors, at Hicksville, 
N Y GENERAL ELECTRIC COMPANY 
plans to spend more than $1- million 
this year to enlarge its present com- 
munications products department head- 
quarters at Lynchburg, Va. . . 

REMINGTON RAND's Unirac military de- 
partment has selected Roseville, Minn. 
as the site of its new 130,000 -square -foot 
building. Occupancy is slated for late 
this Spring . . . HARMAN -KARDON, INC. 
has moved from Westbury, Long Island 
to its new 52,000- square -foot high - 
fidelity equipment plant at Plainview, 
Long Island. 

ALBERT J. MORRIS has been elected presi- 
dent of Radiation at Stanford which is 

a newly formed sub- 
sidiary of Radiation 
Incorporated. Previ- 
ously, he was senior 
vice-president -engi- 
neering for the Ler- 
inthal Electronic 
Products Corpora- 
tion. 

Mr. Morris was 
named a director of WESCON in 1958 
and became convention chairman the 
following year. This year he is chair- 
man of the board for the 1961 WESCON 
show and convention. He is a past chair- 
man of the San Francisco section of 
the IRE, and is currently a director and 
member of the IRE's Executive and 
Operating committees. 

Prior to joining Lerinthal, he was Re- 
search Associate (Electronics) for the 
U. S. Navy Office of Scientific Research 
in San Francisco. 

* * * 

UTAH RADIO's stock has been acquired 
by SERRICK CORPORATION of Defiance, 
Ohio. The purchase will facilitate the 
expansion of the company's facilities 
and products in both the industrial and 
distributor electronic markets. The cor- 
porate structure of the company will 
remain unchanged.... The name of the 
MARION INSTRUMENT DIVISION has been 
changed to PRECISION METER DIVISION. 
The name change was made to more 
clearly identify the division's product 
line . LIONEL CORPORATION has ac- 
quired TELERAD MANUFACTURING COM- 
PANY of New York by purchasing the 
firm's authorized, but unissued, com- 
mon stock. The new subsidiary will be 

(Continued on page 74) 

ELECTRONICS WORLD 
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a college -level 
home study program 

in electronics 
...for serious -minded 
men desiring higher 

income and status 

CREI's Extension Division offers you a 

college -level home study program in 

electronics comparable in technological 

content to advanced residence courses. 

CREI has developed a program of home study that is comparable 
in technological content to advanced residence courses in 
electronics. The program was developed hand -in -hand with 
leading companies and Government agencies contributing to 
the Nation's efforts in electronics, communications, missiles, 
and space exploration. 

This CREI program in Electronics Engineering Technology 
may be completed in 2 to 4 years, depending on how much of 
your spare time you can devote to study. The courses are 
presented in easy -to- understand form. Our instructors will 
give you personal attention and assist you when you need help. 

To qualify CREI graduates for advancement to key technical 
positions, CREI offers a complete program in electronics, 
including- 

Automation Instrumentation Industrial Electronics 
Aeronautical Electronics Guided Missiles Radar 
Servo -mechanisms Computers Astronautics Tele- 
metering Communications Electronics Manufacturing 
Field Engineering Nuclear Engineering Technology 

There is a drastic need in the electronics industry for well - 
educated engineers and technical personnel. Although the great 
majority of students find ample opportunity for advancement 
with their present companies, CREI maintains a Placement 
Bureau to assist graduates and advanced students in finding 
more desirable positions. For many years, the demand for 
CREI graduates and advanced students has far exceeded 
the supply. 

Regularly across my desk, comes evidence that CREI's ad- 
vanced Home Study Program in Electronics has provided an 
answer both for industry and for far -sighted men, who want to 
rise to higher levels of achievement. This evidence takes the 
form of letters from industry leaders and CREI graduates, who 
express their appreciation for the program and its value in their 
industry. These letters also state that advancements for CREI 
men are frequent and extensive. The CREI graduate may 
enjoy the benefits of new recognition, superior status and 
higher earnings as a result of his college -level electronics 
education. 

E. H. Rietzke, President 
Capitol Radio Engineering Institute 

Aprii, 1961 

A few of the private companies and government agencies 
whose officials approve CREI for their own personnel: 

U. S. Navy (5,240 enrolled in 
extension program) 

Army, Air Force, Marine 
Corps, Coast Guard 

Columbia Broadcasting System 
National Broadcasting Company 
Federal Electric Corporation 

Florida Power & Light 
Pan American Airways 
United Airlines 
The Martin Company 
All America Cable & Radio 
Voice of America 
... and many others 

QUALIFICATIONS FOR CREI. You qualify if you have a high 
school diploma or equivalent, and if you have had basic 
electronic training and practical experience in electronics. 
Available to Veterans. 

Write for our detailed 56 -page catalog giving 
you complete facts, CREI also offers a Resi- 
dence School program that qualifies graduates 
for an AAS degree. Day and evening classes. 

r 

L 

Mail this coupon ... today! 

CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula Founded 1927 
Dept. 1104- H.3224 Sixteenth St., N. W., Washington 10, D. C. 

England: CREI London, Granville House, 132 -135 Sloane Street, 
London S.W. 1, England 
Please send me your course outline and FREE 56 -Page Book 
"Your Future in Electronics and Nuclear Engineering 'Technol- 
ogy"... "... describing 

rEngineering ng 
opportunities tsol and CREI home study courses 

gy. 

Check 0 Radar, Servo and Computer Engineering Technology 
field of v Electronic Engineering Technology 

greatest J Communications Engineering Technology 
interest 0 Television Engineering Technology 

Aeronautical Electronic Engineering Technology 
O Automation and Industrial Electronic Engineering Technology 
J Nuclear Engineering Technology 

Name_ Age 

Street 

City Zone State 
Check: C Home Study Residence School C Korean Veteran 

To obtain fast, immediate service and to avoid delay, it 
is necessary that the following information be filled in: 

Employed by 

Type of present work 

Education: Years high school Other 

Electronics experience 
J 
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Latest Information 

on the Electronic Industry 
By ELECTRONICS WORLD'S 

WASHINGTON CORRESPONDENT 

BRIGHT OUTLOOK SEEN FOR '61 INSTRUMENT SALES -Sales of scientific and industrial 
instruments are expected to increase substantially in 1961, Washington reported 
recently. The sales surge is projected because of government outlays and spending 
by industry. About $500 -million has been budgeted for Federal research and 
facilities, with many of these dollars allocated for the purchase of meteorological, 
geophysical, and similar instruments for these laboratories. Industry is expected 
to up their purchases to about $800 -million, an increase of $120- million over 1960. 

NAVY TO INSTALL 560,000 -WATT SPACE SURVEILLANCE TRANSMITTER -The gap in the Navy's 
silent satellite detection system, stretching across the southern part of the 
country, will be plugged by one of the world's most powerful transmitters -a 
560,000 -watt installation 35 miles southwest of Wichita Falls, Texas, near Archer 
City. Five times as effective as the largest television transmitter, signals will 
be fed into a nine -section antenna, each section measuring 576 feet long and 24 
feet wide, so arranged that one can be operative without affecting the other. 

SATELLITE COMMUNICATIONS SHIP TO BE BUILT BY NAVY -The Bureau of Ships is now 
designing and developing equipment for a shipboard satellite communications terminal 
capable of communicating with two Army shore stations through the "Advent" 
satellite. Aimed at creating a military capability for high- capacity, secure, 
world -wide instantaneous communications using high -altitude hovering satellites, 
"Advent" will receive and amplify signals received from the earth and re- transmit 
them to other earth -bound stations. Orbiting at an altitude of 22,000 statute 
miles over the equator, "Advent's" period will be 24 hours, just sufficient to 
keep it hovering over a fixed point on the earth. At this height, the single 
satellite will be in direct line -of -sight of all points on earth enclosed in a 
circle 11,300 miles in diameter, centered just beneath the satellite. Thus there 
will be no reason to store messages received on tape for later repetition as is 
done by the satellite "Courier." Messages received by "Advent" will be transmitted 
immediately and with extensive channel capacity. 

AIR FORCE TO ESTABLISH NEW COMMUNICATIONS SERVICE -The Air Force will set up a new 
command on July 1st to be known as the Air Force Communications Service. 
Headquartered at Scott Air Force Base, Illinois, the new command will be responsible 
for the operation and maintenance of all Air Force telecommunications point -to -point 
and air -to- ground on a global basis, including operation of Air Force terminal 
and en -route navigation aids. 

FCC ISSUES EXPERIMENTAL GRANT TO BOUNCE SIGNALS OFF MOON -The Commission recently 
authorized ITT to build an experimental station to bounce signals off the moon and 
passive (non- radio -equipped) earth satellites for basic research and study of space 
communications theory. The grant, for but one year, specifies operation on 2120 
mc. or 2299.5 mc. until July 1, after which only 2299.5 mc. may be used. The 
station, which will be in Nutley, N.J., will use input power of 10 kw. to a 40 -foot 
steerable antenna for directing narrow -band transmission space -ward. The reflected 
signals will be received by the same station. See page 77 for photo. 

ARMY MOBILE DIGITAL COMPUTER NOW IN EUROPE -The Army's first operational mobile 
digital computer (MOBIDIC), a large -scale unit designed for field combat use, has 
been moved in three 30 -foot trailers from the Brooklyn Army Terminal to the Seventh 
Army in Europe. After arrival at the French port of St. Nazaire, the vans were 
driven across France to NATO quarters at Zweibrucken, West Germany, the Army's 
stock -control center. Here, the computer will serve to control thousands of supply 
requisitions for urgently needed items such as replacement parts for rockets, 
guided missiles, electronic warfare, air defense, combat surveillance, and atomic 
artillery. 

$38- MILLION TO BE SPENT FOR VOICE -OF- AMERICA RELAYS -Two major "Voice -of- America" 
relays, costing almost $38- million, will be installed in Greenville, North Carolina 
and Monrovia, Liberia. The U.S. station, which will cost over $25- million, will 
have a total available power output in excess of 4.8- million watts. -30- 
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Proof ! From the pages of the leading news magazines of 1960... 

i t 

ELECTRO 
VOICE 

MICROpxONES 

PICT T Thk1 
OF 

THÑDSECOMBINED 
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In a thorough page -by -page, picture -by- picture analysis of the 1960 issues of Life, Time, Newsweek 

and U.S. News & World Report, Electro -Voice microphones were photographed 

at major news events more often than the next four brands combined. 

87.3 per cent more often than any other single brand! 

This survey is dramatic proof that throughout the world, 
TV, radio, newsreel and professional sound engineers depend 

on E -V quality and reliability. This clear -cut superiority 
will be yours when you choose your next microphone from 

the world's most complete line - Electro- Voice. _,For full information on how E -V microphones can help you 
solve your most difficult sound pickup problems, write 

for our free, fact -filled catalog and the name of your 
nearby Electro -Voice microphone headquarters. 

ELECTRO- VOICE, INC., Commercial Products Division, Dept. 411N, Buchanan, Michigan gke,ZYokr. 
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For window -size blowups 

of this message, send 10d 

to Sprague to cover han- 

dling and mailing costs. 

More than 5600 ft. of circuitry.. . 590 parts ... 
and he has to know how to fix 'em all! 

YOUR TV SET is the most compli- 
cated piece of equipment you've ever owned. 
It represents a considerable investment of 
money. It provides your family with a wealth 
of entertainment pleasure. You value it highly. 

Nobody is more aware of these facts than 
your neighborhood TV -Radio technician. 
And because he stakes his reputation on your 
satisfaction, he strives to be worthy of your trust 
in him. He achieves this by years of training 
and practice in electronic theory and appli- 
cation. He equips himself with expensive but 
essential test equipment, tools, and service 

manuals. He spends countless hours keeping 
up -to -date on new developments, new cir- 
cuits, new trouble- shooting techniques. 

His training and experience qualify him as 
a modern, professional expert. As such, he 
asks a fair, professional price for his services. 
Since he will not use cut -rate methods or cut - 
rate parts in your TV set, he cannot offer 
cut -rate prices. Remember, you get only your 
money's worth in TV -Radio service. When you 
are taken in by a "bargain -type" offer, you can 
expect to get "bargain-type" service. BEWARE 
THE SERVICE BARGAIN! 

THIS MESSAGE WAS PREPARED BV SPRAGUE PRODUCTS COMPANY, 
DISTRIBUTORS' SUPPLY SUBSIDIARY OF SPRAGUE ELECTRIC CO., NORTH ADAMS, MASS., FOR 

YOUR NEIGHBORHOOD TV -RADIO TECHNICIAN 
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PEAK -TO -PEAK 
VTVM #232 &TUNI- PROBET9 
KIT $29.95 WIRED $49.95 
ill. S. Pat. No. 2,790,051 

AS YOU WOULD DESIGN IF YOU 
WERE AN ELECTRONICS ENGINEER... 
Praised by the experts as Best Buys... 

OA By far the best professional VTVM value 
in electronics; nobody but EICO brings 

you such outstanding instrument perform- 
ance for so low a price! Calibration without 
removing from cabinet. Measure directly p-p 
voltage of complex & sine waves: 0 -4, 14. 
42, 140, 420, 1400, 4200. DC RMS sine 
volts: 0 -1.5, 5, 15. 50. 150, 500, 1500 (up 
to 30.000 volts with HVP probe, & 250 mc 
with PRF probe). Ohms: 0.2 ohms to 1000 
megs. 442" meter, can't- burn -out circuit. 7 
non-skip ranges on every function. Zero 

center. Features EICO's exclusive UNIPROBE: 
your terrific time -saver, performs all funs 
lions: a half turn of probe -tip selects DC 
or AC -Ohms! 

An engineering achievement unmatched (-64,J 

in the industry! EICO- designed for labo- 
ratory precision and EICO -priced for lowest 
cost. Features DC amplifiers. Flat from DC to 
4.5 mc, usable to 10 mc. Vert. Sens.: 25 mv 
in. input Z 3 melts; direct -coupled & push - 
pull throughout. 4 -step frequency- compen- 
sated attenuator up to 1000:1. Sweep: per- 
fectly linear 10 cps - 100 kc (ext. cap. for 
range to 1 cps). Pre -set TV V & H positions. 
Auto sync limiter & amplifier Direct or C 
coupling; balanced or unbalanced inputs; 
edge -lit engraved lucite screen with dimmer 
control. 

;More features and versatility, more 
range and accuracy than in generators 

costing three to four times as much. 150 kc 
to 435 me with ONE generator in 6 fun- 
damental bands and 1 harmonic band! 
=1.5% frequency accuracy. Colpitts RF 
oscillator directly plate -modulated by K- 
follower for improved modulation. Variable 

0! 

4 $ 
I t't ; ra) 

11 31-;:"3--- 
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COLOR & MONOCHROME 
DC TO 5 MC LAB & TV 
5 OSCILLOSCOPE #460 
KIT $79.95 WIRED $129.50 

Also available: 
5" Push -Pull 
Oscilloscope #425 
Kit $44.95 Wired $79.95 

vr 

:00 4)ro 

RF SIGNAL 
GENERATOR #324 
KIT $26.95 WIRED $39.95 
Turn Page For More MO Values 
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TV -FM SWEEP GENERATOR 
& MARKER #368 
KIT $69.95 WIRED $119.95 

All Transistor 
Portable RA -6 
Kit $29.95 
Wired $49.95 
less battery 

4!e 

depth of internal modulation 0-50% by 400 
cps Colpitts oscillator. Variable gain external 
modulation amplifier: only 3 volts needed for 
30% mod. Turret -mounted, slug -tuned coils 
for max. accuracy. Fine & Coarse (3 -step) RF 
attenuators. RF output 100,000.uv, AF output 
to 10 v. 

D Provides more ranges, greater ease and 
accuracy, and better performance than 

any competitive unit. Entirely electronic 
sweep circuit with accurately -biased incre- 
ductor for excellent linearity. Extremely flat. 
RF output. Exceptional -tuning accuracy. Hum 
& leakage eliminated. 5 fundamental sweep 
ranges: 3.216 mc. Variable marker range: 
2 -75 mc in 3 fund. bands, 60-225 mc on har- 
monic band. 4.5 mc crystal marker osc., 
crystal supplied. Ext. marker provision. At- 
tenuators: Marker Size, RF Fine, RF Coarse 
(4 -step decade). Narrow range phasing con- 
trol for accurate alignment. 

Speedy, simple operation, unexcelled 
sensitivity and accuracy; superb elec- 

trical and mechanical design. Tests all 
receiving tubes (picture tubes with adapter), 
n -p -n and p -n -p transistors. Composite indi- 
cation of Gm, Gp & peak emission. Simul- 
taneous selection of any one of 4 combina- 
tions of 3 plate voltages, 3 screen voltages, 
3 ranges of continuously variable grid volt- 
age (with 5% accurate pot.). Sensitive 200 
ua meter. 10 six -position lever switches: 
freepoint connection of each tube pin. IO 
push- buttons: rapid insert of zny tube ele- 
ment in leakage test circuit. Direct reading 
of inter -element leakage in ohms. New gear - 
driven rollchart. CRA Adapter $4.50. 

el ,o410 ' 

9 'r '11 
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DYNAMIC CONDUCTANCE 
TUBE & TRANSISTOR 
TESTER #666 
KIT $69.95 WIRED $109.95 
Complete with steel cover and handle 

Power & Bias 
Supply for DeLuxe 
Transistorized MultiSignal 
Eqpt. #1020 Tracer #147 
Nit $19.95 Kit $24.95 
Wired $27.95 Wired $39.95 

LL LL fi o 
° u 

Most EICO distributors 
otter budget terms. 

J V -0 -M *565 
Kit $24.95 
Wired $29.95 
V -O -M #536 
Kit $12.90 
Wired $14.90 

R -C Bridge & R -C -L 
Comparator #9508 
Kit $19.95 
Wired $29.95 

r1 
6^e.e nddti 

4 

Tube Tester #625 
Kit $34.95 
Wired $49.95 
Piz Tube Test 
Adapter._. $4.50 

teli t!i 

to :2-. 

6 & 12V Battery 
Eliminator 
& Charger #1050 
Kit $29.95 
Wired $38.95 
#1060 Kit $38.95 
Wired $47.95 

_ 
ó 

o 

EICO 33 -00 Northern Bled.. L.I.C. 1, N.Y. EW -4 

Show me HOW TO SAVE 50% on Test Instruments 
Hi -Fi Ham Gear. Send me FREE Catalog, name 

of neighborhood dealer. Send free Short Course 
for Novice license. 

Name 

Address 

City Zone State. 

EXPORT: Roburn Agencies, Inc., 431 Greenwich St., New York 13, N.Y. 
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NEW / / O ;Li 

4 -TRACK STEREO TAPE DECK 

MODEL RP -100W 
Completely assembled, wired and tested. 

$395.00 

MODEL RP -100K 
Seml -klt includes a completely assembled 
and tested transport, electronics in kit 
form. $289.95 

Perfected 4 -track stereo /mono recording, 4 
& 2 track playback. True high fidelity tran- 
sistor electronics, individual for record & 
playback, plus separate record & playback 
heads permitting off -the -tape monitor. 2 
recording level meters, mixing, mic & level 
controls, switched sound -on -sound record- 
ing. Electrodynamically braked supply & 
take -up reel motors; hysteresis synchro- 
nous capstan motor. Individual solenoids 
for pinch -roller & tape lifters. All- electric, 
interlocked push -button transport control & 
interlocked safety "record" pushbutton. 
Precision tape guidance & sweep loading - no pressure pads. No slurring or tape 
bounce problems. Digital turns counter. 
Vertical or horizontal mounting. Modular 
plug -in construction. An original, exclu- 
sive EICO product designed & manufac- 
tured in U. S. A. (patents pending) 
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CM TUNING OM LEVEL SELECTOR AM LEVEL AM TONING 

FM -AM STEREO TUNER ST96 
Kit $89.95 Includes Metal Cover and FET Wired $129.95 

FM and AM stereo tuners on one com- 
pact chassis. Easy -to- assemble: prewired, 
prealigned RF and IF stages for AM and 
FM. Exclusive precision prewired EYE - 
TRONICW tuning on both AM and FM. 

FM TUNER 
Switched AFC (Automatic Frequency Con- 
trol). Sensitivity: 1.5uv for 20db quieting. 
Frequency Response: 20-15,000 cps±ldb. 

AM TUNER 
Switched "wide" and "narrow" bandpass. 
High Q filter eliminates 10 kc whistle. 
Sensitivity: 3uv for 1.0V output at 20db 
S/N ratio. Frequency Response: 20-9,000 
cps ( "wide "); 20.4,500 cps ("narrow "). 

OF EICO STEREO..... ... . 

irtrr =EIZCI 

SI.Fr,[ F 

°.a,. 

1 

e 
BALANCE LEVEL BASS TREBLE $'t' 

70 -WATT INTEGRATED STEREO AMPLIFIER ST70 
Kit $94.95 Includes Metal Cover Wired $144.95 

40 -WATT INTEGRATED STEREO AMPLIFIER ST40 
Kit $79.95 Includes Metal Cover Wired $124.95 

BOTH AMPLIFIERS: Complete stereo cen 
ters plus two excellent power amplifiers. 
Accept, control, and amplify signals from 
any stereo or mono source. 

ST70: Cathode -coupled phase inverter cir- 
cuitry preceded by a direct- coupled voltage 
amplifier. Harmonic Distortion: less than 
1% from 2520,000 cps within ldb of 70 
watts. Frequency Response: ±%db 10. 
50,000 cps. 

ST40: Highly stable Williamson -type power 
amplifiers. Harmonic Distortion: less than 
1% from 40. 20.000 cps within I db of 40 
watts. Frequency Response: ±%db 12- 
25,000 cps. 

Over 2 MILLION EICO instruments in use. 

Most EICO Dealers offer budget terms. 

There's an EICO for your every stereo /mono need. Send for FREE catalog. 
EICO, 3300 N. Blvd., L.I.C. 1, N. Y. EW -4 

Send free 32 -page catalog & dealer's name 
Send new 36 -page Guidebook to HI -FI for 
which I enclose 256 for postage & handling. 

Name ... _. _.. _.... 
Address 
City __. _. _... Zone State 

Add 5% in West. Turn Page For More EICO Values. 

Listen to the EICO Hour, WABC -FM, N. Y. 95.5 MC, Mon.-Fri., 7:15.8 P.M. © 1961 by EICO, 33-00 N. Blvd., L. 1. C. 1, N. Y. 
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By CHARLES TEPFER 

Are there enough color sets to bother about? Can 

independents get the work? Can they handle it? 

MANY YEARS have passed since the 
independent service technician was 
first told that he had to get ready 

to handle color receivers, and that he 
couldn't waste much time about it 
either. Many things were implicit in this 
statement, which he heard from the 
manufacturers, from the magazines he 
read, and in lectures at service- associa- 
tion meetings. It meant that there 
would soon be many color sets in use all 
over the country. It also meant that the 
independent was the man who would be 
called on to install, adjust, and repair 
this equipment. 

What actually happened was some- 
thing very different from this. The pub- 
lic was slow to buy. Today, in fact, only 
about one TV- viewing household in a 
hundred owns a color receiver. The 
overwhelming number of these sets 
were made by RCA, and most of these 
were sold with service contracts to be 
fulfilled by the RCA Service Co. Some 
independents, who in their eagerness to 
get an early jump, actively read up on 
the subject and even picked up color - 
bar generators and other accessories, 
have since had occasion to look ruefully 
at the layer of dust gathering on such 
paraphernalia. And writers stopped 
pushing the "get- ready- for -color -now" 
theme. 

Flow has the situation changed, if at 
all? Does it even pay to read further in 
this article? Let's look at the signs. 

The leading manufacturer, RCA, re- 
ports that the percentage increase in 

color sales is spiraling upward. An opti- 
mistic statement, by itself, may be noth- 
ing more than whistling in the dark. 
However, it is a fact that this manufac- 
turer is expanding its facilities signifi- 
cantly for producing both the three -gun 
picture tubes and the sets. 

At the beginning of the color "boom" 
that never took place, at least half a 
dozen other set makers came out with 
color models. No significant quantity of 
these sets was sold. As a result, most 
manufacturers eventually withdrew, 
many of them saying that they would 
not get back into color until they could 
do so profitably. Today they are defi- 
nitely coming back. Admiral, Packard - 
Bell, and Magnavox are some of those 
now selling color sets. Emerson has an- 
nounced its definite intention of doing 
so. Others are being heard from as this 
is being written. These people are enter- 
ing the field with the intention of stay- 
ing and making a profit. 

This still does not make a boom, but 
it does suggest a marked upward trend, 
and it is supported by other signs. The 
earliest color sets went to well -to -do 
buyers or to owners of such public 
places as bars and restaurants. Owner- 
ship of color TV was a mark of status, 
much as is ownership of a Cadillac. To- 
day's statistics show that a very large 
percentage of such receivers are being 
bought on the installment plan. Mem- 
bers of the so- called lower -middle class 
are prominently represented in this 
group. Check a suburban area like that 

Fig. 1. A degaussing 
cod is being used 
to demagnetize a 

color picture tube. 
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in Levittown, N. Y. and you get a sur- 
prise when you talk to service dealers. 
You say, "Not doing much on color, are 
you ?" and they answer, "Well, you'd be 
surprised ..." They then go on to tell 
you how many of their customers own 
or are now buying color TV. 

Well, then, color really is on the way 
in. But does the independent shop get a 
chance to work on the sets? To answer 
this, let's start out with a familiar, full - 
page ad frequently run by RCA. "21- 
inch living color with only 8 more tubes 
than a black and white set," reads one. 
A large photo shows the top of a color - 
TV chassis. It is neat and looks rela- 
tively uncomplicated. "Servicing is so 
easy," the ad continues, "that most ad- 
justments can be made without remov- 
ing the back of the set. Components 

give him a try? What can you lose? 
Very well, you can get the work -but 

can you handle it? You probably can, 
and without much trouble. It is true 
that the latest color sets are simpler to 
adjust and service and less critical in 
operation. This is the result of continu- 
ing refinement in recent years, rather 
than radical change. It is true that most 
defects are identical with or similar to 
the ones you will run into on black -and- 
white sets. It is true that the faults pe- 
culiar to color circuits only still involve 
basic circuits that are familiar and 
should yield to conventional trouble- 
shooting. 

We will not attempt to prove the 
point with an exhaustive treatment of 
the theory and practice of color servic- 
ing. This has been done many times, al- 

pens with black- and -white sets. Also, in 
many cases, it is not even necessary to 
demagnetize the color picture tube. 

You remember that the picture tube 
and associated components often would 
pick up a residual magnetism in ship- 
ment because the tube, in the packing 
case, was moved through various mag- 
netic fields (the earth's and others) 
during shipment. This would affect 
color purity and the tube had to be de- 
magnetized with a large degaussing 
coil (Fig. 1) when the set was installed. 
Not only that, but this step was often 
necessary even when the set was moved 
within the same room in a home. Well, 
in many cases this is out. The picture 
tubes have closer tolerance in manufac- 
ture. Even more important, they are 
now all glass and do not have the mag- 

Fig. 2. Compare new CRT shield (left) with old shield (right). 

used in color receivers provide superior 
performance and dependability as 
proved by actual life and performance 
tests." 

How much truth there is in this claim 
involves another question, which we will 
get to later. The important thing is that, 
true or not, the public appears to be ac- 
cepting it. Buyers know that the charge 
for installation and a 1 -year service con- 
tract, which cost $100 in 1959, is down 
to $70 today. They also know that, 
whereas they started with service con- 
tracts on their monochrome sets many 
years ago, they soon found it cheaper to 
drop them and rely on individual service 
calls. In addition, the new buyers -who 
must watch dollars more carefully -can 
make a considerable saving at the time 
they decide to buy color by eliminating 
the contract. Add to this the fact that 
earlier buyers have actually found that 
they get little opportunity to use the 
service contracts they have paid for. 
Many of them do not renew. 

Initially these color -TV owners with- 
out contracts doubtless feel that they 
can call the service company on a single - 
call basis when trouble occurs. How- 
ever, when the defect develops, they 
tend to do the same thing they did with 
their black- and -white sets: The local 
independent is faster and probably less 
expensive. If he has proved dependable 
on monochrome TV and lets it be known 
that he can handle color too, why not 

30 

Fig. 3. Adjusting the convergence magnet 

beit not recently. However, it will be 
useful to compare some of the "special" 
techniques still required today with 
these same procedures as they were per- 
formed just a few years ago. 

The Improvements 

Among the greatest headaches in 
color purity and convergence adjust- 
ments are the back -and -forth controls. 
You know the kind -first you adjust one 
control and then you go to another and 
then back to the first to touch it up, and 
then to the second again, and so on. This 
is not entirely eliminated in the new 
sets, but it is dramatically reduced. Ad- 
justments are more positive and fool- 
proof. 

Second, during initial installation, it 
is no longer necessary to go through an 
elaborate set -up procedure. The sets 
work as soon as they are plugged in. 
Sure, some will not, but this also hap- 

Fig. 4. Most electrical adjustments for 
the CRT are located at rear of chassis. 
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n the yoke assembly. 

netically sensitive metallic shells. 
Third, the author actually timed a 

complete "kine" replacement. From 
start to finish it took 13 minutes! This 
included all necessary color purity and 
convergence adjustments and a general 
touch -up of the set. Admittedly this was 
done by an expert, but he did not depart 
in any radical way from the step -by- 
step instructions contained in the serv- 
ice manual for the set. One of the 
reasons this is possible in the new sets 
is that it is no longer required to take 
the complete chassis out of the cabinet 
to change the CRT. Now, the cabinet is 
so arranged that the kine is in a harness 
right up at the safety glass and is sim- 
ply locked into place. There is adequate 
clearance for the tube to be removed 
without jabbing into the high -voltage 
cage or other part of the chassis. Also, 
the CRT no longer wears the cumber- 
some corset shield of metal and plastic 
it once did. Now, it is protected by a 
much smaller shield which slips on as 
easily as a two -way stretch on a slender 
girl. The old and new shields are shown 
in Fig. 2. 

Forget all about rim magnets for 
equalizing the magnetic field, forget 
about retaining rings and yoke shields, 
forget about turning the set down on its 
face on the floor. Replacing the kine in 
the new color sets is just about the same 
as for black- and -white tubes, mechan- 
ically that is. Now we come to the 
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kicker: what about the color adjust- 
ments? 

Color Adjustments 

We said that the new color sets are 
more stable than their predecessors. 
What do we mean by stability? When 
you can set all rear -apron and interior 
chassis controls so that the set will op- 
erate satisfactorily with only minor 
and infrequent adjustment of the 
viewer controls, you have stability. The 
viewer controls on new color sets are: 
"on -off," volume, channel selector, fine 
tuning, color, tint, brightness, contrast, 
horizontal -hold, vertical -hold, and some- 
times, sound tone. All other controls are 
interior ones, and not meant for the 
viewer to adjust. If the color set has 
been operating satisfactorily up until 

First, turn the set on and adjust it for 
a good black- and -white picture. This of 
course involves the focus, linearity, hold, 
picture -size, and contrast adjustments. 
Next, connect a dot generator to the 
receiver, either at the antenna -input 
terminals (if the generator has a mod- 
ulated r.f. output) or to some other 
points in the receiver according to the 
instructions for your instrument. Now 
adjust the red, green, and blue magnets 
in the deflection -yoke assembly (Fig. 3) 
to produce white (lots in the center of 
the screen. The yoke assembly now con- 
tains these small plastic encased bar 
magnets. The convergence magnets are 
no longer on a separate ring as was the 
case in former sets. 

The next step, demagnetizing the 
CRT, may or may not be necessary. 

Now you are ready for the heart of 
the operation, the purity and conver- 
gence adjustments. Hold on to your 
hats, we'll race through them. 

To obtain purity, we want a field of 
one color only -red. So we temporarily 
cut off output from the blue and green 
guns by manipulating the two appropri- 
ate controls available at the rear of the 
set (Fig. 4). Slide the entire yoke as- 
sembly back on the tube's neck and ro- 
tate the purity magnet (on the neck 
behind the yoke). At the same time, ad- 
just the tabs on the magnet until you 
get a uniform red at the center of the 
CRT face. Now move the yoke forward 
against the bell of the tube, and adjust 
to obtain a completely uniform red 
screen. 

At the rear of the set (Fig. 4), there 

`.11M 1eWE MIME MAME IN rulVluoN 

i IMIVOL. 

Fig. 5. Guns are balanced with vertical deflection killed. 
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R-G DIFF R-G DIFF. 
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LEFT 

R -G -3 
_\ 

R -G MASTER R -G MASTER R -G -4 

BLUE BLUE B-z 

HORIZ. 
RIGHT 

R-G-2 

R-G-1 

B-1 

Fig. 7. Detail shows twelve adjustments 
mounted on the convergence -control board. 

the time when the kine has to be re- 
placed, because of age or some other 
reason confined to the picture tube, then 
chances are that the amount of color - 
control adjustment necessary will be 
minor. What happens though if this 
isn't the case, if the color set does need 
the complete "soup to nuts" color -ad- 
justment job? 

It is not our intention to go through 
a complete procedure. If you are faced 
with the necessity of doing this, better 
use the service -data manual for the 
specific set as a guide, although you will 
probably not need to after you have 
done it two or three times. However, a 
quick run -down on the new technique 
will allow you to compare it with the 
previous time -consuming, back -and- 
forth fiddling of the many controls. 

April, 1961 

Fig. 6. Rear -mounted convergence -control board 

However, it is a good precautionary 
measure in order to assure maximum 
color purity. To do this, use a degauss- 
ing coil 12 inches in diameter and made 
of 425 turns of number 20 enamel -cov- 
ered copper wire (Fig. 1). Tape up the 
coil and connect the ends to a conven- 
tional line cord and plug so that it may 
be plugged into the a.c. line. Plug in the 
degaussing coil and slowly move it 
around in front of the kine face; then 
slowly withdraw to a distance of at least 
five feet before you remove the plug. 

PLATE OF 
KILLER TUBE 

ß7o3 no n 

L70I 701 

cRRO.0 6AU6 
TAKEOFF I51 O A 

T70 
ó>; eTV1 

R 
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---Z1 

is a two -position "Normal -Service" 
switch. Flip it into the "Service" posi- 
tion, in which video and vertical- deflec- 
tion circuits are cut out. The result, on 
the tube's face, is a horizontal trace 
(Fig. 5). Advance each of the color 
screen controls on the chassis so that 
the horizontal lines produced by each 
color are of equal brightness. You may 
have to touch up the bias control on the 
rear apron to bring up the brightness if 
you have trouble seeing a particular 

(Continued on page 118) 
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Fig. 8. Output of two color -signal de- 
modulators (X and ZI is mixed, then sig- 
nals for the red 1R -Y), blue 1B -Y), and 
green IG -YI guns are separately amplified. 
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Speech Clipper for CB Transceiver 

By IRVING KRAUSE & GERALD WILNER 

I 

F YOU HAVE constructed your own 
CB transceiver (see March 1959 issue 
of ELECTRONICS WORLD), then you 

know what a job it is to try and squeeze 
the last bit of power out of your trans- 
mitter and still stay within the legal 
FCC power input limit. Here's a sugges- 
tion for increasing the apparent output 
power of your transmitter without 
touching the transceiver itself. The 
method is well -known to hams and is 
commonly known as "speech clipping." 

An analysis of ordinary speech will 
show a number of sharp peaks, as indi- 
cated in Fig. 1. This shows that the 
peaks, being so much larger in ampli- 
tude, tend to bring the average level, or 

(A) 

B 

o 

C 

Increase the talk -power of your CB rig by building 
this simple transistorized speech -clipper circuit. 

it would give rise to "splatter," creating 
unwanted additional sidebands. This, of 
course, would invite a citation from the 
FCC. In order to avoid this situation, a 
low -pass filter with a cut -off of about 
3200 cycles is inserted after the clipper, 
which attenuates any higher order har- 
monics that may have been generated 
by clipping. 

Speech clipping as high as 20 db may 
be accomplished before it affects intelli- 
gibility. It will be observed, however, 
that the "naturalness" of the voice de- 
creases but the normal amount of clip- 
ping will actually increase intelligibility 
at a distant receiver because of the in- 
crease in sideband power. 

___PA 

RFC! 

CI CS 

17m- 82,000 ohm. ií w. res. 
R. -1000 ohm pot ( "Clippiae Level") 
R.-5000 ohm pot (lockine type, "Gain ") 
R,- 100.000 ohm. ! í w. res. 
R:-620 ohm, tí m. res. 
C, -SO uf.. 12 v. elec. capacitor 
C. C.. C: --.1 uf.. 150 v. capacitor 
C., -50 of.. 150 v. elec. capacitor 

R 

(BI 

Fig. 1. Ordinary speech 
waveforms are shown 
at (Al before clipping. 
Note the low average 
power. After clipping 
(B), power is higher. 

CT 
I 

((SEE TEXT) 

To 
CATHODE 
OF I2AX7 

C,, C. -.0S uf., 150 v. capacitor 
RFC : - 75 mhy. r.f. choke 
Mic.,- Carbon microphone (see text) 
S,-- S.p.s.t. switch 
CR,- 4.7 -volt sent, diode (Texas Instruments 

1N750) 
V,, V.- "n -p -n" transistor (Texas Instruments 

2N364 or equiv.) 

Fig. 2. Diagram of the speech clipper designed for use with a carbon microphone. 

average power contained therein, down 
to a level indicated as P,. In fact, even 
if a transmitter were capable of 100',; 
modulation (which many are not), the 
speech power would still be a small part. 

Speech clipping consists of cutting off 
the peaks, leaving that portion between 
"B" and "C ". The resultant wave will 
no longer contain many sharp peaks. 

Due to this clipping, the remaining 
waveform will have a distinctly higher 
ratio of average power to peak ampli- 
tude (compare P., in Fig. lA as against 
P, in Fig. 1B). Consequently, more side - 
band power will result when the clipped 
portion is used to modulate a transmit- 
ter at maximum level. 

However, mere clipping does not give 
us any real advantage by itself because 
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Fig. 3. Preamp to be 
used with a crystal, 
ceramic, or dynamic 
microphone. Note that 
V, is the some stage 
as in Fig. 2, except 
for emitter -bias net- 
work that is employed. 

Construction of the unit is neither 
difficult nor critical. The speech clipper 
was built in a small chassis box measur- 
ing 11'4" x 2" x 4 ". This particular unit 
was designed for a carbon microphone 
(Fig. 2) but if you are using a crystal, 
dynamic, or ceramic unit use the circuit 
suggested in Fig. 3. In this case, an addi- 
tional mike preamp (V,) is used and the 
circuit of V, is modified. Note: In order 
to use a carbon microphone in conjunc- 
tion with the original circuit, the grid of 
the 12AX7 was grounded and the micro- 
phone connected to its cathode. Thus 
the 12AX7 is supplied operating bias. 

The microphone is fed into the emit- 
ter of V, which supplies the operating 
bias for the carbon microphone. A great- 
ly amplified signal appears across the 
clipping level pot, R5, which is then 
clipped by the zener diode, CR,. Because 
the capacitor C: is large, the leakage 
increases the efficiency of the diode and 
the zener diode can be connected either 
way. 

The resultant signal is fed through 
the low -pass filter consisting of C,, C.;, 

and RFC,, whose cut -off is about 3200 
cycles. An emitter -follower, V,, drives 
the succeeding circuitry (cathode of 
tube for carbon microphone and grid for 
crystal mike). Capacitor C, must be in- 
serted if the speech clipper is to be used 
ahead of a crystal microphone input. 

Just a word of warning. It is entirely 
possible that overmodulation of the 
transmitter could occur with this unit. 
Therefore, it is mandatory that the unit 
be adjusted by a person holding a com- 
mercial radiotelephone license. He will 
adjust the audio gain control and lock 
it so that overmodulation cannot occur. 
The clip level control may then be oper- 
ated by the owner at his own discretion. 

This clipping unit will operate with 
any type CB transceiver as long as it 
has an accessible mike jack. -- 

R,. R,- .42.000 ohm. I/t m. res. 
R:- 1000 ohm pot 
R;- 470 ohm, w. res. 
R. 2200 ohm, ' i a. res. 
R,- 200 ohrn. I i m. res. 

C., C-,.. C, .1 pf.. ISO v. capacitor 
C, -50 4.. 12 v. Inc. capacitor 
Mir.: Crystal microphone (ser test) 
V,. V.-- "e -pn" transistor I Texas Instruments 

2N364 or equiv.) 
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Can the set be fixed on the s 1 

Must it be pulled? What will it 
cost? Owners want quick answers. 

TfiErptiip 

By WALTER H. BUCHSBAUM 
Industrial Consultant 

LIKE ANY professional man, the TV 
technician will find that his major 
assets are his knowledge and his 

time. Time is literally worth money to 
him because the more sets he can repair 
in a working day, the more profit he will 
make. Customers often think that the 
TV technician likes to build up a service 
job so as to be able to charge more; but 
the truth is that there is much more 
profit in many, quick repair jobs than 
in fewer, drawn -out ones. Many, quick 
jobs mean a faster turnover of the tube 
and parts inventory and a greater num- 
ber of active customers, not to mention 
a reputation of being both honest and 
very capable. 

Next to being able to repair every set 
at once, it would be nice if we could at 
least diagnose the trouble immediately 
so that we can tell the customer what 
the bill will be and how long the job will 
take. Many technicians have adopted 
the policy of taking a good guess when- 
ever they are not sure what the trouble 
really is. Sometimes they are right, but 
often an optimistic guess leads to dis- 
appointment of both the customer and 
the technician. For this reason, many 
are reluctant to give estimates even 
though this makes the customer un- 
happy. 

We know that perfection is not pos- 
sible, but improvements can always be 
made, and the method which we offer in 
this article should help our readers to 
diagnose TV trouble more quickly. It is 
not the only possible approach, but it 
will be useful to those who do not have 
a better system or who have none at all. 
Although it is not fool -proof, it should 
work more than 75 per -cent of the time. 
It requires a basic understanding of how 
a TV receiver works and what functions 
the different sections fulfill. 

The main purpose of this method is to 
troubleshoot relatively simple defects 
rapidly and determine if a job will re- 
quire considerable bench work. Before 
describing our method, certain ground 
rules concerning the home call have to 

be established. These rules should be 
followed religiously, no matter how 
strong the temptation to "go just a little 
bit further ": 

1. Explain to the set owner that you 
are going to attempt quick diagnosis, 
but if you cannot find the trouble it 
means the defect is more complex and 
the set will have to go to the shop for a 
more thorough investigation. 

2. Total time spent on every set is to 
be no more than 30 minutes. (Don't 
count time to get at the tubes and inner 
controls.) 

3. Use nothing more sophisticated 
than a v.o.m. or v.t.v.m. 

4. A schematic diagram is desirable, 
but a tube layout is the minimum from 
which we can work. 

5. Exclude all home -built sets or 
those where repairs or alterations have 
already been attempted by an amateur. 

Fig. 1. A common TV receiver circuit is 
shown in this functional block diagram. 
Variations are possible in many blocks. 

'UNER I F. 

Such sets')Elsually are "tough dogs" and 
the ownet should be cautioned that 
costs will therefore be higher. 

6. Go through the four following steps 
without skipping a point. (Once we 
allow the customer or some other in- 
fluence to disturb our procedure, the 
whole value of using a methodical ap- 
proach is lost and we might as well use 
the shotgun technique of the screw- 
driver mechanic.) And now to work : 

A. Symptoms. Before we can repair 
a set, we must know what is wrong. 
The symptoms are established by first 
questioning the set owner and then veri- 
fying the complaint. Once the symptoms 
are verified, we will try to relate them 
to a likely area in the set. We can then 
replace tubes in that area and proceed 
with some basic tests. If the nature of 
the defect is now essentially known, we 
can estimate the repair or else estimate 

AUDIO 

a5MC.IF DETECTOR OUTPUT 

SYNC VERT. SWEEP 

OUTPUT 

A C. SYNC SEP. 

POWER SUPPLY 

FILTER 

8+ RECT. 

eir -113+ 
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A. C. OSC. (;)DAMPER 

BOOST 
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Symptom 

No roster, no 
sound 

Probable Detect 
Location 

Filaments, "11-1- ", or a.c. 
line 

What to Check Remarks 

Filaments on? Ohmmeter 
on a.c. line; voltage on 
"B -F -" line. 

Is plug in outlet? Are se- 
ries filaments used? Fuses 
or circuit breaker checked? 

Sound, but no 
raster 

High voltage, flyback, 
"B } ", or video and bright- 
ness control, CRT 

Filament of CRT on? Meas- 
ure H.V. on CRT, measure 
d.c. on CRT. 

Wait for slow -heating CRT 
or H.V. rectifier. 

Raster, but 
no sound or 
picture Ino 
"snow ") 

Antenna, lead -in, tuner, i.f. 
and detector sections 

Filaments on in these sec- 
lions? Measure "B +" on 
tuner, i.f. and measure 
a.g.c. bias on all stages. 

+135 volts sometimes 
goes through audio 
output tube. 

Raster and 
sound, but no 
picture 

If separate audio I.f. is 
used, check video i.f., 
video amp., contrast con- 
trot, a.g.c. 

Measure bias on video 
amp., detector output, 
a.g.c. bus; measure 
"B-t- " on video and sync 
stages. 

Check CRT socket and con- 
tract control. 

Weak, snowy 
picture;sound 
may be OK 

Antenna, lead -in, tuner, i.f., 
detector, video and o.g.c. 
section 

Check connections at an- 
tenna, lead-in, tuner con- 
tacts, and tube sockets. 
Measure a.g.c. bias. 

Use portable antenna as 
test substitution. 

Picture OK, 
and weak 

or distorted 

4.5 -mc. sound i.f., or 21.25- 
mc. 

rn 
separate (split) sound 

i.f. systems; FM detector, 
audio -output stages 

Check limiter bias, FM det. 
d.c. output as fine tuning 
is varied. Check 'B ±" 
on plate and screen grid 
of output tube. 

Defective parts replace. 
ment and alignment make 
this a bench job. 

Picture fussy, 
rosler lines 
don't show 

Focusing circuit, brightness 
control or focus "B-}-" 

Location and setting of 
PM focus ring or ion trap. 
"B -," on electrostatic 
CRT. 

Dirty faceplate often ag- 
gravotes this type of trou- 
ble. 

Top or bot- 
tom of pis- 
tore corn- 
pressed or 
stretched 

Vertical -sweep section; 
"B-r " boost circuit 

Adjust height and lineari- 
ty. Measure d.c. voltages 
on vertical- output stage. 

Defective resistors in ver- 
Ural sweep often due to 
other trouble. 

"Glittering" 
vert. lines, 
vert. streaks 

Flyback section, damper, or 
deflection yoke 

Tap horizontal output tube 
and damper. Check con - 
nections to yoke damping 
capacitor. 

Barkhausen oscillation can 
be fixed by taping small 
magnet to output tube. 

Bent or twist- 
ed pictures; 
edge tearing 

Mori:. est. or output, sync 
separator or video amp. 

Try boric. drive and width. 
Adjust a.g.c. control, 
check for intermittent.. 

Locating defective port 
may require scope signal 
tracing. 

Picture rolls 
up or down 

Vert. ose. or sync separator; 
video amp. 

Adjust vert. hold and other 
vert. controls and e.g.c. 
Open or shorted vert. in- 
legrator network. 

Loss of vert. sync usually 
requires scope signal Irac- 
ing. 

Picture 
appears 
"sliced" or 
weaves bock 
and forth 

Horiz. osc., sync separator, 
or e.g., of keyed) 

Try all borie. adjustments. 
Look for overheated re- 
sisters. 

Aging components can be 
compensated by slight ad- 
hntments. 

- 

Dark hods. 
bar in pic- 
lure on all 
channels 160 
cps In video) 

Tuner, i.f. or "B -1-" Ohmmeter check "Bt " 
filters; check for cathode- 
filament shorts. 

Jump electrolytic across 
various "Bi- " points as 
check. 

} - 
i ,- 

Picture OK 
but 60 -cps 
audio hum 
on all 
channels 

Video amp., detector, or 
4.5 -mc. traps 

Try slight touch-up of each 
trap and FM detector. 
Check a.g.c. action. 

Grid clipping on video 
amp. can also cause this. 

All black 
lines smeared 
to right 

Tuner, video i.f., video amp. Check law -freq. compen- 
sating capacitor in video 
amp. 

Loss of low frequencies 
usually means alignment. 

00i 

Picture fades 
rapidly an 
all channels 

Antenna, load -In, tuner, 
o.g.c. 

Ohmmeter on antenna and 
lead -in; check all wiring 
up to tuner input. 

Intermittent a.g.c. filler is 
a possibility. 

Intermittent 
picture and 
sound when 
set is hit or 
vibrated 

Tuner, i.f., or video amp. Check contacts an 
tube sockets and grounds. 
Tap tubes. 

Tuner contact cleaner may 
clear up trouble at once. 

Picture too 
narrow 

Hori1, output, hods. ose.; 
damper circuit 

Adjust width and horis. 
drive. Check grid bias of 
output tube, cheek "B +" 
on screen, "B+" boost. 

When this occurs during 
warm -up, defective port 
will need scope signal 
tracing. 

Picture too 
short lop 
and bottom 

Vert. ose., output, or "B }" 
boast -voltage section 

Adjust height and lineari. 
ty; measure tube voltages 
and "B }" boost. 

Intermittent or warm -up 
type defect needs scope 
signal tracing. 

Picture 
changes size 
when con- 
tract or 
brightness is 
changed 

Flyback and X.V. section; 
picture tube gassy 

Measure H.V. under all 
conditions, including low 
power -line voltage. 

Gassy CRT is least likely. 

Table 1. Reference chart of common symptoms with causes, checkpoints, and cures. 
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the cost of further troubleshooting. But 
first the symptoms must be determined. 

In this connection, a customer may 
simply say that the set "doesn't work 
right" and expect the technician to 
guess that the trouble only occurs on 
Wednesdays at 6 p.m. and only on one 
channel. It would then take a long time 
to determine that the "intermittent" is 
simply interference from a local source. 
Even when the set is completely dead, 
and nothing lights up inside, it helps to 
know if this happened after hours of 
playing, accompanied by smoke and 
arcing, or if the set has been (lead ever 
since it was transported back from the 
summer vacation home. For this reason 
we should always question the set owner 
on the following points: 

"What is wrong? Since when? How 
slid it happen? On all channels? At all 
times or only occasionally? Has anyone 
tried to fix it? Who and how ?" 

Verifying the Complaint : Remember 
that the set owner, as a rule, is tech- 
nically ignorant and will confuse such 
troubles as horizontal and vertical sync 
defects, brightness and contrast, audio 
distortion and mistuning, to cite just a 
few examples. 

Each complaint must therefore be 
verified before troubleshooting can 
start. Defects due to heat, unauthorized 
tampering. certain intermittents and, of 
course, antenna troubles (if the set is 
brought to the shop) will usually take 
longer than 30 minutes and will require 
more elaborate test equipment. In such 
instances, the customer should be told 
the facts and our rapid TV trouble- 
shooting technique can be abandoned. 
These few instances are likely to be in- 
volved, difficult, and expensive service 
jobs. 

B. Logical Analysis. The amateur's 
approach to a defective TV set will he 
to first check and /or replace all tubes 
and, if this does not help, to look for 
broken wires and burnt resistors. In the 
average 16 -tube set, the first step alone 
will usually take up the entire 30 -min- 
ute period and yet may yield no results. 
What also happens occasionally is that 
a tube replacement works for a few 
hours, and then the trouble occurs 
again. This is due to a part failure 
which, in turn, burns out tubes. A pro- 
fessional technician cannot afford such 
a waste of time and must therefore pro- 
ceed logically, using his knowledge of 
TV receiver circuitry to associate the 
symptoms with the defect. 

To facilitate a rapid preliminary diag- 
nosis, we include the troubleshooting 
check list of Table 1. A total of 20 fre- 
quent symptoms is listed here. to- 
gether with probable locations of the 
defect and suggestions on how to check 
it quickly. Under the column "Probable 
Defect Location," are suggestions as to 
which tube replacements should be 
attempted. 

As a reminder of the functions of the 
various tubes of a TV receiver, we also 
offer the block diagram of Fig. 1, which 
is based on a roughly typical receiver. 
Remember that many variations are 
possible. Older sets still use a separate 
sound i.f. section (21.25 mc.). In many 
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sets, more tubes are used for the verti- 
cal sweep, horizontal sync, sync separa- 
tor, video amplifier, and other circuits. 
A tube layout diagram of the receiver 
should be available to save time in lo- 
cating suspected tubes. 

Once the symptoms have been veri- 
fied, relate them to the particular re- 
ceiver section and, if possible, to a par- 
ticular stage. For example, if the pic- 
ture is too short (Item 19 in the check 
list), we know that the defect is most 
likely in the vertical -sweep section. It 
could also be the vertical oscillator, out- 
put stage, or even the "B +" boost volt- 
age. If the oscillator and output stage 
are housed in a single tube envelope, re- 
placement of that tube will be the first 
step. Under "What to Check," we find a 
suggestion to adjust height and linearity 
controls. This will be part of the trouble 
verification and, if tube replacement 
does not remedy the defect, measure- 
ment of the voltages in the output sec- 
tion will be next. Voltage checks at the 
tube socket will show such defects as 
open controls or resistors. If voltages 
seem correct, it is apparent that more 
sophisticated troubleshooting will be re- 
quired. 

C. Troubleshooting. Once we have de- 

1 Set Hand Tools (diagonal pliers, needle - 
nose pliers, socket wrenches, screwdrivers, 
gas pliers, soldering gun, solder, etc.) 

1 Octal Tube Socket Adapter 
9 -Pin Tube Socket Adapter 
7 -Pin Tube Sockel Adapter 
1 Set Alignment Tools 
1 Interlock A.C. Cord (cheater) 
1 Flashlight 
1 Set of Clip Leads 

1 V.O.M. or V.T.V.M. 
1 Nigh -Voltage Probe for V.O.M. or V.T.V.M. 

1 Adjustable Indoor Antenna 
Tube Assortment 
1 Isolating Transformer 
1 80 -0., 450 -volt Electrolytic Capacitor 
Assorted Fuses 
Contact Cleaner (for tuners and 

potentiometers) 
Anti -Corona Dope 

Table 2. Listed equipment will facili- 
tate recommended house -call techniques. 

cided where the defect is likely to be 
found and how we will attack it, we are 
ready to swing into action -but not be- 
fore. Instead of blindly changing tubes, 
we can now proceed methodically. 
Where a clear -cut symptom points di- 
rectly to a particular tube, we will re- 
place it; but after the new tube is 
plugged in, the d.c. voltages should be 
checked. The diagram of Fig. 2 gives 
approximate voltages for each tube in a 
typical set. This serves to check that the 
defective tube was not damaged by 
wrong voltages due to some other de- 
fect. On some of the recent models 
which use printed wiring, the tube 
socket connections are readily acces- 
sible. On most older sets, a tube -socket 
adapter comes in very handy for check- 
ing voltages. (We have included a set of 
adapters in our list of tools, Table 2.) 
Watch for transformerless "hot" sets 
and use an isolating transformer or 
other precautions in such cases. 

Also remember that, with the many 
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Fig. 2. Normal voltage readings for 
type of TV circuit shown in Fig. 1. 
User can draw up alternate blocks for 
circuit variations, including readings. 

TUNER 
0 +120 +120 120 +120 +120 

AUDIO 
0 +e04100 0 4220+120 

-4 

1.F. 
0 +120 +120 0 +120 +120 0 +120 +120 

-3 0 -3 0 +1 0 -3 

A. G. C. 
+130 -20+200 

+100 +130 

POWER SUPPLY 

o -3 o 

SYNC 
+ 0 +e0 

-5 

4270 

+250 

o 

o O +2 +120 4130 4.220 

VIDEO 
O +100 +120 OT0+20 

VERT. SWEEP 
+250 

0 -I -3 0 +5 -10+130 
FLYBACK 

possible variations in individual circuits, 
corresponding variations would occur in 
the voltage readings. For example, nor- 
mal voltages for a tuner using a pentode 
r.f. amplifier are shown. If a cascode 
r.f. amplifier is used, high "B +" voltage 
(about 250 volts) would appear at the 
plate of one triode but approximately 
half that value at the plate of the other 
triode. If a stacked "B +" supply is not 
used. plate voltage of the audio -output 
tube may or may not be lower than that 
shown, but grid and cathode voltages 
will be much closer to ground than 
those shown. Some sets will not use 
keyed a.g.c. Fig. 2 should therefore be 
considered to be not a definitive guide, 
but a skeleton aid to which common 
variations may be added. 

Where the symptoms do not point 
clearly to a particular tube or where re- 
placement does not help, certain addi- 
tional checking is reasonable. Rapid 
visual and mechanical inspections are in 
order, plus some electrical tests. 

In the visual inspection, clear away 
dirt and dust and apply some light to 
the specific chassis area in which the 
suspected section is located. Watch for 
such signs as leakage from capacitors, 
charred wires, resistors with the color 
coding burned off, and the like. Observe 
tubes for such internal clues as plates 
that get cherry red or the purplish glow 
around elements that indicates gas. 

During the mechanical inspection, 
use an insulated alignment tool or small, 
rubber -tipped hammer for gently tap- 
ping tubes, connections, wires, and com- 
ponents in the suspected area. This 
often flushes out breaks or defective 
parts that escape visual observation. 
Rock each suspected tube gently in its 
socket to make sure that trouble is not 

+050 

-40 0 +3204000 +220 

+14,000 

DO NOT 
MEASURE 

due to something like bad contacts. 
As for electrical tests, our limited 

time permits only such major checks as 
voltage and resistance measurements. 
When nothing lights up, resistance 
checks of the primary power and the 
filament string are the first approach. 
When tubes light but neither sound nor 
video appears, we will check the various 
"B +" voltages and, if there is no "B +," 
resistance checks across the "B +" will 
determine the presence of a short cir- 
cuit. The electrolytic capacitors in the 
"B +" filter will, of course, at first indi- 
cate a short on the ohmmeter, but the 
resistance will increase as the capaci- 
tors are charged up. 

Voltage measurements should be 
made at the plate, screen, cathode, and 
grid of each tube in the suspected 
trouble area and the values should be 
noted down to permit the technician a 
few moments of orderly analysis of 
these test results. 

While it is not possible to make a 
thorough voltage or resistance analysis 
in the allotted 30 minutes, certain de- 
fects can be determined quickly. By 
measuring the voltage at the plate of a 
tube and comparing it with the "B +," 
we can see at once how much current 
passes through the load resistor and the 
tube. If the load resistance is correct 
and if "B +" and plate voltage are prac- 
tically the same, very little current 
flows. This means that the tube is cut 
off and this, in turn, may be due to an 
open circuit in the cathode or some de- 
fect in the grid circuit. The audio 
limiter, sync clipper, and the a.g.c. 
amplifier are intended to work at or 
near cut -of'. 

Grid bias should not be measured 
(Continued on page 87) 
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Here are complete 
construction details 
on a broadcast -band 
tuner that features 
very low distortion, 
that may be added to 
your present high 
fidelity sound setup. 

By JOHN POTTER SHIELDS 

14 
MONITOR 
OUTPUT 

V5 

TI VI 

R13 

HIGH -QUALITY 
T.R.F. AM TUNER 

Fig. 1. Circuit diagram shows use of 2 r.f. stages, infinite- impedance detector, 
along with an optional tuning indicator. If power requirements can be obtained 
from another piece of gear, no rectifier or filter are required for the tuner. 

R,, R, -68 ohm, ,"2 w. res. 
Ri, R;- 22,000 ohm. Ii re. res. 
R. R.- 10,0011 ohm. lí e. res. 
R,, R., R,,. 11, 2.2 

anee.. 
I r w. res. 

R,- 100.000 ohm, .2 w. res. 
R 500,000 ohm nudist taper pot 
Rv- 420,000 ohm, .2 a. res. 
C,. C :. C,- 3- sertioa variable rap.. 365 old./ 

sect. with trimmer.. 
C, to C11-.01 pf., 600 v. disc rap. 

µf.. 600 v. disc rap. 
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RIS 

RIO 
VOL. 

C,., -.0005 µf., 600 v. disc rap. 
C,a -.l µf., 600 v. paper cap. 
T,- Shielded antenna roil (Miller 44 -A, 

or equiv., 
Tr, T.- Shielded r.f. roil (Miller 41.RF, 

or equit'., 
CR,- I.V34 -A, or equiv. germanium diode 
J,- l'hosto or mie. jack 
V,, l': -6R.46 tube 
V. - -6C4 tube 
V.- 6FC6'F U-i4 tube 

aÓMT 
a 

RIO,SI 

Over -all view of tuner which author in- 
stalled in a console radio cabinet with dial. 

WI'l'H the ever- increasing number of 
\M -FM stereo programs available 

and the generally improved quality 
of AM transmission, a good -quality AM 
tuner is almost a must for the serious 
audiophile. Such a tuner should have 
adequate r.f. bandpass characteristics 
so as to avoid carrier sideband attenua- 
tion, sufficient sensitivity, a low- distor- 
tion output at all carrier levels, and 
sufficient flexibility to tie in readily with 
existing audio gear. The tuner to be 
described was developed by the author 
with the above requirements in mind 
and is capable of excellent performance 
coupled with ease of construction and 
alignment. 

Figures 1 and 2 show schematics of 
the complete tuner. It was decided to 
use a two -stage t.r.f. amplifier driving 
a low -distortion detector rather than 
the more conventional superhet ar- 
rangement, in order to easily obtain the 
wide bandpass characteristics. While it 
is quite possible to design a broadband 
superhet. it is not quite so simple for 
the experimenter to obtain and adjust 
i.f. transformers with the necessary 
broadband characteristics. Although 
"swamping resistors" may be shunted 
across the i.f. transformer windings to 
reduce their effective "Q ", the stage 
gain is then reduced. This often re- 
quires an additional stage of amplifica- 
tion. Also, the t.r.f. circuitry is more 
economical of parts; requiring no con- 
verter stage. and the alignment is ex- 
tremely simple. 

Circuit Description 

Signals arriving at the antenna ter- 
minal are coupled by the antenna trans- 
former, T,, to the control grid of the 
first r.f. amplifier, V,. The first section 
of the tuning capacitor, C,, in conjunc- 
tion with the secondary of T,, select the 
desired frequency. The signal is ampli- 
fied by V, and applied across the pri- 
mary of the r.f. transformer T. The 
secondary of T. is tuned to the operat- 
ing frequency by the second section of 
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the tuning capacitor, C_, and the signal 
is applied to the control grid of the sec- 
ond r.f. amplifier stage, V,. The signal 
is further amplified by V, and applied to 
the primary of the next r.f. transformer, 
T. The r.f. signal developed across the 
secondary of this transformer, tuned by 
the third section of the tuning capacitor, 
C::, is applied to the detector stage. 

Considerable thought was given as to 
the proper type of detector to use with 
this tuner and it was finally decided to 
use the infinite- impecence detector for 
several reasons. First, unlike the diode 
detector which requires eight to ten 

MOM TOR 
SPEAKER 

WITN OUTPUT 
TRANSFORMER 

ION RI01 
SI 

117V.AC 

C20 

R,.- 220,000 olun. tt w. res. 
R,,- 32,000 oho,. !t w. res. 
R,. 170,100 oho,. !t re. res. 
Rn -170 ohm, I w. res. 
R,. -680 ohm. 2 w. res. 
R,, -2200 ohm. y, w. res. 
Cr. C,.- 20µ1., ISO o. elec. cap. 
Co. Cc- 404.1104.. 2.S0 v. elec. rap. 
C,. -. I µf., 600 o. paper rap. 
C:.- .t10! 4., 600 o. disc rot. 
T Power/isolation transformer, /2.S e. r 

SO ma., 6.3 v. 6 2 omit. (Stm,ror I'A8121, 
or equiv., 

Si S.p.s.t..su'itch ou Rm 
SR, SR; -65 ma. selenium, rectifier 
Vs -12A U7 tube 

vs 

Fig. 2. Optional power supply and output 
stage required to drive monitor speaker. 

volts of r.f. input for an output of rea- 
sonably low distortion, the infinite -im- 
pedence detector provides an extremely 
low- distortion output for any given r.f. 
input voltage. This is due to the large 
amount of negative feedback provided 
by its large cathode resistor. Second, the 
effective output impedence of the infi- 
nite- impedence detector is considerably 
lower than that of a conventional diode 
detector. This allows a reasonable 
length of shielded cable to be run from 
the detector output to the amplifier in- 
put without appreciable attenuation of 
the higher frequencies. 

The infinite -impedence detector has 
one distinct disadvantage however: it 
does not provide a convenient d.c. out- 
put voltage proportional to the carrier 
level which can be used for a.g.c. control 
purposes. To solve this problem, a sep- 
arate diode a.g.c. rectifier is used, con- 
sisting of CR, plus its associated filter 
network, R. R11, R,,, C., and CR. A 6FG6 
tuning indicator is tied into the a.g.c. 
bus to indicate proper station tuning. 
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This gives a much better indication than 
the older indicator types, such as the 
6E5. 6U5, etc. 

The tuner is provided with two out- 
puts: one directly from the infinite -im- 
pedence detector and a "monitor" out- 
put, which provides sufficient signal to 
drive a speaker at modest volume. This 
"monitor" output is supplied by a two - 
stage RC- coupled amplifier consisting 
of both sections of V., which receives its 
signal from the output of the detector 
via the volume control, RI,. The volume 
control is so connected that it does not 
affect the detector output. No output 
transformer was provided due to chassis 
space limitations, but any inexpensive 
universal output transformer with a pri- 
mary impedence of around 6000 ohms 
can be used. Note that the leads from 
the tuner to the monitor speaker's 
transformer are "hot," so be careful. 

The power supply is conventional, 
consisting of the isolation /power trans- 
former, T,, feeding a voltage- doubler 
rectifier setup using a pair of selenium 
rectifiers, SR, and SR_. A pi- section RC 
filter smooths the output from the rec- 
tifiers. 

If the constructor has another power 
supply available, or can get the volt- 
ages needed from other equipment, 
then it will not be necessary to build 
the rectifier circuit shown in Fig. 2. 
Just be sure the external supply can 
deliver at least 1t.í: amps. at 6.3 volts 
for the heaters and about 50 ma. at 
250 volts for the plates. Also, if a mon- 
itor speaker is not needed, then the 
circuit with V, will not be necessary. 
The output at J, is then fed directly to 
the hi -fi preamp or amplifier. Output 
may also be taken at point A if control 
of volume is needed. 

Construction 

The author built the tuner on a 
standard 7" x 9" x 2" aluminum chas- 
sis. No front panel or calibrated dial is 
shown in the photos as the tuner was 
installed in an old console cabinet which 
had an existing Glial. The 6FG6 tuning 

indicator socket was mounted on a 
small aluminum angle bracket which 
was screwed to the inside of the cabi- 
net's front panel. Standard shaft ex- 
tensions were used on the tuning capac- 
itor and volume control shafts to 
lengthen them sufficiently to fit through 
the rather thick panel. (The two knobs 
shown in the photos were used only to 
"doll up" the tuner when its picture 
was being taken.) 

Alignment 
As mentioned earlier, this tuner is 

a breeze to align. If you wish, you can 
align the tuner by means of a standard 
broadcast station signal although of 
course the use of a signal generator 
is to be preferred. If alignment by 
means of a broadcast station signal is 
to be used, select a station around 1400 
to 1600 kc. and peak all three tuning 
capacitor trimmers for maximum sig- 
nal output by ear or as indicated on 
the tuning indicator or a v.t.v.m. con- 
nected between the a.g.c. bus and 
ground. It is best to rock the tuning 
capacitor slightly as the trimmers are 
being peaked for maximum output. 
Now, select a station around 500 to 
600 kc. and repeat this process. You 
may find that the trimmer settings are 
slightly different at the low frequency 
end of the band and it is therefore best 
to average out the high- and low -fre- 
quency trimmer settings. 

If a signal generator is used in align- 
ment, the low, middle, and high fre- 
quency settings of the band should be 
checked and the trimmers adjusted for 
nearly constant output over the entire 
band. 

Well, that's the story on the little 
tuner. I'm sure you will be more than 
pleased with its performance. By the 
way, I think you will be more than a 
little surprised at how clean those few 
tenths of a watt from the monitor out- 
put will sound when fed into a decent 
transformer and speaker, or how fine 
the unit sounds when played through 
your hi -fi system. 

Under side of the chassis. Wiring need not be crowded as there is adequate space. 

1111h11:I 

C16,C17 

SR2 
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R18 12 T3 V3 V2 
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V4 
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Simple Electronic Engine Analyzer 

By R. A. LEBOWITZ and R. M. SONKIN 

Construction of a one -transistor instrument that will 
measure engine speed, point dwell, and battery voltage. 

THIS article describes a simple, one - 
transistor instrument that is capable 
of measuring engine speed, distribu- 

tor contact -point dwell, and battery 
voltage. It needs no external power 
source and will operate on either 6- or 
12 -volt systems. It can be included in a 
permanent dashboard installation or 
used as a portable service instrument. 

This small device can provide the user 
valuable information on the condition 
of the automobile electrical system. It 
can, for example, detect : 1. malfunc- 
tioning or worn spark plugs; 2. worn or 
incorrectly set distributor points; 3. mal- 
adjustment of the voltage regulator; 4. 
defective generator; and 5. shorted, 
weak, or overcharged battery. 

The three functions (rpm, dwell, bat- 
tery voltage) are individually selected 
by a rotary switch. The tachometer or 
rpm function needs little description. It 
measures engine speed in revolutions 
per minute (rpm). The maximum rpm 
reading can be adjusted by means of a 
calibrating control. This maximum 
value can be set for 5000 rpm for in- 
stallation in American cars and for 8000 
rpm for use in foreign cars or for service 
work. 

The dwell function measures the time 
that the points are closed relative to the 
entire ignition cycle. Fig. 1 will be used 
to illustrate the dwell angle in further 
detail. Fig. lA is the schematic of the 
ignition system of an automobile while 
Fig. 1B is the waveform appearing at 
the points. The ratio T, /T_, expressed as 
a percentage, is indicated directly on the 
dwell meter. To express this percentage 
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in terms of angle, the following con- 
stants of proportionality apply: 4- cylin- 
der engine dwell x 90 = degrees 
dwell; 6- cylinder engine -% dwell x 60 
= degrees dwell; and 8- cylinder engine 
-% dwell x 45 = degrees dwell. 

As shown in Fig. 2, there are two 
scales for percentage dwell. The top 

IGNITOÑ COIL 

Epb POINTS 

(A) 

IFßONTS 
I OPEN 

PONTS 
CLOSE 

Mill' TIME 

Tz - 
(et 

Fig. 1. The bask ignition system of a 
cor, and the waveform at the car's points. 

Fig. 2. The new meter scales used by the 
authors. The top scale indicates engine 
speed, the next two scales indicate dwell 
per -cent for cars with either a negative 
or a positive ground system, and the bottom 
scale indicates the voltage of the battery. 

scale is for an automobile with its nega- 
tive battery terminal grounded; the bot- 
tom for a positive terminal ground. The 
importance of proper dwell setting can- 
not be overemphasized; factory service 
manuals specify dwell to within ± 2 
degrees. 

The final function is that of a battery 
voltmeter. This serves to indicate the 
condition of the battery and of its charg- 
ing apparatus. 

Principles of Operation 
Fig. 3 will help to illustrate the opera- 

tion of the tachometer circuit. When 
the points are open, transistor V, will 
be conducting on an automobile with a 
positive ground (negative voltage ap- 
plied to the transistor base) and cut off 
on one with a negative ground (positive 
voltage applied to the transistor base). 
When the points are in the condition to 
produce conduction in V,, the applied 
battery voltage causes sufficient base 
current to flow to make V, fully con- 
ducting. The rise and fall of current 
between conducting and cut -off states is 
almost instantaneous, hence V, acts as 
if it were a switch that turns the current 
in R, and R, on and off. This produces 
a square wave of voltage across both 
portions of the potentiometer. 

When the transistor is cut off, capaci- 
tor C charges through R,, CR,, and the 
indicating meter, M,. The time constant 
of this charging circuit is small so that 
only a sharp pulse of current flows. The 
diode, CR_, is connected in the circuit in 
such a manner as to prevent the current 
from flowing in it when C is charging. 
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When the transistor conducts, the volt- 
age at the junction of R, and R. drops 
(becomes less negative) and C dis- 
charges through V,. R,. R., and CR_. The 
diodes in the input base circuit of the 
transistor (CR: and CR, in Fig. 5) pass 
a negative -voltage pulse to the base but 
block a positive- voltage pulse. The di- 
odes are used to protect the transistor 
from high- voltage input spikes. If a 
higher- back -voltage diode is available, it 
can be installed in place of the 1N34 for 
CR::. Under these conditions, CR, would 
not be needed. 

The number of pulses flowing through 
the meter per unit of time is propor- 
tional to the speed of the engine. The 
panel meter reading is proportional to 
the average direct current flowing 
through it which is, in turn, proportional 
to the number of pulses flowing in it 
per unit of time and thus to engine 
speed. 

Fig. 4 will help to illustrate the opera- 
tion of the dwell -angle circuit. The base - 
to- emitter voltage tends to remain con- 
stant when a transistor is conducting. It 
is approximately 0.3 volt for german- 
ium. Thus the current through the 
meter in Fig. 4 remains constant when 
the transistor conducts and is zero when 
it is cut off. The meter reads the aver- 
age current flowing over both states. 

On an ignition system with a positive 
ground, the current flows when the 
points are open and thus the average 
meter current is inversely proportional 
to dwell angle. The longer the points 
are open, the greater proportion of the 
time that the current flows and thus the 
higher the meter reading. Under these 
conditions, the dwell time (during which 
the points are closed) is low. 

On a negatively grounded system the 
current flows when the points are closed 
and the current is directly proportional 
to the dwell angle. 

The battery voltmeter consists of a 
resistance in series with the milliam- 
meter connected across the battery ter- 
minals. 

Construction 
The layout and construction of the 

unit are not critical. Fig. 5 is the com- 
plete schematic of the unit. Transistor 
V, can be practically any audio or gen- 
eral- purpose p -n -p germanium transis- 
tor. A Motorola 2N653 and a Texas In- 
struments 2N367 were used in the units 
constructed by the authors. The com- 
ponents may be laid out on a phenolic 

Fig. 3. Partial schematic of the analyzer, 
whose complete circuit is shown in Fig. 5, 
illustrating the engine -speed function. 

Fig. 4. This partial schematic shows the 
operation of the dwell -angle function. 
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Fig. S. Complete circuit diagram and 
parts values for the engine analyzer. 

board and then mounted onto the meter 
case, as shown in the photographs. An- 
other idea would be to buy a four -pole, 
triple -throw rotary switch and mount 
all components, except the potentiome- 
ters, on the unused terminals. Three 
wires are brought out to the rear of the 
unit. These wires are connected to the 
plus and minus battery terminals and to 
the primary terminal of the distributor. 
The 1 -ma. meter should be of the low - 
resistance type, approximately 100 
ohms. 

To make the instrument useful with 
engines of various numbers of cylinders, 
the meter is calibrated in per -cent dwell 
instead of angle of dwell. Per -cent dwell 
can be corrected to angle by use of the 
formulas given earlier. If the unit is 
made for dashboard use, it can be cali- 
brated directly in dwell angle for the 
specific engine. 

The entire circuit is built within a housing that fits the 
meter. New scales have been drawn for the face of the meter. 

The rpm circuit is the only one that 
requires auxiliary equipment for cali- 
bration. Obtain one of the following 
pieces of test equipment and connect it 
as required : 1. a calibrated mechanical 
or electrical tachometer, connected as 
specified in the instruction manual; 2. 
an oscilloscope with a calibrated sweep 
speed, connected between the distribu- 
tor primary terminal and ground (ob- 
tain the sync signal from the same 
point); or 3. a Strobotac with its beam 
flashed upon the fan -belt pulley of the 
engine. 

Connect the proper wires from the 
engine analyzer to the plus and minus 
battery terminals and to the distributor 
primary terminal. Rev up the engine to 
full speed, measure the speed by means 
of the auxiliary speed indicator (tach. 
scope, or strobe) and adjust potentiome- 
ter R,-R, until the engine analyzer reads 
correctly. 

The Strobotac and auxiliary tachom- 
eter are direct -reading in rpm. but the 
oscilloscope reads period or time direct- 
ly rather than rpm and its dial indica- 
tion must be converted to rpm. Adjust 
the oscilloscope dials to obtain one or 
two full ignition cycles on the scope 
screen and measure the cycle period. 
The following equation gives the rela- 
tion between period and rpm for various 
engines: 

120 rpm = period (in sec.) x no. of cylinders 
If no auxiliary tachometer or oscillo- 

scope is available, it is possible to calcu- 
late the rpm portion of the engine an- 
alyzer if a manual shift automobile is 
used. The engine speed can be calculated 
back from the automobile speed through 
the various gear ratios between the rear 
wheels and the engine crankshaft. 

The voltmeter circuit requires no 
calibration since a 1 per -cent resistor is 
used for R5. 

The dwell -circuit calibration is quite 
simple. The switch is thrown to "dwell" 
position and the engine is cranked in 
short bursts until the meter reads up- 
scale with the engine stopped. R is then 
adjusted for full -scale reading on the 
meter. 

A pair of these units have been in use 
in the authors' automobiles for over 
10,000 miles and have operated perfectly 
during this period. During a cross -coun- 
try trip improperly operating points 
were discovered and replaced before a 
breakdown occurred. 

In this model, all the components have been mounted on small 
metal brackets that ore secured to the meter's binding posts. 
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Case histories shed light 
on the strange causes 
and cures involved with 
AM, FM, and TV reception. 

Interference Tough Dogs By GEORGE P. OBERTO 

WITH THE increasing number and 
variety of AM broadcast, short- 
wave, FM, TV, and other services 

in simultaneous operation today, diffi- 
culties due to interference have corre- 
spondingly increased. Although these 
many signals are carefully separated 
from each other so that they will not 
interact during transmission, there are 
numerous outside factors and condi- 
tions that will bring them into conflict, 
and these factors are seldom obvious. 
As a result, cases of interference tend 
to be tough dogs -the bane of the tech- 
nician's existence. 

No matter how difficult it may seem 
to meet these troubles, a cure is usually 
found if logic, past experience, theory, 
and careful observation are used to full 
effectiveness. However, there is such 
great diversity in causes and the ways 
of tracking them down that it is difficult 
to formulate a single troubleshooting 
technique. Perhaps more can be learned 
from evaluating individual case his- 
tories and noting how they were re- 
solved. 

AM Broadcast 

Some of the most commonly en- 
countered interference problems involve 
broadcast radios. One that at first ap- 
pears somewhat puzzling has been ob- 
served more than once on all types of 
radios, whether they use power trans- 
formers or are of the a.c: d.c. type: 
automobile -ignition noise occurs on 
home AM reception. This can happen 
every time traffic passes through the 
street on which the receiver is located. 
Although ignition interference occurs 
over a broad range of frequencies, it is 
generally heavy enough to give trouble 
in the v.h.f. range -FM and TV -but 
not to broadcast receivers that are at 
a reasonable distance from the inter- 
ference source. 

When it does appear with AM signals, 
the likelihood is that spurious, high -fre- 
quency signals are being developed in 
t he receiver's oscillator- converter stage. 
Parasitic oscillation generated here may 
be in the v.h.f. range, and ignition inter- 
ference may react with this oscillation. 
This spurious signal then beats with the 
other signals present in the converter, 
and the interference is thus transferred 
to the desired signal. 

The solution involves suppression of 
the parasitics. Low- ohmage resistors in 
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the grids of the converter stage will do 
the job. As shown in Fig. 1, a 47 -ohm 
carbon resistor in series with the signal 
grid and another in series with the os- 
cillator grid will do the job. Make con- 
nections close to the tube socket using 
short leads. 

An unusual problem was encountered 
on an old (1939 vintage) set, which was 
otherwise operating well. A loud hum 
was riding through on all stations, but 
it was tunable. The hum disappeared 
whenever the radio was not set to re- 
ceive a transmission. This radio did not 
have a built -in antenna, relying on an 
outside installation. A similar trouble 
could develop on any set, regardless of 
age, that uses an outdoor antenna. That 
the latter was involved became evident 
when the radio was checked in the shop; 
it had to be returned to its original loca- 
tion and original antenna for the symp- 
tom to appear. 

An inspection revealed that the an- 
tenna system was in poor shape, with 
most connections badly corroded, in- 
cluding those to the ground rod. The 
lightning arrestor was almost shorted 
out. The arrestor was replaced and all 
connections were cleaned up. This elim- 
inated the symptom. 

What was happening was that the 
external ground, to which the chassis 
was connected, was making poor con- 
tact. The small 60 -cycle current passing 
through the bypass capacitors across 
the a.c. line (Fig. 2) was therefore go- 
ing to external ground through another 
path; the antenna system and the faulty 

Fig. 1. Suppressor resistors (47 ohms) 
stop symptoms due to local parasitics. 

70 GR D If.51 GE 

lightning arrestor. The latter, acting 
like a rectifier, mixed the 60 -cycle sig- 
nal with the incoming broadcast signal, 
resulting in hum. The hum path is 
shown in heavy lines. 

It is not unusual to get an interfering 
short -wave transmission on local broad- 
cast -band reception. A common head- 
ache of this kind occurs when a specific 
out -of -band station booms in on a spe- 
cific, regular AM station. Reception on 
the latter becomes impossible whenever 
the interfering transmission is active. 

Tracing signal in a set afflicted with 
this difficulty may show that the condi- 
tion exists as far back as the converter 
stage. The strong, local, interfering sig- 
nal will force its way in through the 
signal grid, although the latter is tuned 
only to the desired station. Since the 
oscillator, in addition to its fundamental 
frequency, is generating many higher 
harmonics, the interfering signal evi- 
dently beats with one of these har- 
monics to produce a beat at or near the 
intermediate frequency. This signal is 
then passed on through the i.f. section 
along with the desired one. 

The cure is to block the interfering 
signal before it can get far enough to 
do the damage. A high -C, parallel trap 
is installed, as shown in heavy lines in 
Fig. 3, in series with the signal grid. 
This trap is tuned to the frequency of 
the interfering signal. 

To find the proper frequency, a sepa- 
rate short -wave receiver can be used to 
identify the interfering signal. Most 
problems of this sort involve signals in 
the range from 1.8 to 6 mc., with the 
75 -meter voice and 80 -meter code bands 
possible troublemakers. 

A fixed mica capacitor, 140 µµf., is 
used in conjunction with an adjustable 
inductance. The latter can be made up 
from a small, slug -tuned coil form, like 
the National XR -50. About 50 or 60 
turns of #22 enamel wire will permit 
the coil to be tuned to trap out fre- 
quencies in the range from 3.5 to 4 mc. 
Peel off turns for higher frequencies 
and add turns for lower frequencies. 

Entry through Audio Stages 

When sets suffer from interference 
that is evident no matter where the 
tuning dial is set, the unwanted signal 
may be entering through the i.f. system 
but is most likely getting into one of 
the audio stages directly. The interfer- 
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ing signal may be of any frequency. The 
r.f. signal is usually picked up in the 
grid circuit of an audio stage, detected 
by some non -linearity in that stage, and 
amplified. This symptom obviously is 
not confined to receiving equipment; it 
could occur in a hi -fi amplifier or any 
other device that uses audio amplifica- 
tion. 

The cure is to bypass or filter out the 
interfering signal at the point of entry. 
It is possible to use signal -tracing tech- 
niques to determine this point, but it is 
usually safe to apply the remedy to the 
first stage of audio amplification. If in- 
lerference is reduced but still persists, 
other low- level, high -gain audio stages 
may be given the same treatment. Sev- 
eral ways of doing this are shown in 
Fig. 4. 

For simple broadcast radios, the filter 
shown in heavy lines in Fig. 4A should 
be satisfactory. This will provide some 
roll -off of the higher audio frequencies, 
but not enough to make a difference on 
AM. In hi -fi systems. an r.f. choke in 
series with the tube's grid (2.5 milli - 
henrys, Fig. 4B) should do the job with- 
out deteriorating the higher audio fre- 
quencies. Sometimes there is not suffi- 
cient room to accommodate the installa- 
tion of this addition. In that case, a 
47,000 -ohm resistor (Fig. 4C), which is 
smaller, may do the trick. 

Short -Wave Reception 

Interference to reception on short- 
wave sets, most often from lower -fre- 
quency signals like AM broadcasts, is 
not at all unusual. What's more, this 
may occur on anything from a simple 
set of the type used by a layman to an 
expensive communications receiver. 
Often it is not the receiver itself that 
is at fault. 

In one case, a high -priced communi- 
cations receiver suffered from heavy, 
broadcast -band interference in the 
range from 1.8 to 6 mc. It was first 
thought that the AM broadcaster was 
at fault; however, no interference 
showed up at all on the troubled set 
when it was checked in the shop, located 
just a few blocks up the street from the 
customer's home. The owner's antenna 
system was checked for deterioration or 
evidence of other defects, but none were 
found. A substitute antenna was tried 
anyhow, but without success. Next 
wave traps were tried, but again to no 
avail. 

Finally a portable short -wave re- 
ceiver was used as an interference 
probe. It was tuned to the points in the 
range from 1.8 to 6 mc. where the un- 
wanted signals were noted to be coming 
in and moved about throughout the vi- 
cinity of the customer's home. A spot 
was finally found where the interfer- 
ence seemed to be worst. This also hap- 
pened to be the point at which tele- 
phone lines led into the house. 

The telephone service box, mounted 
on the outside of the house, was checked. 

All connections looked dirty, with 
fraying evident on the wires. When the 
lightning- arrestor section was discon- 
nected, by removing the two carbon 
elements, the interference disappeared 
April, 1961 

altogether. Actually, handling this pro- 
perty is outside the province of the 
service technician, so the results of the 
check were passed along to the local 
telephone company. A telephone repair- 
man promptly went over the whole in- 
stallation, putting things back in good 
shape. This resulted in a permanent 
cure. 

Evidently the lightning arrestor. par- 
ticularly the two carbon blocks, was 
acting as a rectifier or non -linear de- 
vice. Incoming, strong signals from 
nearby broadcast stations that were 
reaching this device were converted to 
spurious secondary signals. probably 
higher harmonics that fell in the short- 
wave hand. These signals were being 
radiated well enough to be effective for 
a radius of a hundred feet or more. 

The telephone problem calls to mind 
another unusual one involving a cus- 
tomer who was an enthusiastic experi- 
menter. He brought a small. all-wave 
receiver into the shop with the com- 
plaint that there were severe whistles 
on the broadcast band as well as inter- 
ference by AM broadcasts on short- 
wave reception. 

After a complete check, which did not 
locate the fault, the set was returned to 
its owner. At this time. quite by coinci- 
dence, it was learned that he was work- 
ing on a new crystal receiver with a 
transistorized audio amplifier. When 
the outside antenna that was being used 
with this experimental unit was dis- 
connected, the trouble cleared up com- 
pletely. The customer was simply in- 
structed to switch out the crystal set's 
antenna when listening to his all -wave 
receiver. He was also strongly advised 
to check with his close neighbors to 
make certain that he wasn't bothering 
any of them. 

When lower -frequency signals inter- 
fere with short -wave reception, it is not 
always because some outside agency is 
altering the frequency of the original, 

Fig. 2. Sneak earth -ground path (heavy 
lines), set up by corrosion of outside 
antenna, caused tunable hum modulation. 
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interfering signal. Often the original 
signal enters through the antenna and 
causes havoc in some other way. Traps 
for various conditions and circuit con- 
figurations are shown in Fig. 5. 

In some cases, the interfering signal 
is the same as the i.f. of the short -wave 
receiver. Many sets of the latter type 
use more than one i.f., and the higher 
one may fall in the broadcast band. In 
such cases, a series wave trap connected 
as shown by heavy lines in Fig. 5A and 
tuned to the intermediate frequency 
should be a satisfactory cure. 

Often the strong. local AM broadcast 
signal enters through the antenna, but 
overloads the front end so that spurious 
signals of other frequencies are gen- 
erated. The cure may still be obtained 
by trapping out directly the funda- 
mental of the interfering signal. It may 
be necessary to use a combination of 
series and parallel wave traps for effec- 
tive rejection, as shown in Fig. 5B. The 
combination to the left is used in con- 
junction with single -wire or unbalanced 
antenna -input systems. The configura- 
tion to the right, in which the elements 
of each trap are split up. is used with 
balanced antenna inputs. 

Since all elements in each trap are 
adjustable, values for capacitance and 
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Fig. 3. A trap tuned to the undesired 
signal in the first -stage grid blocks in- 
terference entering through the antenna. 

inductance can be quite broad. Trim- 
mers that will tune from about 100 to 
580 ty,f. may be used for capacitors C,, 

C,,,, G and an. Ferrite loop 
antennas, like Miller 2002, may be used 
as the inductors. 

All traps are tuned to the frequency 
of the interfering signal. The configura- 
tions of Fig. 5B are also useful in a 
slightly more complicated type of situa- 
tion. Sometimes more than one broad- 
cast signal is giving trouble. Where two 
are involved, it is often possible to tune 
the series trap to one and the parallel 
trap to the other to achieve adequate 
rejection of both. 

FM Reception 

A common source for interfering sig- 
nals that intrude on FM reception is a 
TV transmission, usually on the lower 
v.h.f. band, or a TV receiver tuned to 
such a signal. One interesting case in- 
volved an expensive combination that 
included AM. FM, TV. and a phono- 
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graph. Reception on several of the local 
FM stations was being ruined by the 
same interference source, which was 
evident as a buzzing sound accompanied 
by a distinguishable voice signal. It was 
not too difficult to identify the ultimate 
origin of the unwanted sound; it was 
recognized as audio from the local TV 
station on channel 6, only two miles 
away. 

After considerable checking, it was 
noted that the r.f. stage of the FM sec- 
tion was broadly tuned, so much so that 
it slid not adequately reject the strong 
TV sound transmission, just below the 
FM band (87.75 mc.), which was over- 
loading the front end. Further investi- 
gation showed that the same antenna 
was being used for both TV and FM re- 
ception-a single -bay conical pointed 
right at channel 6- -and it was doing the 
dirty work. The cure proved easier than 
finding the trouble. A little careful re- 
orientation of the antenna cleared up 
the interference. Although it was ro- 
tated so that it no longer faced the TV 
transmitter squarely, there was no de- 
terioration of reception on this nearby 
channel. 

Another case involved teletypewriter 
interference on a v.h.f. police -alarm set, 
which occurred throughout the received 
band. Since the set used a conventional 
10.7 -mc. i.f. and teletypewriter gear 
operates close to this frequency, the 
cause was easy to localize: entrance 
was by radiation directly into the i.f. 
system. The interesting point is that 
the cure was also easy. Such measures 
as trapping and shielding might prove 
effective -but why use an elaborate 
technique when a simple one will serve? 
A slight re- alignment of the receiver to 
shift the intermediate frequency a little 
way from the interfering signal tuned 
out the latter with no impairment in 
reception. There is no sense in turning 
a difficulty like this into a tough (log- - 
and some tough clogs are made, not 
born. 

A portable AM -FM transistorized 
radio was brought into the shop with 
the complaint of a heavy hum or buz- 
zing sound interfering with reception 
of the favorite FM station. As happens 
frequently, the symptom did not occur 
at all in the shop. Further checking in 
the customer's apartment was needed. 
but this was hampered by the fact that 
the interference occurred only intermit- 
tently. After several repeat visits to the 
apartment, the service technician ar- 
rived when the set was acting up. 

Since the receiver was a portable, it 
was used directly as the interference 
probe. It was noticed that the symptom 
was at its worst when the east wall of 
the customer's apartment was ap- 
proached. An investigation of the neigh- 
bor's adjoining apartment revealed a 
24 -inch TV set was located right against 
the wall, on the other side, and inter- 
ference occurred only when the TV 
was turned on. 

The TV receiver's horizontal- output 
amplifier was the culprit. This is a fa- 
miliar situation with respect to inter- 
ference on AM reception, but here is 
evidence that it can occur on FM too. 
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The most important step in effecting 
a cure was obtaining the cooperation of 
the neighbor. With his consent, a mag- 
net was installed on the horizontal -out- 
put tube to eliminate Barkhausen oscil- 
lations, horizontal controls were read- 
justed, and the 300 -ohm line inside the 
cabinet was re- dressed away from the 
horizontal circuit on the chassis. 

A TVI Problem 

An unusual and puzzling problem in 
interference on a TV set was encoun- 
tered during a house call last spring. 

The unit, a 21 -inch console, exhibited 
severe cross -hatch interference at times 
on transmissions from the local channel 
6. Since the problem was confined to the 
customer's home, it was thought that 
perhaps something inside the set itself 
was oscillating or that re- alignment 
might be needed. However, later on, the 
owner's 17- year -old son remarked that 
there was a ham operator living next 
door and wondered whether the latter 
could have anything to do with the 
problem. 

The ham, a young fellow, was very 
cooperative. He permitted a portable 
TV set to be brought into his place as a 
probe and switched his transmitter to 
all ham bands during the process. Not 
a trace of interference could be induced 
on either the probing portable or the 
console next door. This possibility was 
abandoned and we returned to the home 
of the TV owner. 

Almost at once, the interference re- 
turned. Acting strictly on a hunch, we 
made a return visit to the ham. His 
transmitter was turned off, but his com- 
munications receiver was on and tuned 
to a rock -and -roll broadcast on a local 
station operating on 1480 kc. When the 
portable TV probe was turned on in his 
home. the interference was clearly evi- 
dent on this set, and the interference 
disappeared as soon as the communica- 
tions receiver was turned off. 

The amateur was using his 75 -meter 
dipole as a receiving antenna for the 
communications receiver. When he 
tuned to any station other than the one 
on 1480 kc., the interference disap- 
peared. When he was tuned to 1480 kc. 
but disconnected the dipole, the symp- 
tom also vanished. The cure was 
achieved when the ham agreed to switch 
in a shorter antenna for listening to the 
offending station. This also cleared up 
the problem. 

What in blue blazes %vas happening? 
\Vhy? How? With a mutually satisfac- 
tory solution already achieved on a 
practical basis. it was not possible to in- 
vestigate further at the inconvenience 
of the people involved. However, one 
may speculate on possibilities. The di- 
pole was obviously radiating some sig- 
nal that wound up causing the inter- 
ference. in one way or another. Was it 
being overloaded and re- radiating some 
high harmonic of the received 1480 -kc. 
signal? It would take at least the 55th 
harmonic of this transmission to fall 
into the bandwidth of channel 6 direct- 
ly. However, the dipole was pointed 
right at the troublesome AM station. 
which was only half a mile away. Per- 
haps the antenna, in conjunction with 
components in the input circuit of the 
receiver. set up a tuned circuit that was 
being forced into oscillation at some 
other frequency. Perhaps the local oscil- 
lator was in some way involved. 

The many possibilities serve to illus- 
trate the complex nature of interfer- 
ence problems, particularly where tele- 
vision is involved. This is a matter that 
cannot be covered briefly, as one part 
of a broad article. It merits a separate 
treatment, and perhaps it can be cov- 
ered in a later article. 30- 
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MAKING A 
COLORS 

CTRONICALLY 

ALTHOUGH all color combinations 
and tones recognizable to the eye 
can be produced with remarkable 

fidelity on a color -TV receiver, this is 
achieved with no more than three pri- 
mary color sources. These are obtained 
by precisely aiming the beams from 
three electron guns in the neck of the 
color CRT so that each can excite only 
one of the three color phosphors de- 
posited on the face of the tube. The 
three -gun assembly appears diagonally 
across this month's cover. 

To obtain the high degree of color 
fidelity that is possible, the receiver 
must be adjusted carefully, as is being 
clone by the technician in the lower. 
right -hand corner of the cover. Fortu- 
nately. he does not have to check all 
possible color combinations, which are 
infinite. He is assured that the set will 
do its job faithfully if he knows that 
the three primaries are balanced out 
in a given way. He can determine 
whether this balance exists, or adjust 
for it, simply with reference to a few 
colors that may be easily recognized 
and identified. The reference colors will 
generally be among those in the cover's 
background. 

However, as produced by such con- 
ventional color generators as the RCA 
\VR -64A being used by this technician, 
the comparison colors appear as sepa- 
rate stripes rather than blocks. 

Fig. 1. The basic colors, including 
black and white, with the electron guns 
that must be emitting to produce them. 
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Fig. 2. The triple -gun assembly used in 
the neck of modern color picture tubes. 

The electron gun on the cover is an 
assembly of three electrostatic -focus 
guns spaced 120 degrees apart when 
viewed head -on through the circular 
getter ring. The latter is identified at 
the top of Fig. 2. Although these guns 
appear to be parallel, each is tilted 
slightly inward toward the top, so that 
lines drawn from them would even- 
tually converge at a single point. This 
point is actually slightly before the 
phosphor -coated faceplate of the tube. 
As a result, the three beams strike the 
faceplate at three separate but closely 
spaced points that form a tiny triangle. 
A shadow mask, covered with many 
mitiute, accurately placed holes, is lo- 
cated between the faceplate and the 
gun assembly, but closer to the face- 
plate to assure that each beam pro- 

duces the appropriate primary color. 
In a black- and -white picture tube, a 

single phosphor is used, and it is coated 
on the inside of the faceplate in a uni- 
form film. A color CRT uses three 
phosphors, each of which will glow in a 
different primary color when excited. 
These are deposited, not as three sepa- 
rate films, but in a regular pattern of 
tiny dots covering the entire faceplate. 
The pattern consists of a series of tri- 
angles, each made up of three phosphor 
clots closely spaced to match the points 
at which the beams from the three guns 
will strike. 

The radial -converging pole pieces of 
Fig. 2. one on each gun. are "aiming" 
devices. They are used to provide indi- 
vidual convergence control of each elec- 
tron beam radially. Supplemental, 
horizontal control of the three beams is 
provided by the lateral-converging pole 
pieces. For the rest, design of each gun 
is quite similar to that of the single 
guns used in many monochrome picture 
tubes. The red, green, and blue guns are 
identified on the cover. The individual 
electron beams they produce speed 
screen -ward through the corresponding 
exit apertures. 

All shades of white, gray. and black. 
as well as all colors. are obtained by 
controlling the relative intensities of 
the red. blue. and green beams, which 

(Continued on page 121) 

Fig. 3. RCA WR -64A generator produces 
color -bar, dot, or crosshatch patterns. 
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ADJUSTING 
COMMUNICATIONS 

TRANSMITTERS 
PART 2 

IN ORDER to properly service two - 
way radio equipment it is necessary 
that the electronic technician be ca- 

pable of tuning transmitters. This 
knowledge is required in order to pass 
the radiotelephone license examination. 
Only a holder of a second -class radio- 
telephone license or better is permitted 
by the FCC to measure transmitter 
power, frequency, and modulation 
levels. In our previous article (March 
issue) we considered, in a general way, 
the steps involved in tuning the r.f. sec- 
tion of a transmitter. Let us now be 
more specific and follow the procedure 
recommended for commercial trans- 
mitters. 

A Motorola mobile FM two -way radio 
unit is shown in Fig. 1. The schematic 
of the r.f. and modulator sections of the 
transmitter is shown in Fig. 2. The 
transmitter consists of a crystal oscil- 
lator, two doublers, a tripler, and a final 
power amplifier. Crystal frequencies 
fall into the range between 2.083 and 
4.16 mc., and are multiplied by a factor 
of 12. The output frequency of the 
doubler -driver is somewhere in the 25 

201 
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How r.f. tuning is done 
on a specific unit, and 
how audio level is set 
to avoid overmodulation. 

to 50 mc. band as a function of the crys- 
tal oscillator frequency. The power 
amplifier increases the FM- modulated 
signal to 30 or 50 watts as a function of 
the particular assignment. The output 
of the transmitter is coupled to the an- 
tenna system through a harmonic filter, 
Z,..,. An antenna change -over relay 
switches the antenna from receiver to 
transmitter. 

The output of the crystal oscillator is 
phase modulated by the voice -frequency 
components. The grid of the modulator 
is supplied with audio signal from a 
transistor audio amplifier and a clipper 
whose function is to limit modulation 
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Fig. 2. Transmitter portion of the equipment shown in Fig. 1, 

including the r.f., speech, modulator, and output circuitry. 
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Fig. 1. Motorola's 
"Private Line" vehic- 
ular 2 -way radio, one 
of the Motrac series. 

peaks. By doing so a high average devia- 
tion can be obtained without exceeding 
100'/ modulation on peaks. The level of 
the modulating audio is set by the IDC 
control. 

Two crystal oscillators are employed 
to permit two- channel operation of the 
transmitter. A frequency control, ca- 
pacitor C7,1 or C,II. is associated with 
each crystal. One of the first steps in 
tuning a transmitter is usually to set 
the oscillator to its precise frequency. 
A heterodyne frequency meter may be 
coupled to the oscillator and used to ad- 
just capacitors C,,,, and C,17 to secure the 
desired low frequency. 

In most tune -up procedures it is cus- 
tomary to set the crystal oscillator as 
close as possible to the desired fre- 
quency. The final frequency check is 
made later by coupling the frequency 
meter to the transmitting antenna after 
the entire transmitter has been tuned. 
The frequency meter is then used to 
measure the actual center frequency of 
the radiated FM wave. If it is not in 
accordance with the assignment made, 
it is necessary to re- adjust C,..1 and C,11 
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to place the transmitter precisely on its 
assigned frequencies. 

A pentode crystal oscillator with an 
untuned output is employed. It supplies 
signal directly to the modulator and a 
following frequency doubler. No tuning 
adjustments are associated with the 
transmitter between the oscillator out- 
put and the input of the doubler. 

The first tunable transformer is T,, 
located between the doubler and the fol- 
lowing tripler stage. A test jack, J,,,, ,, is 
available for measuring the tripler grid 
current. The test meter evaluates the 
grid current by measuring the voltage 
drop across resistor R,,,. The primary 
and then the secondary tuning slugs are 
adjusted for maximum current reading. 
Maximum grid current flows when there 
is maximum excitation to the grid of the 
tripler. The resonant circuits have some 
interaction on each other, and therefore 
the two slugs should be re- peaked care- 
fully. 

The meter is now inserted into jack 
to measure the grid current of the 

doubler- driver stage. The primary and 
secondary tuning slugs of T, are ad- 
justed for maximum grid current read- 
ing. 

Next, the power amplifier grid cur- 
rent is measured by means of jack 
Inductor L,0, is tuned for maximum grid 
current and then inductor L101 is ad- 
justed for maximum grid current. As 
before, the two controls must be re- 
peaked several times because of inter- 
action. 

Next, the test meter is connected to 
test jack terminals J,.,_, and J,., -. which 
connect the meter across a resistor 
(R,7::) in the plate circuit of the power 
amplifier. The final stage is set for low 
power operation by using a reduced 
value of screen voltage. To do this, 
switch S. is opened. Three adjustments 
are associated with the plate circuit of 
the power amplifier. These are the plate 
tank capacitor, C,:PI; the antenna trim- 
mer, C,...; and the coupling between the 
plate tank coil, L,0., and the antenna 
coil, L,.,,. 

In the initial adjustment, loose coup- 
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Fig. 3. An FM deviation meter, shown in 
block diagram, is a calibrated receiver. 
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Fig. 4. Transistorized, peak -reading 
voltmeter used in instrument of Fig. 5. 

ling is used between the two coils. (Al- 
though the schematic does not indicate 
it, the two coils can be moved apart.) 
The antenna trimmer is adjusted for 
minimum plate current reading. Next, 
the plate capacitor is adjusted for 
minimum plate current reading. The 
transmitter is switched to its high 
power output position. (Maximum 
screen voltage is applied to the power 
amplifier.) The plate voltage is set to 
the value that provides the desired 
power output. Note, if an output of 50 
watts is to be obtained a plate voltage 
of 700 volts is needed. For 30 watts. 430 
plate volts are needed. The plate tank 
capacitor and the antenna trimmer ca- 
pacitor are again retuned for minimum 
plate current. 

Final -Stage Tuning 

The next step in tuning the transmit- 
ter is to peak the final stage with power 
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being delivered to the antenna. The an- 
tenna coupling is now increased by mov- 
ing the coils closer together. The tank 
capacitor is retuned for minimum cur- 
rent. The antenna trimmer is now tuned 
for maximum plate current. The in- 
crease of plate current as the antenna is 
tuned indicates that power is being ab- 
sorbed by the antenna as the trimmer 
brings it into resonance. Watch the 
plate current meter as this is being 
done. In the case of the Motorola trans- 
mitter, maximum current is 140 milli- 
amperes for 30 watts output and 130 
milliamperes for 50 watts output. To in- 
crease or decrease the amount of cur- 
rent drawn, increase or decrease the 
coupling and then retune the antenna 
trimmer for 'maximum and the plate 
tank for minimum. 

In summary, the adjustment pro- 
cedure for the final power amplifier in- 
volves the transfer of energy into the 
antenna system with the power ampli- 
fier drawing the rated plate current 
or less, and the plate tank capacitor 
tuned to exact resonance. Remember 
that plate power input is now the prod- 
uct of the plate current reading and 
the plate voltage supplied to the stage. 

R. F. Output Indicator 

Some form of r.f. indicator, such as a 
wattmeter or field- strength meter, is 
also helpful in tuning the final power 
amplifier and antenna system of a trans- 
mitter. The preferable wattmeter type 
is one that can be inserted in the trans- 
mission line between the transmitter 
and the antenna. This type of meter can 
be used for a reading without disturbing 
the match between the antenna and the 
transmitter, and permits the transmit- 
ter to operate in its normal manner. A 
field -strength meter also permits nor- 
mal operation while measurements are 
being made. The output indication on 
the field -strength meter, however, is a 
relative measurement while the watt- 
meter actually measures the r.f. output 
of the transmitter in watts. 

The tuning of a transmitter with the 
(Continued on page 120) 

Fig. 5. The Gertsch Peak Modulation Deviation Meter, Model 
DM -3, is typical of deviation monitors used to set audio clip- 
pers. This setting keeps modulation within perm.ssible limits. 
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Tube Inventory for Service Shops 
By ROBERT A. LARSEN 

Windsor Television, Inc. 

Make sure you have all needed types in the shop 
and in the caddy without tying up too much cash. 

THE LARGEST, single capital investment for it television 
service shop is likely to be its stock of tubes. Due to a 
sharp decrease in over- the -counter sales in recent years, 

doubtless related to the growth in popularity of do -it -your- 
self tube checkers, tube movement or turnover for the aver- 
age shop is not as good as it used to be. Wise shop owners 
therefore have all the more reason for keeping a careful 
watch over their inventory to avoid over- stocking of slow 
movers, in addition to the regular, also serious problem of 
not running out of stock on good movers. 

The tube inventory listings shown here have been pre- 
pared from the actual records of a television service shop in 
a suburban, metropolitan v.h.f. area, and were carefully 
compared with such other statistics as stock -movement 
figures available to distributors. These listings have been 
devised to act as a guide not only for stocking and re- order- 
ing for the shop itself, but also for the tube caddy. 

There are two "quantity" figures following each tube type. 
The first indicates the number of tubes of the particular 
type moved in each thousand of tubes turned over. Actually 
this figure is based on a greater number of tubes moved 
than one thousand. The figure was averaged for a full year's 
activity. For instance, the first number following the list- 
ing for the 6ßQ7 is 45. This indicates that 45 out of every 

1111111 tulle sales were 6I3Q7's. 'l'he amount the average shop 
turns over is probably something between 1500 and 2000 
tubes per year. If this is true. the dealer could expect to sell 
about 68 to 90 6BQ7's during the year. 

Some tubes have been deleted from the list as it appeared 
in earlier years because of obsolescence. Others are still 
carried because there is some movement although it is very 
low. For example, where the rate of turnover is only one 
in a few thousand, the tube type is st ill listed but the figure 
given in the first "quantity" column is a zero. 

The second "quantity" figure gives the number of tubes of 
each type to be used in stocking the tube caddy. Since the 
average caddy holds only about 150 tubes, the second figure 
was drawn up with this capacity in mind. However, some 
alert dealers carry two tube caddies. One. for faster moving 
types, is brought into the customer's home on every outside 
call. The other, the slower movers, stays in the service truck 
so that, if a tube in it should be needed, there is no need 
for an extra trip to the shop. Optional types that may be 
put in the second caddy are designated by an asterisk 1,1. 

Proper inventory control is one of those business details 
which, if adhered to, will help the shop owner realize greater 
return from a smaller investment. To make it easy on your- 
self, get into the habit of checking your inventory period- 

Type Quantity Type Quantity Type Quantity Type Quantity Type Quantity 

OZ4 10 3CF6 1 5AV8 1 1 6AQ5 14 1 6BD6 0 
1AX2 1 3C56 2 1 5BK7 1 6AQ6 0 6BE6 5 1 

163/183 15 2 3CY5 0 5ß07 1 1 6AR5 0 6BF6 0 1 

1R5 5 3DT6 1 1 5ßR8 1 6AS5 2 1 6B06 8 2 

1S4 1 3Q4 0 5CG8 1 1 6A57 0 6BH6 0 
155 2 3Q5 0 5CL8 3 1 6AS8 4 1 6BH8 1 1 

1T4 1 3S4 1 5C08 1 1 6AT6 2 1 6BJ6 1 

1U4 3 3V4 1 5J6 1 1 6AT8 2 1 6BK5 1 1 

1U5 3 4AÚ6 1 1 5T8 1 1 6AÚ4 15 2 6BK7 8 2 

1V2 2 4BC5 0 5U4 100 4 6AU5 1 1 6817 6 1 

1X2 15 2 4BC8 1 * 5U8 5 1 6AU6 30 2 6BN4 1 1 

2BN4 1 4BN6 0 ' 5V3 1 6AÚ8 3 1 6BN6 1 1 

2CY5 4 ' 4B07 3 1 5V4 2 1 6AV5 1 1 6BN8 0 
3A15 1 * 4B58 1 1 5X8 1 1 6AV6 8 1 6BQ6 35 2 

3AU6 1 1 4BÚ8 1 5Y3 5 6AW8 6 1 6BQ7 45 3 

3AV6 0 * 4BZ6 2 1 6AB4 2 1 6AX4 28 3 6BR8 1 1 

3BC5 1 1 4BZ7 1 6AC7 15 1 6AX5 1 1 6BS8 3 1 

3BE6 0 4C86 1 1 6AG5 8 1 6AX8 1 1 68U8 1 1 

3ßN4 1 * 4C56 1 6AH4 1 1 6AZ8 1 1 6BX7 1 1 

3BN6 2 * 5AM8 1 1 6AH6 1 1 6ßA6 7 1 6BY5 1 1 

3BÚ8 1 SAN8 2 1 6AK5 1 6BA8 1 68Y6 0 
3BY6 0 5AQ5 2 1 6AL5 16 1 6BC5 8 1 68Z6 6 1 

3BZ6 3 1 5AS4 1 6AM8 1 1 68C7 1 6BZ7 10 2 

3CB6 3 1 5AT8 1 1 6ÁN8 3 1 6BC8 3 1 6BZ8 1 1 
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ically, if you are not doing so now. Small shops will find it 
best to keep a master list of tubes to be stocked, based on 
the one shown here, and to re -order on a regular basis, filling 
in those used to meet their own minimum requirements. 

EmToe's NOTE : Readers who have been following this annual 
feature regularly will note that it breaks with the approach 
followed in past years in more ways than one : The compiler 
of this reference is not the one who has traditionally done 
the job. The consistent trend toward an increase in the 
number of listings has, for the first time, been reversed. Two 
different sets of quantity ratings have been included. The 
order of magnitude of the ratings themselves has been 
changed drastically. What does all this mean? 

As to the first point, Murray Barlowe, who has been the 
faithful keeper of this list since its inception, has moved on 
to a new career in the highly diversified world of electronics 
that has nothing to do with service. Taking his place is the 
capable Robert Larsen, owner of one of the most successful 
shops in his area and the respected holder of more than one 
office, past and present, in his local and state service associa- 
tions. Bob has decided to handle the problem in a different 
way. The result is something that is certainly no less useful. 

As to the reduced listing, Bob has already cited one good 
reason : the decrease in over -the- counter sales makes it more 
important than ever that the service dealer avoid tying up 
cash in over -stocking. This alone does not account for the 
fact that, after the addition of newer types, this year's total 
comes to 235 whereas last year's went to 268, not including 
a separate listing for hi -fi. Of course, there have been some 
drop -outs of obsolescent types, as in the past. But additions 
have always been greater. 

The axe has been applied mercilessly to all "special" types, 
like those used primarily or exclusively in auto radios or in 
industrial, color, u.h.f.. and hi -fi equipment. Does this reduce 
the guide's value? We think not. The deletion can be justi- 
fied simply by recalling the reason for running the inventory 
to begin with. It was made necessary by the bewildering 
profusion of tube types that came into regular use. When 
only a few basic types existed, there was no need for 
guidance. 

Altogether there have been about 60 deletions in the five 
categories mentioned, an average of about a dozen types in 
each group. No dealer should have trouble determining his 
own requirements, if any, in each category. In fact, an "aver- 
age" listing would be meaningless. For example. one par- 
ticular shop may do no industrial or u.h.f. work at all. 

As noted, the first quantity figure in each case is based 
on turnover rate. Thus it is bound to be out of step with 
earlier listings, which were minimum -quantity figures. For 
example, the highest figure for any type last year was 10. 
This year the 5U4 comes in with a whopping rating of 100! 

This does not mean you should carry 100 5U4's. No list is 
better than the judgment with which it is used. The total 
number of tubes you turn over in a year, weighted against 
the frequency with which you re- order, can give you a cor- 
rection factor for adjusting the rating. 

Dealers who liked the way the old method worked and 
are reluctant to give it up don't have to. A close approxima- 
tion of the old ratings can be obtained easily in this way: 
Divide new ratings by 3, but allow no figure higher than 10. 
Raise any fraction to the next highest whole number. 

A final word: stock only latest versions of each type, since 
it will replace its predecessors. For example, the 5U4GB will 
meet all electrical requirements for any 5U4 type and. phys- 
ically, will create no space problem. 

Type Quantity Type Quantity Type Quantity Type Quantity Type 1 Quantity 

6C4 3 1 6DT6 1 * 6X4 2 1 12AZ7 1 1 17AX4 5 * 

6CB6 35 3 6EA8 2 1 6X8 7 1 1284 2 1 17D4 1 

6CD6 10 2 6EB8 1 1 6Y6 0 128A6 5 17D06 2 * 

6CF6 2 1 6EMS 1 7AÚ7 2 1 12BD6 1 19AÚ4 1 * 

6CG7 33 3 6EW6 1 SAWS 1 * 128E6 5 198G6 0 

6CG8 1 1 6J5 4 1 8CG7 1 * 12BF6 0 1918 0 

6CL6 1 1 6J6 12 1 8CM7 0 * 12BH7 15 1 25AX4 1 * 

6CL8 1 6K6 1 1 8CX7 0 12BK5 0 25BK5 0 

6CM6 0 616 1 9AU7 0 * 12BQ6 5 258Q6 3 * 

6CM7 7 2 6S4 10 2 9BR7 0 12BY7 5 1 25CD6 1 1 

6CN7 0 6SA7 1 10DE7 2 1 12BZ7 1 1 25CV6 1 

6CQ8 5 1 6SJ7 1 * 12AD6 1 12CA5 1 * 25DN6 1 

6CR6 0 6SK7 1 * 12AF6 1 12CU5 1 2516 5 * 

6CS6 1 1 6SL7 1 * 12AL5 0 12D4 1 25W4 1 * 

6CS7 0 1 6SN7 47 3 12A05 0 12DQ6 7 1 3585 1 

6CU5 1 6507 2 * 12AT6 2 1 1216 1 1 35C5 2 

6CY5 2 6SR7 1 12AT7 6 1 12SA7 1 3516 2 

6CZ5 0 1 618 13 2 12AU6 3 12SK7 2 35W4 10 

6DA4 1 6U8 40 4 12AÚ7 30 2 12SN7 1 1 35Z5 10 

6DE6 3 1 6V3 1 12AV6 5 12SQ7 1 50B5 1 

60G6 0 * 6V6 10 1 12AV7 7 1 12V6 1 * 5005 17 

6D06 23 2 6W4 15 2 12AX4 18 1 12W6 1 5016 7 

6DS5 0 6W6 14 1 12AX7 2 1 12Y4 1 5642 1 

April, 1961 47 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


Til 
Commercial Silencer 

By ROBERT J. MACK 

IT IS no longer necessary to "suffer" 
through television commercials. An 
inexpensive electronic device can si- 

lence the sound portion of the commer- 
cial and then automatically restore the 
sound when the "sponsor's message" is 
ended. 

The device is simple to make and in- 
stall and provides virtually "free" serv- 
ice as it consumes a negligible 3 to 6 
watts. When listening to program ma- 
terial, the device is totally inoperative. 
It operates only when activated during 
commercials. 

Operation 
Operation of this device is based upon 

the use of a relay and a thermal -delay 
tube. When the unit is activated by a 
switch, the relay opens the TV sound 
circuit, cutting off the commercial. At 
the same time, the thermal -delay tube 
is activated. This is a heat- operated 
switch which becomes operative in 

Circuit of the commercial killer shows 
the use of a thermal -delay relay tube 
which operates a relay that disconnects 
the loudspeaker from the TV set's out- 
put transformer. A dummy load is then 
switched into the circuit, taking the 
place of the normally used loudspeaker. 

RL 

7-THERMAL/DELAY 
TUBEI(AM ER RELAY 

TE //55C601 
S-MOMENTARY CONTACT SWITCH 
R -2011, IOW. 
RL- 117V.A.C. RELAY (POT TER B 

BRUMFIELD KT IIA) 
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Build this simple circuit that will kill TV sound 
for one minute when a remote button is depressed. 

CONTROL UNIT 

LEADS TO 
TV SET 

REMOTE 
SWITCH 

The control unit is housed in a small 4" x 4" x 2" metal cabinet with a built -in 
chassis. Three leads from the control unit connect it to the TV set. A.c. line 
cord is employed to connect the remotely located insulated push -button switch. 

about one minute. After the minute is 
over, the heat switch opens, de- energiz- 
ing the relay and restoring the tele- 
vision sound. 

In normal operation of the TV set, the 
TV speaker voice -coil circuit is com- 
pleted by the normally closed contacts 
(N.C.) of relay RL. The relay and the 
delay tube (T) are inoperative since 
switch S and the normally open t N.0. ) 

relay contacts energizing them are open. 
When a commercial comes on, switch 

S is closed momentarily. This activates 
RL which (1) closes the normally open 
contacts, maintaining RL in an ener- 
gized condition and energizing the heat- 

ing element of the thermal -delay tube 
T; (2) opens the normally closed con- 
tacts, opening the TV speaker circuit; 
and (3) closes the other set of contacts 
of the normally closed relay contacts, 
placing a resistive load across the TV 
amplifier output. 

After about one minute, the delay - 
tube contacts open, breaking the relay 
coil circuit and the delay -tube heating 
element circuit. All conditions now re- 
verse: the relay contacts in the speaker 
voice -coil circuit close, restoring the TV 
sound; the other relay contacts return 
to their normally open position. When 
the delay -tube heating element cools 
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sufficiently (usually in 10 to 20 seconds) 
the delay tube contacts return to their 
normally closed position. Conditions are 
now the same as they were initially. It 
should be noted that because of the 
presence of a heating element in the 
circuit, the device requires a cooling 
period before it will again provide the 
full one -minute delay time. This is not 
usually a problem, however, as com- 
mercials are normally adequately 
spaced. If the device is activated before 
it has cooled completely, the delay time 
will be less than one minute. 

Construction 

Construction of this silencer device is 
simple as there are few parts. These can 
be conveniently housed in one of the 
small (4" x 4" x 2" 1 commercial -type 
metal cabinets. The type with a built -in 
chassis allows the parts to be easily 
mounted on a firm support. 

Layout and wiring are not critical. 
The parts and cabinet specified allow 
adequate clearance for mounting and 
wiring. Before proceeding, it is well to 
observe two precautions: (1) Neither 
the metal chassis nor the metal case are 
part of the electronic circuit. No connec- 
tion of any kind is to be macle to these 
metal parts. (2) The number of the pins 
on the miniature 9 -pin socket is given 
for the bottons view. 

The first step is to locate and mount 
the relay and the thermal -delay -tube 
socket. Keep the relay bracket as far to 
one end of the chassis as possible to 
allow maximum clearance between the 
relay terminal strip and the delay tube 
when it is inserted in the socket. Next, 
move the delay tube socket as far to- 
ward the other end of the chassis as it 
can go and still have firm support. 

After the relay and delay -tube socket 
are mounted, three ? +" holes are drilled 
in the case. One is for the 117 -volt a.c. 
line; the second is for the line to the 
switch, which is placed at the viewing 
position; and the third is for the speaker 
voice -coil leads. The power line and the 
switch line carry 117 volts a.c., so their 
holes are drilled in one end of the case. 
The voice -coil leads carry little current 
and this hole is drilled in the opposite 
end of the case. Each hole is grommeted 

The control unit used by the author is shown here mounted inside and on the bottom 
of the TV cabinet. An aluminum strap holds the unit down. One lead is disconnected 
from the set's speaker and connections are made to the voice -coil circuit as described. 

for safety. The parts are now ready to 
be wired. 

Testing & Installation 

The completed device can be tested as 
follows: Connect the two voice -coil 
leads from the normally closed relay 
contacts to a flashlight battery and bulb 
in series. The bulb should light. Now 
connect the a.c. power and press S. The 
relay should close and the bulb go out. 
After about one minute. the relay should 
open and the bulb light again. If this se- 
quence occurs, the device is wired cor- 
rectly and is ready for installation. If 
any part of the sequence fails to occur, 
the wiring should be rechecked. 

Installation is easy. The box will 
usually fit inside the TV speaker com- 
partment. If it does not, it may be placed 
anywhere in the TV cabinet except near 
components which generate excessive 

The thermal -delay tube, relay, and resistor are first mounted 
on the small chassis bracket that is affixed to cabinet panel. 

heat. Observe the usual precaution of 
first disconnecting the TV set. If de- 
sired, the box may be mounted external 
to the TV cabinet. 

To connect the voice -coil circuit, un- 
solder (or cut if necessary) one of the 
leads from the secondary of the TV set's 
output transformer to the speaker 
voice -coil lug. Connect this lead to the 
armature of the relay. Connect the lead 
from the voice coil to the normally 
closed relay contact. The lead from the 
load resistor is connected to the other 
side of the voice coil (which is still con- 
nected to the output transformer). To 
install the switch, merely run the switch 
line under the rug or along the base- 
board to the viewing position. When the 
a.c. plug is connected, the device is ready 
for use. You are now ready to enjoy tele- 
vision without commercials -at the 
press of a button! 

The control unit is shown here with the cabinet cover removed. 
Note that only three components are utilized in the unit shown. 
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DIODES ARE DIFFERENT 
By J. H. HAZLEHURST/ Some good advice for the experimenter or audiophile who 

wants to substitute silicon diodes for rectifier tubes. 

TIE 
USE of silicon diodes in power 

rectification has grown greatly in the 
last few years. This, of course, is due 

to the obvious advantages of compact- 
ness, reduced heat, relatively high cur- 
rent ratings, and competitive cost. In 
bridge circuits there is the additional 
benefit of saving the cost of separate 
filament transformers. 

These diodes, however, have some pe- 
culiarities which are not widely known, 
specifically with respect to back resist- 
ance. As a result, some people have had 
what appears to be bad luck with them. 
particularly when they are used in series 
strings. A knowledge of these problems 
is necessary for the proper application 
of these devices. 

A Practical Example 
Let's illustrate this with a practical 

example. Figure lA shows a power sup- 
ply that is typical in many hi -fi ampli- 
fiers. Now, if the rectifier tube gets old 
and tired, probably the cheapest and 
easiest thing to do is replace it. How- 
ever, this is the point at which many do- 
it- yourself enthusiasts decide that the 
time is at hand to try semiconductor di- 
odes and perhaps reduce the cabinet 
heat about 25 per -cent. 

Now the first thing is to decide how 
many rectifiers to buy. Most of the low - 
cost diodes are rated to supply 200 or 

Fig. 1. Typical power supply using (AI 

50 
t., 

500 milliamperes, and have a peak in- 
verse voltage rating of 400 volts. In this 
case the decision is to use the 200 -ma. 
units. Then our experimenter knows 
that in a full -wave supply such as this, 
the peak inverse voltage that the diode 
must withstand is 2.8 times the supply 
voltage, so he multiplies 2.8 by 375 and 
gets 1050 volts. Certainly three diodes 
each with a 400 p.i.v. rating ought to 
do this nicely with plenty of safety fac- 
tor. So he makes up the supply shown 
in Fig. 1B. Now, as a matter of fact, 
this supply may work just fine, but 
sometimes not, because there are three 
serious mistakes made here. Two of 
these should be easy to spot, but the 
third is likely to be missed by all but 
those who are very familiar with the 
characteristics of silicon diodes. 

In the first place, silicon or selenium 
diodes should work into a choke -input 
filter for best results. In this case, tak- 
ing out the first filter capacitor might 
drop the output voltage of the filter too 
far for proper operation of the circuits. 
To meet this difficulty, a protective re- 
sistor should be installed between the 
diodes and the first filter capacitor. This 
resistor should be about 30 ohms per 
diode on one side of the supply. With 
three diodes 100 ohms would be a good 
value. This will cause a voltage drop, 
but this is about offset by the fact that 

a rectifier tube and (BI substitute diodes. 
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the voltage drop across the diodes is less 
than across the tube which is being re- 
placed. Without this protection, the in- 
itial current surge into the first filter 
capacitor which, momentarily, looks 
like a short circuit, may exceed the 
rating of the diode. It is amazing, 
though, to see how diodes sometimes 
stand up under this beating when the 
capacity into which they feed is not un- 
usually high. 

The second mistake our friend made 
was in computing the peak inverse volt- 
age. This is not based on the output 
voltage of the filter, but on the a.c. volt- 
age across the diodes. In this particular 
case, it would probably be in the neigh- 
borhood of 425 or 430 volts. When we 
multiply this by 2.8, we are right at 
1200 volts which should be maximum 
for three diodes each with 400 p.i.v. 
rating. So there goes our safety factor 
that we might have thought actually 
existed. 

When designing a supply of this sort 
with a transformer that we might have 
on hand, a good rough rule -of -thumb is 
to measure the open circuit voltage 
across half the transformer secondary, 
multiply this by .95 and then by 2.8 in 
order to compute the peak inverse volt- 
age applied to the diodes. 

Now we have our protective resistor, 
and while our diodes are operating at 
their limit, this limit is not being ma- 
terially exceeded, so won't this supply 
work all right? Well, it may, and then 
again it may perk along for a while and 
then fail. When we check it out, we may 
find all three diodes on one side are 
short- circuited. When this happens, we 
may decide that maybe we shouldn't 
have worked so close to the p.i.v. limit 
and should use four diodes on a side. 
This runs up the expense and we begin 
to wonder if we should have stayed with 

(Continued on page 98) 
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Changes In 
WWV Standard Broadcasts 

Bureau of Standards transmissions now include a special 
time code for use in world -wide scientific observations. 

AT THE BEGINNING of this year, 
the National Bureau of Standards 
retarded the time signals broadcast 

from radio stations WWV and WWVH 
by 5 milliseconds, and at the same time 
started broadcasting on a permanent 
basis from WWV a special timing code 
which gives the day, hour, minute, and 
second (Universal Time) coded in binary 
form. The 5 -msec. retardation brought 
the time signals into closer agreement 
with other standardized frequency 
broadcasting stations throughout the 
world. 

The United Kingdom and the United 
States began coordinating their time 
and frequency transmission early in 
1960. Coordination was begun to help 
provide a more uniform system of time 
and frequency transmissions through- 
out the world, needed in the solution of 
many scientific and technical problems 
in such fields as radio communications, 
geodesy, and the tracking of artificial 
satellites. The transmitting stations 
which are included in the coordination 

plan are GBR and MSF at Rugby, Eng- 
land; NBA, Canal Zone; WWV, Belts- 
ville, Maryland; and WWVH, Hawaii. In 
1961 it is planned to maintain the fre- 
quency stable to 1 part in 10 "' and at the 
same offset value as before, i.e., -150 
parts in 10". with reference to the U. S. 
Frequency Standard. 

Timing Code 

The timing code provides a standard- 
ized timing basis for use when scientific 
observations are made simultaneously 
at widely separated locations. It can be 
used, for example, where signals tele- 
metered from a satellite are recorded 
along with these pulse -coded time sig- 
nals; subsequent analysis of the data is 
then aided by having unambiguous time 
markers accurate to a thousandth of a 
second. Astronomical observations may 
also benefit by the increased timing po- 
tential provided by the pulse -coded sig- 
nals. 

These signals are in the form of a 36- 
bit, 100 pulse -per -second time code, car- 

ried on 1000 -cps modulation, all on 
WWV's carrier frequencies of 2.5, 5, 10, 
15, 20, and 25 mc. The code is broadcast 
for 1- minute intervals, 10 times each 
hour as shown on the diagram below. 
Time -of -year information (Universal 
Time), given in seconds, minutes, hours, 
and day of year, which is locked in phase 
with the frequency and time signals. is 
given. The code is binary -coded decimal 
consisting of 9 binary groups each sec- 
ond in the following order : 2 groups for 
seconds, 2 groups for minutes, 2 groups 
for hours, and 3 groups for (lay of year. 
Code -digit weighting is 1,2,4, and 8 for 
each group, multiplied by 1, 10, or 100. 

The code is a spaced code format; 
that is, a binary group follows each of 
the 10- per -second index markers. The 
last index marker is followed by a 
presently unused 4 -bit group of "0" 
pulses just preceding the 1- second ref- 
erence marker. The "0" pulses are 2 
milliseconds wide (that is, 2 cycles at 
1000 cps) and the "1" pulses are 6 milli- 
seconds wide (6 cycles at 1000 cps). -MI- 

Details of the time -code transmissions from radio station WWV. For this particular example, the signals indicate the 50th second 
of the 23rd minute, of the 10th hour, of the 121st day of the current year. One second later, the first of the "units" pulses in the 
group designating "seconds" will change from "0" (a 2- millisecond pulse) to "1" la 6- millisecond pulse), indicating the 51st second. 
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HAVE YOU, as a service dealer, ever 
asked yourself such questions as, 
"How much am I actually earning? 

How much am I really worth ?" Or per- 
haps you have found it necessary to 
make such information available to 
someone else for business purposes and 
have. as a result, been surprised at your 
inability to come up with the facts in 
concrete form. In "Determine Your 
True Income" (December, 1960), we 
provide a means -the Income State- 
ment -for answering the first question. 
Much of the information turned up then 
will be useful in answering the second 
question here. 

The Income Statement, as was 
pointed out in the preceding article. is 
a prime accounting document. Another 
of equal importance is the Balance 
Sheet, which is a means for determin- 
ing your net worth. If you have followed 
the preparation of the Income State - 
nient, you will find that the Balance 
Sheet is even easier -yet, without the 
latter, you have little means for show- 
ing just how well your business is doing 
or what your ability to secure and pay 
back a loan is. 

A finished example is shown in Table 
1. We will explain the entries and their 
significance as we go along. The first 
three terms of importance are Assets, 
Liabilities, and Capital. 

Assets, which may be considered the 
things used in the normal course of your 
business, fall into two subdivisions : 

Current Assets and Fixed Assets. Cur- 
rent Assets are those which are con- 
stantly being exhausted as a result of 
sales and service. Fixed Assets are those 
which are, more or less, a permanent 
part of the business. 

Liabilities: A portion of your assets 
may not be wholly your own. For ex- 
ample, you may owe money on some of 
them. On the Balance Sheet, they will 
be regarded as Liabilities. 

Capital: That portion of the assets 
that is entirely yours. (This Capital is 
also called Net Worth.) With just these 
three terms, the Balance Sheet can de- 
velop important information, and can 
express what it has to say in more than 
one way. The basic relationship among 
these three can be stated in a formula: 

Assets = Liabilities + Capital.. (1) 
Now that we have an equation, we 

also have considerable flexibility. The 
formula may be manipulated, for ex- 

ample, so that any one of its elements 
can be expressed in terms of the other 
two. In other words, we need know only 
two of them; the third can be computed. 

Those who have read the preceding 
article will recall that we created an 
imaginary service dealer, Joe Smith, 
who went through the motions of ac- 
cumulating data for his first Income 
Statement. It is only fitting that we 
allow him this privilege for the Balance 
Sheet as well. In fact, practically all the 
information he will now need has al- 
ready been obtained with the earlier 
document. 

Assets 

Joe must first consider Current As- 
sets. What is it that is constantly being 
exhausted as a result of his doing busi- 
ness? He decides there are three: 
money, merchandise, and shop supplies. 
The first is easy; he has a check -book 
balance of $300 and $100 in the cash 
drawer. The second is also easy, since 
he has drawn up an Income Statement 
for which he has had to take an in- 
ventory. Final inventory for June 30, 
1960 -the same period after which the 
Balance Sheet is being made up -was 
$1700. The third item is not so easy. Joe 
Smith must evaluate all of his shop 
supplies (light bulbs, stationery, solder, 
and the like) that are now on hand. If 
he has drawn up his Income Statement 
properly, however, he has most of the 
needed information on hand. He finds 
that these supplies come to $100 not in- 

eluded as me ..chandise already listcl. in 
the inventory. As shown in Table 1, 1he 
sum of all these Current Assets comes 
to $2200. 

He finds there are only two groups of 
permanent Ifixed) assets: his truck and 
his shop equipment. The latter includes 
all test equipment. tools, and acces- 
sories. As his Income Statement 
showed, the truck and all shop equip- 
ment each were valued at $600 for a 
Total Equipment figure of $1200, which 
is now entered on the Balance Sheet 
(Table 11. But there is a complication: 
What about depreciation? The Income 
Statement showed that both his truck 
and his total shop equipment depreci- 
ated $60.00 each for a six -month period. 
Since he has had each of these for one 
year (purchased July 1, 1959), the ac- 
cumulated depreciation for each is now 
$120, or $240 for both. So we have an- 
other formula: 

Total Fined Assets = Total Equip- 
ment - Accumulated Depreciation. (2) 

Deducting the depreciation figure 
from the value of the equipment, we 
accordingly come up with Total Fixed 
Assets of $960. For the final determina- 
tion of Total Assets, we add the figure 
just obtained to that for Total Current 
Assets ($2200) and come up with $3160. 
This last calculation can also be put into 
a convenient formula: 

Total Assets = Total Current Assets 
+Total Fixed Assets (3) 

Liabilities 

In Joe's particular case, his Liabilities 
consist only of the money he still owes 
on two items, his truck and his shop 
equipment. Since a short -term loan is 
involved in each case, these are called 
Current Liabilities, and are so entered 
on the Balance Sheet of Table 1. If he 
happened to owe money on his shop 
supplies or merchandise, these would be 
additional entries under Current Liabil- 
ities. If he owned his own shop building 
and owed money (a mortgage) on that, 
the entry would be somewhat different. 
The building would be another Fixed 
Asset, but the money owed, which is a 
long -term debt, would be a Non -Current 
Liability. However, Joe is renting. 

Joe's Total Liabilities then consist of 
nothing more than the $100 he still owes 
on his truck and the $60 he owes on 
equipment, or $160 altogether. Another 
complication: this figure should not in- 
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Aside from the income it provides you with, do you really know 

how much your business is worth? Here is how you can find out. 

Current Assets: 

SMITH TELEVISION BALANCE 

ASSETS 

SHEET 

Cash (In the Bank) $ 300.00 

Cash (On Hand) 100.00 

Inventory (June 30, 1960) 1700.00 

Shop Supplies 100.00 

Total Current Assets $2200.00 

Fixed Assets 
Truck $ 600.00 

Shop Equipment 600.00 

Total Equipment 1200.00 

Less Depreciation - 240.00 

Total Fixed Assets 960.00 

Total Assets $3160.00 

LIABILITIES 
Current liabilities 

Truck 100.00 

Shop Equipment 60.00 

Total liabilities - 160.00 

CAPITAL 
Capital 3000.00 

Total Liabilities Plus Capital $3160.00 

Table 1. A Balance Sheet, not hard to draw up, gives you a picture of Net Worth. 

elude interest on the loan or loans. The 
Balance Sheet is only concerned with 
principal. Joe has accordingly made cer- 
tain that this is the figure he enters 
here. But it would be unrealistic for him 
to ignore interest altogether in assess- 
ing an over -all financial picture, and he 
has not overlooked this expense. It be- 
longs on the Income Statement as In- 
terest Expense. In Joe's case, since only 
a small amount was involved, he was 
not so formal: he included it under the 
category of Miscellaneous Expense. 

Reviewing what has been clone, we 
see that Joe has arrived at figures for 
Assets and Liabilities. How can he de- 
termine his Capital? Simply by trans- 
posing formula (1) as follows: Assets - 
Liabilities = Capital. In other words, 
$3160 - $160 = $3000. The job is done. 
Joe has a Balance Sheet showing his 
Net Worth. 

Statement of Capital 
When you make up your first Balance 

Sheet, a Statement of Capital will not 
be necessary. However, you will want 
to make one up for each succeeding 
period, to help you see how things are 
going. Joe Smith had made up his first 
Balance Sheet after the period ending 
January 1, 1960, at which time his Capi- 
tal came out to $2900. So he makes out 
a Statement of Capital for the period 
ending June 30, 1960 (Table 2) and the 
first item is the amount for Capital he 
determined on the earlier Balance 
Sheet, for the beginning of the year. 

At that time, his Capital came to 
$2900. He wants to find out his net In- 
crease in Capital since then. To do this, 
he subtracts his Withdrawals (which 
will be explained later) during the in- 
tervening period from his Net Income 
(Income Statement, June 30, 1960). 
Since the former was $1100 and the 
latter $1200, his Income exceeded his 
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Withdrawals by $100. This amount is 
the net Increase in Capital for the six - 
month period. Had his Withdrawals ex- 
ceeded his Income, he would have had 
a net Decrease in Capital. However, this 
has not been the case, and he may add 
the increase to his Capital on January 1, 

1960 to show that his Net Worth or 
Capital on June 30, 1960 is $3000. 

The only new term found here was 
Withdrawals. A Withdrawal is the 
amount of money that Joe takes out of 
his business for personal needs. We see. 
in the Statement of Capital, that Joe 
allowed $100 of his income to remain in 
the business. Perhaps he used this to 
increase his supply of cash for use in the 
business or to pay on his truck or equip- 
ment. Whichever of these he did, he 
either increased Assets ( the first case) 
or decreased Liabilities (the second 1. 

The last paragraph should point out 
Joe's need for separating his personal 
business from that of the shop. If he 
allows them to mix willy -nilly, the 
Statement of Capital will not work out; 
but there is a way of keeping such 
matters under control- maintain two, 
separate checking accounts, one for his 
shop and one for personal use. This may 
sound as though it would make things 
more complicated rather than less so, 
since there will be some interaction be- 
tween the two accounts, but an example 
shows that this is not so. 

Let's start with the two accounts. 
The business account will be Smith 
Television and the personal one Joseph 
Smith. If Joe takes money out of the 
business for his own use or to pay his 
own salary, he draws a check on Smith 
Television and makes it out to Joseph 
Smith. For the Statement of Capital, 
this will be a Withdrawal. Should he 
decide to buy something for the busi- 
ness or pay on a loan from his personal 
account (add to Assets or subtract from 

Liabilities), he makes out a check from 
Joseph Smith to Smith Television, then 
uses the money as intended. Since this 
amount will show up on the next Bal- 
ance Sheet as either an increase in 
Assets or decrease in Liabilities, it 
must also be reflected as an Increase in 
Capital. Won't this maneuver, then. 
throw his records out of kilter? Not if 
he subtracts this amount he has put 
back into the business from Withdraw- 
als on the Statement of Capital. This 
too will be an increase in Capital, and 
his record will balance out. 

Thus we can see two important func- 
tions of the Statement of Capital : It 
shows Joe the amount he puts back 
into his business and it acts as proof to 
show that the Income Statement is in 
agreement with the Balance Sheet. Ob- 
viously if Joe had done a careless job of 
computing his Income Statement, to be- 
gin with, the amount for Capital shown 

Statement of Capital 
For Period Ending June 30, 1960 

Capital (Jon. 1, 1960) $2900.00 
Net Income for the Period $1200.00 

less Withdrawals -1100.00 
Increase in Capital 100.00 

Capital (June 30, 1960) $3000.00 

Table 2. A Statement of Capitol will 
check accuracy of your Balance Sheet. 

on the Statement of Capital on June 30, 
1960 would not agree with the separate- 
ly computed entry under Capital on the 
Balance Sheet of the saine date. If this 
were to happen. he would immediately 
be aware that something had gone 
wrong. He would have to go back and 
compare his check stubs to his invoices 
and other records to find errors. 

For every dollar spent or received, 
there must be a corresponding change 
in Income, Expenses, Assets, or Liabil- 
ities. If these records have been kept 
properly they will coincide, and the 
Statement of Capital will have to agree 
with the Balance Sheet. 

If you have never drawn up business 
records of the kind described here, you 
are now ready for your first Income 
Statement and Balance Sheet. You have 
surely concluded by this time that keep- 
ing track of inventories and accumulat- 
ing data can be a tough job. This can be 
macle a great deal easier using the 
classic "journal" and "ledger" of the 
double -entry bookkeeping system. But 
what you have learned from trying to 
make your first statements will help 
you absorb this with little effort. 

What we have done is to start at the 
end of the accounting procedure, with 
the Income Statement and Balance 
Sheet, and suggest working back to the 
beginning. Why? Because, as you work 
back, you have the opportunity to see 
how each business transaction will affect 
the two important statements that are 
the end products of all accounting pro- 
cedures. 
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New Products for the 

Radio and TV 

Service Technician 

Test Equipment 
Tools 
Components 

2 Heath Co. has available 
a new isolation transform- 
er. Model IP -10, which fea- 
tures several improve- 
ments. including higher 
power rating, improved 
meter accuracy, and new 
styling. 

Designed for the service 
technician, the new unit 
provides complete isola- 
tion from the a.c. power 
line and allows exact con - 
trol of line voltage to the 
equipment under test. 
Output voltage is variable from 90 to 130 volts in .75 -volt 
steps by means of two 8- position switches. Power rating is 
300 watts continuous. 

1 Chicago Stand - 
u,d Transformer 
has announced 
three new exact - 
replacement 
transformers for 
Admiral TV sets. 

A total of 108 
models and chas- 
sis is covered by 
these newly re- 
leased flyback 
t ransformers. 

3 Wineyard Co. has 
just introduced what 
it claims is the 
world's first elec- 
tronic TV receiving 
antenna, the "Pow - 
ert ron." 

The new unit, an 
all- channel yagi de- 
sign, incorporates a 
built -in electronic 
r.f. amplifier. 

The antenna is being offered in three models: a 14- element 
unit; a 21- element version; and a 30- element design. A com- 
pact isolation transformer unit plugs into the 117 -volt power 
line, lowers the voltage to 24 volts for safe operation. 

4 Radio Shack Corp. has intro- 
duced a dual -trace scope in kit form 
for the service fraternity. Response 
is flat from 10 cps to 5 mc., useful to 
9 mc. The circuit features push -pull 
vertical and horizontal amplifiers, 
cathode- follower inputs, and 5" 
screen. 

Over -all size of the scope is 1314" 
x 8 í" x 18',i ". The kit comes com- 
plete with detailed assembly and 
operating instructions. 
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6 CBS Electronics has 
added a new tool to its 
service tool line, the 
"Kwik-Klip" for quick and 
easy TV antenna lead re- 
placement. 

The tool eliminates un- 
necessary danger for tech- 
nicians when working on 
roof tops. Simple, one - 
hand, clip -on operation 
eliminates the bother of 
removing rusted or corroded nuts and bolts to replace the 
antenna lead -in. According to the company, the "Kwik -Klip" 
can improve reception and restore original strength in many 
older antenna installations. These new tools are being offered 
through CBS tube distributors. 

5 Zoron, Inc. is marketing a 
new "Z-Saw" hole cutter 
which is adjustable for cutting 
holes of any diameter from 
11,ö" to 21.i" in wood, plastic, 
or aluminum. An extra set of 
blades for cutting metal is 
supplied. 

It is designed for use with 
power hand drills. 

7 RCA's Electron Tube Dirision has introduced a new "do- 
it-yourself" kit for its "Senior VoltOhmyst," featuring a 
pre -assembled and pre -soldered etched -circuit board. Desig- 
nated WV-98B t K), the major sections of the kit are factory 
assembled, cutting construction time in half. 

All of the components 
that go on the extra- thick, 
etched -circuit board are fac- 
tory mounted and soldered 
to the board. In addition, a 
completely assembled input 
cable and probe, with built - 
in a.c. /d.c. -ohms switch, is 
provided with each kit. 

The unit features a 6r,:3" 
wide, easy -to -read meter; 
separate color -coded scales; 
200 -pa. meter movement; 
precision -`-1' multiplier 
resistors; and rugged die - 
cast aluminum case with 
leather carrying handle. 

$ Sprague Products Co. has assembled a specially selected 
assortment of its 
"Difilm Orange 
Drop" radial -lead 
dipped tubular 
capacitors for the 
service techni- 
cian. Two "file - 
drawer" groups 
are available. 
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9 Aerorox Corp. has an- 
nounced a new electro- 
lytic capacitor kit, AK -510, 
for transistor radio servic- 
ing applications. 

Packaged in a handy, re- 
usable plastic box, the kit 
contains 18 miniature 
Type PTT -PAVE electroly- 
tics covering over 90Sí of 
the replacement require- 
ments for personal trans- 
istor radios and personal 
portable TV sets. 

10 Sencore- Service Instruments Co.. Addison. Ill. is now 
offering a new substitution unit, the "Big 20 ". The unit has 
20 power resistors for fast 
substitution of all power 
resistors; for service work 
or experimenting. 

Each power resistor can 
be substituted in circuits i t!.5 
that dissipate up to 20 
watts and for all values 
between 2.5 and 15,000 
ohms. It can also be used 
as a substitute for fuse re 
sistors in TV repairs. 

or;etl 

11:1. 

12 The Beryllium 
Corp. has added a 
group of miniature 
safety pliers to its 
line of non -sparking 
safety tools. 

The line includes 
curved needle -nose. 
duck -bill, long -nose, 
and diagonal cutting 
types. 
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1 1 Nutionul Radio Institute is now 
nal voltmeter and 40" leads. 
marketing its "Professional Model 
2 Battery Eliminator" designed for 
transistorized equipment. 

The unit supplies clean, filtered 
d.c. fully variable from 0 -15 volts. 
Output is sufficient for receivers up 
to 221, volts. The unit cannot be 
damaged by short -circuits. 

The instrument is shipped com- 
plete with plug -in jacks for exter- 
nal voltmeter, and 40" leads. 

1 

13 Weldon Electronics, Inc. has 
released a "point -of- purchase" dis- 
play rack featuring a wide assort- 
ment of small electronic hardware 
items. 

In order to attract buyers, the 
company has packaged its hard- 
ware in a new series of boxes, all 
of similar front dimensions and de- 
sign. All boxes come with a window 
for product visibility. 

The boxes are light blue and ma- 
roon for the "Blue- Line" (100 pack) 
Series and light green and maroon 
in the "Green -Line (small -pack) 
Series. 

The packages are provided with 
a sturdy tab for hanging on the 118 
hooks in the 30" x 65" x 18" win 
hardware rack. 

14 Mercury Electronics' new Model 
700 transistor tester is "obsolete- proof," 
according to the manufacturer of this 
unit. 

Designed for the service industry, the 
new instrument will check all r.f., i.f., 
audio, power output, and industrial 
transistors as well as diodes for for- 
ward- reverse ratio. 

The unit is battery powered and has 
a special protective circuit arrangement 
to prevent transistor damage and ex- 
cessive battery drain. 

15 Union Carbide has come 
out with a new "Battery Dis- 
player" to handle its line of 
"Eveready" hobby batteries 
in compact form. 

The blonde wood and metal 
counter fixture displays a 
pre -tested assortment of 52 
batteries in a little more than 
a square foot of counter 
space. It is free with a sug- 
gested order of the firm's 
hobby batteries. 

17 Cornell- Dnbilicr is offer- 
ing a free "Pik -A -Pak" dis- 
play rack, which holds 5000 
capacitors, to distributors 
and jobbers who purchase a 
selection of C -D's most popu- 
lar capacitors. 

Occupying less than 3 sq. 
feet of floor space, the deco- 
rative and colorful display is 
designed to stimulate the sale 
of capacitors in quantity t,, 
service technicians. 

16 Electric Storage Buttery 
Co. is offering the "Activer- 
ter" which provides 110 -volt 
a.c. power any place where a 
12 -volt battery is available or 
can be taken. 

The unit can be used to 
operate a variety of electric 
equipment and is offered in 
four models with from 150 to 
500 watts output. 

The unit can also be used 
as a fast or slow charger for 
6- or 12 -volt batteries. 

USE THIS COUPON FOR ADDITIONAL DETAILS 

ELECTRONICS WORLD 
Att: Editorial Dept., Room 1021 
One Park Avenue 
New York 16, New York 

Please send me additional details on the products 
whose code numbers I have circled below. I under- 
stand that there is no charge and no obligation. 

1 2 

10 11 

M, 

Address 

3 4 5 6 

12 13 14 

7 8 9 

15 16 

C'y 

17 

Zone. Late 
Please print clearly. Offer expires April 30, 1961. 
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A 
DIMENSION CONTROL 

FOR 
STEREO 

By RALPH GLASGAL 
Consulting Audio Engineer 

A new circuit and 

control that adjusts 

stereo separation ratio. 

This technique 

enhances the stereo 

effect, cancels 

crosstalk, and 

compensates for poor 

loudspeaker placement. 
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WHY ANOTHER CONTROL? Isn't 
stereo complicated enough as it is? 
For the more casual music listener, 

perhaps it is, but for the perfectionist 
and the experimentally minded much 
can be accomplished through the use of 
this special control circuit to enhance 
the stereophonic effect, to increase sep- 
aration, to cancel crosstalk in cartridge 
or amplifiers, and to compensate for dis- 
advantageous speaker placement. With 
this control, an audiophile can be his 
own recording engineer without being 
present at a recording session. 

Ever since the inception of mass -pro- 
duced stereo home sound systems, a 
flood of books, technical essays, maga- 
zine articles, and even cartoons have 
stressed the importance of placement of 
reproducers and listeners to achieve any 
semblance of stereophonic effect. The 
resultant well -publicized need for logis- 
tics in the living room has made weight- 
lifters out of countless devoted audio- 
philes. 

Stereo is the creation of the electron- 
ics engineer, and its problems should be 
solved by electronics, and not by the 
heavy moving industry. It is pleasant to 
report that some audio engineers have 
met this challenge and that the critical 
listener can now permit his wife to ar- 
range the furniture to suit her aesthetic 
taste and still not interfere with his 
ability to obtain as much, or as little, 
stereo separation as he desires, with 

only the effort involved in turning a 
knob. 

The stereo separation ratio control, 
sometimes called a "dimension control," 
is not a gadget or a toy for special ef- 
fects or stunts. It is a logical and much 
needed extension of the recording studio 
equipment into the home, enabling the 
listener to add his own taste and ex- 
perience to the judgment of the record- 
ing engineer. How this is accomplished 
will be made apparent as we examine 
the applicable electronic and acoustic 
principles. 

Recording in Stereo 
To properly understand the purpose 

and function of the circuits described in 
this article, the layman must first rid 
himself of a widespread misconception. 
A stereo record is not an arbitrary divi- 
sion into right and left channels corre- 
sponding to the right and left sides of a 
stage or platform. It is, rather, a com- 
plex combination and division of sound 
compounded electronically at a console 
by a human musician- engineer and is 
offered as his best artistic expression of 
stereo music as he hears it, subject to 
the acoustic conditions peculiar to his 
own monitoring systems. To alter his 
intepretation during playback in the 
home is not sacrilege, nor does it consti- 
tute tampering with a fixed mathemati- 
cal ratio. It is merely the addition of one 
more artistic judgment to a whole se- 
ries of such judgments. 

That it is quite possible to season the 
stereophonic effect to taste can be seen 
if .ve examine a typical stereo recording 
setup. Consider the MS (middle -side) 
recording method widely used in Europe 
(see Fig. í). Two microphones are 
mounted coaxially at a center location 
in front of the orchestra. One micro- 
phone is capable of picking up sound 
equally from all parts of the orchestra. 
Let us represent its signal output as 
left -}- right+center or (L +C). The 
other microphone, usually a ribbon type, 
has some rather unusual directional 
properties. A signal reaching the micro- 
phone from the extreme right produces 
a signal of opposite polarity from that 
of a sound source at the extreme left. 
Sounds which come from neither the 
right nor left produce no output at all. 
Therefore, we may represent the output 
from this microphone as left -right or 
(L -R). 

It is now the recording engineer's job 
to reduce these two microphone outputs 
to simple left- and right- channel out- 
puts, which can then be recorded onto 
the master tape and used to cut two - 
channel stereophonic discs. This is ac- 
complished by a process known as ma- 
trixing. The two outputs are added, 
(L- 1- R +C) +(L -R) =2L +C, to pro- 
duce a signal containing left informa- 
tion with a reduced center signal corn- 
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2LAC xR,C 

Fig. 1. The MS method of stereo recording. 

B1 

EPARATION 
CONTROL 

B 

OUTPUT 
CRAN. A 

BLCNOING 
CONTROL 

OUTPUT 
CRAN.B 

Fig. 2. Dimension control circuit that 
has been employed by Nippon Columbia Co. 

ponent. The right- channel signal is ob- 
tained by subtracting the two micro- 
phone outputs to produce (L +R +C) - 
(L --R) =2R +C. Hence, the required 
left and right signals have been sepa- 
rated out and there is some center infor- 
mation in both outputs. In actual prac- 
tice, the addition and subtraction is ac- 
complished by the recording engineer at 
the recording console on the basis of his 
experience and what he hears over a 
monitoring system. 

The difference signal, (L -R), repre- 
sents the separation or stereo portion of 
the signal. By boosting this signal at the 
expense of the sum signal, increased sep- 
aration is obtained. If the difference sig- 
nal is attenuated by the recording 
engineer, soloists or center instruments 
become emphasized and the stereo di- 
mension is reduced. 

The engineer carefully adjusts the 
mixing and matrixing levels, blends in 
other solo or reverberation microphones 
until he obtains what he and a commit- 
tee of professional musicians and re- 
cording executives consider to be 
optimum. Generally speaking, the com- 
bined judgment of these gentlemen can 
be relied upon, but they are only human 
and cannot be expected to compensate 
the recordings in advance so that they 
will sound realistic over all the myriad 
speaker systems and placements found 
in homes. Their judgment is of neces- 
sity based an what they hear through a 
limited number of monitoring systems, 
and represents a compromise to achieve 
results that will sound best over the 
greatest number of home systems, to 
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the greatest number of listening ears. 
The apparent amounts of sum and 

difference signals are also affected by 
speaker placement, room acoustics, and 
listening position. Thus, if loudspeakers 
are placed very close together, the ear 
will hear mainly a sum signal and the 
stereo effect will be minimized. Also, a 
listener a great distance from the loud- 
speakers will hear only a monophonic 
signal. At the other extreme, the lis- 
tener with stereophonic earphones or 
excessive speaker separation will hear 
more difference signal than the com- 
mittee of experts intended him to. The 
effect will be pronounced separation. 

Purpose of the Control 

What is needed then is a control which 
the listener can adjust in his own home 
to achieve exactly the ratio of sum to 
difference signal required to match his 
particular listening environment or ar- 
tistic predilections. 

In the MS system of recording, we 
have seen how the sum and difference 
signals are produced directly by the re- 
cording microphones. In other stereo 
recording systems, the sum and differ- 
ence signals never actually exist as such, 
though their ratio is carefully controlled 
by a proper multiple microphone place- 
ment and judicious choice of mixing 

RIGHT OUTPUT 
(RANGE RAL TO R TO 
R-L) 

LEFT OUTPUT 
(RANGE LAR TOLTO 
L -R) 

Fig. 3. Block diagram of the new stereo 
separation ratio control circuit described. 

levels. Most of the better stereo record- 
ings show a separation ratio of differ- 
ence to sum signal of about 9 to 10: thus 
a good stereo recording is just slightly 
more monophonic than binaural. 

A stereo dimension control is not a 
new idea. Such a control is included in 
most of the new multiplex adapters for 
use in the Crosby system of FM stereo 
broadcasting. Here, the sum and differ- 
ence signals are actually being broad- 
cast and it is therefore necessary to de- 
matrix the signal to get a left and right 
signal. If one starts with a left and right 
signal as from tape or disc, and then de- 
sires to alter the separation ratio, it is 
possible to make sum and difference 
signals electronically, alter their ratio 
by means of controls, and then subtract 
and add them again to recover the new 
left and right signals. This is however a 

cumbersome and rather parts- consum- 
ing method of altering the separation 
ratio. 

A little simple arithmetic will show 
that it is not necessary to actually make 
sum and difference signals to alter the 
separation ratio. Suppose we desire to 
double the separation ratio of difference 
to sum signals in order to compensate 
for close -together speakers. We start 
with 

Diff.L -R 
Sum - L +R =1, and we then in- 

2(L -R) 
crease the ratio, I, +R~ 2. By in- 

creasing the difference signal to two 
times its former value, we achieve the 
desired ratio. Now let us reclaim the 
left and right signals and see how they 
have been altered. The right signal is 
the Sum - Diff.= L +R- 2(L -R) = 
3R L. The left signal is the Sum -r- 
Diff.= L +R +2(L -R) =3L -R. 

This result shows that to alter the 
separation ratio it is only necessary to 
add to each channel an out -of -phase 
signal from the other. In this case, to 
double the separation ratio, an out -of- 
phase signal of T Ï the amplitude must 
be combined with the signal of the oppo- 
site channel. 

Figure 2 shows a portion of a circuit 
first proposed in print by Toshio Hirota 
of Nippon Columbia Co., Ltd. By in- 
creasing the value of the common cath- 
ode resistor R,, the difference signal is 
amplified, and by decreasing the value 
of R_ blending is achieved. This circuit 
is extremely simple and easy to install 

(Continued on pape 116) 

o 

Fig. 4. Complete schematic of the control 
circuit that can be inserted into the pre - 
amp or just ahead of the power amplifier. 
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PA R T 2- 
By KENNETH F. BUEGEL 

Complete construction 
info on the electronics 
portion of stereo record 
playback system. Final 
adjustments as well as 
complete operation of the 
home -built system are 
covered in this final part. 

IN PART 1, we covered the construc- 
tion of the recording preamplifiers 
and the power supply for the four - 

track tape system. Now we will take up 
the matter of the playback preamp and 
adjustment of the system. 

Playback Preamps 
If the playback preamps are built on 

a separate chassis from that of the re- 
cording amplifiers another ?+" bonding 
strap must be added from the jack panel 
ground to the chassis. The playback - 
head signal grounds are carried through 
an insulated jack and connected to the 
chassis only at the ground point for R 
and R_,. 

Proper ground techniques are an ab- 
solute must. The output signal from the 
playback head is only 2 millivolts and 

Under -chassis view of 
the playback preamp 
portion of the tape sys- 
tem. Two identical cir- 
cuits are employed, one 
for the left channel and 
the other for the right 
channel. Shielding is 

used between the two 
sections in order to 
minimize the possibil- 
ity of some crosstalk. 

common grounds will certainly create a 
hum problem. For this same reason, a 
premium -type 7025 tube is used in the 
first two stages although if a number of 
12AX7 tubes are available, it would be 
possible to hand pick one for minimum 
hum. See Fig. 4. 

The signal appearing at J:, is amplified 
twice in V and V,,, before it is applied 
to the "Playback Gain" control, R_.. V 
again amplifies the signal which is ap- 
plied to V;,,. a low- impedance cathode - 
follower. The output signal at J, may be 
adjusted over a range of 0 -3 volts. Most 
stereo control centers work well with 
about .5 to 1 volt signals into the "aux- 
iliary" inputs. 

The combination of R_, and C:.. feeds 
back more of the high frequencies from 
the plate of V,,, to the cathode of V 
to equalize the playback response. This 
preamplifier was originally used with 
two -track heads but the increased high - 
frequency response of the laminated 
four -track heads necessitated the addi- 
tion of C,, between the plates of V, 
and V,,, to maintain flat response over 
the 50 to 10,000 -cycle range. This ca- 
pacitor may be omitted if the older two - 
track heads are used. 

Most stereo control centers follow the 
general outline shown in Fig. 5A. The 
addition of a d.p.d.t. switch, as shown in 
Fig. 5B. will allow listening to the signal 
being recorded on the tape. When re- 
cording from a disc, a piece of lint 
caught under the stylus and producing 
distortion is immediately apparent. 
There is no need to rewind and play 
back the tape to determine the quality 
of the recording. 

The input impedance of the recording 
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preamps is high and should not affect 
the cartridge preamp output. The play- 
back preamp output impedance is low 
and may be applied directly to a level 
control, if one is ahead of the first am- 
plifier following the selector switch. Al- 
most all stereo control centers have the 
recorder output jacks connected prior 
to any tone -control circuitry. Connec- 
tion of the output of the playback pre - 
amps to jacks designed to accommodate 
a tape -head input is not recommended 
since these inputs are usually equalized 
and will operate only on very low 
signals. 

Adjustments 

Alignment of the completed system is 
easily accomplished with a standard 
alignment tape, a v.t.v.m., and a signal 
source- preferably an audio oscillator. 
Physical alignment of the heads is man- 
datory before any other adjustments 
are attempted. First, remove the oxide 
coating from a section of Mylar tape 
for about six inches. Then thread this 
tape from one reel to the other with the 
clear section over the heads. For better 
visibility, the pressure pad may be re- 
moved. Mylar tape will have less "curl" 
after removal of the oxide with lacquer 
thinner or nail polish remover than will 
acetate tape. In tape decks with the 
reels beneath the heads, such as the 
Viking. the left track is closest to the 
front panel. 

Demagnetize all tools used in adjust- 
ing the head positions. As shown in Fig. 
6, the tape heads should meet the tape 
squarely and the lower edge of the tape 
should just be even with the outside 
edges of the pole pieces nearest the t ape- 
deck panel. Thoroughly demagnetize the 
heads before proceeding! Place the 
alignment tape on the deck and advance 

on both channels to about mid -posi- 
tion. Set the v.t.v.m. to a low a.c. range 
and connect it between J.; and ground of 
either channel. While playing the sec- 
tion of tape with the high -frequency 
head alignment tone, set the azimuth 
adjusting screw on the playback head 
for maximum output, as indicated by 
the v.t.v.m. Nov, connect the recording 
head windings to the playback inputs 
and set its azimuth adjustment in the 
same manner. 

Return the head connections to nor- 
mal and play the 1000 -cycle level -set 
tone while adjusting R in each play- 
back channel for the desired output 
level. Remember that this tone. as re- 
corded on the test tape, will probably be 
about 15 db below saturation. In any 
event, the setting of R_, should be such 
that when the stereo selector switch is 
in the tape position, the level is about 
the same as that of the other inputs. 

To set up the recording amplifiers, 
first measure the average output ap- 
pearing at the recorder output jacks on 
the stereo control center. Then connect 
J, on both channels to an audio oscilla- 
tor, set for this output, at a frequency 
of 1000 cycles. Set R,, the "Record 
Level" control, to mid position and ad- 
just R on each channel until the a.c. 
voltage read by the v.t.v.m. at J_ is 1.8 
volts. For this adjustment S, must be in 
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the "Record" position but do not depress 
the "Push -to- Record" button or the bias 
voltage on J, will cover the audio volt- 
age reading. 

After setting R., adjust R,4 on each 
channel until each meter reads 70', of 
full scale. With the levels set to these 
values, your recordings will be about 
3 db under tape saturation when the 
meter reading is at full scale. Recording 
at levels this close to saturation will 
not adversely affect performance. One 
definition of tape saturation is "that 
level at which a pure 400 -cycle tone ap- 
plied to the tape is reproduced with 1% 
distortion." While it is not the author's 
desire to enter into any of the argu- 
ments about the theory of tape record- 
ing and reproduction, just one compari- 
son between a tape made with this 
system and any pre -recorded four -track 
tape will serve as testimony to the ef- 
fectiveness of recording at this level. A 
word of caution, however. In use, set the 

FROM 
PLAYBACK 

HEAD 

OTHER 
CHANNEL 

1/2 7025 
OR 

I/2 12AX7 
v4A 

U3 

R20 

R45 

"Record Level" until most peaks just 
hit the 70 % point, with an occasional 
peak of 100 %. 

To correctly set the "Noise Balance" 
control, R,,, thread a new tape on the 
deck and connect the v.t.v.m. to J. of 
either channel. Set the "Record Level" 
to minimum and adjust R,, for a mini- 
mum reading with the system recording. 
This bias oscillator will completely 
erase a saturated tape in one pass when 
used with the recommended double -gap 
erase head. 

When using the system for recording 
from a stereo broadcast source, output 
levels of the tuners may be conveniently 
balanced by reference to the meters. 
The meters are operating any time the 
"Record Level" control is advanced. If 
used to determine the relative signal 
per channel on playback only, be sure 
S, is not in the "Record" position or an 
unpleasant reverberation will be added 
to the tape. 

v2 7025 
OR 

1/2 2AX7 
R25 V44 

R :. R I meenbn,. ,í w. res. 
Rn -1000 ohm, I , w. res. 
11,-330,000 ohm. !'2 w. res. 
R e:, Rn- 220,000 ohm, !'2 m. res. 
R,:- 100.000 ohm, , 

2 W. res. t 5% 
meeohm. !'2 w. res. 

Rn -1200 ohm, I í to. res. 
17n-500.000 ohm audio taper pot 
R.,. R.:,- 10,000 ohm. I í re. res. 
R., -- 68,000 ohm, 1í m. res. 
R.. -5600 ohm. 1 í m. res. 
R:.- 5200 ohm. I te. res. 
CI.- See record preamp parts list, Fie. I. l'art I 

µµJ. disc ceramic capacitor -'- 

P 5 

! 44 
OUTPUT 

C,, -.03 pl., 400 v. paper capacitor 
C:.. -820 apt.. 600 r. Mica capacitor -_ 5% 

pf., 400 e. paper capacitor 
pf., 200 v. paper capacitor 

C;.r50 pf., 1!¡ v. elec. capacitor 
C;1 -.02 pf., 400 t'. paper capacitor 
C:: -.1 O., 2/111 r. paper capacitor 
J, J.- Phan', jack 
J --Pin jack 
V: -7025 or 12.1X7 tube /.see text) l'.- 12:117 robe 
Parts so marked art. 

Is, 
d , , in the circuit. 

A other parts most be duplicated for the second 
channel at the sterro setup. 

Fig. 4. Two identical playback preamps like this one must be constructed. 
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By JOHN T. FRYE 

service shop 

I 

T was a perfect spring clay. A warm 
breeze from the south gently nudged 
fleecy white clouds across an azure 

sky. Robins braced themselves on the 
green sod polka -dotted with yellow dan- 
delions and yanked inch after reluctant 
inch of elastic worms from the warm 
earth. Tulips, jonquils, and redbud de- 
lighted the eye; the ears rang with the 
exciting lilting chorus of the birds; and 
the sweet fragrance of hyacinths made 
simply breathing a heady pleasure. 

Inside Mac's Service Shop, Barney 
hummed happily to himself as he 
worked at the bench beside his em- 
ployer. 

"I don't need to stick my head outside 
to tell it's spring," the older man said 
with a grin. "You're certainly in tune 
with the season. I can almost see your 
fancy lightly turning to thoughts of you - 
know- what." 

"Huh ?" Barney said as he looked up 
with a puzzled frown. "Oh! I dig you. 
but you're out of phase. I'm just happy 
because I finally have all my transmit- 
ting beam antenna problems licked." 

"Didn't know you had any problems." 
"That's because I'm the strong silent 

type and seldom complain." Barney said 
with an impish look. "It all started when 
the ten -meter band began to fold up 
early this year. As you know, the sun- 
spot cycle is rapidly going down hill. 
That means conditions on the higher 
frequencies will get progressively worse 
for the next few years; and good old ten 
meters. my favorite band, will be just 
about kaput as far as consistent DX is 
concerned. For long distance work, a 
fellow is going to have to retreat first 
to fifteen meters and then, when that 
goes out, to twenty. The wise boys say 
even twenty will likely be pretty poor 
during the worst part of the eleven -year 
cycle. 

"I decided the smart thing would be 
to take down my faithful old ten -meter 
beam and put up a tri- bander that would 
still let me work ten when it was open 
but would also let me operate fifteen 
and twenty when ten was blacked out. 
So I got myself a good four -element tri- 
60 

Problems! 
bander and made my first mistake: I 
put it up on the same heavy -duty TV 
rotator that had carried the old antenna. 
After all, that rotator had never failed 
to hold or turn the ten -meter job, even 
with a half -inch of ice frozen on the 
elements; so maybe it would handle the 
much -larger tri- bander. 

"I should have known better. Instruc- 
tions accompanying the beam said a 
heavy -duty TV rotator would hold the 
antenna only in winds up to twenty -five 
miles per hour. The jokers who wrote 
that must have actually checked it out, 
for the very first time we had gusts up 
to 25 mph, the wind turned the beam up 
against the stop and kept banging it 
there. Considering it has a sixteen -foot 
boom and a longest element of thirty - 
one feet and weighs nearly forty pounds 
without a mast, I had no reason to be 
disappointed. 

"Anyway, the motor couldn't take 
much of that, and neither could I. I 
found myself cringing every time a 
breeze sprang up. Finally I did what I 
should have done in the first place: I 
replaced the TV rotator with a heavy - 
duty rotator especially designed for 
turning and holding heavy beams and 
arrays. This one has an arrangement 
that locks the two major parts of the 
rotator solidly together when the beam 
is at rest. When power is applied to the 
rotating motor, this brake is disengaged 
by a solenoid. That took care of my turn- 
ing and holding problems." 

"You had others ?" 
"Yep! But let me tell you how my 

'antenna farm' is laici out. The rotator 
is mounted on the end of a six -foot 
length of 11:z" galvanized pipe bolted to 
the top of a forty -foot telephone pole. 
The motor sits two or three feet above 
the top of the pole, and a five -foot 11..i" 
pipe mast holds the beam. One end of 
my all -band trap antenna is fastened to 
the 1?!." pipe right at the top of the 
pole. The end insulator of this wire an- 
tenna is only about four feet from the 
pole and six or seven feet below the 
beam elements. I know this isn't the 
best arrangement in the world; but 

Mom says flatly one mast is all we're 
going to have on the front of our lot, 
and that's that. 

"The length of the control cable is 
very close to sixty feet -which is about 
a quarter -wavelength long on 75 meters. 
My old rotator control used lamps ar- 
ranged around a compass pattern to in- 
dicate the beam direction, and when I 
first put up the ten -meter beam I dis- 
covered that when I was on 75 meters 
all the indicating lamps lighted up 
simultaneously. Parallel wires in the 
control cable were acting as resonant 
quarter -wave lines, and the r.f. across 
the bottom ends was sufficient to light 
the bulbs. I could have cured this by 
bypassing each bulb with a small ce- 
ramic capacitor, but I accidentally 
found that if I pulled the control unit 
a.c. plug from the socket when I was on 
75 meters, the situation was no longer 
present. Doing this shifted the standing 
waves on the control wires enough so 
that the current loop moved away from 
the bulbs. 

"The heavy -duty rotator uses a cur- 
rent meter in the control unit that 
works in conjunction with a potenti- 
ometer in the motor section to indicate 
direction. Two wires carry direct cur- 
rent up to the potentiometer, and one 
of these wires is fused with a 1 /16 -amp 
fuse in the control unit so that if a 
short -circuit accidentally occurs in the 
cable the precision potentiometer will 
not be damaged. Well, after I had the 
beam up and had checked everything 
out on the higher frequencies, I decided 
to tune up on 75 and report into our 
state traffic net. After I had tuned up. I 
reached over to rotate my pride and joy 
one more time and got a nasty shock. 
The beam turned all right, but the direc- 
tion- indicating pointer never moved off 
the left -hand 'South.' 

"I suspected the little fuse had blown. 
and it had. I also suspected, thanks to 
my experience with the other rotator, 
that r.f. had blown the fuse; so I put a 
pilot lamp in place of it and quickly 
found that when my transmitter was 
putting out 100 watts on 75 meters 
better than 125 ma. of current was go- 
ing through the fuse rated to blow at 
around 85 ma. A .05 -¡Lf, ceramic capaci- 
tor connected across the two wires 
carrying the d.c. voltage up to the po- 
tentiometer cured the difficulty com- 
pletely by bypassing the r.f. right at the 
terminals before it ever got inside the 
control box. 

"While a certain set of circumstances 
had to exist in my antenna system for 
this to happen, my set -up really is not 
too unusual. Lots of fellows use the 
same mast to support a beam and carry 
one end of a low- frequency antenna, and 
lots of them use a length of control 
cable that can become a resonant line 
at a low operating frequency. Under 
such circumstances, the mysterious 
blowing of that fuse could present a 
puzzling problem, especially if the r.f. 
current was marginal so that the fuse 
only blew now and then." 

"Yeah, I can see the puzzled ham run- 
ning up and down his tower like a 

(Continued on page 112) 
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Tape 

Recording 

in Industrial 

Instrumentation 

0 
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By RAY A. SHIVER 
& WILLIAM STILLWELL 

Instrumentation Laboratory 
AiResearch Mfg. Co. of Arizona 

A large variety of useful in- 
formation can be gathered, 
recorded, stored, and then 
reproduced by this method. 

WHILE magnetic tape recording is 
well known in computer technology, 
automatic programming, and mis- 

sile telemetry systems, its application 
to industrial instrumentation is a com- 
paratively new field. With the introduc- 
tion of high -speed turbo machinery and 
supersonic flight, design engineers be- 
came necessarily interested in frequen- 
cies above the audio range. To meet this 
need, instrumentation magnetic tape re- 
corders were developed with a direct 
record frequency response to 100 kc. 
This has proved to be a valuable tool to 
the development engineer in the design 
of high -speed turbine wheels, bearings, 
and related components in the industrial 
field. 

Recorders for Instrumentation 

Fig. 1 shows one of the first types of 
recorders used in instrumentation. This 
proved valuable but was limited by its 
narrow (for instrumentation applica- 
tions) frequency response and the avail- 
ability of only two channels. Fig. 2 illus- 
trates one of the types of recorders in 
general use today. Note that both types 
are designed to be "mobile" since the job 
seldom is able to come to the recorder. 
The recorder shown is an Ampex FR- 
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100 -A, providing facilities for recording 
and reproducing seven channels of data. 
Six tape speeds are available from 60 
ips to 17/s ips. The frequency response 
is a direct ratio of tape speed from 100 
kc. direct -record and 10 kc. FM at 60 ips 
to 6250 cps direct -record and 312 cps 
FM at 17 /s ips. The top half of the con- 
sole shown in the photograph of Fig. 2 
contains meters, preamplifiers, and in- 
put- output attenuators for maximum 
flexibility. Included in the lower section 
of the control panel is a v.t.v.m., a pulse 
generator for supplying timing mark- 
ers, two bridge- balance circuits for 
strain gage calibration, and a variable 
d.c. supply and meter for calibrating d.c. 
channels. Outboard equipment includes 
a dual -beam oscilloscope, a high -fre- 
quency oscillator, and a frequency coun- 
ter. An indispensable item is a micro- 
phone for recording a running commen- 
tary during a test and for providing ref- 
erence points to be used in data reduc- 
tion. 

Recording Systems and Their Uses 

The Ampex FR -100 -A is equipped to 
record by any combination of four dif- 
ferent methods: Direct -record. FM, 
PWM, and NRZ digital recording. Since 
our application concerns the recording 
of high -frequency and d.c. data, ive shall 
concern ourselves with the direct -record 
and FM systems only. The direct -record 
method is similar to that used in home 
tape recorders in that the signal to be 
recorded is amplified, mixed with a bias 
oscillator signal, and applied directly to 
the record head. Of course, the instru- 
mentation recorder has a much greater 
frequency response; more rigid toler- 
ances for skew, wow, and flutter; and a 

more elaborate system for playback 
equalization. Since this type of record- 
ing is most useful in recording high -fre- 
quency amplitude information, the prob- 
lem becomes one of obtaining as flat a 
curve as possible from the reproduce 
amplifiers. The I.R.I.G. standard is ± 3 
db. but with careful attention to equali- 
zation, much greater accuracy can be 
obtained. The section on a typical re- 
cording problem also indicates how this 
can be compensated for in the calibra- 
tion process. If greater accuracies are 
required. a standard tape is reproduced 
for each direct -record channel and a 
frequency response curve drawn by an 
X -Y plotter. This allows any point on 
the curve, once the frequency has been 
established, to be corrected. Frequency 
reproduction accuracy on this particular 
recorder is better than 1r., being 
limited only by the stability of the tape 
transport system. 

Fig. 3 shows some of the types of 
transducers that are applicable to direct 
recording. At left center is a speed pick- 
up which is used in conjunction with a 
multi -tooth gear to provide an indica- 
tion of unit rpm. As the gear revolves, 
each tooth in passing the pole piece of 
the pickup generates a pulse which is 
recorded on the tape as a function of 
rpm. At lower left is an accelerometer 
which, when properly attached to a 
member under test, will produce an a.c. 
output voltage proportional to vibration 
amplitude. Also pictured in Fig. 3, at the 
extreme right, is a strain gage shown 
bonded to a metal member. A strain 
gage consists of a special high- resist- 
ance wire or foil which when stretched 
or compressed produces a proportionate 
change in resistance and therefore out- 
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Fig. 1. In the early days of this technique, 
the audio tape recorder was pressed into 
service for some industrial instrumentation. 

Fig. 2. Later, specialized recorders were 
developed specifically for this purpose. 
This setup handles seven channels of data. 

STRAIN GAGE 
PRESSURE TRANSDUCER 

SPEED 
PICKUP 

fAk 
ACCELEROMETER 

THERMOCOUPLE 
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STRAIN GAGE 
BONDED TO 
METAL 

Fig. 3. Here are some of the special -pur- 
pose transducers that convert various char - 
Lcteristics into usable electrical signals. 

put voltage. When the gage undergoes 
a resonant strain condition a sinusoidal 
voltage is produced which is amplified 
and recorded as a peak -to -peak strain 
signal. 

The FM system is useful for recording 
low and medium frequencies (d.c. to 10 
kc.) with extreme accuracy. This type 
of recording is not limited by equaliza- 
tion considerations and is dependent 
upon frequency accuracy -not ampli- 
tude only. The signal to be recorded is 
used to frequency modulate a center 
carrier frequency in the record ampli- 
fier and this, in turn, is recorded on 
tape. Since the level of the signal ap- 
plied to the tape is designed for tape 
saturation, no bias signal is needed in 
FM recording. The function of the FM 
reproduce amplifier is to take the fre- 
quency- modulated carrier signal from 
the tape and convert it to conform to 
the original signal. This is done with 
conventional limiter and discriminator 
circuitry. At top left in Fig. 3 is a strain 
gage pressure transducer that would be 
applicable to FM recording. The "in- 
nards" of the transducer consist of a 
temperature -compensated strain -gage 
bridge circuit coupled to a movable dia- 
phram. With suitable excitation voltage 
applied to the transducer, a pressure ap- 
plied to the diaphram will produce an 
output signal proportional to the 
amount of pressure applied. This is ap- 
plied through a suitable balance and 
control circuit directly to the FM- record 
amplifier. At the center in Fig. 3 is 
shown a thermocouple for measuring 
temperature. A thermocouple produces 
a feeble d.c. voltage that varies directly 
with a change in temperature. The tem- 
perature range to be recorded deter- 
mines which type of thermocouple will 
be used, since a particular type will 
work well only over a limited tempera- 
ture range. The most common types 
used in instrumentation work are cop- 

per -constant an for extremely low 
ranges ( -300 F to +200`F), iron -con- 
stantan for medium ranges (0' F to 
+1000 F1, and chromel -alumel for the 
higher ranges ( +600 "F to 2000 "F). 
After the thermocouple signal is applied 
to a suitable reference junction, it is 
amplified by a d.c. amplifier to a level 
suitable for recording. 

While at the present time the fre- 
quency response of the FM- record sys- 
tem is limited to 10 kc., there will be 
available shortly in the industry FM re- 
cording systems that are flat to 20 kc. 
and beyond. This will allow recording of 
amplitude information with very good 
accuracy and simplicity. In general, 
tape recording as applied to industrial 

instrumentation, is concerned only with 
the recording of medium- and high -fre- 
quency information. Therefore, d.c. and 
slow time -response information, except 
for purposes of correlation, is best left 
to other types of recording. For ex- 
ample, pressure transducers, thermo- 
couples, and static strain gages, would 
be more suitable to high- sensitivity gal- 
vanometer recorders where many chan- 
nels of such information can be recorded 
simultaneously with a minimum of elec- 
tronic circuitry. 

A Typical Recording Problem 

A typical recording problem is illus- 
trated in the block diagram of Fig. 4. 
In this case it was desired to measure 
the stresses present on a gas turbine 
compressor wheel along with bearing oil 
temperature, compressor discharge 
pressure, unit vibration, and compres- 
sor- wheel rpm. Three dynamic strain 
gages suitable for the temperatures to 
be encountered were bonded to the com- 
pressor wheel at the desired locations 
and brought out to a slip -ring unit. The 
wheel was then balanced and installed 
in the gas turbine. Direct -record chan- 
nels 2, 3, and 4 were used for this appli- 

Fig. 4. An illustrative problem setup is 
shown here in block- diagram form. See test. 
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R 
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6.3V.A.C. 

ReSTRAIN -GAGE RESISTANCE 12OfL, GAGE FACTOR 2.0 
RLLINE RESISTANCE SA 
RCALCALIBRATE RESISTOR REQUIRED FOR c 
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Fig. 5. Dynamic strain gage channel circuit. 
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OUTPUT 
VOLTAGE 
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N 

DLTAG 
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Fig. 6. Control and calibration circuitry. 

cation along with the associated circuit- 
ry shown in the block diagram. Direct - 
record channel 5 was used for the ac- 
celerometer signal and channel 1 for the 
voice commentary. Note that the micro- 
phone may be switched out of this chan- 
nel so that it can be used for data re- 
cording as well. Bearing oil temperature 
was assigned to FM channel 1 and com- 
pressor discharge pressure to FM chan- 
nel 2. 

Once proper circuitry has been estab- 
lished, the next important step before 
recording data is to establish calibration 
points for each channel of information. 
This is to be used later in data reduction. 
Fig. 5 shows the complete circuit of a 
dynamic strain gage channel. We shall 
assume the values shown as a basis for 
calculating the calibrate resistor, 
The gage, or "sensitivity," factor of a 
strain gage is the ratio of output signal 
to supply voltage when the gage is 
stressed within its operating range. This 
is supplied by the strain gage manufac- 
turer and varies for different types of 
gages. Another important consideration 
is the line resistance in the lead wires 
since this will affect the gage factor. 
Calculating the new gage factor to allow 
for line resistance is done as follows : 

G.F. 
G.F. (new) R., 

2.0 120 + 5 

G.F. (new) 120 

G.F. (new) = 125 = 1.92 

Substituting the new gage factor in the 
general strain calibration formula and 
solving, we arrive at a calibration re- 
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sistance value to produce a simulated 
strain of 1000 microinches /inch on the 
gage. 

R., 
R "I = G.F. (new) x e 

R, 

125 
125 

1.92 x 1000 x 10A 

1.25 x 10' 
125 = 64,975 

1.92 x 10' 
where : E denotes strain in microinches/ 
inch. 

However, simply shunting the strain 
gage with this calibrate resistor will 
produce nothing as far as the direct - 
record channels are concerned since 
they will record only a.c. voltage. There- 
fore, we must convert the signal into a 
"dynamic" form in order to record it on 
tape. This is accomplished by rapidly 
switching or chopping the calibration 
resistance in and out of the circuit to 
produce a square wave, as shown in Fig. 
5. However, this is still not quite good 
enough since the direct- record channel 
will distort the square wave somewhat 
and make it difficult to measure. There- 
fore, we simply apply the square -wave 
calibration signal to an oscilloscope, 
match its amplitude with a sine wave 
from an oscillator, and record the sine 
wave on the direct- record channel. We 
now have a reliable calibration signal on 
the tape for each strain gage. This is 
clone for several different frequencies 
within the range of interest in order to 

ity of circuitry makes accelerometer 
signals easy to record, but they are diffi- 
cult to analyze as we shall see in the 
section on data reduction. 

Strain gage pressure transducers re- 
quire the control and calibration circuit- 
ry of Fig. 6 for proper utilization. The 
transducer is first balanced for zero out- 
put voltage by RAA1. The calibrate re- 
sistor is then switched into the circuit 
which simulates a known pressure. 
Since the d.c. unbalance voltage is ap- 
plied to an FM channel in this case, it is 
not necessary that the calibrate resistor 
be chopped as before. As a double check, 
a known static pressure may be applied 
to the pressure transducer and checked 
against the calibrate resistor. This is 
often done when critical tolerances are 
required. Values of calibrate resistors 
for pressure transducers are arrived at 
very conveniently with the aid of a pres- 
sure- indicating meter and an accurate 
variable air supply by direct reading of 
the amount of unbalance voltage pro- 
duced by the calibrate resistor. No cal- 
culations are necessary in this case. 
Pressure transducers are available in 
the ranges from a fraction of a p.s.i. to 
special types that will read thousands 
of pounds of pressure. 

To arrive at a calibration for tem- 
perature it is only necessary to refer to 
a set of tables for the particular type of 
thermocouple and reference tempera- 
ture being used fin this case the refer- 
ence thermocouple temperature is 150 

Fig. 7. A typical data- reduction setup for one particular industrial test procedure. 

insure maximum possible accuracy. 
Fig. 4 is a line diagram for recording 

vibration. The accelerometer and con- 
necting cable come from the manufac- 
turer complete with a calibration chart. 
The chart indicates how many millivolts 
r.m.s. or p.p. that will be generated for 
each G of acceleration. To record a cali- 
brate signal of 100 G's on the tape, we 
insert a sine -wave signal from an oscil- 
lator at some frequency within the ac- 
celerometer range (usually 1000 cps) 
into the cathode -follower input and set 
the level for the calibration point by 
reading the oscillator signal on a v.t.v.m. 
For example, if the chart indicated that 
the accelerometer produces five milli- 
volts r.m.s. for each G of acceleration, 
the calibration voltage for 100 G's would 
be 100 x .005 volt, or .5 volt. The simplic- 

degrees). For example, if we wish to use 
an iron -constantan type thermocouple 
and place a calibrate signal of 500 de- 
grees Fahrenheit on the tape, we refer 
to the appropriate table and find that an 
iron -constantan thermocouple with a 
150 -degree reference temperature will 
produce an output of 10.71 millivolts 
d.c. at 500 degrees. An accurate milli- 
volt source is then used to apply this 
value to the d.c. amplifier and the gain 
set to provide a suitable level for record- 
ing on the FM channel. This completes 
the calibration for temperature and the 
thermocouple may now be connected. 

The calibration of unit rpm is prob- 
ably the simplest of all since it is only 
necessary to know the number of gear 
teeth coupled to the speed pickup. 
Knowing this, the formula for the cali- 

63 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


a 
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Fig. 8. This is what the information looks like as it appears on the scope. Note that each division equals 1 cm. IA) Dynamic 
strain amplitude (peak -to -peak) vs rpm. (BI Single sweep of strain point of part A. IC) Unit vibration (peak -to -peak) vs rpm. 
(D) Single sweep of vibration point of part C. (E) Bearing oil temperature vs rpm. IF) Compressor discharge pressure vs rpm. 

brate frequency becomes the following: 
NxS 

Calibration Frequency = -- - = eps 

Where: N = number of teeth on the 
gear and S = speed calibration point 
(rpm). 

An oscillator coupled to a digital fre- 
quency counter is used to apply the 
calibrate signal to the direct- record 
channel. No special precautions are nec- 
essary in the use of speed pickups ex- 
cept to monitor the input level of the 
signal to the tape recorder during the 
test to see that it does not become high 
enough to distort the vaveshape. Dur- 
ing the actual test run it is very im- 
portant to keep an accurate record of 
each event to refer back to during the 
data reduction process. Information is 
worthless no matter how accurate, if a 
log is not maintained as to the condi- 
tions. time, sequence, and tape check 
points during the run. It is also neces- 
sary during the test run to watch the 
input meters carefully for any sign of 
abnormal readings that may indicate 
trouble in connecting cables or trans- 
ducers. 

Methods of Data Reduction 

Although it sometimes requires only 
a few minutes of actual recording time 
for a test, it may require many hours 
of intense study and work to reduce the 
data to a usable form. We shall inves- 
tigate a few of the methods employed 
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for reducing the information on the 
tape. Any type of information can be 
read out in the form of an X -Y plot. In 
this particular test rpm or time would 
be used for the X axis and the ampli- 
tude of the signal to be measured would 
be the Y variable. Since we need a very 
high response type of plotter for the 
strain gage and accelerometer informa- 
tion, we shall plot these two channels 
on the oscilloscope while photographing 
the complete test run. Polaroid projec- 
tion -type film is used in the camera in 
order that standard 81,_" x 11" prints 
can be made. Fig. 7 shows a typical 
data reduction set up. On the left can 
be seen a dual -beam oscilloscope with 
the camera attached. To the right of the 
oscilloscope is an X -Y plotter which. in 
this case, is used to plot the tempera- 
ture and pressure traces. Located in the 
center of the table is a variable band - 
pass filter which allows a bandpass of 
any width through the range of 0 -200 
kc. Immediately above the filter is a 
frequency meter which provides a d.c. 
analogue output voltage for frequency 
input. On the far right is a digital fre- 
quency counter which reads both cps 
and period measurement. Located above 
the counter is a sine -wave oscillator 
which is flat up to 600 kc. This repre- 
sents only a partial listing of the equip- 
ment that may be used for data reduc- 
tion depending on the requirements of 
the particular test. 

Fig. 8 shows what the information 

will look like once it is reduced to a 
usable form. Fig. 8A shows one of the 
strain gage signals on the compressor 
wheel with all the stress points from 
light -off of the unit to maximum speed. 
Note that there are three large stress 
points. These points would be of great 
interest to the design engineer since 
they represent critical points where 
damage to the wheel might occur. 
Therefore. we must be able to determine 
their exact magnitude and frequency. 
The magnitude can be read directly 
from the photograph as well as the 
speeds where they occur. However. to 
determine the exact frequency of each 
point. we must use another method. We 
first set the scope sweep to a convenient 
range to acquire an approximation of 
the frequency. Fig. 8B shows one sweep 
and it is observed to be near 20 kc. We 
then place an oscillator signal on the 
second channel of the oscilloscope and 
adjust the frequency for 20 kc. As we 
re -run the point on the tape we shift 
the frequency slightly each time until 
we have a stationary Lissajous pattern 
indicating the frequencies are at zero 
beat. Since the oscillator dial reading 
will not be accurate enough for our 
purposes. we now apply the oscillator 
signal to the digital frequency counter 
and read it out to within one cps. This 
process is repeated for each of the three 
stress points. We now have arrived at 
frequency and magnitude for one of the 

(Continued on page 111) 
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New G-E Tool Toter puts tools 
and parts at your fingertips 
No more digging for the right tool -not with this handy 
new G -E Service Aid. The Tool Toter. Measures just 
11" x 14 ", 12" high. It's especially designed to go along 
wherever tools are needed: on the bench, on the counter, 
on the job or for general maintenance. Pegboard with tool 
holders keeps screw drivers, pliers, nut drivers, etc., 
clearly visible and easily removed or replaced. High - 
impact plastic trays hold screws, nuts, lockwashers, 
fuses, and other small tools or parts that are needed 
on- the -spot. Order your Tool Toter today -helps make 
service calls more profitable. Saves your time and your 
temper. ETR -2338 Tool Toter. 

Two More in the Series 
Four -Edged Wire Stripper Saves 
Time - Handles All Wire Sizes 

it.Here's the easy way to strip off 
insulation, without nicking the wire: 
Press insulated wire into cutting chan- 
nel- rotate wire stripper around 
wire and pull. Easyl 4' plastic 
handle. ETR -2376 Wire Stripper. 

of G -E Service Aids 
New Forked Soldering Tool 
Easy to Use in Tight Spots 
Plastic handle makes it easy to 
hold and use 6" long Rod 
sealed in plastic -will not pull 
out Forked tool best for re- 
moving soldered wires ETR - 
2377 Soldering Tool. 

Pt-ogress /s Our Most Important Product 

GENERAL ELECTRIC 

These are the three newest in the series of G -E Service 
Aids which can make your work more pleasant and more 
profitable. Useful tools especially designed by service 
technicians for service technicians. Get them from your 
General Electric tube distributor, or mail coupon to 
Chicago warehouse address given. Distributor Sales, 
Electronic Components Division, General Electric Com- 
pany, Owensboro, Kentucky. 

GENERAL ELECTRIC COMPANY, DEPT. B 

3800 N. Milwaukee Ave., Chicago 41, Illinois 

Please ship, prepaid: 

ETR -2338 Tool Toter, $3.00 ea. or $2.50 plus 
10 G -E 6 volt series tube carton tops. 

ETR -2377 Soldering Tool, 600 each. 

ETR -2376 Wire Stripper, 50e each. 

My check or money order is enclosed for the required 
amount plus any sales or use tax applicable in my area 

Name 

Address 

City Zone State 
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SPECIAL 
OFFER, 

250 

Dramatic Events Recorded First 
Time From Short Wave Radio! 
President's voice from outer space 

police capture of a gunman ... 
radio contact with record altitude 
flight! Many other fascinating, his- 
toric events- ships, planes, foreign 
stations -all transcribed on a Lim. 
ited- edition recording, "The Amaz- 
ing World of Short Wave Listening," 
narrated by world -famous news. 
caster Alex Dreier. If you're alert, 
adventuresome, send for this re- 
markable recording today! 

As heard on Hallicrafters precision 
receivers, $59.95 to $395.00. 

I Shallicrafters Ch go 11, 1 I Enclosed is 25R. Please rush 'The Amami 
ing World of Short Wave Listening.' 
NAME 

ADDRESS 

STATE 

1 

J 

KÜHN -"LEADERS RECEIVINGN EQUIPMENT" 
ED 

MOBILE 
FIXED 

CONVERTERS 

POLICE 
FIRE 
COMMERCIAL 
CITIZEN'S 

BAND 

315A 
A practical con. 
verter for emer 
gency use with 
home or auto sets. 
Easily installed. 
Tunable over 12 
MC in 26.54 MC or 
30 MC in 108 -174 
MC band. 

3318 
Complete 

$24.95 
Crystal con 

trolled. Re. 
Quires no high 

voltage supply. For 
transistor car radios. Can be 
connected in moments for 
emergency use. 2 -54 MC 
Other models for 108.162 MC 
available. 

44/0 
Complete 

$13.95 

31511C Crystal controlled up to 54 
MC. COMPLETE $18.95 
Crystal controlled up to 165 
MC. COMPLETE $22.95 

315AD Crystal controlled. For use 
with transistor car radios. 2.54 
MC. COMPLETE 317.95 
316A VARIABLE CONVERTER. Front 
panel tuning permits rapid change 
between separated signals over 
10 MC range in 2654 MC or tr.. 
174 MC band. COMPLETE $te n. 

ORDER TODAY or 
SEND FOR FREE 

CATALOG ... con- 
taining complete 
information on a 

full line of: 
CONVERTERS AND 
RECEIVERS FOR 

EVERY APPLICATION 

CONVERTERS 

ALL EQUIPPED 

WITH SELF 
CONTAINED 
SWITCHING 
AND LEADS 
FOR RAPID 
CHANGE -OVER 

326B 

Complete 

$44.95 

SUPER .:RTER. Crystal 
contro . r transistor car 
red1o5.ujt, high gain. Self 
contained ANL. 2.54 MC. 

20 GLENW000 
CINCINNATI 17, 

OHIO 
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TUNER AND STEREO AMPLIFIER 
Sargent- Rtsyìneflt Co.. 4926 E. 12 St., 

Oakland 1, Calif. has brought out an 
FM tuner and stereo amplifier combina- 
t inn which features a pre- switched input 

channel that acrinnuxlates other units 
for all types of stereo broadcasts, such 
as AM /FM, FM /FM, or FM /multiplex, 
depending on what other unit (tuner or 
multiplex adapter) is fed into that 
channel. 

Designated as Model SR -1040, the new 
set includes a stereo amplifier with con- 
trols, rated at 10 watts per channel. 
Among its features are stereo inputs for 
phono and tape, a "center channel" out- 
put jack, and a "stereo separation" con- 
trol. 

NEW AUDIO KITS 
Radio Shuck Corp.. 730 Common- 

wealth Ave., Boston 17, Mass. has an- 
nounced two new audio kits. Shown here 
is the "Realistic" FM tuner, Model 200, 
a kit version of the company's Model 
FM -3 tuner. The tuner uses a three- 
gang tuning capacitor, separate tuned 

r.f. stage; cascode front end, and a.f.c. 
Response is given as 20 to 20,000 cycles. 

Another new kit is the "Realistic" 
stereo integrated amplifier, featuring 
built -in preamp and controls as well as 
rated power of 20 watts per channel. 

NEW CERAMIC CARTRIDGE 
Sonotone Corp., Elmsford, N.Y. has 

introduced its "Velocitone." an assem- 
bly that consists of the company's new 
"9T" stereo ceramic cartridge and two 
matched equalizers. The equalizers plug 
into the velocity or magnetic inputs of 
an amplifier to convert the output of the 
"9T" to a flat velocity response tailored 
for RIAA equalization. 

Response of the new cartridge is said 

to be flat, :.112 tlb, from 20 to 6000 
cycles, and 1 db to 17,000 cycles with 
"deliberate roll -off" to 20,000 cycles. 
Output voltage is 11 millivolts. Compli- 
ance is stated at 3.5 x 10 -" cm. dyne; 
tracking pressure given is 2 grams for 
professional tone arms and 3 grams for 
changers. 

NEW TURNTABLE KIT 
Fairchild Recording Equipment Corp., 

10 -40 45th Ave., Long Island City 1, 
N.Y. has entered the kit field with the 
release of its new Model 440 -2K turn- 
table in do- it- yourself form. 

The unit is similar to the Model 440 
two -speed turntable introduced by the 
company last year. The kit is furnished 
with all parts, instructions, and a pre- 
cut mounting board. 

TRANSISTOR STEREO AMPLIFIER 
Puler Electronics. Ltd.. 1514 Oak St., 

So. Pasadena. Calif. has brought out an 

all -transistor stereo preamplifier-ampli- 
fier, offering control facilities and a 
rated power output of 15 watts per. 
channel. A unique feature of the unit 
is its complete circuit encapsulation 
which protects it from rough usage, 
dust, and moisture. Said to have no 
problems of heat, hum, or microphonics, 
the unit is fully guaranteed for 30 
mont hs. 

First in a new line of transistorized 
stereo components being manufactured 
by the firm, the new amplifier can be 
operated on a.c. or d.c. power. Response 
is given as 20 to 20,000 cycles with less 
than 1 per -cent distortion. The unit 
measures 3 inches high by 12 inches 
wide by 7 inches deep and comes in a 
furniture -finished wood cabinet. 

COMPACT SPEAKER SYSTEM 
Ercoau Corp.. 16 W. 46 St., New York, 

N.Y. is distributing a new Swedish 
speaker system of compact proportions. 
Known as the "Nordic I," the system in- 
cludes woofer, tweeter, and crossover 
network pre -assembled in a furniture- 
finished enclosure. 

A unique feature of the drivers is the 
use of a multi -layered free -floating cone, 
described as a "sandwich" and said to 
reduce harmonic distortion. Each layer 
of the speaker cone. from the edge sus- 
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With thundering applause... 
here's what they say... 

"It is the best tube tester I have ever owned." 
F. M., MONROE, LA.. TV TECHNICIAN 

"It's a real asset to any serviceman." (35 years 
in servicing) C.H. W., EAST PRAIRIE, MO., TV TECHNICIAN 

"This is the best checker I have ever used." 
E. L.R., HASTINGS. MICH., TV TECHNICIAN 

"A must for every serviceman. A real Time Saver 
at a reasonable price." W.P., ERIE, PA., TV TECHNICIAN 

"The most complete and reliable instrument I ever 
bought for this price." 

H. P. R., QUEBEC, CANADA, TV TECHNICIAN 

"I already own one. This is my second Mighty Mite." 
PHILCO DISTRIBUTOR, ST. LOUIS, MO. 

"Mighty Mite has paid for itself the first month." 
W.C., UNIONTOWN, PA., TV REPAIR 

"I have found the Mighty Mite all that you say it is and 
more. It tests tubes that my other tester, costing twice 
as much, will not test." L.K.E., W9PWQ, CHICAGO. HAM 

Sonore Som says 

t/gr'',14r/r4 4;49 here's why the 
Mighty Mite finds them all. It checks tube grid 
circuits with the same high sensitivity as the indis- 
pensable Sencore LC3 Leakage Checker; yet it 
checks emission, leakage and shorts just like the 
big, expensive testers. That's why we call it the 
Mighty Mite ... you can't miss! 

ONLY 

5950 
DI A LIN 

NIT 

Your Distributor 

Don't be misled . . . 

there's only one 
Mighty Mite! 

MAGAZINE TEST LABS SAY .. . 

Reporter, 
Nov., 
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' 

"Wh 

° putti' 
g 

the M odel TC 
' 

in the 

l 
tri 
p 

up' 

ete ter 
of 

6 
d 

o fWcurves 

f he 
pridec 

en 

feed tu 

t 

to 

iq thdects. 
Iq n . h 

e 

j 
vr 

given 
in 

Sencore 

e ey 
even 

e toughest 

Les 
OeQne Electronics 

ch World, 
óthei tc:h kMd 

dozer, 796 
three testers ny had been tune page 

other !°Sts provided Each been passknown to . d r hand be 
. ' 

every 
new tu least t ° e o by 

Mighty condition preyiou n the the 
Mi fe ., checked 

ADDISON 2, ILLINOIS 

has them in stock 

It's so easy to carry on every service call. The 
Mighty Mite is the smallest, most compact 
complete tester made. Smaller than a port- 
able typewriter and with on all -steel case to 
protect it. Weighs less than 8 lbs. 
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JClIapiG 
captures 

magnificent 

pipe organ 

tone 

in a 

tiny 

electronic 

tube . 

LT ire is magnificent Pipe Organ tone; tre- 
mendous tonal color range; two 6I-note 

ply-organ keyboards; hand -rubbed cabi- 
netry in the finish of your choice. Taken 
together they comprise a superlative elec- 
tronic instrument comparable to organs sel- 
ling for $2,500 to $6,000. 
Yet, when you assemble the Schober of your 
choice, you save more than half the normal 
cost and create a superb instrument to bring 
the delightful gift of music to your family. 
Matched kits and printed circuitry make it 
possible. 
Work requiring knowledge and experience 
is eliminated. All that remains is the pride 
and pleasure of watching a fine musical in- 
strument take shape under your own hands. 
The Schober organ you assemble will equal 
or surpass any factory -built organ for quality, 
reliability and circuitry. 

And the Schober electr_n:_ 3:: ¡::s so easy 
to play! 
From the very first day even novices will 
transform simple tunes into deeply satisfying 
musical experiences - because unlike a 
piano whose tone dies away almost as soon 
as the keys are struck, organ tones continue 
to sing out as long as the key is held down. 
Then, by simply moving your right foot, you 
change the volume so that the sound be- 
comes rich and alive. 
The coupon brings you full details on how 
you can start building the Schober of your 
choice with an investment of as little as 
518.95. In addition, you may have an excit- 
ing 10" LP record demonstrating Schober's 
full range of tones and voices. The $2 charge 
for the record is refunded when you order 
your starting kit. No salesman will call. 
MAIL THIS COUPON TODAY 

THE 1rC /COff- /G 6"(C/12 CORPORATION 
Dept. RN -11, 43 WEST 61ST STREET, NEW YORK 23, N.Y. 

68 

The Schober Organ Corp., Dept. RN -11 
43 West 61st Street, New York 23, N.Y. 

O Please send me FREE full-color booklet and other 
literature on the Schober organ. 
Please send me the Hi -Fi demonstration record. 
I enclose $2 which is refundable when I order 
my first kit. 

name 

address 

city zone state J 

pension, through the damping layer, and 
then to the sound generating layer, is 
made of a different fibre. Claimed re- 
sponse is 45 to 18,000 cycles. The tweeter 
cuts in at 5000 cycles with crossover oc- 
curring at 7500 cycles. 

STEREO TAPE DECKS 
Ampex Audio Co., 1020 Kifer Rd., 

Sunnyvale, Calif. has announced two 
tape players that contain the basic 
mechanism used in the company's Model 
960 equipment. 

Model 934 is supplied without play- 
back preamplifiers, the signal being 
taken directly from the heads and fed 
to suitable inputs on an external pre- 
amplifier. Model 936 includes self -con- 
tained playback preamplifiers, equalized 
for connection to power amplifiers 
and /or an audio control unit. 

Both tape decks are two -speed (3R.í 

101 7' 

and 71,z ips) units, and will play quar- 
ter -track stereo, half -track stereo, full - 
track, and monophonic. 

STEREO AMPLIFIER KIT 
Allied Radio Corp., 100 N. Western 

Ave., Chicago 80, Ill. has introduced a 
70 -watt integrated stereo amplifier in 
kit form. Designated by stock number 
83 -YU -934, the unit delivers 35 watts 
power per channel, with an IHFM mu- 
sic- power rating of 96 watts. Featured 
is a blend control to regulate channel 
separation, as well as a "center chan- 
nel" output. 

Response is stated as `1 db, 20 to 

35,000 cycles at 35 watts output on each 
channel. At this level, harmonic distor- 
tion is given as under 0.5/, and IM dis- 
tortion as under 1',; . Hum and noise are 
better than 75 db below rated output. 

Printed circuit switches, printed cir- 
cuit boards. and special plug -in assem- 
blies of resistors and capacitors are 
offered as time -saving and error- reduc- 
ing features for the kit builder. 

AUDIO INPUT TRANSFORMERS 
Chicago Standard Transformer Corp., 

3501 W. Addison St., Chicago 18, Ill. has 
introduced three new audio input trans- 
formers which are claimed to have a 
wide variety of applications in both 
original equipment and as replacements. 

All three transformers have a primary 
impedance of 600/500 ohms center- 
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tapped. Stancor unit A -4778 is a line -to- 
grid transformer. Model A -4779 is for 
line -to- single or push -pull grid applica- 
tions. Model A -4780 is for line -to -push- 
pull applications. Additional information 
can be obtained by writing to the manu- 
facturer, requesting Stancor Bulletin 
575. 

TRANSISTORIZED COMPONENTS 
Johnson Electronics, Inc., P.O. Box 

1675, (':ssrlherrv. Fln is nffr`rin^ Iran- 

sistorized components designed specifi- 
cally for the background music industry. 

Shown here is Model JE 25 MA, a 25- 
watt amplifier, with response from 30 
to 7500 cycles, ±3 db. The multiplex 
tuner features sensitivity of 2 mv. for 
20 db of quieting. Audio response is be- 
tween 50 and 9000 cycles. The tuner is 
crystal controlled. For more details, 
write to the manufacturer. 

STEREO SERVICE KIT 
Motorola Inc.. 4545 W. Augusta Blvd., 

Chicago 51, Ill. has introduced a "stereo - 
phono service kit" for service dealers 
and technicians. The kit includes three 
different ceramic cartridges, a Motorola 
idler wheel replacement, a strobe disc, 
a stylus pressure gauge, and a manual 
covering the latest record -changer serv- 
icing techniques. 

The three phono cartridges are exact 
replacements for units employed in 
1961 Motorola stereo sets, but report- 
edly can be used in most changers re- 
quiring ceramic pickups. All employ a 
diamond /sapphire stylus. 

"STEREO ONLY" CARTRIDGE 
Benjamin Electronic Sound Corp., 97- 

03 43rd St Ave., Corona 68, N. Y. an- 
nounces a new magnetic phono cart- 
ridge designed for use with stereo rec- 
ords only. According to the New York 
importer and distributor of ELAC prod- 
ucts, the new cartridge "is the standard 
playback cartridge used by broadcast 
studios throughout Europe." 

Called the "Studio" and designated as 
Model ST -310D, the new cartridge 
comes with a 0.52 -mil diamond stylus. 
Stated specifications include: frequency 
range of 20 to 20,000 cycles; crosstalk 
damping of 24 db; tracking force, 3 -5 
grams. 

"TRI- HELIX" SPEAKER 
Lafayette Radio Corp., 165 -08 Lib- 

erty Ave., Jamaica 33, N.Y. has brought 
out a 10 -inch three -way speaker de- 
signed expressly for "bookshelf" enclo- 
sures. Designated as the "Tri- helix," 
stock No. SK -180, the new speaker uti- 
lizes three mechanically and electron- 
ically independent speakers mounted 
within a single 10 -inch frame. The two - 
inch tweeter and the five -inch mid- 
range speaker are fed by a built -in 
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BREAKTHROUGH 

IN KIT 
DESIGN. 

LK.72 72.Watt stereo complete amplifier kit (left), $149.95. LT.10 WideBand FM Tuner kit $89.95. 

H. H. Scott takes totally new approach . . 

makes kits easier -to- build, better performing! 

BREAKTHROUGH! Here, for the first time, 
are kits with the performance, features and 
handsome good looks of H. H. Scott factory - 
assembled components . kits that are a 
real pleasure to build and so expertly de- 
signed that you can achieve professional re- 
sults in just a few hours. 
H. H. Scott assures you the performance of 
factory -built units with these innovations: 
1. All mechanical parts such as terminal 

strips and tube sockets are firmly pre - 
riveted to the chassis thus assuring sturdy 
professional construction and eliminating 
the bother of this time- consuming 
operation. 

2. Every wire and cable is already cut to 
exact length and pre- stripped. This saves 
you time and assures professional per- 
formance because exact lead length is 
automatic. 

3. To take the guesswork out of assembly, 
electronic parts are mounted on special 
cards in the order in which they are used. 
No loose bags of parts to confuse you. 

4. Full color diagrams in easy -to- follow in- 
struction book simplify assembly and re- 
duce errors because you match the part 
to the color diagram. 

HERE'S WHAT ENTHUSIASTIC OWNERS 
SAY: 

. designed to professional standards; 
sound absolutely clean; very sensitive; in- 
struction book of outstanding clarity." - 
Major B. W. Cotton, Jacksonville, Ark. 
"Looked long for the best lit - and found 
it . best Instructions I ever saw, un- 
believably simple to build." - M. Green- 
field, White Plains, N. Y. 

. I would run out of superlatives if I 

tried to adequately state how I feel about 
this tuner . . ." - Samuel R. Harover, 
Jacksonville, Ark. 

. . without a doubt the easiest kit I 

have ever built (out of 11) ..." - B. P. 

Loman, Jr., Rochester, N. Y. 
. finest kit I have ever ouilt. And one 

of the finest tuners I have heard, kit or 
otherwise." - A. J. Zilker, Houston, Texas. 

Is H.H. SCOTT 
H. H. Scott Inc., 111 Powdermill Road 
Maynard, Mass. Dept. 160.04 

Rush me complete technical specifica- 
tions on H. H. Scott kits. Include your 
new "1961 Guide to Custom Stereo." 

Name 

Address 

City 7one-State 
*Prices slightly higher West of R7cktes. 

Export: Tolosa International Corp., 171 Mullion Ara., N.Y.C. 
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there is 
no margin 

for error 
when striving for 

the ultimate 
in stereo 

sound 
re- creation 

SHURE 
HI -FI PHONO CARTRIDGES 

Tiny though it is, the cartridge can make 
or break a stereo system. For this breath- 
takingly precise miniaturized electric gen- 
erator (that's really what it is) carries the 
full burden of translating the miles -long 
undulating stereo record groove into usable 

CARTRIDGES 
Standard M8D. A superb blend of 
quality and economy.....$16.50 
Custom M7D with N210 
\ \idrly .urluinnd $36.75 
Professional M3D with N21 D 
stylus. Choice of the 
critics $47.25 
Laboratory Standard Model M3LS. 
Individually calibrated, limited 
quantity $75.00 

electrical impulses ... without adding or 
subtracting a whit from what the recording 
engineer created. Knowing this keeps 
Shure quality standards inflexible. 
Shure Brothers, Inc., 222 Hartrey Avenue, 
Evanston, Illinois. 

TONE ARMS ¡ 
Studio Dynetic. Integrated arm 
and cartridge. Cannot scratch 
records. $89.50 
Professional Independent Tone Ann. 
For any quality cartridge . 

stereo or mono. $29.95 

It 

engineering degree in 27 mos. 
Become an Electronics Engineer. Share rewards of col- 
lege degree ... more income, rapid advancement. Im- 
portant firms interview Jeniort. They like Tri -State 
graduate,. Qualify faster here. Bachelor of Science De- 
gree in 27 Month, in Electrical (Electronics or Power 
major). ? fechan cal, Chemical, Aeronatical. Civil En- 
gineering. In 36 Month, in Business Administration 
(General Business, Accounting, Motor Transport Man- 
agement majors). For earnest, capable. mature stn 
dents. Small classes, More professional class hours. 
/fell -c.: -sipped labs. Dorms. Campus. .Mod,/ rout. 
En' - mg, Sept.. jan., Mar. Founded 1884. Write 

). JI..MrCarthy, Director o) ldmiuiont Inc 
Caren.' %t.,,,t, 
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1641 Coll.rg., Ave., Angola, Indiana 

PACKAGE HI FI 
or SINGLE COMPONENTS 2 

You'll find our prices low and service fast. 
S 

S 
Write for our quotation. 

s CENTER INDUSTRIAL ELECTRONICS, Inc. 
`74'L Cortland. Street, New York 7, N. Y. S 

iF MAIL ORDER HI -FI 'Mg 
You 

asource wapurchase assured of perfect 
from one 

We 
deliver t hl -fl mponents. recorders & tape 
within 20 hours. SEND US YOUR LIST OF HI -FI RE. 
QUIREMENTS FOR OUR WHOLESALE QUOTATION and 
FREE Catalogue. WE WILL NOT DE UNDERSOLD. 
Write us for proof of this statement. 

CARSTON 
,25 -TD E. 88 St. New York 28. M.Y. 

electrical network with crossover fre- 
quencies at 1500 and 5,000 cps. To min- 
imize interaction among the three 
cones, the mid -range and tweeter units 
are mounted eccentrically or off -center 
with relation to the woofer. Addition- 
ally, they are completely enclosed in 
their own baffles. 

MATCHED CABINETS 
Homewood Industries, 26 Court St., 

Brooklyn, N.Y. has introduced matched 
equipment and speaker cabinets for 

housing various combinations of stereo 
components. The cabinets are fully as- 
sembled and ready to finish by the pur- 
chaser. The speaker enclosure unit has 
an adjustable bass -reflex port that can 
accomodate either 12 -inch or 8 -inch 
speakers. 

The equipment cabinet is well- vented. 
Both units are of lowboy design and are 
fitted with 5 -inch brass -ferruled legs. 

STEREO TUNER 
Electronic Instrument Co., Inc., 33 -00 

Northern Blvd., Long Island City 1, N.Y. 
has introduced a new Eico FM /AM 
stereo tuner, available in factory -wired 
or kit form. Two completely independ- 
ent sets of controls allow the tuner, 
Model ST96, to be used for separate 
FM and AM reception, or for AM /FM 
stereo, or -with the addition of an 
adapter -for FM- multiplex. 

Both the AM and FM sections have 
pre -wired, pre -aligned r.f. and i.f. stages 
to facilitate building the unit from the 

kit. The FM section uses switched a.f.c., 
as well as a.g.c., stabilized low limiting 
threshold for weaker signals, and broad- 
band ratio detector for "improved cap- 
ture ratio and easier tuning." FM fre- 
quency response is given as 20 to 15,000 
cycles. 

The AM section features switched 
"wide" (to 14 kc.) and "narrow" (to 
7 kc.) bandpass. AM frequency response 
is stated as 20 -9000 cycles (wide) or 
20 -4500 cycles (narrow). 

QUARTER -TRACK STEREO HEAD 

Robins Iudu.efries Corp.. Flushing 54, 
N.Y. has announced a new M/M quar- 
ter -track stereo record /playback tape 
head, designed as an exact replacement 
for a number of popular tape recorders. 

Known as Model 5Q17 -105, the new 
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head serves as replacement on the fol- 
lowing models : Bell T -200, T -201, T -203. 
BT205 -1B, T -206, T -207S, T -211, 
BT205 -0B; Ekotape 250, 360, 362; and 
VM 714 and 750A. 

COMMUNICATIONS -RADIO SYSTEMS 

Webster Productolllutic Corp., 795 
Monroe Ave., Rochester 7, N.Y. has an- 
nounced a line of "communications -ra- 
dio" systems for a number of uses in 
the home, such as answering the door, 
minding the baby, playing music 
throughout the house, communicating 
from room to room, and clock radio 
applications. 

A variety of basic units and acces- 
sories is available in this new "Guard - 
ian" line. For full particulars, write to 
the manufacturer. 

STEREO CONTROL AMPLIFIER 
Sherwood Elect ion u' Laboratories, 

Inc., 4300 N. California Ave., Chicago 
18, Ill. has announced a new stereo am- 
plifier- preamplifier rated at 80 watts, 
music -power rating. Designated as 
Model S -5000 II, the new instrument is 
said to be an improved model of the 

a.._--A11°- "..+'5LP999811 

GG GEE.e.. 
- 

firm's S -5000 amplifier. Power output of 
the new version is 36 watts per channel. 

Included on the new amplifier are new 
12 db -per- octave scratch and rumble 
filters, ten two -channel controls, stereo 
normal /reverse switch, phase inversion 
switch, and dual amplifier monophonic 
operation with either set of inputs. Hum 
and noise are listed as 60 db below rated 
output. Phono sensitivity is 1.8 mv. The 
amplifier provides for a "third channel" 
output. 

STEREO REMOTE CONTROL 
Sun Radio Service, 320 Chestnut St., 

Kearny, N.J. has announced a remote 
control unit for use in stereo systems 
that employ a separate preamp and 
power amp. 

Controls include balance, channel, 
and volume. A special low- capacitance 
cable minimizes high -frequency loss. 
The unit may be used up to 30 feet away 
from the rest of the system. It is avail- 
able in a metal enclosure or in a walnut 
or mahogany cabinet. 

"CITATION" FM TUNER 
Harman - Kardon, Inc., Plainview. 

Long Island, N.Y. has announced the 

"Citation III" FM tuner, available as a 
kit or factory -assembled. Reportedly, 
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for the money 
circuit by tubes by 

Amperex' 

EICO described the Amperex tubes used in their new 
HF89 100 -Watt Stereo Power Amplifier with the word, 
"unsurpassed." And with good reason. The HF89 delivers 
100 RMS watts undistorted from 20 to 20,000 cps. IM dis- 
tortion at normal listening levels (even with low-efficiency 
speakers) ... less than 0.1 %! 

To achieve these standards, EICO chose 4 Amperex 
6CA7 /EL34's for the HF89's output stage and 1 Amperex 
12AX7 /ECC83 for its voltage amplifier stage. The re- 
sults: full -rated power output, inaudible distortion, low 
hum and noise, and the absence of microphonics. z These and many other Amperex 'preferred' tube types 

i have proven their reliability and unique design advantages 
in virtually all of the world's finest audio components. 

- Write today for the Audio Designers Handbook, new 
33 -page booklet featuring 14 pages of complete schematics 

about hi -N tubas of mono and stereo preamplifiers and amplifiers. Price, 
for hi -fi circuitry $1.50. Amperex Electronic Corp., Special Purpose Tube 

Division, 230 Duffy Ave., Hicksville, Long Island, N. Y. 

AMPEREX TUBES FOR QUALITY HIGH-FIDELITY AUDIO APPLICATIONS 

POWER AMPLIFIERS 
6CA7 /1134: 60 w. distributed load 
7165: 20 w., push-pull 
MS/ELM 17 w., push -pull 
SCWS /E116: 25 w., high current, 

low voltage 
6IMS /ECL$2: Triode -pentode, 8 w., 

push -pull 

VOLTAGE AMPLIFIERS 
5267 /E116: Pentode for pre -amps. 
12ÁT7 /ECC111: Twin triodes, low 
12AU7 /ECC12: hum, noise and 
I2Á27 /ECC12: microphonics 
6lll /ICF10: High gain, triode- 

Pentode, low hum, noise and 
mit rop h o n itS 

RF AMPLIFIERS 
GEM Frame grid twin triode 
CERS: Frame grid shielded triode 
1E117 /EF182: Frame grid pentode 

for IF, remote cut -off 
6E17/EF114: Frame grid pentode 

for IF, sharp cut-off 
61101 /ECCss: 

Dual triode for FM tuners 
60C1 /EIFIC: Duo -diode pentode 

RECTIFIERS 
654 /EZIO: Indirectly heated, 90 mA 

6CÁ4 /EZ11: Indirectly heated, 150 mA 

5AR4 /CZ24: Indirectly heated, 250 mA 

INDICATORS 
6F66 /EM54: Bar pattern 
IM2 /DM70: Subminiature "eacla- 

'nation" pattern 

SEMICONDUCTORS 
2N1517: RF transistor, 70 me 

2111516: RF transistor, 70 me 

2N1515: RF transistor, 70 me 

114542: 
Matched pair discriminator 
diodes 

IN17A: 
AM detector diode, 
subminiature 

- MSS 

Lag -55 Audio Generator Sine Square 

A multi -purpose generator for meas- 
urements on audio equipment -amplifiers, 
speakers, networks. Three waveforms: 
sine, square and complex for all types of 
measurements including response, distor- 
tion, transient and 1 -M distortion checks. 
Full range is from 20 to 200,000 cps, out- 
put 5 volts with minimum amplitude vari- 
ation throughout whole range. 

OHMATSU ELECTRIC CO. LTD. 
850 Tsunashima -Cho, Kohoku -Ku 

Yokohama, Japan. 

wem ".C£rAD$R" tea iwlzw.ert 
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Here's 

what you 

need to 

know about 

SEMI- 

CONDUCTORS! 
DIODES TRANSISTORS 

THERMISTORS VARISTORS 

Power and controlled RECTIFIERS 

ZENER DIODES PHOTO CELLS 

PARAMETRIC and MAGNETIC 
DEVICES, etc. 

plus 
using, testing and 

measuring 
semiconductors 

Here at last k a down -to -earth 278 -page book that 
gives you a practical working knowledge of semi- 
conductors -from transistors to diodes. power and 
controlled rectifiers, ZENER diodes, varistors, ther- 
mistors, photo cells, parametric and magnetic devices 
and all the rest ! It answers your questions about 
these remarkable little devices- equips you with the 
complete know how of their types, construction, cir- 
cuit applications, testing and use. 

No other field of electronics in recent years has 
experienced such remarkable growth. SEMICON- 
DUCTOR DEVICES by Rufus Turner gives you a 

clear understanding of the entire subject -and clots 
it without a lot of complicated mathematics. It has 
been specifically written for electronic technicians, 
servicemen, experimenters who are finding it increas- 
ingly important to have more than just a casual 
knowledge of these little devices which arc literally 
revolutionizing electronic circuitry and design. 

Standard and special -purpose types and their uses 
are fully explained. Over 250 illustrations demon- 
strating semiconductor circuitry and operational and 
construction features greatly simplify your under- 
standing of the subject. 0/ particular impartanct. 
method, of telling and measuring ,emintudurtor d, - 

rires are spelled unt in detail. Price $6.95 on IOday 
money -back çua r.lntcc b;i sis. 

- - -- 10 -DAY FREE EXAMINATION - --n 
Dept. RN -41, Technical Division, 
HOLT, RINEHART and WINSTON, Inc., 
383 Madison Ave., New York 17, N. Y. 

Send Turner's big. 278 -page SEMICONDUC- 
TOR DEVICES Manual for 10-day free exam - 
nation. If I decide to keep book. I will then 
promptly send you $6.95 In full payment. If not. 
I will return book postpaid and owe nothing. 
1 SAVE! Send 55.55 with order and we pay 

postage. 
Same 10-day privilege with 

money promptly refunded./ 

Mante 

Address 

City, Zone. State 

III salr: U.,. I. t-.C. r.n 
i,;l.._,. th ,,,,,., t. (J,mf.,r. 
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the new tuner has no measurable dis- 
tortion or station drift, "breaks the 
noise barrier" of 5 db by using a 4 db 
RCA nuvistor tube for the front -end 
circuit 1 which is also claimed to in- 
crease sensitivity), and has an audio 
range stated as three octaves above and 
below human hearing. 

As in other "Citation" units, the tuner 
uses terminal -board construction. To 
facilitate the work of the kit -builder, 
most of the critical tuner elements are 
pre -wired and aligned in a newly de- 
veloped "FM cartridge" which includes 
the third r.f. stage, mixer, oscillator, i.f. 
sections, and a.f.c. With this cartridge 
as a "standard," the hobbyist can use 
the two tuning meters provided to main- 
tain alignment of other sections of the 
tuner. 

The tuner embodies many other ad- 
vanced circuit and design features; for 
full details, write to the manufacturer. 

4 -TRACK STEREO RECORDER 

North American Philips Co., Inc., 
High Fidelity Products Div., 230 Duffy 
Ave., Hicksville, Long Island, N.Y. has 
announced the Norelco "Continental 
300" (Model EL3542), a 4 -track stereo 
playback and monophonic record /play- 
back tape recorder. 

Completely self -contained, the "Con- 
tinental 300" includes a tape drive 
mechanism, recording /playback pream- 

plifier, power amplifier, and a wide - 
range speaker. Also furnished is one of 
the firm's dynamic microphones. 

The unit plays standard 4 -track stereo 
tapes through an external preamplifier/ 
amplifier, the signal being taken direct 
from the head. The machine will also 
record and play 4 -track mono tapes 
through its own facilities or through an 
external sound system. 

NEEDLE ASSORTMENT 
Astatic Corp., Conneaut, Ohio, which 

recently announced the "Asta- Stock" 
system for distributors of its needle 
line, is now supplying dealers with a 
complete stocking and merchandising 
center for its needles. 

The "center" consists of an attrac- 
tive cabinet that contains 50 needles of 
43 different types, as well as replace- 
ments for all new phonographs includ- 
ing 1960 stereo sets plus all popular 
mono replacements. Complete cross - 
reference information is provided. 

"LANGUAGE LAB" RECORDER 
Telectio Industries Corp., 35 -16 37th 

St., Long Island City 1, N.Y. has an- 
nounced its Model TR- 922 -C, designed 

primarily for "language laboratory" ap- 
plications. Its purpose is to assist an 
instructor teaching students a foreign 
language in group or individual instruc- 
tion. 

Special features of the TR -922 -C in- 
clude: a "record- practice" switch which 
permits the student to listen and record 
simultaneously; individual controls for 
instructor and student; dual headphone 
jacks; tape indexer; dual -track opera- 
tion; and three speeds -1%, 3%, and 
71/2 ips. 

ELECTROSTATIC SPEAKER KIT 
Neshaininy Electronic Corp., Nesha- 

miny, Pa. has announced a wide -range 
speaker system '_, 

"kit," consisting 
of an electrostatic 
mid- and high - 
range speaker, 
and a matching 
dynamic woofer 
pre -mounted on a 
rigid 191/2" x 16" 
panel designed 
for installation in 
existing furni- 
ture, walls, or into custom -built units. 

Known as the "JanKit 41," it em- 
ploys a JaasZen electrostatic speaker 
with two push -pull radiators respond- 
ing from 700 to beyond 30,000 cycles. 
The woofer is a Nesh.aminy Model 350 
speaker, a high -compliance, 11 -inch 
cone woofer with response reported 
down to 30 cycles. 

The system is supplied with instruc- 
tions for mounting, or for building a 
shelf -type enclosure to house the sys- 
tem. 

NOVEL SPEAKER SYSTEM 
Polycoustic Co., 958 Arguello Drive, 

San Leandro, Calif. has introduced a 
speaker system that employs a total of 
28 speakers, specially treated and in- 
stalled in an enclosure described as a 
"vented infinite baffle." Six of the speak- 
ers are hard -cone tweeters. 

The system is said to provide excep- 
tionally wide sound dispersion, has a 
claimed response of 30 to 15,000 cycles 
± 2 db, an efficiency of 20 per -cent. im- 
pedance of 8 ohms, and distortion of 1 

per -cent at 100 db output. 
The speaker is being offered in kit 

form or fully assembled. 

AUDIO CATALOGUES 

BOGEN PORTABLES 
Bogen- Presto Diu., Box 500, Paramus, 

N.J. is offering a six -page brochure and 
engineering specification sheets on the 
new Bogen VP -20 and VP -40 portable 
transcription players. The brochure 
(Catalogue No. 702) and the spec sheets 
(ES -VP -20 and ES- VP -40) are avail- 
able on request to the manufacturer. 

ROCKFORD CABINETS 
Rockford Special Furniture Co.. 1803 

W. Belle Plaine, Chicago 13, Ill. has 
issued Bulletin R -19, describing new 
cabinets for housing stereo or mono 
high -fidelity components. Write to the 
company for a free copy. 3a- 

ELECTRONICS WORLD 
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CHA N/ilL 
MASTER 4 

harps 
on one 

theme: 

PERFORMANCE! 

To make the most, feature the best - sky -high quality products by 
Channel Master. Channel Master 
moves the goods because it delivers 
the goods. It's the brand that gives you 
those heaven -sent little "extras ". Top 
quality and top performance for your 
customers - maximum volume and 
profits -you get the best of both. Just 
follow your "growth line" - Channel 
Master. 

CHANNEL MASTER 
SUPER 10 T -W ANTENNA 

The most powerful super- fringe an- 
tenna yet developed. Based on 
Channel Master's unique Traveling 
Wave principle, it has 10 elements 
and offers up to 78% more power for 
picture -poor homes. 

. . ' ... . 
. 

CHANNEL MASTER 
TENN -A -LINER ROTATORS 

The only automatic rotator that can 
be aimed within one degree of the 
required direction. Unsurpassed ac- 
curacy, plus great repeatability and 
easier, quieter operation. 

CHANNEL MASTER 
PREMIUM QUALITY TUBES 

America's fastest growing line! 
Longer -lasting, uniformly dependable, 
with minimum call- backs. No other 
tube make offers greater oppor- 
tunity for profits than these fully 
proved performers. 

CHANNEL MASTER works wonders in sight and sound 
11:14 Y1111, N I 
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COYNE'S New Complete 

A 
öOTING SN 

TROUBLE s 
Takes Headaches Out Of 
All Servicing Problems! 

TRANSISTOR TROUBLES 
IN 12 MINUTES! 

Trouble -shoot every type 
of circuit in ALL transis- 
torized equipment! 525 
pages: hundreds of illus- 
trations; 120 check 
charts! $5.95 

RECORD CHANGER 
TROUBLES IN 5 MINUTES! 
Locate mechanical and 
electronics troubles fast. 
Covers all makes. 320 
pages; 450 photos; 5h 
check charts! $3.95 

GiY 0e;iet. 
TV TROUBLES 

IN 10 MINUTES! 
Find the exact sound or 
picture trouble in any 
TV set from 700 possi- 
bilities! 300 pages; 300 
diagrams. check charts! 

'54.95 

COLOR TV TROUBLES 
IN 15 MINUTES! 

Pavers every type of color 
TV and picture tube! 550 
pages; 362 check charts. 
diagrams, picture pat- 
terns! $5.95 

Simple Check Chart System Saves Time 

These amazing practical handbooks with an 
ENTIRELY NEW METHOD, show you 
how to find the trouble in ANY tv, record 
changer or transistor circuit FAST! Index 
tells you where to look; famous Check - 
Charts help you pin -point the exact trouble 
in minutes! These on -the -job books quickly 
pay for themselves in profitable new busi- 
ness and valuable time saved! 

SEND NO MONEY! 
list niai ,onpon for 7 I ).1]' FREE 
TRIAL. l.. If >I/11 keep all 4 books. 
pay only sí.011 per month until 
$'I.;: I'1 

:I.I 

VALUABLE 
FREEC /F7! 
Send fo,FREETRIAL 
OFFER of all 4 Pin. Point books and[et 
FREE book. "Bi[[er 
Profits In TV" who. theryoukeeosenes 
or not! 

Educational Book Publishing Div. 
COYNE ELECTRICAL SCHOOL, Dept. 41 -RT 
1455 W. Congress Pkwy., Chicago 7, III. 
D 4-Book PIN-POINT 

FREE TRIAL p per offer. For individual 
7-day 

For individ l books 
check below. ] TV i $4.95 plus postage) 

..] RECORD CHANGER 153.95 plus postage) ] COLOR TV 155.93 plus postage) 
] TRANSISTORS 1$5.95 plus postage) 

Name Age 

Address 

City Zone...State 
D $18.95 Cash Price enclosed for 4 books. 
O Send 4 books C.O.D. for $18.93 plus 51.0. 

fee. COYNE PAYS POSTAGE ON ALL CASH 
& C.O.D. ORDERS. 7 -Day money -back 
guarantee on Cash or C.O.D. orders. 
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Within the Industry 
(Continued front paye 22) 

operated as a division of the parent firm 
under the direction of its present presi- 
dent, Charles George ...THOMSON RAMO 
WOOLRIDGE INC. has moved to acquire 
RADIO CONDENSER COMPANY of Camden, 
N.J. by exercising its option to buy 
more than 90 per -cent of the New Jer- 
sey firm's outstanding stock. 

WILLIAM J. SLAWSON has joined the sales 
staff of the Weston Instruments Divi- 

sion, Daystrom, In- 
corporated, as prod- 
uct sales manager of 
"Vamistors." 

Mr. Slawson 
brings to his new job 
.ome twenty -one 
>ears of experience 
ill electronic and in- 
dustrial sales. Be- 

fore coming to Weston he was general 
sales manager for the industrial division 
of Telectro Industries, and prior to that 
he held positions with PRD Electronics, 
Pyramid Electric, and ITT Federal Di- 
vision. 

Mr. Lawson attended New York Uni- 
versity and is a member of the Institute 
of Radio Engineers. 

, 

BELL TELEPHONE LABORATORIES has re- 
ceived the annual "Industrial Science 
Achievement -Award" given by the 
American Association for the Advance- 
ment of Science. (AAAS) 

The award was made, in part, for 
Bell Labs' work with signals reflected 
from the passive satellite, Echo I; their 
work with an optical maser; their work 
with the first electronic telephone 
switching system; and other research 
and development projects. 

a e * 

CHARLES A. VOLZ, JR., has been elected 
president of Olympic Products. He suc- 
ceeds JOSEPH B. SCHAEFER who becomes 
chairman of the board of directors... . 

RICHARD J. STONE has been named su- 
pervisor of the Delay Line section of 
the Corning Glass Works research de- 
partment.... GEORGE E. SPAULDING, JR., 
has been elected to the newly created 
post of vice -president in charge of en- 
gineering operations, Photo Products 
Division of Bell and Howell Company. 

. Hoffman Electronics Corporation 
has named DR. GEORGE WERTWIJN as en- 
gineering head of its Evanston plant. 
. . . ROBERT D. SCHMIDT has been pro- 
moted to director of engineering by 
Telemeter Magnetics Inc. . . . EVERETT 

TIBBETS has been named general mana- 
ger of Exact Engineering and Manu- 
facturing Inc.... JOHN P. HASTINGS has 
joined the staff of Canoga Electronics 
Corporation as manager, special proj- 
ects. . . . DR. JOHN C. R. KELLY, JR. has 
been named director of the newly cre- 
ated centralized technical services of 
Westinghouse central laboratories... . 

PALMER M. CRAIG has been appointed di- 
rector of operations of Philco Corpora- 
tions' Western Development Labora- 

tories. . . . Texas Instruments reports 
that ROBERT C. DUNLAP, JR. has been 
elected vice -president succeeding FRED 
J. AGNICH who has resigned. 

a s * 

EMIDIO A. D.LOLLIS has been appointed 
engineering manager of Raytheon Cont- i pany's Receiving 

Tube Operations. 
Mr. DeLollis joined 

and development en- 
gineer in 1946, and 
has been assistant 
head of the receiving 
t ube design depart- 
ment since 1957. He 

will now direct design and specifica- 
tions, product development, production 
engineering, and engineering services 
for the Operation. 

During World War II, he was a major 
in the U. S. Marine Corps. He graduated 
from Clark University, received his M.A. 
from Boston University, and is a mem- 
ber of the American Physical Society. 

Mr. DeLollis replaces Niles P. Gowell, 
who has been promoted to division engi- 
neering manager for Raytheon's Indus- 
trial Components Division. 

a a 

JOHN F. MORTEN has been appointed to 
the new post of manager of marketing 
services for the Weston Instruments Di- 
vision of Daystrom. He was formerly 
director of product planning for the di- 
vision ... Motorola Semiconductor 
Products Inc. has appointed EDWARD C. 
MEHM to the newly created post of dis- 
tributor merchandising manager, east- 
ern area. He will make his headquarters 
in Clifton, N.J.... THOMAS P. CLEMENTS 
has been promoted to the post of sales 
manager for the distributor division of 
The Hickok Electrical Instrument Com- 
pany. He was formerly national service 
manager for the Admiral Corporation 
before joining the instrument firm in 
1958 ... The Electronics Division of El- 
gin National Watch Company has 
named E. C. SPEVAK engineering manager 
and DUANE C. MANNING marketing man- 
ager. Both men will headquarter at the 
division's plant in Burbank, California. 

a a e 

WALTER H. CHUDLEIGH, Jr., staff engineer 
for General Atronics Corporation, has 

1 been appointed a 
vice -president of the 
firm's subsidiary, 
Atronic Products 
Inc. 

Prior to joining 
the firm in 1957, he 
taught at Rice, spent 
two years as a radar 
maintenance officer 

in the Navy, a year at guided missile 
research for the Naval Air Material 
Center at Johnsville, seven years at 
research for the Philco Corporation, 
and two years as a section manager 
with Westinghouse. 

At Philco he did pioneer work in color 
television and traveling -wave tubes: He 
is co- inventor of a probability ratio - 
sequential detector for search radar 
and holds several other patents in ad- 
dition. 

Raytheon as a design 

ELECTRONICS WORLD 
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FROM 
GULFPORT 

MISSISSIPPI: 
"Color reception 

is amaz- 

the first time we 
in9 

Feo"Y 
be able to sell 

yr ill 
color television 

FROM GREAT BEND 
KANSAS: 

'I've tested and used about every fringe an tenno. Your Powertron 
gives the sharpest recep. 
tion I have ever seen here." 

FROM FARGO 

NORTH DAKOTA: 

"It's fantastic! Were 
with 
get- 

ting several stations 

Powertron 
we've 

seen before." 

FIRST DEALER REPORTS N i nt 

POWERTRON 
World's First Electronic 

TV Antenna 
The Powertron antenna has caused more let- 
ters to flow into Winegard's offices than any 
thing we have ever made. TV service- techni- 
cians who have tried one are amazed at the 
tremendous reception and advantages of this 
new antenna. 

The Powertron is an all channel yagi an- 
tenna with a built -in high gain RF amplifier in 
one integral unit. It comes equipped with a 
power supply that lowers 117 V. AC to a safe 
24 volts which is fed up the lead -in to the 
antenna. It is 5 to 9 times more powerful than 
any other antenna made. 

With the Powertron, you can get your cus- 
tomers many channels they couldn't even see 
before. For example, in Burlington, Iowa, we 
easily pull in 9 channels where we used to 
pull in only 5 with a Color'Ceptor -our finest 
antenna before we developed the Powertron. 

You can run 10 TV sets with a Powertron 
and all of them will have a better picture 
than you now get on one set with your 
present antenna. 

You can make your installations 30 to 
40% lower in height with a Powertron with- 
out affecting reception, in most cases. 

You can remote the Powertron antenna 1/4 

mile away from the TV set and get a better 
picture than with an ordinary antenna 
mounted next to the set. 

You can deliver the clearest, sharpest, 
truest, color TV you've ever seen because the 
Powertron's extremely linear response makes 
it the only antenna that should be installed 
with a color receiver. 

In short, this antenna is amazing. But don't 
take our word for it -test one and see for 
yourself. Ask your distributor or write today 
for free technical bulletin. 

April, 1961 

Model P -44 Power- 
tron - $74.95 list, 14 

elements. 5 times more 
voltage gain than Color - 
'Ceptor. 

Model P -44X Power- 
tron with Pack - 
$91.90 list, 21 e e- 

ments. Up to 54 °° more 
gain, higher front to 
back ratio than Model 
P -44. 

Model SP -44X Super 
Powertron -$104.95 
list, 30 elements. Twice 
the gain of Model P -44. 

Win egard 
3003 -4 Scotten Boulevard Burlington, Iowa 
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Recent 
Developments 

in 
Electronics 

"Discoverer" 
Tracking Antenna 

This Philco -built tri -helix antenna array 
is used in the communications and control 
system of the "Discoverer" satellite pro- 
gram. The antenna receives v.h.f. doppler 
and telemetry information and permits 
simultaneous telemetry reception and dop- 
pler read -out to provide tracking data for 
the satellite. 

ELECTRONICS WORLD 

"Siamese- Twin" Transistor 
A valuable addition to RCA's line of transistors is a novel 
device dubbed the "Siamese- twin." The design incorporates 
two identical transistors within a single housing. The tran- 
sistors are two silicon types sharing a common collector. 
Initially, the unit will be offered as a d.c. chopper amplifier, 
a device that converts d.c. to a.c., so that it can be easily 
amplified or rectified to produce higher -voltage d.c. The 
selling price will be under $25 per unit in lots of a thousand 
or more. 

Televised X -ray Pictures 
X -ray studies are televised and recorded for repeated view - 
ings with this new "Televex" x -ray system developed by the 
Westinghouse Electric Corp. Demonstrating the new system 
for the first time is Dr. Bertram R. Girdany, chief radiologist 
at Children's Hospital of Pittsburgh, who proposed the sys- 
tem. At the right is the TV monitor where the x -ray image 
appears on the screen. Advantages of the system include 
improved visualization for the doctor, and reduced radiation 
exposure for the patient. 

Computer- Designed Computer 
Bell Telephone Laboratories' engineer is 
shown here checking out design informa- 
tion for the first computer built from com- 
plete information furnished by another 
computer. A subassembly of the computer 
is on the table. The computer will be used 
with the target -track radar for the Army's 
"Nike- Zeus" anti -missile defense system. 
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Jeep- mounted SSB Radio 
The first production units of a highly mobile jeep - 
mounted single -sideband communication system, de- 
signed and manufactured by Collins Radio Co., rolled 
into Camp Pendleton, Calif., ready for Marine Corps 
field use. The unit includes a 1 -kw. transceiver, 
mounted in a water -tight encasement, with over 
28,000 automatically tuned voice, c.w., and teletype- 
writer channels. 

Quartz Crystals 
Grown Commercially 

The world's first factory built to mass produce, 
synthetically, quartz crystals for communica- 
tions purposes went into production on a com- 
mercial basis recently at the Merrimack Valley 
Works of the Western Electric Co. The step sig- 
nified the emergence of the U. S. from depend- 
ence upon a foreign supply of quartz. A strategic 
material, quartz was in critically short supply 
during World War II. The entire crystal -growing 
process, which is done in closed vessels at a tem- 
perature of 700°F. and a pressure of 25,000 lbs./ 
sq. in., is completely automatic. The operation 
requires 3- weeks' time, after which the crystals 
are withdrawn as shown in the photograph. 

April, 1961 

Data Displays for Missile Ships 
Old, slow grease- pencil method of plotting aircraft seen in the 
upper portion of the photograph contrasts very sharply with the 
new U. S. Navy display console in the foreground. Developed by 
the Hughes Aircraft Co., the console displays graphically all 
aspects of aerial, sea -surface, and submarine warfare for com- 
batant ships within a fleet task force. Soon to be installed in 
Navy ships, the display system will eliminate human error and 
delays which often plagued the old system and will provide light- 
ning -fast battle intelligence at a central point aboard each ship 
where prompt counter -action may be initiated. 

Private Outer -Space Listening Post 
Space communication scientists at ITT Federal Laboratories will 
use this 40 -foot antenna to beam signals at outer space and to 
receive satellite signals. The company has received the first 
"earth- space" radio license granted by the FCC to a private 
concern, permitting experimental work in satellite and related 
space communications. One of the research goals is to collect 
data that will aid in development of a future world -wide satellite 
telephone -TV system. 
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50 -WATT STEREO AMPLIFIER AND CONTROL CENTER 
Get the most from your stereo system with this superb unit; power - 
packed 50 watts (25 w. per channel); complete tone, balance and 
stereo /mono function controls; five dual- stereo inputs plus separate 
monophonic mag. phono; mixed-channel center speaker output; 
luggage -tan vinyl clad steel cover. 31 lbs. 

Kit Model AA -100 $84.95 
Assembled Model AAW -100 144.95 

- 

GET BIG STEREO SOUND AT LOWEST 
COST WITH THIS COMPLETE STEREO - 
PHONO CONSOLE ... NOW IN ASSEMBLED 
OR KIT FORM FROM $129.95 UP 
Modest only in size and price, this new Heathkit 
Stereo -Phono Console amazes every listener with its 
room -filling, true -to -life stereo sounds. Proportioned 
to fit any room, it's less than three feet long and only 
end -table height, yet it houses a complete stereo -phono 
system with features usually found only in much larger 
consoles. There's six speakers ... two 12' woofers for 
smooth "lows," two 8' speakers and two 5' cone -type 
tweeters for "mid- range" and "highs ". The 4 -speed 
automatic stereo /mono record changer is equipped 
with an "anti- skate" device and a turn -over diamond 
and sapphire styli cartridge. On the front panel are 
separate, dual bass and treble controls plus a con- 
centric volume control. The handsome cabinet with 
solid genuine walnut frame, walnut veneer front panel, 
and matching "wood- grained" sliding top measures 
just 313/4' L x 17s/e' D x 263/4' H. Whether you buy 
the ready -to -play or kit form, the cabinet is factory 
assembled and finished. 70 lbs. 

Kit Model GO-31 $129.95 
Assembled Model GDW -71 149.95 

COMPLETE 28 -WATT AND 50 -WATT 
STEREO CONSOLES 
Enjoy incomparable Heathkit stereo with factory wired com- 
ponents in beautiful preassembled, prefinished cabinets . . . 

ready to use! The consoles are available in both 28 and 50 watt 
models, with money- saving optional kit plans. The 28 -watt 
model (HFS -26) contains the Heathkit AJ -I0 stereo AM /FM 
tuner, SA -2 stereo amplifier, AD -50A stereo record changer and 
two US -3 12' coaxial hi -fi speakers. The 50 -watt model (HFS -28) 
contains the Heathkit AJ -30 deluxe stereo AM ¡FM tuner; AA- 
100 deluxe stereo amplifier; AD -60B deluxe stereo record changer; 
and two Jensen H -223F coaxial 2 -way 12' hi -fi speakers. Specify 
walnut or mahogany. 
Assembled Model HFS -26 ... 215 lbs $475.00 
Kit Model HFS -27 ... 215 lbs. 370.00 
Assembled Model HFS -28 ...264 lbs 675.00 
Kit Model HFS -29 ... 264 lbs 550.00 
(Cabinets available separately, write for information) 
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STEREO /MONO PORTABLE PHONOGRAPH 
Now you can thrill to magnificent stereo wherever you are, wherever you go! 
The smartly -styled cabinet with two -tone aqua and white durable vinyl covering 
comes completely preassembled. In closed carrying position the speaker wing 
and main cabinet blend into a single handsome unit in dazzling aqua and white 
vinyl. In use, the detachable speaker -wing top may be spaced at any distance 
for maximum stereo effect. The completely preassembled automatic changer 
plays your favorite stereo and mono records at speeds of 16, 331/3, 45 and 78 
rpm, while controls on the amplifier section give you complete command of 
volume, stereo -balance and tonal quality. 28 lbs. 
Kit Model GD -10 $69.95 

look forward to the happy months ahead 
of outdoor living with Heath equipment 

PORTABLE 4 -TRACK 
STEREO TAPE RECORDER 
Plays and records 4 -track stereo tape for 
endless hours of delight! Can even be used 
as a hi -fi center to amplify and control 
tuners, record players, etc. Has "record," 
"play," "fast- forward" and "rewind "; 2 
speeds (33/4 and 71/2 IPS); tone balance 
and level controls; monitoring switch for 
each channel to let you hear programs as 
they are recorded; pause button for editing; 
and two "eye- tube" recording level indi- 
cators. Speaker wings are detachable. Cab- 
inet and tape mechanism are preassembled; 
all amplifiers and speakers included. 49 lbs. 
Kit Model AD-40 $179.95 

NEW LOW COST STEREO 
RECORD CHANGER KIT 
Here's fine changer features at a budget 
price . oversize 11' turntable, "anti - 
skate" device, jam -proof mechanism and 
plug -in cartridge head. 4 speeds with auto- 
matic shutoff. Assembles easily, quickly 
with no special tools. Complete with your 
choice of three different, famous -name, 
diamond -styli stereo cartridges. 15 lbs. 
Model AD-110C, 

Sonotone 8TA4 -SD cartridge $37.95 
Model AD -1í8A, GE VR -227 cartridge.41.95 
Model AD-OB, Shure M80 cartridge.42.95 

REVERBERATION SYSTEM 
Add a thrilling new "cathedral" dimension to listening! 
Reverberation supplies the dimension of spaciousness to 
sound, as heard in concert halls, etc. where "echoes" en- 
rich and reinforce the original sounds. The GD -61 adds 
reverberation acoustically, not by electronic mixing, thus 
it doesn't disrupt your present system and it may be placed 
anywhere for best listening effect. Can be connected to 
speaker terminals of hi -fi systems, radios, TV sets, etc. 
Control lets you add just the right amount of reverbera- 
tion. The GD -61 consists of Hammond type IV reverbera- 
tion unit, amplifier with power supply and 8' speaker. Pre - 
assembled birch cabinets in mahogany or walnut finishes. 
Measures 111/2' H x 23' W x 113/4' D. 30 lbs. 
Kit Model GD -61M (mahogany) or 
GD -61W (walnut) each $69.95 

HEATH COMPANY / Benton Harbor, Michigan 

NOW ONLY 

HEATH 
BRINGS YOU 

ALL 3! 
1.HEATHKIT 

for 
do- it- yourself 

hobbyists. 

2. HEATHKIT 
factory -built, 
ready to use. 

3. HEATHKIT 
learn -by -doing 
Science Series 
for youngsters. 
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TWO AND SIX METER TRANSCEIVERS 
The "ham on the go" will find the new Hcathkit "Shawnee" 6 -meter and "Pawnee" 2 -meter 
transceiver kits irresistible! Both of the handsome units offer complete AM and CW 
facilities with: single knob tuning ... tracked VFO and exciter stages; 10 watt output; 
built -in low pass filter; three -way power supply built -in for 117 VAC, 6 VDC or 12 VDC 
with separate DC and AC plugs and cables included; dual -purpose modulator ... IO watts 
for high level plate modulation or 15 watts for PA operation; double conversion receiver 
... crystal controlled first oscillator; tuning meter ... auto -switched for received signal 
strength or relative power output; VFO or crystals ... front panel switch of VFO or four 
crystals for novice, CAP, MARS or net operation; "spotting" switch; complete shielding 
of power supply, final and receiver front end; ceramic microphone ... push -to -talk with 
coiled cord. And many more outstanding features ... write for information. 34 lbs. 

Kit Models HW -10 (6 meter) and HW -20 (2 meter) each $199.95 

look forward to the happy months ahead 

of outdoor living with Heath equipment 
6- TRANSISTOR PORTABLE RADIOS 
These award- winning, smartly -styled portables are ready 
to go anywhere! Both feature vernier tuning; 6- transistor 
circuit; 4' x 6' speaker for big set tone; prealigned trans- 
formers. 6 flashlight cells furnish power. (less batteries). 
Kit Model XR -2P (plastic) ... 6 lbs. $29.95 
Kit Model XR -2L (sim. leather & plastic) ... 7 lbs.....34.95 

"WALKIE- TALKIE" 
CITIZEN'S BAND TRANSCEIVER 
Ideal companion for the outdoorsman ... talk to friends 
up to a mile away. No license required ... anyone can 
use it ... Features 4- transistor circuit, superregenerative 
receiver, crystal controlled transmitter. Powered by single 
long -life battery. Case included. 3 lbs. (less battery) 
Kit Model GW -30 each $32.95 
Assembled Model G W W -30 each 50.95 

"WARRIOR" GROUNDED -GRID 
KILOWATT LINEAR 
Attention Amateurs! Compare it feature for 
feature, the Warrior paces KW rigs at double 
this low price! Completely self- contained, the 
amplifier, HV, filament and bias supplies are 
built -in. Drives with 50 to 75 watts, no matching 
or swamping network required. Stable g -g circuit 
with up to 70% efficiency. Oil -filled capacitor 
and 5 -50 henry swinging choke. Bands: 80 
through 10. Max. power input; SSB -1,000 
watts PEP; CW -1,000 watts; AM -400 watts 
(500 using controlled carrier mod.); RTTY -650 
watts. Write for information. 
Kit Model HA -10 ... 100 lbs $229.95 

TRANSISTOR DEPTH SOUNDER 
For summer boating fun and safety, the MI -10 
is your best buy by far in a dependable depth 
sounder ... and you can buy it in kit form or 
factory wired and tested, ready to use. Gives 
reliable depth indications to 100' or more over 
"hard" bottoms; somewhat less over "soft" 
bottoms. Rotating neon light gives clear indica- 
tions on hooded dial face. Six long -life flashlight 
batteries are used for power. Transducer may be 
mounted through hull, or temporarily outboard. 
10 lbs. (less batteries). 
Kit Model M1 -10 $ 69.95 
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HEATHKIT BASIC RADIO COURSE 
Here's a new 2 -part series in basic radio for youngsters and 
adults. "Basic Radio -Part I" teaches radio theory in every- 
day language, common analogies, and no difficult mathe- 
matics. Experiments performed with radio parts supplied 
result in a regenerative radio receiver. "Part II" of the series 
advances your knowledge of radio theory and supplies addi- 
tional parts to extend your Part I receiver to a 2 -band super- 
heterodyne. 
Model EK -2A ... "Part I" ... 8 lbs........... $ 19.95 
Model EK -2B ... "Part II" ... 4 lbs.... 

Available March 24 $19.95 
Model AK -8 ... Cabinet for Part II Receiver.. . 4lbs. 

Available March 24 

I 
11 

DELUXE CITIZENS BAND 
TRANSCEIVER 
Get the GW -I0 for superior 2 -way 
communication: superheterodyne re- 
ceiver with switch selection of crystal 
control of any one channel or con- 
tinuous vernier tuning of all 23 chan- 
nels; automatic "series gate noise 
limiter "; adjustable squelch control; 
press -to -talk mike with coil cord; il- 
luminated dial. Crystal controlled 
transmitter has switch selection of 3 

crystals (one furnished). Hardware 
supplied for under dash mounting. 
Built -in power supply, 117 V. AC and 
6 or 12 V. DC models I I lbs. 
Kit Model GW -10 $62.95 
Assembled Model GWW -10 99.95 

3 -BAND RADIO 
DIRECTION FINDER 
Now, at big savings, a deluxe com- 
pletely transistorized portable RDF 
in your choice of kit or assembled 
models. The DF -3 operates on marine 
beacon, standard broadcast and ship - 
to -shore bands to offer you both port- 
able radio entertainment and reliable 
direction finding facilities. Featured 
are: 9- transistor circuit; 6 flashlight 
battery power supply; preassembled 
prealigncd tuning section; new sense 
antenna for non -ambiguous bearings; 
lighted dial and tuning meter. 13 lbs. 
Kit Model DE-8 i 99.95 

SEND MY FREE COPY OF 

YOUR COMPLETE CATALOG 

HEATH COMPANY / Benton Harbor 15, Michigan 
ORDERING INSTRUCTIONS: Fill Out the order blank. Include char,., 

ghts shown. Express orders shipped delivery 
F.O.B. Benton Harbor. Mich. A SO/ deposit is re 

go,ri a to ,./ IL,. Prices subject to change without notice. Dealer 
and export prices slightly higher. 

Please send the following items: 
ITEM MODEL NO. PRICE 

$3.95 

NAME 

ADDRESS 

CITY ZONE STATE 

Order direct by mail or see your Heathkit dealer. 
Ship via(] Parcel Post D Express C.O.D. Best Way 
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REPEATING MESSAGE 
TAPE RECORDER 

Mfd. by largest USA company. Original Cost 
$175.00- Handsome metal case -Repeats a 31/2 
minute message at 334 I.P.S. -Relay controlled. 
3 tube Amplif. Selenium Rect. -Size: 13 "x 13 "x 
6" -Ideal for Hams, Advertisers, Etc. Requires 
external PM speaker and Recording Adaptor. 

PRICE $19.95 
(If needed) Recording Adaptor $9.95 

BC 442 ANTENNA BOX (ARC 5) 
Contains RE Meter 1750 MA. s 

` 
ns.l relay. etc. 

See "Coax Relay Cony... In CO 82.95 Tag. March 1960 .. .. Ea. 

CARDWELL TRANSMITTING VAR. COND. 
Dual 
section. C ction. 57002Volt, AC Each $5.95 

DYNAMOTOR SPECIALS 
12 Volts Input- Output 440V. P 200Ma. 12 Volts 
Input- OVIPUt 225V. r, 100Ma. All In $5.95 one BRAND NEW. El 

BRAND NEW CARTER DYNAMOTOR 
IN0 UTA5 SMALL 512 OUTPUT 

405 V. 
Oa 

$4.95 27. 
NEW VACUUM CAPACITORS 

50 MMFSMV .95 
25 MMF-IORV 2.25 
EIMAC VC 12 MMF-321(V ea. 6.95 
EIMAC VC 25 MMF328V ea. 7.95 
EIMAC VC 50 MMF32RV ea. 8.95 
JENNINGS 100 mMF-2ORV ea. 12.95 
JENNINGS JHC-150 MMF-50RV e.I. 24.95 

POWER TRANSFORMER 
Primary 110V. 60 ey. Sec. 385.0.385V. Ile 300 
Ma.. 5 V. f. 6 Amps.. 6.3V. tl $4.95 
7.5 Amps. 6.3V. e4 2.5 Amps Ea. 

R' ' e for quantity prices 

CHOKE -FULLY CASED 
5 HENRY w 200 Ma 1.95 
5 HENRY al 250 Ma 2.25 

10 HENRY 300 Mil 3.00 
4 HENRY 400 Mil 3.95 

12 HENRY 500 Mil 5.95 
4 HENRY 900 MII 8.95 
6 HENRY 600 Mil 7.95 

HENRY -1 amp. 11.95 

BRAND NEW OIL CONDENSERS 
50 MFD 2110 Vtll. .50 4 MFD 20n11 x'11(' 3.50 

2 MFD I) sIn .50 6 MEO 3000 VIII; 4.95 
3 MFD VI.I .60 8 MEO 2 V11t' 5.95 
4 MFD " T111 .75 2 MFO _ II V11c' 2.50 
5 MFD 1 " DIE .80 1 MFD :i I11 \'D( 1.85 
6 MFD 10111 VII( .85 2 MFD :t 1 5'In' 3.50 
8 MED 1.1.1 VIIC .95 1 MED -I1111n V11C 3.25 

10 MED n UDC 1.19 2 MFD IiMil VII/- 6.25 
12 MFD I11 VW 1.50 3 Mi0 1,041 VIIC 8.95 
15 MFD 000 VUC 1.70 MFD 0100 12.95 
3s8 124 MED) 1 MFD ¡Ilnl) VIOC 4.50 

0011 V" . 1 . . 2.50 2 MED .- 0 VIO(' 8.50 IMFD 1111111 VOC .5O IS MFD :01 ' 39.50 
2 MED 1111M1 UDC .70 .5 MFD 7511() VIIC 2.95 

MED 11100 VIOC 1.35 1 MFD ::.111 VII(' 6.95 
8 MFD 11H11) VUC 1.95 2 MFD 7500 17.95 

10 MED 1111111 VIOC 2.50 2 MFD 10,1101) ^ 29.95 
12 MED WIC 2.95 1 MFD 2,5011" 19.95 
15 MED I11(1I) VII(' 3.50 2 MFD 12,51111 ^ 34.50 

1 MED 121111 VOC .45 1 MED 15.11011 ^ 2.50 
1 MFD 1.11111 Vil( .75 .5 MED t ^ 34.95 
2 MED 1501 VII 1.10 1 IVIED 25,01111 ^ 69.95 
4 MED I.' VD( 1.95 10 MFD :illll AI'. 1.95 
B MED 15110 VO( 2.95 20 MED :1:111 AI'. 2.9S 
1 MED 9111111 VD C .85 50 MED an0 AC. 3.95 
2 MED 2000 vul 1.50 8 MEO 010 AC. 2.95 

RELAYS 
WARD LEONARD Heavy duty relay Coil 
220V 60Cy.. 2 . S HP. ó.95 
3 Pole ST. 25 Amp Contacts Ea $ + J 
SIGMA SENSITIVE SF Relay NS 600 Ohm coil 
SPOT. Operates on as little as 2.3V Ideal: CIl 411 
Burglar Alarms. Transistor Control.. Ea. L D 
GUARDIAN 110V AC. 2 Pole Single Throw $2.50 11 N.O. & 1 N.C.) Repl. BC 610 J 

-Brumfield SMSLS 5000 Ohm. 

110 Volt AC Relay.DPST BO CY. 
10 Amp. Contacts 

Ea. $2.25 
Ea. $1.50 

6 Volt DC DPOT H.S Ea. 990 

12 Volt OPDT DC Relay Ea. $1.35 
SIGMA type 22RJC 8.000 ohm $2.49 SPDT. small sealed relay 
Sealed Relay. SPOT. 6.000 ohm 

$1 95 coil i 
G.E. Relay Control, contains 8000 ohm 
relay, sensitivity 2 mils. 10 for $9.25 ea. 
SIGMA 5F- 16.000 ohm SPOT. operates $3.955 
on SOU MlCroamperes or less ea F 

PANEL 
STANDARD BRANDS 

11/2" METERS 
0.100 MICre 3.95 
0.500 Micro 2 95 

2" METERS 
0-50 

.100 Mit o . 3.95 
100 -0 -100 MICré. .2.95 
0.50 Ma 2 95 
0.10 Amps DC 2.95 
0.20 Volts DC... 2.95 
0 -40 Volts 2 95 
18.36 Volts DC .1.99 

0 -150 V. AC 2 95 

3" METERS 
0 -50 MICroalnps 
(Scale 0.1001 4.50 

METERS 

0.1 Mil DC 3 95 
0.10 MIN DC 3 95 
0.500 Mlls OG 3.95 
0.500 V. DC 3 95 
0 -150 V. AC 4 SO 
0.15 Amp. RF 4.50 
0 -50 Micro Amps .6.95 
0.15 Volts AC 3.95 
REED Freq. Meter -110V. AC, 57. 

63 y ..9.93 
Reed -110 V. AC -330. 20 CY 10.95 

4" METERS 
0.100 Microamps .6.50 
0 -2500 V. DC ...6.95 

All merchandise sold on al day money back guarantee 
Min. Order 53.00 -25 ', w ih Ordr -F.O.H. New York 

PEAK 
E L E C T R O N I C S C O M P A N Y 
66 W. Broadway, New York 7, N. Y., WO-22370 
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ound on Tape 
By BERT WHYTE 

EDITOR'S NOTE: Our reviewer has been intimately 
connected with the recording industry for many 
rears. Therefore, the opinions expressed below are 
mainly from the viewpoint of the quality record 
producer who has the critical listener and hi -fi 
purist in ' d. From that point of view, we carrot 
argue with the following statements. On the other 
hand, reverberation units may fill a definite weed 
for experimenters, for those doing home recording, 
for owners of old 78 -rpm records, or for audio- 
philes interested in showmanship and dramatic 
(although perhaps artificially so) effects. For a 
.statement of our position on this subject, see the 
editorial "Reverberation or Not" in our Novem- 
ber, 1960 issue. 

HE world of audio can be a madden - 
T ing and frustrating place to inhabit. 
In recent years, it has seemed to be 
compounded of one crisis after another. 
A new development supersedes the 
"revolutionary" one of the previous 
week. Fortunately, today's audiophile is 
somewhat more sophisticated than his 
predecessor and thus a reasonable de- 
gree of stability has been attained. 

Nowadays, most new items are sub- 
jected to thorough scrutiny and a 
healthy skepticism is the prevailing at- 
titude until a product has been thor- 
oughly proven in the field. One can only 
hope that such mature evaluation will 
be accorded the latest "gimmick" that 
has been foisted on the audiophile... . 

I refer, of course, to the various instru- 
ments that manipulate reverberation. 
They have all been given catchy trade - 
names but no matter what they are 
called, speaking from the standpoint of 
one who has made hundreds of stereo 
recordings, they are the sort of thing 
that makes my hair turn gray! 

Most conscientious recordists spend a 
great deal of time looking for halls and 
auditoriums which have an optimum re- 
verberation period for various types of 
music. Thus, if the music of Tschaikov- 
sky or one of the other Romantics is to 
be recorded, one seeks a hall with the 
capacity for fairly lush acoustics and 
longer reverb periods. On the other 
hand, the sharper "dry" orchestration 
of a Stravinsky or other Modernist calls 
for a hall with either shorter reverb 
periods or one in which the reverb can 
be controlled to produce a "tighter" and 
more detailed recording. Obviously, 
such halls are not easy to find and thus 
compromises must be made in the re- 
verb content, usually by altering the 
orchestral positioning or the micro- 
phone placement, or by a combination 
of the two. In any case, this kindling of 
reverb is a very painstaking and difficult 
job in which a recordist must utilize all 
the knowledge and experience he pos- 
sesses. 

The top engineers are also aware of 

the many variables that can affect their 
auditory perception of the degree of re- 
verb content. Chief among these is the 
acoustics of the room in which the re- 
cording is monitored. More often than 
not, these rooms are haphazard affairs 
-either much too small or too large, 
with atrocious acoustics which must be 
corrected with either damping or reflec- 
tive material -as the case may be. Need- 
less to say, the type of speaker used in 
monitoring has a bearing on the char- 
acter of the recorded sound. I might add 
here that there are very few recordists 
who have extensive stereo recording ex- 
perience (two to three years of stereo 
hardly equals 15 to 20 years of mono 
recording) but most are rapidly learn- 
ing to cope with the specialized require- 
ments of stereo and to treat with re- 
spect the tricky handling of reverb. 

So what happens? The manufacturers 
of stereo "packages" and consoles, look- 
ing for some gimmick to apply to sales 
and merchandising, have really outdone 
themselves by putting at the disposal 
of Joe Doakes a new control with which 
Joe can change the reverb character- 
istics of the stereo discs in his library. It 
is also claimed to alter the acoustics of 
the room in which Joe is listening! 

Here we spend thousands of dollars 
making recordings, utilizing the best 
engineering talent that knows how to 
handle reverb and now we have what 
may be a totally untrained listener 
twiddling his new control and turning 
his stereo recording into a caricature of 
the original! 

Several component manufacturers 
have produced reverb units for integra- 
tion into a components system. There is 
more engineering caution in evidence 
with these units and undoubtedly the 
audio experimentalists are having a ball 
with them. That is where these units, 
for the most part, should remain . 

with the experimenters. About the only 
really valid excuse for using these units 
is when a person owns a number of old 
78 -rpm records which have the utterly 
dry, non -resonant characteristics (such 
as the Toscanini- Studio 8H discs) quite 
barren of any reverb. Used intelligently 
and with discretion, these old record- 
ings can be made to exhibit some im- 
provement. It is extremely doubtful, 
however, that there are many people 
who own stereo systems and who also 
have many of these old 78 -rpm records. 

Thus to an already confused public, 
just beginning to acquire a faint under- 
standing of stereo, a new toy is given. 

ELECTRONICS WORLD 
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Needless to say, this new confusion can 
hardly be expected to have a salutary 
effect on record sales. 

For the amateur tape recordist and 
those who buy recorded tapes, the re- 
verb units will have the least effect. 
Tape users are, as a rule, more sophis- 
ticated than their record -playing breth- 
ren and tape playback units are usually 
found only in the higher -priced, lower - 
volume stereo consoles. Few of these 
units are likely to be equipped with re- 
verb controls. The amateur recordist 
can make the only other valid use of the 
component -type reverb unit. He is often 
restricted to a given recording location 
and must accept the acoustics as they 
exist. With proper use of a reverb unit, 
he can overcome the usual compressed, 
"dry" sound and add considerable "live - 
ness and presence" to his recordings. 

To summarize, one can only hope that, 
like most gimmicks, the "reverbs" are 
just a passing fad and that their passing 
shall be swift and unmourned. 

GERSHWIN 
RHAPSODY IN MA E 
CUBAN OVERTURE 

Eugene List, pianist, with Eastman Ro- 
chester Orchestra conducted by Howard 
Hanson. Mercury l -track Stereo 
STA90138. Price $5.95. 

It was nice to receive this tape from 
Mercury, who for some reason has been 
very slow in releasing its vast backlog 
of stereo recordings in the 4 -track for- 
mat. At least, this is true of the classi- 
cal recordings. If you will recall, back 
in the old two -channel days, Mercury 
was one of the most prolific suppliers of 
stereo tape, and it is to be hoped that 
thé tempo of releases will increase in 
this new medium. 

Of the many "Rhapsodies" now avail- 
able on tape, this is to me the most satis- 
factory. The sound is very clear and 
crisp, recorded with great forward pro- 
jection and possessing all the stereo 
virtues. Directionality is easily per- 
ceived and the ghost image piano stays 
put in the middle. The dynamic range 
is unrestricted and allows for great cli- 
maxes which are never distorted. 

Add to this the fine performance of 
List. His tempi are faster than most, to 
be sure, but he gives the work an elec- 
tric excitement that lifts it above the 
efforts of most of his contemporaries. 
His technique is not faultless, but this 
can be accepted for the rich expressive- 
ness of his playing. 

Dr. Hanson is a conductor well 
grounded in the American jazz idiom 
and his accompaniment is exemplary on 
all counts. The tape is filled out with the 
gay and spritely "Cuban Overture," a 
sonic memento of happier times and 
happier relations with Cuba. 

H.AYDN 
CLOCK SYMPHONY, No. 101 
SURPRISE SYMPHONY, No. 94 

Vienna Symphony Orchestra conducted 
by Pierre Monteux. Victor FFC2030. 
Price $8.95. 

While Papa Monteux is more gener- 
ally associated with Ravel and Berlioz 

April, 1961 

It's the new 

Sonotone Ceramic "Velocitone 
No stereo cartridge -not even the finest 
magnetic in the world- outperforms it! 

Listen!. 

Listen ! . 

Listen ! . 

Listen ! . 

Listen!. 

Listen ! . 

with your own magnetic ...or with any magnetic you can buy 
today -at any price. Then replace it directly in your component 
system with Sonotone's new "VELOCITONE" STEREO CERAMIC 

CARTRIDGE ASSEMBLY. Listen again! We challenge you to tell 
the difference. Experts have tried...in dozens of A -B listening 
tests. And, in every single one, Sonotone's "VELOCITONE" per- 
formed as well as or better than the world's best magnetic. 

perfectly flat response in the extreme highs and lows (better 
than many of the largest -selling magnetics). 

excellent channel separation -sharp, crisp definition. 

highest compliance - considerably superior tracking ability. 

absolutely no magnetic hum - quick, easy, direct attachment 
to any magnetic inputs. 

remarkable performance characteristics unexcelled anywhere.' 
(Write Sonotone Corporation for specifications.) 

Now listen to the price. Only $23.50...about one -half the price 
of a good stereo magnetic cartridge. Yet Sonotone's 
"VELOCITONE" stereo ceramic car- 
tridge system cannot be outper- 
formed by any magnetic -regardless 
of price. 

Sonotone P. 

ELECTRONIC APPLICATIONS DIVISION, ELMSFORD, N. Y., DEPT.C1.41 
IN CANADA, CONTACT ATLAS RADIO CORP., LTD., TORONTO 

LEADING MAKERS OF CARTRIDGES SPEAKERS TAPE MEADS MIKES ELECTRONIC TUBES BATTERIES 
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R.146 

There is no fooling a recording head 
...it knows! It can reproduce only 
that which your tapes are capable of 
recording. To thousands of protes. 
sional and amateur tape recordists, 
one tape has proven its ability to re 
produce sound with a quality that is 
unmatched. That tape is Soundcraft 
with FA-4 -the exclusive frequency 
adjusted formulation that captures 
the full dynamic range of sound. It 
costs no more to discover how well 
your tape recorder can perform. 

REEVES SOVNDCRAFTCORP. 
Great Pasture Rd., Danbury, Conn. Chicago: 28 E. Jackson Blvd. 

Los Angeles: 342 N. LaBrea ' Toronto: 700 Weston Rd. 

P.S. Your recording head will appreciate Soundcralt'a permanent lubrication. 

For High Efficiency Point -to -Point or Base -to- Mobile ... 1 

A tai . Citizens Band GROUND PLANES 
All by -gain Ground Planes are furnished with complete instructions for 
easy, quick assembly. Each antenna is precision tuned and matched for 52 
ohm coax, either RG -K /U or RG -58 /U. All will ship parcel poet. Complete with SO -239 coax recepticle. Finest construction of heat treated aluminum tubing and iridite treated hardware for maximum weather ability. 

HEAVY DUTY 
GROUND PLANE 

For commercial duty. 
Radiator and radials 
use Ts" to °tI" OD 
aluminum tubing, tele- 
scoping. Departure 
angle of ground plane 
radials adjusted for 
perfect. 50 ohm match. 
Unbreakable Cycolac 
plastic base assembly 
accepts up to 13í' 
masts. 
Model GP-1 

$4375 List 

STANDARD 
GROUND PLANE 
Delivers maximum 
efficiency at mini- 
mum cost. Radiator 
and radials con- 
structed of heavy 
wall " and 7/16" 
OD tubing. Cycolac 
plastic and steel 
base assembly ac- 
cepts masts up to 
17;..' OD. 
Model SGP 

$2695 
List 

COAXIAL ANTENNA 
Designed for inconspicuous 
roof top or side mounting. 
Heavy wall 7/16" 
OD aluminum 

s 
radiator and 

2" OD sleeve. Easy to mount 
either std. 1l,¡" OD mast or 
1" ID plumbers pipe. No 
threading necessary. 
Model CXL 
$3325 List 

antenna products 
1135 NO. 22ND LINCOLN NEBRASKA 
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and Stravinsky and the Ballet, it should 
come as no surprise to find that he is 
equally at home in the classic traceries 
of Papa Haydn. After all, in 86 years, 
you can learn to conduct almost any 
kind of music! 

There is nothing really sensational in 
the music and Monteux conducts the 
works in equally straightforward man- 
ner, hewing to the score and imposing 
no "interpretation" on the music. 

As to sound, here is a case where I am 
positive we are dealing with a two -chan- 
nel master. This, even though I don't 
think this tape is so old, but is two - 
channeled merely because there just 
didn't happen to be a three -channel ma- 
chine available in Vienna at the time of 
the recording. Otherwise the sound is 
good with an exceptional pick -up on the 
first and second strings. Stereo is neces- 
sarily "left and right" but isn't objec- 
tionable. The wind pick -up was not the 
best and the strings often smother them. 
The tympani sound is also a bit muddy 
as a result of slightly too much reverb. 
But I am splitting hairs and the tape 
really sounds acceptable and has the 
virtue of having very little crosstalk. 

KHACHATURIAN 
MASQUERADE SUITE 

KARALEVSKY 
THE COMEDIANS 

RCA Victor Symphony Orchestra con- 
ducted by Kiril Kondrashin. Victor 
FTC2028. Price $8.95. 

Mr. Kondrashin gained fame in this 
country as the conductor who accom- 
panied Van Cliburn in his time of vic- 
tory. While he was here for a repeat of 
the Van Cliburn Moscow concert, Victor 
hied him to a studio to record this tape. 

There is nothing world shaking here, 
but the works are obviously in his milieu 
and his performances of them outstand- 
ing. Oddly enough, although this was a 
spur -of- the -moment type of recording, 
we are treated to one of the finest re- 
cordings Victor has done. The stereo 
effects are all one could want in the way 
of directionality and perception of 
depth, the ghost central image is rock - 
steady. Dynamic and frequency range is 
very wide and the over -all sound is crisp 
clean and bright. 

This had the lowest tape hiss I've 
heard in ages and crosstalk was, for all 
practical purposes, absent. Perfection 
would have been achieved had there 
been a little better projection of brass 
and woodwind, but as it stands, one of 
the best tapes in the 4 -track format. 

OFFENBACH 
GAITE PARISIENNE 

KHACHATI.IiI 1N 
GAYNE BALLET SUITE 

Iloaton Pups Orchestra conducted by 
Arthur Fiedler. Victor FTC20I5. Price 
58.95. 

After abandoning its ill- starred tape 
cartridge, Victor went to the 4 -track 
reel -to -reel medium and although, at 
first, the releases were very slow, now 
they are beginning to flow in something 
like the abundance that made Victor the 
leader in the two- channel days. 

One word of caution is in order how- 

ELECTRONICS WORLD 
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ever. Some of the more successful two - 
channel tapes are being reprocessed and 
made available on 4- track. Nothing 
wrong with this, except that certain of 
the old tapes were made quite a way 
back . before Victor started using 
3- channel /half -inch masters. Thus you 
have a two -channel tape with no ghost 
central image, so don't go crazy trying 
to create that which isn't there! 

This "Gaite Parisienne" is a good re- 
cording and while I believe it is a three - 
channel original, the ghost central im- 
age is down in level and rather hard to 
perceive and keep focussed. This is gen- 
erally clean and the score being what it 
is, is full of sonic fireworks. Plenty of 

cymbal clashes and heavy bass drum 
shots, along with bright boisterous brass 
and sizzling strings. The "Gayne" ballet 
is much in the same character. 

Performances by the redoubtable 
Fiedler are among the best, and his tem- 
pestuous. headlong pace, kindles lots of 
sonic sparks. My quibble with this re- 
cording is an odd one ... I feel as though 
a compressor may have been used in 
some of the climaxes and there is the 
feeling that too great a volume of sound 
is being contained in too small a space. 
There is a lot of reverb but there is so 
much sound it seems to fill up and spill, 
thus unfortunately blunting the cli- 
maxes. - - 

SIMPLE CRYSTAL MIXER 
By JENNINGS DAVID 

Build this circuit for use in making measurements and 

adjustments on r.f. circuits. Can also be employed to check 

the activity and frequency of quartz transmitting crystals. 

THIS MIXER has proven handy when 
making measurements and adjust- 

ments on high -frequency circuits. It is 
useful, in conjunction with an external 
signal generator, in determining the fre- 
quency of an oscillator or transmitter 
or the frequency and activity of quartz 
crystals. It has been used over a fre- 
quency range from less than 100 kc. to 
above 200 mc. 

Fig. 1 is the diagram of the simple 
mixer that can be built from parts to 
be found in almost every "junk box." 
The crystal used by the author was a 
1N64, however any one of the popular 
types, such as the 1N34, may be used 
with equal success. The 5 -µµf. coupling 
capacitors may be three or four turns 
of insulated hookup wire tightly wound 
around the connection to the hot end 
of the r.f. choke. The layout of the com- 
ponents is not critical. 

To use the mixer in conjunction with 
a signal generator for determining the 
frequency of an oscillator or transmit- 
ter, couple the signal generator to the 
mixer at point "A" and the oscillator at 
point "B ". The ground lead of the signal 
generator and oscillator should be con- 
nected to point "G ". With a pair of ear- 
phones inserted in the phone jack, tune 
the signal generator until a beat note is 
heard. Adjust the signal generator until 
zero -beat is obtained; this frequency 
will, of course, be the frequency of the 
oscillator or transmitter provided the 
approximate frequency of the oscillator 
is known. If the approximate frequency 
is not known, proceed as follows: 

1. Record the frequency of the signal 
generator at which the first beat note is 
obtained. This frequency will be F,. 

2. Carefully increase the frequency of 
the signal generator until the next beat 
note is heard. Be sure not to miss the 
next higher frequency beat note. Record 
this frequency as F.. 

3. The frequency of the oscillator or 
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transmitter can be determined from the 
following formula : F. = F, x F, / F_ - 
F,. 

When measuring the frequency of a 

transmitter it will probably only be 
necessary to couple the transmitter to 
point "B" by means of a short antenna. 
If excessive power is coupled into the 
crystal circuit, the crystal will probably 
be burned out. 

To determine the activity or fre- 
quency of quartz crystals or to use 
crystals to spot -check the accuracy of 
signal generators, connect the crystal in 
series with the signal generator and 
point "A" and connect a 50-ga. meter in 
place of the phones (Fig. 2). As the 
signal generator is tuned through the 
crystal frequency there will be a very 
sharp rise in the current through the 
meter. 

Many other uses for this inexpensive 
instrument will undoubtedly occur to 
the experimenter as he becomes familiar 
with the circuit. -ice 

IN64 

PHONE 
JACK 

Fig. 1. Circuit diagram of the crystal 
mixer. Any of the popular general -purpose 
crystals, such as the 1N34, may be used 
in place of the crystal shown. The 5- 1, ¡,f. 
capacitors are actually three or four turns 
of insulated hookup wire tightly wound 
around the connection to the r.f. choke. 

Fig. 2. Circuit arrangement used to check 
activity or frequency of quartz crystals. 
As the signal generator is tuned through 
the crystal frequency, there will be a 
very sharp rise in the meter reading. 

XTAI 

SIGNAL 0 OAMIXER 

Go- HOG 
GENERATOR 
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Tape Recorder Owners! 

,b)":"WoittiLerrLiCid _ 

Be up -to -date, and save on tape costs, 
whether you use raw tape or tape rec- 
ords. Don't obsolete your present mono- 
phonic or 2 -track Stereo tape recorder 

Convert it at low cost to 4 -track 
stereo playback or stereo playback/ rec- 
ord. Install the Kit yourself easily in about 
one -half hour -or see your service dealer. 

WOLIENSAK- REVERE 

WR -60 Converts all 2 -track models to 4- 
track stereo. Includes 3 position head dash 
shifter for 2 -track stereo and 4 -track mono 
operation. Allows stereo recording with ad- 
ditional amplifier (not included) ....$49.50 
WR -35 Converts 2 -track stereo machines to 
4 -track stereo playback $25.50 
WR -40 Converts monophonic machines to 
4 -track stereo playback $32.50 

WEBCOR 

W -6 Converts monophonic and 2 -track 
stereo machines to 4 -track playback (in- 
cludes head -shifter). For all 2800, 2900, 
and 2000 series, except 2020 series $36.00 

VM 

V -6 Converts machines to 4 -track stereo 
playback $25.50 
V -7 Stereo erase kit for machines Works 
with V -6 kit described above to permit 4- 
track stereo recording $15.00 

PENTRON 

P -6 Converts all machines to 4 -track Stereo 
playback $29.70 
P -7 Stereo erase kit for machines Works 
with P -6 kit described above to permit 4- 
track stereo recording $15.00 

OTHERS 

If your tape equipment is not covered by 
the kits listed above, 

WRITE FOR OUR FREE 

STEREO CONVERSION CHART 
which will assist you in converting 
your machine, or see your dealer 

HE u..ifiCO., INC 

"Pacesetters in Sound Electronics" 

1313 South Sixth St., Minneapolis 4, Minn. 

Record Kit 
Send more information 

I Send Free Conversion Chart 

Name 
Address 
City Zone State . 
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COYNE 
QUALITY 

TRAINING 
AI LOWEST 

N TEE ,CppRTV 

RA 

COYNE 
TRAINS YOU 

IN SPARE TIME 
AT NOME 

Only from famous COYNE do vini uet this 
modern up -tas -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 Ti'. Personal guid- 
ance by Coyne Staff. Practical 'lob Guides to 
help rio EARN MONEY QUICKLY IN A 
TV -RADIO SALES AND SERVICE BUSI- 
NESS-part time or full time. COSTS 
NII'CH LESS -pay on /v, for training -no costly 
"put tn,t,YGrr kits." 
SEND COUPON FOR FREE BOOK 
F NI) (UI I'u\ III llt \1 Lr l -err R.,k 

IIhfd1 
,:,,a is imlud.nu EASY PAY - 

NT IT AN. NO MST DR 0111.ICA- 
'19uN -NU SALESMAN WILL CALL. L- sn 

B. W. COOKE, tr., v FOUNDED 1999 
Pres. 

CHARTERED AS FOR PROFIT 
1501 W. Congress Pkwy.. T 41-HQ. Chicago 7. 111. 

COYNE Tole. ision ILime'training Uiy. 
view Co. ne Isundin,. Dept. 11.110. 
15111 V. Congress l'kwv., Chicago 7. III. 

Send FRI'.1'. BOOK and details of your Television 
I Ionie Training offer. 

Name 
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"SUPRA" PROFESSIONAL 
World's most magnificent recorder and 
greatest performance value per dollar! 

CROWN GUARANTEED PERFORMANCE 

FREQUENCY 
RESPONSE 

2 db 30 te 30,000 CPS 

2 dh 20 to 22,000 CPS 

3 db 30 to 15,000 CPS 

IPS 
SPEED 

15 

71/0 

3r/ 

FLUTTER 
9 WOW 

.06% 

.09% 

.18% 

NOISE 
RATIO 

58 db 

55 db 

51 dh 

Some dealer franchises available. Write 
Dept. EW -4 or phone JA 3.4919 for 
full information. 

CROWN INTERNATIONAL 
Division of 

INTERNATIONAL RADIO IL ELECTRONICS CORP. 

ELKHART, INDIANA 

0000 ©0 
CALENDAR 

119 
of EVENTS 41 

MARCH 20 -23 
1961 IRE International Convention. Waldorf -As- 
toria Hotel and New York Coliseum. Details from 
IRE Headquarters, 1 E. 79th St., New York 21. 

MARCH 27 -31 
1961 Symposium on Temperature. Sponsored by 
American Institute of Physics, Instrument Society 
of America, and National Bureau of Standards. 
Columbus, Ohio. Program information available 
from V. W. Sikorn, ISA, 313 Sixth Ave., Pittsburgh 
22, Pa. 

APRIL 4 -6 
Symposium on Electromagnetics and Fluid Dy- 
namics of Gaseous Plasma. Sponsored by Poly- 
technic Institute of Brooklyn, IRE, Institute of 
Aeronautical Sciences, and U.S. Defense Agen- 
cies. Engineering Societies Bldg., 33 W. 39th 
Street, New York City. Details from PIB, 55 John- 
son St., Brooklyn, N.Y. 

APRIL 4 -7 
Spring Convention and Exhibit. Sponsored by the 
Audio Engineering Society. Ambassador Hotel, 
Los Angeles. Details from AES, P.O. Box 12, Old 
Chelsea Station, New York 11, N.Y. 

APRIL 4 -9 
1961 Los Angeles High Fidelity Music Show. Spon- 
sored by the Institute of High Fidelity Manufac- 
turers. Ambassador Hotel, Los Angeles. Details 
from IHFM, 125 E. 23rd St., New York 10. 

APRIL 5 -7 
Symposium on Materials and Electron Device 
Processing. Sponsored by American Society for 
Testing Materials. Benjamin Franklin Hotel, Phila- 
delphia, Pa. Information from ASTM, 1916 Race 
St., Philadelphia 3, Pa. 

APRIL 12 -13 
Third Symposium on Information and Decision 
Processes. Sponsored by IRE -PGIT and Purdue 
University. Purdue campus, Lafayette, Ind. Dr. 
Robert E. Macho!, School of Electrical Engineer- 
ing, Purdue University, Lafayette, Ind. for com- 
plete details. 

15th Annual Spring Technical Conference. Spon- 
sored by Cincinnati Section of IRE and Southern 
Ohio Section of American Rocket Society. Hotel 
Alms, Cincinnati. Technical papers and exhibits. 
Information from R. P. Schlemmer, c/o Engineer- 
ing Specialties, 8115 Camargo Road, Madeira, 
Cincinnati 43. 

APRIL 19 -21 
SWIRECO. Sponsored by the S.W. (Region 6) Sec- 
tion of IRE. Dallas Memorial Auditorium and 
Baker Hotel, Dallas, Texas. Program information 
available from Dr. L. D. Strom, Texas Instruments, 
6000 Lemmon Ave., Dallas, Texas. 

APRIL 26 -28 
Seventh Region Technical Conference and Trade 
Show. Sponsored by Region 7 of the IRE. West- 
ward Ho Hotel, Phoenix, Ariz. Program informa- 
tion from H. W. Welch, Jr., Motorola Inc., P.O. 
Box 1417, Scottsdale, Arizona. 

26 

APRIL 29 
Tenth Annual Dayton Hamvention. Sponsored by 
Dayton Amateur Radio Association, Inc. Dayton 
Biltmore Hotel, Dayton, Ohio. Varied program of 
events has been scheduled. Contact Harry E. 

Covault, K8GCS, 4820 Archmore Drive, Kettering 
40, Ohio for details. 

MAY 2 -4 
Electronic Components Conference. Sponsored by 
PGCP, AIEE, EIA, WEMA. Jack Tar Hotel, San 
Francisco, Calif. Details from Daniel Breading, 
Fairchild Semiconductors Inc., Palo Alto, Calif. 

MAY 4 -5 
Second National Symposium on Human Factors in 
Electronics. Sponsored by PGHFE of IRE. Marriott 
Twin Bridges Motor Hotel, Arlington, Va. Details 
from R. R. Riesz, Bell Telephone Labs, 2D -452, Box 
262, Murray Hill, New Jersey. 

MAY 6 
Workshop in Graph Theory. Sponsored by PGCT 
of IRE. University of Illinois, Urbana, Illinois, Prof. 
M. E. Van Valkenburg, Department of Electrical 
Engineering, University of Illinois, Urbana, Ill. for 
program information. 

MAY 8 -9 
Fifth Midwest Symposium on Circuit Theory. Spon- 
sored by PGCT of IRE. Allerton Park & Urbana 
Campus, University of Illinois. Prof. M. E. Van 
Valkenburg, Department of Electrical Engineer- 
ing, University of Illinois, Urbana, Ill. for program 
information. 

MAY 8 -10 
Thirteenth Annual National Aerospace Electronics 
Conference. Sponsored by the IRE. Biltmore & Mi- 
ami Hotels, Dayton, Ohio. Program details from 
Ronald G. Stimmel, 809 Larriwood Ave., Dayton 
29, Ohio. 

MAY 9 -11 
Western Joint Computer Conference. Sponsored 
by PGEC, AIEE, and ACM. Ambassador Hotel, to 
Angeles, Calif. Prof. Cornelius Leondes, Depart- 
ment of Electrical Engineering, UCLA, 405 Hilgard 
Ave., Los Angeles 24 for program details. 

MAY 15 -17 
1961 National Symposium on Microwave Theory 
& Techniques. Sponsored by PGMTT of IRE. Shera- 
ton Park Hotel, Washington, D.C. Information on 
program from Gustave Shapiro, NBS, Washington, 
D.C. 

MAY 22 -24 
1961 Electronic Parts Distributor Show. Conrad 
Hilton Hotel, Chicago. Closed Show. Hours 9 a.m. - 
6 p.m. Details from Electronic Industry Show Cor- 
poration, Suite 1501, 11 S. LaSalle St., Chicago 
3, Illinois. 

National Symposium on Global Communications. 
Sponsored by the AIEE and IRE. Sherman Hotel, 
Chicago. Details from Donald G. Campbell, ITT 

Kellogg, 5959 S. Harlem Ave., Chicago, Ill. 

National Telemetering Conference. Sponsored by 
PGSET, AIEE, IAS, ARS, ISA. Sheraton Towers Ho- 
tel, Chicago. Jack Becker, AC Spark Plug Div., 
General Motors, Milwaukee, Wisc. for program 
information. 
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Home -Call TV Diagnosis 
IContinncd Ìroni pulp' 351 

with a low -impedance device. To avoid 
loading, a 100,000 -ohm isolating resistor 
should be connected to the test probe of 
the voltmeter, but in a typical v.o.m. 
this will reduce the measured voltage. 
In many stages of the TV receiver, grid 
bias confirms the presence of a signal 
from the preceding stage. If a grid bias 
of -40 volts appears at the horizontal - 
output tube, we know that the horizon- 
tal oscillator is working. Similarly, if 
a.g.c. bias is measured at about -3 
volts, this is a good indication that a 
signal is amplified and passed at least 
to the a.g.c. section. 

D. Estimating Repairs. The three 
logical steps for determining the symp- 
toms, analyzing what can cause them. 
and troubleshooting further will usually 
result in the accurate location of the de- 
fective part. Often the technician will 
realize somewhere along the way that 
the service job is more complex than 
can be handled within the half -hour 
time limit well before that limit is 
reached. Only rarely will the entire half 
hour be consumed without producing at 
least a very strong indication of what 
the defect is. 

If it is decided that the repair can be 
made at once or if a defect has been 
cleared up in the course of the 30 min- 
utes allotted, there will be no problem 
in determining price. Most technicians 
will compute the bill by using their reg- 
ular labor charge plus the list price of 
the defective part. 

When the repair involves replacement 
of a component which the technician 
does not have at hand or when the exact 
defect is not known after the 30 minute 
troubleshooting period it becomes more 
difficult to determine the price. Many 
technicians will give an estimate at this 
point which includes the fee for a house 
call, one half -hour of troubleshooting 
time, one half -hour of alignment and 
adjustment time, and the list price of 
the most expensive component in the 
suspected trouble area. The picture tube 
is usually excluded from this type of 
estimate because it is almost always 
possible to determine quickly if it is de- 
fective. Experience shows that, after 
the recommended 30- minute procedure. 
very few cases will be real "tough dogs," 
so that by following this pricing policy 
the technician is bound to average a 
legitimate profit and the majority of his 
customers will have no reason to com- 
plain of overcharges. 

The method outlined eliminates a lot 
of the uncertainty and guesswork which 
plague the TV technician making house 
calls. While some assumptions and sim- 
plifications made here do not always 
hold true, a technician following this 
method is bound to be more efficient 
than if a haphazard approach is taken. 
Experienced operators will be able to 
add many refinements to the method 
and will know how to modify it to suit 
local conditions and particular circum- 
stances. 

sensitive rexponsire 

good - looking 

dependable rugged 

Thai's a Unìversìiy 

Modular Mìcroohone! 
...the dynamic professional microphone with dynamic 
performance ... dynamic features ... dynamic styling. 
And there's a dramatic story behind this new line of omnidirectional, 
cardioid and lavalier microphones ... the complete inside story that 
every professional sound man should read. 
It's yours, free. Just write to Desk S -4, 
University Loudspeakers, Inc., 80 South UNIVERSITY_ 

Kensico Avenue, White Plains, New York. 

u 
A Db.'s.n of ton, l mco Inc. 
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IMPORTANT NEW 
SAMS BOOKS 

ALL YOU WANT TO KNOW ABOUT CB RADIO! 

Citizens Band Radio Handbook 
by David E. Hicks 

A practical guide to Citizens Band 
radio for owners, prospective 
owners and technicians. Tells how 
to get a license and select equip- 
ment. Fully describes CB circuits, 
antennas, installation, operating 
procedures, troubleshooting and 
maintenance. PLUS VALUE - 
included at no extra cost to you 
are complete FCC rules and regu- 
lations all CB licensees must have 

on hand. It's the complete book on CB radio. 6295 
192 pages; 53.4 x 8W. Only 

COONS IAMB 

HMO 'l'. ' 

NOW YOU CAN UNDERSTAND RADAR! 

ABC's of Radar 
by Alan Andrews 

A complete, easy -to- understand 
explanation of radar -basic prin- 
ciples, how it works, types of 
systems, radar uses, microwave 
principles, antenna systems, 
receivers and indicators, tuners 
and modulators, basic transmitter- 
receiver theory and operation. 
Want to know more about radar? 
Preparing for the FCC Radar 

Endorsement Exam? This is the book for you! 
112 pages; 554 x 8)4". Only 

SOLVES YOUR VERTICAL -SWEEP TROUBLES! 

101 Key Troubleshooting Waveforms 
for Vertical -Sweep Circuits 

by Robert Middleton 
Covers the 4 vertical -sweep cir- 
cuits: multi- vibrator driving a 
vertical -output tube; multi- vibra- 
tor with 2nd triode used as VO 
tube; blocking oscillator driving 
VO stage; sawtooth blocking 
oscillator- output. Pictures 101 
abnormal waveforms, with accom- 
panying circuit symptoms, tests. 
evaluations of results. Helps you 

quick y pinpoint and solve 
54 

vertical- 
defects! 128 pages; 5 x 854'. Only 

NOW COVERS ALL LATEST AGC CIRCUITS! 

Servicing AGC Systems 
by Carter & Lesh 

This long -time favorite with service 
technicians, now fully revised, is 
more valuable than ever. Describes 
how all types of AGC systems 
operate, why AGC is needed; 
explains theory and design. 
Numerous case histories, pictures 
of typical AGC defects, and trouble- 
shooting procedures will help you 

quickly solve troubles in this tricky circuit. sr) 128 pages; 554 x 854'.Only 

HOWARD W. SAMS 8 CO., INC. 
Order from your Sama Distributor today, or 
mail to Howard W. Sams i Co., Inc., Dept. D -11 
1720 E. 38th St., Indi lis 6, lad. 
Send me the following books: 

Citizens Band Radio Handbook (CBH -1) 
ABC's of Radar (ABR -I) 
101 Waveforms V -S Circuits (WFM -3) 
Servicing AGC Systems (AGC -2) 

á enclosed. Send Free Book List 

Nome 

Address 

City Zone State 
IN CANADA: A. C. Simn,onds A Sons. Ltd., Toronto i 

instal (OWside U.S.A. priced slightly higher) =MN 
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SERVICE 
I IV CI V STRY 

NEWS 
THOSE OF US who look for meaning- 

ful patterns in the industry some- 
times become a shade too eager to build 
large conclusions on small clues. Let us 
hope that is the case with an item from 
that respected service group, the Radio 
TV Guild of Long Island, N.Y. 

A front -page story in our latest copy 
of "Guild News," captioned "Help 
Wanted," pleads for members to fill key 
executive positions so that the associa- 
tion may continue its record of accom- 
plishment. They are needed, not to 
undertake new tasks, but to fill the 
gaps left by the loss of effective execu- 
tives over the past couple of years. The 
Guild has lost at least five good men. 
Why? These people have gone on to 
greener fields. 

Most of them are still in some aspect 
of electronics. One, for example, is a 
design engineer with a leading hi -fi 
manufacturer. We know of other cases 
where former shop owners have gone 
into manufacturing plants, or taken 
jobs with distributors. In still another 
case, a shop owner who has had the 
same business for 14 years is giving up 
although he does not have a definite, 
alternate job. 

As compared to their fellows, each of 
these would be reckoned a successful 
dealer. Then why the defections? Some 
of these people did not take the initia- 
tive themselves: they were offered op- 
portunities for improvement that they 
simply could not refuse. The fact is that 
these men had reached an end point as 
service dealers, even successful ones, 
at which full use of their capabilities 
was not being made and beyond which 
they could not go to better themselves. 
They now have better financial reward 
and more prestige. 

Government statistics shed additional 
light on this situation. The average fac- 
tory worker in the electronics industry 
gets about twice as much per hour as 
a man in a service shop. This sloes not 
mean that the individual who does wir- 
ing and routine assembly work on a 
TV chassis always gets paid more than 
the skilled analyst who later chases the 
tough dogs out of the equipment, but 
there is an obvious inequity here. 

Good men are needed to render good 
service. They must be paid accordingly. 
If the industry cannot do something to 
improve its own condition, the entire 
field may eventually be yielded to the 
screwdriver mechanics by default. Rec- 
ognition of the fact that cheap service 
cannot be good service must come, if 
this is to be prevented. Manufacturers 
and users of home electronic equip- 

ment have as much at stake here as the 
service industry. 

But perhaps things are not that bad. 
We know another officer of the same 
Guild that has been hit by a loss of 
leadership who was recently offered an- 
other position. He turned it down. He 
may just be a mule. he says, but he re- 
fuses to surrender the hope that his 
chosen field can be brought to the stat- 
ure it deserves. 

What Service Thinks 
The "Raster," official publication of 

the Electronic Service Council of the 
Ozarks, is going right to the source to 
find out what service people think. On 
the matter of the effect of electronic 
equipment imported from Japan, for 
example, this monthly draws interest- 
ing comment from two technicians. E. 
D. Muhleman, the first, says, "I have 
been puzzled to figure out what re- 
placement parts I can get. Delay in the 
delivery of the repair job to the cus- 
tomer results, or I turn down the job 
with, 'Sorry sir, I just can't help you 
out on it now.' 

"What to do about it? Well, what can 
we do about it? In time some of our 
American producers will make replace- 
ment parts available to us or else the 
importers will. Another possibility - -by 
the time the customer has gone to sev- 
eral shops for service and gets the same 
answer, he will swear never to buy an- 
other Japanese -made item. My answer 
to the problem? Fix the ones that come 
in that we can fix and let time work 
out the answer." 

Another respondent, W. A. Pryor, 
does not believe that importation will 
be permitted to continue to the point 
where it would seriously hurt domestic 
economy. He points out that such im- 
ports are under a Japanese export con- 
trol program, and concludes with: "I 
would say that this is not a problem 
of the service technician. We have our 
own problems -let the manufacturer 
take care of his." 

The "Raster" also queried readers on 
what they thought of printed circuits 
and whether their opinions had changed 
for the better since the printed boards 
were first encountered. James Rathbun 
realistically supposes that "we are going 
to have to live with printed -circuit 
boards inasmuch as most manufactur- 
ers are using them. My opinion of them 
has not changed much." He acknowl- 
edges improvements in the later boards 
(increased strength, better marking, 
easier parts location) and concedes that 
his continuing prejudice may partly be 
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due to the fact that most of his service 
experience is with older sets, therefore 
older boards. However, he feels that 
certain inherent problems in parts 
mounting and parts replacement con- 
tinue- "like having to replace tube 
sockets after a tube had been pulled out 
two or three times and not being able 
to replace a part until I had removed 
a section of the printed board." 

TV Promotion of TV Service 
Broadcasters are becoming increas- 

ingly cooperative in advancing the 
cause of service. William Finnerty, pres- 
ident of the San Francisco Television 
Service Association, was interviewed by 
Ira Blue, Bay Area sportscaster, just 
before the Army -Navy football game 
this fall on KGO -TV, channel 7. In re- 
sponse to questions, Finnerty explained 
the correct adjustment of customer 
controls on the TV set for optimum 
viewing. 

"We programmed this public- service 
interview," said the general manager 
of KGO -TV, "in the hope that those 
who have been dissatisfied with their 
TV picture will avail themselves of this 
opportunity to correctly adjust their 
sets. We have found that most com- 
plaints about 'transmitter trouble' stem, 
instead, from inaccurately adjusted re- 
ceiving sets." The program ended with 
a full -screen display of the association's 
emblem. 

Providing less instantaneous impact 
but more long -term effectiveness is the 
campaign in Indianapolis. Recognizing 
that good service is essential to main- 
tain the largest possible viewing audi- 
ence, WFBM -TV (channel 6) of that 
city is running daily spots showing the 
emblem of the Indiana Electronic Serv- 
ice Association, according to the organ- 
ization's "Hoosier Test Probe," and ex- 
plaining what IESA stands for. In re- 
turn for this boost, members pass out 
literature supplied by the station on 
service calls, display bumper stickers, 
make sure that channel -6 reception is 
optimized on every job, and promptly 
report any reception problems to the 
broadcaster. 

Advanced Radio Service 
"More than 10 million radios were 

purchased by the American public in 
1960," says George C. Isham, manager 
of marketing services for Sylvania's 
Electronic Tube Division, "and in 1961, 
the total should be just as high." The 
obvious conclusion, for service dealers. 
is that they are missing good business 
opportunities if they are neglecting the 
expanding number of such receivers in 
current use. 

With this in mind, Sylvania offers 
"Advanced Techniques of Radio Servic- 
ing," a 12- lesson correspondence course. 
through authorized distributors. Does 
this course sound superfluous? Not if 
you consider what "radio" means today. 
Coverage includes AM -FM, transistor- 
ized, short -wave, auto, and foreign - 
made receivers, marine -radio gear, and 
other types. There's much here never 
dreamed of in the simple, table radio. 

April, 1961 

"PHOTOFAcT -like switching on the light in a pitch dark room" 

"Opening a Sams schematic to me is like switching on the light in a 
pitch dark room. It actually pinpoints the 'needle in the 

haystack' -many times in one minute...I have a complete 
set of PHOTOFACT from the beginning...can't see how 

any technician could possibly do...without it...as necessary 
as the VTVM and soldering iron...I would like to 

thank you for having chosen my shop as one of your 
"PEET" memberships. I'm grateful...and honored 
my shop and myself measure up to the stondards 

you have set in order to qualify." 
-Joe Perkins 

Elwood, Indiana 

Service Technicians! YOU EARN MORE... 

YOU RATE with the public when you own 

the PHOTOFACT service data library! 
You enjoy maximum earnings as the 
owner of a complete PHOTOFACT 
Service Data Library! It's inevitable, 
because no matter how expert you are, 
you can always save more time on 
any job, get more jobs done daily - 
EARN MORE, DAY IN AND DAY OUT... 

What's more -as the owner of a 
complete PHOTOFACT Library, you 
know your customers' sets best. You 
can actually show each customer you 
have the PHOTOFACT Folder covering 
his very own set. Result : You command 
public respect and acceptance which 
paves the way to more business and 
earnings for you. 

HOW TO STAY AHEAD... 
Yes, the truly successful Service 
Technicians are those who own 
the complete PHOTOFACT Library, 
who can meet and solve any re- 
pair problem- faster and more 
profitably. And these men keep 
ahead because they're on a Stand- 
ing Order Subscription with their 
Distributors to receive all new 
PHOTOFACTS as they are released 
monthly. (They're eligible for the 
benefits of membership in PEET, 
too -see below!) 
For PHOTOFACT Library Easy -Buy 
Plan details and Standing Order Sub- 
scription, see your Sams Distributor 
today, or write to Howard W. Sams... 

NOW IS THE TIME TO JOIN 
THE POWERFUL NEW PROGRAM r 
FOR QUALIFIED TECHNICIANS 

If you now own a PHOTO - 
FACT Library or plan to own 
one, you can apply for mem- 
bership in "PEET." It's the 
first industry program really 
designed to build powerful 
public acceptance for the 
Service Technician who qual- 
ifies. Builds enviable prestige 
and business for its members. 
Benefits cost you absolutely 
nothing if you qualify. Ask 
your Sams Distributor for the 
"PEET" details, or mail cou- 
pon today. 

HOWARD W. SAMS 3 CO., INC. 
1724 E. 38th St., Indianapolis 6, Ind. 

Send me full details on the new "PEET" Program. 
Include full information on the Easy -Buy Plan and 
Free File Cabinet deal. 

I'm a Service Technician tull -time; part -time 

My distributor Is 

Shop Name 

Attn: 

Address 

City 
f 
L_ 

Zone State 

J 
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83 YX 929. Stereo Tape Record -Play Preamp Kit. $79.95 (less case) 

One of the many great Knight -Kit stereo component kits. Professional 
quality; superb performance with virtually any 3 -head tape transport; 
separate dual -channel recording and playback preamps; permits tape 
monitoring, sound -on -sound and echo effects. Packed with quality 
features for every possible stereo and monophonic function... 

83 YX 928. FM -AM Hi -Fi Tuner Kit. $49.95 
Typical Knight -Kit hi -fi value -incomparable at the price. 
With AFC, tuned RF stage on FM, multiplex jack. 
Straight FM tuner kit also available at $38.95. For deluxe 
Stereo FM -AM and FM tuner kits, see the Allied catalog... 

these and 59 

knight 
APRODUCT 

a pleasure to build... 

83 YX 927. 20 -Watt Stereo Hi -Fi Amplifier Kit. $39.95 
Biggest bargain in quality Stereo hi -fi. Has special clutch -type 
dual- concentric level control; simplified control facilities; DC preamp 
filaments. Similarly styled 32 -Watt Stereo Amplifier Kit with 
full frequency center channel available at a low, low $59.95... 

The most satisfying do- it- yourself 
experience awaits you when you build a 

Knight -Kit! You'll marvel at the sheer ease 
of assembly, absolutely assured by 

exclusive "show -how" manuals, wall -sized 
picture diagrams, step -by -step 

do- and -check instructions, pre -cut wire, 
"visi- packed" parts and an engineering 

perfection that eliminates guesswork. 
You'll get perfect results. You'll enjoy with 

pride a true custom -built electronic 
product, professionally engineered and 

styled -the best you can own. And to top 
off your pleasure, you'll save substantially 

at the unbeatable Knight -Kit price... 

83 YU 934. Deluxe 70 -Watt Stereo Hi -Fi Amplifier Kit. $119.95 

Super -power to drive any of 
today's speakers, a do -it -your- 
self stereo masterpiece, featur- 
ing: special "blend" control; 
full -range center channel; tape - 
source monitor; dual phasing 
switches; Stereo paralleling 
switch. For deluxe 40 -watt 
Stereo amplifier at only $76.95, 
and 60 -watt Stereo amplifier, 
see the Allied catalog... 
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83 YX 712 -2. Superhet 
Citizen's Band 

Transceiver Kit. 
$79.95 

other money- saving 

OF ALLIED RADIO 

and you own the best 
money back guarantee 
Every Knight -Kit is unconditionally 
guaranteed to meet our published 
specifications for performance or 
your purchase price is refunded in 
full. 

only $2 down 
It's easy to buy any Knight -Kit: 
only $2 down on orders up to $50; 
$5 down up to $200; $10 down 
over $200 -up to 24 months to pay. 

/ielucee( 

Dual- conversion for highest 
sensitivity and selectivity; crystal -controlled operation on any 

2 channels, plus manual tuning. Another Knight -Kit 
Citizen's Band Transceiver is available at an amazing low 

$39.95 -see the Allied catalog for full details... 

electronics 
1961 

83 YX 258. 4-Band "Span Master "' Receiver Kit. $25.95 

Fabulous performer for world -wide reception; 
thrilling shortwave adventures, plus fine Broadcast; 

band -switching, 540 KC to 30 MC; with cabinet. 
For additional receiver kits, radio- intercom, clock- radio, 

transistor radios, intercom systems, electronic labs 
and other great hobbyist Knight -Kits, see 

the Allied catalog... 

83 Y 125. Electronic VTVM Kit. $25.75 

High sensitivity general - 
purpose VTVM; 11 meg 

input resistance; bal- 
anced- bridge circuit; 4%" 

meter. One of many fine 
instrument kits including 

5" scopes, AC VTVM, 
tube checkers, signal 

tracer, audio generator, 
sweep generator, and 

others, described in de- 
tail in the Allied catalog... 

IN THIS VALUE -PACKED 1961 
444 -PAGE ALLIED CATALOG 
Send coupon today for the 1961 Allied electronics 
catalog (the world's biggest), featuring the com- 
plete Knight -Kit line. See the best in electronic 
kits -save on everything in Electronics. Send for 
your FREE copy now! 

sold exclusively by 
also available 

in Canada 

send coupon Foday? 

ALLIED RADIO 
pioneer in electronic kit development 

our 40th year I 

ALLIED RADIO, Dept. 10D1 
100 N. Western Ave., Chicago 80, III. 

Send Free 1961 Allied Catalog No. 200 

Name 
,ER,E PRINT 

Address 

City Zone State 
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SAVE OVER 50% AT McGEE 
GENERAL ELECTRIC STEREO AMPLIFIER 

REG. $169.95 - SALE PRICE $79.95 
MS4000A General Electric 56 watt 128 watt per flannel) stereo 
rice includes 

amplifier. 
vinyl covered d 

Regular 
tal cet 

is 5. 
high. Input selector for tape heads, monaural or St reo phono tuner. Bass and treble tone Controls, volume ohatour and rumble finer. Output matches 4, B ms. Push -pull 6973 output tubes for each channel. l2 tubes in all. Response o20 to 20.000 Cps. Shoe. wt. 

p5 31 net, Regular audio n t, 5169.95 
$1 McGee Sale price. 9,9 ly i 

COMPLETE STEREO SYSTEM $199.95 Stock No. MSA -BB, Complete Stereo system includes the 56 watt G.E. stereo amplifier described above. the famous 
Type A Garrard record Changer with Shure MID stereo cartridge and two EleclroVoite SP -BB. super 8" high fidelity speakers. Reg. net. 1332.95. Special sale price ...... .. $199.95 Stak No. Mcludes. Complete tereo ystem, m as above. but includes two Eleetr 

speakers. 
SP-128, 12 "' 'high fidelity speakers instead of 8" speakers. Reg 

5 $2D9.9 net. 1.343.95. Special ale price 5 
Wood base for Garrard Changer. S4.95. LRS3, 5 RPM Spindle. 63.80 extra. 

NEW FM TUNER 
SALE PRICE 

$2995 0 29 $69.95 LIST 

New Model FM -220 imported lFM tuner In attractive gold 
enamel metal case. 31 x x 6" deep. Designed 
with exceptional care. Response flat from 30 to 15.000 
co.. AFC for exceptional stability. Distortion less than 
1w. . Tones FM band 88 to 108 mc. Output jack for re 
cording direct from tuner. Sensitivity: 31: volts 

or 20 db quieting. Output 0.1 volt. Slide rule dial. 
Operates on Ils lts. 60 cycle AC. Ideal for u with 
the systems described above. Shipping wt. 7 lbsSeModel 

SaleFra2 d Ie2 p0. M 
tuner. list value 169.95. $29.95 

16-5 IN. HIFI SPEAKERS FOR $24.00 
BUILD YOUR OWN "SWEET 16" SPEAKER SYSTEM 

When 16 s rakers are used in a group. audio response 
Res down to 20 cps and up ludihl0 range. 
fer to Popular Electronics Jan. 1961. page 551 6 

'all alike" Heavy duty 5" Cleveland Electronics 112 oz. 
Alnico V PMs. Itwlee as heavy magnet as used in the 
Popular Electronics model) with 8 ohm aluminum voice 
coils. McGee offers the speakers. you supply the wood. 
5- Speaker. Sweet 16 Model 147. $5.00 list value. Net 
price, 31.99 ach or 16 for $24.00. 
Sweet 16 Model 316. S6.00 list 5" speaker with 8 ohm, 
1- aluminum voice coil and 3.16 oz. AIM. V magnet. 
Net $2.9 each. 16 for $32.00. 

Write for McGee's 160 page 1961 catalog 
McGEE RADIO CO. 

1901 McGee St., K City 8, Mi 1 

G u an a ̂ f ze e : i j a y e s ta es . 
BUY NOW AND SAVE!! 

OVERTONES: 10 to 30 Mee... Tol..005°6 $2.50 
AMATEUR & NOVICE Fundamental.. Tot. .005% 
HC -6 Herm. Sealed $2.50 
HC -6 -6 Meters (5th Overtone) $3.75 
MARINE FREQ. NC -6 (Herrn. Sealed) 

ToI. .005°ó $3.50 
ALL MARINE FREQ. -FT -243, DC.34 HoldTol..005.... $2.00 
POLICE, C.A.P., CD. MARS. To1..01% $1.60 

CITIZENS BAND -11 METERS -.005% TOL. 
26.965 to 27.225 MC, 3rd Over. Norm. Seal. or 

FT.243 $2.50 
13.4825 to 13.6125 MC, 2nd Harm. Harm. Seal. or 

FT.243 - $2.50 
6741.25 to 6806.25 tic, 4th Harm. FT.243 or,) $2.00 

SPECIAL ! 

STOCK CRYSTALS 
FT.243 Holders 5700 KC to 
8650 KC in steps of 25 NC's 

SEND FOR FREE CATALOG 

OC -34 Hold. 1690 KC to 4440 NC steps of t 0 KC, ea. 79c 

NOVICE BAND FT -243 Fund.lio. 
$0 Met. 3701.3748 -Steps of 1 KC. FT -243 
40 Met. 7150.7198 -Steps of 1 KC. FT -243 
Dbl. to 40 Met. 3576.3599. Steps of 1 RC. FT -243 
15 Met. 5276.5312- 7034.70:3 Stes of 1 KC. FT -243 

6 
F7 -243 -2 Meters (Steps of 1 KC) $.93 
F1.243 -6 Meters (Steps of 1 NC) $93 
FT -243 -From 3000-4000 $.93 
FT -243 -From 1005.2999 (Steps of 5 KC) $2.39 
FT- 243- .005% Tol. From 3000-8750 $2.00 
FT-243-.01% TOI. From 3000.8750. $1.60 
FT -241 SSB Low Xtals 370 to 540 KC 

(Steps of 1.852 and 1.388) S .49 
FT -241 SSB Matched Pairs $1.95 
FT- 241- AN /TRC -1. 721.167 KC-1040-625 

(Steps of 1.042 KC- Except 1000 NC) $ 65 
Include Sc per Crystal postage. , U.S. only). Call). add 
4 ", tan. No C.O.D. Prices sullied to chg. Ind. 2nd Cho1Ce. 
sub. may n . Min. Order $2.50 

Open Friday Evenings until 9 P.M. 

"The House of Crystals" 
U. S. CRYSTALS. Inc. 

1342 S. La Brea Ave. Los Angeles 19, Cal. 
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Product 

Test Report 
"Citation IV" Stereo Contro Center 
Channel Master CM -10 Speaker System 
Pickering Model 381A Stereo Cartridge 
Eico Model 723 Amateur Transmitter Kit 

r 

1 
"Citation IV" 

Stereo 
Control Center 

E HAVE just completed assembling 
and testing Harman- Kartlott's "Cita- 

tion IV" stereo preamplifier and control 
center. Although the controls and input 
and output facilities are not unusual or 
different from many other preamplifiers 
on the market today, the performance 
of this unit comes pretty close to the 
ideal. There are only a few competitive 
designs that can match its low distor- 
tion and certainly none that we know 
of that can surpass it in this regard. Its 
mechanical and electrical design leaves 
no doubt in our mind that many, many 
hours of continuous operation should be 
obtained without maintenance prob- 
lems. This is the first time that this re- 
viewer has built a kit that employs mili- 
tary -type terminal boards. Such con- 
struction is much more rigid and pro- 
fessional appearing than is the case with 
many of the printed- circuit assemblies 
now in use. In addition, one has greater 
assurance that the soldering connec- 
tions will be properly made. 

The"Citation IV" is a stereo preampli- 
fier employing six 12AX7 /ECC83 tubes 
plus two selenium-rectifier assemblies. 
The front panel controls are quite con- 
ventional and include volume, balance, 
blend, and bass and treble controls for 
each channel. Slide switches are in- 
cluded for high- and low- frequency fil- 
ters along with separate switches for 
contour (loudness) and tape monitor. A 
mode switch is incorporated to permit 
selection of straight stereo or reverse 
stereo, both A and B channels through 

both speakers, mono channel A through 
both speakers, and mono B through both 
speakers. The function switch provides 
selection of six different inputs : auxil- 
iary, tape, tuner, phono RIAA, phono 
LP, and tape head. A somewhat un- 
usual, yet convenient, switch is incorpo- 
rated that disconnects both bass and 
treble tone -control circuits completely 
in order to eliminate any distortion that 
these circuits might generate. This 
switch must be "on" when using either 
the scratch or rumble filters. A continu- 
ously variable "blend" control is also 
provided to obtain center "fill" as re- 
quired. The control can be switched out 
of the circuit completely when not 
needed. 

To those particularly interested in 
tape, this preamplifier's design is such 
that stereo tape can be played back 
using its equalizing circuits for the tape 
head. Any program material can be 
switched to the tape recorder to record 
a stereo tape. Also a tape- monitor 
switch permits monitoring of tape while 
recording. 

With regard to the actual perform- 
ance of this preamplifier, we found the 
frequency response to be within ± .1 db 
from 20 to 20,000 cps. The contour, bass. 
and treble controls were found to be ex- 
tremely effective. 

A very sharp cut -off rumble filter is 
incorporated. Our tests showed that at 
100 cps, the response was only down .2 
db, while at 20 cps it was -17.8 db. The 
scratch filter proved to have a more 

ELECTRONICS WORLD 
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gradual cut -off. Starting at 400 cps, the 
roll -off action was gradual, and it ex- 
tended to -29 db at 20,000 cps. The 
RIAA magnetic phono equalizing circuit 
was found to be within i- 1.3 db from 
the standard. This represents so slight a 
deviation as to be not discernible when 
listening. 

The sensitivity is much better than is 
required, being .186 v. for 1 -v. output 
for all high -level inputs. For magnetic 
phono input, the sensitivity was 3.15 
mv., for tape head 2.68 mv., and for 
ceramic phono input .1 v.; all for 1 -v. 
output. 

Our harmonic -distortion measure- 
ments were taken under two different 
conditions; first, at 1 -v. output with a 
1 -v. input signal, and then at 2 -v. output 
with a .5 -v. input signal. This measure- 
ment was taken through a high -level 
input. We believe that any preamplifier 
should be capable of producing at least 
2 volts output without excessive distor- 
tion. Our harmonic -distortion figures 
proved to be so low that one can almost 
claim distortion -free performance from 
this preamplifier. The actual figures, 
with 1 -v. output, were .05'% at 20 cps. 
.07'; at 1000 cps, and .01'; at 20,000 cps. 
There was no marked change in these 
figures at an output of 2 volts. Inci- 
dentally, we have subtracted the re- 
sidual distortion of our test equipment 
in order to arrive at these figures. This 
may or may not be valid depending on 
the nature of the residual distortion. 

The intermodulation distortion, taken 
at 60 and 6000 cps through the high - 
level circuit, proved to be only .009'; 
(after having deducted the residual dis- 
tortion in our test equipment) with the 
volume control adjusted to produce 2 
volts output with a signal input of .5 
volt. 

In order to obtain some comparison 
between various preamplifiers when 
testing for noise and hum, we adjust the 
volume control to produce i volt output 
with an input signal of .006 volt into the 
magnetic input jack. At this volume - 
control setting, we found that for all 
high -level inputs, the hum and noise 
were down 71 db from a 1- v.output level. 
The magnetic tape head circuit showed 
hum and noise of -48 db, and the mag- 
netic phono input circuit showed hum 
and noise of -60 db under the same 
conditions. 

The channel separation, at 1000 cps, 
proved to be 49.5 db and, being curious, 
we checked channel separation at 15,000 
cps. At this frequency, channel separa- 
tion was 31 db, which is far beyond that 
required of any top -quality preampli- 
fier. 

It is disconcerting that even though 
amplifiers may test alike in the labora- 
tory, they may not sound alike. This 
occurs because there are many not -too- 
well -known and not- too -easily -meas- 
ured characteristics in an amplifier that 
affect quality of reproduction. There- 
fore. a listening test is required. This 
preamplifier provides no audible color- 
ation in sound reproduction. One has the 
feeling of listening to a live musical per- 
formance instead of through a hi -fi 
system. 

April, 1961 
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now for the first time 

A COMPREHENSIVE COMPILATION OF 4500 

DIRECT TRANSISTOR SUBSTITUTIONS 
2 

INTERNATIONAL TRANSISTOR 
SUBSTITUTION GUIDEBOOK 
(Direct Substitutions Only) by Keats A. Pullen, Jr., Eng. D. 

Only an engineer with the experience of the 
author - Keats A. Pullen Jr. (member of the 
scientific staff. Ballistics Research Laboratories, 
Aberdeen Proving Grounds) could possibly have 
compiled the transistor substitutions data con- 
tained in this guidebook. Everyone who works 
with transistors in repairing, maintaining or de- 
signing -must have this time -saving tool. Here's 
why: 

COMPUTE AND COMPREHENSIVE 

International in coverage, it lists 4500 direct 
substitutions comprised of American, Japanese, 
British, French, German, Dutch and Italian tran- 
sistor types. Includes both triodes and tetrodes. 

NEW RIDE 
CITIZENS BAND RADIO by Allen Lytet. This book 
has a three -fold purpose: to tell the story of citi- 
zens radio equipment to the prospective buyer, to 
the user and to the man who will repair it. For 
those new to the subject. early chapters describe 
the historical development of citizens band radio. 
its applications, classifications, and types of equip- 
ment. FCC Rules and Regulations, important to 
the citizens band user, are discussed. There is the 
detailed discussion on different types of transmit- 
ting and receiving equipment: comparison of 
them with emphasis on single- channel and multi- 
channel transceivers and receivers. Other high- 
lights are: descriptions of portable units, kits and 
standard transceivers, antennas and power sup- 
plies. The installation and repair of citizens band 
radio equipment is covered in detail. #273, $3.90. 

FILTERS L ATTENUATORS, Edited by Alexander 
Schur... Ph.D. (No. 86 in the Electronic Technol- 
ogy Series.) This book will make filters, attenuators 
-their functions, the wide variety of types, cir- 
cuitry and applications understandable. Both nar- 
rative and mathematical presentations are used. 
The characteristics of the capacitor -input type 
filter in power supplies is analyzed with problems 
and solutions. Numerous other filter types used in 
power supplies also are discussed in similar man- 
ner. Audio and video filters, wave filters and spe- 
cialized types, are covered thoroughly -a chapter 
being devoted to each. 

The text devoted to attenuators and equalizers is 
illuminated by means of numerical examples and 
solutions. The calculations include the determina- 

Y 

PROVIDES DIRECT SUBSTITUTIONS 
ELECTRICAL AND PHYSICAL 

Not only are the direct electrical substitutions 
shown, but case styles and dimensions also are 
given for maximum substitution flexibility. 

COVERS TRANSISTORS USED IN ALL TYPES 

OF ELECTRONIC EQUIPMENT 

The guidebook is universal in its application. It 
covers transistor substitution for radios. television 
receivers, all sorts of military. industrial, commu- 
nication and computer equipments. 

#276, 64 pp. $1.50 

R BOOKS 
Lion of their component parts. Variable attenua- 
tors are also covered, as well as phase equalizers. 
This is an outstanding technical text for those 
interested in the configuration and analysis of 
filter and attenuator circuitry. Review questions 
appear at the end of each chapter. #166 -36, $2.25. 

TRANSFORMERS, Edited by Alexander Scharr. 
Ph.D. (No. 37 in the Electronic Technology Series) 
The transformer as it is used in electronic equip- 
ment is examined in a highly analytical manner 
with numerous mathematical examples. The ex- 
amples give the reader a theoretical as well as a 

practical view of the transformer. Starting with 
a discussion of the magnetic principles underlying 
the operation of the transformer. it progresses to 
transformer design and construcion, discussing 
efficiency and coil currents, flux density. core 
losses, leakage inductance, distributed capacitance 
and current as well as voltage waveforms. Power 
transformers are studied in full depth from the 
simple color coding of the leads to the relation of 
power transformers to rectifier -filter systems. 
Audio transformers are covered with emphasis on 
such important topics as impedance ratios. broad- 
band audio transformers and transistor trans- 
formers. In the area of high frequency transform- 
ers. the text treats the tuned and untuned primary 
and secondary windings in different combinations. 
It discusses in detail such special transformer 
items as saturable reactors, voltage regulating 
transformers. video transformers, pulse trans- 
formers and balancing transformers (baluns). 
Review questions appear at the end of each chap- 
ter. #166 -37. $4.00. 

Ire punruohr satisfortion or relnr,l In ox within to dogs for a lull r,Jnnd. 
These and many other Rider titles ore available at 

book.tore., electronic parts distributor., dept. stores or direct. Send for new catalog. EW -4 

II JOHN F. RIDER PUBLISHER, INC., 116 West 14th Street, New York 11, N. Y. 

Canada: Chas. W. Pointon, Ltd., 66 Racine Rd., Resdale, Ont. .' Export: Acme Code Company. Inc. 630 9th Ave . N. Y. C. 
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COMMISSIONED ELECTRONICS CO. 
1776 COLUMBIA ROAD WASHINGTON, D. C. 

Learn Transistor 
Electronics At Home! 

Prepare now for a profitable 
career in this growing field. Learn 
theory, construction and appli- 
cations of all types of transistors 
with this proven home -study 
course from the Philco Techno- 
logical Center. 

FOR FREE INFORMATION 
PLEASE WRITE TO: 

PHILCO, 
TECHNOLOGICAL CENTER 

P.O. Bon 4730, Dept. WI, Philadelphia 34, Pa. 
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SEND 

ELECTRONICS 

EVERY 

MONTH 

name 

WORLD 

ELECTRONICS WORLD 

,1t 
t 

address 

city zone state 

Check one: 

3 years for $12 1312 years for $9 
1 year for $5 

In the U. S., its possessions, and Canada 
Payment enclosed Bill me 

Foreign rates: Pan American Union 
countries, add .50 per year; all 
other foreign countries, add 
$1.00 per year. 

Mail to: ELECTRONICS WORLD 
Dept. EW 46tH, 434 S. Wabash Ave. 

Chicago 5, III. 

ELECTRONIC 
TECHNICIANS! 

Raise your professional standing 
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You have nothing to lose, and every- 
thing to gain! 

The INDIANA Home Study Institute 
924 F. Columbia Avenue, Fort Wayne, Indiana 

94 

This is not only one of the best units 
on the market but, as mentioned previ- 
ously, we enjoyed immensely putting 
the kit together because of its military - 
type construction. It took us 17?á hours 

to build the kit. The preamp is available 
at $119.95 in kit form, and $189 factory - 
wired. Neither of these prices include 
the walnut wood outer cabinet, which is 
available separately at $29.95. --- 

Channel Master CM -10 Speaker System 
HIS is a compact bookshelf -type loud- 
speaker system consisting of an 8 -inch 

woofer and 2 -inch coaxially mounted 
cone tweeter, in a ducted -port reflex en- 
closure. The crossover is at 3000 cps and 
the tweeter's level is non -adjustable. 
The system is rated at 10 watts power - 
handling capacity (continuous or pro- 
gram not specified) and 8 ohms imped- 
ance. The enclosure measures 10 inches 

wide by 231,í 
inches high by 11 
inches deep. 

Sweeping a test 
tone through the 
audible range 
(with the speaker 
located in a cor- 
ner, for maximum 
bass radiation), 
the CM -10 was 
found to have 
subjectively 
smooth, linear re- 
sponse from 100 
to 15,000 cps, with 
a drop in the 
range between 1 
kc. and 2 kc., and 

a broad, shallow dip between 200 and 
600 cps. Above 2 kc. there was not a 
trace of audible deviation until 7 kc., at 
which point there was a slight dip, fol- 
lowed by a rise back to normal at 8 kc. 
Then there was another mild dip at 10 
kc., and smooth, flat response from 
there out to 14 kc. Above that, a slow 
roll -off set in, but a significant contri- 
bution was observed to beyond 16 kc., 

at which point this reviewer's ears fail 
him. No distortion was audible at any 
frequency, even at fairly high listening 
levels. 

On program material, the CM -10 was 
sharply brilliant. Over -all definition was 
excellent; details were very well repro- 
duced, and there was some tendency 
toward spotlighting of brass instru- 
ments and soprano voices. String tone 
was reproduced cleanly and smoothly, 
although with a subtly cold, brittle qual- 
ity. It was immediately obvious that the 
CM -10's treble performance was supe- 
rior to its bass response which, although 
clean and well defined, was somewhat 
lacking in foundation. This effect is not 
altogether unusual, and it is not quite 
fair to expect the same fullness in the 
bass that would be produced by a some- 
what larger woofer in a larger and more 
expensive enclosure. 

Despite its modest power rating, the 
CM -10 proved able to handle consider- 
able bass boost without audible strain, 
and a moderate amount of boosting was 
all that was needed to bring the sys- 
tem's sound into a good semblance of 
natural musical balance. 

The addition of a second CM -10, for 
stereo pairing, might well augment the 
low range enough to provide good bass 
balance without external boosting, and 
the tweeter's broad high- frequency dis- 
tribution (estimated at about 80 de- 
grees) should enable the system to yield 
excellent stereo spread and fill in most 
listening rooms. 

The CM -10 is priced at $44.95. -al- 

Pickering Model 381A Stereo Cartridge 
ALTHOUGH the new Pickering 381A 

stereo cartridge looks identical to the 
manufacturer's Model 380A, its per- 
formance is different. The 381A is much 
more expensive and has less output volt- 
age, but its over -all reproduction qual- 
ity makes it one of the very best stereo 
cartridges we have tested to date. 

The 381A was specifically designed 
for use by recording eng'neers, not only 
for calibrating their audio amplifiers, 

+5 

but for playback equipment to deter- 
mine the quality of recordings. All cart- 
ridges are individually calibrated at the 
plant and the results are tabulated and 
shipped with each unit. It is Pickering's 
hope that this cartridge will be recog- 
nized as a standard for the recording 
industry and they have had some degree 
of success along these lines to date. 

A 1 this does not preclude the use of 
the cartridge in the home if quality is 

o- 
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most desired and price is no object. 
The frequency response and channel 

separation characteristics are shown in 
the accompanying graph. It is interest- 
ing to note the smoothness of the re- 
sponse, being ± 1.8 db from 30 to 15.000 
cps, the limits of our test record. 

This response is good in that it betters 
all other stereo cartridges we have 
checked recently by about a db or so. 
What is unusual and we feel extremely 
important is the channel separation. 
Both channels show a crosstalk down 
24 db at 1000 cps. (We cannot measure 
much below this using the Westrex lA 
test record.) The manufacturer claims 
35 -db channel separation, and it is quite 
possible that this is actually achieved. 
As pointed out in our report on the 

Model 380A cartridge, Pickering has a 
specially designed test record which has 
a much greater signal -to -noise ratio 
than ours. Unfortunately, this record is 
not available to us for testing. 

Greater separation than 20 db is not 
necessary for home listening, but, for 
best results, separation should not drop 
much below this figure out to 10 or 15 
kc. Some recent studies conducted by 
Bell Telephone Laboratories indicate 
that full separation is required for home 
listening only out to about 8 kc. This 
conclusion was reached with the use of 
presently available stereo tapes and 
discs. In spite of this, it is still nice to 
know that we have some equipment 
available whose performance exceeds 
the needs for present -day in -home use. 
We can also foresee the possibility that 
future tapes and discs will have even 
more strict requirements for reproduc- 
tion. 

Many of the early cartridges had an 
opposite channel output voltage at 10,- 
000 to 15,000 cps that was greater than 
the voltage from the proper channel. It 
is interesting to note that this new 
cartridge not only keeps the channels 
where they belong without interchang- 
ing them but, in addition, has good sepa- 
ration out to 15,000 cycles. 

The output voltage measured was 
4.55 mv. for the left channel, and 4.9 mv. 
for the right channel for 5 centimeters 
per second recording at 1000 cycles. The 
recommended load is from 47,000 to 
100,000 ohms, and stylus pressure 
should be maintained between 2 and 3 
grams. A .7 mil easily replaceable dia- 
mond stylus is used. A stylus is also 
available for 78 -rpm records. 

The listening quality of this cartridge 
is smooth and clean, and does not have 
an extreme brilliance nor a strident re- 
sponse. We encountered no tracking 
problems, even with extremely loud pas- 
sages, and we were particularly pleased 
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with the freedom from hum pickup and 
the low needle talk. 

The cartridge is designed to fit any 

conventional tonearm. The Model 381A 
is priced at $48.00 and is being handled 
by established audio outlets. 

Eico Model 723 
Amateur Transmitter 

Kit 

1111111. 

THE Novice ham, as well as the ad- 
vanced amateur who wants a low - 

power standby rig, is sure to be inter- 
ested in the new Eico Model 723 trans- 
mitter kit. This kit makes a very com- 
pact package that won't take up much 
room at the operating position, but it 
will produce an honest 60 watts of plate - 
input power. The attractively styled 
front panel is only 6 inches high by 81/2 
inches wide, so there shouldn't be any 
difficulty in finding room for it. Model 
723 is a c.w. rig that will operate on 
all the ham bands from 80 through 10 
meters at a flick of the band -selector 
switch. With a crystal plugged into the 
front -panel receptacle, the unit operates 
on a single frequency, or a v.f.o. may be 
plugged in here for variable- frequency 
operation. It is also possible to use an 
external modulator with the rig for AM 
operation. 

The circuit used is quite straightfor- 
ward and conservatively designed. A 
high -G, 6CL6 pentode is used as an elec- 
tron- coupled Colpitts crystal oscillator. 
The output tank of this circuit, which is 
also the input circuit for the final, is 
tuned to either the fundamental or one 
of the harmonics of the crystal, depend- 
ing on what band you are operating on. 
The final amplifier is a 6DQ6B high- 
efficiency beam -power tube operating 
as a straight- through amplifier on all 
bands except 10 meters, where it is 
also used as a doubler. A wide -range 
pi- network output circuit permits just 
about any type of antenna to be loaded 
up properly. 

The power supply uses a GZ34 full - 
wave rectifier to deliver 500 volts to the 
final amplifier plate. A choke -input 
filter, using a swinging choke, is utilized 
to obtain good regulation and to prevent 
high peak currents at light loads. The 
inductance value swings from 5 to 25 
henrys, depending on the load current 
drawn. 

Even though the chassis is compact, 
there is plenty of room to do a good, un- 
crowded wiring job. After all, there are 
only three tubes and the controls to 
wire up. The well- planned layout, along 
with a clear, well -illustrated manual, 
makes the construction easy even for 
the novice. This reviewer mounted all 
the parts and completed all the wiring 

in a little over 11 hours total time, with- 
out any rushing. We also spent about an 
hour and a half before we started the 
kit on unpacking and carefully check- 
ing all the parts and hardware against 
the bill of materials. We recommend 
this for a number of reasons. First, it 
allows the kit -builder to become fa- 
miliar with the parts that are used, and 
this will save time if some special parts 
are referred to later in the step -by -step 
wiring procedure. Second, you can spot 
missing or defective parts before you 
start. 

After the wiring was completed and 
checked, we inserted the tubes, plugged 
in a 40 -meter crystal, hooked in a 40- 
watt light bulb dummy load, plugged 
the line cord in, and turned the unit on. 
Before applying plate voltage to the 
final, we first neutralized the rig on 20 
meters. Proper neutralization occurred 
with the neutralizing capacitor about at 
its mid -setting. Under these conditions, 
there was absolutely no flicker of grid 
current when we tuned the plate tank 
through resonance. Then, the plate volt- 
age was applied and the rig was tuned 
up with the dummy load. We had no 
trouble at all in getting the required 
120 ma. of plate current on all bands. 
The 40 -watt lamp lit up to full brilliance 
on all bands except 10, where somewhat 
reduced r.f. power output was observed. 
This is to be expected as the final ampli- 
fier is working as a doubler on this band. 

When we monitored the rig on our 
receiver, we were pleased with the 
clean -sounding, absolutely hum -free 
carrier. The rig was keyed at high 
speeds with a bug, and the signals were 
stable and the oscillator followed the 
rapid keying without difficulty. There 
were no clicks or chirps and the signals 
sounded fine. After all the preliminaries, 
we connected in our regular 40 -meter 
antenna and went on the air. The first 
report, a "599x," made us feel that our 
time in building the kit was well spent. 

The Model 723 is available from Eico 
distributors at $49.95 in kit form, or 
factory -wired and tested at $79.95. -[3d- 
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NEW BASE STATION 
27 Megacycle 

Citizen Band ANTENNA 

from MARK MOBILE 

Exclusive close spaced 
side mounting for 

CM 1 I 111111111 

IS PM 112 

WW1 1111111M 
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tall existing towers 
The new C.S.M. -11 antenna is 
designed to produce greatly in- 
creased transmitting and re- 
ceiving range for the Class 1) 
Citizen Band commercial user. 
Improved results are obtained 
by conveniently close mount- 
ing the C.S.M. -11 on tall 
existing radio, T.V. or commu- 
nications towers. Mounts less 
than one foot from the tower 
leg and tower structure forms 
part of antenna circuit. This 

assures mechanical stabil- ity, low V.S.W.R. and 
reduces distortion of 

radiation pattern. 
Two C.S.M -11 Units 
stacked on opposite sides 
of tower produce 3 db 
gain ... stacking on same 

' "'" side produces directional 
pattern with 5 db gain. 

HELIWHIP* and 
BEACON ANTENNAS 

Carry the full Mark Mobile line 
of famous high efficiency mobile 
and fixed station antennas for 
amateur and Citizen Band services. 
User -approved and consistently 
advertised to build sales action 
for you! *U.S. Patent 2,966,679; 
U.S. Process Patent 2,938,210. 

All Mark Mobile Antennas are available 
at leading parts and equipment distributors. 
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Diodes Are Different 
(Continued from page 50) 

the tube in the first place. But by now 
we are hooked, so we buy five new di- 
odes and put four on a side. The chances 
are that this supply will stand up. But 
once in a while, if luck is against us, it 
goes too, and we find four shorted di- 
odes. 

Back Resistance 

The villain here is back resistance. 
The back resistance of diodes varies 
enormously. Anyone who has several 
silicon diodes on hand can get his eyes 
opened and increase his education by 
performing a very simple experiment. 
This consists of setting up the circuit 
shown in Fig. 2A. Any handy voltage 

1200V. 

20 
MEG. 

40 
MEG. 

60 
MEG. 

200V. 

400V. 

600V. 

(A) (BI 
Fig. 2. IA) Simple setup fo check back 
resistance of diodes. (BI The way that 
back voltage is distributed across diodes 
that have different back resistance values. 

under the rated p.i.v. of the diode will 
do. The voltmeter shown reads the volt- 
age drop across the 1 -meg. resistor. This 
will be the back current through the 
diode in microamperes. In other words, 
one volt across the resistor means one 
microampere of back current. 

The writer has made this test on 27 
diodes, all with 400 p.i.v. rating. About 
half had 150- or 200 -ma. ratings and the 
other half a 500 -ma. rating. They repre- 
sented five different styles of diodes 
from three different manufacturers. 

Among the 27, the back current varied 
from 2 to 80 microamperes. This is a 
total range of back resistance of ap- 
proximately 4 to 150 megohms. The 
range within one style was not so great, 
but in many cases covered a 3 to 1 range. 

Nov this has a serious effect when 
diodes are used in strings. Let's go back 
to the case of our hi -fi friend and his 
power supply. Suppose, as might very 
easily be the case, he had three diodes 
in one string with back resistances of 
20, 40, and 60 megohms. When the 
1200 -volt peak is placed across these 
diodes, we have the situation illustrated 
in Fig. 2B. The voltage drop across the 
20 -meg. diode is 200 volts; across the 
40 -meg. diode, 400 volts; and across the 
60 -meg. diode it is 600 volts, or about 
50 per -cent over rating. If this diode is 
operating near full current capacity, 
this high stress coupled with the heat 
generated at the junction on the for- 
ward- current pulse will set up a de- 
struction cycle, and this diode will short 
out. Then the 1200 volts divides across 
the remaining diodes in the ratio of their 
resistances and the second diode shorts. 
Almost immediately the third one will 
go. 

If four diodes are used, the chance of 
this sort of thing is greatly lessened, 
but again, if a high- resistance diode gets 
in the string with a couple of low- resist- 
ance diodes, even in this case there may 
be a failure. Now when single diodes 
are used across fixed low impedance 
sources that are less than rated p.i.v., 
this will not happen because the low 
resistance diode merely passes more 
back current. It is the series operation 
that causes the trouble. 

The Solution 
The solution to this problem is a 

simple one and is quite familiar to those 
who use electrolytic capacitors in series. 
You equalize the voltages with shunting 
resistors. Values of 100,000 to 200,000 
ohms will swamp out the variations 
among the diode back resistances. 

Now, finally, we can set up our power 

BOGEN SOUND SYSTEMS 
exclusive Bogen 
Flex -Pak offers: 

wall -mount 
bracket 

r, 

rack panel mount 

carrying case. with 
or without speakers 

plus: tamper -proof locking plate 
E -Z Service removable cover 
easily- mounted turntables... 
and many other optional features. 

Bogen Flex -Pak° Series 
Bogen -Presto, world's leading manufacturer of packaged P.A. and sound products, 
serves all sound needs ... "across the board." All 13 exclusive Bogen Flex -Pak 
models offer the very finest sound equipment available... featuring award -winning 
styling* and many special features designed to meet all requirements. 

MX60 Deluxe 60 -watt Amplifier. 
master gain control built-in 

remote gain control circuit 4 
mike channels (one converts 
to phono). 

MO100 100 -watt Booster Amplifier. 
Exceptional wide -range 
frequency response. Ideal 
wherever undistorted high 
power is required. 

*Styling plus! MX60 is the winner of the Milan Triennial Gold Medal for design excellence. 

For information on the complete line, write for FREE Sound Systems file TODAY. BOG E IV - 
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supply for the hi -fi addict who has spent 
so much money buying diodes. This is 
shown in Fig. 3. There are two things 

Fig. 3. Circuit showing the 
proper conversion to silicon 
diodes. This supply is fused, 
has a protective surge re- 
sistor, and has equaliz- 
ing resistors across diodes. 

that might be mentioned. First off, 
these resistors will pass some raw a.c. 
around the rectifiers. Will this affect 
hum? The answer is no: it won't be de- 
tected by the ear, although it can be 
noticed on the oscilloscope if it is 
cranked up. The second point is that the 
resistors generate heat -perhaps a cou- 
ple of watts of it. 

As a result of this we can make up 
a few simple rules by way of a sum- 
mary : 

1. Don't forget that protective re- 
sistor with diodes. Better yet, use a 
choke input and improve regulation at 
the same time. 

2. Fuse the power supply. This is al- 
ways good advice, but especially with 
diodes because they are more prone 
than tubes to short out rather than 
open up. 

3. Always use equalizing resistors 
when you put two or more diodes in 
series. 

4. Provide ventilation. Diodes don't 
run cold, remember. Between equalizing 
resistors and junction heat, air circula- 
tion is needed. 

Follow these simple rules and enjoy 
the very real benefits to be derived from 
the use of diodes in that ham transmit- 
ter or hi -fi amplifier. -{}- 

BEST ft CONTACT SPRAYS 
As reported by independent product- testing laboratory 

JJ 

Triple- action Contact Shield cleans, lubri- 
cates, and protects electrical controls and 
switches in seconds. Most effective, safest 
product of its kind as proved by laboratory 
tests. 

CNANNEL MASTER works wonders In sight and sound Ellenville, New York 

--then you need us! 
GET STARTED RIGHT by writing 
for FREE 8 page catalog illus- 
trating over 30 business forms 
and systems designed specifi- 

SES 

ON 

TV YOUR 

PARTS r \ ON SALE AT YOUR PARTS JOBBER 

t,Oelrich Publications 4308 N. Milwaukee Chicago 41.117 

r r 
8064fN TV 

NONI /N6? 
SERVICEMEN! 

Wrile for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY 
3619 TCOOST KANSAS CITY, MO. 

ACROSS THE BOARD 
Bogen Challenger Series 
Engineering precision and peak performance make the famous.Bogen CHALLENGER 
series the sound choice of many organizations and institutions. Designed and 
assembled with all the care and quality of the exclusive Flex -Pak line, 
the CHALLENGER series offers performance, versatility and value in all nine models. 

CHA75A 75 -watt Amplifier 
features a modern high -gain 
circuit with specifications 
equal to amplifiers that 
cost far more. 

PRESTO 
April, 1961 

CHA620Y 20watt Mobile Amplifier 
with 3 -speed phono top. 

Designed to operate on 
110v AC. 6v DC. or 12v DC. 

a sound product 
for ANY application 

P.A. Systems 

Office and Home Intercoms 

Internal Telephones 

School Consoles 

Portable Transcription Players 

Hi -Fi & Stereo Components 

Professional Studio Equipment 

DESK 611,PARA^rVS N A DVSiON OF THE SiEGLER CORPORATION 
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EXAMINE ANY OF THESE TESTERS 

BEFORE 
Yes, we offer to ship at our risk 

YOU B U Y 
one or more of the testers 
described on these pages. 

SUPERIOR'S NEW v 770 -A 

VOLT -OHM MILLIAMMETER 
FEATURES: 

Compact- measures 3!é° x 5"" x 
Uses "Full View" 2': accurate 850 Microampere 
D'Arsonval type meter 
Housed in round -cornered, molded case. 

SPECIFICATIONS: 
6 A.C. VOLTAGE RANGES: 0. 15/30/150/300 /1500/ 
3000 Volts. 

6 D.C. VOLTAGE RANGES: 0- 7.5/15/75/150/750 / 
1500 Volts. 

3 RESISTANCE RANGES: 0-10,000 Ohms, 0 -1 Megohm. 

3 D.C. CURRENT RANGES: 0- 15/150 Ma.. 0 -1.5 Amps. 

3 DECIBEL RANGES: -6 db to + 18 db, + 14 db to 
+ 38 db, + 34 db to + 58 db. 

The Model 770 -A contes complete with test leads and operating instructions. 
Price is 513.85. Terms: 53.85 after 10 d:iv trial then 51.00 monthly for 3 months, 

SUPERIOR'S NEW MODEL 79 

SUPER -METER 
WITH NEW 6" FULL VIEW METER 

SPECIFICATIONS: 
D.C. VOLTS: 0 to 7.5/15/75/150/750 /1,500. 

A.C. VOLTS: 0 to 15/30/150/300/1,500 /3,000. 
D.C. CURRENT: 0 to 1.5/15 /150 Ma. 

0 to 1.5/15 Amperes. 
RESISTANCE: 0 to 1,000 /100,000 Ohms. 

0 to 10 Megohms. 
CAPACITY: .001 to I Mfd. I to 50 Mfd. 

REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms 
to 2.5 Megohms. 

INDUCTANCE: ,15 to 7 Henries, 
7 to 7.000 Henries. 

DECIBELS: -6 to + 18, + 14 to + 38, 
+ 34 to + 58. 

The following components are all tested for 
QUALITY at appropriate test potentials. Two 
separate BAD -GOOD scales on the meter are 
used for direct readings. 
All Electrolytic Condensers from 1 MFD to 
1000 MFD. 

All Selenium Rectifiers. All Germanium Diodes. 
All Silicon Rectifiers. All Silicon Diodes. 

Model 79 comes complete with operating instructions, test leads and carrying case. 
Pelee Is $38 .50. Terms: $8.50 after 10 day trial then $6.00 monthly for 5 months. 

SUPERIOR'S NEW MODEL 77 

VACUUM TUBE VOLTMETER 
WITH NEW 6" FULL VIEW METER 

Compare it to any peak -to -peak V.T.V.M. 
made by any other manufacturer at any 
price! 

SPECIFICATIONS: 
DC VOLTS -0 to 3/15/75/150/300 / 
750 /1500 volts at II megohms input 

resistance. 
AC VOLTS (RMS) -0 to 3/15/75/150/ 

300/750/1500 volts. 
AC VOLTS (Peak to Peak) -0 to 8/40/ 

200/400 /800 /2000 volts. 
ELECTRONIC OIIMMETER -0 to 

1000 ohms /10,000 ohms /100,000 ohms/ 
1 megohm /10 megohms /100 megohms/ 

1,000 megohms. 
DECIBELS -10 db to - 18 db, - 10 db 

to+ 38 db, - 30 db to + 58 db. 
All based on 0 db = .006 watts 6 mw) 

into a Son ohm 1^:c 11.73e). 
ZERO Cl S II u vI TI It -For 

discriminator r. iii.. - scale 
range of 0 te ,» 150/ 

375/750 tell, at ll inecuhms 
Input resistance. 

Model 77 comes complete with operating instructions, probe and test leads and 
carrying case. Price is 542.50. Terms: $12 .50 after 10 day trial then $6.00 monthly for 5 months, 

SUPERIOR'S NEW MODEL 80 

20,000 OHMS 

PER VOLT ALLMETER 
6 INCH FULL-VIEW METER provides large eosy- 
io.read calibrations. No squinting or guessing when 
you use Model 80. 

MIRRORED SCALE permits fine accurate 
mints where fractional readings ore important. 

SPECIFICATIONS: 
7 D.C. VOLTAGE RANGES: 

sAt a sensitivity of 20.000 Ohms per Volt) 
0 to 15/75/150/300/750 /1500/7500 Volts. 

6 A.C. VOLTAGE RANGES: lAt a sensitivity of 5.000 Ohms per Volt) 
0 to 15/75/150/300/750 /1500 Volts. 

3 RESISTANCE RANGES: 
0 to 2,000/200,000 Ohms. 0 -20 Megohms. 

"- CAPACITY RANGES: 
.00025 Mfd. to .3 MId., .05 Mfd. to 30 MId. 

5 D.C. CURRENT RANGES: 
0 -75 Microamperes, 0 to 7.5/75/750 Milli- 
amperes. 0 to 15 Amperes. 

Sore The line cord is used only for 3 DECIBEL RANGES: 
capacity measurements. Resistance -8 db to +18 db, +14 db to -38 db, -34 db r<rlse s operate on sellcontalned bat. to +58 db. 
Model 80 Allmeter conies complete with operating instructions, test leads and 
portable carrying case. Price is 542.50. Terms: 512 -50 after 10 day trial then 56.00 monthly for 5 months. 

SUPERIOR'S NEW MODEL 70 UTILITY TESTER 

FOR REPAIRING ALL ELECTRICAL APPLIANCES 
MOTORS * AUTOMOBILES 

upli INCLUDED 

FREE TES 
64 page 
condensed 
course in 
electric ts. 
Profusely 
illus- 
trated. 

Written in simple. 
east -to- understand 
style. 

As an electrical trouble shooter the Model 70: 
Will test Toasters, Irons, Broilers, Heating Pads. Clocks, Fans, Vacuous Cleaners. Refrigerators. 

Lamps, Fluorescents. Switches, Thermostats. etc. Measures A.C. and D.C. Voltages. A.C. and 
D.C. Current. Resistances. Leakage, etc. Incorporates a sensitive direct -reading resistance range 

which will measure 
a 

ll resistances commonly used in electrical appliances, motors, etc. Leakage 
detecting circuit will indicate continuity from zero ohms to 5 megohms (5.000,000 ohms). 

As an Automotive Tester the Model 70 will test: 
Both 6 Volt and 12 Volt Storage Batteries Generators Starters Distributors Ignition Coils 
Regulators Relays Circuit Breakers Cigarette Lighters Stop Lights Condensers Direc- 

tional Signal Systems All Lamps and Bulbs Fuses Heating Systems Horns Also will locate 
poor grounds. breaks in wiring, poor connections, etc. 

Model 70 comes complete with 64 page book and test leads. Price is 515.85. Terms: 53.85 after 10 
day trial then 54.00 monthly for 3 months. 

DID YOU EVER? 
Order merchandise by mail, including deposit or payment in full, then wait and write...wait and write? 

10- Purchase anything on time and sign a lengthy complex contract written in small difficult -to -read type? 
ito Purchase an item by mail or in a retail store then experience frustrating delay and red tape when you applied for a refund? 

Obviously prompt shipment and attention to orders is an essential 
requirement in our business ...We ship at our risk ! 
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NO 
CONTRACT TO SIGN 

CO- MAKERS 

EMPLOYER 

NOTIFICATION 

The simple order authorisation included in this offer is all you sign. We ask only 
that you promise to pay for or return the goods we ship in good faith. 

EXAMINE ANY ITEM YOU SELECT 

IN THE PRIVACY OF YOUR OWN HOME 
au if completely satisfied pay on the interest -free terms plainly specified. 
When we say in -free we mean not one penny added for "int " for 
"finance" for "credit- checking" or for "carrying charges." The net price of each 
tester is plainly marked in our ads -that is all you pay except for parcel post or 
other transportation charges we may prepay. 

SUPERIOR'S NEW MODEL 82A 

MULTI- SOCKET TYPE TUBE TESTER 
SPECIFICATIONS: 

Tests over 1000 tube types. 
Tests OZ4 and other gas -filled tubes. 

Employs new 4" meter with sealed air - 
damping chamber resulting in accurate 
vibratlonless readings. 
Use of 22 sockets permits testing all 
popular tube types and prevents pos- 
sible obsolescence. 

Dual Scale meter permits testing of low 
current tubes. 
7 
anel. 

and 9 pin straighteners mounted on 
p 

All sections of multi- element tubes 
tested simultaneously. 
Ultra -sensitive leakage test circuit will 
indicate leakage up to 5 megohms. 

Model 82A comes housed In handsome, portable, saddle-stitched Texon case. 
Price Is $36.50. Terms: 86.50 after 10 day trial then 56.00 monthly for 5 months. 

SUPERIOR'S NEW MODEL TW -11 

STANDARD PROFESSIONAL TUBE TESTER 
Uses the new self -cleaning Lever Action 

Switches for individual element testing. 
Because all elements are numbered ac- 
cording to pin -number in the RMA base 
numbering system, the user can instantly 
identify which element is under test. 

Free -moving built -in roll chart provides 
complete data for all tubes. All tube list- 
ings printed in large -easy -to -read type. 

NOISE TEST: Phono -jack on front 
panel for plugging in either phones or ex- 
ternal amplifier will detect microphonic 
tubes or noise due to faulty elements and 
loose internal connections. 

SEPARATE SCALE FOR LOW -CUR- 
RENT TUBES -Previously. on emission 
type tube testers, it has been standard 
practice to use one scale for all tubes. As 
a result, the calibration for low- current 
types has been restricted to a small nor- 
lion of the scale. The extra scale used here 
greatly simplifies testing of low- current 
types. 

The Model TW -11 comes housed in a handsome, portable, saddle -stitched Texan 
case. Price Is $47.50. Terns: $11.50 after 10 day trial then $6.00 monthly for 
6 months, 

SUPERIOR'S NEW MODEL 83A 

C. R.T. TESTER 
Tests and Rejuvenates 

ALL PICTURE TUBES 

ALL BLACK AND WHITE TUBES 
From 50 decree to 110 degree types - 
from 8" to 30" types. 

ALL COLOR TUBES 
Test ALL picture tubes -in the carton 
-out of the carton -in the set! 

Model 83A provides separate filament op- 
erating voltages for the older 6.3 types and 
the newer 8.4 types. 
Model 83A properly tests the red, green and 
blue sections of color tubes Individually - 
for each section of a color tube contains its 
own filament. plate, grid and cathode. 
Model 83A will detect tubes which are ap- 
parently good but require rejuvenation. 
Such tubes will provide a picture seemingly 
good but lacking In proper definition. con- 
trast and focus. 
Rejuvenation of picture tubes is not simply 
a matter of applying a high voltage to the 
filament. Such voltages improperly applied 

can strip the cathode of the oxide coating 
essential for proper emission. The Model 
83A applies a selectire low voltage uni- 
formly to assure Increased life with no 
danger of cathode damage. 

Model 83 -A comes housed in handsome portable Saddle- stitched Texan case - 
complete with socket for all black and white tubes and all color tubes. Price is 
538.50. Terms: 88.50 after 10 day trial then $6.00 monthly for 5 months. 

SUPERIOR'S NEW MODEL 

TRANS-CONDUCTANCE 
TUBE TESTER TRANS - TYPE TYPE 

Employs latest improved TRANS - 
CONDUCTANCE circuit. Test tubes un- 
der "dynamic" (simulated) operating 
conditions. An In -phase signal is Im- 
pressed on the input section of a tube 
and the resultant plate current chance 
is measured as a function of tube qual- 
ity. 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. 

SYMBOL REFERENCES: Model 85 em- 
ploys time -saving symbols 1, ., . A. :) in place of difficult -to- remember let- 
ters previously used. Repeated tlme- 
studies proved to us that use of these 

scientifica I i) . c t ed s.n but. speeded up the element switching step. As the tube 
manufacturers increase the release of new tube types, this time- saving feature 
becomes necessary and advantageous. 

"FREE- POINT" LEVER TYPE ELEMENT SWITCH ASSEMBLY marked ac- 
cording to RETMA basing, permits application of test voltages to any of the 
elements of a tube. 

FREE FIVE (5) YEAR CHART DATA SERVICE. Revised up -to -date subsequent 
charts Will be mailed to all Model 85 purchasers at no charac for a period of five 
years after date of purchase. 
Model 85 comes complete, housed In a handsome portable cabnet with slip -on 
cover. Price Is 852.50. Terms: 512.50 after 10 day trial then 58.00 monthly for 
5 months, 

SUPERIOR'S NEW MODEL TV -50A 

GENOMETER 
7 Signal Generators in One! 

111P-11=1 

R.F. Signal Generator for A.M. 

R.F. Signal G for for F.M. 

Audio Frequency Generator 
Bar G for 
Cross Match G for 
Celer Dot Pattern G tor 
Marker G ter 

A versatile all -Inclusive GENERATOR 
which provides ALL the outputs for 
servicing: 

A.M. Radio F.M. Radio Amplifiers 
Black and White TV Color TV 

The Model TV -50A comes absolutely complete with shielded leads and operating 
Instructions. Price Is $47.50. Terms: $11.50 after 10 day trial then 56.00 monthly 
for 6 months. 

Try any of the in- 
struments on this or 
the facing nage for 
10 days before voti 
buy. If completely 
satisfied then send 
down payment and 
pay balance as Indi- 
cated on coupon. No 
Interest or Finance 
Charges Added! If 
not completely satis- 
fied return unit to 
us. no explanation 
necessary. 

April, 1961 

SUPERIOR'S NEW MODEL 88 

TESTS ALL TRANSISTORS 
AND TRANSISTOR RADIOS 

AS A TRANSISTOR RADIO 
TESTER 
An R.F. Signal source. modulated 
by an audio tone is injected into 
the transistor receler from the 
antenna through the R.F. stage. 
past the mixer into the I.F. Ampli- 
fier and detector stages and on to 
the audio amplifier. This Injected 
signal is then followed and traced 
through the receiver by means of 
a built -in Miels Gain Transistor- 
ized Signal Tracer until the cause 
of trouble is located and pin- 
pointed. 

AS A TRANSISTOR TESTER 
The Model 88 will test all transistors including NPR and PNP. silicon. germanium 
and the new gallium arsinide apes, without referring to characteristic data 
sheets. The time -saving advantage of this technique is self -evident. A further 
benefit of this service is that It will enable you to test new transistors as they 
ore released' 
Model 88 comes housed in a handsome portable case. Complete with a set of 
Clip -on Cables for Transistor Testing: an R.F. Diode Probe for R.F. A: LF. Trac- 
ing: an Audio Probe for Amplifier Tracing and a Signal Injector Cable. Complete -nothing else to buy! Price Ix 838.50. Terms: $8.50 after 10 day trial then 58.00 monthly for 5 months. 

MOSS ELECTRONIC, INC., Dept. D -874 3849 Tenth are., New 'fink 34, N. Y. 

Please send me the units checked on approval. If completely satisfied I will pay on the terms specified with no Interest 
or finance charges added. Otherwise. I will return after a 10 day trial positively cancelling all further obligations. 

G Model 170 -4 Total Prise 1115.t5 
53.115 within It a.,.. Balance 
$4.00 monthly for r monas 

O 
S11.50 
Model 

within Ì5a days. Balmer 
34.04 mnlhl. for S in 

(] Model 71 Total Pelee 542.54 

$0 otll S yts n" 0.0 mnhy monh 
O Med.! 44 Total Price S42.54 

515.54 within le days. Balance 
54.01 monthly ter 5 m 

O Model Tw11 To1.l Pelee 517.51 1mhlfor days. Balance KÑ s ty 
O Ìa41 P. t ce e days Ban 

01.01 monthly for 5 month 
O Model iit lm ahin day, B . 

114.01 monthly for 3 in 

14,5 
12. Total 

d O, 

Frier 
n e 

114.01 monthly lar 5 month 

O Model 
ce 1 

SS 
U days. 

SLIM monthly fer 5 months. 
Model TS'544Ttal Price 547.54 
111.50 unto It dy.. Balance 
$1.N Innthb ter t month.. 

Pil O Model 
11.50 

SS D da,.. Relents 
K.44 monthly fer 5 months. 

Name 

Address 

City Zone State 
All prices net. F.O.B. N.Y C. 

Export Division: Kocke International Corp 
Is 1:3 st 10th St.. New fork 16. N. 5'. 
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Save TIME and DOLLARS with 

iNS TANT: . o CONTACT" 

SUPERIOR QUALITY 

BETTER PERFORMANCE 

OUTSTANDING DEPENDABILITY 

Talk and listen to persons "on the job "..at home..at play 

New 2 -way radio actually fits into your pocket. 
Exclusive, rechargeable battery lasts year or 
more. Range -1!, to 1 mile. No license required. 

GLOBE ELECTRONICS 

THE F /NEST 2WAY RADIO / ABLE TODAY 

Seal for office, factory, stores, surveying construction, sports, recrea. 
Non, home. Finest quality available. Makes handy paging system. Use 
with Globe Electronics CB.100A or CB.200 for longer range systems. 

Actual size - 147' z 2%" s 6%" Weight -13 oz. High impact 
Cycolac case All Transistorized. $125.00 each 

FOR LONGER RANGE COMMUNICATION 
CITIZENS BROCA ADSTER CB,IOOA ,plrte 

I 2.nay staeon. FInd o I:d baon 
- ,J I. .. -:I!, operate. Range 5.15 MI.. S i 39.95 each 

iS 

°- 

- BROADCASTER DELUXE Cß200. .. A rugged trans. 
J o -.,r c -nercral use. Transmits on 5 channels. 

Q Rece..es on 411 22. Adapts to selective calling system 
-,I J 9189.95 each 

CLIP AND MAIL COUPON TODAY FOR INFORMATION 

GLOBE ELECTRONICS 
A D..ws,on of Te.tron Electron.c, Inc. 

22.30 So. 34th St., Council Mulls. Iona 

Please send me complete mlormabon on the new Close 
Electronics [, Puckelphone CBI00A CB200 

E4 
NAME 

ADDRESS 

CITY STATE 

"TAB" SILICON 750MA: DIODES HATO TS 
6 1 Purpose 400 P1V at 300 MA 
Special l 20 for S7 
2 

rots /pis 
17 25 

1St 

210/300 

49017OÓ 
1.1.25 

/pis 35 50 
19C 

2101400 

5601600 
$1.50 

s /pis 
70/100 

29C 

350)100 

6300/900 
$1.70 

. /piv 
140 /200 

34t 

201 
00 

700 /1000 
52.00 

I Low Prie d 7200 Sil con Diodes rated 360 
l0 for $3.25: 100D forA $27100°C 00 fort $230. 

CAPACITOR INPUT DESATE 20 ¡: Is ur moron, Inari pay l'.t'./t'.F..t.I 
SPECIAL! TRANSISTORS 8 DIODES!!! 

FULL 
T s Guaranteed! ed! 

2NI23 PNP 5C ea.. 12 for SS. 100 for $37. 
2N292 NON 45E ea.. 12 for $5. 100 for $37. 
2N293 NPN 45C ea.. 12 for $5. 100 for $37. 
2N223 PNP 80c ea.. 12 for $9. 100 for $65. 

' 2N597 PCP 51.90 ea.. 6 for $10. 
2N598 PNP $1.90 ea.. 6 for $10. 
2N599 PNP 13 SO ea.. 3 for $10. 
2N670 PNP /300MW 95E ea.. 6 for SS.. 100 for $49. 
2N671 PNP /IW 51.15 ea.. S for S4.. 100 for $69. 

GENERAL PURPOSE -PNP -COMPUTER GRADE! 
USe as Amplifier- Oscillator-HiFi Logic-Servo. 
amp -Power Supply Pulse Amplifier or High Cur. 

rent Switch Veb- VC... Ven Approx. 0v 
GP3C rated 300 Milliwatls 65t ea., 10 for $5. 

100 loe S39. 
GPIOC rated one watt 90t ea., 6 for S5. 100 for 

$63. 
_Nl II $2.80. _ 1 34.50, : _77 S4. .,í7S SS. 
_S I:,', 1.1.39. \SI-,: $1.80.` "S1:: SI. 2S1: 
31.75' -', 51.50. ' S255 51.20. -' 27 , 9SC. 

SI.29. 1 1N SOC.. sit $1.20. 25178 
$1. -8 ó, ^S D 52.20. i 1 31.25. _' 2 $2.10. 

58.50. 1Ia $6.50. 25,1151.60. ß25 :: 1 S2. 
DIAMOND BASE MICA MOUNTING HIT , S .30 
DELCO ROUND BASE MICA MOUNTING NIT.. .30 
DELCO POWER HEAT SINK WITH FINS 80 SO.- $1.25 
NIT GLASS DIODES COMPUTER 20t ea 8 for $1. 
KIT TRANSISTORS NPN 39t ea.. 3 for SI. 
KIT TRANSISTORS PNP 39t ea.. 3 for SI. 

($10 or more this item we pay P.P. /U.S.A.) 
"SUNTAB" p. BATTERYSELENIUM PHOTOCELL 

2BP 75M9 lassa" 40e ea.. 11 
for 5 AP/ 1' Rd. 

for pert 22PMa. SSC ea 12 for 
`6. ISe )SOMA S5. Dia. 
- ea.. 4 for S5. 17ßt 

.. 10 for 57. 30 CP ]SOMa, 
a lao" 51.45 a 4 for I. INItI Srll Grnerating 

Photocells 3 for SI. 
This Item Shipped Postpaid Orders $10 6 Up 

66 

111 
Send 

-WD 
25c 
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TERMS: MOfly Bach Guarantee! 
our 19th year- $2 min- ordre 
F.O.B. N-Y-C. Add shpg Charges 
or fOr 

own 
C.O.D. 

c m t to change. 
LIBERTY ST., N.Y. 6. N.Y. 

for Catalog 
PHONE: RECTOR 2.6245 
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Ask By Name For 
GENUINE O 

OISE"I 

your 
brand name 
quality 

ra'hA 

FREE 
5" PLASTIC 
EXTENDER 
included with 

each can 

ELECTRONIC CHEMICAL CORP. 
813 Communipaw Avenue Jersey City 4, N. 1. 

"WORLD RADIO TV HANDBOOK" Edited 
and published by O. Lund Johansen, Co- 
penhagen, Denmark. Distributed in the 
U.S. by Gi1Jer Associates. P.O. Box 239, 
Grand Central Station, New York 17, 
N.Y. 218 pages. Price 82.70 postpaid. 
Soft cover. 

This is the 15th edition of a work that 
has become virtually a standard refer- 
ence guide to international radio and 
television. It supplies detailed and au- 
thoritative information on broadcasting 
in every country in the world, listing 
call letters, frequencies, hours, as well 
as relevant information such as location 
and administration for stations listed. 

In addition to regular broadcasts, the 
book lists special, religious, and short- 
wave frequencies over the globe, and 
provides up -to -the- minute information 
on several related subjects, such as 
world time in all countries, survey of 
world television, likely s.w. conditions 
for the coming year. The book is rec- 
ommended by a number of official and 
trade organizations throughout the 
World. 

"BASICS OF ANALOG COMPUTERS" by 
Thos. D. Truitt & A. E. Rogers. Pub- 
lished by John F. Rider Publisher, Inc., 
New York. 400 pages. Price $12.50. 

This is an unusually good treatment 
of a difficult subject. Presented as a one - 
volume training course, it explains in 
simple, clear detail the concepts, de- 
vices, and applications of the analog 
computer. The text is liberally enhanced 
with clever drawings that combine the 
familiar with the unfamiliar, to help 
guide the reader through the material. 

The reader with no previous knowl- 
edge of this subject should have little or 
no difficulty in learning a good deal from 
this book. The reader with some knowl- 
edge will find it a concise, easy -to -read 
review which should consolidate, and 
perhaps extend, his grasp of the field. 
Maintenance technicians and computer 
programmers should find it particularly 
interesting. Review questions and a 
glossary are provided. 

"SERVICING TRANSISTOR RADIOS" by the 
Sams Engineering Staff. Published by 
Howard W. Sams & Co., Inc., Indian- 
apolis. 160 pages. Price $2.95. Soft cover. 

Vol. 7 in this series covers 48 transis- 
tor radios produced in 1959 and 1960. 
Like the preceding volumes, it features 
"Photofact" schematics, dial -cord 
stringing arrangements, cabinet and 
chassis photos, alignment instructions, 
parts lists, and replacement data. 

"SCIENCE PROJECTS HANDBOOK" edited 
by Shirley Moore. Published by Science 
Serrice, Inc.. Washington, D.C. and 
Ballantine Books. 254 pages. Price 50 
cents. Soft cover. 

Numerous projects, used in the teach- 
ing of science, are summarized. Subjects 
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covered include botany, chemistry, elec- 
tronics, entomology, geology, mathe- 
matics, medical sciences, physics, space 
sciences, and zoology. Discussion ideas 
and a lengthy bibliography are also in- 
cluded. 

a a a 

"ELECTRICITY AND ELECTRONICS- BASIC" 
by William B. Steinberg & Walter B. 
Ford. Published by American Technical 
Society, Chicago. 262 pages. Price $4.50. 

This is the second, revised edition of a 
basic text that has been used in indus- 
trial arts, vocational, and technical 
training programs. The explanations of 
basic theory and simple applications are 
straightforward and clear and the many 
photographs and drawings are care- 
fully chosen and executed. Review ques- 
tions are included. 

The main sections of the book consist 
of "this electrical and electronic age," 
magnetism, basic circuits. "electricity 
for everyday living," communications, 
basic formulas, standard symbols, sol- 
dering hints, and supplementary proj- 
ects for the trainee to work on. 

"RAPID AUTO RADIO REPAIR" by G. War- 
ren Heath. Published by Howard W. 
Sams d Co., Inc., Indianapolis. 158 
pages. Price $2.95. Soft cover. 

The vast number of auto radios in use, 
as well as the changes in the receivers 
themselves add up to the need for a 
book such as this. Written primarily for 
the service technician, it is a practical 
servicing guide, containing hundreds of 
trouble symptom cures. What's more, it 

contains a good deal of basic auto radio 
theory and circuit explanations. Chap- 
ters 1 through 3 cover types of receivers, 
circuits, and components. Chapters 4 
through 6 cover servicing problems from 
A to Z-or at least from A to W, specifi- 
cally, starting with alignment and end- 
ing with "weak reception." 

"BUILDING UP YOUR HAM SHACK" by 
Howard S. Pyle. Published by Howard 
W. Saves d Co., Inc., Indianapolis. 128 
pages. Price $2.50. Soft cover. 

Of interest to the veteran ham as well 
as the Novice, this book discusses the 
equipment to use in an amateur station, 
as well as how to arrange it. A wide 
range of subjects is covered, including 
receivers, transmitters, antennas, mis- 
cellaneous gear, planning the station. 
testing and measuring equipment, the 
Novice workshop, supplies, clubs and 
other organizations, preparing for ad- 
vancement, ham bands, the amateur's 
code, Conelrad information, and data on 
the "C" and "E" frequencies. Numerous 
photos and drawings supplement the 
text. 

"SATISFYING CUSTOMERS FOR PROFIT" An 
Electronic Industries Association Proj- 
ect. Published by Howard W. Sams d 
Co., Inc., Indianapolis. 96 pages. Price 
$1.25. Soft cover. 

Herein are presented 25 case -his- 
tories, said to be typical of those con- 
fronting the radio- television service 
dealer. The situations are told in story 
form, and points highlighted to empha- 

size the techniques used to fulfill the 
technician's goal. as suggested by the 
book's title. The book thus answers 
many questions of a business relations 
nature, often as important in this field 
as the technical problems themselves. 

=3ot 

INVITATION TO AUTHORS 

Just as a reminder, the Editors of ELECTRON- 

ICS WORLD are always interested in obtain- 

ing outstanding manuscripts, for publica- 

tion in this magazine, covering the fields 

of audio and high -fidelity and radio -TV- 

industrial servicing. Articles in manuscript 

form may be submitted for immediate de- 

cision or projected articles can be outlined 

in a letter in which case the writer will be 

advised promptly as to the suitability of 

the topic. We can also use short "filler" 

items outlining worthwhile shortcuts that 

have made your servicing chores easier. 

This magazine pays for articles on accept- 

ance. Send all manuscripts or your letters 

of suggestion to the Editor, ELECTRONICS 

WORLD, One Park Avenue, New York City 

16, New York. 

20 RADIO VOLUMES 

06 SUPREME Radio & TV Manuals 
ALL NEEDED TV DATA 

BY 

1 

RADIO DIAGRAMS 
Your best source for all needed RADIO 
diagrams and service material. Covers 
everything from most recent 1901 
radios to pre -tear old- timers: home 
radios. stereo. combinations, transis- 
tor portables. FM. auto sits tank S- 
for many volumes. Ev, 
large schematics. all n, 
facts. printed boards. 
stringing. trimmers, 

n 
hurts. Vol- 

umes , umes big. 8a x11 inches, about 
190 pages. Amazing values at special 
low prices. See coupon below for list 
of these popular radio manuals. 

TELEVISION SERVICING COURSE 
Let this new course help you in TV serval r^ 
Amazing bargain complete, only $3. full ern'. 
all lessons. Giant in mammoth in 
topics lust like 5200.00 

size. 
o 

Lessons on picture faults, circuits, nd iu.1 
-.port -cuts, 011F. alignment facts. hi 
ntenna problems trouble -shooting. ti- 

01, nt ea'lull .ut ,.t a- 'Zl I :.L. n. 

SIMPLIFIED RADIO SERVICING BY COMPARISON 
Fix any radio easily. New, different COMPARISON meths,,' 
Covers every radio set -new and old models. Introduce, 
ing included. Simple picture suggestions tell you when ui 
for faults. No testers needed for most jobs. Explains parts, trans- 
istors. etc. Manual form. large pages. at cxl l ". Special price, only 

$150 

PRACTICAL RADIO COURSE 
Here is our : v. nn-in ilu: c b.Ii'1 ui radio training. For 
only 53.95 I full price, you can obtain a practical 
radio and electronics course of 33 easy-to-follow 
lessons. Review fundamentals. learn news r , 

tricks. Compares lesson -by- lesson with the 1,,tß 

$150.00 home -study -type correspondence 
Large size. 8t _x11 ". New 1960 edition. e 95 Answer booklet to self -test questions 
included free. Amazing value. only... 

Supreme Publications 
Sold by All Leading Parts Jobbers 

April, 1 96 1 

Just Out 

lq TV 

S3 

Use Supreme TV manuals for faster, easier 
i rs. All needed material on every popular 

TV set of every important male. Easy-to- 
use. practical. factory -prepared data sim- 
plify TV servicing and adjustment. These 
giant TV manuals have complete. accurate 
double -large schematics. needed alignment 
facts. printed board views, recommended 
changes. waveforms. voltage charts. etc. 
Only $3 per large volume. The choice of 
174.000 x servicemen. cemen. Get the best anti 
save money with Supreme. 

AMAZING BARGAIN 
Here :t your u' yn 

r s 

error-free service instruc- 
tions to help you do expert work quicker: 
and priced at only 53 for a mammoth yearly 
manual. Greatest bargain in service data. 
Repair any TV model ever made by having 
in your shop all 14 volumes listed in cou- 
pon e for all 14. only 540. Or 
U'. 1961 TV manual for only $3. 
S, k aleen below 

NO -RISK TRIAL ORDER COUPON 
SUPREME PUBLICATIONS, 1760 Balsom Rd., Highland Park, ILL. 

1961 

1960 
Popular RADIO 

1959 i Diagram Manuals 
1958 

1' at only S 2SO 
1957 
1957 each 

1955 Radio Manual, only 52 
1954 
1953 I I 

1952 
1951 I 

1950 
1949 

These annual 
RADIO volumes 
specially priced 
at only S 250 
each 

1948 THIS GROUP 
1947 ONLY 
1946 
1942 

'I 1941 
EACH ACH 

11 1926 -1938 Manual, $2.50 

L RADIO TV manuals checked I,, m coupon. 
Television Servicing Course, comp, te.. . $3. 

Simplified Radio Servicing by Comparison.. 51.50 
' Practical Radio Course lall 33 lessons ... $3.95 
1 Nee: 1961 TV Manual. S3. 7 1960 TV. $3. 

Additional 1959 TV, $3. Early 1959 TV. $3. 
1958 TV Manual $3. Additional 1957 TV. $3. 

' Early 1957 TV. S3. 1956 TV \ lamest. $3. 
Additional 1955 TV. $3. Early 1955 TV. $3. 

' 1959 TV, $3. 1953 TV, S3. 1952 TV, $3. 
1951 TV. $3. - Master Indes to all Manuals. 25e 

E I am enclosing S Send postpaid. 

Name: 

Address: 
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YOUR PROFITS CAN ZOOM 

Right now ... Citizens Band occupancy totals more than 200,000 
transmitters ... the growth rate is over 8,000 installations per 
month! Only properly licensed and equipped servicemen can 
make frequency adjustments on these transmitters. PREPARE 
YOURSELF NOW FOR THIS BUSINESS IN YOUR AREA! 
To learn more, use coupon below. 

Reliable ... since 1938! 

Citizens Band (CB) is just one part of boom- 
ing mobile radio. There are over TWO MIL- 
LION other mobile radios, each needing reg. 
ular maintenance. Your free copy of "How to 
Make Money in Mobile -Radio Maintenance" 
will show you how to start! 

The LAMPKIN 105.B MICROMETER FREQUENCY 
METER is a natural for CB work. Small, portable 
and rugged. Guaranteed accuracy of 0.0025% is 
ample for CB. Calibration readings supplied free 
on request for all 23 Class D channels. Immedi- 
ate delivery. Price only $260.00, net. 

NEW THE PPM METER, an accessory for the 
Type 105.B. Accuracy better than 0.0001 %, 
for split- channel transmitters above 50 MC 
i not CB). PPM Meter price: $147.00 net, im. 
mediate delivery. 

LAMPKIN MFM DIVISION 

LABORATORIES, INC. BRADENTON, Fl 

MAIL COUPON 
TODAY! 

\\\ 

LAMPKIN LABORATORIES, INC.. 
I MFM Division, Bradenton, Florida 
I At no obligation to me, please send free I 
I booklet and information on Lampkin l 

I 

Name I 

Address I 

City State _J 
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J The newest Transistorized Intercom 
in the Guardian Series 

A completely portable, wireless unit that plugs into any A.C. 
circuit for instant communication. So light -it weighs just 

O 11/2 lbs. Built -in squelch circuit minimizes interference. 
Instantaneous 24 hour operation. Volume control. Unlimited 
station capacity. At home it's mother's helper. In offices it's 
a tireless liaison for busy business executives. Smooth con- 
temporary style complements every decor. Smart Desert 
Sand finish. Write us for name of nearest supplier. 

WEBSTER PRODUCTOMATIC CORPORATION 
MANUFACTURERS OF ELECTRONIC EQUIPMENT, ROCHESTER 21, N.V. 

Voltage Regulator 
Diode -Tube 

Combinations 
By DAVE STONE 

Zener diodes with VR tubes prevent 
surges and permit various outputs. 

7 ENER voltage- regulating diodes and 
L VR tubes can be used in efficient 
combinations for power -supply regula- 
tion applications. The lower- priced, 
low- voltage zener diodes can be con- 
nected in series with a VR tube when 
the power supply output may not be 
high enough to "fire" a VR tube alone. 

For example, a VR -90 which requires 
125 volts for firing can be replaced by 
an 0A3 VR tube and a 15 -volt, 1 -watt 
diode. This combination will fire at 105 
volts and regulate at the desired 90 
volts. For 150 -volt regulation, an 0A2 
VR tube which requires a firing volt- 
age of 185 volts can be replaced with 
an OB2 and a 45 -volt, 2 -watt diode in 
series across the power supply. This 
pair will fire at 133 volts and regulate 
at 150 volts. 

A diode -tube combination can be 
used to supply regulated voltages at 
levels which cannot be obtained with 
standard VR tubes. If a regulated 125 
volts is needed, for instance, an OB2 
and an 18 -volt, 1 -watt diode can be 
used. This combination will fire at 133 
volts and regulate at 125 volts. A 200 - 
volt regulated output can be obtained 
with an 0A2 and a 50 -volt, 2 -watt zener 
which produces a pair that fires at 185 
volts and regulates at 200 volts. The 
zener diode has no voltage drop until 
the VR tube conducts. 

In general, the diode -VR tube pair is 
desirable because it never permits the 
output voltage to exceed the regulated 
level, which occurs when a VR tube 
alone is initially fired. 

The table below lists several combi- 
nations of easily obtained components 
for the regulating applications de- 
scribed. Although the diode's cost is 
normally three to six times the cost of 
the VR tube, its long and almost in- 
destructible life will insure little or no 
replacement problems in standard pow- 
er supplies. 30 

REGULATED FIRING VR TUBE ZENER DIODE 
VOLTAGE VOLTAGE TYPE TYPE 

90 105 0A3 15 v., 1 w. 
Motorola 

1.5M15Z 
Hoffman 1N1775 
Int. Rect. 

1N1514 

125 133 062 18 v., 1 w. 
0C3 Hoffman 1N1777 

Int. Rect. 
101526 

150 133 0B2 45 v., 2 w. 
0C3 Motorola 

10M45Z 
Hoffman 101366 

200 185 0A2 50 v., 2 w. 
003 Motorola 

10M50Z 
Hoffman 1N1368 
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the most significant step forward in 

Now, for the first time, a personal 2 -way radio you 
can depend on under all types of operating condi- 
tions. Yours from Raytheon - the world's largest 
electronic manufacturer of marine radiotelephone 
equipment. Raytheon's proven skill in military - 
industrial communications and navigational aids... 
superlative quality, too ... have been utilized to 
bring you the outstanding RAY -TEL Citizens Band 
transmitter -receiver. 

RAY -TEL features: extreme reception sensitivity 
maximum talk power versatile, vibrationproof 
mounting high -effect noise limiter and squelcher 

battery saver switch automatic transmitter 
performance indicator Radar type duplexing 
circuits - and more. Before you make or receive 
your first call - look to Raytheon for the most 
significant step forward in Citizens Band Radio. 
Write for the name of the RAY -TEL retailer nearest you. 

RAYTHEON DISTRIBUTOR PRODUCTS DIVISION 411 

RAYTHEON 

Citizens Band Radio 

SPECIAL OFFER ! 

Identify your CB call letters with this attractive Scotch - 
Lite Bumper Strip. Only $1.00 for a complete set of 
letter and numbers. Please use coupon. 

21í4561 
THIS CAR EQUIPPED WITH 

RAYTHEON RAY -TEL 
RAYTHEON, Box 100, Westwood, Mass. 
Gentlemen: Please send me 
have enclosed $1.00 for each strip. 
My Call Letters are 

Name 

Bumper Strips. I 

Address 

City Zone_State 
Note: Available for U.S. Citizens Band Call Letters Only. 

(Offer expires September 31. 19611 

PROVIDENCE TURNPIKE WESTWOOD, MASS. 

RAYTH EON COMPANY 

DISTRIBUTOR PRODUCTS DIVI SIO N 
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V MICR PIOIOTIIIPNONI COMPINT 

t0U 

Di St 

lief 
$16RLL 

NUM TRANSMIT 

-T, O iE; / l a ' >, 
Hi) J b a 10 

DUAL RANGE - DUAL POWER - COMMERCIAL RADIOTELEPHONE MODEL MC -3 
RECEIVER: Selectivity 5 kilocycles. Sensitivity better than v, uv. Edge lighted dial face with luminous phosphor nvmerols. 
Cascade Dual Triode R -F Amplifier. Two gang tuning condenser frocks oscillator and mixer circuits. Exclusive tubeless Crys 
tal Mixer circuit lowers noise level and eliminates current drain of tube. Two High 'O' I.F. amplifier stages. Dual noise 
clippers. Sensitive squelch circuit with Auto -Time delay to minimize noise bursts breaking in. Self -contained 'S' meter. Four 
channel receive crystal selector plus 22- channel tuneoble. External speaker plug. Each unit individually inspected and 
precision aligned for accurate calibration to assure low adjacent channel interference. 

TRANSMITTER: Five channel Transmitter. Built -in Field Strength meter indicates loading and function. All coils wound of 
Moisture Proof wire. Built -in protection against obsolescence by use of oversize Power Transformer, Modulation Trans. 
former, and Hi -Power tubes. Designed to operate at up to 15 watts input with no strain. Power Amplifier and Modulation 
tubes use high efficiency E184 tubes for long life and stable output under the most rugged operating conditions. Tone 
signal generator for ringing remote units. G R C Plated Crystals for permanent frequency accuracy and output.Two -stage 
High -level Modulator. Antenna matches oll low impedence antennas. Loading adjustment accessible externally. 

FREQUENCY RANGE: 26.965 -27.225 mt. TUBES: 6AN8, 6805, 6BK7, 12AU7, 6BH6. 3 Germanium diodes, 5 Silicon diodes 
and 1 Dual Selenium diode. POWER: 40W/115V: 3.5A/12V, 7A /6V, Nominal.Complete Self- contained Power Supply for 
6, 12 and 115 volts. RELAY: Hermetically Sealed for life. SIZE: 4.25 "H x 8 "W x 10.5 "D. WEIGHT: 14 lbs. FINISH: Black 
wrinkle military finish over marine prime. Panel is Gold Anodized heavy aluminum. Chassis is triple plated with Cadmium, 
Copper, and Indite gold finish. Moisture Fungus lacquer on underside of chassis. Bross and lacquer finished cabinet hand- 
les. Each set comes complete with 115 volt cord, crystal for one transmitting channel, Microphone (Ceramic, Chromed case, 
Push -to -talk switch), Instruction Guide, Form 505 for license, also Service Data is included for conversion to 15 watts. Parts 
and service Warrontied for 90 days. Model MC -3 Net Price $199.95; 6v or 12v cord $4.95; Mounting Rails $1.95; Crystals, 
transmit or receive $2.95 ea; FOB Burbank. Specifications subject to change without notice. Your Dealer or write: 

GENERAL RADIOTELEPNONE COMPANY 

2006 West Burbank Ee.Mvard 

Erba&, Certhreie, U.S.A. 

'Under proem? rote, Parr 10.32 Me FCC does not p,c.ide for more than foe 1St won input in the Citizens Rod. 3...ice 125.965- 27.225 me bandl. 

ELECTRONICS WORLD HAS A BUYER FOR YOUR 

USED EQUIPMENT OR COMPONENTS! 

The 245,000 purchasers of ELECTRONICS WORLD are always in the 
market for good used equipment or components. So if you have some- 
thing to sell, let EW readers know about it through our classified 
columns. It costs very little: just 60e a word, including name and 
address. Minimum message: 10 words. 

For 
further 

information 
write: 

Martin Lincoln 
ELECTRONICS WORLD 
One Park Avenue 
New York 16, N. Y. 
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Hum Elimination 
By CHARLES E. DIEHL 

A simple, external control. 

T HE circuit shown in the accompany- 
ing diagram has produced very good 

results when it comes to eliminating 
hum from a variety of electronic gear. 
A similar circuit, in which the filament 
leads are bridged with a low- resistance 
potentiometer with its center -tap 
grounded, can also be used with vary- 
ing degrees of success. By using a pot 
across the 117 -volt supply, two things 
are accomplished: first, a much higher 
bucking voltage for phasing out the 
hum is obtained and complete isolation 
from the equipment circuit is achieved; 
second, it can be applied externally and 
tested for effectiveness. This circuit is 
also useful in emergency situations 
where the test setup has so much in- 
terference, from the ever -present a.c. 
potential, that measurements or other 
results are jeopardized. 

It is often difficult to locate the exact 
point at which 60 cycles or a harmonic 
of 60 cycles is entering an amplifier 
circuit. This method facilitates locat- 
ing the pickup point and applying the 
necessary correction. 

Good results have been achieved in 
about 90 per -cent of the cases where 
it has been tried. The technique was 
used successfully on an audio generator 
which was unstable near 60 cycles or 
multiples of 60 -cycle outputs. It en- 
abled a frequency of 60.1 cycles to be 
produced without any of the previous 
jockeying to 60 cycles. It also can- 
celled the off -scale reading of an a.c. 
v.t.v.m. on the .01 -volt full -scale posi- 
tion, when the meter was not connected 
to any circuit. This circuit is effective 
on some high -fidelity preamps but not 
effective on others. In recording on 
tape, it has helped most setups. 

Different values of resistance from 
that shown in the diagram can be tried 
along with different capacities. It is 
desirable to use mica capacitors exclu- 
sively in this application because of 
their better leakage factor. Paper 600 - 
volt capacitors will work, however, if 
they must be used. One thing to note 
is that a potentiometer across the 117 - 
volt supply must have a high enough 
wattage rating to stand the load drawn. 
With the one -half -watt volume- control- 
type pot, about 50,000 ohms is the low - 
est feasible value. Anything up to 250,- 
000 ohms will usually work in this cir- 
cuit. 

The values shown in the diagram 
have been found to be suitable in most 
cases. In use, of course, the technique 
involves variation of the potentiometer 
setting until the point of least hum 
pickup is found. -- 

"Hum eliminator" for electronic gear. 

TO EQUIPMENT 
.010. MICA 

GROD TO H CASE 
UN 

515 OR 11I 
GASE 

600v. 

50K II7V.A.C. SUPPLY 
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C ITATION 
THE 

SOUND" r1OUR DEMANDING LOVE OF IT." 

"Over and above the details of design and performance, 
we felt that the Citation group bore eloquent witness to 
the one vital aspect of audio that for so many of us has 
elevated high fidelity from a casual hobby to a lifelong 
interest: the earnest attempt to reach an ideal -not for 
the sake of technical showmanship -but for the sake of 
music and our demanding love of it." 

Herbert Reid, Hi Fi Stereo Review 

A truly remarkable commentary about a truly remarkable 
group of products -the Citation Kits by Harman-Kardon. 

Mr. Reid's eloquent tribute to Citation is one of many ex- 
traordinary reviews of these magnificent instruments. We are 
proud to present a brief collection of excerpts from Citation 
reviews written by outstanding audio critics. 

"When we first heard the Citations our immediate reaction 
was that one listened through the amplifier system clear back 
to the original performance, and that the finer nuances of tone 

shading stood out clearly and distinctly for the first time .. . 
The kit is a joy to construct." 

C. G. McProud, Editor, Audio Magazine 

"The unit which we checked after having built the kit, is the 
best of all power amplifiers that we have tested over the past 
years." William Stocklin, Editor, Electronics World 

"Its listening quality is superb, and not easily described in 
terns of laboratory measurements. Listening is the ultimate 
test and a required one for full appreciation of Citation . . , 

Anyone who will settle for nothing less than the finest will be 
well advised to look into the Citation II." 

Hirsch -Houck Labs, High Fidelity Magazine 

"At this writing, the most impressive of amplifier kits is 
without doubt the new Citation line of Harman -Kardon .. . 

their design, circuitry, acoustic results and even the manner of 
their packaging set a new high in amplifier construction and 
performance, kit or no." Norman Eisenberg, Saturday Review 

PRESENTING THE NEW 1961 CITATION LINE 

The CITATION I, 
Stereophonic Preamplifier Control Center 

The many professional features and philosophy 
of design expressed in Citation I permit the 
development of a preamplifier that provides 
absolute control over any program material with- 
out Imparting any coloration of its own. The 
Citation 1- $159.95. Factory Wired - $249.95. 

The CITATION II, 
120 Watt Stereophonic Power Amplifier 
Will reproduce frequencies as low as 5 cycles 

virtually without phase shift, and frequencies as 
high as 100,000 cycles without any evidence of 
Instability or ringing. Because of its reliability 
and specifications the Citation II has been ac- 
cepted by professionals as a laboratory standard. 
The Citation 11- $159.95- Factory Wired $229.95. 

The CITATION IV, 
Stereophonic Preamplifier Control Center 

A compact stereophonic preamplifier designed 
In the best Citation tradition. It offers perform- 
ance and features rivaled only by Citation I. The 
control over program material provided by the 
new Citation IV enables the user to perfectly 
recreate every characteristic of the original per- 
formance. The Citation IV - $119.95 - Factory 
Wired -$1$9.95. 

The CITATION V, 
80 Watt Stereophonic Power Amplifier 
A compact version of the powerful Citation II. 

Designed with the same lavish hand, it is con- 
servatively rated at 40 watts RMS per channel 
with 95 watt peaks at less than 0.5% distortion. 
The availability of rated power at the extreme 
ends of the frequency range enables the unit to 
effortlessly drive the most inefficient speakers. 
The Citation V- $119.95. Factory Wired -$179.95. 

The CITATION III, 
Professional FM Tuner 

The world's most sensitive tuner. But more 
important -it offers sound quality never before 
achieved In an FM tuner. Now, for the first time 
Harman -Kardon has made it possible for the kit 
builder to construct a completely professional 
tuner without reliance upon external equipment. 

The Citation Ill's front end employs the revo. 
lutionary Nuvistor tube which furnishes the low- 
est noise figure and highest sensitivity permitted 
by the state of the art. A two -stage audio sec- 
tion patterned after Citation II provides a fre- 
quency response three octaves above and below 
the range of normal hearing. The Citation Ill is 
styled in charcoal brown and gold to match all 
the other Citation instruments. The Citation III 
-$149.95- Factory Wired -$229.95. 

For complete information on the new Citation 
Kits, including reprints of independent labora- 
tory test reports, write to: Dept EW -4, Citation 
Kit Division, Harman- Kardon, Inc., Plainview, 
New York. 

All prices slightly higher in the West. 

CITATION KITS by 

harman kardon 
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LEKTRON'S celebrating its 
anniversary with a GIANT 

BIRTHDAY 

GIFT SALE! 
OFFERING NOT 1, 
NOT 2, NOT 3, but 

4 OF OUR POPULAR POLY 
PAKS combined in 

BIRTHDAY PAK* 

GIVEN FREE with ea $15 order 
Our Birthday Pak will include 400 pes. of 

ceramics, discs, tubular's, resistors! 

60 RADION' TV KNOBS 

51 
LBS. HARDWARE 

10 Two -Watt Resi 
Si 

40 T,.,n.,+tor Resistors 

2000 OHM PHONE 

$1 
CRYSTAL PHONE 

O I $i 
525 SURPRISE PAK 

I ,,'S1 
10 RCA PLUG'N'IACK 

Won r 

Si 
40 TUBE SOCKETS 

A 11 11311 t,'I i.. \,. ., Si 
3 HOBBY TRANSISTORS 

, r51 
10 "POLY BOXES 

$l 
60 Pions K Re. mitarle+ 

300 C..,.unlr Coml,'n r+ 

S1 

12 GERMANIUM DIODES 

st 
100 Hoff W.,tt Resistors 

R. $1 
35 POWER RESISTORS 

51 
70 MICA CONDENSERS 

Si 
10 El,'rt, olrt,r C'nd'n'rs 

S1 
SO -pc. COBALT MAGNET 

70 Tubular Condensers or - 

_ tow 
1' S loam. 

2 SUN BATTERIES 
F'or lins or ille s nsl. 
tive ekts. _ 1" size. 

Unmounted. Worth 54. Si 
Transistor Sockets 
Fit all »In, »In, nr Iran - 

dit,.. \1'o.iIi 5.,. S1 í : 

ms .ml mini Si too. 

2 PNPs 
Si 

60 TERMINAL STRIPS 

si 
70 COILS A CHOKES 

Si 
TO Onr -W.,tt R, +,+tors 

Si 
65 CnntLn +rr Sin cm' 

Si 
1s ROTARY SWITCHES 

$1 
50 DISC CONDENSERS 

I. .. I'e 10:15 

4 O..toot Transform.rs 
rt l,' %O. 51 

2 NPN TRANSISTORS 
51 

10 115 VAC SWITCHES 

Si 
T..,n toe R.,d,n Basic 

Si 
10 I +ul.,t. ,l R. tors 

$1 
10 PANEL SWITCHES 

6S RESISTOR SPECIAL 

$1 
10 VOLUME CONTROLS 

.r 

15 AC DC LINE CORDS 
::.. ruhn:r 

n. ul ale,i shnrl Ilnethn. 5 
30 PRINTED CIRCUITS 

si 

'4.1:1S1 
30 SILVER MICAS 

W0111.. 
S1 

300 -FT. HOOKUP WIRE 

I- 1 
BUY 'EM 

BY THE POUND JUMBO PAKS 
1 Ib. Precision Resislors.WOrtn $100. NOW 
I In. DisC Condensers Worth S50. NON nrr 

1 III smCicers. Woe S5. NOW 
$ Ceramic eramsb 7 O /S 

1 11.. Discs. Ceramics. Precisions 570. NOW JJ 
BUY 4 PAKS & PICK 5th FREE 

400.1000 PCs. Pt 
r 

Pound 
COMPLETE SATISFACTION - MONET BACK GUARANTEE 

1 EVERETT AVE. 
CHELSEA S0, MASS. 

kWrite Mr tree Catalog 

J 

HOW TO ORDER: ... : I M. Return ad with 

rrl. ̀
+ ' 

tla}s Include Postal 
Zone :uitlrvs.cLII OUT MAIL! 

Booklet 

J, Manufacturers' 
o141OWW1 Literature 

NEW DISTRIBUTOR FLIERS 

Seasonal fliers. announcing latest 
products and special bargains in com- 
ponents and electronic equipment, have 
been issued by three major mail -order 
houses. From Lafayette Radio, 165 -08 
Liberty Ave.. Jamaica 33, N.Y. comes 
Catalogue 612, containing 64 pages. Ol- 
son Radio. 260 S. Forge St., Akron 8, 
Ohio has published a 32 -page issue, des- 
ignated as Catalogue 161. Radio Shack 
Corp.. 730 Commonwealt h Ave., Boston 
17. Mass. has released its 40 -page flier, 
Catalogue No. 102. 

For a free copy of any of these publi- 
cations, write to the respective com- 
pany. 

NEW RCA PUBLICATIONS 
Radio Corporation of America. Com- 

mercial Engineering, Semiconductor 
and Materials Division. Somerville, N.J. 
has issued two application booklets on 
transistors, and two for new tube types. 

Application Guide No. 10E -215 de- 
scribes the special features and use of 
16 RCA medium- power, intermediate - 
power, and high -power silicon transis- 
tors. Copies of this booklet may be ob- 
tained from the company's distributors 
or by sending 50 cents to the manufac- 
turer. 

Application Guide No. 10E -228 de- 
scribes the unique capabilities of RCA 
silicon v.h.f. transistors. These units- - 

types 2N1491, 2N1492, and 2N1493 -are 
intended for use in critical industrial 
and military applications at frequencies 
up to 300 mc. Copies may he obtained 
from distributors or by sending 50 cents 
to the manufacturer. 

Application Note AN -189 describes 
two complements of newly developed 
t ubes specially designed for series -st ring 
applications in either 4 -tube or 5 -tube 
home radio receivers. In addition, the 
Note describes and evaluates an experi- 
mental 4 -tube economy receiver using 
a new 100 -ma. complement consisting of 
tube types 18FX6, 20EQ7, 50FK5, and 
36AM3 -A. 

Application Note AN -190 describes 
the performance of three recently de- 
veloped power- output tubes. These 
tubes -types 34GD5, 50FK5, and 60FX5 

-are high -power -sensitivity miniature 
types especially designed for use in 
series- heater -string circuits operating 
at a total heater voltage of 120 volts and 
heater current of 100 ma. This Note 
also describes and evaluates the per- 
formance of three series -string stereo 
amplifiers utilizing the new tubes. 
These amplifiers provide maximum 
power outputs ranging from LO to 1.25 
watts per channel. 

Copies of the Application Notes may 
be obtained from the manufacturer. 

LEE CATALOGUE 
Lee Electric, Inc.. 566 52nd St., West 

New York, N.J. has issued a new cata- 
logue, available to the trade, covering 
signaling devices. transformers, push- 
buttons, and other devices. 

WI- RE BOOKLET 
Anaconda Wire & Cable Co., Dept. 

EFL, 25 Broadway, New York 4, N.Y. 
has published a 12 -page booklet con- 
taining condensed data on the complete 
line of electronic hook -up wire manu- 
factured by Sequoia Wire & Cable Co.. 
a new subsidiary. 

For a copy of the booklet (DM -S- 
6014), write direct to the manufacturer. 

OPTI- CAL MASERS 
Bell Telephone Laboratories. Inc., 

Murray Hill, N.J. has announced a book- 
let describing the theory and design of 
the solid -state optical maser. Copies 
may be obtained by writing to H. W. 
Mattson at the laboratories. 

MULLARD PUBLICATION 
Mallard International Electronics 

Corp.. Si Spring St., New York 12, N.Y. 
has announced that copies of issue No. 
45 of its publication "Mallard Technical 
Communications" are available on re- 
quest. 

The articles in this issue describe new 
developments in transistor- resistor logi- 
cal circuits; a new approach to the de- 
sign of ferroxcube cores for wide -band 
h.f. transformers; a three -watt tape 
amplifier circuit; and transistor circuits 
for magnetic matrix stores. 

SEMICONDUCTOR PACKAGES 
FrenclttoICft Porcelain Co., French - 

town, Pa. is offering its Bulletin 1060 
free on request to its sales department. 
This bulletin contains information on 
tunnel diode enclosures and insulated 
stud -type diode mounts. 

Included is data on two bodies: Ama- 
nox R 4462, and Body 787. 

ERA BOOKLET 
The Electronic Representatives As- 

sociation, 600 So. Michigan Ave., Chi- 
cago 5, Ill. has published a brochure 
entitled "The Right Return," which de- 
scribes some 15 current services and 
activities as well as future projects of 
the ERA. 

The booklet is intended to aid ERA 
Chairman Joseph Marsey, and the vari- 
ous membership chairmen of ERA's 21 
local chapters. in reaching their 1961 
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goal of 825 members. The organization 
now has 752 member firms, which rep- 
resents a growth from 1959's total of 
624. 

SERVICING DATA 
Supreme Publications, 1760 Balsam 

Road, Highland Park, Ill. announces it 
is now maintaining a complete library 
and file of other publishers' material 
and factory data covering radio and TV 
sets of all makes. 

Charges for the material range from 
40 cents to $1.00, depending on the 
number of pages involved. For addi- 
tional information as to which sche- 
matics are available, write to the com- 
pany. Give complete details on the 
make, model number, and year of the 
set in question. 

TUBE DIRECTORY 
Metropolitan Supply Co., 1133 Broad- 

way, New York 10, N.Y. is offering a 
complete directory of electron tubes, 
listed by tube number and followed by 
the firm's price. For a free copy, write 
to the company on your own letterhead. 

THYRATRON BULLETINS 

CBS Electronics, Information Serv- 
ices, 100 Endicott St., Danvers, Mass. 
has published two new bulletins in its 
"Tech Tip" series. Bulletin PA -223 is 
entitled "Thyratrons Are Different" and 
Bulletin PA -503, "The Care and Control 
of Thyratrons." 

Both bulletins are available through 
the firm's distributors or from the man- 
ufacturer direct. 

RELAYS CATALOGUE 
Potter & Brumfield, Princeton, In- 

diana, announces a 16 -page, 2 -color cat- 
alogue showing its complete line of 
electro- magnetic relays. Forty -two dif- 
ferent series of relays are described. 
They are divided into four major 
groups: telephone, military, power, and 
general purpose types. 

Copies of the catalogue are available 
free from company sales representatives 
or from the manufacturer's Technical 
Information Center. 

LOUDSPEAKER STANDARD 
The American Standards Association, 

Dept. PR 198, 10 E. 40 St., New York 
16, N.Y. is offering, at $1.20 per copy, 
its new "IEC Publication 124: Recom- 
mendations for the Rated Impedances 
and Dimensions of Loudspeakers." This 
publication applies to single moving -coil 
(dynamic) loudspeakers of the direct - 
radiator type. 

P -C RESISTORS 

Reon Resistor Corp., 155 Saw Mill 
River Rd., Yonkers, N.Y. is offering free 
a two -page bulletin describing a com- 
plete line of encapsulated printed -cir- 
cuit type resistors. Write to the manu- 
facturer, requesting Bulletin P -3 -7/60. 

SEMICONDUCTOR DIRECTORY 
Newark Electronic Corp., 223 W. 

Madison St., Chicago 6, Ill. has issued 
a 24 -page industrial electronic parts 
directory, geared specifically to the 
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Get ALL Basic Color -TV Test Patterns 
From This ONE Low -Cost Generator 

RCA WR -64A 

COLOR- BAR /DOT /CROSSHATCH GENERATOR 
Here is the low -cost, lightweight, high -quality instru- 
ment that gives you all essential Color -TV test patterns: 
Color -bar signals for checking, adjusting and trouble- 
shooting Color -TV circuits; dot and crosshatch pattern signals for adjusting con- 
vergence in color receivers and for adjusting linearity and overscan in either color 
or black- and -white receivers. Designed for in- the -home or shop servicing. 

User Price (Optional) 

ONLYS1189a50* 

SIMPLICITY: Only three operating controls! 
Provides RF output ...connects directly to 
antenna terminal of receiver. No external sync 
leads needed. 

STABILITY: Crystal controlled signals as- 
sure accuracy and dependability. Patterns are 
rock- steady, free from "jitter" and "crawl ". 

PORTABILITY: Weighs only 13 pounds. The 
ideal test instrument for proper in- the -home 
color -TV adjustment and servicing. 

FLEXIBILITY: Extra wide range on,chroma 
control... "standby" position on function switch 
...fixed number of dots and bars... "on -off" con- 
trol on sound -carrier. 

GENERATES: 

- 
ee 

Color -Bar Pattern...Ten 
oars of color including 
R-Y, B -Y, G -Y, I and a 
signals spaced at 30° 
phase Intervals for 
checking phase and 
matriring, and for au. 
tomatic- frequency and 
phase alignment. 

Crosehateh Pattern.. 
A crosshatch of thin 
sharp lines for adjust. 
Mg vertical and hori- 
zontal linearity, raster 
size, and overscan. 
Oat Pattern (not illus- 
trated) permits accu. 
rate color convergence. 

GET ALL THE FACTS ON THE NEW RCA WR -64A 

RCA Electron Tube Division 
Commercial Engineering, Dept. EW 
Harrison, N. J. 

Please send me your folder (101017) on the new RCA WR -64A Color- Bar /Dot /Crosshatch Ge ̂ orator. 

Name 

Company 

Address 

City 

Or see it at your Authorized RCA Test Equipment Distributor 

Title 

Zone State 

The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 

J 
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SURPLUS 
SILICON RECTIFIERS. All rectifiers listed at maxi- 
mum peak inverse voltage ratings; approxi- 
mate forward voltage drop, 1.5 volts. 

1N1446 .750 amp. 100 volts .65 
1N1447 .750 amp. 200 volts .75 
1N1448 .750 amp. 300 volts .85 
1N1449 .750 amp. 400 volts 1.00 
1N1551 1 amp. 100 volts .80 
IN1552 I amp. 200 volts .95 
IN1553 1 amp. 300 volts 1.10 
IN1450 5 amp. 100 volts 1.00 
1N1451 5 amp. 200 volts 1.25 
1N1452 5 amp. 300 volts 1.50 
1N1453 5 amp. 400 volts 2.00 
IN1454 25 amp. 100 volts 3.00 
1N1455 25 amp. 200 volts 3.50 
1N1456 25 amp. 300 volts 4.50 
1N1458 35 amp. 100 volts 3.50 
1N1459 35 amp. 200 volts 4.00 
1N1460 35 amp. 300 volts 4.50 
1N1461 35 amp. 400 volts 5.00 

1 N05P7 50 amp. 50 volts 6.00 
1N1462 50 amp. 100 volts 7.00 
I NO5R7 75 amp. 50 volts 9.00 
1N1466 75 amp. 100 volts 10.00 
I N1467 75 amp. 200 volts 11.00 
1N1468 75 amp. 300 volts 12.50 
10T7 100 amp. 100 volts 13.00 
OM 100 amp. 150 volts 13.50 
1N05V7 150 amp. 50 volts 16.50 
1N1474 150 amp. 100 volts 17.00 

ARC I TRANSCEIVER 
(RT -18 /ARC -1) 

Complete with tubes. 
24 volt dynamotor. and 
mounting rack. Fre- 
quency range 100.156 
mc. Provisions are 
macle for the remote 
selection of a two -way 

operating requcncy which may be any one of 
nine pre -sct frequencies in the band or a guard - 
channel frequency which is fixed within a re- 
stricted band. Used, in good condition. 
PRICE $25.00 

X -BAND POWER LEVEL TEST SET, TS -36 /AP 

Brand new, in 
original pack- 
ing. with acces- 
sories. Meas- 
ures 10 to 30 
dbm. 8700- 
9500 mc. 

PRICE 
514.95 each 

SIGNAL 
GENERATOR I.130.A 

Frequency range 
100 -136 mc. Mod- 
ulation frequency 
1000 cycle. Output: 
variable 0 -3000 mi- 
crovolts. Excellent 

ondition. 
PRICE $12.98 each 

FIELD STRENGTH METER 1 -95.5 

100 -156 mc. Designed to reg- 
ister voltage induced in its 
variable; length antenna. 

PRICE $9.93 each 

IDEAL STRIPMASTER WIRE STRIPPERS 

Like new condition. For 
use on wire sizes 16 -26 
ga. Regular list 58.95 

h. 

PRICE $1.95 each 
Strippers for use with 
Teflon wire 16 -26 gn. 
PRICE $2.95 each 

eg 
TS-102/AP RANGE 

CALIBRATOR 
Thlc al 
trolled poke Rn 

pru,loeen 1r clopprvl. ï ii f ' otironla e poe of .5 tiller,,. 
second.: at nr! "I 

.10o Moo 
and trlan>;olar'n marl", pol- l of I.1 mler,,.eeondz',lor:r- IIf , n.ling to a Iulne.eelro dl.lanee f r 'la, , between the marker and . Irl1-I. r,alinir,ollr tarlatile front -1541 rin }150 

PRICE $12.50 each 
NO C.O.D.'S. REMIT FULL AMOUNT WITH ORDER. 

C & H SALES CO. 
2176 E. Colorado St. Pasadena 8. Calif. 

110 

needs of the industrial semiconductor 
user, and now available to the general 
electronic industry. 

Called "Semiconductor Directory No. 
3." the publication lists the company's 
entire semiconductor stock. 

NBS MEASUREMENTS HANDBOOK 
Boulder Laboratories, National Bu- 

reau of Standards, Boulder, Colorado 
has announced publication of a hand- 
book on precision measurement. It con- 
sists of three volumes. totalling almost 
3000 pages and includes information on 
the measurement of such quantities as 
electricity, heat, optics, and radiation. 
Material for a large section on electron- 
ics was furnished by the NBS Radio 
Standards Laboratory in Boulder. 

Advance orders for these volumes 
may be placed now with the Chief, Spe- 
cial Service Section. United States Gov- 
ernment Printing Office. P. O. Box 1533, 
Washington 13. D.C. The cost of each 
book is: Vol. I. "Electricity and Elec- 
tronics," $6.00; Vol. II, "Heat and Me- 
chanics," $6.75; Vol. III, "Optics, Me- 
trology, and Radiation," $7.00. 

AMP BULLETIN 
AMP Incorporated, Harrisburg, Pa., 

has published a two -page product in- 
formation bulletin (Series 701) to de- 
scribe its line of high -voltage power 
supplies with output voltages of from 
40 to 40,000 volts. 

Specifications for a representative 
group of six of these power units are 
given. The data includes input, output, 

ripple, regulation, temperature, size, 
weight, and special features. 

INSTRUMENT TUBES 
CBS Electronics, 100 Endicott Street, 

Danvers, Mass. has announced the avail- 
ability of an 8 -page booklet which de- 
scribes the uses and characteristics of 
a new line of special instrument tubes. 

In addition to these ruggedized tubes, 
the brochure describes frame -grid tubes 
and a new secondary- emission tube. 

For a free copy of this publication, 
write the manufacturer on your busi- 
ness letterhead and ask for Bulletin 
PA -391. 

NBS' SERVICES DATA 
National Bureau of Standards has re- 

cently published a 5 -page booklet en- 
titled "Standard Frequencies and Time 
Signals from NBS Stations WWV and 
WWVH." 

Publication 236 is available for 10 
cents from Superintendent of Docu- 
ments, U.S. Govt. Printing Office, Wash- 
ington. 

WALSCO CATALOGUE 
Walsco Electronics Mfg. Co., Rock- 

ford, Illinois has just published a 68- 
page guide to its service products for 
the electronic industry. 

The catalogue contains complete de- 
scriptions of phono drives, exact re- 
placement transformers, tools, chemi- 
cals, and electronic hardware. For a 
copy, write the company and ask for 
Catalogue FR -61 -W. - 

There is always an avid audience on hand for each TV program scheduled for trans- 
mission in Nigeria. Here a group of friends and neighbors have gathered in antici- 
pation of an evening's entertainment. Although there are only about 6000 TV sets 
in use, the actual viewing audience in the region may be on the order of 100,000 
or more. It is not uncommon for crowds up to 100 to assemble before sets on dis- 
play and family gatherings of 20 are commonplace in homes where TV is on. There 
are also "TV Shops" where the owner of the set makes a small charge for viewing. 
The government has arranged for its employees to obtain loans for the purchase 
of sets and many commercial firms in the area have similar arrangements. Some dis- 
tributors also have easy -payment schemes. TV programs are transmitted for about 
five hours daily. This includes two hours of public- service material, of which 
one hour is devoted to special educational material. Programming is to be increased. 

ELECTRONICS WORLD 
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Tape Recording in Industry 
(Continued from puye 64) 

gages. The other two would simply be a 
repeat of the methods used for the first 
strain -gage channel. Often, because of 
brush noise or bounce in the slip -ring 
unit, the signal may be of such inferior 
quality that filtering and other methods 
may be needed to obtain any usable in- 
formation. However, valuable informa- 
tion can usually be obtained except in 
cases of complete failure of the gages 
themselves. 

Fig. 8C is an example of a photo- 
graphic X -Y plot of the vibration chan- 
nel. This is made in exactly the same 
manner as the strain -gage plots. Deter- 
mining the frequency of the vibration 
points presents a much more compli- 
cated problem since vibration signals 
are usually a combination of many fre- 
quencies. It usually suffices to locate the 
frequency band in which most of the 
signal lies. This is accomplished with a 
variable bandpass filter by boxing in 
the point while a series of playbacks 
are made. In the majority of cases the 
energy will lie in a band of a few hun- 
dred cps. Occasionally, a predominant 
fundamental frequency will occur in a 
test which makes the job much easier 
since conventional means can be used to 
determine frequency. 

Temperature and pressure signals are 
simple to reduce since they are taken 
directly from the FM channels and con- 
nected to the X -Y plotter. Once the in- 
put levels on the plotter are adjusted 
to the calibrate signals, it will trace out 
the information in one play of the tape. 
Figs. 8E and 8F illustrate what this in- 
formation would look like. Note that 
compressor wheel rpm is used for the 
X axis in both cases. 

At times it is useful to know the ac- 
celeration time for any point during the 
test run. The time -pulse generator 
would be used for this purpose by apply- 
ing timing markers to the tape during 
the run. The timing mark would be 
placed on one channel of the dual -beam 
oscilloscope during the photographic 
plot for a ready timing reference. 

Another feature of the tape recorder 
that is important in data reduction is 
the ability to slow clown the tape speed 
in order to better examine fast time 
response information. In this case. fre- 
quency will be an even multiple of tape 
speed while the calibrate signal for 
amplitude will serve the same function 
as it would for the original recording 
speed. This technique is very useful in 
oscilloscope photography. 

Thus we can see the large variety of 
information that can be gathered and 
reproduced by the instrumentation tape 
recorder. This data, once recorded, can 
be stored indefinitely and is a ready ref- 
erence that can be called upon at any 
time to reproduce the original test con- 
ditions. Judging from recent improve- 
ments made in tape recorders, the 
surface would hardly seem to be 
scratched in producing new uses for this 
versatile machine. - 
April, 1961 

Now... assemble the finest: 
A Professional Quality 

CUSTOMIZED 

TV KIT 
ON EASY 

"PAY AS YOU WIRE" TERMS* 

' ' Designed for the perfectionist 
seeking maximum performance. 

' Easy to assemble; no technical 
knowledge required. ' An ideal "Learning" Kit with 
a complete Course of Study 
is available. 

Professional Quality Features 
The Transvision "Professional" Model 
TV Kit (or Assembled Chassis) is 
designed to satisfy those video -and- 
audiophiles who seek the best possible 
performance of which the art is capable. 
Nevertheless, the kit builder can assem- 
ble this chassis for less than the cost of 
an ordinary receiver. 

Note these unique features: 
Hi -Fi Audio (with 2 EL -84 output 
tubes, oversize audio output trans- 
former, Woofer -Tweeter Speaker Sys- 
tem with heavy magnets and cross- 
over; Extended Range Tone Control). 
Ultra- linear sweep circuits; D.C. res- 
toration; Standard Coil Guided Grid 
Turret Tuner with provisions for 
UHF and special low noise tubes; 4 

megacycle picture bandwidth; 10 mi- 
crovolt sensitivity. 
Heavy -duty power supply (power 
transformer, two low voltage rectifier 
tubes - no silicon rectifiers). 

The TRANSVISION 
"Professional" 

*Only $15 for the Starting Package! 

ALSO AVAILABLE AS AN 

ASSEMBLED CHASSIS 
for custom installations 

Heavy -duty ruggedized construction, 
no printed circuits; built to give trou- 
ble- free performance for many years. 

Includes newest reflection -free 23" 
tube with bonded face, or the 24" or 
27" CRT. 
Selected because of superior perfor- 
mance for use in Educational TV by 
over 3000 schools and colleges and 
U.S. Armed Services. 

.7Kde/se.11eci C1e0/40rttc4 ? r', 
Learn the basic principles of 
electronics from the Complete 
Course of Study which is 

available with the Kit. i. 
As a preliminary, order the Assembly Instructions 

for only $2.00; to be refunded if you purchase kit. 

TRANSVISION NEW ROCHELLE, N.Y. 
Pioneers in Television Kits NEw Rochelle 6 -6000 

START NOW - MAIL THIS COUPON 
TRANSVISION, New Rochelle, N. Y. Dept. EW 

Send Free 8.page Catalog Enclosed is $2. for Assembly Instructions so that I might 

see how easy it is to assemble the Transvision Kit. 1 understand that this will be refunded if 1 purchase o kit. 

Enclosed is $15 for the Starting Package. I understand that I can buy packages one at a time 
as I wire. (Models range from $119 to $199.) 

Name Address 

City Zone State 

YOU'LL BE 
AMAZED... - 

at our low, low hifi prices. Write 
for FREE discount catalog A -12, or 
send for our special quotations on 
your component needs. 

KEY ELECTRONICS COMPANY 
120 LIBERTY ST., NEW YORK 6, N.Y. 

PRECISION RESISTORS 
Carbon deposit precision resistors 

Ni Stability -Low Loss- Guaranteed 17 
Accuracy -Most Ohmages Available 

prices ',, Watt 5e 
1 Watt 8e 
2 Watt lac 

Immediate Delivery 
R. C. CAGAN SALES 

PO :71152. Rochester 3. N.Y. 

ENGINEERINGOEGREE IN 

SCIENCE IX 27or36MOS. 
MATH 

,3 

B.S. degree- 36 mos. B.E. degree- 27 mob. 
Aeeslsrated year -round program prepares for early 
employment in fields of Science and Engineering. 
Regular 4 -year program for B.S. Degree completed 
in 36 months. special engineering degree program 
in 27. Classes start - Juns. July. September. Janu- 
ary, March. Quality 

e 
ducation. Graduates employed 

from coast to coast. Government approved for vet- 
eran training. Students from 30 states. 40 countries. 
20 buildings: dorms. gym. Campus. Save time and 
money. Earn beard while studying. Write for catalog 
and complete information. 

941 E. Washington Blvd., Fort Wayne 2, Indiana 

INDIANA TECHNICAL COLLEGE 
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U.S. '1 ELECTRONICS 
o division of AMBER INDUSTR'SI ,_ORP. 

1922 E. EDGAR ROAD (Right on Highway 
U.S. 1) LINDEN, N. J.- across from ESSO 
RESEARCH LABS 

PLENTY OF FREE PARKING! 
30 minutes by Public Service from N. Y. C. 

TERRIFIC BARGAIN! GO -9 Snit., 100 sv. 
0.3 -18 mes. BRAND NEW only $59.50 

BC -603 RCVR L'New 17.95 
BC -604 XMTR W /Tubes. Now 8.50 
FT -237 Mount for above. used 3.50; new 5.50 
BC- 458 5.3 -7mc W, Tubes, New 7.50 
SCR -522 XCVR iv/Tubes Exc. 22.50 
BC -1206 Beacon RCVR W %Tubes 8.95 
BC -620 Trancciver, used 10.95 
BC -639 Trnnceiver. used 10.95 
PE -120, PE -117- 
VIb. pov.er sup. l'ur BC -620. 659 3.45 

R -8 ARN- 8 -T5mr beacon xevr w /tubes 6.00 
AN CRT- 1- SOnObuoy 70 -90 me new 12.95 
RT45 ARQ -1 - Rec -xmtr. 14 -50 mes. w 
counter and 0 -200 ma meter; 80 or 115, 
10(1 -2500 cps NEW 34.50 

BC- 375 -xmtr, 100 w. used 12.50 
DM- 21 -12v. $5.95 DM- 25 -28v. 3.75 
DM- 34 -12V, 5.00 DM- 36 -28v. 4.95 
11M- 35 -12v. 7.95 DM -37 -28v. 5.95 
PE- 98 -12V. 9.95 PE -94 -28v. 7.95 
PE- 103- 6/12v. to 500v. w 160 mn. $14.50 
BD- 77 -12v. to 1000 v. (a 350 mn. .. 12.95 
PE -73 -28v. to 1000v. p, 350 mn. . 12.95 
800- 1 -24v. dc to 115 ac 400 cps lkva 9.95 
DY- 17 -27v. dc to 750v. 350 ma. exc. 12.95 
PE- 237 -vlb. power sup. 6/12( 21v. c 12.95 
T -26 Mobile Chest Mike. New', 1.00 ea.; 2 1.75 
NS -30 Headphones, new ...1.50 ea.; a 4. 5.00 
75.9 Handsets. new 3.75 
TS -11 Handsets, new 3.95 
TS -13 Handsets. new 4.25 

WRITE FOR QUANTITY PRICES 
THOUSANDS OF ITEMS - 

THOUSANDS OF BARGAINS! 
25 U deposit C.O.D. orders- Minimum order 85. 
Ali Prices toll Undo.. N.J. l'rle,' +u Ircr to change 
without notice. 

Mac's Service Shop 
(Continued fromm page 601 

monkey on a stick trying to locate the 
non -existent short circuit in his control 
cable," Mac agreed. "Probably he would 
finally decide it had to be inside the ro- 
tator and take it down. I should think 
changing rotators on a beam that size is 
a little different than changing rotators 
on a TV antenna." 

"And you're so right! I knew better 
than try to do it myself or even with 
other ham help. Two antenna specialists 
used a sixteen -foot gin pole clamped to 
the telephone pole and carrying a block 
and tackle at the top. One guy worked 
on top of the pole, and the other stood 
on the ground and did the lifting and 
lowering of the beam with a long rope. 
Even so, I chewed my fingernails down 
to the first joint just watching them." 

"Well, the important thing is you 
finally whipped all your problems," Mac 
said with a sigh. "I wish I could say the 
same about my problems with printed 
circuits." 

"What's wrong now? I thought you 
were getting pretty hot on the Tinfoil 
Terrors." 

"Oh I'm getting better," Mac said de- 
fensively; "but lately I've run into a 
rash of printed circuit a.c.-d.c. sets with 
a most annoying form of intermittent. 
They develop noise along with changes 
in volume when they're in the cabinet; 

1/1/e TtodeNgñ0i./ 
See How Walter Ashe 

Always Saves You 

More on Amateur 

Equipment, Hi -Fi Systems, 

Parts and Supplies 

.. everything you need! 

FREE NEW 144 -Page Walter Ashe Catalog 

Get our "Surprise "* Trade -In allowance on any new 
19(1 equipment ... yours on Walter Ashes famous. 

lì -Z Terms! Ask for Our reconditioned list, too! 
On nmdttu. an:( P. (,;,re made ! inco 19:5 

RUSH COUPON -You'll hear from us double quick ... 
Phone: 

CHestnut 1 -1125 

WALTER 
ASHE 

RADIO CO. 
Dept. R -4 -61 

11258 Pine St. 
St. Louis 1, Mo. 

r 
WALTER ASHE RADIO COMPANY 
Dept. R- 4- 61,11258 Pine Street, St. Louis, Missauri 

I am interested in 

What is the Ashe "Surprise" allowance on 

L 

Name.. 

Address 

City Zone State 

Send 1961 Catalog Send Reconditioned Bulletin 

but take that board out of the cabinet 
and the set may play all day without a 
bobble. Inside the cabinet, expansion 
produced by heat or mechanical stresses 
induced in the board by the supports 
cause the edges of a microscopic frac- 
ture of a printed lead to pull apart just 
enough to inject varying resistance, 
causing erratic performance. 

"Not once have I been able to spot 
one of these tiny breaks with light shin- 
ing through the board. with the illum- 
inated magnifier, with the freon gas 
spray, with the heat lamp, or with any 
of the other dodges that are usually 
successful in pinpointing more clean -cut 
fractures. Tapping on the board or flex- 
ing it just anywhere will usually make 
a change in the noise level, but of course 
that is no help in isolating the break." 

"So what system have you worked out 
to lick 'em ?" Barney asked. 

"Let's be accurate and say to help lick 
'em," Mac answered with a wry smile. 
"First I know that printed leads are 
most likely to break around the edges 
of the board, in the vicinity of the tuning 
capacitor or the volume control, near 
any large heavy object mounted on the 
board, or close to support points. I con- 
centrate on leads in these areas with a 
pair of sharp -pointed prods connected 
together with a test lead. While the 
noise is going or the volume is down, I 
span a considerable length of a sus- 
pected conductor with the prods. If this 
stops the noise or restores the volume, 
I move the leads closer together. The 

RADIO PARTS STORES 

& HI -FI SALONS! 
Hundreds of dealers across the nation profit by 
selling ELECTRONICS WORLD each month to their cus- 
tomers. Are you one of them? ELECTRONICS WORLD 
helps build store traffic ... keeps customers coming 
back month after month for the merchandise you 
sell -and, best of all, you earn a neat profit on each 
copy sold -No RISK INVOLVED. 

So get details on selling ELECTRONICS WORLD, the 
world's largest selling technical electronics maga- 
zine. Or, order your copies now. Just use the handy 
coupon. 

rRetail Sales Department 
Electronics World 
One Park Avenue 
New York 16, New York 

Att: Jerry Schneider 

Send me copies of ELECTRONICS WORLD for resale in 
my store each month. No risk involved on my part. 

1 Send me details on selling ELECTRONICS WORLD in my store. 

STORE NAME 

ADDRESS 

CITY_ .-ZONE __STATE_____ 

EW 461 
I SIGNATURE 

C_ 
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process is continued until I eventually 
have the poor connection bracketed be- 
tween the test prods resting quite close 
together. Then I simply run solder 
along the lead between these final test 
prod positions. I don't even bother to try 
to see the tiny crack I know is there." 

"I'd think it would be a little tricky 
being sure you didn't get those shorting 
prods across two separate conductors," 
Barney suggested. 

"True, but then a good technician is 
always careful about where he touches 
his test prods. Experience has taught 
me a very high percentage of these 
troubles are caused by a break in the 
ground lead that runs around the edge 
of the board with conducting fingers 
going in to sockets and other ground 
potential points. Checking this lead out 
first, in the last three cases I've man- 
aged to run down the trouble and cor- 
rect it in just over twenty minutes per 
set --which is about par for printed dr- 
cuit intermittents in my book. The best 
part of this method is that when you can 
make the trouble go and come by bridg- 
ing a section of a conductor with your 
probes, you're sure you've located the 
trouble -and that means a lot in time 
saved and peace of mind when working 
with intermittents." 

"You can say that again!" Barney 
heartily agreed. "Working with inter - 
mittents is like spelling 'banana': the 
trick is to know when you're through. 
Banananananana -" 

"Enough!" Mac interrupted. "I get 
the idea. And now that we've given our 
personal problems a good airing, let's 
get back to work. I'd like to take off a 
little early this evening and drive past 
a certain mushroom spot I know. If you 
think you can keep that big flannel Irish 
mouth of yours shut, you can go along." 

Barney pressed his lips tightly to- 
gether and made a sign of agreement g reement g 
as he grabbed up his solder gun. - - 

METER SHIELDS 
FROM OLD SETS 

By KENT A. MITCHELL, W3WTO 

DON'T he in t great '1 burry to turn 
down any otTers of old radio sets wade 

by your -electronic- winded friends. 
Many old radios of the 1930's a ain 
parts which are usable in 'que appli- 
ca s. 

The ace parrying photograph illus- 
trates one such "find." Here three -inch 
die 'ter, solid -copper coil shields, sal- 
vaged fr an old set, are perfect for 
meter shielding in tsf. circuits -s - 
times necessary to prevent television in- 
terference. 

In add' , the shields may also he 
used as coil shields or to house complete 
circuits in this age of aturizat . 

IF IT'S ELECTRONIC, GET IT FROM GOODHEART! 
LATE-MODEL LOW- FREQUENCY MICROVOLTER 

5G -441 URM -25 super 
de, Signal Generators 

TS 317 a 75.590 /U. 10 

alt dial-calibrated. l- 
ill 

accl u 
rat, to . 

2 ' with ap ' 

pros. 950 vernier dial 
divisions on logging Scale 
for each hand. VTVM and 
the multiplier calibrate 
output tinuously 0.1 

ohms° ó17d 
V 

old Slack 
gives 2 

and 
at high °imprd., 

both accurate to 10 .. 
CW or internal modulation 

1at 00 and at 1000 cy 25°. or external mod. 100- 
5.000 Cy is adjustable and read on VTVM, 0 -80^ 

mod. 510 :. Input 103.2.126.2 V. 50.1000 Cy, 1 
ph. AC. Neat, compact, and lightweight. Only 10.4" 

IOI a" 13 ", Including storage cover all self Con- 
tained. only 35 IDs net. Used. hut clean- checked ut. 
certified & guaranteed peeleet operating & 

foÌb °LoswAngelesruttlon 
:. ;199.50 

Time Pay Plan: 549.50 down a 12 mos. at 513.75. 
Letter- suffixed model Of above has 1 mc crystal allh. 

CMI, beating Cut, a v on the vernier to gel 
accuracy 10 mc A above, by interpolating be- 

tween 1 mC zero.heat points 5249.50 
Time Pay Plan: $62.50 down a 12 mos at 517.14. 

RADIOMARINE CORP. COMMUNIC. RECEIVER 
AR- 8506 -B. ri cularly 5690.00: I0-tube superhet 85- 
550 kc & 1.9 -25 mc. AM CW & MCW. Input 115 V 
AC or DC. Clean, all new tunes, aligned. guartd: f /C str. hook. fob Charleston. ;135.00 

Time Pay Plan: 535.00 ease a 12 mos at $9.33. 

RT -18 /ARC -1 

el Aulotune mtr.re aft-controlled 1 . 00 
156 mC. x Favorite for 
Bight, now available to 

bamateur. Export packed 
y NavAer in absolutely 

like -new condition. With 
fChematic 

&instructions. 
ob Corpus ;49,50 Christi, Texas. 

RADIO RCVR AND /OR SPECTRUM ANALYZER 
AN /APR4 Receiver Unit. ready to accept plug-in tun- 
ing units from 38 to 4000 mc. This is the 30 mc I.F. 
amp). with choice of 0.6 or mc pass band. for e 

bunieatlons 
or for Noise R Spectrum analysis. Has uilt -in 120 v. 60 cy power supply. Panadapter out. 

put. Video output, Phones outputs. S- Meter. BFO, and 
Volume Control. DO NOT CONFUSE with the much 
earlier model APR -1: this is APR.41 Electrically 
Checked and tined, less ;69.50 tuning units. 40 lbS fob Los Angeles 
Add $25.00 ea. for electrically -certified TN 16. 17. 
& 18 /APR -4: takes you 38 -1000 mc. Add 559.50 for 
electrically certified TN -19, 1000.2200 mc. 
Time Pay Plan revs: a T.U. 38 -1000 mc above. 
$36.50 an & 12 m s at $9.90. To 2200 mc, $54.00 
down and 12 mos at 613.75. 

SCHEMATICS /CONVERSIONS, SURPLUS GEAR 
Ask us for your needs: send stamped addressed n 
veelope. Add 25e for chart explaining AN Nomen- 
clature. Examples of available literature: 
20.page hook an 1.177. with dj.lgram of Mg -949 U 
socket adapter, a tube data compiled to March 1957. 
$5.00. RT18 ARC-1 senor.. & m -up instr. 52.00. 

535% IMPROVEMENT FOR YOUR RECEIVER! 
C. J. Riordan. radio op.. 
Fla. Hwy Patrol wrote: ¡ select. much 

vrd 
e'than 

that . tuning now 7. razor sharp 
rev, with 

RF. cony. . 2 stages 85 
MC IF, det /bto, AF. & xfmrtype Pw SplY. 
ready to plug in and 

190.550 Mc in. 
eludes your IF of 52 
MC 

Qso 
feed it into 

ant. of x 535. add 2nd 
New, 15 ills fobsLoosoAng ;37.50 

by RailEx my 

BC -348 RECEIVERS 
Exc. Bond., unmodified. with schematics A cils for 
AC power. Air Forces & NAFs old faithful Sup,rhet, 
200 -500 Mt A 1.5 -18 mc. 2 RF & 3 IF ;69.50 stages! FOB Los Angeles or Charleston 

TS -34 /AP Test Scone a today in many Navy 
shops for general.purpose °and radar service. Ready 
to u on 120 v. 50/60 Co. Sweeps Ì0- 50.000 Cy. 
Video flat 40 cy.2.2 mc. selul to mc. Attenuators 
so rate can s VTVM. Has switch position in 
which each pulse to be studied. pOS. o neg.. triggers 
its o sweep. delays itself. then shows up station. 
ley, 

own 
sweep. with sweep duration choices of S. 

50. or 250 u . Ideal for TV pulses. Built-in lens 
enlarges 2- screen to 5" image: light shield shows 
up vertical roses. In Carrying e w /reprint of 17 

dbook pages, less 'e ds. Checked for Sweep & ;39.50 efllection. SO lbs fob Los Angeles. only 
)Add 110.00 for Set Of Cords & HV probe., 

0.1% SORENSEN Line Voltage Regulator 
250005. Brand new w at 
low surplus price! Input 
95 -130 V, 1 ph., with 
taps for 50 or 60 ty. Use 
for any Power up to 5000 
watts. Output adjustable 
110.120 V and holds to 
20.1 e. 2 at line requency 
or to 0.25 t if une fre- 
quency drifts Se:. Regu- 
lates against line changes 
of 95.130 V and against 
load changes from O to S 
SVA. Maximum harmonics 
less than 3 es Recovery 
tone secondS. 

Control section can 
moved to the point 

where you will use the 
thus compensating for cline drop. In rack 

cabinet 28" h. 22" wd. 15' dp. Net wt 190 lbs. 
Shpg set 285 lbs FOB Utica, N. Y. In original factory 
Pack suitable for export. including SPARE PARTS 
orosup. Sors Sorensen catalog net price is $695.005349.50 

price. WITH SPARES .. 

reTZ 
O-..tDÿO0 

NAVY'S PRIDE COMMUNICATIONS RECEIVER 
RBS. 2 to 20 mc. 14 tub,. Superhit made by Strombee`- Carlson to e Ling Bushi°s 
specs, strictly for Communications. Lowpass filters ut off above 3500 cy. which 
is ideal for Voice and CW intelligence. Special Output Limiting kt saves DU'S e is 

3 mw output same at 100.000 V as at s V. 4 bands. Vernier dial has 10. 
turn 0 -71000 logging Calibrator for each band: ver divisions ange from .0016 to 
.086 e Sensitivity 2.5 to 4.3 0V. Average Selectivity: Signal 7.55 ke away 
must be 10 times as strong. Image and I.F. Rejection: Average 100 db. Has noise 
limiter. AVCMVC. BFO, Pitch. RF a AF Gain Controls. RF. Mixer. 2 I.F.'s, are 
125G7'S. Ose.. BFO. & 2nd AF are 125J7's. DitNOise- limiter & AVC e 12H6's. 1st 
AF & AF Phones output 1600 ohms, are 12557 A 12-06. 8 -watt AF Output 1600 

ohms! is P P 6V6's. Ri t. is 5U4G. Input 115 V. 50160 CY. 1 ph. Use your Beast -Band r for doublesuper- 
heterodyning il y0 wish ,Ica e I.F. is 1255 Me. Receiver is 35 lbs. 14" d. 10" high. Pwr`Spply //AF a pl. is 56 
Ins. may be placed anywhere uc enient and out of the way. In excellent used condition. vEaCh has been put 
through a shop. checked ut and aligned. Comes to you complete. ready to plug in and uSe. Perfect per- ;99.50 Mien guaranteed. With schematic & instructions. Shpg wt 120 Ms fob Charleston. S.C. A Best Buy! Only 

Time Plan: Order w another Item 135 or more. Example- Add 75.34 1539.50). pay $35 do & 12 $9.53. 

California Buyers Add 4 °A Sales Tax 

R. E. GOODHEART CO. P. O. BOX 1220 -A B CALIFORNIA S, 

CUT OUT AND MAIL TODAY 

April, 1961 

NAME 

Butane Pocket Size 
BLOW TORCH KIT 

$219 
Includes 2 
Butane cap- 

' No. TL -362 
su, b 
toriesch tiplow , 

soldering iron tip and solder. 
6" long. 

CITY ZONE 

OLSON 
CATALOGS 

We will send you a new issue every 6 
weeks for a full year - NO CHARGEZ Com- 
pare our World Famous Values 

MAIL To OLSON ELECTRONICS 
Formerly Olson Rodio) 

618 S. Forge St., Akron 8, Ohio 

SEND FREE CATALOGS 

Send Blow Torch Kit Qt- $2.19, plus postage 

ADDRESS 

STATE 
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ELECTRONICS 
BOOK SERVICF 

will send you your choice 
of these selected electronics and 
hi -fi books for a 1 -DAY FREE EXAMINATION! 
Here are some of the world's greatest electronics and hi -fi books... 
chosen carefully by Ziff -Davis Electronics Book Service as among 
the best in their fields. You'll find top -notch texts and manuals on 
theory and instruction...important volumes covering radio and 
TV servicing, electricity and appliances...reference books to 
help you understand such fields as computers, electronics experi- 
mentation and books on hi -fi and tape. 

2500. BASIC 
ELECTRONICS, Grob 

An introductory text on 
the fundamentals of 
electricity and elec- 
tronics for technicians 
in radio, television and 
industrial electronics. 
$9.25 

2511. 
UNDERSTANDING 
RADIO, 3rd Ed., 
Watson, Welch and Eby 

For those with little or 
no technical knowledge 
who wish to know the 
fundamentals of radio 
theory and servicing. 
$8.25 

2404. FM RADIO 
SERVICING 
HANDBOOK, King 
A practical guide to 
FM V.H.F. receivers. 
their design, construc- 
tion, alignment and re. 
pair. $5.00 

2425. ELEMENTS OF 
TELEVISION 
SERVICING FOR 
BENCH AND FIELD, 
Marcus and Gendler 
Up to date discussion 
of installation, servic- 
ing and repair of T.V. 
receivers, designed for 
the practicing service- 
man. $8.15 

2519. HANDBOOK 
OF BASIC CIRCUITS, 
Mandl 

A basic guide to cir- 
cuitry combining com- 
prehensive coverage of 
major circuits with de- 
tailed information on 
circuits used in TV, FM 
and AM. Simply written 
and easy-to- under- 
stand. $7.95 

2804. RADIO AND TELEVISION 
MATHEMATICS, Fischer 

Whenever you need to look up the use of 
a formula or the correct substitution of 
numbers, you can find it here -rapidly. 
More than 700 step -by -step solutions of 
the usual problems encountered in radio, 
television and industrial electronics in- 
cluding all those needed for FCC exams. 

$6.95 
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Each volume is designed to help you get more know -how, greater 
enjoyment from your electronics specialty and hi -fi hobby -and 
each is yours for 7 days FREE! Simply write your choices on the 
coupon below and mail it today. When your books arrive, read 
and enjoy them for seven full days. If, after that, you don't agree 
that they are everything you want, return them and owe nothing. 
Here is the perfect way to build the library every man in elec- 
tronics must have. 

2017. ELECTRONIC EXPERIMENTER'S 
HANDBOOK 1961 
A do- it-yourself goldmine! Includes 40 
all -new projects - 20 data charts and 
tables on circuits, resistors, transform- 
ers, capacitors, ham and citizens band 
radio, sound levels - and more. Projects 
for your shop, for your hi -fi and audio 
systems, for the ham and SWL and for 
fun. $1.00 

woo 
Goo 

2415. MANDL'S 
TELEVISION 
SERVICING, Mandl 

This standard text 
book in the T.V. servic- 
ing field provides clear 
descriptions of the 
fundamentals of T.V., 
and practical instruc- 
tion on the diagnosis 
and correction of typi- 
cal troubles. $7.50 

2803. BASIC MATHEMATICS FOR 
ELECTRICITY, RADIO AND 
TELEVISION, Singer 

Here, mathematical principles are pre- 
sented as dynamic tools for solving elec- 
trical problems. A practical course for 
students as well as an excellent refresher 
course for skilled technicians. $8.25 

2651. MAJOR 
APPLIANCE 
SERVICING, Brockwell 

Gives essential infor. 
mation for a career in 
major appliance serv- 
icing. Explains meth- 
ods of repairing appli- 
ances, organizing and 
managing a service 
business. $5.95 

2407. HOW TO GET AHEAD IN 
THE TELEVISION AND RADIO 
SERVICING BUSINESS, Marcus 

Shows the easy way to get started as a 
TV -Radio repairman, how to earn while 
you learn, how to get and keep cus- 
tomers. $3.50 

2652. HOW TO REPAIR HOME 
APPLIANCES, Campbell 

For the do- it- yourselfer, a handy, easy - 
to -read reference book with chapters on 
all kinds and types of appliances. Con- 
cise, thorough instructions with many 
useful illustrations. $2.50 

STUB ill 
RICq TORO 

2011. STEREO & HI -FI 
DRECTORY, 1961, 
Ziff-Davis 

New! Complete buyers' 
guide of over 1200 com- 
ponent listings, 800 pho- 
tos; latest models, prices! 
World's most complete ref- 
erence. Entire sections on 
every phase of stereo and 
monaural high fidelity. 
$1.00 

2752. HIGH QUALITY 
SOUND immin REPRODUCTION, 
Moir 

A perfect manual for 
both the professional 
engineer and the seri- 
ous amateur in high 
fidelity. Complete coy 
erage of sound repro. 
duction in 591 pages. 
$15.00 

2755. THE PRACTICAL 
HI -FI HANDBOOK, King 

A guide to high fidelity 
sound reproduction for 
the service engineer and 
amateur. Chapters on ampli- 
fiers, loudspeakers, pick- 
ups, microphones, record 
players, disc, tape and 
stereo. $5.95 

2765. YOUR TAPE 
RECORDER, Marshall 

Based on 2500 experi- 
ments with almost every 
type of recorder, this book 
helps to eliminate trial 
and error under all condi- 
tions. Includes illustrations 
of 55 magnetic recorders 
with specifications. $4.95 

2750. ELEMENTS OF 
MAGNETIC TAPE 
RECORDING. Haynes 

All aspects of this re- 
cording medium are 
described in easy -to- 
understand detail. 416 
pages, $7.95 

2753. LOW-COST 
HI.FI, Hoefler 

Hundreds of hints for 
budget hi -fi will be found 
in these fourteen chapters 
with over 300 detailed 
photographs, drawings and 
diagrams. Will save you 
money in starting or im- 
proving your system. $2.50 

ELECTRONICS WORLD 
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2010. AUDIO 
YEARBOOK, 1961. 
Ziff -Davis 
Brand new edition. By 
the editors of Electron- 
ics World. Advanced dis- 
cussions and instructions 
on every phase of audio. 
Special features make this 
an excellent guide for the 
advanced audiophile. $1.00 

2002. ELECTRONIC KITS DIRECTORY, 
Ziff-Davis Publishing Company 
New 1960 edition lists over 750 kits, 
latest models, prices and features for 
hi -fi, ham radio, SWL, shop improve- 
ment, Citizen's Band, fun and educa- 
tion. $1.00 

2006. ELECTRONIC 
EXPERIMENTER'S 
MANUAL, Findlay 
With a few dollars 
worth of basic tools 
and this book to guide 
you, you can explore 
electronics experimen- 
tation more completely 
than ever before. 10 
big sections. $4.95 

2351. RADIO PROJECTS, Marcus 
10 easy to construct radios described in 
this book cover the field thoroughly and 
completely, progressing in difficulty from 
the simple crystal detector to the super- 
heterodyne receiver. $3.85 

2012. JOBS & CAREERS IN 
ELECTRONICS, 1961 
Your key to a top-paying position in elec. 
tronics! Describes interesting jobs for 
engineers, technicians, technical writers. 
Includes five big sections on opportuni- 
ties in electronics, planning a career, 
testing your aptitude, case histories of 
careers and spare time electronics. $1.00 

See Zlauz 

Paled foüVe2 
Oz Zlde 'Ned 

(Jau,-fiam %ada.ry! 

Leading radio and electronics parts 

jobbers, hi -fi dealers and salons are 

making their stores headquarters for 

books on every electronics subject. 

You can take this list to your favorite 

dealer for immediate purchase. 

If your local parts jobber or dealer 

does not carry books, use the coupon 

for prompt delivery from ELECTRON- 

ICS BOOK SERVICE, on a 7 -day free 

trial basis. 

2004. HI -FI 
ANNUAL & AUDIO 
HANDBOOK. Ziff -Davis 
1960 edition. Prepared by 
the editors of Electronics 
World. An excellent ad- 
vanced guide to theory, 
construction and circuitry. 
Over 40 pages on stereo 
amplifiers and equipment. 
$1.00 

2501. ELEMENTS OF ELECTRONICS, 
Hikey and Villines 
This basic electronics text offers an ex- 
cellent course for training radio and 
electronics technicians and for students 
in television, radar and sonar. $6.95 

2008. CLASS D 
CITIZENS RADIO, 
Sands 
First complete book on 
Citizens Radio opera- 
tion. Covers Class D 
history, rules, applica- 
tions, how it works. 
Many illustrations. 
$4.95 

2907. RADIO OPERATING QUESTIONS 
AND ANSWERS, Hornung & McKenzie 
Presents specific information on radio 
law, operating practices and theory for 
those studying to pass the FCC com- 
mercial radio operator exams of the vari- 
ous license grades. $6.25 

2600. TRANSISTORS, 
Gillie 
Describes and analyzes 
semi -conductors and 
transistors and how 
they behave. 300 
pages, illustrated. 
$7.95 

2000. STEREO 
HI -Fl GUIDE, 1960, 
Ziff -Davis 
1960 edition features 60. 
page exclusive by Joseph 
Marshall on components 
and how they work. In- 
cludes "what you should 
know before buying 
stereo ". Complete, inter- 
esting, invaluable! $1.00 

2901. HAM RADIO, Hertzberg 
Tells exactly how to become a "ham" - 
how to obtain a ham "ticket," how to 
learn code, how to select receivers and 
transmitters - everything you need to 
know is between the covers of this handy 
guidebook. $2.50 

2007. COMPUTERS 
AND HOW THEY 
WORK. Fahnestock 
A fact -filled guidebook 
to electronic comput- 
ers. Explains the work- 
ings of every major 
computer system. Must 
reading for all who 
want a more complete 
knowledge of this im- 
portant field. $4.95 

2601. TRANSISTORS IN RADIO, 
TELEVISION AND ELECTRONICS, Kiver 
A descriptive, non -mathematical text for 
radio, television, electronics technicians 
and for those who want a working knowl- 
edge of transistors and circuits. $7.95 

2358. MECHANICS VEST POCKET 
REFERENCE BOOK 
Over 200 fact-filled pages including 
tables, charts, formulas, for every aspect 
of mechanical work. Also includes loga- 
rithm table, conversion factors on gears. 
U.S. versus foreign measurements, and 
more. $2.50 

ELECTRONICS BOOK SERVICE 
One Park Avenue, New York 16, N. Y. 

Please send me the book(s) I have listed below for a FREE 7 -day Trial Exam. 
ination. I understand that if I am not completely satisfied, I may return my 
selections(s) and I'll owe you nothing. Otherwise, I will send you payment for 
the book(s) of my choice, plus postage and handling. 

NUMBER TITLE PRICE 

TOTAL 

New York City Residents, please add 3% sales tax, 
(If you need more space to list other titles, attach a sheet of paper with additional list.) 

SAVE MONEY! Enclose payment in full for the book(s) of your choice and we will pay 
shipping charges. Same return privileges and prompt refund guaranteed. 

CI Please send me FREE CATALOG when published. 
EF551 

NAME_ 

ADDRESS 

PLEASE PRINT CLEARLY 

CITY ZONE STATE 
(7 -Day Free Trial offer good only In U.S.A. and Canada. Foreign customers must enclose payment Is lull. 
Satisfaction guaranteed or money refunded.) 
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Barry's "Greensheet "" Values 
are out of this World 

NEW 1961 
BUYER'S 
Catalog 

I unh,"ri:J Ilh 

38 TUBE ELECTRONIC CONTROL UNIT 

t t, 
II.IF , lat.,. , . , , 

alunnrthualg 
al;°i ! , 1Ì i 

42 TUBE COMPUTER 

with , 
,aln a I"%: 

° "üi'en Inn!? 
1In.e ,Ìu9nwfo your or 

, °orU,g n, Edition. 
BARRY ELECTRONICS CORP., 
512 Broadway. NYC 12. NY 
Dept. EW4. Walher 54000 
Nome 

l,,,, 

Addre.x 
11u' 

eeeeeeeeeaeeeeeeeeeeeee' 

Title 

ENGINEERING DEGREES 
E.E. Option Electronics or Power 

Civil, Mechanical, Physics. 
Also in Liberal Arts 

Earned through Home Study 
Specify course desired 
Pacific International 

College of Arts & Sciences 
Primarily a Co,rosoondence School 
Resident classes also available 

5719 -R Sant Monica Blvd.. Hollywood 38, Calif. 

By G.E. in Canada! 
10 Watt AC HI -FI amplifier chassis. 6V6 
P.P. Output, 4 or 8 Ohm speaker output. 
With chrome noms plate & knobs. Remit 
10% with C.O.D. orders. F.O.B. Albany, 
N. Y. 
5 Tube kit: 56.49 10 Tube Kit: $11.95 

Send for 
CATALOGUE OF BEST BUYS! 

GREYLOCK Electronics 
438 Central Ave., Albany 6, N. Y. 

Stereo Dimension Control 
(Continued froh. puye 57) 

in many existing preamps and ampli- 
fiers. However, it suffers from two dis- 
advantages. The bias voltages on the tri- 
odes change as R, is varied, introducing 
possible distortion at some settings of 
the control. Also, the amount of increase 
in the difference signal is rather limited, 
being on the order of 1!!, times. This 
may not be enough difference signal 
gain to cover all possible circumstances 
though it is sufficient for many applica- 
t ions. 

The Improved Circuit 

Figures 3 and 4 show a new circuit 
that can also accomplish this signal 
transfer. V, and V, are unity -gain phase 
inverters, sometimes called plate -fol- 
lowers. R1 and R,, R:: and RI are adjusted 
so that the signal voltages at the plates 
are the same as at the respective input 
jacks. Both sections of the ganged pot 
have their center taps returned to 
ground. As the sliders move from 
ground, they pick up increasing amounts 
of either in -phase or out -of -phase sig- 
nals, which are then combined through 
isolating resistors R,, R,:, R. and R. with 
the in -phase signal of the opposite chan- 
nel. With the pots all the way to one 
side, complete blending is achieved and 
only the sum signals are available at 
both outputs. With the control all the 
way over to the other side, only the dif- 
ference signals are available at both 
outputs. This produces a highly exag- 
gerated separation effect as no center 
or sum signals are present. With the 
pots at their mid- positions. the outputs 
are strictly left and right signals at their 
respective outputs with neither blending 
nor more separation. 

Additional Benefits 

The modern stereo preamplifier is an 
extremely versatile instrument, capable 
of many more functions than are indi- 
cated by the necessarily limited nomen- 
clature on its panel. Likewise, the sep- 
aration ratio control in the hands of 
I he knowledgeable audiophile will per- 
form the following additional services: 

1) cancellation of crosstalk in cartridge 
and /or amplifier; 12 electronic balance 
of preamps, amplifiers. and /or cart- 
ridges; and t3) an aid in setting up mi- 
crophones for a stereo recording session. 

Although the control can be very 
useful if used with discretion and under- 
standing, it is not a cure -all. Just as you 
cannot make a grand piano out of a 
spinet, so a monophonic record must re- 
main single -channeled. For monophonic 
program material the difference signal 
is zero, so that as you advance the sep- 
aration control toward maximum sepa- 
ration the volume simply decreases to 
zero. 

The control may be used to counter - 
act crosstalk that occurs in other parts 
of the system, including preamps, power 
amplifiers, tape recorders. stereo cart- 
ridges, and even stereo cutting heads, 
for crosstalk simply means that a little 

signal from one channel has leaked into 
the other. Crosstalk can therefore be 
cancelled by the introduction of a suit- 
able amount of out -of -phase crosstalk 
which is, of course, exactlÿ what this 
control does. It should be understood, 
however, that cartridge and amplifier 
crosstalk are not usually constant with 
frequency. so that it is difficult to get 
complete separation over the entire au- 
dio frequency range, though improve- 
ments of over 10 db in average crosstalk 
are quite possible. If further improve- 
ment is desired, capacitors can be added 
to the circuit so that the separation ra- 
tio becomes a function of frequency. 

To adjust the control for minimum 
system crosstalk, readily available test 
records may be used in which only one 
channel of the cartridge is activated at a 
time. The control is then adjusted for 
minimum output in the opposite chan- 
nel. 

To electronically balance preamps and 
cartridges with the help of this control, 
simply rotate the control to the extreme 
separation position, play a monophonic 
record, and adjust the balance or chan- 
nel -level controls until minimum sound 
is heard in the loudspeakers. 

Stereo recording enthusiasts may 
wish to note that by rotating this con- 
trol between its extremes. the sum and 
difference signals may be monitored and 
microphone levels and spacing adjusted 
to produce the optimum stereo separa- 
tion ratio. 

Installation 
The stereo separation control, while 

primarily intended for inclusion in new 
equipment. may be readily installed and 
used in existing stereo systems. The cir- 
cuit shown is useful at signal levels from 
.1 volt to 10 volts and so can handle most 
any signal level to be found in a stereo 
control system. 

Those with tape -monitoring facilities 
in their preamps or control amplifiers, 
can easily install a stereo separation 
control by connecting their recorder out- 
put jacks to the separation control in- 
puts and the control outputs to their 
monitoring input jacks. The tape -moni- 
toring switch in this case serves as an 
on -off switch for the separation control. 
The circuit may also be easily inserted 
between a control preamplifier and its 
power amplifiers, but in either case, 
since the output impedance of the cir- 
cuit is fairly high, the output lead 
lengths should be limited to a few feet. 

If there is extra space on the preamp 
or control amplifier chassis, the stereo 
separation ratio control can be built 
right into such equipment. The lead go- 
ing to the top of the volume control is 
removed and connected to one of the 
inputs of the control circuit. The output 
is then connected to the now empty vol- 
ume control terminal. 

While all the uses indicated previously 
add to the versatility of this type of con- 
trol, its primary purpose is to make 
every home listener the final arbiter of 
stereo realism, and to substitute the 
muscles of thumb and forefinger for 
those of the back and arms when speak- 
ers must be moved about. 
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ELECTRONIC CROSSWORDS 

ACROSS 

By BRUCE BALK 

(Answer on parse 1271 

DOWN 

1. Time standard (abbr.). 
4. Phillips. Allen. for example. 
9. Born (Fr.). 

12. Describing coils without iron 
cores. 

13. Small amount of coupling be- 
tween two coils. 

14. Voltage- resistance- current 
(abbr.) . 

15. Type of movable contact. 
17. Crystal. 
19. Authoritative instruction. 
21. Youngster (slang). 
22. Prevailing custom. 
24. Radio receiver (colloq.). 
26. It comes in "male" versions. 
29. Large body of water. 
31. Type of generator. 
33. Greek letter. 
34. Opposite of left (abbr.). 
35. Plate current at resonance. 
37. Animal foot. 
39. You (Fr.). 
40. Undermine. 
42. Shelter. 
44. Coaxial cables (colloq.). 
46. Impetuous ardor. 
48. Early transmitter. 
50. Iranian (former abbr.) . 

51. Part of Morse Code. 
53. 3000 -30.000 mc. h.f, band. 
55. Adjustable attenuator network. 
58. Angle at which arc length is 

equal to radius. 
61. Engineering society (abbr.). 
62. Unit of equivalent absorption. 
64. Resistance unit. 
65. At the rate of. 

1. Form of matter used in 
tubes. 

2. One -thousandth of an inch. 
3. A type of vacuum tube. 
4. Snow vehicle. 
5. Centers of coils. 
6. An artificial language. 
7. D.c. screen -grid voltage 

(symbol) . 
8. Frail. 
9. Stylus. 

10. Sea eagle. 
11. It used to be RETMA. 
16. Fear. 
18. Type of mike worn on face. 
20. Color code for two. 
22. Inventor of the telegraph. 
23. Tube base. 
25. Peak. 
27. Speak. 
28. Flux density is measured in 

this unit. 
30. Nothing. 
32. Connection point made in 

body of resistor or coil. 
36. Small, low -voltage incandes- 

cent lamp. 
38. Rubbed lightly with a cloth. 
41. Small capacitor in series 

with main capacitor. 
43. Bitter vetch. 
45. Time of cycle of an oscilla- 

ting quantity. 
47. Doze off. 
49. Unit of radioactivity. 
52. Examination. 
54. Window glass. 
55. Facial feature. 
56. Exists. 
57. Cheer. 
59. Exclamation of surprise. 

66. Numerical value of orange in 60. Southwestern state (abbr.). 
the color code. 

67. "Legal Eagle" !abbr.). 
63. Pertaining to Great Britain 

I abbr.) . 

I 2 3 4 5 6 7 8 9 10 II 

12 13 ... 14 .. 
IS 16 . 17 16 

19 20 21 

22 23 24 .25 26 .27 28 

29 . 30 31 .32 33 . 
34 35 36 37 3e 39 

40 41 42 43 44 45 
46 . 47 48 49 50 

55 56 

SI 52 53 54 . 57 58 ... 39 60 

61 . 62 63 .. 64 . 
65 66 67 
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from 7 1 

... a completely new 

CITIZENS BAND TRANSCEIVER 

Model 760: 117 VAC 

Kit $59.95 Wired $89.95 
Model 761: 117 VAC L 6 VDC I Kit $69.95 
Model 762: 117 VAC & 12 VDC tWired $99.95 
incl. mtg. bracket (Pat. Pend.) 

'EICO premounts, prewires, pretunes, and seals the ENTIRE transmitter 
oscillator circuit to c3nform with FCC regulations (Section 19.71 sub- 
division d). EICO thus gives you the transceiver in kit form that you can 
build and put on the air without the supervision of a Commercial Radio- 
Telephone Licensee! 

Highly sensitive, selective SUPERHET (not regenerative) receiver with 51/2 
dual function tubes and RF stage. Continuous tuning over all 23 bands. 
Exclusive Super -Hush .r noise limiter. AVC.3" x 5" PM speaker. Detachable 
ceramic mike. 5-Watt crystal -controlled transmitter. Variable "pi" network 
matches most popular antennas. 12- position Posi -Lock " mounting bracket. 
7 tubes and 1 crystal (extra xtals $3.95 each). Covers up to 20 miles. 
License available to any citizen over 18-no exams or special skills 
required, application form supplied free.Antennas optional. 

TOPS IN DESIGN . .. QUALITY 

AU- Transistor Portable RA-6 
Kit $29.95 Wred $49.95 
High sensitivity & selectivity. New type 
plug -in transistors. 4"x6- speaker; push. 
pull audio. Prealigned RF & IF trans- 
formers. Less battery. incl. FET. 

New! 60 -Watt CW Transmitter #723 
Kit $49.95 Wired $79.95 
Ideal for novice or advanced ham need- 
ing low- power, stand -by rig. 60W CW. 
50W external plate modulation. 80 
through 10 meters. 

90-Watt CW Transmitter* #720 
Kit $19.95 Wired $119.95 
"Top quality " -ELECTRONIC KITS GUIDE. 
Ideal for veteran or novice. 90W CW. 
65W external plate modulation. $0 
through 10 meters. 
.U.S. Pat. No. D- 184,776 

tit 
n a'+ 

.. 

.. 
a w - 

High -Level Univ. Mod. -Driver #730 
Kit $49.95 Wired $79.95 
Delivers 50W undistorted audio. Modu- 
lates transmitters having 1F inputs up 
to 100W. Unique over -modulation indi- 
cator. Cover E -5 $4.50. 

Grid Dip Meter #710 
Kit $29.95 Wired $49.95 
Includes complete set of coils for full 
band coverage. Continuous coverage 400 
kc to 250 mc. 500 ua meter. 

Compare - judge for yourself - at your 
neighborhood EICO distributor . For FREE 
catalog on over 70 models ofeasy -to -build 
professional test instruments, hi -fi and 
ham gear, fill out coupon on Page 27 

Nest EICO distributers after 

3300 N. Blvd., L.I.C. I, N. Y. 
Add 5% in the West 
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SURPLUS RADIO CONVERSION DATA 

\, -; now 4 volumes ... hundreds of instructions, 
diagrams and photographs. 

SURPLUS RADIO CONVERSION MANUALS -3 Volumes -$3.00 ea. Conversion data in these volumes has become 

standard for the most commonly available surplus items. Each conversion shown yields a useful piece of equipment 

... is practical, and proved by testing. 

VOLUME I -BC -221; BC342; BC -312: BC -348; BC -412; BC -645; BC -946; SCR274 (BC453A Series); SCR -274 

(BC -457A Series); SCR522 (BC -625, 624); TBY; PE -103A; BC-1068A '1161A; Electronics Surplus Index; Cross 

Index of A/N Vac. Tubes; Amateur Freq. Allocations; TV and FM Channels. 

VOLUME II- BC-454 or ARC-5; AN'APS -13; BC -457 or ARCS; ARC -5 V.N.F.; GO9 /TBW; BC -357; BC-946B; 
BC -375; LM Freq. Meter; TA-128: AN .ART13; Simplified Coil- Winding Charts; Selenium -Rectifier Power Units; 
AVT -112A; AM26,'AIC; Surplus Beam Rotating Meths.; Prim. Power Req. Chart; ARB Rcvr. (Diagram only). 

VOLUME III- 701-A; APN -1; APN-4; ARC -4; ARC -5; ART -13; ATA: BC-191. 312. 342. 348, 375, 442, 456.459, 
609. 624, 696, 950. 1066, 1253; COL- 43065; CRC -7; DM -34; DY2; DY -B: FT-241A; LM; MBF; MD7 /ARC -5; 

R- 9 /APN-4; R28 /ARC-5: RM -52: RM -53; RT -19 /ARC -4: RT -159; SCR -274N, 508. 522, 528. 538, T -15 to 
T -23 /ARCS; URC-4. Diagrams only: APA -10; APT -2; APT -5; ARR -2; ASB -5; BC -659; BC- 1335A; CPR- 46AC1. 

THE SURPLUS HANDBOOK (Receivers and Transceivers) $3.00 

VOLUME I- Schematic Diagrams and large photographs only- APN-1; APS -13; ARB; ARC-4; ARC-5 (L.F.): ARC -5 

(V.H.F.); ARN -5: ARR -2; ASB -7; BC -222, 312, 314. 342. 344, 348, 603. 611. 624, 652, 654, 659, 669. 683, 
728. 745, 764, 779, 794, 923. 1000, 1004, 1066. 1206, 1306, 1335; BC -AR -231; CRC -7; DAK -3; OF-II; 
Mark II; MN -26; RAK -5; RAL -5: RAX1; SCR -522; Super Pro; TBY; TCS. 

CZ. 
°Order from your favorite electronic parts distributor 
If h. ,,,,.. .;ph,, nd u, hi. mortr and and (Sr udll supply: foreign, add 10'-; 

EDITORS and ENGINEERS, Ltd. Summerland 2. California 
Beeler:: Electronic distributors. order from us. Bookstores. libraries, newsdealer: order from Baker i 
Taylor, Hillside, N.J. Export (exc. Cana a), order from H.M. Snyder Co., 440 Park Ave. So.. N.Y. 16. 

ELECTRONICS 
PREPARE FOR A GOOD JOB: 

BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 

TELEVISION SERVICING 
BLACK IL 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. 

TAPE RECORDERS 

r 

HI -FI COMPONENTS 
SLEEP LEARN KITS 

UNUSUAL VALUES MERITAPE. LOw Cost. 
FREE 1961 bietl quality record- 

Catalog lint tape, in boxes or 
DRESSNER 

1523 Jericho Tpke. New Hyde Park. N.Y. 

b_ 

Of SPAC-E? 
You bet we'd be.... U we were 
to tell you all about AUDION'S 

`Out of this World Hl Ft Values' 
fe 

audion 
25-W Oxford Road 

Massapoqua,NBwYork, 

Writ* for 

free 

Catalog 
L_ 

Hear 'Em -Work 'Em Better with 

BROWNING 
CB Equipment 
Make your CB base station a real 
communications center with this 
Browning team. Highly sensitive 
and selective R -2700 Receiver de- 
livers sharp, noise -free reception 
on all CB channels. Overcomes 
even the most severe atmospheric 
and man -made interference. 
Browning S -NINE Transmitter al- 
lows full power transmission on 
all channels - introduces new 
features and advanced design 
never previously utilized in CB 
communications. 

SATISFACTION GUARANTEED 

S -NINE CB 
TRANSMITTER 

$119.50 

R -2700 CB 
RECEIVER 

$149.00 
Also Available 
R -2700 Receiver PLUS 
T -2700 Transmitter 
SPECIAL PACKAGE PRICE 

rownin 
102 UNION AVE., LACONIA, N 

Send for Free Literature 

FOUR CONVENIENT PURCHASE PLANS 
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Color TV Service Today 
(Continued frort page 31) 

line. When this is done, slide the switch 
back to its "Normal" position. 

The next step is vertical convergence, 
and for this a cross -hatch pattern is pre- 
ferred. Since most dot generators also 
produce a cross -hatch, a flick of the in- 
strument's switch is all that is neces- 
sary. Now the convergence- control 
board on the set is used. Normally, this 
is suspended at the back of the cabinet. 
Swing it up to the top of the cabinet, 
facing front (Fig. 6), so that you can 
make adjustments while watching the 
screen. The layout of controls on this 
board is shown in Fig. 7. 

Adjust controls in accordance with 
the specific instructions in the service 
manual -but don't do any more than 
you have to. In effect, what you do is 
touch up, in tiny increments, only as 
many controls as necessary to get all 
the lines in the pattern sharp, untilted. 
and white, from top to bottom and from 
left to right. If you can do this by turn- 
ing only two or three controls just a 
snip -as will often be the case -stop 
right there. You do not have to go 
through the business of turning every 
single control an appreciable amount 
just because the full procedure, in case 
it is needed, appears in the service man- 
ual. Furthermore, you will have to do 
less adjusting of whichever controls are 
involved. Nowadays there is less inter- 
action between circuits land controls) 
than there used to be. Back- and -forth 
time is reduced or eliminated. 

This simplification in adjustment pro- 
cedure over what was required a few 
years ago is not due to the increased 
use of multi- function tubes, but to an 
honest saving in circuitry. Compared to 
a 525 -watt dissipating 1955 RCA color 
chassis, for example, the new color 
chassis draws only 330 watts. The 1955 
set had red, blue, and green adder cir- 
cuits (and tubes): the new sets do not. 
Instead they use X and Z demodulation 
directly into a R -Y. G -Y. and B -Y am- 
plifier matrix (Fig. 8) such as has been 
used in recent years. No d.c. restorers 
either, with this matrix system. How- 
ever this simplification in circuitry, like 
the reduction from five picture i.f. am- 
plifiers to three and from two audio 
amplifiers to one is not that new; it has 
been in effect for the past four years. 
What is new is the constant improve- 
ment in circuit parameters to make the 
individual circuits more stable -less 
critical. This is what makes the service 
technician's job simpler and more pre- 
dictable. 

Another interesting touch that makes 
the service technician's life a little 
easier on the new sets is a circuit 
breaker whose re -set button is acces- 
sible at the rear of the chassis. This 
replaces the fuse in the "B +" power 
supply which formerly blew with mo- 
mentary overloads and, in addition, pro- 
tects the high -voltage circuits. It is now 
anticipated that the service technician 
will not be called as often for nuisance 
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fuse replacements as was formerly the 
case. 

How about receiver service? The ma- 
jor trouble will continue to be faulty 
tubes, as is the case in black -and -white 
sets. This is especially true in color sets 
because all manufacturers use high - 
grade, industrial type components in all 
critical areas in the color set. Printed - 
wiring boards and transformer power 
supplies are used in all chassis. The new 
RCA chassis use a nuvistor r.f. ampli- 
fier in the tuner. Limited use of this new 
type vacuum tube has indicated that 
long life can be expected of it. This is 
true because of its rugged construction 
and also because of the lower operating 
voltages fed to the nuvistor. It also 
serves the purpose of increasing the 
sensitivity of the tuner, making the an- 
tenna less of a problem. In most cases 
now, the antenna already in use for the 
black- and -white set in the home will be 
good enough for color. 

To anyone who has used a scope and 
sweep generator for monochrome TV 
alignment, the instructions for color - 
circuit alignment will be very familiar. 
The only additional circuitry to be con- 
sidered includes the chroma bandpass, 
phasing, and demodulator circuits. All 
that can be said here is follow the in- 
structions in the service manual and be 
certain that your scope and generators 
are accurately calibrated. As a practical 
note, however, you can be sure that you 
will be called upon to align these cir- 
cuits about as often as you do a com- 
plete alignment of the typical mono- 

chrome receiver. Try not to get rusty 
and, as a mental exercise, read over the 
instructions in the manuals for the new 
color receivers. 

It has not been our intention here to 
close our eyes to the facts or sell a bill 
of goods: We do not say that color sets 
are so easy to service that any fool can 
handle the job. The technician who has 
had no practical experience at all in this 
direction will not look like a great au- 
thority on his first two or three jobs - 
although he might, depending on what 
has gone wrong. He may be able to re- 
place a faulty tube with as much flair 
as he does on any other set. However, 
there is much less to worry over in the 
newer color sets than in the earlier mod- 
els. The color- channel circuitry has 
reached much the same level of stability 
and reliability as the old- fashioned video 
and sound channels. Most important, 
the increasing number of sets reaching 
homes and the already developing serv- 
ice- seeking patterns of the owners make 
it likely that, at long last, the independ- 
ent technician is in the picture. 

Another factor, not yet mentioned, is 
the imminent entry of Japanese elec- 
tronic fabricators into the U.S. color TV 
market. Sets shown so far are similar 
to those already made in this country. 
If the merchandising and pricing meth- 
ods that have macle Japanese transistor 
radios such a great success here carry 
over into color TV, the market will 
swell still more. And there will be few 
people to service these imported sets 
aside from independent dealers. -al- 

.y 
E- .car 

Ttr T;;nen 

SPRAY IT 
OR 

DROP IT 

IiL 

the first, the quality, the 
proved silencing "Lubri- 
Cleaner" for noisy con- 
trols and switches on TV, 

radio and electronic in- 
struments. SPRAY IT or 
DROP IT ... it's easy - 
efficient- effective. Make 
QUIETROLE your silent 
partner in providing satis- 
factory service. 

meooloru.ed by 

i QU/IETROL ECompany 
SPARTANBURG, South Caroline 

In Canada: CROSS CANADA ELECTRONICS 
12 Laurel St., Waterloo, Ont. 

PER 100 
TUBES -ZIJ 

0V4 IONS 
024 3026 
147GT 3C06 
18307 3Q4 
1NSGT 354 
114 JVa 
116 41307A 
INSET 4058 
IRS 4877 
155 aC06 
174 SAMS 
1U4 SANS 
lU5 SATE 
1V2 SAy8 
1X2 SA74 
24F4 SORB 
20N4 5CC8 
2CY5 5J6 
345 SRO 
3ALS 576 
3ÁU6 SUa 
3005 SUB 

Buy With Confidence At Lowest Prices! 
FAMOUS MAKE 

tA ACCRA RON 
TV 6 RADIO TUBES & RADIO TUBES 

Tubes listed below are in stock now anti available for im- 
mediate delivery to you Each and every tube is individually 
boxed in a handsome carton and all are pre -tested for ac. 
curacy and peak performance! 
Every Tube Is Backed With Our Famous ONE YEAR FREE 
REPLACEMENT GUARANTEE Against All Operating Defects, 
Plus, A FIVE-DAY MONEY BACK GUARANTEE! 
And remember, The GUARANTEE YOU GET FROM "TUBE -A- 
RAMA" IS IN WRITING! 
Order 100 tubes ... price is only 37t each! 

FULLY GUARANTEED FOR 1 YEAR! 
TUBES MAY BE USED OR FACTORY SECONDS 

Get More USE Out Of Our USED Tube, We Put The USE In USED. TUBE -A -RAMA 
will replace FREE any tube that becomes defective in use within 1 year from date of purchase! 

60Q7 6CÚ6 65F7 704 12Á8 I2CNS 1978 
6AUSGT 6Bß8 606 6507 7BS 12105 12134 24A 
6AÚ8 6DE6 65H7 786 12405 12F5 25760T 
64VSGT 6DC6GT 65.17 707 721176 12F8 27 
6ÁV6 60F6 65147 708 12Á77 12145 35Á5 
SAWS 6E5 6517 7C4 12AU6 1267 3505 
64X407 6r6 6507 7C5 12ÁU7 1216 35C5 
64X5GT 6F5 6507 7C6 12ÁV6 1207 35W4 
608 6X6 674 7C7 12ÁV7 1205 3535 
6646 6J4 678 TES 12Á5407 12547 36 
SOCS 6J5 SUS 7E6 124X7 125.17 38 
6ÚC8 6J6 61/8 7E7 12477 125147 39/44 
6BD6 6J7 6V6GT 7F7 1204 125N7GT 41 
6BE6 614607 6W6GT 7F8 12046 12507 42 
6E1E5 667 6X4 767 12847 12V6GT 43 
6006G 6N7 6X507 7H7 120136 I2WGGT SOBS 
6096 607 6 %8 707 129E6 12X4 5045 
613D6 7Q7 128E6 1447/1281 SOCS 
6885 / 126H7 1406 SOLE 
60147 121106 1407 56 
601707 120117 19AU4ET 80 

SVOG 
SV6GT 
5X8 
SY3 
646 
6404 
6aF4 
GAGS 
6AXOGT 
SAMS 
GARS 

GAMS 
SANS 

6ÁQ6 
6ÁQ7 
6ÁR5 
SASS 
6AT6 

6058 
65Y5G 
6076 
6827 

6CÁ8 
6CB6 
6C060 
6CF6 
6CG7 
6C08 
6048 
6CL6 
GCMG 
6CM7 
6CN7 684 676G 
6CÚ8 657 7A4 XXL 757 
6CB6 65867 7AS 7X6 
6C56 6547 746 7X7 
6CS7 651370T 747 7Y4 

6ÁU407 6006CT 6CÚ5 65F5 7A8 774 
ALL PARTS SHIPPED POSTAGE PAID UNLESS OTHERWISE STATED. 

I20Y7 199666 84/624 
12CA5 19J6 11773 

ALL TUBES INDIVIDUALLY BOXED, CODE DATED & BRANDED "ACCRATRON" 
PRODUCERS OF ACCRATRON 

TUBE- a- enNU... 
NATIONWIDE BUILDING HARRISON. NEW JERSEY 

GUARANTEE! "TUBE- A.RAMA" GUARANTEES 
COMPLETE SATISFACTION 
OR YOUR MONEY BACK! 

Our tubes are guaranteed aL.rins all n r.t Ig 
defects for a period of I YEAR. st.rrttog from 
the dale of purchase. . . . YOUR MONEY RAGA 
IN FIVE IS) DAYS: 
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TV PICTURE TUBES 
AT LOWEST PRICES 

ALL ALUMINIZED GLASS TYPES 
PrICe Pr.ce Price 

Tube With Old Tube With Old Tube WitfOld 
Type Tube Type Tube 
10BP4 7.95 17BJP4 11.50 
I2LP4 8.95 17CDP4 11.50 
14AJP4 14.00 17CR CA B2/ 
I4ATP4 14.00 

170LP4 17.00 
10.00 17H RP4 12.50 

14HP4 11.00 17L VP4 12.50 
ISQP4 11.00 I70P4 11.50 
14RP4 71.00 20C DP4 13.50 
14W 2P4 11.00 20H MP4 14.50 
14XP4 11.60 21AC BS/ 
1611P4 12.00 AMPO 15.75 
16K RP4 9.95 21AL ATP4 
I6LP4 12.50 16.75 
16TP4 9.95 21AÚ AVP4 
16WP4 12.00 15.75 
17AT.'AVP4 21AWP4 15.75 

12.50 211371,4 16.75 
178P4 9.95 21CBP4 16.75 

METAL TYPES 
12UP4 12.00 16GP4 14.50 
16AP4 13.50 17CP4 17.00 
16EP4 14.00 17GP4 17.60 

17TP4 17.60 

2ICEP4 21.00 
21CgP4 15.75 
21DEP4 21.00 
2111FP4 21.00 
2111LP4 21.00 
2113SP4 21.00 
21EP4 14.25 
21FP4 14.50 
21WP4 16.00 
218P4 16.50 
2111.4 16.00 
212P4 15.50 
24C 11p4 23.50 
24AEP4 24.50 

26.50 
2411P4 24.50 
27EP4 39.95 
27RP4 39.95 
27S1,4 40.95 

19AP4 
21AP4 
21MP4 

16.00 
19.75 
20.75 

TEST TUBES 
85P4 16.07 BYP4 16.07 

1 year warranty 
Prices Include i cemtable shnll:Ir tulle 
piler 1I li. r nufaeuv..d fin ,,, 
eprocesned od ekes 

11:101, 
l .. ale 

l party and nlaterlals 
duc ludlbg I411`eleetion : brand 

A1.1. PRICES FOB I HI1'A0,Ì. 11.1.1X1i'IS Depnslt 
reOulred. when old tulle ii not r reed. re 
fumlahlt. nt Ilme of return. 23% deem.. re- 
quired 1 COO .bi Vraca'.. 'OldI tube. 11151 be 

m1 prepaid. Tubes .hl piled Rail Y:xprers. returned 
only lo Continental I'. S. and canada. 
WRITE FOR COMPLETE LIST 

1 

-PICTURE TUBE CUTLET - 
2922 MILW AVE., CHICAGO 111, ILLINOIS 

014keae 2.2141 

TOP 
SILICON 

HAT 
RECTIFIER 

FROM 250 MA TO 6 -12 -18 6 35 AMP. 
FACTORY DIRECT. Exclusive Distributors foe Name 

Brand. Immediate Delivery. All Types 

750 MA. RECTIFIERS GUAR. 
Input Working Range RMS, ACV Res. Or Cap. 

PIV . RMS 
50 35 
.15 ea. 

PIV /RMS 
100'70 
.25 ea. 

PIV RMS 
200 140 
.30 ea. 

PIV RMS 
300.210 
.40 ea. 

'IV RMS PIV/RMS PIV RMS PIY/RMS 
400 280 
.45 ea. 

500/350 
.65 e 

600.+20 
.75 ea. 

700'490 
.90 e 

-FP/ RIPS PIV,RMS PIV RMS i1V'RMS 
8On 560 
.95 ea. 

90 630 0 
1.15 ea. 

1000/700 
1.55 ea. 

110 Ó /770 
1.75 ea. 

SPEC AL!!! 
All Purpose Rectifier 400 ply @ 250ma 

.35 ea. 25 for 7.50 
DISTRIBUTORS -OEM -EXPORTERS 

WRITE OTIr PRICES 
SPECIALS: 100 Different Pres. Res. 12W. 1W -2W 

1 ToI. Only 51.70e NEW 
100ma Selenium Rectifiers h .39 NEW 
100 ASST. RADIO B TV KNOBS Push.Ons 53.00 NEW 

All material guaranteed. $2.00 min. order. Orders 
F.O.B. NYC. Include cheek or ney Order. ShPg- 
charges plus. C.O.D. Orders 25% down. 

WARREN DIST. CO. 
NYC 7. NY 87 Chambers St. WO 2.5727 

BEAT? 
Troubled with cold solder joints? 

World's Finest 

ERSIN1/4414,0ff 

FIVE-CORE SOLDER 

Sold only by Radio Parts Distributors. 

Adjusting Transmitters 
(Continued from page 45) 

aid of an 1i. output indicator is quite 
similar to that described previously. 
The coupling is increased to a point at 
which an output indication can be ob- 
tained. The antenna trimmer is adjusted 
for maximum reading on the r.f. indi- 
cator. The plate tank is then tuned for 
a plate current dip (minimum). Coup- 
ling is increased until maximum r.f. out- 
put is indicated. It should be noted that 
maximum r.f. output does not neces- 
sarily follow maximum coupling but 
may occur at some point below maxi- 
mum coupling. The coils are over -cou- 
pled when the antenna trimmer cannot 
he peaked (assuming that the antenna 
can be peaked at reduced coupling). It 
should also be noted that in some trans- 
mitters maximum power output occurs 
at some value less than maximum rated 
plate current. Under no circumstances 
should the transmitter be operated with 
higher than maximum rated -power 
amplifier plate current. According to 
FCC regulations, the power input should 
not exceed the rated value for a particu- 
lar transmitter by more than 10';. 

A final frequency check is now advis- 
able. In the case of the 25 to 50 mc. 
transmitter just described, the fre- 
quency tolerance is 0.002'.. Make cer- 
tain that the frequency meter that you 
use has an accuracy substantially better 
than this figure. Use the crystal oscil- 
lator trimmer capacitor to set the trans- 
mitter on its exact assigned frequency. 

Modulation 

In the previous paragraphs we dis- 
cussed the proper tuning of the r.f. sec- 
tion of the transmitter, the special care 
required to provide the proper power in- 
put, and the correct operating wave- 
lengths. The third factor with which the 
FCC is greatly concerned is the modula- 
tion level. The modulation level of the 
Motorola transmitter is a function of 
the operation of the transmitter's lim- 
iter circuit and the setting of the IDC 
control. This control regulates the am- 
plitude of the modulating signal sup- 
plied to the grid of the phase modulator. 

The function of the clipper stage is to 
"clip" off the sharp audio peaks that 
rise above the general level of the audio 
frequencies. The clipper, however, must 
not clip too sharply or distortion of the 
voice frequencies will result and spuri- 
ous frequency components may be radi- 
ated by the transmitter. If the IDC 
control is set too high too much audio 
will be fed to the modulator, conse- 
quently there will be too severe clipping 
of the voice signals and possibly distor- 
tion. If the IDC control is set too low 
there will be insufficient audio power for 
proper modulation. 

In summary, the over -all objectives of 
the adjustment of transmitter modula- 
tion is to keep the transmission within 
the frequency deviation limits required 
by the FCC, to obtain efficient peak 
clipping to prevent overmodulation, and 
at the same time to maintain a reason- 

ably high average modulation percent- 
age. 

Checking Frequency Deviation 

An oscilloscope is most useful in the 
adjustment of modulation because it 
permits visual observation of peak clip- 
ping and the audio signal before clip- 
ping. 

To check actual signal frequency devi- 
ation of the transmitter under broad- 
casting conditions an FM deviation 
meter can be used. An FM deviation 
meter is an FM receiver that is accu- 
rately tuned to the transmitting fre- 
quency, and contains a calibrated meter 
that reads peak detector -voltage out- 
put. As will be recalled, a fixed fre- 
quency, i.e.. an unmodulated FM carrier 
signal produces no output voltage at an 
FM detector. Detector output voltage 
is developed only when the FM signal 
deviates from its base frequency. By 
proper design, it is possible to calibrate 
the forementioned output meter so that 
it reads directly in kc. deviation. Fig. 3 
is a functional block diagram of this 
type of deviation meter while Fig. 4 is 
the circuit diagram of the transistor- 
ized peak -reading voltmeter used in the 
Gertsch deviation meter. 

The Gertsch Peak Modulation Devia- 
tion Meter, Model DM -3, illustrated in 
Fig. 5, is typical of deviation meters of 
this type. This is the way it may be used. 

The meter (antenna connected) is 
turned on and set to transmitter fre- 
quency. The switch to the left of the 
meter is turned to the position marked 
"Limiter Current." The transmitter is 
turned on and keyed, that is to say, the 
press -to -talk button is depressed, but no 
sound is applied to the mike. The trans- 
mitter now produces a fixed signal. The 
meter needle should now be exactly on 
5- "Limiter Current" position. If not, 
move the deviation meter closer or 
farther away from the transmitting an- 
tenna. 

The left -hand switch is now turned to 
"Frequency Set." The meter needle 
should remain exactly at the same point. 
If the needle is above or below 5 on the 
meter, the frequency control on the 
local oscillator (not the transmitter) 
should be adjusted until the needle is on 
5. The left -hand switch is now moved to 
"Zero." The zero -set control to the right 
of the meter is used to set the needle to 
zero. The "Deviation Range" toggle 
switch is set to the desired range. 

With the transmitter still keyed, the 
microphone is excited with audio of 
good amplitude. (A healthy, sustained 
"Ahhh" will do it.) Now, while "ahh- 
ing," the IDC control is adjusted until 
the desired deviation is secured. This 
figure will be indicated on the meter 
scale directly in kilocycles. 

It should be noted that the FCC has 
ruled that all new mobile equipment be 
limited to "narrow- band" transmission, 
which is ± 5 kc. of the assigned fre- 
quency. Existing equipment may be 
operated at the bandwidth that was 
originally granted. However, should a 
new frequency be desired, or should a 
new license be required, the new nar- 
row -band rule must he obeyed. -Mt-- 
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Making Electronic Colors 
(Continued from paye 43) 

determine the relative intensities with 
which the correspondingly struck 
"dots" of phosphor will glow. White 
light is produced by a correctly propor- 
tioned mixture of red, blue, and green 
light. As shown in Fig. 1 (lower, right - 
hand corner), this means that all three 
guns are "on" for white. 

Fig. 1 will serve to identify the color 
blocks that make up the cover back- 
ground. It also gives some idea as to 
which primaries are used to obtain 
basic color combinations. In each color 
block, the guns that must be "on" to 
obtain that color are indicated by white 
circles. However, there is no indication 
of the relative beam intensity required 
from the "on" guns. The importance of 
intensity can be demonstrated in the 
following way: To represent a neutral 
shade of gray, the relative intensity of 
each gun with respect to the others 
would be the same as it is for white, 
with all three guns on. However, the 
absolute intensity of all guns would be 
reduced, in the same proportion. Fi- 
nally, if all guns are cut off, we have 
the absence of light. This is black, as 
shown in the lower, left -hand corner of 
Fig. 1. The guns that must be "on" or 
off" for other colors shown on the cover 
are also indicated here. 

Unless the naked eye is extremely 

close to the viewing screen of the pic- 
ture tube, it cannot see the individual 
color dots; the latter tend rather to 
blend together to produce the effects 
desired. A notion of their size can be 
obtained by noting that there are ap- 
proximately 1 million individual phos- 
phor dots serving as colored -light 
sources on the face of the current color 
CRT, the 21CYP22A -about 333,000 
dots for each primary. 

The generator being used by the tech- 
nician on the cover, shown more clearly 
in Fig. 3, has already been identified as 
the RCA WR -64A. It is a crystal -con- 
trolled source that combines the func- 
tions of a color -bar generator with 
those of a dot- and -cross -hatch gener- 
ator. Dot and cross -hatch outputs pro- 
vide monochrome patterns that are 
important in making critical conver- 
gence adjustments on color sets (see 
"Color TV Service Today," page 29). 
but are also useful for linearity adjust- 
ment on all types of TV receivers. 

The color -signal output consists of 
ten separately identified and accurately 
controlled color bars, ranging from yel- 
low- orange on the extreme left and pro- 
ceeding through orange, red, magenta, 
reddish -blue, blue, greenish -blue, cyan, 
bluish -green, and green at the extreme 
right. The man on the cover is getting 
correct color balance, but the receiver 
is adjusted for somewhat excessive 
width. As a result, he is pushing color 
bars at either extreme of the display 
off the sides of the CRT screen. 

QUICKLY CUT HOLES 

in metal, plastics, 

hard rubber... 

ROUND SQUARE KEY 'D" 

1,;;,1 ( L,l 

GREENLEE CHASSIS PUNCHES 

Make smooth, accurate 
openings in I.% minutes or 
less ... for sockets, plugs, 
controls, meters, panel 
lights, etc. Easy to use .. . 

simply turn with wrench. 
Many sizes and models. 
Write for literature. 

GREENLEE 

G R E E N L E E TOOL CO. 
1916Columbia Ave., Rockford, Illinois 

"More than Citizens' Radio "... 
a complete, fully engineered "industrial- type" transceiver! 

P.nyone can operate -license 
issued by the FCC on request from x13495 

Complete 23 channel Citizens' Band coverage- choose 1 of any 5 channels by the 
flip of a switch. 
Maximum legal power -excellent range -meets all FCC requirements. 
Excellent receiver sensitivity and selectivity -full fidelity voice reproduction. 

"More than just 2 -way Citizens' Radio equipment" -the Viking "Messenger" will deliver 
the finest performance of any equipment available in the field. Designed throughout for 10 
watt power level -limited to 5 watts for Citizens' Radio. Easy to install anywhere in your 
home, business location, car, truck or boat ... offers many unique features found only on 
more expensive communications systems. Built -in Squelch, Automatic Volume Control, and 
Automatic Noise Limiter. Compact, modern styling -only 5 Vs" high, 7" wide, and 11 Vs" 
deep. Complete with tubes, push -to -talk microphone, and crystals for one channel. 

Available from authorized Johnson Electrank or Marine Distributors. Installation 
and service coast -to -coast at all General Electric Communications Service Stations. 

,r 

.;A 

Farming, 
delivery or 
fleet operation 

Boat -to -boat or 
ship -to -shore 
communication 

Your own 
personal or 
family use 

Construction or 
"off- the -road" 
equipment 

April, 1961 

E. F. JOHNSON COMPANY 
2510 10th Ave. S.W. Waseca, Minnesota 

Please rush me your full color brochure describ- 
ing the Viking "Messenger" Citizens' Transceiver. 

NAME 

ADDRESS 

CITY STATE_._. _. 

Manufacturers of the world's most widely used personal communications transmitters ... 
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FREE Catalog F fN E STV GO 
SURPLUS ELECTRONIC BARGAINS 

DI 
BC -923 

FM RECEIVER 
27 -38.9 MC 

Four pre set channels or 
tinuous tuning: one micro- 
volt sensitivity: power output 
3 atts: 
c ll signal 
& S uelth 

PC it: 4" 
M speak. r & phone 

jacks: ergs. 
tal cali- 
brator a 
sY, Per- 
mits easy 

acc- 
rate setting of channels. 

and 
Complete with 16 tubes: 1 /VR -IS0, 2 /6ÁC7. 

1 /6146, 1 /6537. 2/65L7, 1/6116. 1/12SA7, 3/12507. 2/12567, 6 2/12537. Also 1000 NC Crystal. Op- 
erates Iron 12 or 24 VDC. B 4. volt- 
Sage 

required: 6 75 
12,2 
V C., 150 MA. 

ize: 1182 i . Wt.: 42 lbs. ter to B rice: 
Rec. only better) Price: O 
New 
Spare tub..,, tuses 6 lamps for BC.923 -one of each 
type tube 1101: $5.00 when purchased with Receiver: ther.isc: $7.50. 
0M -64 DYNAMOTOR -12 Voll F /BC -923 -NEW: $6.95 
BC -603 FM REC. -20 -27.9 MC Re -New: $16.95 
BC -683 FM REC. -27 -39.1 MC Re -New: $34.95 
6C -604 FM Trnsmtr. 20 -27.9 MC: 

U: 54.95 ... Re -N: S 7.95 
BC -684 FM Trnsmtr. 27 - 39.1 MC. 

Re-New: Used: S 0.95 
FT -346 MOUNTING for Receiver only. Re -New: 5 4.115 
DM -34 DYN. 12V. f BC -603- 683 -U: $. 05 -R -N: 94.95 
13M -35 DYN. 12V. 1 41C604- 664 -U: $6 05 -R -N: S 0.05 
AC POWER SUPPLY - F. ßC603.683 - Output: 220 
VDC 80 MA 6 24 VAC 2 Amps. Trans former 8 Tube 
type. Chassis not hot. Mounts O r Plug of BC -603. 
683. Can be adapted to other ReCe vers. $14.95 NIT: ,I0 00 WIRED: 

8C-620 
S12.95 

RE-NEW 

BC-659 
514.95 

RE-NEW 

PE-120 
S7.95 

RE-NEW 
OC -620 FM Ree -Trnsmtr. 

av to 27.9 MC Re -New: 412 11. 
OC -659 FM Ree. Trnsmtr. 

27 -39.1 MC ew: 14.9' 
PE -120 Power Supply for 13C -659 or RC -620: 

with Vibrator for 12 Volt p r tion. Re -New: 7.95 
BA -41 Bias bolt ry for BC- 659-620 New: 4.0.' 
AN -29 Telescoping Antenna F BC- 659 New: 2.0 
AN -45 Telescoping Antafy.a F .13C -620 1.9 

Address Dept. EW All 
Prices F.O.B., Lima, Ohio. 
$5.00 Minimum Order. 25% 

Deposit on all C.O.D.'s. 

FM RECEIVER 
R -48 A /TRC -8 

FM RADIO RECEIVER 8 -48A /TAC -6- Designed for high 
fidelity FM r Cept.on, this set has variable frequency 
control from 230 to 250 MC 1 Band 115/230 V. 60 

yC. Complete with 15 tubes: 8/6ÁG5. (/9002, 1/500. 
1 /0031Vß 150. 1/6516. 1/65N7, 1/6N7. 6 1 /GALS. 
Test itch enables checking outputs of various stages 
on 312" meter which 
has micro amp. & DB 

Cale. 
Also has squelch ircuit with adj.. tune 

test switch. PM 
speaker, Vol. control, 
äaxial antenna oinput. 

headset jack. Size: 
20 x 9 x 16 ". Wt.: 67 
lbs. Price- $18.95 USED- 

RECEIVERS: 
R23 /ARC -5 RECEIVER -1110 to 5511 Xl'...U: $12.95 

sll' RC -454 RECEIVER -__'1 l0 6 
NAVY ARO /CRV 46151 -160 to 0050 KC'...0. 18.95 
11-77/ARC-3 AM REC.-100 to 156 Mt' ...II: 14.95 
B C -733 Localize, REC. -108.:1 -110.:1 M. U: 4.95 
R- 4 /ARR2 RECEIVER -540 to 8:10 Bt': 

210 254 tl,' Re -New: 6.95 
e C-1206' Beacon Recelver- 

'200 to 400 1 .. Re -New: 9.95 
B C652 RECEIVER _ to t; MC -I O. n ... U: 19.95 

TRANSMITTERS: 
T-17 /ARC-5 TRANS.- .I .:l 1. _.I NII ...New: $14.95 
T -18 /ARC -5 TRANS 2.1 to :1 MC New: 8.95 
T -19 /Nary TRANS. --:, to 4 MC Used: 5.95 
T.20 /ARC -5 TRANS. -4 to 5.3 MC New: 8.95 
T -21 /ÁßC5 TRANS. -5.:1 to 7 MC New: 9.95 
T -22 /ARC -S TRANS. --7 to 9.1 MC New: 12.95 
T-23 /ARC-5 TRANS. -100 to 156 Mt' New: 16.95 
T -67 /ARC -3 TRANS. -100 to 156 MC Used: 16.95 

TELEPHONES. HEADSETS. MICS.. Etc.: 
TS -9 Handset Used: ;2.95 New: 5 3.9r. 
TS13 Handset, w /PL -55 k PL- 68..U: 12.95 -N: 3.95 
T -17 Microphone New:. 
EE8 Field Telephone...Used: 112.95-Retend.: Is; :7: 

BD -71 Switchboard -6 Line.... U: 114.95- -New: 21..x'. 
RM29 Control Unit. ...New: 16.95 -W /Handset d.9:. 
RM -52 Control Unit (Patch Found.) U: 81.95- -N: 
H -16 /11 Headset -f000 ohm New: 
HS-33 Headset -300 ohm U. 54.95 -New: 7.95 

SEND FOR FREE CATALOG! 

FAIR RADIO SALES 
2133 ELIDA RD. P.O. Box 1105 LIMA, OHIO 

PURCHASING 
A HI -FI 

SYSTEM? 
TIME PAYMENTS 

Up to 2 year 

Send Us 

Your List Of 

Components 

For A 

Package 

Quotation 
YOU CAN BUY 

WITH CONFIDENCE 
AT AIREX 

All merchandise is 
brand new, factory 
fresh & guaranteed. 

Free HI -FI Catalog 

Al REX 
RADIO 

AVAILABLE 
to pay! 
Jim Lonsing 
Alter Lansing 
Eleclrovoice 
Hartley' 
University 
Acoustic Research 
Janssen Jensen 
Wharfedale 
USI. Citizen Band 
Gonset Hallicrafter 
Texas Crystals 
Concertone Viking 
Bell G.E. 
Weathers 
Harma-,- Kordon 
Eico Pilot 
Sherwood 
ESL 

Quad Ampl- Spkrs 
Dual Changer 
Bogen Leak 
Dynokit Fisher 
H. H. Scott 
Thorons' 
TEC. Transistor Amps 
DeWald 
Super cope 
Sony Roberts 
Challenger 
Wollensak 
Garrard Norelco 
Miracord 
Glaser -Steers 
Rek -O -Kut 
Components 
Tandberg 
Fairchild Conrac 
Pickering Gray 
Audio Tape 
M g ecord 
Rockford Cabinets 
Artilon Cabinets 

CORPORATION Fetr rrad,d 

85 -R Cortlandt St., N.Y. 7, WO 4 -1820 
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MOVING? 
Make sure you notify our subscrip- 

tion department about any change of 
address. Be sure to include your postal 
zone number as well as both old and 
new addresses. Please al low four weeks' 
time for processing. 

ELECTRONICS WORLD 
434 South Wabash Avenue 

Chicago 5, Illinois 

Watch R W "Monthly Specials" 
BC -803 FM Receiver 20- 27.9$14.95 
Mc. Complete. Newt T svF 

13M -34 Dynamotor 12v. New $2.95 
BC -604 FM Transmitter $4.95 20 -27.9 Mc. New Y 

DM -33 Dynamotor 12 v. New $7.95 
COLLINS ARC -2 Transeivr 2 -9 Mc. 
Acquisition Cost $2250.00. Shipping $59.50 Weight 100 lbs. WHILE THEY LA 

All items F.O.B. Chicago or Los Angeles 

Send Money Order or Cheek with order. 
Write for Flyer -LOADS OF BARGAINS! 

R W ELECTRONICS 
2430 S. MICHIGAN AVENUE DEPT. N. 
Phone: CAlumet 5 -1281 CHICAGO 16. ILL. 

A NOTE TO THE HI -FI BUYER 
AIR MAIL us your requirements for 

an IMMEDIATE LOWEST PRICE QUOTATION 
Components, Tapes and Recorders 

SHIPPED PROMPTLY AT LOWEST PRICES 

WRITE TODAY FOR FREE CATALOG 
AUDIO 190 -W Lexington Ave. 

UNLIMITED New York 16, N. Y. 

ft' I' 

Ser-vice 
lotes 

l 

RCA TV: REMOTE PROBLEMS 
RCA sends these tips along. CTP7A 

remote receiver; motor reverse relay 
chatters when actuated. Try connecting 
a .01- if., 500 -volt capacitor between 
terminal 1 of the motor reverse relay 
(K10011 and terminal 2 of the channel 
relay (K1003). See Figs. lA and 1B. 

CTP7A and CTP9A are remote -con- 
trol receivers used in black -and -white 
and color -TV sets. When the TV re- 
ceiver changes stations in response to a 
remote -control signal calling for a 

(A) 

Fig. 1 (B) 

change in volume, or responds in some 
other erratic and incorrect way, the 
cause of the trouble may be that the 
relay contacts are faulty. Actual relay 
contact is made by small points that 
are welded to the leaves of the relays. 
When these points loosen or separate 
from the leaf of the switch, erratic sig- 
nal response results. 

CTP7, 8, and 9; the remote control 
will actuate the receiver only when 
brought close to the TV receiver. This 
may be due to a loose tube shield on 
the 12AX7 (V1001) used in the remote - 
control receiver. When this shield is im- 
properly grounded, it picks up random 
signals and noise causing a high bias 

ELECTRONICS WORLD 
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level which, of course, reduces the re- 
mote- control receiver sensitivity. 

When the channel selector on a re- 
motely controlled receiver is jammed, 
do not try to force the selector free or 
damage may result. Jamming may have 
been caused by the station selector hav- 
ing moved of its own accord into the 
engaged position. This may have hap- 
pened during shipment or storage when 
the receiver was placed on its side. To 
clear, use the remote control to actuate 
the motor and disengage the shaft from 
the gear box. 

G -E: NO REMOTE CONTROL 

No change in volume level in response 
to control signal. Check possibility of 

CLIP 
ACTUATOR ARM 

RATCHET Fig. 2 
WHEEL 

the stepping relay in the remote re- 
ceiver being stuck. To do this it is neces- 
sary to open the remote receiver chassis 
and inspect the relay and its ratchet 
wheel. If the flexible arm (Fig. 2) is 
jammed, move it gently back to its 
normal position. To prevent this trouble 
from repeating, solder a small clip on 
the arm as indicated in Fig. 2. Later 
runs of these sets have this modification 
incorporated. 

DELCO AUTO RADIO 
1959 Pontiac PR; low volume motor - 

boating at low end of the volume control 
setting, or set may motorboat only when 
operated on a battery supply. Try a new 
12DS7 tube, and then try a new electro- 
lytic by simply shunting the new ca- 
pacitor across the old. 

ADMIRAL: TONE IMPROVEMENT 
The tone quality of the Admiral tran- 

sistor clock radio using the 8S1A chassis 
can be improved with two simple modi- 
fications. Resistor R,,, 6800 ohms, is re- 
duced in value by shunting it with a 1/2- 

watt 27,000 -ohm resistor. R. goes from 
the center tap of the output side of the 
push -pull driver transformer Itap 5) to 
the battery side of the input winding of 
the same transformer (tap 2). The push - 
pull audio output transistors, Q, and Q., 
are separated by cutting the metal foil 
on the board with a razor. The two leads 
coming from R and R,,; have to be un- 

Fig. 3 

R23 

R24 
6.6K 

ADO 
R31 
27K 
If2W. 

07 

R26 

R25 

OPEN Xf THIS 
LEAD 

soldered, and then reconnected to their 
individual transistors. See Fig. 3. -31- 
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SAVE UP TO 
50% ON 8 -A 

SELECTED 
KITS 

TOP VALUES 
IN POWER 
AND HAND 

TOOLS 

(IIIIIII 

HI -Fl AND 
STEREO 

SYSTEMS & 
COMPONENTS 

BIIIIII 

3 PAGES 
OF BARGAINS 

NOT IN ANY 
OTHER CATALOG 

esw+s. sear;ewre.. stew, 
MD/MAf,M t. 

A,.M . ,>wt«*ru, 
ra. 

,a4 

414010 MA1<u1,,.,NO1.at M,. 

,1pw,M+Mt, AnA110,4 

'2(.,-.w ..wnt . ...e..-..,,su'. 

SUR ETEBBMAMILESEE 

RUSH COUPON, 
TODAY. A 

1001S OF 
NEW ITEMS 
LISTED HERE 
FOR 1sT TIME 

re-t . SE. KANSAS art 6, MO. I I 

BURSTEIN-APPLEBEE CO. Dept. M, 
1012-14 McGee SI., Kansas City 6, Mo. 

] Send Free 14011 II-A Cataloz No. 1 

NAME 

ADDRESS 

I CITY 

SIM 

I 
I 

YOUR COPIES OF 
ELECTRONICS 

WOn LO 

ARE VALUABLE! 

Keep them neat ... clean 

ready for instant reference! 
Now you can keep a year's copies of EL13' :. ,NICS WORLD in a rich- looking leatherette file that makes 
it easy to locate any issue for ready reference. 
Specially designed for ELECTRONICS WORLD. this handy file -with Its distinctive, washable Kivar 
cover and 16 -carat gold leaf lettering -not only looks good but keeps every issue neat, c:ean and 
orderly. 
So 

ble inform information. Order several ofyour these 
copies 

LECTRONICS WORLD 
WORLD-always 

files today. Theready are $3.50 each, 
postpaid -3 for $7.00, or 6 for $13.00. Satisfaction guaranteed. or Order direct from 

JESSE JONES BOX CORP. 
Dept. EW (Established 1843), Box 5120, Philadelphia Al, Po. 
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'COLUMBIA GEMS! 

S 
E 1. Ea. 

1 , 1 RACKS: For Foe :I tnly 52.50 
RACKS: For :11) of alone "1 : :1e1tc. I 50 

WRITE IN for nefw Bargain Bulletin! 
All roe Los nelr.. 250e deposit re- 

Mquired. 
All items subject to 

r 
aale. NOTE 

INIMUM ORDER 13.00. WRITE TO DEPT. R. 

ARC -2 COLLINS TRANSMITTER -RECEIVER 
2.9 MC. SO W. Xmlr. and Becte. C.,. Collin. 1l:, 

5!111 :1tor. 1`, hill,'. tun,.. :,r,,l 101, Ee . t :11. 1Ilt.h, 1 V. ,1) . l'.,m1,at, t1nie'(pp unit.' F. : l 
0. lt.nt1e. :1111 :ne,Ir. 111md1e $49.95 . 'rllrnt 

APN -4 MARINE LORAN RECV'R L INDICATOR 
111 tla 1 Lu t \u ' l'2 9t S' If lhl 1. II;. 

1 .ltt''. (re In.ur.lIi M . $49.50 1.1 k,. ..... 
In 

1... ,1 
1! 
it 11"1! 

l'1.0, nul ',.Ilent v1010111011. ul) 39.50 
APT -5 UHF RADIO TRANSMITTER 

SOW. t'.es II LII :NTNUC,F. 'rt :Ul: In (110,01,1. 
Ord.I.í100 ..rlr ',fit) . Malte. terrine rig tor 1.1_ 

. 1:011 tru ..Otter. u 111 -Po rl'rlt $19.95 I.n:tl ,I ler:11` l:xeel r 
1oo1s61IRiá.lej 

ARC-1i VHF TRANSCEIVER 

1 ,ken .caret alreralt or I' crystal 
dio. 

controlled. ;39.95 
24 V DYNA for V. 

. . , . . . . . . . . . . . . . . 9 . 9 5 
i abuse, 

9.95 
MOUNTING RACK: for mane 

4.95 
CONTROL 

11.0110. 
: for allure. Excel. 4.95 ...lot at 

SHEMATIC: for atone. Your. for 1.50 

NEW TRANSMITTING TUBES 
4 -65A S 7.50 4C52300 $22.50 
4 -1258 19.95 4.400A 25.00 
832 2.95 4.1000A 75.00 8298r3E29 ... .95 2C39WA 12.95 

BC -603 RECEIVER 
0.27 Me. Tuneable. Rollt In sl e.1ker. $14.95 

u tro1. Ilerun111tione.. like n 
A 

AC 
SUPPLY: Fnr :O,u.e. Itth ' 511.95 

THIS AC COWS SUPPLY In kit form 7 95 
12 V. DYNAMOTOR: new Bargain at only. ..3.95 

ARC -5 VHF L UHF EQUIPMENT SPECIALS! 
R -28 ARC -5 RECEIVER: tun -150 Mc. I. 

channel:. I.rrstal controlled. Excel. 
Te I. 

-15 
1)' 

T R. AN.S.MI.T.TER.: C.oln.pa.... 
$19.9 

:11.. nano Ireq.. 1- charm, Cost . 
U -23 ARC -5 RECEIVER: I 00:2 92 ke. I:x 

12.95 

ß3SIleac. 
'11i . lo U- 5cr!........ 9.95 

ARC5 RECEIVER: 1.5 -:1 ale. Exea1- 
I..111 ............. 14.95 

R -26 ARC5 RECEIVER: 3 -O SIC. Excel- 
lent 

M y: 
7.95 

R2711ARC;S RECEIVER: 0.8 e. xcel 
7.95 ....... ............. T18 ARC-S TRANSMITTER: 2.1.3 Mc. l9 AI1.nl ...................... 4.95 

T-19 ARC-5 TRANSMITTER: 3.4 Mc. Ex- 
c. llent ........................ 8.95 

T -20 ARC OTTER. 4 -5.:1 Mc. 
T21'ARC -5 - -' ITTER: 5. :)7 ale. 

4'95 
l2A dem 4.95 

T-22 TRANSMITTER: 7.9 MC. Ex- 
tIlent ... . 9. 

MD -7 ,ARCS MODULATOR: For all Or í1e 
95 

:diese "rran.ntlncr.. ExtollaOt. Il:m 
gain ,, un U' 4.95 

IMPORTERS- EXPORTERS! 
We have quantities of: PRC -6. -8. -9. -10, 14. 
GRC -3. -8. -9. 26. ON -58. SCR -399. BC -37S. 
WRITE US YOUR NEEDS! 
PE -73 DYNAMOTOR FOR ABOVE: Ili; 
Output, 101011 V. oils. t)'. alte. : 

xeel. a n.I.. S7.95 nd.. .94.95. -o rm 
BC -306 ANTENNA TUNE! vor above S1.9: 
TUNT suss . .. S1.9S 
TUNING UNITS TO COVER !BOVE FREDS: 

C.OQl6m.F/LGZ 

ELECTRONICS 
4365 WEST PICO BLVD. 

LOS ANGELES 19. CALIF. 

CITIZEN r S 

BAND 
CLASS "D11 

C 
005^ s c Ié 

a;<te '1,.Ó95°pa,;,r 
050 0,0 

.0 valable, lsr per 
Erc yLL 

EACH 
ALL 

inFrequencies 
I Stock! 

(add 5c per Crystal for mmta9e and 11.0011,..11 

The following Class 'D' Citizen Band 1requenci.. 
in stock (Irequenei es listed in megacycles) : 26.965. 
26.975. 26.985. 27.005, 27.015. 27.025. 27.035. 
27.055. 27.065. 27.075. 27.085. 27.105. 27.115. 
27.125. 27.135, 27.155. 27.165. 27.175. 27.185. 
27.205. 27.215. 27.225. 

Stained crystal nets for t.1.111e, G.,ltset. COmFotte 1 rd 

lalllcrafters Units ... 55.90 per Set. Specify make. 

RADIO CONTROL CRYSTALS 
in HC6 /U HOLDERS -SIX FREQUENCIES 

In stock for i,inal1late delivery littqutIle.VS listed In 
megacycles:: l toieranrr .0U5c,. ii pin spacing. 

IIM tar. I.U9:I pins ',Iv :Manly. add 15e per Ìfy (valu y dv (reti. 
26.995,7.045. 27.095. 27.145. : 
27.195. 27.255... .... .. . .EEAACH 
(add St per crystal for postage -handling) 
NOW! Engineering s mples and .mall n lnlltls Io 
prototype. , ado either : t 'Chicago or at FI. .I.. . l'i.,n1 r" tl,uir rIN CHICAGO. PHONE Gladstone 3.3553 

Send for FREE CRYSTAL CATALOG =1160 
WITH OSCILLATOR CIRCUITS 

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS 
Pig r1.1 , I Ii. ,1 , IL, stock them, 

send us Iii. .0,, ,.i,.! Order d,1e, I,,,,,, Cantor)'. 

Rush your order to: 
TEXAS CRYSTALS 

Dept. R -41 -1000 Crystal Drive, Fort Myers, Fla. 
All orders shipped 1st Class Mall. 

For faster service phone WE 6.2100 

124 

New Products 
for CB- Amateur 

and Communications 
NEW S.W. RECEIVER 

Hallicraftees Co., 4401 W. Fifth Ave., 
Chicago 24, III. has announced its Model 

S -120, a new short -wave receiver fea- 
turing three antennas, an adjustable 
b.f.o. on the front panel, and compact, 
slim -line styling. The set includes a 
built -in ferrite loop antenna for the 
standard broadcast band, and a collaps- 
ible whip antenna for s.w., as well as 
the normal connections for an external 
wire antenna. Its three s.w. bands covet' 
the range from 1600 kc. to 30 mc. 

Controls include : band selector, main 
tuning, bandspread tuning, standby /re- 
ceive, b.f.o. /selectivity a.c. on /off and 
volume. According to the company, the 
S -120 is a "step -up version" of the man- 
ufacturer's Model S -38E. still in produc- 
tion. 

MOBILE RECEIVER 
Autovox Corp. of America, 250 W. 57 

St., New York 19, N.Y. has introduced 
the "Transmobil," an 8- transistor re- 
ceiver for standard broadcasts and in- 
ternational short -wave bands. 

The set can be used in cars, boats, in 
the home, or as a portable. It may be 
operated from an engine battery -6 or 
12 volts -or on four regular or mercury 
penlite cells. Engineered in Europe, the 
set is claimed to be a "truly universal 
radio." 

MINIATURE TRANSCEIVERS 
Seiscor Dir., Seismograph Service 

Corp., Box 1590, Tulsa, Oklahoma has 
introduced two transistorized transceiv- 
ers for use on CB frequencies. One is the 
"Telepath" Model PM -A, which uses a 
combination speaker /microphone, tele- 
scoping antenna, and weighs only 121': 
ounces with standard 9 -volt battery. Its 
range is given as ?_d mile or better, de- 
pending on the surrounding area. Stand- 
ard units operate on a frequency of 
27.085 mc. Other frequencies between 
27 mc. and 27.255 mc. are also available. 

The second of the new units is the 
"Telepath" Model SC -A, a portable min- 
iature base -station transceiver, said to 
make a perfect mate for the pocket- 

model PM -A as well as for other "Tele- 
path" industrial two -way models. The 
SC -A has a range of one mile or better. 
Choice of power supply is optional in- 
cluding a variety of batteries, line volt- 
age, or low d.c. supplies. The transmit- 
ter has a full 100 mw. input to the r.f. 
amplifier. 

The unit is available for operation on 
any single channel between 20 -55 mc., 
with no license required for 27 -mc. oper- 
ation when the attached telescoping an- 
tenna is used. The receiver is a crystal - 
controlled type with a built -in PM 
speaker. For more information, contact 
the manufacturer. 

NEW CB UNITS 
Lafayette Radio, 165 -08 Liberty Ave., 

Jamaica 33, N.Y. has announced two 
new Citizens Band transceivers. Shown 
here is Model HE -20, described as a 
"no compromise" unit. Featured are a 
5- watt -input crystal -controlled trans- 
mitter and a superheterodyne receiver. 
The transmitter may be operat eel on any 
foul' of 23 channels; the receiver has 
four crystal -controlled channels and is 
tunable over all 23 channels. with a 

sensitivit of 1µv. The unit has a built - 
in squelch and series -gate noise limiter. 
An "S" meter, switched, measures in- 
coming signal strength and final ampli- 
fier wattage. Push -to -talk operation is 
used. 

A more economical model is the HE- 
29, a portable set with a range from 1.5 
to 7 miles, depending on terrain and 
conditions. This pocket -size instrument 
uses two controls, a telescoping antenna, 
and a built -in speaker that doubles as a 
microphone when transmitting. 

NAM POWER SUPPLY 
Heath Co., Benton Harbor, Mich. has 

introduced its new Model HP -20 power 
supply which furnishes filament, plate, 
and bias voltages for converting Heat 
kit "Comanche" and "Cheyenne" or 
other mobile amateur gear to fixed sta- 
tion operation. The HP -20 delivers 6.3 
volts a.c. at 8 amps, or 12.6 volts a.c. at 
4 amps for filaments; and 120 watt 
ICAS d.c. plate power of 500 volts d.c. al 
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BEFORE You Buy Tubes . . . 

COMPARE 
Rad -Tel's 

EACH TUBE INDIVIDUALLY t ATTRACTIVELY BOXED 

money -sng 
low priceavis . . 

COMPARE 
Rad -Tel's 
dependability. 

COMPARE 
Rad -Tel's 
reliable . . . 

COMPARE 
Rad -Tel's . . 

SERVICEMEN: Now speedy one -day service. 

Rad -Tel sells only Brand New Tubes, not used, not 
pulled out of old sets . . . reduce costly call backs. 

THE SIGN OF RAD -TEL'S RELIABILITY 

Oty. Type Price 

_ OZ4M 

___ 1AX2 

__183GT 
1DN5 

__1G3 
113 

__1K3 
___1LN5 
_1R5 
_1S5 
_1T4 

_._1U4 

.79 

.62 

.79 

.55 

.79 

.79 

.79 

.59 

.62 

.51 

.58 

.57 

.50 

Oty. Type 

_5C1.8 

_ 5EA8 

___5EÚ8 

_516 
_.._5T8 
_5U4 

5U8 

_5V6 
_5X8 
_5Y3 
_6A84 

6AC7 

Price 

.76 

.80 

.80 

.68 

.81 

.60 

.81 

.56 

.78 
.46 
.46 
.96 

Oty. Type 

_ 6AU7 
6AU8 

6AV6 

_ 6AW8 

6AX4 

_ _6AX7 
_6BA6 

68C5 
_ 6BC7 

___68C8 
_ 6806 
__ 68E6 

___6BF6 .. 6806 
__6BH6 

Price 

.61 

.87 

.40 

.89 

.65 

.64 

.49 

.54 

.94 
.97 
.51 

.55 

.44 

1.66 
.65 

Oty. Type Prke Oty. Type Price 

6SK7 .74 _. 12CN5 .56 

6SL7 .80 ._ 12CR6 .54 

6SN7 .65 12CU5 .58 

6S07 .73 _12CU6 1.06 

-_ .614 .99 _ __ 12CX6 .54 

_ 6U8 .78 _ 12065 .69 

_ 6V6G1 .54 120E8 .75 

_ - 6W4 .54 _..12018 .85 

6W6 .69 _._ 120M7 .67 

_ 6X4 .39 _ 12006 1.04 

6X5GT .53 _ 12DS7 .79 

6X8 .77 _ _12DZ6 .56 

_ 7AU7 .61 __12EL6 .50 
1A8 .68 _12EG6 .54 

.766 .69 _12EZ6 .53 

68H8 .87 
__ 6816 .62 

6B1(7 .85 
68L7 1.00 

_ 6BN4 .57 
6BN6 .74 

_ _6B05 .65 _ 6BQ6GT 1.05 

__6807 .95 
_6BR8 .78 
_6BU8 

6BY6 

_ 6B16 
_68Z7 

6C4 

.10 

.54 

.54 

.91 

.43 

7Y4 .69 __ 12F8 .66 

_ 8AU8 .83 __12FM6 .45 

_ 8AW8 .93 __ 12K5 .65 

__ 8B05 .60 _ 12SA7M .86 

8CG7 .62 12SK7GT .74 

__ 8CM7 .68 12SN7 .67 

__ 8CN7 .97 __.12SQIM .73 

__ 8CX8 .93 _12U7 .62 
_8E88 .94 12V6GT .53 

_11CY7 .75 _12W6 .69 
_12A4 .60 __12X4 .38 
_12AB5 .55 _ 11AX4 .67 

12AC6 .49 17806 1.09 

_.12AD6 .57 _ 1105 .58 
_ _12AE6 .43 _ 17CA5 .62 

6CB6 
___6CD6 
__6CF6 
-_6CG7 
__6C68 

6CM7 
6CN7 
6CR6 

_6CS6 
_6CU5 
_6CÚ6 
_6CY7 
__ 60A4 

.54 
1.42 

.64 

.60 

.77 

.66 

.65 

.51 

.57 

.58 
1.08 

.11 

.68 

___12AF3 
_12AF6 
- 12A16 

__12A15 
__12A18 
_12A05 
_.12AT6 
__12AT7 
_12AU6 
__12AU7 
__12AV5 

12AV6 
___12AV7 

.73 

.49 
.46 
.45 
.95 
.52 
.43 
.76 
.50 
.60 
.97 
.41 

.75 

_1704 
_17006 _ 171.6 

_17W6 
_19AU4 
_19BG6 
__19T8 

21EX6 
_256Q6 

25C5 
__25CA5 
- 25C06 
_25CU6 

.69 
1.06 

.58 

.70 

.83 
1.39 

.80 
1.49 
1.11 

.53 

.59 
1.44 
1.11 

Qty. Type 

1U5 

RAD -TEL TUBE CO. VIII NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE COMPANY 

Oty. Type 

_1X28 
2AF4 

_3AL5 

3AU6 

_ _3AV6 
38A6 

_ _3BC5 
3BE6 

_3BN6 
38U8 

_ __3BY6 

3BZ6 
_3CB6 
3CF6 

Price 

.82 

.96 

.42 

.51 

.41 

.51 

.54 

.52 

.76 

.78 

.55 

.55 

.54 

.60 

Oty. Type 

___3CS6 
_ _30K6 

3016 
_ _3Q5 

3S4 
_ 3V4 

4BC8 
4BN6 

4807 
_ _4858 
_ 4BU8 
_ 4BZ6 

48Z7 

Price 
.52 
.60 
.50 
.80 
.61 

.58 

.96 

.15 

.96 

.98 

.11 

.58 

.96 

Oty. Type Price 

__4CS6 .61 

_ 4DE6 .62 
_ 40K6 .60 

4DT6 .55 
5AM8 .79 
5AN8 .86 

_ 5AQ5 .52 
__ 5AT8 .80 
_ 5BK7A .82 
_ 5607 .97 
_ 5BR8 .79 
-_5CG8 .76 

Oty. Type Price 

6AF3 .73 
-_6AF4 .97 

6AG5 .65 
___6AH6 
__6AK5 
_ 6AL5 

6AM8 
6AQ5 

_ 
6AR5 

_ 6AS5 

_ 6AT6 
_ 6AT8 

_ 6AU4 
6AU6 

.99 

.95 
.41 
.78 
.50 
.55 
.60 
.43 
.79 
.82 
.50 

SEND FOR FREE TROUBLE SHOOTER 
GUIDE AND NEW TUBE & PARTS CATALOG 

RADTEL TUBE CO. 
DEPT. EW461 55 CHAMBERS STREET, NEWARK 5, N. J. 

TERMS: 25% deposit must accompany all orders, balance COD. Orders under $5: add Sl 
handling charge plus postage. Orders over $5: plus postage. Approo. 8 tubes per 1 Ib. Subject 
to prior sale. No COD's outside continental USA. 
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Oty. Type Price 

__ 6085 .69 
_ 60E6 .58 

6006 .59 
_ 6046 1.10 

6015 .76 
6016 .53 
6EU8 .79 

_ 6EA8 .79 
6H6GT .58 

_ 615GT .51 

_ 616 .67 
6K6 .63 
6S4 .48 
6SA7GT .76 

=IN= 

Prke Qty. Type Price 

12AX4 .67 _25DN6 1.42 _ 12AX7 .63 _ 25EH5 .55 

_12AZ7 .86 _2516 .57 

__12B4 .63 _ 25W4 .68 

_.12BA6 .50 __25Z6 .66 

__12606 .50 _35C5 .51 

__12BE6 .53 _._3516 .57 

128F6 .44 __35W4 .52 

12BH7 .73 - 35Z5GT .60 

12BL6 .56 -- 5065 .60 

12606 1.06 -. 5005 .53 
500C4 .37 

12BY7 .14 50E145 .55 
__ 12BZ7 .75 5016 .61 

12C5 .56 111Z3 .61 

QUANTITY USERS MACHINE OPERATORS 
MANUFACTURERS EXPORTERS 

HUGE STOCKS ! ! 

OVER 115 TYPES SPECIALLY PRICED! 
All tubes fully Guaranteed - Brand New! 

MINIMUM ORDER ... 500 PER TYPE ... NO ASSORTMENT 

Write, Wire,Types Needed :get our Low "Large Quantity" price 

MMIMMEMMMEMIMMM 

, 
1 
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ENJOY THE 
ETHEREAL MUSIC 
of the 
THEREMIN 
Kits ... only $49.95 

Play the TIIERE\IIN without 
touching it -the movements of your 
hands around the THEREMIN con- 
trol both pitch and volume. You. 
and your friendo, will like the fas- 
cinating sound of the THEREMIN 
-the most mysterious, the most 
modern of musical Instruments. 

Kit features quality in com- 
ponents and appearance. Parts made 
by well - known manufacturers. 
lowered by a single small 6 volt 
battery. Solid hardwood cabinet 
with walnut finish. Size: 22 11" x 
6" x 3VV ". Antennas of solid 
aluminum, polished and anodized 
gold. Pitch range: 5 octaves. Can 
be used as a Sound source with any 
hI -fl system. 

Your THEREMIN 
is easily assembled from illustrated 
directions. Also included are sug- 
gestions on playing. 

T h i s transistorized `tO 
TIIERE %IIN kit, featured a N. OC 
in the Jan. 1961 issue of _ 
this magazine, is only .. -.. .. . 

649.95 plus shipping coals 
for 9 lbs. Send check or 
money order to: 

R. A. MOOG CO., BOX 263, ITHACA, H. Y. 

ooOO.OoO.O.Ooooo 
o o 
ó KEEP CANDEE HANDEE: ó 
o 
41 
O 

Tlil. 
FAMOUS O S'ER ! ! I 

ó 
MO 1 MOOULATUH 

o 

o 

O 

o 

O 
11n 

PM, -1 FM TRANSCEIVER, 
b i 

TWO H,í55.00 

.. . 

$9.95 
7 95 .........7.95 
3.95 

A TRIO OF HEADSET BARGAINS! 
nh.A 

R 

'G, 

AIl N 
H523: 111 lnl.LI .'.rA`r "S 4.95 5n,l. 11r:n1.1 

l' 
a 33: I,y I1nheA:nrr Leater r ili. he:1nlna. new. A J. 5.95 

8.95 
Co.1orA H..,1, I. C,,,, ,- 49 

O 

o 

ó :.....,1,1.. 

O 
R 4 ARR-2 RECEIVER 

O 
:..' 

l,rl 
1.208 FM SIGNAL GENERATOR 

O 

V 

YOU GOT IT! WE WANT IT! LET'S DEAL? 

.\II electronic test 
C<Illii' Write I,. torl.,y! 

ARIt-6 TRANSPONDER 

5995 

52.95 

$49.95 

O All items FOB Burbank, Calil., subject to 
prior sale. In Ca111. add 4 %. Min. order $3.95. 

O 

J. J. CANDEE CO. Dent. EW 

O 509 Ne. Victory Blvd., Burbank, Calif. 
Phone: Vlcloria 9 -2411 

o 
o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

ooooooooooooCr 
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200 ma., or 600 volts d.c. at 150 ma. and 
300 volts d.c. at 100 ma. A separate bias 
supply furnishes 130 volts d.c. at 30 ma. 

Designed to be built in one evening, 
the HP -20 kit can power SSB and c.w. 
transmitters requiring fixed bias for 
linear stages or grid -lock keying. The 
a.c. ripple is said to be less than 1 per- 
cent. 

TWO -WAY BUSINESS RADIO 
Hunilnarhntd Manufacturing Co., 

Inc., 460 W. 34 St., New York 1, N.Y. has 
announced what it calls the first, full - 
powered, business two -way radio sys- 
tem in a low -cost, versatile unit. Com- 

pletely self -contained, the "Outercom" 
is a transceiver for use on 6- or 12 -volts 
d.c. or 117 -volts a.c. 

The same basic unit may be switched 
around, from vehicle -to- vehicle or ve- 
hicle -to -office by minor re- connections 
made by the user. Complete details are 
:mailable from the manufacturer. 

CB TOWER ANTENNA 
Murk Mobile. Inc.. 64-11 \V. Fargo 

Ave., Skokie, Ill. has introduced its 
Model C.S.M. -11 antenna, designed ex- 
clusively for 27 -mc. class D Citizens 
Band commercial system applications. 
It is said to enable the licensee to gain 
substantially greater and more reliable 
coverage while complying fully with 
FCC regulations. 

The new antenna is designed for con- 
venient side -mounting on existing or 
proposed TV, broadcast, or communica- 
tions towers. It may be used in a single - 
bay or in stacked versions. Full infor- 
mation is available from the manu- 
facturer. 

CB RADIOPHONE 
Ri,therford Elecholiies, 8930 Lind - 

blade St., Culver City. Calif. announces 
its new Model R -400 Citizens Band 
radiophone. The receiver features three 

stages of amplification. automatic noise 
limiting, and adjustable squelch. The 
transmitter and receiver use six crystal - 
controlled channels, with an illuminated 
dial indicating which channel is in use. 

A removable microphone with press -to- 
talk switch operates the transmitter. 

The set may be operated from 6- or 
12 -volts d.c. or 117 -volts a.c. 

METER FOR CB USE 
Crown Electric Products Co.. P.O. Box 

171, Orange, N.J. has announced a new 
"power output and modulation indi- 
cator" for use with Citizens Band trans- 
mit tens. 

Two models are available. One, the 
Model LS, gives the user a continuous 
indication of his set's power output and 
modulation. The other, Model TS, is 
similar except that it is used to check 
the set without its being on the air. The 
Model TS comes with a 50 -ohm built -in 
dummy antenna. An accessory test 
cable, for connecting the set to the test 
meter, is also available. 

FM MOBILE FILTERS 
Collins Radio Co.. Western Div., 2700 

W. Olive Ave., Burbank, Calif. has an- 
nounced two new mechanical filters de- 
signed for FM mobile radio equipment. 
One, the Model F455YA -120, has a 453 
kc. center frequency and a passband of 
12 kc. With it, FM mobile receivers can 
be designed to match systems using 
the 15 kc. transmitter deviation speci- 
fied under the FCC split -channel ruling. 

The other filter, Model F455YA -320, 
has a 32 -kc. bandpass and is suited for 
wideband mobile equipment applica- 
tions. 

AIRCRAFT COMMUNICATOR 
Gonset Dir., You n!/ Sprint/ c Wirc 

Corp.. Burbank, Calif. has announced 
a new communications unit designed for 
use by airport ground vehicles, flying 

schools, fixed -base operators. and in 
Unicom applications. It offers relatively 
high power output for two -way com- 
munications in the 108- to 136 -mc. air- 
craft band in a completely self -con- 
tained package. 

Designated Model G -150, it is avail- 
able in 6 -, 12 -, or 28 -volt d.c. or 117 -volt 
a.c. versions. Transmit and receive fre- 
quencies are crystal -controlled. No ex- 
terna] tuning is required. Complete 
technical data is available from the 
manufacturer. 

COMPACT CB TRANSCEIVER 
Sonar Reulio Corp., 3050 W. 21 St., 

Brooklyn 24. N.Y. has introduced a 
compact, battery- operated CB trans- 
ceiver that may be held in the hand. 

Named the "Sonarcom," the two -way 
set uses a crystal -controlled transmitter 
and receiver and has been designed to 
suit the industrial market where two - 
way communication can facilitate the 

ELECTRONICS WORLD 
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A 
DO- IT- YOURSELF 

GOLDMINE! 

40 ALL -NEW PROJECTS! 20 

DATA CHARTS 

& TABLES! ALL IN THE 1961 

ELECTRONIC 
EXPERIMENTER'S 
HANDBOOK 

If you're an electronics hobbyist, you'll 
welcome the 1961 ELECTRONIC EXPERI- 
MENTER'S HANDBOOK. It's packed with 
over 40 all -new projects you can build 
yourself, plus more than 20 informa- 
tion- packed charts and tables on 
circuits, resistors, transformers, 
capacitors, ham and citizens band 
radio, sound levels, and much 
more! 

PROJECTS FOR: 
HI -FI 
AUDIO 

HADI EXPERIMENTER'S 

SWL 

SHOP 
FUN 

l'g'ELECTRONIC 

Only $1.00 

The new 1961 
ELECTRONIC EXPERIMENTER'S 

HANDBOOK is now on sale 
at your favorite newsstand 
or electronic parts store 
-or order now by handy coupon. 

HANDBOOK 

ZiRDa. is Publi hinn Company 
I Park Avenue 
New York 16, N. Y. 
Please send me a copy of the 1961 ELECTRONIC 
EXPERIMENTER'S HANDBOOK. I enclose $1.00 plus 
10C to cover mailing and handling charges. (Canada 
and Foreign $1.25 plus 10C postage.) 

NAME __. 

ADDRESS 

CITY. 
EF2303 

April, 1961 

ZONE_ STATE 
2017 J 

control of material handling, transpor- 
tation, warehousing, and other applica- 
t ions. 

Employing eight transistors and one 
diode. the set is said to operate over 
100 hours on inexpensive leak -proof bat- 
teries. The receiver can be tuned to each 
of 22 channels by a single switch. Range 
is given as over 2 miles on land and con- 
siderably more when used over water. 

"ON CALL SYSTEM 
General Electric Company's Com- 

munication Products Dept., Lynchburg. 
Va. reports that a base- station trans- 
ceiver, linked by a network of personal 
portable receivers. has helped personnel 
at Ormond Beach Hospital, Florida to 
make better use of their "on- call" time 
and still maintain instant contact with 
the hospital. 

Personnel carry the lightweight voice 
communications receivers which receive 
messages from the transceiver at the 
hospital. To return the call, the staff 
member then telephones in, although 
staff physicians have standard two -way 
sets installed in their cars. The same 
hospital base- station transmitter is used 
for the vehicular network. 30 

19101 11 1 711-:1117.6 

Page Credit 

29, 30, 31, 43, 76 (top) 
Radio Corporation of America 

44 Motorola Inc. 

45 Gertsch Products, Inc. 

62, 63, 64 ... AiResearch Mfg. Co. of Arizona 

76 (center) Westinghouse Electric Corp. 

76 (bottom left) Philco Corporation 

76 (bottom right) Bell Telephone Laboratories 

77 (top) Hughes Aircraft Co. 

77 (center left) .... ITT Federal Laboratories 

77 (center right) Collins Radio Co. 

77 (bottom) Western Electric Co. 

92 Harman- Kordon 

94 (top) Channel Master Corp. 

94 (bottom) Pickering 

96 Electronic Instrument Co. 

Answer to Puzzle Appearing 

on Page 117 

G M T S C R E W N E E 

A I R L O O S E E R I 

S L I D E R G A L E N A 

O R D E R K I D 

M O D E S E T P L U G 

O C E A N D O T E T A 

R T D I P P A W T U 

S A P L E E P I P E S 

E L A N A R C P E R S 

D O T S U P E R 

L A D D E R R A D I A N 

I R E S A B I N O H M 

P E R T H R E E D A 

E 
TV signals get 

STRONG 
with new all -AC 

Winegard WBC -4X 

signal booster 

Here's a sure, easy way to 
deliver better TV reception 
to your customers - sell them 
a Winegard WBC -4X Signal 
Booster. Get new distance, 
cut snow, get more picture 
contrast. Winegard WBC- 
4X has one tube, 4 sets of 
no -strip lead -in terminals, 
on -off switch, antenna dis- 
connect plug. Runs 1- 4 sets. 
It's all AC - no "hot" chas- 
sis. Only $27.50 list. Ask your 
distributor or write for tech- 
nical bulletin. 

4, Everything from le antenna to set 

Kin egard 
ANTENNA SYSTEMS 

3003 -4 Scotten, Burlington Iowa 

127 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


-a ; TS -100AP 'SCOPE 
(WORTH $7501 S29" OUR LOW PRICE T9 

M 7* .. 4 - u 1 

1 A t I . tr 1. line 'e s A9 all tun h . nlurl i:r;; 
Inls .. Eel r .. 'CM, 

BRAND NEW 559.50' 

FAMOUS BC -64S TRANSCEIVER 
r_ 15 Tubes 435 to 500 MC 

B R,' Can by uncimed ter L :y 
a . . code.' on ̀Pam 'band äzó -48o 

rya. citizens radio 400.470 
used and mobile 450- .. 

-í 4líÓ c. television experi- ^ -., ,. m ntnt 470.500 me. 15 
tidies (lobes alone worth 

m Il-7 ale Vrirrb¡ Á_ 
PÏ °. 4_1:,5 _:Lai. 

NEW I0E11. - -117. na 1-11'!1 
310A. rNe 400 

4110 m I:r: Lid nCd145 . tin tubes, 'less Power 
supply' 1n !artery "a rto, 519.50 61n1Ionn eon!. "'.'In.. SPECIAL' E -1010 Dynamotor. l'_ _ input 17.95 
C et Assembly. 5.50 
Complete Set of 10 Plug. 5.50 
Control ens 2.25 

SPECIAL "PACKAGE" OFFER: 
Ill ... and all 
le., .. 

Wla ' 
$29.50 

LORAN R -65 /APN -9 RECEIVER 
& INDICATOR 

Raines 
llso.ol in shoe- amt atty.,. lococr 

position lie radio signal, 
f l l l k f' 111 

',sedate to 

s ',! 1200.00. Our'P ÌC e1 á79.50 
crystal .end %isur, Pte .noel 

529.50 oti Inv - Inverter Supply. New... 
M Io bar 32.95 en 

unt.:en' 
a nd h 

.. - l,lo..s 
Wr carry a complete !Ian of spare part, .'. rove. 

LORAN APN -4 
FINE QUALITY ái NAVIGATIONAL EQUIPMENT 

e xraIblc position Ofw me boat I-ttiester and receiver complete with all tubes 8DI t. .95l'*PN.4. eninpet. 
with lobes. 

RECEIVER 1'9.50 
ReceiverIndicator as bavi', BRAND NEW 588.50 
28V Inverter Power Supply. Na l' 2'95 
Shock Mount for etee.. 

spare We carry a eomálete line 'ór'ióa :é'Iürti ió: 'aéoarg. 

ARC -5/R28 RECEIVER 
upernet. 1011 to 1511 Mc hl 

I(Ir .i crystal emnnela- Complete .L Ir to Tinton. NEW 524.45 
. 110V AC Pow.r 8up. Klt for above 99.75 

ARC- 5/T -23 TRANSMITTER 
100.150 Me Include. 2 -832A. 3 -1625 521.50 Tubes. BRAND NEW 
SPECIAL Limited quantity ARC -5 /T23 emitters. 
OFFER! REcetlent Vied- lea. tree. $5.95 

MD -7 MODULATOR for T -23. complete with 59195 
tilines. LIKE NEW eli J 

ARC -S MARINE RECEIVER- TRANSMITTER 
Navy Type Comm. Receiver 1.5 to 3 I.SIb95 Me BRAND NEW with A tubes i V 
Navy Type Comm. Transmitter 2.1-:1 IS12.45I Me BRANti N1: \V with 4 tunes Stil Nlal i 
MODULATOR In above- new with tubes $5.95 

SCR -274 COMMAND EQUIPMENT 1 
ALL COMP .ti ETEE WITH TUBES 

Und Type 
Rt45:t Moeller 1110.550 KC 112.95 
RC4:o Iteceier 3-0 Mc 10.45 
BC-155 Rei.r.ser 6.9 Me 11.50 

Like 
NEW 

114.95 
12.45 
13.95 

110 Volt AC Power Supply Kit. for all 274.5 amt 
ARC -5 Ileer.tvers. Complete with f1.ul !'1.95 

instructions Il case. 
ory d. teste,i.. reads' to operate 511.50 

SPLINED TUNING KNOB for 274-14 d ARC -5 
RECEIVERS. Fits RC -45:1. Bí'.454 and 490 others. Only 9 e1 

B C'457TRANSMITTER4.5.3 
Me. 

complete 16.95 unto all crystal. 
11C45 TRANSMITTER -5.3 to 7 Me. Complete win 
all lobe, vul eryaal. 59.15 BRAND NEW 
B C -459 TRANSMITTER-7.9.1 Mc. corn- !113.95 
719 TRANSMITTER 'I.1 I I, to ltl ally ;9195 
B C 696' TRANSMITTER 1 ' e monielete s. lth 55.95 

11 tut,. '.not crl.tal. Est'. u.e11 
RC -50 Modulator USED 3.45 NEW 5.95 

1 ALI. ACCESSORIES AVAILABLE FOR ABOVE 

WILLARD a -VOLT MIDGET 
STORAGE BATTERY 

a Amp. Hour. UBANO NEW. :Ink x I. 
13116- x Zak ". U.es haialard 1:leetrm litt Only 93.95 

2 VOLT BATTERY ''PACKAGE" 
1-2V. 20 Amp. Ill. 02rá Storag 

Natter). Model _2 2. 3R. 
e 

4" high........ .......$2.79 
1 -2V. 7 prong Synchronous Plug.ln 

Vibrator 1 .. . .... 1.49 I- quart Rot11e Eiecirolyee ffor 9. 

ALL URANO NEW. 55.45 Combination Price 
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BC -603 FM RECEIVER 
20 TO 27.9 MC. 51495 
Excellent Used 
BRAND NEW 51 8.9 5 

tonnti 1 

t v. 

' 
d ten 1 

1li.reu,. 1 1 
_ .. 

I:Ni1tA SE! 01. In 711.1S 1.01t AII1'I: 
53.95 

FT-237 Mounting B e fer l5.955 
1.0113 N, ss 

12 or 24V l'y,.annotr for Alcove. $5.50 Ese. tined FI. Brand New 
6C -683 FM Receiver. 27 to aB 1. 11r. $33.33 nielele Pith oll t . Like New 
4- Section Antenna for BC -603. 683 Receivers. , riel! whit , ......... - I'. n'', 111: t \11 \ 34.95 
BC604 TRANSMITTER- lomnnmen It for BC -1103 
Ilene anise. With all Wei., lilt \NI, \5'W' 56.95 
4- Section Antenna for BC -604. 684 Transmitter. 
complete sv In monntln_ 1a :h -e. lilt \Nn 

We Carry a complete line of spare Parts for above. 

SPECIAL! BC -603 FM RCVR CONVERTED 
FOR ANY FRE0. -30 TO 50 MC. 

BRAND NEW ' 

S2750 
AC POWER SUPPLY FOR BC6O3. 683 

Intrel'ai ...Le., d t.' e.... r Ila. UIC -OR 
,witch. 

Ho 
1/Et'\''t` CIIANeE NE1.IlEl1. 11ru,'lite. 2211 

s'U,' c1 I I :r. 'Ah .n _ \aule......... .59.25 
Complete 240.page Technical Manual for 8C -603. 
604 S3 15 

BC 603 INTERPHONE AMPLIFIER 
BRAND NEW 

BC -638A FREQUENCY METER 

crystal.. '1111\ '' \p/L. l'.n 

-- 

Inr 
Edell 54.9 I 

52.1.',0 

BENDIX DIRECTION FINDERS 
For commercial navigation on boats. n' 15.ä'2: K,: 1 25.00, Kr:: 1.7 . \le. 
o plane n h lollies. tl>naaauter ' ;19.50 
1!1\ 1\5, NEW .. ..... 5 5 ... .......... 

t 1 Item 'I < t I i 5 .95 
h 

townie nith 12 tonne. awl 1 

' 

l' eel. 18.95 \ '1 11 a SI M' 27.50 
l I I 1. r 4.25 

%I - Azimuth 2.95 
Flexible 1 l' 1 \ 3.95 

t _ Iteeeloer , .. 4.95 \t,lrr Aret.. 11/16.... 

.0 () ® 
TS -16 APN TEST SET 

In 1 bandwidth 'tf transmitter. 
t o g '111 

vole.. '13 54 CAW Input. ', e ilh lobes, c, Inn 
ruin ion " Ss.sS 

BC1206 -C BEACON RECEIVER 
195 to 420 Kc. made by 
Satchel - Carlson. Works 
24-28 yoles DC. 135 s. IF. 

411 a 4'r x 6 ". Wt. 4 $9.99 11 

O Complete with 5 tubes. Simi 

9 lbs. BRAND N 1 W 
`'5' .. ..SS 95 

S.95 

/ 'I 
SCR -522 2 -METER RIG! 

SCR 522 Traii.rn,tter. R .. 15 
tubes. top rack and metal; . 

w 529.50 COMBINATION. Exc. Used 
'4 

DYNAMOTOR ASSEMBLY 
Very line unit, made by Collins 
Radio. Consists of TWO Dynamotors 

Dyanted on filter base. 
namotor 1-.1 

: INPUT OUTPUT 
'{ l2VDC se 3.94 220VDC ka 100 Ma. 

Dynamotor =2 
rl INPUUTPUT 

12VDC 9T .94 400VUOC IRO Ma, 
BRAND NEW. in original packing. $'95 shot t 29 lits, 
OUR LOW PRICE 

MOBILE- MARINE DYNAMOTOR 
Model DM35 

DC 
Input 

225 BS. ror 
talk intermittent Operation. 
Input 12V DC. Output: 929ío 

Shoe. wt. 14 lbs. 
OUR LOW PRICE. 558.95 BRAND NEW 

OTHER DYNAMOTOR VALUES: Excellent BRAND 
Type Inpul Output Used NEW 
DM -25 I2V 2.2A 250V .050A 3.4.50 
DA1A 28V 1.6A 230v .100A 3.25 
DM -2H 29V 224v .07A 2.75 4.75 
DM.32A 28V 1.1A 230V .O5A 2.45 4.45 
DM.33A 28V SA 575V .16A 

285I 711 340V .25A 1.95 3.75 
DM -3413 12V 2A 220V .0804 4.15 5.30 
DM-S3A 28V 1.4A 220V .080A 3.75 5.45 
DM -64A 12V 5.1A 275V .150A 7.95 
PE -73C 28V 204 1000V .3504 8.95 14.95 
PE -86 28V 1.25A 250V .050A 2.75 3.85 

SCHEMATIC DIAGRAMS ;°'tn;;rp ` n ° "' 65c 
Pie include 2504 Deposit with order-balance C.O.D.. 

R tl F II 50 Nandbn9 Charnel on all orders 
Aunder 

55.00. All shipment. F.O.U. Our Warehouse. Ñ.Y.C. 
ll Merchandise subleet to Pence sale and rie. Change. 

G & G RADIO SUPPLY CO. 
Telephone: CO 7 -4605 

SI Vesey St. 75 -77 Leonard St. 
New York 7, N. Y. New York 13, N. Y. 

ARC -3 
RECEIVER! 

Complete 
with All 
Tubes Eae. 

Like NEW .... 
Crystal -Control nni i7 

, 
S tole u ' sp,r het. tunes from 

100 to 156 MC.. AM.. on any 8 pre -selected 
channels. 26 -volt DC power input. Tubes: 1 -9002. 
6.6ARS. 1.125.47. 3- 12507, 1-9001. 1.12X6, 
2.1251117. 1.12517. 1. 1240 . 

1695 

ARC -3 TRANSMITTER 
Companion r il for ' 

only B pre -si' lee lea 
10' Provmle. t 

Ill: Power input. 
Tulles: :11S'l1, C'S:: _ \. 
2.01.,.. Exc. l:.erl 
Like new condition 522.50 

'16" 

AN/ART-I3 100-WATT XMTR 
11 CHANNELS 

200-1500 Kc 

2 to 18.1 Mc 

Complete with Tulla 
Aircraft 'll-au.'natlol. 

1111, te any of Ico preset ello. 

I $48,50 
0 -16 Low Fr1'b. Osc. Cy'I o ART-13 
34V Dynamotor lfor ART-I3 

meter 
li.n 

Same 
We Car ' Cary Complete line of spare parts for ahn9.r5( 

POWER SUPPLY for BC -620, 659, available tin C. 

12 or 24 Volta DC. Specify 5.0.95 

BC -659 TRANSMITTER A RECEIVER 
NIe. M. T't.'O Pre.eleet.'.I 

nulled.!' 5 n naa. Complete OYth Navalnn $10.95 use 
1.. !.s 

. 

tubesd . used 55.95 

NAVY AIRCRAFT RADIO RECEIVER 
AIti1 /Civ 46151 Ion to 0050 Kr 
in .1 bonds. Ii l'oie Bntoerh,i 
trementlens reee vI r, tot. local and 

' ' n 
ont eh: Ill n . 

11S11h1amyíI lid h enit tooting. 
n \c . lV. 

red l',nnplet oi lh 
. 

ham.: I 

Piker\ $26.50 
l'oser rs topple 110\ . Af . W' li e4 68.50 

BC906 FRED. METER -SPECIAL 
Cavity type. 145 to 235 Mc. 
BRAND NEW. complete with 
antenna. Manual included. 
OUR LO \ \' 
PRICE B 

SCR-62S MINE DETECTOR 
cmnplen I nit m original Raekne. $27.50 tu, :,u . Itres1 \en 

t 
MICROPHONES 

1 
e xcellent BRAND, 

Model Description Used NEW 
T -l7 ..Canon Halal Mike lke 55.45 
T30 ...Cart... Treat \tike... ...S 34 .74, 
7-45 .:Arno' and NaV I.Ie Mike 1.25 
75 -9 .. ilnnase{ 3.8 
7s -11 ...IlamWrt 5.15 

8 
1 

7S -13 ...handset 
85.35 .. Nays, Type 4.75' 

HEADPHONES E xcellent BRAND, 
Model Description used NEW 
HS -231. High Impedance 52.19.. 54.49 
H5.33.. Low Impedance 2.69.. 4.59 
N5-30 ...1 ow Inne- nil'n,herwt., 
N- 16'U..Allen Imo. 2 nl 3.75... 7.951 

N TELEPONICS -a :nn nenn low Impedance 1IL.AD 
.I rs InI ̀ ,1 \Ir NEW. PER l'Alll 53.25 
CD3074 Cool-. with P1.55 ellle and 11120 Jack .99' 
I.arpnnne tuSt,' n. har :Mote-toad .50 

AR Re UM MR UM ME UM MO r MR MR MR MEOW 9 M O m M 
EE-11 ARMY FIELD PHONES. fare lient condition checked 

perfect working nrn.r, eotMete with par, 
Each . 512.93 

BC -433 RADIO COMPASS RECEIVER gene t 17:ní N. I 

bands. _B A' In' tin,ynr stoney tnrr.'I. t $21.50 
Complete with 15 .. I11Ì :\\tic 5113 \' 

BBC -434A Tuning Control Box for Anne 53.95 
Prelate 

A l 
.,... 

o.. i.., :,. P.aR. 

DCrol, - AMMETER 0 -15 Amps 

5399 

AN APA -38 PANORAMIC ADAPTER 
1 A/1.1 

I I n cl,'I t It I scot ter r t o lml' 

LIRE 
11 ,ant cope lobe type .loci. $29.50 

LIRE NEW 

5 -TUBE AMPLIFIER 
52.49 

234 -258 MC RECEIVER - 

AN /ARR -2 0 
BRAND NEW 11 -tube 1.II1' 
Tunable Receiver with ache- 
mullC. Only a few at this low 775 
Cco! $8 88 Coo e mplete with tulle. 

Send Name. Address on Post Card for 
FREE BULLETIN of Wondelul Surplus Buysi 

ELECTRONICS WORLD 
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ELECTRONICS MARKET PLACE 

RATE: 60t per word. Minimum 10 words. lune 

RADIO ENGINEERING 

& INSTRUCTION 

issue cluses April 3rd. Send order and remittance to: ELECTRONICS WORLD, One Park 

COMPLETE Parts For The B C 683 and 603 Rec's Tubes 
and Manuals. Send 10C For Parts Listed. Also new 
and used Rec's 28 to 40 MC 12 or 110 Volts or 33 to 
47 MC. Murray Bros. Short Wave Radio, 12 Adams 
Street, Charlestown 29, Mass. 

ELECTRONICS! Associate degree --29 months. Techni- 
cians, field engineers, specialists in communications, 
missiles, computers, radar, automation. Start Septem- 
ber, February. Valparaiso Technical Institute, Dept. N, 
Valparaiso, Indiana. 

ENGINEERING Education for the Space Age. Northrop 
Institute of Technology is a privately endowed, non- 
profit college of engineering offering a complete Bach- 
elor of Science Degree Program and Two -Year ac- 
credited technical institute curricula. Students from 
50 states, many foreign countries. Outstandingly suc- 
cessful graduates employed in aeronautics, electronics, 
and space technology. Write today for catalog -no ob- 
ligation. Northrop Institute of Technology, 1183 West 
Arbor Vitae Street, Inglewood 1, California. 

USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog free. ( C)urses 
Bought.) Lee Mountain, Pisgah, Alabama. 

BARGAIN List Technical Publications and Magazines 
Box 124, Shrewsbury. New Jersey. 

"Repair TV'S. Complete Course $10.00 Certificate, 
Guaranteed. Bacone, Portageville, Mo." 

HIGHLY Effective Home -Study Review For FCC Com- 
mercial, Phone Exams. Free Literature. Wallace Cook 
(EG4) Box 10634, Jackson 9, Miss. 

"DRAW, understand Schematics, Blueprints. Send 
$2.00. Prior 23 -09 169th Street, Whitestone 57, New 
York. 

FOR SALE 

BALANCE Your Stereo Hum Across The Room -How it 
sounds where you sit- that's what counts! Remote 
volume and balance control works with any system 
using separate preamplifier and power amplifier or 
any tape deck with cathode follower outputs. Small 
control (5 x 3 x 2 inches) can be placed as far as 30 
feet away. $19.95 in walnut or mahogany housing. 
$15.95 in metal. Sun Radio Service, 320 Chestnut 
Street, Kearny. New Jersey WY 1.0564. 

TV Tuners -Rebuilt or Exchanged $9.95 complete - 
all types -fast, guaranteed service. Send tuner with 
all parts to: L. A. Tuner Exchange, 4611 West Jeffer- 
son Blvd., Los Angeles 16, California. 

TUBES -TV, Radio, Transmitting And Industrial Types 
At Sensibly Low Prices. New, Guaranteed, 1st Qual- 
ity, Top Name Brands Only. Write For Free Catalog 
or Call WAlker 5-7000, Barry Electronics Corp., 512 
Broadway, New York 12N, N. Y. 

SOMETHING for sale? Place a classified ad in this 
section. Low -cost, fast results. It's easy. 

DIAGRAMS tor repairing radios, Television $2.00. Give 
make, model. Diagram Service, Box 672 -E, Hartford 1, 
Conn. 

GOVERNMENT Surplus Receivers, Transmitters, Snoop - 
erscopes, Parabolic Reflectors, Picture Catalog 100. 
Meshna, Malden 48, Mass. 

RADIO & TV Tubes at Manufacturer's prices! 100% 
Guaranteed! Brand New! No re- brands or pulls! 
United Radio, Box 1000 -W, Newark, N. J. 

AUTO Radio Distributor Selling Servicing Becker 
Blaupunkt, FM -AM, other European, American Sets. 
Save 30% r- Square Electronics, 150-60 Northern 
Blvd., Flushing, N. Y. 

GOVERNMENT Sells Surplus: - Electronics; Oscillo- 
scopes: Transceivers; Test Equipment; Radar; Sonar; 
Walkie- Talkie; Boats: Jeeps; Aircrafts; Misc. -Send 
for "U.S. Depot Directory & Procedures"-$1.00- 
Brody, Box 425(RT), Nanuet, New York. 

INFRA -Red!! Snooperscopes, Optics, Lamps, Parts. 
World's largest stock Infra -red components. Write for 
Free Infra -red Catalog. McNeal Electric & Equipment, 
Dept. EW -3, 4736 Olive. St. Louis 8. Mo. 

SYLVANIA Diodes -1 N 34 A. List price 70C. Our price 
10 for $1; 100 for $9; 1000 for $80. Perfect condition. 
Money back guarantee. Shipped postpaid. Send cash, 
check or money order. Master Electronics, 161 High 
St., Boston, Mass. 

USED operating condition, ASD self service tube test- 
ers: Model 340 $20.00. Model 1000 $25.00. Data. 
United Electronics, Box 3836, Tulsa, Ckla. 

WRITE Martin Lincoln, Electronics World, 1 Park Ave - 
nue, New York 16, N. Y. for information on how to 
place a classified ad in this section. 

RADIO Television Servicemen. . . A new concept in 
electronic parts and equipment supply. Get lowest 
dealer prices on nationally advertised products. No 
minimum quantities. Write for details. KPC Dept. E, 
Box 235, Westfield. N.J. 

BUY -Sell -Trade Cameras, Lenses, Telescopes, Amateur 
Radio Equipment, Denson Electronics, Box 85, Rock- 
ville, Conn. 

PROFESSIONAL Electronic Projects -- Organs, Timers, 
Computers, Industrial, etc. -$1 up. List Free. Parks, 
Box 1665 Lake City, Seattle 55, Wash. 

FREE: 1961 catalogs for newest, best electronic bar- 
gains available. Stereo, hi -fi, ham radio, 1000 other 
items. Alco Electronics, Lawrence 7, Mass. 

SAVE on Citizens Radio . . Full Dealer Discounts. 
Write: Promotion Engineering, Waseca, Minnesota. 

GOVERNMENT Surplus Receivers, Transmitters, Test 
Equipment, Original Size Schematics For Repairing, 
Converting, $1.00 Each. Give Model, Free List, Bill Slep 
Company, Drawer 178EW, Ellenton. Florida. 

WANTED 

TRIGGER- W9IVJ. We Buy Short -Wave Ham & Citizens 
Receivers. Transmitters For Cash. 7361 W. North Ave. 
River Forest, III. Chicago 4 TUxedo 9-6429. Mon -Fri. 
12N -9PM, Sat. 9AM -5PM. 

QUICKSILVER, Platinum, Silver, Gold. Ores Analyzed. 
Free Circular. Mercury Terminal, Norwood, Massa- 
chusetts. 

CASH Paid! Sell your surplus electronic tubes. Want 
unused, Clean radio and TV receiving, transmitting 
special purpose, Magnetrons, Klystrons, broadcast 
types. Want military and commercial lab test equip- 
ment such as G.R.H.P., AN UPM prefix. Also want 
commercial Ham Receivers and Transmitters. For a 
Fair Deal write: Barry Electronics Corp., 512 Broad- 
way, New York 12, N. Y. (Walker 5. 7000), 

INVENTIONS Wanted for immediate promotion! Pat- 
ented, unpatented. Outright cash; royalties! Casco, 
Dept. BB Mills Building, Washington 6, D.C. 

WANT to buy good equipment and accessories? Place 
a low -cost classified ad in this space. 

1 RCA Type WR39 or WR89 Television Calibrator. 
Popular Electronics, Box 106, One Park Avenue, New 
York 16, N. Y. 

HIGH - FIDELITY 

DISGUSTED with "Hi" Hi Fi Prices? Unusual Dis- 
counts On Your High Fidelity Requirements. Write. 
Key Electronics, 120 Liberty St., New York 6, N. Y. 
Cloverdale 8-4288. 

RECORDERS, Components. Free wholesale catalogue. 
Carston 125 -R, East 88. N.Y.C. 28. 

PROMPT Delivery, We Will Not Be Undersold. Ampli- 
fiers, Tape Recorders, Tuners, Etc. No Catalogs, Air 
Mail Quotes. Compare. L. M. Brown Sales Corp., Dept. 
W, 239 E. 24 St., N. Y. 10, N. Y. 

PRICES? The Best! Factory -sealed Hi -Fi Components? 
Yes! Send for free catalog. Audion, 25T Oxford Road, 
Massapequa. 74.Y. 

SOUNDTASTIC! That's what our customars are saying 
upon receiving our prices on our latest High Fidelity 
Stereo and Monaural, amplifiers, tuners, turntables, 
speakers, tape recorders, kits. All brand new with 
factory guarantee. Individual quotations only. No 
catalogues. Audio World, 2037 Coney Island Avenue, 
Brooklyn 23, New York. Dept. HR 

OVER 245,000 buyers and sellers will read your ad 
when placed in this space. It costs only 60C per 
word: minimum of 10 words including your name and 
address. 

Ave., N. Y. C. 16, N. Y. 

TAPE & RECORDERS 

DON'T Buy Hi -Fi components, kits, tape. tape record- 
ers until you get our low. low return mail quotes. "We 
Guarantee Not To Be Undersold." Wholesale catalog 
free. Hi- Fidelity Center, 1797NC First Avenue, New 
York 28, N.Y. 
AMPEX, Concertone, Magnecord, Presto, Bogen, Tand- 
berg, Pentron, Sherwood, Rek-O-Kut, Scott. Shure, Dy- 
nakit, others, Trades. Boynton Studio, Dept. RT, 10 
Pennsylvania Ave., Tuckahoe, N. Y. 

SELF -Hypnosis tape. New! Free literature. McKinley - 
Smith Co., Dept. T6, Box 3038, San Bernardino, Calif. 
TAPE Recorders, HI -FI Components. Sleep Learning 
Kits, Tapes. Unusual Values. Free Catalog. Dressner. 
69 -02R 174 St., Flushing 65, N. Y. 

RENT Stereo Tapes -over 2,000 Different -all major 
labels -free catalog. Stereo -Parti, 811 -G, Centinela 
Ave., Inglewood 3, California. 

REPAIRS & 

SERVICING 

DIFFICULT product, circuitry design engineering. En- 
capsulations. Detail your problem. Farris, Williams - 
bury, New Mexico. 

BOOKS 

BOOKS-All 10C, 2000 titles, all subjects, catalog free. 
Cosmae, Clayton, Ga. 

SHOPPING GUIDE 
Classified 

A HANDY GUIDE TO PRODUCTS, NOT NECESSARILY 
ELECTRONIC, BUT OF WIDE GENERAL INTEREST. 

PHOTOGRAPHY -FILM, 
EQUIPMENT, SERVICES 

OPTICAL -- Science -Math Bargains -Request Free Giant 
Catalog "Cl" -144 pages- Astronomical Telescopes, 
Microscopes, Lenses, Binoculars, Kits, Parts. Amazing 
war surplus bargains. Edmund Scientific Co., Bar- 
rington. New Jersey. 
FREE! New 1961 Catalog of all Photographic Books 
Available. For your copy, send Postcard with Name 
and Address to Catalog. Popular Photography Book 
Service. One Park Avenue, New York 16, N.Y 

STAMPS & COINS 

COIN Collectors Largest Newspaper. Twice Monthly, 
Sample 25e, $2.00 yearly. Numismatic News, 232 
Water Street, Iola, Wis. 

TERRIFIC Stamp Bargain! Israel -Iceland- Vatican As- 
sortment -plus exotic triangle set -also of fabulous 
British Colonial Accumulation -Plus large stamp book 
-All four free -Send 101 to cover postage. Empire 
Stamp Corp.. Dept. Z2, Toronto, Canada. 

HELP WANTED 

HIGH Paying Jobs in Foreign Lands! Send $2.00 for 
complete scoop! Foreign Opportunities, Box 172, Co- 
lumbus 16, Ohio. 
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EARN Extra money selling advertising book matches. 
Free Samples furnished. Matchcorp, Dept. MD -41, 
Chicago 32, III. 

WRITE Martin Lincoln, Electronics World, 1 Park Ave- 
nue, New York 16, N.Y. for information on how to place 
a classified ad in this section. 

WANTED- One Ham in every state willing to invest 
8 hours total time against a one year commission. For 
details, write --The 1 8 M Company, Box 8, Stratford, 
Conn. 

BUSINESS OPPORTUNITIES 

MAKE $25 -$50 Week, clipping newspaper items for 
publishers. Some clippings worth $5.00 each. Par- 
ticulars free. National, 81 -DG, Knickerbocker Station, 
New York. 

I Want A Man who wants a business of his own. I will 
train you, supply the equipment, give you credit, help 
you get rolling. This is not a risky -get- rich -quick 
scheme. It is a legitimate business, an exclusive pro. 
tected franchise, proved successful by hundreds 
throughout the country. Wrte for an interview. Marion 
Wade. 2117 North Wayne, Dept. 24M, Chicago 14, 
Illinois 

MISCELLANEOUS 

"WINEMAKING," "Beer, Ale." Strongest methods. 
Illustrated. $2.20. Eaton Bookstore (Supplies), Box 
1242 -X, Santa Rosa, California. 

SOMEONE "borrowing" your personal copy of Elec- 
tronics World each month? You ought to be taking 
advantage of Electronics World convenient re -sale 
plan. Sell copies in your store . . perform a good 
service for your customers . with no risk involved. 
For 'details, write: Direct Sales Department, Elec. 
tronics World. One Park Avenue, New York 16, New 
York. 

BUILD THE 
BEST HI -FI 

save Y/2 with17 
Model HFT94 AM Tuner 

E/CO KITS 

Model HFT90 FM Tuner 

AM TUNER HFT94 
Kit $39.95 Wired $65.95 

INCLUDES COVER & FET 

monaural AM reception, and /or 
STEREO AM -FM reception with matching 
EICO FM Tuner HFT90 or equivalent 

NO technical experience is necessary. Each 
EICO kit comes complete with easy step - 

by -step instructions and picture diagrams 
-- plus exclusive LIFETIME guarantee for 
service adjustment. 
Come in for a no- obligation demonstration. 

NOW AVAILABLE AT 

RADIO CO. 
913 ARCH ST., PHILADELPHIA, PA. 

201 CALHOUN ST., TRENTON, N. J. 

219 LANDIS AVE., VINELAND, N. J. 

1122 FRENCH ST., WILMINGTON, DEL. 

INDEX a 
OF 

ADVERTISER PAGE NO. ADVERTISER PAGE 

APRIL 
1961 

NO. 

Airex Radio Corporation 122 Key Electronics Company 111 

Allied Radio 7, 90, 91 Kuhn Electronics, Inc. 66 

Almo Radio Co. 130 Lafayette Radio 97 
Amperex Electronic Corp. 71 Lampkin Laboratories, Inc. 104 

Ashe Radio Co., Walter 112 Lektron 108 

Audio Unlimited 122 McGee Radio Co. 92 

Audion 118 Mark Mobile, Inc. 98 

B & K Manufacturing Co. 13 Milwaukee School of Engineering 95 

Baltimore Technical Institute 118 Moog Co., R. A. 126 

Barry Electronics Corp. 116 Moss Electronic, Inc. 100, 101 

Bell Telephone Laboratories Third Cover National Radio Institute 1 

Bogen- Presto 98, 99 National Technical Schools 21 

British Industries Corp. 120 Nortronic Company, Inc., The 85 

Browning 118 Oelrich Publications 99 

Burstein -Applebee Company 123 Ohmotsu Electric Co. Ltd. 71 

C &H Sales Co. 110 Olson Electronics 113 

Cagan Sales, R. C. 111 Pacific International College of 

Capitol Radio Engineering Institute, 
The 23 

Arts & Sciences 

Paco Electronics Co., Inc. 10, 

116 

11 

Candee Co., J. J. 126 Peak Electronics Company 82 

Carston 70 Philco Technological Center 93 

Center Industrial Electronics, Inc. 70 Picture Tube Outlet 120 

Channel Master Corp. 73, 99 Quietrole Company 119 

Chemical Electronic Engineering, 
Inc. 95 

RCA Electron Tube Division 

RCA Institutes, Inc. 14, 

109 

15 
Cleveland Institute of Electronics 5 R W Electronics 122 
Columbia Electronics 124 Rad -Tel Tube Co. 125 
Commissioned Electronics Co. 93 Radio Corporation of America 
Coyne Electrical School 74, 86 Fourth Cover 
DeVry Technical Institute 16, 17, 18, 19 Radio -Television Training School 9 

Dressner 118 Raytheon Company 105 

Editors & Engineers, Ltd. 118 Reeves Soundcraft Corp. . . 84 

EICO 27, 28, 117 Rek -O -Kut Company, Inc. 12 

Electro- Voice, Inc. 25 Rider Publisher, Inc., John F. 93 

Electronic Chemical Corp. 102 Sams & Co., Inc., Howard W. 88, 89 
Electronic Book Service 114, 115 Schober Organ Corp., The 68 

Fair Radio Sales 122 Scott Inc., H. H. 69 

Fisher Radio Corp. 6 Sencore 67 

G & G Radio Supply Co. 128 Shure Brothers, Inc. 70 

General Electric Company 65 Sonar Electronic Tube Co. 96 

General Radio & Telephone Sonotone Corp. 83 

Company 106 Sprague Products Co. 26 

Globe Electronics .. . 102 Superscope, Inc. 8 

Goodheart Co., R. E. 113 Supreme Publications 103 

Grantham School of Electronics 3 Sylvania Electric Products, 

Greenlee Tool Co. 121 Inc. Second Cover 

Greylock Electronics 116 TAB 102 

Hallicrafters 66 Texas Crystals 124 

Harman -Kardon, Inc. 107 Transvision 111 

Heath Company 78, 79, 80, 81 Tri -State College 70 

Henshaw Radio Supply 99 Tube -o -Rama 119 

Holt, Rinehart and Winston, 
Inc. 20, 72 

U.S. Crystals, Inc. 

U.S. =1 Electronics 
92 

112 
Hy -Gain Antenna Products 84 University Loudspeakers, Inc. 87 

Indiana Home Study Institute, The 94 Valparaiso Technical Institute 96 
Indiana Technical College 111 Warren Dist. Co. 120 
International Radio & Electronics Webster Productomatic 

Corp. 86 Corporation 104 

Jerrold Electronics Corporation 4 Weller Electric Corp. 22 

Johnson Co., E. F. ' 121 Winegard 75, 127 

Printed in U.S.A. 
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A GIANT RADIO HIGHWAY 

IS PERFECTED FOR TELEPHONY 

A radio relay system operating at 6 billion cycles per second and able to 
transmit 11,000 voices on a single beam of microwaves -several times as 
many as any previous system -has been developed at Bell Laboratories. 
Utilizing the assigned frequency band with unprecedented efficiency, this 
new, heavy- traffic system was made possible by the development and 
application of new technology by Bell Laboratories engineers and scientists. 

For example, they arranged for the waves in adjacent channels to be 
polarized 90 degrees apart, thus cutting down interference between 
channels and permitting the transmission of many more telephone con- 
versations in the same frequency space. They developed ferrite isolators 
to suppress interfering wave reflections in the waveguide circuits; and 
a new traveling wave tube that has ten times the power handling capacity 
of previous amplifiers and provides uniform and almost distortionless 
amplification of FM signals. They devised and applied a new high -speed 
diode switching system which instantly switches service to a protection 
channel when trouble threatens. 

To transmit and receive the waves, the engineers applied their in- 
vention, the horn -reflector antenna. Elsewhere, this versatile antenna 
type is brilliantly aiding space communication research in the recep- 
tion of radio signals from satellites. For radio relay, a single 
horn -reflector antenna can efficiently handle both polarizations of 
the 6000 megacycle waves of the new system; at the same time it 
can handle 4000 and 11,000 megacycle waves used for existing 
radio relay systems. Thus it enables all three systems to share 
economically the same radio towers and routes. 

Produced by the Bell System's manufacturing unit, Western 
Electric, the new system is now in operation between Denver 
and Salt Lake City, and will gradually be extended from coast 
to coast. This new advance in radio technology is another example 
of how Bell Telephone Laboratories works to improve your 
Bell communication serviAs. 

BELL TELEPHONE LABORATORIES 
World center of communications research and development 
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How do your 

customers rate you? 

Your reputation is based largely on what happens after you leave the scene 
of each service call. For this reason the name on the tubes you install makes 
a world of difference. RCA tubes are designed and manufactured to assure 
customer confidence in you as well as in RCA. 

RCA tube quality is your best insurance against call -backs due to 
premature tube failure. 
RCA tube performance puts your workmanship in the best light and 
protects it thr$2gh rigid quality control. 
RCA's trademark symbolizes a name and reputation customers have re- 
spected for decades. 

Your customers know that those red -white- and -black RCA tube cartons in 
your tube caddy represent the most trusted name in electronics. Remember, 
customer confidence is the cornerstone of your business. 
To protect your service reputation before, during and after every service 
call, make sure your next tube order specifies ... RCA TUBES. 

RCA ELECTRON TUBE DIVISION, HARRISON, N. J. 

V4v, 

SIGN OF A SERVICE JOB WELL DONE 

The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 
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