
Formerly 

RADIO 
TVNEws 

SPECIAL FEATURE 

Room Acoustics for Stereo 
The first of an important series 
on the effects of room acoustics 
on hi -fi reproduction in the home. 

(See page 37) 
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Mive/co 

from the 
audio research center 

of the world 

HI -FI COMPONENTS 
developed and guild- crafted by 

Philips of the Netherlands 

construction 

,tes.Data «ar mndinr 
D 

THE 

FULLY AUTOMATIC 
4 -SPEED STEREO 
RECORD CHANGER 
MODEL AG 1024- AG1124 

A rugged, versatile, low cost 
record changer offering years 
of dependable and trouble - 
free stereophonic or mono- 
phonic reproduction 
both manual and auto- 
matic operation 4 
speeds automatic 
7", 10" and 12" 
record in- 
termix 

"CONTINENTAL" 
TAPE RECORDERS 

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

SIMPLE PIANO KEY CONTROLS 
THREE SPEEDS: 7'y, VA AND 1%. I.P.S. 
FULL FREQUENCY RECORDING... BROAD- 
CAST FIDELITY PLAYBACK 
SPECIAL NARROW -GAP HEADS (0.0002 IN.) 
FOR EXTENDED FREQUENCY RESPONSE 
SELF -CONTAINED WITH DYNAMIC MICROPHONE 
AND WIDE RANGE NORELCO LOUDSPEAKER 
EASILY PORTABLE ... RUGGED... STYLED BY THE 
CONTINENT'S TOP DESIGNERS 

Dnai.7 
alloy 
magnet 

Standard c.ra. 
mounting xdles 

NEW LINE OF / /C7rOO 

5-12" LOUDSPEAKERS 
FEATURING NEW 

UOCCORIgMLYMIT 
MAGNETS (30% 

more powerful 
than alnico) 

LINE 

STEREO- 
PLAYBACK 

VERSION - MODEL EL3516 G53 

yt Provides every 

S ~. 
feature of the world - 

famed original 
monaural 

'Continental' 
Model EL3516- 

plus stereophonic 
playback and 

mixing facilities 
for monaural recording. 

Add the matching Stereo 
Companion Piece, Model 

SCP -1 (to your Norelco 
EL3516, G53) and you 

have the all impor- 
tant "second 

voice for com- 
pletely self - 

contained 
stereo- 

phonic 
play- 

back. 

lore% 
`EXHIBITION' 

SPEAKER 

ENCLOSURES 

Acoustically designed to achieve 
moderate size without loss of 
bass response or wideness of 

dispersion. Characterized by 

compact size ... outstanding 
performance ...and beautifully 
styled and handcrafted work- 
manship. Perfectly matched for 
the bass response of the new 
NORELCO T -7 speakers ... ideal 
for most other quality 8" to 
12" speakers. Available in 3 

sizes in beautiful, hand -rubbed 
Mahogany, Walnut, Blond or 
Cherry finishes. "Van Gogh" 
and "Vermeer" models can be 

used either vertically or 
horizontally. The "HAGUE ": Completely integrated quality speaker 

two high- efficiency T -7 NORELCO loudspeakers in 

CAN ALSO BE PLAYED THROUGH EXTERNAL HI -FI SYSTEM 

THE 
CONTINENTAL "400" 
4 -TRACK STEREO 
RECORD /PLAYBACK 
MODEL EL3536 

four -track stereophonic recording and 
playback four -track monophonic recording 
and playback self- contained including dual 
hi -fi preamps, recording and playback am- 
plifiers and Norelco wide -range loudspeaker 

compatable with conventional pre- 
recorded tapes can also be used as a 

conventional self- contained phono /P.A. 
amplifier and speaker system. 

ORIGINAL 
MONAURAL VERSION 
MODEL EL3516 
Still the ,--- --i 
greatest buy 
in a monaural 
tape recorder 

the 
favorite of 
the nation's 
schools, and 
voice and music teachers 
..regarded as the 

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

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

system. Incorporating 
acoustically matched NorPkO 

enclosure Designed for optimum dispersion ... maximum efficiency ... NORTH AMERICAN PHILIPS CO., INC. 

extremely wide -range, flat response ... and that unexaggerated "European," High Fidelity Products Division 
clean sound.FOR FURTHER DESCRIPTIVE LITERATURE WRITE TO: 230 Duffy Avenue, Hicksville, L. I., N. Y. 
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These new Utah speakers were inspired by the 
fabulous new Boeing 707 Jet Airliner, now 
streaking coast to coast in just 4y,, hours! Utah 
speakers, too, pack more power per pound. 
feature Jet Airliner slim -line design to meet 
modern demands for more compact Stereo 
and High Fidelity applications. 

in the 
ALL -NEW 

gm in pm, 

dual- diameter 
speakers 

D 

.5 

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

ra.ß2 
Utah Radio & Electronic Corp., Huntington, Ind. 
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DON'T LET TIME RUN OUT ON YOUR BIG CHANCE 

o Prepare At Home for a Profitable Job in 

Electronics 
Guided Missile Control -Radar -TV- Radio, etc. 
NO ADVANCED EDUCATION NEEDED! 
A breath -held hush! Dramatically the cold voice completes the count -down: ... 3 ... 2 ... 1 ... " And with a mighty roar, a missile rises from its 
launching pad, picking up speed that quickly lifts it out of sigit. Another 
rocket thunders into space ... a triumph of ELECTRONICS and ASTRONAUTICS. 
You may have a future in this fascinating field -with DeVry Tech':; help. You -if you are 17 -55 -can train at home in your spare time. You, may be in that 
picture some day -a trained man with a fascinating job, a good ft ture, making 
real money. You, as an electronic technician, can back the mer who launch 
the missiles! 

With DeVry's thorough training, you get on- the -job type of knew -how. You 
handle tools, you build and operate instruments. You learn by following clear -cut 
directions, by viewing training movies AT HOME! It's thorough. It's proved. 
Get into this exciting field without taking your feet off the grourd. Send the 
coupon NOW for details. 

TRAIN IN CHICAGO OR 

TORONTO LABORATORIES 

Full time day and evening training 
programs in our well- equipped 
Chicago and Toronto Laboratories 
are also available. 

® CHECK THESE EXCITING 
JOB OPPORTUNITIES! 

Communications Technician Computer Specialist 
Remote Control Operator Instrument Technician 
Radar Man Micro -Wave Technician TV -Radio 

Specialist ... PLUS MANY OTHERS 

TECHNICAL 
" VPirV INSTITUTE 

4141 Belmont Avenue, Chicago 41, Illinois 
ACCREDITED MEMBER Of NATIONAL HOME STUDY COUNCIL 

ELECTRONICS WORLD Is N Lusted monthly by l'unlì.1,1 ne Company. N-unam 0. zin. Chal of the &sari 1046 -1033, at t ., i i. Illinois. Authoriacd by Po t , Met. Impartment, Ottawa, Canada, s ndelass matter. SUBSCRIPTION RATES: . .. Canada $3.0": l'ai, American Union Countries $3.50: all other foreign countries 50.0U. 

Pec n,[t 
SPACE TRAVEL 

EMPLOYMEr 
iERVICE 

helps you get 
started toward a 

good job or your 
own service shop 
when you complete the program. 

.11 THIS FREE 8001a171 
A copy of "ELECTRONICS IN SPACE TFAVEL'r 
is yours for the asking. Mail the cc upon 
NOW. See for yourself how YOUR future may 
fit into this exciting field. 

No Previous Technical Experience Needed! 

MAIL COUPON TODAY! 
DeVRY TECHNICAL INSTITUTE Y070 
4141 Belmont Ave., Chicago 41, III., Dept. EW -1 -C 
Please give me a FREE copy of "Electronics in Space Travel" 
and tell me how I may prepare for a start in the Electronics field. 

Nome 
Please Print 

Address Apt 

Ace 

City Zone _ State 
Check here if you foce military service. 
Canadian residents address DeVry Tech of Canada, 

626 Roselawn Ave., Toronto 12, Ont. 

January, 1960 
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CAVE GARROWAY 

"Today" 

N BC -TV 

GALE STORM 

"The Gale Storm Show" 

A BC-TV 

BOB CUMMINGS 

"Love That Bob" 

A BC -TV 

"4 STARS" for the 
CHA NNEL MAS TER Vic:J7 

"4 STARS" - recognized symbol for superb performance. 

-4 STARS" - going all -out to help you sell more antennas. 

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

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

That's why it makes good sense for you to promote and in- 

stall the Channel Master T -W ... the one antenna that has 
never been equalled for brilliant performance and rugged 
construction. 

FULL 

NETWORK 

TV_ 

3 

TOP. 

FARM 

PUBLICATIONS 

2 

BEST- SELLING 

GENERAL 

MAGAZINES 

NEW 

DISPLAY 

POSTERS 

FOUR TOP SHOWS 

2 MAJOR TV 

NETWORKS 

210 TV STATIONS 

The Progressive Farmer 

Successful Farming 

Farm Journal 

The Saturday 

Evening Post 

Coronet 

__ 

ge,E WE, sTARsl:r 
Vet sRIeESr G` 
AN Tits ; 
CIIANNEL A1XSi'ER 
l:Ltìle.dt[ErLltgt.lÉa'a2 é,;;..- 

Available from your Channel Master distributor. 

CHANNEL MASTER works wonders in Sight and Sound 

o 
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...to make friends 
and customers 

for the full line of 
Channel Master products. 

Electron Tubas 
Hig T. o t1ÿ Ampli fers 

CHANNEL MASTER CORR EIIENVIIIE, I. T. 

Get the 
profit story. 

Call your 
Channel Master 

distributor today. 
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 tape recorder P. A. system 

portable TV set hand tools 

FROM YOUR CAR, Boot or Plane! 

with 

INVERTERS 

for changing your storage 
battery current to 

A.C. HOUSEHOLD ELECTRICITY 

Anywhere ... in your own car! 

Iti-OPERATES 
, PORTABLE TV Sfr 

directly from your car! . 
-ALt 

k 

\\ 

OPERATES 
RADIOS 

RECORD PLAYERS 
MIXMASTERS, ETC. 

directly trots your car! 

MAKE YOUR CAR, BOAT OR PLANE 

"A ROLLING OFFICE:" 
OPERATES p TAPE RECORDERS 

DICTATING 
MACHINES 
PUBLIC ADDRESS 
SYSTEMS 
ELECTRIC SHAVERS 
directly from your car! 

mounted out 
of sight under 
dash or in 

comportment o mpartment 

Especially designed to change 6 or 12 volt 

D.C. to 110 volt A.C. 60 cycles. 
for... 

EXECUTIVES POLICEMEN 

SALESMEN REPORTERS 

OUTDOOR MEN FIREMEN 
PUBLIC OFFICIALS 

MODELS 6U -RHG (6 volts) 125 to 150 watts. Ship- 
ping weight 27 lbs. List Price 599.50 

DEALER NET PRICE $66.34 
12U -RHG (12 volts) 150 to 175 watts. Shipping 
weight 27 lbs. List price 599.50 

DEALER NET PRICE $66.34 
Write for literature on other Sizes and Models 
of ATR INVERTERS. priced as low as $11.95 list. 

... for the Record 
By W. A. STOCKLIN 

Editor 

INDUSTRIAL ELECTRONICS 

INDUSTRIAL electronics seem to be 

"magic words" today. No matter 
where one looks -magazines, news- 
papers, etc. -one will find articles, 
promotion pieces. and eV n ads con- 
cerning the part played h: service and 
maintenance personnel in the field of 

industrial electronics. 
It is gratifying, in a sense. to feel 

that ELECTRONICS WORLD may have 
played some part in stimulating this 
interest. Why so many other publica- 
tions have jumped on the bandwagon 
so late is rather hard to understand 
since it is not a field of interest that 
has developed overnight. Actually. the 
servicing and maintenance of electronic 
equipment could be readily foreseen 
directly after World War II in the in- 
creased development of computers and 
data processing equipment for business 
applications. along with the startling 
advances in all forms of telemetering 
equipment. 

We at ELECTRONICS WORLD have been 
fully aware of the rapid growth in this 
field, not only as it pertains to dollar 
volume covering initial equipment sales 
and salaries but in the total cost of re- 
placement parts. The trend was ob- 
vious and, as a result. ELECTRONICS 

WORLD has published many articles 
covering the industrial applications of 

electronics. Just to highlight a few 
that appeared this past year: "Indus- 
trial Tubes & Their Uses," "Ultrasonics 
-and its Uses." "Infrared -- A New 
Field of Electronics and Optics." "In- 
duction Heating," "Dielectric Heat- 
ing," etc. 

In the case of circuit diagrams, 
troubleshooting techniques, and test 
procedures. these are unique with each 
individual piece of equipment and, since 
most of this information is made avail- 
able to service technicians through 
service manuals or direct special train- 
ing programs on the part of initial 
equipment manufacturers, we have not 
attempted to cover this aspect. Our 
goal is to provide information on in- 

dustry -wide techniques and to cover 
applications and theory of operation in 

such a way that every technician ob- 

tains a much broader picture of the 
specific industry in which he is em- 

SEE YOUR JOBBER OR WRITE FACTORY 

ns/NEW MODELS VNEW DESIGNS VNEW LITERATURE 

^A., Ballern Eliminators DC.AC Inverters Auto Radio Vibrators 

AMERICAN TELEVISION d RADIO Co. 

2uatvty Psea eta Sürce 1931 

SAINT PAUL 1, MINNESOTA, U. S. A. 

8 

ployed at present or in the future. 
For a service or maintenance techni- 

cian to be considered qualified in his 
field, it is our belief that he should 
know not only basic service techniques 
but should be an authority in the field 

in which he operates - -an authority not 
necessarily in the sense that he is an 
engineer and could design equipment, 
but a person who can talk intelligently 
about the various phases of the indus- 
try itself. 

No one has any specific figures on 

the number of men who service and 
maintain industrial equipment. Our 
guess is that the number is between 
35.000 and 50,000. We know, for ex- 

ample, that RCA alone has some 3000 

technicians at Cape Canaveral for serv- 
icing and maintaining equipment. Many 
other manufacturers have similar 
groups at the Cape. 
of 100 men each month to this force. 

IBM, as another example, has some 

9000 field technicians on the payroll 
whom they refer to as "repairmen cus- 
tomer engineers." Remington -Rand 
has some 1700 maintenance men and 
their present plans call for the addition 

It is interesting to note that whereas 
the radio and TV service technician is 

an independent operator, the industrial 
service technician is not. The latter is 

usually employed by the original equip- 
ment manufacturer; however, some 
plants that have a considerable amount 
of electronic equipment find it more 
advantageous to have their own service 
and maintenance departments. 

Another extremely important point 
of interest is that the industrial tech- 
nician is not concerned directly with 
cost. His chief function is maintenance 
of equipment in use and to develop 
better customer -manufacturer rela- 
tions. Since most companies refer to 

these men as field engineers or cus- 

tomer engineers, they initially carry 
the prestige that goes with such a title. 
They must, however, earn this prestige. 
and only by continued professional 
service can they command the respect 
due them. It is our goal to continue 
keeping them abreast of developments 
in their field so that they can be true 
professionals. 

ELECTRONICS WORLD 
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FREE 
ALLIED'S 

1960 
ELECTRONIC SUPPLY CATALO6 

it's value packed... 
send for it! 

your complete money- saving 
guide to everything in electronics 

WORLD'S LARGEST STOCKS 

r 

OUR 39th YEAR 

fIIGMI- 1.541 .:. -1 

N. - ,.. 
,.r.0 

..ICA00 O. Ill iN,Ji9 

IOU N WESTERN VENUE 

.11!. 

, t 

Y 
19'' 

Latest Stereo Hi -Fi Systems - 
Everything in Hi -Fi Components 
Money -Saving, Build- Your -Own 
KNIGHT -KITS for Every Need 
Values in Recorders and Supplies 
Latest Public Address Systems, 
Paging and Intercom Equipment 
Amateur Receivers, Transmitters 
and Station Gear 
Test and Laboratory Instruments 
TV Tubes, Antennas, Accessories 
Huge Listings of Parts, Tubes, 
Transistors, Tools, Books 

featuring 
these ALLIED exclusives: 

MONEY- SAVING KNIGHT -KITS' -the very best in build -your- own electronic equipment - designed to save you up to 50°;,. "Convenience Engineered" for easiest assembly; the only kits covered by Money -Rack Guarantee. Complete selection of Stereo hi -fi kits, Hobbyist kits, Test Instrument and Ama- teur kits. KNIGHT -KITS are an exclusive ALLIED product. 
KNIGHT & STEREO HI -Fl -truly "honored for value' =the best you can buy, yet far lower in cost. Select super -value 

KNIGHT components or complete systems and save most. Also see the world's largest selection of 
famous name hi -fi components and money- 

saving ALLIED- recommended corn- 
plete systems. , :y 

ALLIED RADIO 

January, 1960 

NEW LOW EASY PAY TERMS 
Only $5 down (or less) on orders 

up to $200. Up to 24 months to pay. , 
Fast handling -no red tape. -ce 

Get every buying advantage at ALLIED: 
lowest money- saving prices, fastest shipment, 

expert personal help, guaranteed satisfaction... 

send fqr the leading 
electronic supply guide 

ALLIED RADIO CORP., Dept. 1 -A 
100 N. Western Ave., Chicago 80, III. 

Send FREE 1960 ALLIED Catalog. 

s Name 

our 39th year Address 

City 
World's Largest Electronic Supply House 

Zone State 
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HOW TO BUILD A STEREO CONSOLE 

THAT REPRODUCES MUSIC 

AS FAITHFULLY AS SEPARATELY 
MOUNTED COMPONENTS 

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

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

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

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

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

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

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

HOW TO BUILD A CONSOLE THAT 
ELIMINATES FEEDBACK NOISES 

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

10 

we could bring you this new kind of console. 

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

PROJECT #2 Speaker systems were the next 
important project. For our new kind of stereo con- 
sole we needed two speaker systems of unquestion- 
able quality. We were fortunate here, because we 

had already devel- 
oped a system that 
met the quality re- 
quirements, the well - 
regarded Acoustical 
Labyrinth" Speaker 
System. Its quarter 

wavelength duct enclosure properly coupled to a 
low- frequency radiator, achieved a system reso- 
nance lower than the unbaffled free air cone reso- 
nance of the radiator itself. This is the kind of 
quality we knew you wanted. 

PROJECT #3 To reduce the size of high quality 
speaker systems so that they would lit into a stereo 
console of reasonable dimensions. We were cer- 
tain that component -quality sound in a console 
could only be achieved with speaker systems that 

did not depend on 
the console cabinet 
for their enclosure. 
This meant that we 
had to reduce the 
size of the Acousti- 
cal Labyrinth enclo- 

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

NOW THE MOST DIFFICULT 
PROBLEM HAD TO BE FACED 

PROJECT #4 To effectively eliminate feedback 
by effectively eliminating the mechanical coupling 
that allows it to occur. Instead of treating the 
symptoms, we treated the cause. We developed a 
method of effectively isolating the speaker sys- 
tems from the sensitive components. (As a result, 
Stromberg- Carlson Integrity Series Ensembles are 
the first successful uncompromised ensembles.) 

The key development is what we call Iso- CousTIC 
SPEAKER SYSTEM MOUNTING. This mounting, in 
which the resistance and compliance to vertical 

and horizontal pressures have 
been carefully engineered, has 
solved the problem. It allows 
Stromberg- Carlson to create a 
cabinet -within- cabinet suspen- 
sion system which prevents 
transmission of speaker vibra- 

tions to the sensitive components. If you component 
owners could put your equipment into a cabinet 
whose speaker systems have our Iso- CousTIC 
Mounting, the quality of the sound you'd hear 
would be as good as your component system is now. 
In fact, the components we use are the same ones 
you would choose for your separately mounted 
component system. They are interchangeable. 

INTEGRITY SERIES WILL 
NEVER BECOME OBSOLETE 

PROJECT #5 To assure the purchaser of an 
Integrity Ensemble that his choice would never he 
obsolete, we designed the units in accordance with 
a modular concept. All of the components are com- 
pletely interchangeable. You can replace any com- 

ponent in the ensemble to 
keep pace with new develop- 
ments- without ever re- 
placing your fine cabinetry. 

CABINETRY HAD TO BE 
EXCEPTIONAL, TOO 

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

January, 1960 

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

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

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

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

INTEGRITY SERIES COMPONENT ENSEMBLES 

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

For a complete color catalog of Integrity Series 
Component Ensembles and components write 
Slim NIBERG- CARLSON, Special Products Division, 
1477 N. Goodman St., Rochester 3, New York. 

"There is nothing finer than a Stromberg -Carlson" 

STROMBERG -CARLSON 
A DIVISION OF GENERAL DYNAMICS 
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For integrity in music... 

A NEW 
STROMBERG -C.ARLSON 

SINGLE -SPEED 
TURNTABLE 
...in component systems 
...in Integrity Series Ensembles 

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

RA -498 TONE ARM The Stromberg- Carlson Tone Arm uses 
the most valid engineering concepts of tone arm design. 
Single pivot point suspension, true viscous damping and 
high moment of inertia result in extremely low resonance 
and consequently yield flat response below the limits of 
audibility. A calibrated counterweight is adjustable to pro- 
vide any needle point force. For stereo operation, complete 
with mounting base, viscous fluid, rest, and cartridge clip. 
Fits all standard turntables. RA -498 $24.95° 

'Prices audiophile net, turntables less bases. 

12 

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

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

Single, 331/3 speed. Includes tone arm. PR -500, 
black and brushed chrome $69.95* 

RA-498 

"THERE IS NOTHING FINER THAN A STROMBERG- CARLSON" 
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SR -445 AM -FM STEREO TUNER The SR -445 is 
actually two separate and complete units which 
have been placed together for convenience of 
mounting and use. They have individual circuitry in 
which no duplicate use of tubes or circuits is in- 
volved. Operate as an AM tuner, an FM tuner or 
together as al AM -FM stereo tuner. The SR -445 
combines the separate AM and FM tuners described 
below. The specifications are exactly the same as 
listed for these two units. SR -445 . $129.95' 
All three tuners are available in gold and white or 
black and brushed chrome. Top cover in white, black, 
tan or red available at extra cost. 

For integrity in music... 

THREE NEW 
STROMBERG- CARLSON 
TUNERS 
... in component systems 
...in Integrity Series Ensembles 

SR-445 

FM -443 FM TUNER Exceptionally sensitive, low noise 
reception due to the wide peak -to -peak separation (475 kc) 
and long, linear slope (350 kc) of the balanced rah) de- 
tector, and the grounded grid cascode front end. Sensitivity 
is 2 uy for 20 db quieting, 4 uy for 30 db quieting (300 
ohm). Local- Distant Switch results in 2 uy for 40 db cuiet- 
ing on local stations. Dial station selector and "hair- trigger" 
tuning eye. Temperature controlled circuits eliminate drift. 
Includes switched AFC circuit. Tuning Range: 88 -108 mc. 
Bandwidth: 200 kc. Frequency Response: 20- 20.000 cps. 
Self- powered with auxiliary power for AM -441 tuner. Provi- 
sion for multiplex adapter. FM -443 $79.95' 

AM -442 AM TUNER For exceptional AM reception, this 
tuner has a frequency response of 20 -7,000 cps, down 7 db 
at 7,000 cps. It features a tuned RF stage and 3 -gang 
variable tuning condenser. Its tuning range is 540 to 1,600 
kc; Bandwidth is 9 kc. Local- Distant Switch adds 20 db 
quieting on local stations. Adjustable ferrite loop and ex- 
ternal antenna. AM -442 $59.95e 
AM -441 AM TUNER Same as above, but without its own 
power supply $49.95e 

'Prices audiophile net, zone 1, less cover STROMBERG -CARLSON 
A DIVISION OF GENERAL DYNAMICS 
January, 1960 
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For integrity in music .. . 

STROMBERG -CARLSON 
STEREO CONTROL 
AMPLIFIERS 
....for component systems 
... for Integrity Series Ensembles 

ASR -433 

ASR -444 STEREO "60" CONTROL AMPLIFIER offers all 
desirable controls, plus high power. Each channel provides 
30 watts of balanced power. It features separate bass, 
treble and volume controls for each channel, a master gain 
and loudness control, and the "Stereo Tone Balance" sig- 
nal. Specifications: frequency response 20- 20,000 cps; har- 
monic distortion less than 0.7% at full output, IM distor- 
tion less than 1% at program level. Same inputs as 
ASR -433. In gold and white or black and brushed chrome. 
ASR -444 $169.95 

ASR -333 STEREO CONTROL AMPLIFIER, and a fine ce- 

ramic cartridge, give you quality performance at a low 
price. This amplifier -with 12 watts per channel -was 
designed for optimum reproduction with ceramic cart- 
ridges. It features tone and volume controls for each chan- 
nel, plus a loudness control. Frequency response, noise 
level, distortion, same as ASR -433. Inputs: ceramic phono, 
tuner, tape /auxiliary. In black and brushed chrome. 
ASR -333 $99.95* 

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

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

.?_ flo!. - "..". 

+1 

ASR -444 

ASR-333 

'Prices Audiophile net, Zone 7, less top covers, which are available in white, block, tan or red. 

"THERE IS NOTHING FINER THAN A STROMBERG -CARLSON" 
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Stromberg- Carlson manufactures a full line of 
speakers and the famous Acoustical Labyrinth® 
Speaker System. This system enclosure achieves 
a system resonance that is lower than the un- 
baffled free air cone resonance of the low fre- 
quency radiator. It utilizes mass loading and fric- 
tional damping as acoustical devices to extend 
the low frequency range of the system with ex- 
treme flatness of response. Five new complete 
speaker systems with a variety of decorator hous- 
ings are now available. We suggest that you com- 
pare the quality of their performance with similar 
equipment. You be the judge. 

RH-465 

RT-477 RF-484 

RH-467 

For integrity in music... 

STROMBERG -CARLSON 
SPEAKERS 
AND SYSTEMS 
... for component systems 
... for Integrity Series Ensembles 

DECORATOR HOUSING 
RH -469 

SPEAKER SYSTEM 
RS -405 

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

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

ENCLOSURE KITS Acoustical Labyrinth enclosures are 
now available as unassembled kits. All pieces are precision - 

cut to size, ready to assemble. Nails, glue, complete in- 
structions- everything you need is included. Enclosures 
are available for 8 ", 12" and 15" systems. The same 
decorator housings available for factory assembled sys- 
tems may be used. Write for full details on speakers and 
housings available. 

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

STROMSERG-CARLSON 
A DIVISION OF GENERAL DYNAMICS 
January, 1960 
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Handle any 
Radio -TV 

Service Job 
EASIER -BETTER - FASTER! 

Only $13 
for the complete 
2- volume course 3 MONTHS TO PAY 

COMPLETE SERVICE TRAINING 
... written so you can understand it! 

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

1 -Radio and Television Receiver 

TROUBLESHOOTING & REPAIR 
A complete guide to proti ttl Iile pr o fesslonal 

methods. For the beginner, it is a compre- 
hensive training course. For the experienced 
serviceman, it is a quick way to "brush up" 
on specific Jobs, to develop improved tech- 
niques or to find fast answers to puzzling 
service problems. Includes invaluable "step - 
by- step" service charts. 820 pages, 417 illus- 
trations, price $ 7.50 separately. 

2 -Radio and Television Receiver 

CIRCUITRY AND OPERATION 
This 669 -page volume is the ideal guide for senlccnpm 

who realize that it pays to know what really makes modern 
radio -TV receivers "tick" and why. Ghee a ...Ole 
understanding 

recognize tthem atrealtglance; 
c; 

how 
variations: 

to eliminate 
guesswork and useless testing In senirhlg them. 417 

Illus. Price separately $6.75. 

Special low price ... you save $1.25 
If broken into lessons and sent to you a. a 'course." 

You'd regard these two great books as a bargain at $75 
or more! 

Under this new offer, you save $1.25- you get Iaith big 
manuals for only $13 -and hate the pris liege of paying 
in easy installments while you e them! No lessons to 
wail fur. You barn fe.1 .m1 right! 

r - STUDY 10 DAYS FREE!- 
Dept. RN -10, RINEHART & CO., Inc. 

232 Madison Ave.. New York 16, N. Y. 

In 
1Send books below for IO'day Yltt.l: t.SA SII NATION. I 

0 days 1 will either remit price indicated 6lus 
postage or return books postpaid and owe you 
nothing. 

Radio 
5 separately. ivelalROU5LESHOOTIN0&REPAIR a 

D Radio &TV CIRCUITRY & ION Price $6.75o 
Check here for MONEY.SAVINO COMe1NATtON I 
Orw ER . Save $1.25. send both f a ve big 

ta,oks at special p Ice or ly $13.00 for tflte two. 
Reaular price $14.25. y $1,25.1 I' -yahle I 
at rate of $4 plus postage after 10 days If you decide I 
to keep the books and $3 month for 3 months until 
with order $13.00 has been paid. 1Ö-0 y nretutrn I with 

with money refunded. ` 

Name 

Address 

City. Zone. State 
for 

PAIR: $ .25 for CIRtrCUITY and OOPERATIIOON: $14RÓ 

forabo o. 
Cask only. 

only. 
ut money refunded if you re- I 

1 

1 

I 
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HISTORIC P.A. EQUIPMENT 
To the Editors: 

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

It occurred to me that there may be 
other old -time p.a. operators among 
your readers who might care to assist 
us. We particularly require photos of 
gear, operating instructions, and cir- 
cuits. 

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

HAYDON G. WARREN 
Warren Public Address 
Equipment 
88 Wellington St. 
Luton. England 

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

a s * 

"SPUTNIK III" 
To the Editors: 

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

I can assure you that I picked up 
"Sputnik III's" radio while I was read- 
ing your August issue after it made its 
6500th revolution around the earth. As 
far as I can determine, the radio was 
working almost as well for tracking 
purposes as it did a year ago. 

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

CHARLES H. SMILEY 
Brown University 
Providence, Rhode Island 

When Reader Smiley's letter was 
forwarded to Author Jordan Mc Quay, 
he replied as follows. Editors. 

Dear Mr. Smiley: 
The tabular data contained in the 

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

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

JORDAN MCQUAY 
Falls Church, Virginia 

HI -FI TRIODE AMPLIFIER 
To the Editors: 

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

J. N. MANN 
Elizabeth, New Jersey 

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

e e e 

METER MOVEMENT PROTECTION 
To the Editors: 

Mr. Pruitt's article "Protection for 
Your Meter Movement" in your August 
issue struck us close to home. We have 
a large number of Triplett 630's and 
Simpson 215's in use, and meter burn- 
out, or pointer bending, is our greatest 
headache. We have tried Sarkes Tar - 
zian diodes M150. M500, and 1442, as 
well as International Rectifier type 5E4 
for meter protection. They performed 
satisfactorily on all ranges except on 
a.c. volts, where a substantial error in 
reading resulted. 

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

JOHN H. WENDT, ET1 
U. S. Naval Schools Command 
U. S. Naval Station 
Meter Repair, Teletype 
Maintenance School Cl 
Norfolk 11, Virginia 

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

e s 

THREE -BAND MOBILE CONVERTER 

To the Editors: 
I have received some correspondence 

finding fault with the resistance of R. 
in my article dealing with the three - 
band mobile converter (March, 1959 

issue). 
I had originally designee the con - 
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Do you WISH you 
were EMPLOYED 
in ELECTRONICS? 

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

An F.C.C. commercial (not amateur) license is your ticket 
to higher pay and more interesting employment. This license 
is Federal Government evidence of your 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 

l he 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 
Law.. 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. Meitsuring Instruments, FCC Rules 
and Regulations, and extensive theory and mathe- 
matical calculations associated with all the above 
subjects explained simply and in detail. 

OUR GUARANTEE 
It you should tail 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. 

Get 
Your First Class Commercial 

F.C.C. LICENSE 
QUICKLY ! 

CORRESPONDENCE OR RESIDENCE CLASSES 

Grantham School of Electronics specializes in F. C. C. license 
preparation. Correspondence training is conducted from Holly- 
wood, Seattle, Kansas City and Washington; also. resident DAY 
and EVENING classes are held in all four cities. Either way, by 
correspondence or in resident classes, we train you quickly and weft. 

This booklet 
FREE! 

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

HERE'S PROOF... 
that Grantham students prepare for F.C.C. examinations ìn a 
minimum of time. Here is a list of a few of our recent graduates, 
the class of license they got, and how long it took them: 

License Weeks 
Richard M. Wilhoit, 2104 Santa Paula, Las Vegas, Nei., 1st 12 
Larry R. Perrine, 7 Normandy Place, Champaign. Ill 1st 15 
Emerson F. Lawson, 111 Excelsior Ave.. Union, S. C 1 st 12 
Harold W. Johnson, 5070 Hermosa Ave., Los Angeles, Calif 1st 15 
Arthur W. Hardy, 66 Dresser Ave.. Great Barrington, Mass 1st 12 
Ralph Frederick Beisner, 2126 Grand, Joplin, Mo 1st 12 

N. B. Mills, II, 110 Sa. Race St., Statesville, N. C 1st 12 
Dean A. Darling, 403 S. Chase Ave., Columbus 4, Ohio 1st 12 
Paul D. Bernard, 408 First Ave.. N.E., Watertown, S. 0 1st 18 
Gerald L. Chopp, 518 Audubon Road, Kohler, Wisc 1st 12 

Grantham School of Electronics 
1505 N. Western Ave. 

Hollywood Division Hollywood 27, Calif. 
Chant HO 77727) 

Seattle Division 

Kansas City Division 

Washington Division 

January, 1560 

408 Marion Street 
Seattle 4, Wash. 

Ph, ... MA 2.72 :7 .. 

3123 Gillham Road 

Kansas City 9, Mo. 

(Phone: JE 1.0320) 

821 -19th Street, N. W. 

Washington 6, D. C. 

(Phone ST 3.3611) 

Ip1 

MAIL COUPON TO SCHOOL NEAREST YOU 

r 
(Mail in envelope or paste on postal CO) dl 

To: GRANTHAM SCHOOL OF ELECTRONICS 
1505 N. ,'.este'-, 4,8 ma, m, 11:3 Gdiham Rd. 821 19th. NO/ 

Hollywood Seattle Kansas City Washington 
Gentlemen: 

Please send me your free booklet telling how I can get my com- 
mercial F.C.C. license quickly. I understand there is no obligation 
and no salesman will call. 

Name Age 
Address 

414 City State 
Home Study, Resident Classes ^ MAJ 
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A QUARTER- CENTURY OF PRECISION KNOW -HOW IS YOURS IN 

QUALITY ELECTRONIC 
EQUIPMENT 
IN 

FOR: 
electronic hobbyists 
and amateur radio 

hi -fi custom building 
and service 

science education and 
technical schools 

industrial testing and 

quality control 

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

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

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

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

SEE HOW PACO sets an 
entirely new standard in 
electronic instrument kit 
design and kit assembly 
instruction. 
BÌ1 Available and on display at 

leading electronic ports distributors. 

Write for latest, complete catalog. 

n A [c) (o) 
Electronics Co, Inc., 
70 -31 84th St., Glendale 27, L. I., N. Y. 

Export: 458 away, N .Y. 13, U.S.A., 

Canada: Atlas Radio Corp., Toronto 19. 

A DIVISION OF 

PRECISION APPARATUS CO., IN 
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tel. 

L'a 

MODEL B -10 
Battery Eliminator Kit 

less than 0.3% ripple output 
no external filters required 

Kit Net Price: $41.95 
Factory Wired: $49.50 

f , 
0. 

I . 

4 4 .- 1 

MODEL S -55 . 

Wideband 5" Oscilloscope 
response DC to 5 Mc 

push -pull V and H amplifiers 
Kit Net Price: $81.50 
Factory Wired: $139.50 

o 

$20.95 
$31.50 

MODEL 
Tube Checker 

full 
selector 

K 

DNet 
it 

Factory 

:M 
t-.R' .... 

T -60 
Kit 

free -point lever 
sys tem 

-in roll chart 
Pried: $54.50 
Wired: $54.50 

ANIL 

a 

MODEL C-20 
ResCap -Ratio Bridge Kit 

10 mmfd to 2000 mid 
1/2 ohm to 200 megs 

Kit Net Price: 
Factory Wired: 

MINIsa-- 
so: _ r. 

e 

MODEL G -30 
RF Signal Generator Kit 

160 Kc to 240 Mc in 8 bands 
120 Mc fundamental output 

Kit Net Price: $28.50 
Factory Wired: $39.95 

- 

A A. 
MODEL T -65 
Transistor and Crystal Diode 
Tester Kit 

tests Mho, gain, leakage, etc. 
tests both p -n -p and n- p- n types 

Kit Net Price: $39.95 
Factory Wired: $59.50 

MODEL M-40 
Nigh Sensitivity V -0 -M 

20,000 ohms /volt DC 

10,000 ohms /volt AC 

Kit Net Price: 
Factory Wired: 

Kit 

$31.50 
$37.50 

MODEL V -70 
Vacuum Tube Voltmeter Kit 

wide -range 
peak -to -peak 

Kit Net Price: $31.50 
Factory Wired: $47.50 

e 

MODEL S -50 
5" Cathode Ray Oscilloscope 

push -pull vertical and 
horizontal amplifiers 

Kit Net Price: 
Factory Wired: 

Kit 

$49.50 
$84.50 

4 
MODEL 
RF -AF 

high 
visual 

Kit Net 
Factory 

as gis: 

Z -80 
Signal Tracer Kit 

gain RF and AF amplifier 
and audible indicator 

Price: $29.50 
Wired: $42.50 

<7.:0 
c. t ( - 1 " . . 

MODEL SA-40 
40 -Wa Stereo Preamp -Amplifier 

silicon diode, 
low impedance power supply 
14 controls for 
optimum flexibility 

Kit Net Price: S 79.95 
Factory Wired: $129.95 

C. 

,...rilV.W-api t 

t t 
, 

COMING SOON! 

MODEL ST -45 
AM /FM Stereo Tuner Kit 
Matching companion 
for the SA-40 

P A C 0 

verter using a 6BA6 tube as the r.f. 
amplifier. This tube has a 300 -ma. 
filament, and the 42 -ohm resistor is 
correct for 12 -volt operation. After the 
converter was completed, I tried using 
various other tubes in the r.f. section 
in an attempt to maximize the per- 
formance. These other tubes included 
the 6CB6, 6AU6, 6BC5, and the 6BI -16. 
These tests were made with 6 volts as 
the filament supply. All of the tubes 
mentioned have 300 -ma. heaters with 
the single exception of the 6BH6, and 
that is the one that seemed to perform 
best. I thought I checked it for fila- 
ment current, but apparently I did not 
do so. 

Using the converter on 12 volts with 
the 42 -ohm resistor in parallel with the 
6BH6 filament would certainly degrade 
the performance of the unit since 
there will he only approximately 5 volts 
on the 6U8 filament. This would prob- 
ably result in low oscillator output. 
especially on the 4th overtone for 10 
meters. A 21 -ohm resistor used in place 
of the 42 -ohm resistor will solve this 
problem completely. 

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

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

A 6575 -kc. crystal (available on the 
surplus market for about 75 cents) is 
used in place of the crystal normally 
used for ham -band operation. A 100- 
µµf. capacitor (silvered mica) is in- 
stalled across the 18 -turn secondary 
winding of L,, the 10 -meter r.f. coil. 
The Citizens Band will then be found 
between 600 kc. and 1000 kc. on the 
broadcast receiver dial. The slugs in 
coils L, and L- should be adjusted for 
maximum response on any signal found 
near the center of the Citizens Band - 
approximately 800 kc. on the broadcast 
receiver. 

JOSEPH L. R.EIFFIN 
Biloxi, Mississippi 

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

TUBE -TRANSISTOR CARRIER SWITCH 
To the Editors: 

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

FAY D. BRUNING 
Chuluota, Florida 

Coil La in the receiver is exactly the 
same as coils L, and L_ used in the 
transmitter, that is, a Stancor type 
WC -10. Our apologies for omitting 
this information from the parts list. - 
Editors. -304- 
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Learn Radio -TV Electronics 
byPreicficinq 
at Home in 
Spare Time 
Without Extra 
Charge You Get 
special NRI kits Bevel- 
oped to give actual ex- 
perience with Radio -TV 
equipment. You build, 
test, experiment with 
receiver or broadcast- 
ing circuits. All equip- 
ment yours to keep. 

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

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

More Money Soon -Make $10 to $15 a 

Week Extra Fixing Sets in Spare Time 
NRI students find it easy and profitable to start fixing 
sets for friends and neighbors a few months after enrolling. 

4,44 
Picking up $10, $15 and more a week gives sub- 
stantial extra spending money. Many who start 
in spare time soon build full time Radio -Television 
sales and service businesses -enjoy security. 

Act Now -See What NRI Can Do for You 
NRI has devoted over 40 years 
to developing simplified practical 
training methods. You train at 
home in spare time. Get practical 
experience, learn -by- doing. 
NATIONAL RADIO INSTITUTE 
Washington 16, D.C. 

Has All the Work He Can Do 
"I havre repaired more 
than 2,000 TV and Radio 
seta a year. NRI training 
certainly proved to be a 
good foundation." H. R. 
GORDON. Milledgeville. 
Georges 

Has Geed Pert Time Rosiness 
"Early in my training I 
started servicing seta. 
Now have completely 
equipped shop. NRI is 
the backbone of my prog- 
rea9." E. A. BREDA. Ta- 
coma, Washington. 

SEE OTHER SIDE 

NRI Has Trained Thousands for 
Successful Careers in Radio -TV 

Studio Ear., Station RATV 
"I am now Studio Engi- 
neer at Television Sta- 
tion KATV. Before en- 
rolling, I was held back 
by limitation of a sixth 
grade education." BILLY 
SANCHEZ, Pine Bluff, Ark 

Ì Cut Out and Mail This Card -No Stamp Needed 
C 

NOLDEST S LARGEST RHOME STUDY RADIO -TV SCHOOL 

ational Radio nstitute 
Dept. F , Washington 16, D.C. 
Please send me sample lesson of your Radio -Television 
Training and Catalog FREE. (No salesman will call.) 

Name Age _. 

Address 

City Zone State. 
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 

it 

- How Electricity 
is Produced 

for Electronics 

lob ana CaIeeI 

Op 

0131° 

E Ei? ' S 

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

YOU BUILD AC -DC 
Superhet Receiver 
N 12 Servicing Course includes all 
needed parts. By introducing defects 
you get actual servicing experience 
practicing with this 
modern receiver. 
Learn -by- doing. 

YOU BUILD This 17 Inch 
Television Receiver 
As part of your N RI course you can get all 
components, tubes, including 17' picture 
tube, to build this latest style Television 
receiver; get actual 
practice on 
TV circuits. 

0' 
YOU BUILD 
Broadcasting Transmitter 
As part of NRI Communications Course 
you build this low power Transmitter, 
learn commercial broadcasting operators' 
methods, procedures. Train for your FCC 
Commercial Operator's License. 

YOU BUILD Vacuum Tube 
Voltmeter 
Use it to earn extra cash 
fixing neighbors' sets; 
bring to life theory 
you learn from 
NRI's easy -to- 
understand texts. 

1 
1 

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

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

Ar 

Broadcasting Offers 
Satisfying Careers 

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

J 

FIRST CLASS 
Permit No. 20 -R 

(Sec. 34.9, P. L. & R.) 

Washington, D.C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary if Mailed in the United States 

POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

3939 Wisconsin Avenue 

Washington 16, D.C. 

J. E. Smith, 
feendor 

Train at Home the NRI Way 
Famous for Over 40 Years 
NRI is America's oldest and largest home study 
Radio -Television school. The more than 40 years' 
experience training men for success, the outstanding 
record and reputation of this school- benefits you 

in many ways. NRI methods are tested, proven. Successful 
graduates are everywhere, from coast to coast, in small towns 
and big cities. You train in your own home, keep your present 
job while learning. Many successful NRI men did not finish 
high school. Let us send you an actual lesson, judge for yourself 
how easy it is to learn. 

No Experience Necessary -NRI Sends 
Many Kits for Practical Experience 
You don't have to know anything about electricity or Radio 
to understand and succeed with N R I Course. Clearly written, 
well -illustrated NRI lessons teach Radio -TV Electronic prin- 
ciples. You get NRI kits for actual experience. All equipment 
is yours to keep. You learn -by- doing. Mailing the postage -free 
card may be one of the most important acts of your life. Do it 
now. Reasonable tuition. Low monthly payments available. 
Address: NATIONAL RADIO INSTITUTE, Washington 16, D. C. 

NRI Graduates Do Important Work 

Now Quality Control Chief 
"Haul no other training 
in Radio before enroll- 
ing, obtained job work- 
ing on TV amplifiers be- 
fore finishing course. 
Now Quality Control 
Chief." T. R. Fevs- 
r,oan, Norwich. N. Y. 

MCI C Easy te 
Understood 

"I opened my own shop 
before receiving my di- 
ploma. I have had to 
hire extra help. I am in- 
dependent in y own 
business." I). h CarS- 
say. Stockton. Cal. 

Works se Color -Tv 
"NRI changed my whole 
life. If I had not taken 
the course, probably 
would still be a fireman, 
struggling along. Now 
Control Supervisor at 
WRCA - TV." J. F. 
Mausg, NewYork, N.Y. 

SAMPLE LESSON 

64 -page CATALOG 

both FREE 

SEE 

OTHER 
SIDE 
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We don't pack an engineer into each new Citation Kit but... 
... the engineering built into each kit 

is so precise that the constructed 
in the home will be the equal of the 
factory- produced instrument. 

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

Therefore, the complex process of in- 
plant production and control which guar- 
antees the fine finished product must 
somehow be embedded in the kit design. 
The Citation engineering group at 
Harman -Kardon, headed by Stewart 
Hegeman, has succeeded in doing just this 
in the design of the new Citation I, Stereo- 
phonic Preamplifier Control Center and 
Citation II, 120 \Vatt Stereophonic Power 
Amplifier. 

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

Rigid terminal boards are provided for 
mounting resistors and condensers. Once 
mounted, these components are suspended 
tightly between turret lugs. Lead length 
is sharply defined. The uniform spacing of 
components and uniform lead length 
insure the overall stability of the unit. 

Improper routing of leads, particularly 
long leads, can result in unstable perform - 
ance. To prevent this, the Citation II is 
equipped with a template to construct a 
Cable Harness. The result: each wire is 
just the right length and in just the right 
place to achieve perfect performance. 

These truly remarkable achievements in 
Control Engineering are only a few of the 
many e\citing new developments in kit 
design from the Citation Division of 
I Iarnian- pardon. 

THE CITATION I, Stereophonic Pre- 
amplifier Control Center, is a brilliantly 
designed instrument, reflecting engineering 
advances found only in the best professional 
equipment. The control over program mate- 
rial offered by the new Citation I enables the 
user to perfectly re- create every character- 
istic of the original performance. (The Cita- 
tion I - 5139.95; Factory -Wired - 8239.95; 
Walnut nut Enclosure, WW -1 - $29.95.) 

Build the Very Best CITATION KITS by 

January, 1960 

THE CITATION II, 120 Watt Stereo- 
phonic Potter Amplifier, has a peak power 
output of 260 Watts! This remarkable in- 
strument will reproduce frequencies as low 
as 5 cycles virtually without phase shift, and 
frequencies as high as 100,000 cycles with- 
out any evidence of instability or ringing. 
At normal listening levels, the only measur- 
able distortion in this unit comes from the 
laboratory testing equipment. (The Citation 
II - $159.95; Factory-Wired - $219.95; 
Charcoal Brown Enclosure, AC -2 - $7.95.) 
All prices slightly higher in the \\ est. 

Harman- Kardon has prepared a free detailed 
report on both of these remarkable new instru- 
ments which we will ho pleased to s mil to you. 
Simply write to Dept EW-1, Citation lit Division, 
Ilarman- Kardun, lne., Westbury, L. L 

har man kardon 
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TWO TINY SATELLITES ... ONE SMALL CABINET.. . 

IT'S YOUR DECOR- DESIGNED STEREO SPEAKER SYSTEM! 

the exciting new ( A1_ AXY *I I 
d 

Jen4en 

o 

WITH 
NEW 

"FLEWAIR" 
WOOFER 

J 
Jensen 
LOU of PIRR IH 

The stereo speaker 
system designed with 
your home in mind. 

You've never seen a stereo speaker system 
, like this ... an inspired merging of function / with decor... that takes less than a square foot 

of floor space (or can be off -the -floor entirely) 
... yet gives you big speaker dual 3 -way 
system performance with wide panoramic 
stereo sound for an entirely new listening thrill! 
For living room, or any room in your home ... 
Jensen Galaxy II is the most livable stereo 
speaker system ever. 

WRITE FOR BROCHURE OY 

S16 950 complete In choice of Walnut, 
Mahogany or Tawny Ash 

GALAXY II is the equivalent of two complete 3 -way speaker systems with the added feature 

of a "derived third channel" for center -fill. Bookshelf -size Bass- Center Unit in handsome 
fine hardwood cabinet, contains the new dual channel 8' FLEXAIR' woofer (which handles all 

bass and center -fill middle frequencies from both stereo channels), dividing networks for 
both channels and terminal -receptacle panel. Two Satellite Units each with yokes and 
wall- mounting hardware, plus 20 -foot cord, plug into terminal -receptacle panel on Bass -Center 
Unit. Satellites may be mounted high or low on end, side or adjacent walls or placed on 
horizontal surfaces up to 20 or more feet apart for wide panoramic stereo sound. 

QDCDTTUD 
MANUFACTURING COMPANY 

0/ TN( ...a CO 

6601 South Laramie Avenue Chicago 38, Illinois 
In Canada: Renfrew Electric Co., Ltd., Toronto 

In Mexico: Radios Y Television, S A., Mexico D.F. T.M. 

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

Starts You Training in 

Learn -by- DoingW 

2eBIG, COMPLETE KITS 
of PARTS & EQUIPMENT 

To help you learn last the practical aide 
of Radio- Television, we 
send you expertly engi- 

neered training kite to 
test and assemble for 

interesting, 

shop -bench 
k practice! 

The new Sprayberry 
Training Television Re- 
ceiver, built and tested 
in 5 sections. 

Now offered ... this fine 
modern oscilloscope. 

You build this powerful 
two -band superhetero- 
dyne radio receiver. 

it it -I .$t This great industry is begging 
for trained men ... to step into good paying jobs 
or a profitable business of their own! Our new 
plan opens the doors of Radio -Television wide to 
every ambitious man who is ready to act at once! 
Men by the thousands... trained Radio -Television Service Techni- 
cians...are needed at once! Perhaps you've thought about entering 
this interesting, top paying field, but lack of ready money held you 
back. Now -just $6 enrolls you for America's finest, most up to 
date home study training in Radio -Television! Unbelievable? No, 
the explanation is simple! We believe Radio - Television must have 
the additional men it needs as quickly as possible. We are willing to 
do our part by making Sprayberry Training available for less money 
down and on easier terms than ever before. This is your big oppor- 
tunity to get the training you need...to step into a fine job or your 
own Radio -Television Service Business. 

Complete Facts Free -Act Now; Offer Limited 
Only a limited number of students may be accepted on this liberal 
and unusual basis. We urge you to act at once... mail the coupon be- 
low and get complete details plus our big new catalog and an actual 
sample lesson -all free. No obligation ...no salesman will bother you. 

HOME STUDY TRAINING IN SPARE TIME 
Under world- famous 27 -year old Sprayberry flan, you learn entirely 
at home in spare time. You keep on with your present job and income. 
You train as fast or as slowly as you wish. You get valuable kits of 
parts and equipment for priceless shop -bench practice. And every- 
thing you receive, lessons and equipment alike, is all yours to keep. 

LET US PROVE HOW EASILY YOU CAN LEARN! 
Radio -Television needs YOU! And Sprayberry is ready to 
train you on better, easier terms, that any ambitious man can 
afford. Just $6 starts you! Mail coupon today... let the facts 
speak for themselves. You have everything to gain. Let us 
prove the kind of opportunity that's in store for you! 

SPRAYBERRY Academy of Radio- Television 
1512 Jarvis Avenue, Dept. 25 -F, Chicago 26, Illinois 

Mail This Coupon Now -No Salesman Will Calf 

You build the 
new Spray - 
berry tester -a complete 
18 -range 
Volt -Ohm- 
Milliam- 
meter test 

meter. 

NUfY 10 (.!egE MdS;Y IN 

Radiofelevision 

TRAINING fl 

January, 1960 

Sprayberry Academy of Radio- Television 
Dept, 25 -F, 1512 W. Jarvis Ave., Chicago 26, 111. 
Please rust, all information on your ALL -NEW Radio -Tele- visionTraining Plan. I understand this does not obligate me and that no salesman will call upon me. Include New Cat- alog and Sample Lesson FREE. 

NAME.._ AQe 

ADDRESS 

CITY ZONE STATE 
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co+',pktpJ goo) atisme Ba.n& 

Li,YIk with) tllk LP,a,din,g 

CITIZEN 

BANDERS 
COMPLETE 

ANTENNAS 
ENGINEERED & DESIGNED 

FOR TOP 

CITIZENS 

MOBILE 
MODEL CM 

00101 
PERFORMANCE 

Chrome plated. stainless 
Meld tolWaroping whip 
extends VP', down 

2:1" or a)' . 
eM4'. Weatherproof, 1,aly 
thylene 

e 
(closed. h.. 

l gnu. le},Iing 
coil with with xclnsice H)'- 

"I." matching net 
for perfet 3U ohm 
match. Complete with 
Universal swivel ',Oly 
mount. iu hole le 
fat ,pint;, . 

CITIZENS 

GROUND -PLANE 
MODEL COP 

Rase station antenna kit 
deigned for Biefflclencv 
noin.to.point r, base. 

mobile ooertit lnn. 
mplete with 

O D telescoping 
alvmlCum ,r. cop. 
per lad ate 4,t stranded 

mala and strain In. 
aulators crew hooks. 

$1 195 
,ejd OD 'i.,t¡ mact 

wapd 1 J 
mount 

¡I f 
t for n n peaked -'--` roofs. Lesa owl line. 

HEAVY DUTY 

GROUND PLANE 
MODEL CP.1 ^CI r5 
Commercial duty ,IRO 
mph rating. rinse@ 

T 

ground plan for IA 
efficiency poinotn -Pond 

hase.to -mold le 
complete with pw ...4 
co et On tele.mp to 
annminnn, radials ana 
radiator. »mopiing 
dial. ndivated for S0 
nom motel,. ` 'lin ha... 
insulnlor and .sling fits 

sat. to 1sk' di- 
meleY. fmmnlete with 

00230 env ne. epti.de 
lens free line. 

$3250 Llat 

BEA 
.. MODRI.__ 112.0 

List 

:(.Element z.TM1?t- -tle:un 

UIMXIdrs .M1 Inrwar$ 
:le: '114 flet. 

use 7 t1m.'s -, -- it 
lone 

power 
I il It 41 -Point 

rein, 
const of Vs ' 

nn du lump ale. 
rota and Iva On 
Fibased eel lxann. 

Faclnr`' pre-.U4atw1 and 
matched for per. 

feet 
m 

' 
ohm mat, n. 

oo Rm,: boast el.. 
a "111.s. positive 

'1 bolt grip for masts 
Ilp to Is... diameter. 

Citizen. Dipole. Model CO. fddr 
transmitter/Deceiver mounting 

Citizens whin. Model CW. 
transmitter /receiver mounting 

$3495 List 

Auto Door Normes Model ADM. with 
110.230 receptirle for mounting CW 
to top of auto door 

Model ADT Adapter. ...meets VHF 
ctioa Plug type 1'1.250 to 
Automotive type plug 

Factory Pte.Assemliled Coaxial Cable Kita 
Model CC -12, 12 ft. 
Model CC -25, 25 ft. 
Model rC -SU. 50 ft. 

S32.95 

s 2.93 
s 5.95 
s 6.95 

SEE YOUR NY-GAIel DISTRIBUTOR OR 
WRITE FOR LITERATURE DIRECT TO 
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antenna 
products 

LINCOLN NEBRASKA 

Within the 

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

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

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

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

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

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

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

s s s 

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

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

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

s s B 

DR. WILLIAM L. WHITSON has been 
named a vice -president of Daystrom, 
Inc.... Hazeltine Technical Derelop- 
ment Center, Inc., has announced the 
election of W. M. McFARLAND as pres- 
ident and D. M. STUART as vice- presi- 
dent and general manager . . . CECIL 
STOWE has been named manager of the 
newly created customer relations sec- 
tion of Orr Industries . WILLIAM C. 
COOMBS has been named chief of the 
systems analysis section, radio commu- 
nication and systems division, National 
Bureau of Standards . .. MAURICE R. 

EASTIN has been appointed manager of 
Cleeite "Wilco" . GENERAL H. 
FRANKLIN GREGORY has been named to 
the board of directors of Midwestern 
Instruments, Inc.. .. JOHN H. WAT- 
KINS has been named wood products 
sales manager of Packard Bell Elec- 
t,onic..s. . . LESLIE H. WARNER and 
ROBERT E. KENOYER have been elected a 
member of the board of directors and 
controller, respectively, of Sylvania 
Electric Products Inc. 

s s s 

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

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

* s s 

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

ELECTRONICS WORLD 
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NOW! 
at a price 

you can afford! MAKE MORE MONEY 
BETTER...MORE COMPLETE...LOWER COST.,, 

WITH NATIONAL SCHOOLS SHOP- METHOD 
HOME TRAINING ! 

BETTER...Training that is proved and tested 
in Resident School shops and 
laboratories, by a School that is 
the OLDEST and LARGEST of 
its kind in the world. 

MORE COMPLETE...You learn ALL PHASES of 
Television -Radio -Electronics. 

LOWER COST...Other schools make several courses 
out of the material in our ONE 
MASTER COURSE ... and you 
pay more for less training than 
you get in our course at ONE 
LOW TUITION ! 

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

You are needed in the television, Radio, and Electronics industry! 
Trained technicians are in growing demand at excellent pay- in 
ALL PHASES, including Servicing, Manufacturing, Broadcasting and 
Communications, Automation, Radar. Government Missile Projects. 
NATIONAL SCHOOLS SHOP- METHOD HOME 
TRAINING, with newly added lessons 
and equipment, trains you in your 
spare time at home, for these unlim- 
ited opportunities. including many 
technical jobs leading to supervisory 
positions. 
YOU LEARN BY BUILDING EQUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your 
National Schools course includes 
thorough Practical training -YOU 
LEARN BY DOING! We send you 
complete standard equipment of pro- 
fessional quality for building various 
experimental and test units. You ad- 
vance step by step, perform more than 
100 experiments, and you build a 
complete TV set from the ground up. 
that is yours to keep! A big, new TV 
picture tube is included at no extra 
charge. 
EARN AS YOU LEARN. We'll show you 
how to earn extra money right from 
the start. Many of our students pay 
for their course -and more - while 
studying. So can you! 

RESIDENT TRAINING AT LOS ANGELES 

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

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

January, 1960 

LESSONS AND INSTRUCTION MATERIAL ARE 
UP -TO -DATE, PRACTICAL, INTERESTING. 
Every National Schools Shop -Method 
lesson is made easy to understand by 
numerous illustrations and diagrams. 
All instruction material has been de- 
veloped and tested in our own Resi- 
dent School Shops, Laboratories and 
Studios. 
SEND FOR INFORMATION TODAY .. it can 
mean the difference between SUCCESS 
and failure for you! Send for your 
FREE BOOK 'Your Future in 
Television- Radio- Electronics" and 
FREE Sample Lesson. Do it TODAY. 
while you are thinking about your 
future. It doesn't cost you anything 
to investigate! 

GET THE BENEFITS OF OUR OVER 

50 YEARS EXPERIENCE 

Approved for /fÿ ;. M\ 
GI Training '+ 

z 

ff111 
rr 

JJ r.rlt. Ififf f 1_UZlli 

You get all information 
by mail ... You make 

your own decision ... at 
home! NO SALESMAN 

WILL CALL 

YOU GET... 
19 Big Kits -YOURS TO KEEP! 
Friendly. Instruction and Guidance 
Job Placement Service 
Unlimited Consultation 
Diploma- Recognized by Industry 
EVERYTHING YOU NEED FOR 
SUCCESS! 

SHOP- METHOD HOME TRAINING 
COVERS ALL PHASES OF INDUSTRY 

1. Television, including Color TV 
2. Radio AM 8, FM 
3. Electronics for Guided Missiles 
4. Sound Recording and Hi- Fidelity 
5. FCC License 
6. Automation and Computers 
7. Radar 8 Micro -Waves 
8. Broadcasting and 

Communications 

NATIONALc I 
n SCHOOLS (, 

WORLD -WIDE TRAINING SINCE 1905 

I MAIL NOW TO 
NATIONAL SCHOOLS, Dept RH -10 

4000 S. FIGUIROA ST LOS ANGELES 37, CALIF. I 
Hush free T\' -Radio "Opportunity "Book and sampìe. I I lesson. No salesman will call. 

I 
I 

NAME AGE-, 
ADDR.F'S I 

I 

I 

CITY 
NATIONAL SCHOOLS i Check il interested ONLY in Resident School tra 

STATE 

ining at Les Angela: 

Los Angeles 37, Calif. 
ISETt "`' C' "" D"""zo 4. 

25 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


JB Distributing Co., publicit, : Helen S. 
Quam, Quam- Nichols Co., ERA Show 
Corp., liaison; Jack D. Hughes. Littel- 
fuse, Inc., educational and program; 
George E. Wedemeyer, Wedemeyer 
Electronic Supply Co., credentials; 
Robert E. Svoboda, Amphenol -Borg 
Electronics Corp.. space and arrange- 
ments; Edward Rothenstein, Arco 
Electronics, Inc., finance and show 
study. 

* * * 

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

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

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

8 

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

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

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

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

(Continued on page 144) 

An FCC License can be 

Get Your FCC License 

We Guarantee 
to train you until you receive 

Your FCC License - or your money back 

The Master Course in Electronics will provide you with the mental 
tools of the electronics technician and prepare you for a First Class 
FCC License (Commercial) with a radar endorsement. When you 
successfully cdmplete the Master Course, if you fail to pass the 
FCC examination, you will receive a full refund of all tuition 
payments. 
Cleveland Institute Training Results in success with com- 
mercial FCC examinations ... easily ... and quickly. 

FIND OUT HOW: 
1. The new electronic devices can be handled by you 

2. To solve the problems that will stump your fellow technicians 

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

an FCC License 

our Guarantee of Success in Electronics 

in a Minimum of Time 

t_ -h re's proof of good gobs 

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

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

$et ¿1/1 3 FREE 
OpporlVnllles 

sow to 9' 

CDmmer631 

in Electronics 

for You 

rrnwrerr,. 
nt CC'F,ti.yFU'. 

m 
r':r.rfc..¡.1tU,ylC , 

Successful Electronics 

Receive All These 

Booklets FREE! 

January. 1960 

Accredited by The National Home Study Council 

Cleveland Institute of Electronics 

Desk RN374900 Euclid Ave, Cle veland 3, Ohio 

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

Military 
Radio -TV Servicing 
Manufacturing 
Amateur Radio 

In what kind of work are you 

now engaged' 

Broadcasting 
Home Experimenting 
Telephone Ccmpany 
Other 

In what branch of Electronics 

are you interested, 

Name Age 

Address 

.City Zone State 
Special Tuition Rates to Members of Armed Forr Desk RN-37 
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why 
the most 
advanced 
professional 
cartridge... 

gie 

has ceramic 
elements! 

NEW MAGNERAMIC 
r* 

31 MD7 

For more than 35 years, Electro -Voice has been a leader in 
the development and manufacture of dynamic microphones 
and loudspeakers. Why then, with this extensive experience 
in designing and producing electro- magnetic devices, is 
Electro -Voice introducing the new Magneramic 31 Series 
stereo cartridge using ceramic elements? 
The reason is that Electro -Voice is genuinely convinced that 
a precision ceramic cartridge is the finest type that can be 
made today . definitely superior to the magnetic type. 
The superiority of the Magneramic 31 is demonstrated in 
these three areas. 

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

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

28 

FREEDOM FROM HUM - The increased amplifier gain required 
to satisfactorily drive low- efficiency speakers coupled with 
decreased cartridge output has significantly increased sys- 
tem hum problems. Also, conventional methods of hum 
elimination used in monaural magnetic cartridges become 
difficult or impossible to apply to stereo magnetics. The 
Magneramic 31 completely eliminates these problems -it 
is non -inductive and has adequate output. 
The Electro -Voice Magneramic 31 MD7 cartridge directly 
replaces any monophonic or stereophonic magnetic cartridge 
now on the market. It feeds into the preamp input -jack 
specified for magnetic cartridges and does not require 
adaptors or circuit modifications. 

SPECIFICATIONS - MAGNERAMIC 31 MD7 

Response Range: 20 to 15,000 cps ± 2 db 
Compliance, Vertical: 3.5 x 10 -. cm /dyne 
Contplianer. Lateral: 3.5 x 10 -6 cm /dyne 
Laololion: 28 db L. 1000 cycles 
Tracking Force: 2 to 4 grams in transcription arm 

4 to 6 grams in changer arms 
Styli: .7 mil diamond 
Output: 8 millivolts 
Recommended Load: 22,000 to 47,000 ohms 

(Magnetic phono inputs) 
Elements: 2, Lead Zirconium Titanate (Ceramic) 
Weight: 8 grams 
Terminals: 4. standard .050' connectors 
Mounting Centers: ! ¡' and '.,, fits both 
Audiophile Net: $24.00 

Want more information? Write to Dept. ION for the booklet entitled, 
"FACTS ABOUT THE ELECTRO -VOICE MAGNERAMIC CARTRIDGE" 

gle.&17.47Yeke INC. 
BUCHANAN, MICHIGAN 

ELECTRONICS WORLD 
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"All 6BQ7A's used to have folded heaters ... and 
gave you plenty of trouble. Now, all of us CBS 
6BQ7A tubes have new coil heaters for our new im- 
proved cathodes ... and you don't have heater burn- 
outs, shorts or slumping gain." 

TOTAL RELIABILITY.. 

MAGNIFIED 
3 TIMES 

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

Hey. 
I've 

got 
new 

coil heaters! 
(GOODBYE TO YOUR 

FRONT -END TROUBLES) 

Yes, the new CBS 6BQ7A offers you total reliability 
... proved in performance by leading TV and radio 
set manufacturers. You, too, can profit from the total 
reliability of CBS tubes. Prove it to yourself. Replace 
with CBS. 

. proved in performance 

Receiving, industrial 
and picture tubes 

transistors and diodes 

audio components 

and phonographs 

CBS ELECTRONICS 
Danvers, Massachusetts 
A Division of Columbia Broadcasting System, Inc. 

January, 1960 Y9 
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RESIDENT. SCHOOL COURSES 

Industry needs Electronic Technicians! 

Let RCA 
train you in 
Advanced Electrom 
This is the college -level training you need to 
work with professional engineers on researc 
development or production projects in such fiel 
as: automation, guided missiles, radar, televisio 
computers and other advanced electronic appli- 
cations. 
RCA Institutes Resident School in New Yor 
City offers this comprehensive course that pre- 
pares you for any field of electronics you may 
choose. Other courses in TV & General Electron- 
ics, Radio & TV Servicing, and Radio Telegrap 

Classes start four times each year. Applications 
now being accepted. Approved for Veterans. 

RCA INSTITUTES, INC. 
SCHOOLS OF TELEVISION 

AND ELECTRONIC TECHNOLOGY 
A Service of Radio Corporation of America 

ANOTHER WAY RCA SERVES EDUCATION THROUSH ELECTRONICS 

RCA INSTITUTES, DEPT. EWR -10 

350 W. Fourth St., N.Y. 14, N.Y. 

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

NAME 
please print 

ADDRESS 

CITY ZONE STATE 

For Home Study Courses see od on opposite page 
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HIGH - FIDELITY ANAGRAM 

By JOHN A. COMSTOCK 

(Answer on page 160) 

ACROSS 
1. Network of component 

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

9. A single pulse of recording 
signal. 

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

12. A device that plays rec- 
ords I Colloq.l . 

13. A small woodwind that 
sounds an octave higher 
than an ordinary flute. 

14. Unit used to express mag- 
netic tape recording speed. 
Iabbr.t. 

16. An amplifier makes 
sound louder. 

17. Music often induces rest- 
ful 

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

21. A melody for a particular 
voice or instrument. 

22. Accentuation of a bass 
note by resonance. 

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

25. An interval of silence be- 
tween musical notes. 

28. Quality or character of 
sound. 

29. Vibration of this small 
piece of cane or metal 
gives a woodwind its char- 
acteristic sound. 

30. Wind instrument of the 
oboe family. 

32. The result to be 
achieved in any hi -fi sys- 
tem is realism. 

33. Type of radio transmis- 
sion ( abbr.) . 

34. Public musical perform- 
ance. 

DOWN 
2. Wind instrument in the 

form of a slender conical 
tube in which the tone r. 
produced by a double reed. 

3. A music lover may consid- 
er it a to criti_i -e 
the music of the masters. 

4. The button depressed on 
tape recorder to cut off 
operation. 

5. To regulate the tone- of. 
as the pipes of an organ. 

6. To out sound on a mag- 
netic tape or disc. 

7. Measurement of sound in- 
tensity which corresponds 
to the characteristics of 
human hearing. 

8. Large drum. 
11. Science of sound. 
15. Component in reproduced 

sound not in original pro- 
gram material. 

18. Familiar name for disc 
recording. 

20. Hi -fl speaker especially 
designed to handle the 
lowest audio frequencies. 

23. Bulb -type of record level 
indicator used in some 
types of tape recorders. 

24. Musical tones correspond- 
ing to vibrations greater 
than 260 cps. 

26. Note equal in time value 
to one -half of a semibreve. 

27. "Baritone" of the violin 
family. 

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

1 2 3 4 5 6 7 8 

9 10 II . 
12 . 
16 

13 . 
15 1 

. 
27 

14 

18 

23 

28 . 2 
24 

25 

' 

- 

19 

2 
22 

26 

29 . 
30 

32 

... . 

33 

31 
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ANOTHER W.4Y RCA 

SERVES EDUCATION 

THROUGH 

ELECTRONICS 

t 6 REASONS WHY 
RCA TRAINING 

IN ELECTRONICS 
can be the smartest investment 
you'll make in your entire lifetime! 

1. You get the finest training -at -home 
under the supervision of the RCA 
INSTITUTES, exl,e is in technical 
training for over 50 years. The very 
name "RCA" means dependability, 
integrity, and scientific advance. 

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

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

Send for this 
64 -page Home 
Study Catalog 

FREE!, 

FOR RESIDENT SCHOOL 
COURSES SEE AD ON 

OPPOSITE PAGE 

January, 1960 

4. You get prime quality equipment as a 
regular part of your Course ... equip- 
ment that you keep and use on the 
job. You never have to take apart one 
piece to build another. 
5. You get each study group on a pay -as- 
you-go basis. Should you wish to inter- 
rupt your training at any time, you 
will not owe RCA Institutes a penny 
more, unless and until you decide to 
resume the Course. 
6. You get top recognition - worldwide. 
Graduates of RCA Institutes now 
work for leaders in the electronics 
field; many have their own businesses. 
This record is true tribute to the high 
quality of RCA Institutes training. 

RCA INSTITUTES, Inc. Home Study School Ew -lo 
A Service of Rodio Corporation of America 

350 West Fourth Street, New York 14, N. Y. 
Without obligation, send me FREE 64-page CATALOG on Heme Study 
Courses. No salesman will call. 

Nome Age 
pleose print 

Address 

City Zone State 

Noreen Vets! 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., 5001 Cote de liesse Rd., Montreal 9, Quebec 

To save time, paste coupon on postcard. 
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Latest Information 
on the Electronic Industry 

By ELECTRONICS WORLD'S 
WASHINGTON EDITOR 

J 

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

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

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

TV- TORPEDO RETRIEVING DEVICE TO BE BUILT -A combination mobile deep -water TV system 
and a retrieving device for spent torpedoes is being designed for use by the U.S. 
Naval Torpedo Station, Keyport, Washington, at the Torpedo Test Range in Dabob Bay, 
an arm of Puget Sound. A self -propelled unit, making use of closed- circuit TV, it 

will feature deep -water lights to illuminate the camera's field of view. An operator 
in a surface vessel will be able to guide the unit and view the underwater area over 
a TV screen. When a torpedo is sighted, the operator will guide the unit to it and a 
pair of claws will clamp the torpedo and bring it to the surface. 

HIGH -POWERED SUN BATTERIES ON EXPLORER VII FOR TRANSMITTERS -Sun batteries, 100 times 
as powerful as those on Vanguard I, capable of generating a minimum of 5 watts con- 
tinuously, are in the 91.5 -pound Explorer VII now in orbit. The batteries have over 
2000 solar cells imbedded in ceramic cement, which in turn fills aluminum trays 
covered with fused silica windows held in place by aluminum frames and sealed by a 
rubber gasket. To insure constant flow of current, irrespective of spin or tumble, 
the cells have been grouped in six power units, any one of which can provide the 
necessary power. Thus, at least one group will be in full sunlight at all times the 

satellite is not in the earth's shadow. 

ARMY SCIENTISTS SHARE $25,000 AWARD FOR MINIATURIZATION ROLES -Five Army scientists 
from the Diamond Ordnance Fuze Laboratory in Washington, D.C., whose breakthrough in 

miniaturization has made it possible to pack five times as much electronic gear into 
missile nose cones, recently shared a $25,000 award. At a Pentagon ceremony, Secre- 
tary of the Army Wilbur M. Brucker presented the awards ($5000 each) to Thomas A. 

Prugh, Mrs. Edith M. Olson, Norman J. Doctor, James R. Nall, and Dr. Jay W. Lathrop. 

AVIATION AGENCY SEEKS METHOD TO IMPROVE VOICE OVER RADIO -A $55,000 contract has been 
awarded to Blonder -Tongue Labs by the Federal Aviation Agency for research on radio 

transmission of the human voice and the development of an experimental device to 

improve the intelligibility or ease of understanding of voice communications in avia- 

tion. The project will involve study of the human voice and the acoustical environ- 
ment in which air -traffic control activities are conducted. - 
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that's preferred among 
all modern designs! 

ITS THE SLIM, TRIM NEW 
330 MICROPHONE SERIES 
Dynamic, Ceramic and Crystal Models 

BY AS,,4Alloorig 

ACTUAL 
SIZE 

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

Yes, here's a classic design in modern, compact microphones -small, slender, unobtru- 
sive, a beauty in simplicity. But the greatest achievement is in the magnificent performance 
quality of the Series among a great host of applications. 

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

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

Ceramic Model 333 is a wide -range microphone offering a similarly high new level 
of perfection for tape recording, P. A. Systems, etc. 

Crystal Model 332, with satin chrome body and cap, black grille, is already famous 
through widespread use. Performance throughout the series is of the highest order. THUS, 
THE GREATEST NEWS OF ALL CONCERNING THESE NEW ASTATIC UNITS IS 
THEIR AMAZINGLY LOW COST! Check out these new Astatic Microphones at your 
first opportunity. 

Model Type 
Frequency 

Output Ronge Impedance Finish List Price 

331 Ceramic -56 db 300. 5,000 High ) Black Body 
and Grille, 

$17.90 

333 Ceramic -58 db 30.12,000 17.90 High 
1} 

Chrome Cap 

335H Dynamic -56 db 50- 12,OQ0 High ) 
Ch 
TV 

rcGrey 
Body, 

me C ap 
26.50 

3351 Dynamic -57 db 50. 12,000 23.50 low and Grille 

NOTE: Model 331 has momentary - 
on, spring -return switch, is fur- 
nished with hang-up bracket. 
Cable provides for audio and re- 
lay connections. All other 
models have slide switch with 
"lock -on" position, are complete 
with lovelier and stand adaptor 
with 5/e " -27 thread. 

THE 
_ ,nawn lxl veeLe PG 

CORPORATION, CONNEAUT, OHIO 
In Canada: Canadian Asiatic Limited, Toronto, Ontario 

Export Sales: Roburn Agencies, Inc., 431 Greenwich St., N. Y. 13, N. Y., U. S. A. 
January, 1960 

GO BY BRAND.. 
GO BU ASTATIC 
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DUAL DIELECTRIC ULTRA -RELIABLE WI 

SPRAGUE 

ROCK -HARD 
CONSTRUCTION 

BLACK BEAUTY® 
CAPACITORS 

BEAT HEAT AND HUMIDITY 
New DIFILM Black Beauty Capacitors lead the way in 

tubulars! The operating temperature range of these 
new capacitors goes up to 105 C (221 F) without volt- 

age derating. Capacitance tolerance is held to ± 10 %.* 

The new dual dielectric used in DIFILM Capac- 

itors combines the proven long life of paper capacitors 
with the effective moisture resistance of polyester 
plastic film capacitors ... to give you performance 
that can't be beat. 

Here's the kind of performance you can expect from 

DIFILM: very high insulation resistance, low power 
factor, moderate capacitance change with temperature, 

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

This high performance is fully protected by HCX ®, 

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

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

'from .001 oF op 

The major capacitor improvements come from SPRAGUE® 
world's largest capacitor manufacturer 

SPRAGUE RESEARCH IS CONSTANTLY PRODUCING NEW AND BETTER CAPACITORS FOR YOU 

ELECTRONICS WORLD 34 
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Listen to the EICO Hour, WBAI -FM, 99.5 MC, Mon., Thurs., Sat., 7 -8 P.M., 8, Sat. 3 -4 P.M. 

"The overall design of the HF -81 is conservative, honest and 
functional. It is a good value considered purely on its own merits, 
and a better one when its price is considered as well." - Hirsch -Houck Labs (HIGH FIDELITY Magazine) 

Advanced engineering Finest quality components 
"Beginner- Tested," easy step -by -step instructions 
LIFETIME service & calibration guarantee at nominal cost 
IN STOCK - compare, then take home any EICO equipment - right "off the shelf'- from 1500 neighborhood EICO dealers. 

Stereo Preamplifier HF8S 

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

FM Tuner HFT90 FM /AM Tuner 
AM Tuner HFT94 HFT92 

rl 

Stereo Amplifier -Preamplifier HF81 

HF81 Stereo Amplifier -Preamplifier selects, 
amplifies, controls any stereo source 8 feeds it 
thru sell -contained dual 14W amplifiers to a 
pair of speakers. Provides 28W monophonically. 
Ganged level controls, separate balance control, 
independent bass 8 treble controls for each 
channel. Identical Williamson -type, push -pull 
EL84 power amplifiers. "Excellent" - SATURDAY 
REVIEW; HI -FI MUSIC AT HOME. "Outstanding 
quality . extremely versatile. " -ELECTRONICS 
WORLD LAB -TESTED. Kit $69.95. Wired $109.95. 
Includes cover. 
HF85 Stereo Preamplifier is a complete, master 
stereo preamplifier- control unit, self -powered for flexibility 8 to avoid power -supply problems. Dis- 
tortion borders on unmeasurable even at high 
output levels. Level, bass, 8 treble controls inde- 
pendent for each channel or ganged for both 
channels. Inputs for phono, tape head. mike, AM, 
FM, 8 FM- multiplex. One each auxiliary A & B 
input in each channel. Switched -in loudness corm 

HI-II 
"Extreme 

REVIEW, Kit$39.95. tared $64.95. Includes 
cover. cover. 
New HF87 70 -Watt Stereo Power Amplifier: Dual 
35W power amplifiers of the highest quality. 
Uses top-quality output transformers for undis- 
torted response across the entire audio range at full power to provide utmost clarity on full 
orchertra A organ. IM distortion 1% at 70W, 
harmonic distortion less than 1% from 20 to 
20,000 cps within 1 db of 70W. Ultra- linear con- 
nected EL34 output stages g surgistor- protected 
silicon diode rectifier power supply. Selector 
switch chooses mono or stereo service; 4, 8, 
16. and 32 ohm speaker taps, input level con- trols: basic sensitivity 0.38 volts. Without exag- 
geraLun. one of l e be: y finest stereo amplifiers 
available regardless of price. Uso with sell - 
powered steico preamplifier- control unit (H185 
recommended). Kit $74.95. Wired $114.95. 
HIES 28W Stereo Power Amplifier Kit $43.95. 
Wired $74.95. 
FM Tuner HFT90: Prewired, prealicned, tempera- 
ture- compensated "front end" is drift -free. Pre - wired exclusive precision eye- tronic, traveling 
tuning indicator. Senr ::lull 

. 15 try 1m 20 db quieting; 2.5 uy for 3C Co go.et :n .:,,U limiting 
January, 1960 

from 25 uv. IF bandwidth 260 kc at 6 db points. 
Both cathode follower 8 FM- multiplex stereo 
outputs, prevent obsolescence. Very low distor 
tion. "One of the best buys in high fidelity kits." - AUDIOCRAFT. Kit $39.95'. Wired $65.95'. 
Cover $3.95. 'Less cover, F.E.T. Incl. 
flew AM Tuner HFT94. Matches HFT90. Selects 
"hi -fi" .vide (20c - 9kc (n 3 ub) or weak - 
station narrow (20c - 5kc of -3 db) ban ̂ pass. 
Tuned RF stage for high selectivity & sensi- 
tivity; precision eye -tronic tuning. Kit $39.95. 
Wired $65.95 Incl. Cover 8 F.E.T. 
New FM /AM Tuner HFT92 combines the re- 
nowned EICO HFT90 FM Tuner with excellent 
AM tuning facilities. K t $59.95. Wired $94.95. 
Includes cover & F.E.T. 
New AF -4 Stereo Amplifier provides clean 4W 
per channel or 8W total output. Inputs for 
ceramic /crystal stereo pick -ups, AM -FM stereo, 
FM -multi stereo. 6-position stereo /mono selec- 
tor. Clutch-concentric level 8 tone controls. Use 
with a pair of HIS -S Speaker Systems for good 
quality. low -cost stereo. Kit $38.95. Wired $64.95. 
HF12 Mono Integrated Amplifier provides corn - 
plete "front-end" facilities and true high fidel- 
ity performance. Inputs for phono. tape head, TV, 
tuner and crystal ceramic cartridge. Preferred 
variable crossover, feedback type tone control 
circuit. Highly stable Williamson -type power 
amplifier circuit. Power output: 12W continuous, 
25W peak. Kit $34.95. Wired $57.95. Includes 
cover. 
New HFS3 3 -Way Speaker System Semi -Kit com- 
plete with factory -built as " veneered plywood (4 
sides) cabinet. Bellows -suspension. full -inch ex- 
cursion 12" woofer (22 cps res.), 8" mid -ran e 
speaker with high internal damping cone Tor 
smooth response. Stn" cone tweeter. 214 cu. ft. 
ducted -port enclosure. System 0 of 1/2 for smooth- 
est frequency 8 best transient response. 32- 
14.000 cps clean, useful response. 16 ohms 
impedance. HWD: 261 /a ", 13'e ".141/2". Unfinished 
birch $72.50. Walnut, mahogany or teak $87.50. 
New HISS 2 -Way Speaker System Semi -Kit corn- rile with factory -built 3 /a" veneered plywood (4 
$ices) cabinet. Bellows- suspension, Vs" excur- 

Stereo Integrated Amplifier AF4 

12W Mono Integrated Amplifier HF12 
Other Mono Integrated Amplifiers: 
50, 30, A 20W (use 2 for stereo) 

2 -Way Bookshelf 
Speaker System NISI 

3 -Way Speaker System HFS3 
2 -Way Speaker System HISS 

lion, 8" woofer (45 cps res.. 8 31" cone 
tweeter. 11/4 cu. ft. ducted -port enclosure. Sys- 
tem 0 of a for smoothest frequency á best 
transient response. 45- 14,000 cps clean. useful 
response. HWD: 24 ", 121/2', 101/2". Unfinished 
birch $47.50. Walnut, mahogany or teak $59.50. 
HFSI Bookshelf Speaker System complete with 
factory -built cabinet. Jensen 8" woofer, match- 
ing Jensen compression -driver exponential horn 
tweeter. Smooth clean bass; crisp extended 
highs. 70-12,000 cps range. 8 ohms. HWD: 23" x 
11" x 9 ". Price $39.95. 
NFS2 Omni -Directional Speaker System (not illus.) 
HWD: 36 ". 15' a", 111/2". "Eminently musical" 
- HIGH FIDELITY. "Fine for stereo" - MODERN 
HI -Fl. Completely factory- built. Mahogany or wal- 
nut $139.95. Blond $144.95. 

IMPORTANT NOTE: All EICO kits built 
according to our instructions, and all 
FICO factory -assembled equipment, con- 

form to the high standards and specifica- 
tions as published in EICO literature and 

advertisements. All EICO factory -assembled 
equipment is completely and meticulously hand - 

wired throughout - no printed circuitry: each 
factory- assembled unit is 100% final- tested 

throughout for each feature and function - no 
"spot" or "partial" checking. In EICO's final- 
test techniques, nothing is left to chance. 

Fill out coupon on next page for FREE CATALOG. 
Ask your Elea ier At [ICJ'$ . u,u, ive SIcliEO RLCORO hOrIUS 

35 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


The specs prove it ...your best buy is 

B 

TV -FM SWEEP GENERATOR 

AND MARKER =368 
KIT $69.95 WIRED $119.95 

4l r 

I1 4-, 4, 4' 

D 

PEAK -TO -PEAK 

VTVM =232 & 

UNIPROBE (pat. pend) 

KIT $29.95 

WIRED $49.95 

a . i 

A Tests all receiving tubes (picture tubes with 
adapter), n -p -n and p -n -p transistors. Corn- 

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

B Entirely electronic sweep circuit with accu 
rately- biased increductor for excellent line. 

arity. Extremely flat RF output. Exceptional tuning 
accuracy. Hum and leakage eliminated. 5 fund. sweep 
ranges: 3.216 mc. Variable marker range: 2 -75 mc 

A 

DYNAMIC CONDUCTANCE 
TUBE & TRANSISTOR 

TESTER =666 
KIT $69.95 WIRED $109.95 
Complete with steel cover & hander 

C 

RF SIGNAL GENERATOR =324 
KIT $26.95 WIRED $39.95 

in 3 fund. bands, 60-225 mc on harmonic band. 
4.5 xtal marker osc., xtal supplied. Ext. marker 
provision. Attenuators: Marker Size, RF Fine, RF 
Coarse (4 -step decade). Narrow range phasing con- 
trol for accurate alignment. 

c 150 kc to 435 mc with ONE generator in 6 
fund. bands and 1 harmonic band! -±1.5% freq. 

accuracy. Colpitts RF osc. directly plate -modulated 
by K- follower for improved mod. Variable depth of 
int. mod. 0 -50% by 400 cps Colpitts osc. Variable 
gain ext. mod. amplifier: only 3.0 v needed for 30% 
mod. Turret- mounted, slug -tuned coils for max. ac- 
curacy. Fine and Coarse (3 -step) RF attenuators. 
RF output 100,000 uv, AF output to 10 v. 

D Uni -Probe - exclusive with FICO - only 1 

probe performs all functions: half -turn of probe 
tip selects DC or AC -Ohms. Calibration without re- 

E 

COLOR & MONOCHROME 

DC TO 5 MC LAB & TV 

5" OSCILLOSCOPE =460 
KIT $79.95 WIRED $129.50 

5" PUSH -PULL 
Oscilloscope =425: 
Kit $44.95 Wired $79.95 

moving from cabinet. Measure directly p -p voltage 
of complex 6 sine waves: 0 -4, 14, 42, 140, 420, 1400, 
4200. DC /RMS sine volts: 0 -1.5, 5, 15, 50, 150, 500, 
1500 (up to 30,000 v. with HVP probe, & 250 mc with 
PRF probe). Ohms: 0.2 ohms to 1000 megs. 442" 
meter, can't- burn -out circuit. 7 non -skip ranges on 
every function. Zero center. 

E Features DC amplifiers! Flat from DC to 4.5 mc, 
usable to 10 mc. Vert. Sens.: 25 my /in.; input 

Z 3 megs; direct -coupled & push -pull throughout. 
4 -step freq.- compensated attenuator up to 1000:1. 
Sweep: perfectly linear 10 cps - 100 kc (ext. cap. 
for range to 1 cps). Pre -set TV V & H positions. 
Auto sync. lim. & ampl. Direct or cap. coupling; 
bal. or unbal. inputs; edge -lit engraved lucite screen 
with dimmer control; plus many more outstanding 
features. 

FREE CATALOG shows you HOW TO SAVE 50% on 65 models of top quality professional test equipment. MAIL COUPON NOW! 

New Transistor 
Portable Radio RA -6 
Kit $29.95 
Wired $49.95 
Incl. F.E.T.; less 9V batt 
Prealigned RF, IF 
xfmrs; push -pull 
audio; 6 " spkr. 

PAT PEND 

NEW Power L Bias 
Supply for 
Transistorized 
Eqpt. 01020 
Kit $19.95 
Wired $27.95 

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

Add 5% in the West. G 1959 

4 TURN PAGE FOR MORE EICO VALUES 
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v 
il1 

NEW Tube & 
CRT Fil. 
Tester 0612 
Kit $3.95 
Wired $5.95 
Fast- checks 
radio /TV tubes, 
pilot lamps, etc. 

. 

r> 

R -C Bridge & R -C -L 
Comparator =9509 
Kit $19.95 
Wired $29.95 
Reads 0.5 ohms - 
500 megs, 
10 mmfd -5000 mfd, 
power factor 

I 

.ft 

Series /Parallel 
R -C Combination 
Box 01140 
Kit $13.95 
Wired $19.95 

Tube Tester - 625 
Kit $34.95 
Wired. $49.95 

tests 600 mil 
series string type 
tubes 

illuminated 
roll -chart 
Pis Tube Test 
Adapter $4.50 

VTVM Probes 
Kit Wired 

Peak -to -Peak $4.95 $6.95 
RF $3.75 $4.95 
High Voltage 
Probe -1 $6.95 
High Voltage 
Probe -2. $4.95 
Scope Probes 
Demodulator. $3.75 $5.75 
Direct $2.75 $3.95 
Low Capacity $3.75 $5.75 

6V & 121I Battery 
Eliminator 
L Charger =1050 
Kit $29.95 
Wired $38.95 
Extra -filtered for 
transistor mint. 
=1060 Kit $38.95 
Wired $47.95 

20,000 Ohms /Volt 
V -O -M =565 
Kit $24.95 
Wired $29.95 
1000 Ohms /Volt 
V -0 -M .536 
Kit $12.90 
Wired $14.90 

FICO 

33 -00 Northern Blvd. 

L.I.C. 1, N.Y. 

EWI 

Show me HOW TO SAVE 50% on p Test Instruments 
Hi -Fi Ham Gear. Send free Stereo Hi -Fi 

Cuide. Send me FREE Catalog, name of neighborhood 
dealer. 

Name. 

Address .. _. 

City Zone state 

ELECTRONICS WORLD 
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Air Traffic Control 
by z,crH,oivlcs 

By JAMES A. NILAND 
Former Assistant fo the Administrator, Reg :on I, Federal Aviation Agency 

With more and faster planes, the control 
task with no margin for error. The job 

MANY of us have forgotten that less than 20 years ago. 
air travelers "zipped" through the sky at what was 
then the fantastic speed of approximately 150 miles - 

an- hour. Not only the speed, but the altitude of 18,000 to 
20.000 feet was sufficient to identify one as a seasoned air traveler. 

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

And while the speed of aircraft has increased, so has the number of aircraft flying the airways criss -crossing the 
United States. In 1939 there were approximately 29,000 
licensed aircraft; there were upwards of 110,000 licensed 
to fly in 1959. Approximate figures in the various categories are: military 42,000, air carrier 2000, and general aviation 
over 65.000. The latter category includes all aircraft either privately or corporately owned. In short, it accounts for all aircraft except military and airline aircraft. 

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

The essential tools of air traffic control are radio and 
J y, 1960 

of air traffic must be a precise 
is being done by electronics. 

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

Air Route Traffic Control Centers 
Control of aircraft is under two basic sets of rules: IFR 

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

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

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

Air Traffic Control Centers differ from airport control 
towers. Centers direct traffic between terminal areas; 
control towers guide air traffic in a radius of approxi- 
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View taken from inside an airport traffic control tower. The 
tower controls air traffic within about 20 miles of airport. 
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OAKLAND 

GHk A 

SAL L AKE 
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ST 
TS 

A New York area traffic controller keeping track of aircraft 
movements by noting flight location on flight progress strip. 
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Fig. I. The FAA air route traffic control center areas are shown above. 

mately twenty miles of the airport. 
An ARTC is a facet of air travel not 

known to most plane passengers. Un- 
like the airport control tower visible to 
all, the FAA ARTC is usually some dis- 
tance from the ramps and runways. 
At New York's International (Idle - 
wild I Airport, it is housed in Hangar 11 
about two miles distant from the pas- 
senger terminal and control tower. Al- 
though designated as a "hangar," it is 
actually a three -story building with 
more than half its area given over to 
air traffic control and electronic 
equipment. 

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

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

Communication 
Communication is, of course, the 

heart of air traffic control. New York's 

38 

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

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

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

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

The Flight Plan 

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

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

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

VOR and ILS 

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

Spaced approximately every hundred 
miles along the airways are v.h.f. omni- 
range IVORi stations. Wherever lo- 
cated. they are an object of curiosity. 
Their location, dependent on the 
straight -line airway, might place them 
in a remote mountain spot, the edge of 
a town. or near an airport. They are 
painted in a red and white checker- 
board style and have an unusual ap- 
pearance. 

The system is an all- directional 
range station, giving hearings for the 
entire 360 degrees around the compass. 

Air route surveillance radar (ARSR) antenna. 

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

y. 1960 

eEeCOH 

This is a stack. Depending on the amount of 
traffic, an airport may have one or many 
stacks. Stacks are used in bad weather when 
planes cannot land as frequently as in good 
weather. They are also used in good weather 
when heavy traffic prevents a plane from 
landing immediately. Stacks, resembling 
race track patterns, are permanently estab- 
lished near an electronic "fix," which may 
be a VOR, a low -frequency range station. 
or a homing beacon. Each leg is designated 
as either one or two minutes before turn at 
the standard rate of five degrees per sec- 
ond. In the New York area most holding 
patterns are one minute pet leg because of 
the heavy traffic. 

Stacks are "built" from the bottom up 
by the Air Route Traffic Control Center. 
The New York Air Route Traffic Center, 
in building its various stacks (some twenty - 
five in all), coordinates its work with the 
control towers at Idlewild, LaGuardia and 
Newark airports. In essence, the center 
builds the stack and the tower unloads if. 

Stacks are built at thousand -foot levels 
starting from 3000 feet and ranging up to 
10,000 feet altitude. Jets with their high 
rate of fuel consumption prefer to be held 
at higher altitudes, which are most econom- 
ical for fuel consumption. Jets are usually 
given expeditious handling when placed in 
a holding pattern. 

Traffic controllers at display scopes of airport surveillance radar (ASR) equipment. 
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VOR transmitter building located at New 
York's International Airport (Idlewild). 

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

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

l 
RADAR 

r- CIRCUITS 

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

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

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

the tips of his own plane's wings. 

Computers in Control Centers 
The final decisions in air traffic con- 

trol are made by the air traffic con- 
trollers in the control centers and air- 
port towers. Their responsibility is 
heavy. The present and future tools of 
the air traffic controller are electronic 
instruments. The Federal Aviation 
Agency, which is responsible for the na- 
tion's air traffic control system, has 
pointed out that modernization of the 
airways involves "increased installa- 
tions of radar and other electronic 
equipment." 

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

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

(Continued on page 152) 
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Fig. 3. Functional block diagram of the scan conversion system. Heart of unit is special cathode -ray tube (TMA 403X1 that 

writes radar information on internal target grid with one electron beam and reads TV information with another electron beam. 
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SYMBOLIC of the Jet Age, our cover 
shows a portion of one of American 

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

The nose cone has been raised in order 
to show the antenna of the weather sur- 

veillance radar. This equipment has proved 
to be so valuable that the FAA has re- 

cently proposed a new safety regulation 
calling for the installation of this type of 
gear on all airliners. The particular radar 
installed in the plane on our cover is an 

RCA AVQ -I0, operating in the 5 -cm. band. 
The radar has a maximum range of 150 

miles. The antenna rotates through 360 de- 
grees, although the radar beam is cut off 
toward the rear by the plane's fuselage. 
The normal coverage angle is therefore 

from wingtip to wingtip, or about 210 de- 
grees. The antenna can also be tilted down- 
ward or upward for better coverage. The 

nose cone is made of special material that 
is transparent to the radar beam. 

The Newark control tower, recently built 
by the Port of New York Authority at a 

cost of $13/4- million, is one of the most 

modern and well- equipped structures of its 

type. Although Newark does not handle 

¡et flights, except in an emergency, this 
tower is symbolic of the importance of 
electronics in air traffic control. About SI- 
million of electronic equipment is installed 
here, including 29 transmitters, 22 receiv- 
ers, direction finding, and air surveillance 
radar gear. In addition, the tower controls 
two instrument- landing systems, one omni- 

radio range, distance measuring equip- 
ment, and a telecommunication network. 
To maintain and operate this complex net- 

work, the FAA has staffed the tower with 

16 highly skilled electronic specialists and 

58 air traffic controllers. 
(Tower photo by Bob Loeb: plane photo 

courtesy American Airlines.) 
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S SOUELCH DISABLE SWITCH 

Fig. I. Simple circuit 
modification used. v woeHOnc 
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The added squelch- disable 
switch is a rotary type 
mounted on the front panel 

. 

A "Rush Suppressor" for Citizens Radio 
By JAMES D. GREEN / 

Chief Engineer, WELO 

HAVE you ever listened to a super - 
regenerative receiver for a fairly 
long time and wished you had a 

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

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

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

:After some deliberation the simple 
January, 1960 

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

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

sc 

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

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

(Continued on pxtge 140) 

Top- chassis view of the transceiver showing the location of the added components. 

CR 
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t Aluminum Music Sphere 
From the world of tomorrow comes this "Forecast Music 
Sphere," created by Lester Beall for the Aluminum Co. 
of America. The novel enclosure houses a stereo music 
system with extending satellite speakers which telescope 
into the aluminum body shell. The front hemisphere is 

opened to reveal turntable and amplifier controls. The 
prototype design represents a design concept. It is not 
on the market, and there are no immediate plans to place 
it in production. 

Recent 
Developments 

in 
Electronics 

i 

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

Retarded Surface Wave Antenna 
A retarded surface wave antenna with high gain and 
low silhouette has been developed by Chance Vought 
Electronics Division for use in airborne early warning 
radar as well as ground based and shipboard radar. 
Initial tests showed such good performance character- 
istics that the company devoted additional efforts to 
perfecting the design. Most airborne radar antennas 
are so large in diameter and thickness that they pre- 
sent aerodynamic and weight problems for the aircraft 
designer. A 33 -foot retarded surface wave antenna 
would be only 1% feet in thickness and weigh 2400 

pounds, compared to 8 feet and 5030 pounds for a 

parabola -type antenna. At the same time the new 

antenna would equal or exceed a conventional antenna 
in electrical performance. The design is adaptable to 
various sizes and configurations. 
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(Twin Tropo Scatter Antennas 
A pair of 60 -foot tropospheric scatter 
antennas, specially mounted at opposite 
ends of a 180 -mile long section of the 
Gulf of Mexico, form a vital link in a 
new communications network built for 
the U. S. Air Force's Eglin Gulf Test 
Range. Built at a cost of $6- million, the 
entire 565 -mile long network is being 
used for high -speed transmission of 
timing, telemetering, radar data, and 
voice signal information along the 
missile range. The antennas were built 
by Blair -Knox Co. and erected by Phil - 
co Corp. 

` .,. . ' v 
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t .. 
Boxcar -shaped 
Radar Antenna 
A rotating 50 -ton radar antenna, 104 
feet long, will warn against enemy air 
attack when it joins the nation's SAGE 
defense network in the near future. 
Developed for the Air Force by Ray- 
theon Co. under a $20- million engineer- 
ing program, the super sentry will 
detect invaders hundreds of miles away 
to give early warning. 

Ticker -Tape TV 
At the modern new offices of Goodbody & Co.. New York City, 
a network of strategically located closed- circuit TV receivers 
flashes pictures of stock ticker tapes to customers, partners, 
and employees in all executive and sales areas. The TV 
equipment, designed by General Precision Laboratory Inc., 
enables the firm to provide faster and more efficient service 
for clients. 

Automatic Testing of TV Picture Tubes 
Latest innovation in the manufacture of black -and -white 
television picture tubes is a new automatic testing machine 
which has been installed at the RCA Electron Tube Division's 
plant in Marion, Ind. This precision instrument performs 
26 different tests on the tubes at a rate of 600 per hour. 
J y, 1960 
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Fig. I. An acoustically unbalanced room 
may cause the speaker system to sound 
unbalanced to the listener. Stereo speak- 
ers are at A and B, listener is at X. 

Room Acoustics for Stereo 
PART 1 BASIC PRINCIPLES 

Fig. 2. An arrangement whereby im- 
proved acoustic symmetry among listener, 
speakers, and room is obtained by a re- 
arrangement of room furniture of Fig. I. 

By ABRAHAM B. COHEN Advanced Acoustics Corp. 

There is an intimate relation between the stereo 
speaker system and the listening room. Here are the 

general principles to be followed for best results. 
ROOD sound reproduction requires 
'{ controlled acoustics in the listening 

room. For stereo listening, the 
room acoustic problem becomes even 
more critical because the reverberant 
room conditions and reflective wall sur- 
faces may either greatly enhance the 
stereo effect or completely destroy it. 

In achieving optimum stereo effect, 
there is an intimate relationship be- 
tween the type of stereo speaker sys- 
tem used and the acoustic conditions of 
the room. Because of the many differ- 
ent types of speaker systems and the 
innumerable types of listening rooms, 
a simplified approach to the speaker - 
room combination will be covered. This 
approach may then be extended to di- 
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verse types of loudspeaker systems. 
Proper speaker placement for high - 

fidelity stereo reproduction is consid- 
erably more complex than for high - 
fidelity monophonic program material. 
In single -channel reproduction we have 
but one problem as far as the loud- 
speaker is concerned, i.e.. at which spot 
in the room will the loudspeaker per- 
form best? With stereo we have a com- 
pound problem which involves: (a) 

how far apart shall the speakers be? 
and (b) how shall they be angled to- 
ward the listening area? This leads to 
the next point (c) which involves the 
best place to sit, stand, or recline to get 
the best stereo effect. Unfortunately, 
many articles in the stereo literature 

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

Psycho- Acoustic Enlargement 

The conditions which characterize a 

good listening room, whether for mono- 
phonic or stereo service, involve two 
simple factors. The first is that the 
room be reverberant to the proper 
degree to give the reproduced sound 
"liveness." The room should not be too 
reverberant for then the reproduced 
sound would appear too cavernous, 
hollow, and indistinct. Nor should the 
room be overstuffed for then it would 
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sound dead and somber. To a consider- 
able degree, stereo systems tI-emselves 
produce a psycho -acoustical revision of 
the absolute acoustic properties of the 
listening room. This, in effect, may 
make a room seem larger than it really 
is simply because of the apparent dis- 
crete localization of different sections 
of a large orchestra to separated areas 
within the room. The very essence of 
stereo sound reproduction thus "push- 
es" the walls of the room apart. Our 
minds automatically tend to convert 
this "spread out" reproduced orches- 
tra into a "stage" for the orchestra. 

Such psycho -acoustic enlargement, 
when listening to monophonic, or 
single -channel, program material ra- 
diated from one central speaker open- 
ing, would be virtually impossible. 
Some efforts are made to produce arti- 
ficial enlargement of monochannel re- 
cordings at the recording studio by the 
judicious injection of controlled 
amounts of reverberation. There have 
been many "pop" selections recorded 
with this artificial reverberation added 
--but in many instances so poorly done 
that the music and singer are all but 
lost in the muddled "barrel of sound." 

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

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

In the early days of stereophony, it 
was frequently noted that, when a 
switch was made from monophonic to 
stereophonic playback, to get the same 
"loudness" effect, the total gain of the 
amplifiers had to be reduced. Perhaps 
these were the first straws in the 
(acoustic) wind that tended to show 
that with monophonic reproduction the 
January, 1960 

ear needed more re- enforcement from 
its surroundings to get the same loud- 
ness effect as for the stereo reproduc- 
tion. From this we may possibly con- 
clude that a "live -r" reverberation 
condition is desirable for monophonic 
reproduction than for stereo reproduc- 
tion. This leads us to the thought that 
it would be desirable not only to be able 
to correct our listening rooms in gen- 
eral so as to present the proper acous- 
tic environment but to make this 
acoustic adjustment variable to ac- 
commodate changing conditions of 
playback methods, types of programs, 
or number of people in the room. 

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

Reverberation Adjustment 
In bringing the concert hall into the 

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

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

tion so that t soord seems to persist 
loud (hut not mccssarily clear) as we 
continue to bellow to our heart's con- 
tent. On the other hand, if we were 
enmeshed deep in a well- stocked 
clothes closet. we could shout until we 
turned blue with exertion and would 
still sound weak and feeble. The hard 
reflective surfaces of the bathroom 
make the room "live." The soft, ab- 
sorbent "stuffing" of the clothes closet 
makes the closet "dead." In between 
these acoustical extremes lies an ac- 
ceptable mean for good concert hall- 
or for that matter -- listening room 
liveness. Our acoustic goal is to achieve 
a room condition which is live enough 
to give fullness and body to all the 
musical resonances yet not so live that 
recurrent echoes will blur the original 
rich sound. There have been many de- 
terminations as to the optimum degree 
of liveness for the concert hall, and 
these same principles may be readily 
applied to your own stereo listening 
area. However, before we illustrate the 
application of "acoustic room condi- 
tioning," with emphasis on stereo 
speaker placement, it would be helpful 
to examine the reverberation units with 
which we will be concerned. 

Room Interior Surfaces 
If a room is "live," its boundary sur- 

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

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

TH1 RAY COMPLETELY 
LOS- 

"ABSORBED' 
BY OPEN 

WINDOW 

THIS RAY PARTIALLY ABSORBED AND 
PARTIALLY REFLECTED BY RUG 
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D E F 
Fig. 4. There are many stereo speaker systems in use today as is shown above. 

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

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

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

Special Stereo Needs 

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

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

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

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

Speaker "A" sends a direct sound to 
the listener via ray 1 and considerable 
wall -reflected sound to the listener via 
rays 2 and 3. On the other hand, Speak- 
er "B," while it may transmit direct 
sound to the listener, sends very little 
reflected sound to his ears for there is 
the "open space" of the dining ell in 
front of it. Thus the sound from Speak- 
er "A" will be louder to the listener. A 
second effect is that there will be con- 
siderable high -frequency loss from 
Speaker "B" as heard by the listener. 
The high frequencies from Speaker "B" 
that continue on straight ahead are al- 

most completely lost to the listener 
while the highs from Speaker "A" come 
to him directly and by reflection. Con- 
sequently, although the speakers may 
have been perfectly balanced acousti- 
cally, their reproduction at the ear's 
location is unbalanced, with the un- 
balance being preponderantly in the 
high- frequency range, due to the dif- 
ferential reflective conditions bridging 
two speakers and the listener. This is 
unfortunate because much of the stereo 
effect is contributed by the higher fre- 
quencies. If we lose the highs, we lose 
the directional sense of the system. 

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

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

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

Some Different Approaches 

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

There are in use today speaker sys- 
tems of many types which, as shown 
in Fig. 4, although greatly different, 
yield discernible and psycho- acousti- 
cally acceptable stereo. In addition to 
the two separate speaker systems (Fig. 
4A), there are systems which consist of 
two full -range end systems with a 
"phantom fill" as a third channel in 
the middle (Fig. 4B). There is a sys- 
tem where the major bass information 
is all blended in one central system and 
the higher frequency stereo- determin- 
ing components are displayed by end - 
placed outboard speaker components 
(Fig. 4C). There is also a system which 
is enclosed in one cabinet where the 
stereo effect is produced by reflecting 
into the room -from each of its back 
hinged end doors- -the full program 
content of each channel respectively 
(Fig. 4D). In addition, there is a sys- 
tem where the lows are blended in one 
woofer and dispersed by the rear wall, 
and the high- frequency components of 
each channel are guided by the front 
hinged end doors to be randomly re- 
flected by the room walls (Fig. 4E). 
Finally (at this writing, at least 1, there 
is the system where the blended lows 
and highs from one channel radiate 
from one system and only the highs 
from the other channel have a separate 
speaker (Fig. 4F). 

Obviously, not all these systems are 
'best" systems. They each have their 

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

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

To briefly illustrate the complexity 
of the problem, take the last item just 
noted --the type of music being repro- 
duced in relation to speaker system 
and room acoustics. If the stereo pro- 
gram material were that of a string 
quartet, we would expect, for stereo 
realism, that the stereo effect encom- 
J y. 1960 
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Fig. 5. A stereo reproducing system should 
be able to "place" the instruments in a 
manner duplicating their original location. 

pass a rather small area governed by 
the usual intimate geometrical rela- 
tion among the two violins, viola, and 
cello, as shown in Fig. 5. If the speaker 
system were an adjustable one in the 
matter of speaker separation and 
speaker orientation -as would be pos- 
sible with the units of Figs. 4A, 413, 
4C, and 4F -then after auditing a few 
programs the listener might be able 
to strike an arrangement where the 
stereo effect produced would be fairly 
close to the original sound distribution. 
The arrangement in Fig. 4D could also 
be acceptably adopted so that the 
doors, hung from the back edges. and 
properly angled, would project the 
quartet image into a centrally confined 
area with a minimum of deteriorating 
acoustic splash from the side walls 
which would otherwise tend to swell 
the "size" of the quartet. Fig. 4E would 
probably not be as adaptable to this 
type of music for, at best, even with 
the front -hung doors completely closed 
(onto the front 1 the stereo -determining 
middle- and high -frequency components 
would still be strongly projected to- 
wards the side walls of the room and 
would reach the listener with strong 
reflected level from these compara- 

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

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

Balanced Speaker System 

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

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

(To be continued) 
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What Set Owners Think 
Time of Last Repair 

PERIOD PER -CENT 

i' 

Last year (1958) 46.7 
Since Christmas 30.7 
Before 1958 13.2 
Never 9.3 

i Don't know .1 

J 

Repair Agency Used 

AGENCY PER -CENT 

Local shop 43.2 
Free -lance service 16.3 
Store of purchase 11.2 
Immediate family 11.2 
Factory agency 10.1 
Friend .8 
Others 7.2 

SEVERAL months ago a research team at Wayne Uni- 
versity, Detroit, Michigan, reported on a study of TV 
receiver ownership, repair. and related subjects. Direct- 

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

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

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

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

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

Probably of least value are the statistics on sets under 
warranty (Table 10) or covered by TV insurance (Table 
11). In the former case, nearly 14 per -cent of the people 
interviewed did not know whether they were still protected 
-a fairly large grouping. Consumer confusion on warranty 
terms and periods is not surprising. It is probable that 
many respondents who gave definite yes or no answers were 
in error. As to the ownership of TV insurance, it does not 
seem likely that nearly 11 per -cent of set owners still carry 
the type of prepaid, parts- and -labor annual contract that 
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Opinion of Repair Charge 

RESPONSE 

About right 
Too high 
Too low 
Don't know 

PER -CENT 

84.0 
11.3 

3.1 
1.6 

How Agency Is Chosen 

METHOD PER -CENT 

Friend 33.9 
Neighborhood shop 22.5 
Dealer recommendation 21.9 
Yellow pages 9.4 
Mail advertising 1.5 
Other 10.8 

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

As to frequency of repair (Table i ). set owners seemed 
to he much more aware of the nature of things. Only .1 

per -cent couldn't recollect when they had last had to call 
for service! With the survey actually conducted before the 
mid -point of 1959 (the Christmas referred to in Table 1 

being that of 19581, slightly over 77 per -cent of the set 
owners had needed service of some kind over the preceding 
period of nearly a year and a half. More than 22 per -cent 
had required no service at all over that period. or had never 
required service. 

Table 1 provides a clue to one contradiction that often 
shows up in studies of the service industry. We are gen- 
erally told that the number of sets in use has increased, 
over the last decade, at a much greater rate than the num- 
ber of people in the business of repairing these sets. For 
this reason, it is frequently assumed that average income 
per shop or per man from service has multiplied cons!r' ̂ r- 
ably. Yet all too many service technicians insist that this is 
simply not so. Evidently a sharp decrease in the frequency 
of repair has helped balance out the number of sets to a 

considerable degree. Ten years ago, a set covered by a 
service contract would be involved in several service calls 
per year. Today a large percentage of sets can go a year 
and a half or more without a single call. 

As to repair agencies (Table 21 and the'manner in which 
they were selected (Table 4). all the data turned up was 
interesting, but rather mixed with respect to the happiness 
it will generate in the independent service industry. Only 
a little over 54 per -cent of set owners turn to a local service 
shop or the store of purchase when they have trouble. 

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

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

.1- 

Nature of Service 

TYPE 

Removed set 
from home 

Completed work 
promptly 

Replaced tubes 
Replaced other parts 

DON'T 
NO KNOW 

91.3 
84.8 
32.1 

6.3 
7.7 

55.3 

2.6 

2.4 
7.5 

12.6 

Set Owners' Reactions 

RESPONSE 

Dealt honestly 
Acted courteously 
Satisfied 

88.1 
94.3 
83.5 

DON'T 
NO KNOW 

7.4 4.5 
3.0 2.7 

16.5 

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

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

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

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

Primary reliance on tube replacement by non- profes- 
sionals to keep a set going obviously leaves much to be de- 
sired. The practice can have unfortunate effects not only 
on the service professional, but on the set owner and the 
set itself. It is difficult to guess at the number of defects 
that should be corrected which are concealed by tube re- 

January, 1960 

Do you agree with these conclusions 

drawn from the raw data turned up 

in a survey of consumer behavior and 

reactions concerning service fechs, 

charges, and quality of repair work? 

1 

Opinion on Fair Price 

PRICE PER -CENT 

$2.00 1.6 
2.50 .5 
3.00 22.9 
3.50 1.6 
4.00 26.6 
5.00 24.3 
6.00 .5 

Other 4.8 
Don't know 17.1 

Use of "Drug- Store" Checkers 

RESPONSE 

Have not used 
Have used 
No answer 

PER -CENT 

63.5 
35.8 

.7 

Satisfaction with 
"Drug- Store" Checkers 

RESPONSE PER -CENT 

Satisfied 
Not satisfied 
Other 

60.7 
35.7 

3.6 

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

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

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

(Continued on page 138) 
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EXTENDED 
Method employed in Zenith's 1960 models to control and 

extend the apparent separation in stereo reproduction. 

EDITORS NoTE: Some of our readers 
may argue that the technique to be 
described below is an artificial method 
of producing au exaggerated stereo 
effect. Others will claim that since 
stereo itself is an illusion. then any 
Met hod employed to enhance the 
illusion is justified. In any case, the 
system is claimed to be particularly 
effective when left and right speaker 
systems are contained in the same 
enclosure. We feel sure that our 
readers will be interested in the cir- 
cuit and method used. 

THE following circuit is used in 
Zenith's new stereo models in order 
to enhance the stereo effect. Ac- 

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

The block diagram in Fig. 1 shows 
the basic principle of operation. The 
stereo cartridge supplies separate left 
(L) and right (R) channel signals. 
These signals are then applied through 
an automatic balance control circuit to 
a mixer preamplifier. Out of the mixer 
two types of information are obtained. 
These are the sum signal (L + R) , 

which is applied to the sum amplifier, 
and the difference signal (L -R), which 
is applied to the difference amplifier. 
A stereo control in the difference chan- 
nel determines the degree of stereo 
effect produced. Outputs from both 
amplifiers are applied to a transformer 
matrixing circuit. Here the informa- 
tion is separated and applied to the two 
sets of speakers used. 

Mixer Preamp Circuit 

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

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

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

(Continued on page 156) 

Fig. I. Block diagram of arrangement used for "extended stereo." 

STEREO 

CARTRIDGE 

©=NIB 
AUTOMATIC 

BALANCE 
CONTROL 

50 

L+ R 

SUM 
CHANNEL 

M 

MIXER A 

PRE TR 
AMPLIFIER 

DIFFERENCE 
CHANNEL 

STEREO 
CONTROL 

Fig. 2. The mixer -preamplifier circuit employed in Zenith sets. 
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EDITOR'S Non,. After reading the fol- 
lowing dear, iption of some of the meas- 
ureme,,l techniques to be used for rating 
hi-fl amplifiers, our readers are sine to wonrl, just how the measurements tee 
take on the equipment we review com- 
pare with the new standards. In some 
cases our mall ods follow the new stand - 
m,l+ quite rlo ely. In other cases. our 
nrca..a raj en is are somewhat more cam- 
pr ci, rnsir'e than is required by the atand- arl It is o bit too early for us to 
determine whether tee will continue with 
our fairly elaborate tests in the future or 
whether we will test just those items 
outlined in the new standard. 

Another big question is how the in- 
dustry as a whole will go along with the 
new standards in quoting their ou'n prod- 
ucts' specifications. Sonic manufacturers 
of fop -gnarly components that ire here 
talked ro think that the new standards win probably have little effect. 

RECENTLY, the Institute of High 
Fidelity Manufacturers issued its 
"Standard Methods of Measure- 

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

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

The chief engineers of nearly every 
company manufacturing hi -fi ampli- 
fiers contributed to the standard. Mr. 
Richard Shottenfield of Pilot Radio 
Corp. served as chairman of the Insti- 
tute's Sub -Committee on Amplifiers, 
which actually drafted the publication. 
It is to be submitted to the Electronic 
Industries Association, Institute of 
J , 1960 

New Hi -Fi Amplifier Standards 
By MILTON S. SNITZER / Technical Editor, ELECTRONICS WORLD 

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

Radio Engineers, and the Audio En- 
gineering Society for their information 
and investigation toward acceptance 
by them as a common standard. 

Test Conditions 
All the amplifier tests are to be per- 

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

Output Ratings 
Power amplifiers are rated in terms 

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

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

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

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

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

Sensitivity & Frequency Response 

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

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

(Continued on page 127) 
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Horizontal Deflection Circuits 
By KENNETH BRAMHAM 

ALTHOUGH the purpose and over -all 
operation of the TV receiver's scan- 
ning circuits are well known, some 

of the inner details, particularly in the 
horizontal scanning circuits, have 
eluded many technicians. This is par- 
ticularly unfortunate since some of the 
fine points have bearing on the inter- 
pretation of faults and the logic of 
troubleshooting. 

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

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

Suppose we rotate the coils through 

VI 
6C^b 

HV 
wiNDiNG 

B+. 

Haziness about some fine points in this circuit's / operation is the real cause of many "dog" jobs. 

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

To produce this sequence of move- 
ment or deflection of the beam, the con- 
trolling magnetic field must go through 
a corresponding cycle of change, which 
means that the current flowing through 
the coils must also go through a similar 
pattern of change, represented by a 

saw -tooth current waveform. This re- 
quirement for the current cycle would 
appear to be a fairly simple one. How- 
ever, at the frequencies involved with 
TV scanning, matters become rather 
more involved. 

It is interesting to note that, while 
a complete horizontal scanning cycle 
takes 1/15750 sec., no more than of 
this time (1/78750 sec.) is ordinarily 
used for the retrace portion of the 
cycle. The minimum raster width of a 
21 -inch picture tube is at least 1.5 feet. 
To cover this distance in the allotted 
time, the retracing spot must travel at 

Fig. I. Wide -angle 
TV sets of modern 
design typically use 
horizontal - output 
circuits, like the one 
shown here, with 
an autotransformer. 

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

A practical indication of the effect of 
scanning frequency on required scan- 
ning power is provided by a comparison 
of vertical and horizontal deflection cir- 
cuits. There is not much difference be- 

tween these two in the distance to be 

scanned, the vertical distance being 
three quarters of the horizontal. Never- 
theless, a TV receiver that uses a mini- 
ature triode to handle a watt or two 
for vertical deflection may have a 

heavy -duty pentode handling 50 watts 
or more for horizontal scanning. The 
difference in power is like that between 
the output stage of a table radio and 
the amplifier of an expensive hi -fi 
system! 

Vertical -circuit damping is generally 
performed by a pair of half -watt resis- 
tors across the yoke windings. The 
resistors dissipate unused energy re- 
maining in the yoke field at the end of 
each vertical scan. If a similar damp- 
ing arrangement were used in the hori- 
zontal circuit, large power resistors 
would have to be used, and a water 
cooling system might be a good idea, 
in addition! Instead of resistors, a 

damping tube is used. This is a better 
way for more than one reason: instead 
of wasting the considerable energy in 

the field at the end of the scanning 
cycle, this energy is returned to the 
circuit by the damper to be used for 
a good part of the next scanning cycle. 

The typical horizontal- output cir- 
cuit shown in Fig. 1 is reduced to a 

simplified form in Fig. 2. In the latter, 
the horizontal -output transformer (T) 
is shown without added windings for 
high- voltage supply, a.g.c., phase com- 
parison, or other purposes, while a ca- 
pacitor IC.) is added to represent the 
shunt capacitance clue to the windings 
of the transformer. In conformity with 
modern design practice, the yoke is 

shown connected across a part of the 
transformer winding, rather than being 
in series with the transformer (direct 
drive) or being connected to a separate 
secondary winding, as in many older 
designs. The 6AU4 damper tube is seen 
to be in series with the transformer 
and boost capacitor (CO; while the 
6CD6 output tube, the output trans- 
former, the boost capacitor, and "B +" 
supply form an additional series circuit. 
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A feature of this arrangement is that 
the output tube conducts for less than 
half of each cycle, reducing the ratings 
needed for this tube. 

A horizontal- output system bears 
more resemblance to a pulse circuit, in 
which the tubes are only required 
either to conduct fully or to cut off, 
than it does to the many familiar cir- 
cuits where the output current follows 
slight variations of input (grid) volt- 
age. For this reason, it is convenient 
to regard both output and damper 
tubes as high -speed switches. This is 
shown in the equivalent circuits of Fig. 
3. Switch S,, representing the 6CD6 of 
Figs. 1 and 2, is shown closed when the 
drive voltage to the grid is positive, and 
open when the tube is cut off by a nega- 
tive grid voltage. S :, representing the 
6AÚ4 damper tube, is closed when its 
cathode voltage is negative with re- 
spect to its plate. When this tube is 
cut off by a cathode voltage that 
is positive with respect to the plate. 
S, is shown open. 

Circuit conditions in the first part of 
the scanning cycle are shown in Fig. 
3A. The output tube grid voltage, 
charted below the circuit diagram, has 
become positive, closing the equivalent 
switch, S. The supply potential, con- 
sisting of the "B +" voltage plus the 
charge on C1, causes a current (Is) to 
flow through the transformer (T), and 
S,, inducing a much higher current 
(I,) at a lower voltage in the yoke. 

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

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

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

Fig. 2. Simplification of Fig. I circuit. 

part of the cycle, both switches are 
open, no magnetic field exists, and all 
the energy in the circuit is stored in 
C.. 

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

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

(Continued on page 110) 

Fig. 3. Circuit conditions, beam movement, and waveforms for the four phases of one scanning cycle. Switches replace tubes 
to depict conditions of conduction as "on-off" positions. Arrows indicate conventional current flow rather than electron flow. 
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How A Pool Telecast Works 
By RICHARD H. MOSS / Technical details on how Chicago TV stations combined 

NBC Television their facilities to cover the visit of Queen Elizabeth. 

QUEEN ELIZABETH'S thirteen -hour 
visit to Chicago last July was per- 
haps the most gala occasion in that 

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

Early Arrangements 

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

54 

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

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

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

The events to be televised were to 
occur within a two- and -a -half square 
mile area along the lake shore, with 
the parade following a hairpin -shaped 
route roughly four miles long. With 
the CBS mobile unit slated to do the 
key pickup at the landing point, 
WBBM was a natural as the pool con- 
trol station, and its staff, with "Sis" 
Atlass as producer, assumed the bur- 
dens of organization. Accessibility of 
camera sites along the parade route 
and availability of special equipment 
were the deciding factors in assigning 
other pickups. WGN's locations at 
Tribune Tower and the Prudential 
Building afforded unbeatable prospects. 
WBBM's permanent remote point at 
the Furniture Mart provided a good 
view of about a mile of the parade 
route. NBC's WNBQ could deliver on- 
the -move coverage of any part of the 
ceremony with the network's radio - 
linked parade car. Ironically, the sta- 
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tion with the most aggressive early 
plans. WBKB, was not physically lo- 
cated to provide suitable camera posi- 
t ions. 

Final Plans 

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

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

stead of using pool audio from that 
point. 

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

video feed via Buffalo. 
Some of the equipment to be used 

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

Columbia Broadcasting System television cameras were employed to cover 
the actual landing of the Queen. Note Buckingham Fountain in background. 

'anuary, 1960 

line -of -sight location for the welcoming 
events. Signals from the mobile unit 
were usable over most of the motor- 
cade path except the extreme north 
end, where buildings intervened, and 
along a portion of Lake Shore Drive, 
where microwave fade was caused by 
trees. Engineers handling the parabolic 
reflectors of the roof -top receiver and 
the mobile transmitter were. of course, 
required to "pan" the equipment to 
maintain usable signals. Some difficulty 

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

was encountered at the receiver loca- 
tion in distinguishing the distant Cadil- 
lac, a problem which was resolved by 
supplying the operator with a hand- 
held monocular. The Cadillac crew was 
slated to do double duty, incidentally, 
originating a special pickup for Garro- 
waÿ s "Today" as well as taking part 
in the pool. 

The Big Event 

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

Other cameras were placed at differ- 
ent levels and situated (see map) to 
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the landing location. Two cameras and 
two hand mikes for announcers were 
located here, with, of course, video 
monitoring facilities for the announc- 
ers. 

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

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

the motorcade coming southward on 
Michigan Avenue. 

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

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

(Continued on poor 154) 

This WGN camera got a 40 -foot 
boost from Bureau of Electricity 
truck. Camera was provided with 
6:1 Zoomar with 40" adapter. 

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

Audio -wise, the main problem to be 
solved was distribution from the 
Queen's microphone located on the re- 
viewing stand. To obviate the forest of 
microphones so often seen before 
prominent speakers, WBBM manufac- 
tured a distribution box which pro- 
vided twenty -eight 50 -ohm mike -level 
feeds for use by all parties concerned - 
radio, TV, and newsreel. These feeds 
were available, by pre- arrangement, on 
Hubbell twist plugs installed at the 
mobile unit. 

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

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

The setup at the Prudential Building 
(the first TV pickup from this location, 
incidentally) was simplified to some 
extent by the fact that it is WGN's 
transmitter location and afforded a 
ready source of power as well as exist- 
ing audio and video lines to the WGN 
sub -control studio. However, it was 
necessary to "strip" a mobile unit, 
moving and setting up audio and video 
control and switching equipment at a 
temporary control room adjacent to 
the camera locations on the 39th floor 
roof, 450 feet "up" and .8 mile from 

NBC Cadillac used microwave relay atop the car for good on -the -move coverage 

Block diagram showing interconnections required for the pool telecast described. 
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n DI R 'CT All 
Promotion for Service 

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

THE CONSTANTLY shifting tides of 
business make it necessary for every 
service dealer to systematically re- 

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

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

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

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

"What prompted you to turn to di- 
rect mail ?" "It started out as an emer- 
gency measure," he explained. "My in- 
come dropped to the point where I had 
to have more business -or else. One 
day, as I was mulling over my problem, 
I found an interesting promotion piece 
in my mail. As I studied it, it occurred 
to me that I could adapt the idea to 
my own business. I went to see a 
printer whose set I had taken care of 
and discussed the idea with him. He 
developed a very striking flyer in the 
form of what is known as a 'self - 
mailer.' I ordered two thousand of 
them. When they came in, my wife and 
I addressed these mailers to every 
customer who had ever called us for 
service. We staggered the addressing 
January, 1960 

and mailing over a thirty -day period. 
"The results were really astonish- 

ing," he continued. "Our calls for serv- 
ice soon climbed back to a normal level. 
We found that mailing about four 
hundred pieces per week brought in 
the maximum volume I could handle 
without adding another man. 

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

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

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

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

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

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

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

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

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

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

1. Let people know you are around. 
(Continued on page 149) 
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Wide -Band A.C. 

Millivoltmeter 
By LYLE E. SHARPE 

Reading only 10 millivolts full -scale on 

its low range, this meter is handy for 

audio and other low -level measurements. 

THE NEED to check out audio cir- 
cuits is a good enough reason in it- 
self for wanting a wide -band a.c. 

millivoltmeter, and there are other 
applications in addition. The absence 
of such instruments on the benches of 
service technicians and experimenters 
is due to the relatively high cost of 
laboratory units rather than to a feel- 
ing that the instrument is not neces- 
sary. Thus the cost and effort of 
putting together the unit described 
here is well worth while. 

The meter is flat within 1 db from 10 
cycles to 400 kc. on all scales. For com- 
parative measurements, it is useful to 

The meter need not be larger than a conventional v.t.v.m. 

better than 2 megacycles with a 10- 
millivolt input. Voltage may he read 
directly on the existing scale of the 
0 -100 microammeter used, the five 
ranges being 0 to 10 millivolts 1.01 
volt ), to 100 millivolts 1.1 volt 1 , to 1 

volt, to 10 volts, and to 100 volts. 
These are provided by the range switch 
IS. in Fig. 31 and the voltage divider 
comprising resistors R. to Rn inclusive. 
S. is a single -pole. 5- position, shorting 
type switch so that the input grid of 
the circuit will not be open when going 
from one range to another. 

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

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

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

Fig. I. Rear view with amplifier section dropped down at the 
bottom to expose layout. Power supply shelf is at the top. 

Fig. 2. This view from the top down highlights the ar- 
y3 rangement of components in the power -supply section. 

XTALS 
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are removed in one piece 1;1'.ng access 
to both the amplifier and power supply. 
Of course. the instrument may be con- 
structed in any available, shielded cabi- 
net. but be careful to isolate the ampli- 
fier from the transformer field. 

Power Supply 

The power supply uses 3 miniature 
tubes to obtain 255 volts of regulated 
voltage, the 6X4 filament being oper- 
ated from the 5 -volt filament winding 
of the power transformer. When oper- 
ated in this manner, it takes longer for 
the rectifier's heater to reach its oper- 
ating temperature. giving a gradual 
rise to the operating voltages on the 
amplifier tube plates. For this reason, 
smaller units may be used as filter 
capacitors. The 6.3 -volt winding of the 
power transformer is wired "back to 
back" with a 6.3 -volt, 3 amp. filament 
transformer (Ti to produce 110 volts 
of a.c. that is isolated from the power 
line. This voltage is rectified and 
dropped through R_ to give 24 volts 
of d.c. for the amplifier filaments op- 
erated in series I V, and V,). 

Figs. 1 and 2 show the manner in 
which the power supply is mounted on 
a shelf in back of the meter, 31.2" from 
the top of the cabinet. The filter ca- 
pacitors (C. to C,_) are mounted under- 
neath the shelf as shown after taping 
the cans to insulate them from the 
chassis. The high -voltage supply is 
grounded to the chassis at J. A bus 
bar is run from this point to the ampli- 
fier tubes for ground connections. The 
filament supply (point Yi is grounded 
to the chassis at pin 4 of V,. 

Amplifier 
The amplifier proper utilizes two 

dual triodes, a 12.1X7 and a 12AU7. The 
input stage (17,A1 is a cathode follower 
and is cathode -coupled to the second 
section (V,al, which operates wit h a 
grounded grid. The signal is then cou- 
pled through C, to the 12AU7, which is 
a cascaded voltage amplifier. R,: feeds 
back some of the voltage from the plate 
of VA* to the cathode of V. The signal 
then passes from the output. tube (V,,,) 
through Ca, the closed- circuit jack J. 
and R to four 1N34 diodes connected 
in a full -wave bridge circuit. The 
bridge is returned to ground through 
the cathode resistors of V,., (R and 
R,.), providing approximately 15 db of 
feedback. Meter sensitivity is con- 
trolled by the amount of feedback 
through potentiometer R,,. 

The amplifier was mounted on a 
small copper chassis 7n" x 4" x 4 ". The 
front lip of the chassis was bent past 
the 90- degree angle to approximately 
110 degrees and the center of the lip 
was trimmed out to provide clearance 
for the range switch. The amplifier was 
then fastened to the back of the front 
panel with the grid of V,, as close as 
possible to its connection on S,. When 
mounted in this manner, the chassis 
slopes toward the rear. giving easy ac- 
cess to the amplifier deck. C. and C, 
are miniature can type electrolytics 
mounted on the amplifier deck. Po- 
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tentiometer R mounts' op' a bra ̂ ket 
on top and at the rear of the chassis, 
where it is accessible for adjustment. 
The amplifier chassis was secured by 
two screws in the front panel and a 
bracket on the rear which fastens to 
each side. This is shown in Fig. 1 
where the four screws are removed and 
the amplifier dropped out of the case 
somewhat. The copper chassis, power - 
supply shelf, and rear bracket may all 
he formed in a small bench vise. 

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

cent) we ve uSed Tor -all- (l15its in ;die- 
' voltage dividér except ¿né and else- 
where as specified. Because of their 
low inductive reactance. the author 
used "Nobleoy" metal -film resistors 
made by Continental Carbon Co. While 
the lowest -value resistor in the divider 

111 ohms) should also be a pre- 
cision unit, this is not a readily avail- 
able value. However. it can be made 
up from standard -value units in con- 
junction with an accurate device for 
measuring resistance. The author filed 
a notch in a 100 -ohm, 1 -watt, carbon 
resistor to raise its value, checking the 
increase with a bridge. 'Precision 
resistors at 110 ohms are available.) 

Adjustment 
Before the millivoltmeter is set up 

for operation, wiring is completed with 
two exceptions: the "B +" lead at pin 

(Continued on page 1301 

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

R,-1 otegolu,,, 1,2 w. ref. 2 I'., (see text) 
R.. Rs- 100.000 ohm. 1/2 e'. res. ± l',; (see 

test / 
R.- 10,000 ohm, !/2 e. ref. ± I'; (see text) 
L-1000 ohm, 122. res. ± l'.í (see text) 
R.-II I solo, I w. carbon ras. (ser text/ 
R.. -1500 ohm, ! 1 w res. L- 25,000 ohm, 1.2 w. res. 
R.- 22,000 ohm. !v r . 

Rt.- 500.000 ohnt. (.t C. res. 
Ro -1000 ohm. linear pot. wire -wound 
Ra -500 ohms. 1'2 r res. 
R,.- 270.000 ohs,,, 41 w. r . 

R,,- 13,000 ohm:. 2 w. res. 
R ,. 150,000 ohm, !'2 w. ares. 
R,. -1000 oho,. .2 w. r. . 

R,:-1 ,,regohm. 12 w. res. 
R0-2000 ohm, 10 r. adjustable res. 
R0 -25 oh,,,. 1 . 
R;. -400 ohms. 20 s. adjustable res. R- 10.000 ohm, ! 2 w. res. 
C,. C(. Cr.l pf. paper capacitor 
Ce. Cs-10 4.. 400 .. stun. elec. capacitor 

(Sprague EL10) 

C. -2 ,I. paper capacitor. 
C,. C-.01 pl. paper capaa-ito, 
Cs. Co -20/20 pl., 450 r. elec. capacitor 
Co. Cu- 200 /80 pt.. 150 r. elec. capacitor 
CH,-12 hy., 30 ma. filter choke 
CR,- CR, -1N34 crystal diode 
k/ -0.100 ,a. meter 
5R, -150 ma.. 150 r. selenium rectifier 
Ft-Power trans. 300 -0 -300 r. @ 60 ,na.: 5.0 

@ 2 amps.; 6.3 r. @ 3 amps. 
Te -eil. trau,. 6.3 r. (6! 3 amps. 
F, -2 amp. fuse 
J, -Coax. mic. chassis connector l Aotphe,wl 

type) 
Js- Closet- circuit jack 
Js. Js -Pin jack 
St -S.p. 5 -pos. switch t shorting type) 
Sr- S.pst. switch Ss- D.p.d.e. switch 
PL, -6.3 r. pilot light 
Vi-11AX7 tube 
Vs -124(17 tube 
Vs-6X4 tube 
Vs-042 tube 
Vs-043 tube 
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A new hi -fi integrated amplifier 
system for quality reproduction. 

7 
1 

1 

1 

Front and rear views of the 
PACO Model SA-40 in- 
tegrated stereo amplifier. 

ELECTRONICSwoRLDSTED 

I Dual 20 -Watt Amplifier Kit 
IT CERTAINLY is of interest to note the progress made by 

the high -fidelity component industry during the past 
years. Some feel that the industry actually started with 

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

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

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

Fig. I. Distortion characteristics of the amplifier for 2 -, 10 -, and 
20 watt conditions. 30 cp to IS kc. were the limits of our tests. 
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bines in a single package practically all the basic controls 
and flexibility of operation that anyone would desire in a 
high -fidelity system. One can use it strictly for mono- 
phonic as well as for stereophonic reproduction. It includes 
some 14 different inputs; three dual high -level and four 
dual low -level. 

The results of our lab tests are as follows: 
Frequency Response: ±.2 db from 30 cps to 15 kc. This 

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

Rumble Filter: down 7.6 db at 30 cps. 
Loudness Control: this is operated by a separate slide 

switch and is quite effective at the low frequencies only. 
Bass Control: -19.5 db and +16.6 db at 30 cps. 
Treble Control: -15 db and +17.5 db at 15 kc. 
RIAA Equalization: flat within ±1.6 db from 100 cps 

to 15 kc. Below 100 cps it drops off to -3.3 db at 30 cps. 
According to the manufacturer this was purposely done 
since many tone arms have their resonant frequencies in 

this range. By reducing the gain, the resonance effects are 
reduced. For those who have high -quality tone arms, flat 
response can be obtained by adjusting the bass tone con- 
trol slightly. 

Channel Separation: -44 db at 1000 cps. 
Sensitivity: for 20 -watt output -tape head, 4.8 mv.; phono 

1, 4.5 mv.; phono 2, 121 mv.; microphone, 2.68 mv.; and 
auxiliary 1, 2, and tuner, 610 mv. 

Hum and Noise: all high level inputs approximately -55 
db for both open and shorted input conditions. Phono 1 

and microphone, -47 db for shorted input and -36 db for 
open circuited input. Phono 2, -28 db for shorted input 
and -27.7 db for open circuited input. Tape head, -39.5 db 
for shorted input and -27.2 db for open circuited input. 
All of these figures are down from 2 watts. By adding 
10 db to each figure, the characteristics would be relative 
to 20 watts output. 

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

IM Distortion (60 -6000 cps at a 4:1 ratio): .98% for 2 

watts output; 2.88% for 5 watts; 3.6% for 10 watts; 3.02% 
(Continued on page 139) 
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Do You Know Enough About Capacitors? 

By SOL HELLER 

In these "simple" troubleshooting and replacement 
problems, would you proceed correctly every time? 

D. YOU FEEL there is nothing to 
replacing a defective capacitor ex- 
cept substituting a similar unit? 

Or do you have the capacity to recog- 
nize that there is more to a capacitor 
than capacitance? Here is a quiz that 
may turn up some surprises for you. 
On the other hand, getting all the an- 
swers right should give you a charge. 

QUESTION: A service technician hesi- 
tates to use a .01 -µf. paper capacitor as 
a replacement because it has been lying 
around (unused) on his shelf for ten 
years. Is his hesitation justified? 
ANSWER: With the exception of electro- 
lytic units, capacitors deteriorate only 
during the time voltage is applied to 
them. The technician should show no 
hesitation about using the capacitor. 
Besides, if he does so little business 
that he still stocks a component he 
bought ten years ago, how can he af- 
ford to do anything else? 

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

QUESTION: Can a conventional 10 -4. 
,,l capacitor be used to replace 

bruit shown in Fig. 1? 
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ANSWER: No. When the receiver is fully 
warmed up, the negative side of the 
capacitor is at "B +" potential. while 
the positive side is at the higher boost- 
ed "B +" voltage. A conventional ca- 
pacitor could be used if this condition 
prevailed at all times, since the nega- 
tive side of the capacitor would always 
be at a lower potential than the posi- 
tive side. The condition does not pre- 
vail at all times, however. During the 
time the receiver is warming up, the 
boost voltage is lower than "B +." The 
negative side of C.., is consequently 
connected to a higher positive potential 
than the positive side. The capacitor 
operates at this reversed polarity for 
about 10 to 15 seconds. A conventional 
electrolytic capacitor would bite the 
dust prematurely if exposed to such 
topsy -turvy conditions. A special semi - 
polarized unit is used by some set 
makers and available from them. 

QUESTION: C, in the vertical oscillator 
circuit shown in Fig. 2 is u ceramic disc 

Fig. I. If you're alert, you would know 
what to look out for in replacing C. ,. 

TO MORIZ. 
LIN COIL 

TO SCREEN GRID CIRCUIT 
OF HORIZ OUTPUT TUBE 

C277 

L212 

5000 yyr. 

DAMPER 
a A K4 -GT 

C278 
03310 

...TO WIDTH COIL 
AND FLYBACK 
TRANSFORMER 

R317 
C291 
IOyf 

350V 

300V. 450V. 

Bi- BOOST 

coupling capacitor. What type of ca- 
pacitor can be substituted for it wlie -n 

vertical drift is a problem, and tests 
have indicated that the vertical oscilla- 
tor tube is not responsible? 
ANSWER: Substitution of a silver mica 
capacitor would be a logical procedure. 
The mica type has a very high electri- 
cal stability. A 1000 -µµf. unit, for in- 
stance, will exhibit a capacitance 
change of less than .1' over a fre- 
quency range extending from low 
frequencies to 2 mc. The effect of a 
1 °C change in temperature is a change 
in capacitance of only 60 parts in a 
million. The tolerance of the replace- 
ment capacitor is not important -the 
vertical hold control setting will pro- 
duce the correct frequency of operation 
even if the capacitor is 10 or 20 % off 
its nominal capacitance. The important 
thing is that the capacitance, whatever 
it is. doesn't change with temperature. 

QUESTION: What harm, if any, is there 
in using u somewhat larger value of 
capacitance than called for in replacing 
the coupling capacitor between hori- 
zontal oscillator and horizontal output 
tube (C,, Fig. 3). 
ANSWER: A larger value of coupling ca- 
pacitance will increase the amount of 
horizontal sweep signal applied to the 
horizontal output tube. The horizontal 
drive control may have to be reset to 
some point close to one end of its range. 
leaving an insufficient margin for re- 
adjustments necessitated by aging or 
replacement of tubes or components in 
this circuit. 

QUESTION: Why is it undesirable to 
mount an electrolytic capacitor in an 
area where considerable heut is likely 
to develop during receiver operation? 
ANSWER: Heat is bad because it pro- 

ELL ̂ .TRONICS WORLD 
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motes drying out of the electrolyte. 
This increases the series resistance of- 
fered by the capacitor; and the power 
factor (ratio of resistance to impedance 
in the capacitor) goes up in conse- 
quence. A higher power factor is un- 
desirable, since larger PR losses occur 
across the increased resistance of the 
capacitor, and produce still further 
heating of the unit. Heat also tends to 
increase the leakage current of the ca- 
pacitor (see Fig. 4), which promotes 
greater PR losses in the capacitor, and 
additional heating of the unit. 

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

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

QUESTION: What kind of electrolytic 
capacitor will function more satisfac- 
torily than other kinds under high - 
temperature conditions f 
ANSWER: A capacitor that has a her- 
metically sealed metal can for its con- 
tainer. This construction minimizes 
loss of electrolyte, and therefore in- 
creases life expectancy. Any capacitor 
with a voltage rating 50 to 100 volts 
higher than the operating voltage can 
be used at temperatures up to 185 °F. 
Temperatures in excess of 140 °F may 
damage a conventional capacitor if its 
voltage rating is not much above the 
operating voltage. 

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

However, an etched -foil capacitor 
will have a considerably higher total 
impedance than a plain -foil equivalent, 
making the former inferior for certain 
applications. A unit that does not have 
an etched foil would be preferable for 
bypassing and decoupling in audio- 
., y, 1960 

frequency and vertical sweep circuits. 
The catalogues of parts supply houses 
are often useful in determining whether 
a specific electrolytic capacitor does or 
does not use an etched -foil anode. 

QUESTION: What effects, if any, do low 
tun) petal u res have on electrolytic ca- 
pac'it os? 
ANSWER: For most conventional types, 
the capacitance decreases rapidly be- 
low temperatures of -5 °C. We can con- 
ceive of a situation where a battery 
portable in which an electrolytic capac- 
itor has been replaced is returned to 
the service technician for further work 

TO VERT. 
OUTPUT TUBE 

Fig. 2. The proper replacemen for one 
capacitor here can lick vertical drift. 

FROM HORIZ. 
OSC. OUTPUT 

u 

TO PLATE 
OF N.V. RECT. 

Fig. 3. A common 
placing C, could 

SHUNT RESISTANCE 
(EQUIVALENT OF 
LEAKAGE CURRENT) 

L 

procedure used in re- 
cause later difficulty. 

D.C. CURRENT 

SERIES RESISTANCE 
OF CAPACITOR 
(RESISTANCE OF ANOOE.ETC.) 

4 
ELECTROLYTIC 
CAPACITOR 

Fig. 4. An improperly mounted electro- 
lytic may start a vicious trouble cycle. 

Fig. S. Special problems go with spe- 
cial units. like (A) the ceramic feed - 
through and (B) parallel -lead tubular. 

(A) 

(B) 

because it didn't operate satisfactorily 
outdoors in very cold weather. This 
temporary condition clears up when 
the receiver and its owner sensibly re- 
turn to a comfortable position by the 
fireside, or when the weather gets a 
little warmer. If necessary, higher -cost 
tantalum capacitors may be used. Some 
of these are rated for operation at 
-55 °C, or even lower. 

QUESTION: In the case of a ceramic 
feedthrough type of capacitor (as 
shown in Fig. 5A), are there any visual 
indications that might point to the need 
of replacement? 
ANSWER: This type should be replaced 
if the silver -coated surface is peeled, 
or if the ceramic is cracked, or if the 
center conductor of the unit is loose. 

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

QUESTION: True or False: When an 
electrolytic capacitor begins to cause 
circuit malfunction, it is always neces- 
sary to replace it. 
ANSWER: False. Take the case where 
the only change causing the trouble is 
an increase in r.f. impedance of the 
unit, impairing its ability to bypass 
higher frequencies. Bridging it with a 
non -electrolytic type of smaller value 
but of the proper voltage rating (for 
example, a .1 -µf. paper unit) will gen- 
erally eliminate the trouble. 

QUESTION: True or False: If a replace- 
ment filter capacitor doesn't function 
properly as soon as it is put into a 
radio (i.e., hum is heard), it should be 
replaced immediately. 
ANSWER: False. It should be given a 
chance to re -form. When an electro- 
lytic capacitor has been idle for several 
months, initial leakage current may be 
high enough to introduce hum because 
the component has de- formed while not 
in use. If the receiver is left in opera- 
tion for 20 minutes or so, the capacitor 
will generally be restored to normal 
functioning. 

QUESTION: True or False: When a ca- 
pacitor that is mounted on a printed 
board is to be replaced, it may become 
necessary to consider more of its char - 
acteritics than is ordinarily the case. 
ANSWER: True. The physical configura- 
tion may become important in addi- 
tion to the electrical properties. Take 
the paper tubular capacitor with phe- 
nolic case shown in Fig. 5B. Parallel 
leads permit the unit to be plugged into 
a printed board, after which it is sold- 
ered in place. It would be quite difficult 
to fit a conventional capacitor of the 
same nominal value with axial leads 
into the proper space, in most cases. 
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By WAYNE AUSTIN Electron Tub, Div., Rad ;o Corp. of America 

Low -noise 7199 tube provides more gain and other advantages 

in voltage- amplifier, phase- splitter, and tone -control stages. 

pNOTABLE trend in high- fidelity- 
amplifier design has been the use 
of triode- pentode types in voltage - 

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

Until recently, practically the only 
triode -pentodes available to the design- 
er of high -fidelity equipment were 
types designed primarily for r.f., i.f., 
and converter service, such as the 
6ANS, 6BH8, 6BR8, 6CQ8, and 6U8 -A. 

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

New Tube Type 

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

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

Fig. I. Frequency response curve of the amp Hier at a 4 watt power level. 
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35 microvolts for the pentode unit and 
10 microvolts for the triode unit. These 
hum and noise voltages are for grid - 
circuit resistances of 50,000 ohms. 

Because of its high transconductance 
(7000 mhos), the pentode unit of the 
7199 can provide large voltage gains 
(values of 100 to 350 are typical). It 
can also deliver output signals as large 
as 90 volts peak -to -peak with low dis- 
tortion. The triode unit has a mu of 17. 

and can handle large signal voltages. 
This combination of characteristics, to- 
gether with its very low hum and 
noise, make the 7199 especially suit- 
able for use as a voltage amplifier and 
cathode follower, or a voltage ampli- 
fier and phase splitter (the phase 
splitter is a form of cathode follower). 
It is also extremely useful in tone -con- 
trol circuits of the Baxandall type! 

Hum and Noise Performance 

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

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

20 log 
0.0001 - 20 log 1000. or 60 db. 
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R18 

R,9 

Cu + 

R2T 

V3 

R,- 10.000 ohm, 1/2 w. res. 
Rs- 470,000 ohm, y2 r. res. 
Rs- 820,000 ohm, 1/2 w. res. 
R1- 220,000 ohm, 1/2 w. res. 
Rs -820 ohm, I/2 w. res. 
R., Rs- 15.000 ohm, 2 w. res. at 5% 
R. -3900 ohm, 2 w. res. 
Rs, R,s- 100,000 ohm. 1/2 w. res. ±. 5r/ 
Rio, Rss -1000 ohm, 1/2 r. res. 
Rn. Rn -100 ohm, 1/2 w. res. 
RIs -8200 ohm. I/2 w. res. 
R,.- 15.000 ohm, 1 w. res. 
12n- 68,000 ohm. y2 w. res. 
R,e -4700 ohm, 2 w. res. 
R,s- 270,000 ohm, I w. res. 
Roc- 47,000 ohm, 1/2 w. res. 
C,, Cs, Cs-.251.4/., 600 r. paper capacitor 
Cs. C5-3.3 ppf., 400 v. miro capacitor 
Cs, Cs,-40 µj.. 450 r. elec. capacitor 
C,-150 ppf., 400 v. mica capacitor 

iT 

Cs-.02 pj.. 600 v. paper capacitor 
C,-100 pj., 50 v. elec. capacitor 
CM-80 µj., 450 v. elec. capacitor 
CHI- Filter choke, 3 hy. @ 160 ma., 75 ohms 

(Triad C13X or equiv.) 
F,-3 amp., 150 r. fuse 
SRI-20 ma.. 135 v. selenium rectifier TI- Output trans to match speaker v.c. to 

6600 -ohm plate -to -plate tube load ( Stancor 
A8056 or equiv.) 

Ts -Power trans., 360.0.360 r. @ 120 ma.; 5 
v. @ 3 amps.; 6.3 v. @ 3.5 amps. ( Stancor 
PC 8410 or equiv.) 

SI- S.p.s.t. switch 
Jr -Phono jack 
V, -7199 tube (RCA) 
Vt. Vs -6973 tube (RCA) 
V, -SU4GB tube 
NOTE: Values for Cs. C.. C, are matched te 
the Stancor 48056 transformer only. 

Fig. 2. A 15 -watt amplifier using the 7199 as voltage amplifier and phase splitter. 

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

20log0.000035 = 20 log 2850, or ap- 

proximately 69 db. 
If the pentode stage has a gain of 

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

It is evident from the foregoing ex- 
ample, that if the pentode unit of the 
7199 tube is used in the input stage 
of a preamplifier, or in any other appli- 
cation where the input signal level is 
only a few millivolts, the hum and 
noise at the output of the following 
amplifier may be substantially less 
than 60 db below rated output. For 
high- fidelity reproduction, therefore, 
the pentode unit of the 7199 should not 
be used in any stage where the input - 
January, 1960 

signal level is substantially less than 
100 millivolts. 

Applications 

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

15 cps and 20,000 cps. The amplifier has 
a sensitivity (input voltage required 
for full output) of 1.2 volts r.m.s. and 
a damping factor of 12. 

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

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

REFERENCES 
1. "Radiotron Designer's Handbook," Fourth Edition, Edited by F. Lang lord- Eolith, Chapter 12, page 511. 
S. !bid., page 1)8.t. 
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Fig. 3. Another combined pentode voltage 
amplifier and node phase -splitter circuit. 

Fig. 4. Genera purpose voltage amplifier. 
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Close -up view of the 25 -watt mobile tran- 
sistorized amplifier designed for p.a. work. 

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

For compact equipment that 
must be light and sparing of 
battery power, here is why 
transistors have the edge. 
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For Mobile P.A. Systems 
By SAMUEL CURCHACK, 
Project Engineer, Bogen -Presto Co. 

Div. of The Siegler Corp. IL 
WIIb:` discussing high- fidelity or 
public- address systems, there is 
Hutch that can be said in favor 

tit both transistor and tube amplifiers. 
However, when wr speak of mobile 
amplifier systems, until such time as 
power and space become unlimited. we 
feel that the future belongs entirely 
to the semiconductor. 

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

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

If the p.a. system is entirely self - 
contained and is to be hand -held and 
operated, there is. of course, more rea- 
son why it should be small. lightweight. 
and draw only the minimum amount of 
current required for most efficient op- 
eration. 

For the home or auditorium, this 
reduction in weight and size hardly 

PLATE 
CURRENT 

PLATE VOLTAGE 

VMM, VMAf(, 

(A) 

COLLECTOR 
CURRENT 

justifies the added expense of high - 
power transistorized audio systems; 
and electric power is so inexpensive 
that we rarely worry about efficiency. 
However, in portable p.a. systems, it is 
this efficiency factor that makes the 
use of a transistorized power amplifier 
mandatory. in the author's opinion. In 
addition to saving battery power, the 
high efficiency feature contributes con- 
siderably both to the compactness of 
the equipment and reduction of its 
weight. It is for this reason that it 
might be worthwhile to examine this 
factor just a little more thoroughly 
than is usually done when comparing 
the operation Of transistor and tube 
equipment. 

"Efficiency," simply stated. is the 
ratio of the amount of power realized 
from the amount of power consumed. 
When we talk of "speaker efficiency." 
we want to know how many acoustical 
watts we get out as compared to the 
electrical watts delivered by the ampli- 
fier. When we speak about "amplifier 
efficiency," we are interested in the 
amount of power delivered by the am- 
plifier as compared to the power drawn 
from the power line or battery. This 
"amplifier efficiency." expressed as an 
equation is equal to: Wads., ,,. , / 

x 
Often, in comparing transistors with 

tubes, this question of "over -all effi- 
ciency, which is a true measure of the 
performance of the equipment, is over- 

COLLECTOR VC_TA..c 

VMN. ',MAX. 

le) 

Fig. 1. Load lines for 
(A) power pentode and 
(B) power transistor. 
Note that V ,,,, /V ,,, 
approaches zero in the 
case of the transistor. 
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Fig. 2. Mobile amplifier delivers 25 w. from 12 -volt battery. 
Late models use .33 -ohm, 2 -w. resistors in output emitter leads. 
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looked. What we usually see instead 
is the formula for the efficiency of an 
amplifier operated in class B. Push - 
pull class B operation is almost always 
chosen for mobile equipment because, 
theoretically, it is 57'/r more efficient 
than class A. Inasmuch as this con- 
tributes, in part, to the over -all effi- 
ciency, we will investigate it first. For 
simplicity, we will consider only the 
case of true class B operation. 

In practice, class B can be used only 
for speech reproduction. Since "center 
clipping" occurs when the load is trans- 
ferred from one of the push -pull pair 
to the other, a slight forward bias is 
usually applied to the tubes or tran- 
sistors. This eliminates crossover dis- 
tortion which is extremely objection- 
able for musical reproduction. The re- 
sultant mode of operation is termed 
class AB, but since the bias applied is 
usually of minor proportions, the for- 
mula for true class B operation may he 
applied. 

This formula may be reduced to al- 
most identical form for both transis- 
tors and vacuum tubes. It then reads: 
N, = 78.5 (1 - V.1,,. /V ,.,.)7.; where 
N, = efficiency, V,,,,,. = supply voltage 
(plate or collector voltage at current 
cut -off), and V.,.. = voltage drop 
across the tube or transistor when it 
is delivering peak power to the load. 

When we compare load lines for a 
power pentode (Fig. 1A) and a power 
transistor (Fig. 1B), we see that the ratio V., . /V.,,,. can be appreciable for the vacuum tube and negligible for the 
transistor. It is for this reason that 
efficiencies closely approaching the theoretical maximum are possible with 
the latter. 

The figure N, is often quoted when 
comparing the two devices. Thus, a typical practical figure for tubes might 
be on the order of 55% and for tran- sistors, 75%. In both cases, transform- 
er losses have been neglected. These figures, however, are misleading and put the tube in a better light than it actually deserves. 

Januarys, 1960 
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Consider first the amount of current 
required by the heaters. This is taken 
direct from the battery and for a 25- 
watt mobile p.a. tube amplifier about 
40 watts may be drawn just to heat 
the filaments. This energy is being 
used whenever the amplifier is on, ir- 
respective of whether or not it is pro- 
ducing sound. Thus, the transistor, re- 
quiring no heater power, is already 
"ahead by relieving the battery of a 
large drain. 

In addition, tubes require high anode voltages to generate appreciable 
amounts of power. Thus, in vehicular 
operation, where the supply is usually 
12 volts, conversion to high voltage 
must take place first. In most cases, 
this requires at least three more major 
components than does the transistor 
supply- -a vibrator, a transformer, and 
a rectifier tube with its associated 
filtering circuit. In addition to the 
lowered efficiency incurred by losses in 
each of these components, this extra 
circuitry imposes other disadvantages: 
the vibrator is always a possible source 
of noise - - -it may require replacement 
several times during the life of the 
equipment; the rectifier tube, which is 
also subject to failure, generates ad- 
ditional heat; all of these components 

(which do not exist in the transistor- 
ized circuit go to increase the size of 
the equipment. 

It might be interesting 'o compare 
the losses incurred in the two types of 
amplifiers -each producing 25 watts of 
output power. Some typical figures 
are given in Table 1. From these rep- 
resentative values we can see that 
when full power is realized from the 
output, the tube amplifier may draw 
almost three times as much current 
from the batteries as will the tran- 
sistorized device. 

However, the duty cycle of speech 
is roughly 20%. Thus, the amplifier is 
being used only one -fifth of the time 
that the battery power is on. It is dur- 
ing this remaining 4 /5th time that the 
vacuum -tube p.a. system is most 
wasteful of power; even though no 
current is being used to produce speech, 
the filaments and power supply must 
remain activated. From Table 1 we 
can see that it is possible to draw, dur- 
ing this period, about 20 times the 
amount of current that is drawn by 
the semiconductor device. 

There are other reasons why the 
transistor is to be preferred for mobile 
applications. For emergency purposes 

(Continued on page 126) 

Table I. Comparison between power requirements, efficiency of tubes and transistors. 

Power required at output stage 
to yield 25 watts of signal. A 
10% transformer loss is assumed 
for both circuits. 

Battery drain to provide 25 watts 
of signal at power supply output. 
Filament power required. 
Other standby or bias power re. 
quired. 

Total power required for full out- 
put. 

Over -all efficiency at full output. 
Power consumption during stand- 
by (approx.). 

TUBE CIRCUIT TRANSISTOR CIRCUIT 

55 watts 

69 watts 

40 watts 

5 watts 

114 watts 
25/114 = 2246 

45 watts 

38 waits 

38 watts 

0 watts 

2 watts 

40 watts 

25/40 = 62% 

2 watts 
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By JOHN T. FRYE 

MAC'S 
service shop 

BARNEY had been muttering to him- 
self for the past quarter of an hour, 
and finally Mac, his employer, 

walked over to the boy's end of the 
bench to see what all the fuss was 
about. 

"Oh how I hate intermittents!" Bar- 
ney said fervently. "One time this little 
a.c. -d.c. receiver will play okay for 
hours on end; the next time it won't 
even start. Right now the only sound 
you can get out of it is a low hum. I've 
changed all the tubes one at a time; 
so I know tubes are not the trouble, 
but look at this reading on the oscil- 
lator grid of the 12BE6." 

He touched the probe of the v.t.v.m. 
to the grid lug of the socket, and the 
meter indicated some forty positive 
volts. 

"When the radio's playing, I get 
seven or eight negative volts here," the 
red- headed youth continued. "That's 
the normal grid -leak voltage developed 
by oscillator action across this 22,000- 
ohm resistor between grid and ground. 
But when the radio goes dead, this 
voltage suddenly switches from minus 
eight to plus forty volts. I was sure it 
was an intermittent internal short in 
the tube, but the same thing happens 
with a new tube. Now I've decided it 
has to be an intermittent breakdown 
in the socket insulation; so I guess I 
may as well start changing the socket 
- -and that's a job I despise." 

"Easy, boy, easy!" Mac said mildly. 
"Have you checked the diagram ?" 

"Oh come now, Mac," Barney said 
with a superior smile; "I'm a big boy 
now, remember, and this is just a little 
a.c. -d.c. receiver. Its simple diagram 
is tattooed on my brain. Think of how 
many hundreds of these things I've 
serviced." 

"I'm thinking; and for every one 
you've serviced, I've serviced ten; but 
I'm still going to look at the diagram," 
Mac said with a disarming grin. 

He took the service sheet from the 
file and merely glanced at it before he 
slid it across to his assistant. As Bar- 
ney stared down at the diagram, a 
brick -red flush crept up out of his 
collar and spread over his face, dim- 
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Simple Things First 
ming his freckles to invisibility. 

"Well what do you know!" he ex- 
claimed. "That grid leak returns to 
the cathode instead of to ground, and 
the cathode goes to ground through the 
primary of a two -winding oscillator 
coil. I'll bet a nickel that primary is 
opening up leaving the cathode float- 
ing, and the high cathode voltage un- 
der these circumstances is conveyed 
through that 22,000 -ohm grid leak to 
the oscillator grid." 

A simple check with the ohmmeter 
confirmed this suspicion, and Barney 
was lucky enough to find the primary 
winding break right at the end where 
it tied to a terminal. A drop of solder 
solved the problem. As the crestfallen 
boy replaced the receiver in the cabi- 
net, Mac observed: 

"I don't know what I'm going to do 
with you if you don't learn to go to the 
service literature when the going gets 
tough. Here I've invested hundreds of 
dollars in that literature with the sole 
aim of helping us to do our job better 
and faster, and then you blithely ignore 
the whole thing and depend upon your 
alleged omniscient knowledge of how 
the circuit must be. Actually this busi- 
ness of returning the grid resistor to 
the cathode instead of directly to 
ground is very, very common; but your 
preconceived notion that it had to re- 
turn to ground kept you from even 
thinking about that possibility. You 
were looking for a 'far -out' cause of 
the trouble, such as a defective tube 
socket. I'll bet you haven't found more 
than three tube sockets with broken - 
down insulation in all the time you've 
been working for me." 

"I have in transmitters," Barney de- 
fended himself lamely. 

"We're working on receivers, not 
transmitters," Mac relentlessly pointed 
out; "and I've told you over and over 
always to look for simple causes of 
trouble first. Save the odd -ball, freak- 
ish possibilities for investigation until 
after all the ordinary, likely things 
have been checked out. Hey! Wait a 
minute. What was that whistle ?" 

Barney had the set back in the cabi- 
net and was tuning it back and forth 

across the band as a final check. As he 
crossed a station near the middle of the 
band a heterodyne was heard so loud 
that it blocked out reception of the sta- 
tion. 

"That's just the second harmonic of 
the 455 -kc. i.f. beating with the station 
on 910 kc.," Barney explained. "You 
can hear that little heterodyne on lots 
of sets. Probably this one doesn't have 
enough decoupling in the detector cir- 
cuit and some of the i.f. is feeding back 
through the a.v.c. system to the re- 
ceiver input." 

"I wouldn't call that screech 'a little 
heterodyne,' " Mac observed acidly. 
"You'll never convince me a manufac- 
turer would let a receiver go out in 
that condition. Take off the back." 

When two screws were removed and 
the back, carrying the antenna, was 
pulled away from the cabinet, the 
heterodyne disappeared and the sta- 
tion could be heard clearly. 

"Apparently the signal is being radi- 
ated directly into the loop," Mac said 
as his gentle fingers probed around in 
the receiver. Suddenly he held up the 
end of the broken little copper- ribbon 
ground lead of the 12AV6 tube shield 
and stared quizzically at the other 
technician. 

"This just ain't my day," Barney 
sighed as he reached for the solder gun. 
"I must have broken that lead when I 
was changing tubes. It's easy to do. 
With the shield floating, the 455 -kc. 
signal on the diode plates of the 12AV6 
could radiate directly into the loop 
winding only an inch or so away. Once 
more I was looking for a more com- 
plicated cause of trouble than an un- 
grounded tube shield. Why don't you 
fire me ?" 

"Don't tempt me," Mac answered as 
he tried to scowl. "I probably would if 
it weren't for that Japanese radio sit- 
ting over there on my end of the 
bench." 

"What's that got to do with it ?" 
"Well, a little old lady brought that 

in yesterday with the explanation that 
her son, quartered in Japan, had sent it 
home to her. It was a nice -looking little 
two -band, three -way portable. She had 
unpacked it and plugged it in, and it 
started to play right off, but after a 
few minutes it quit. She was sure some 
little thing had shaken loose in transit. 

"Well, as we both know, almost 
every time we get tangled up with one 
of these foreign sets we lose money. 
Most of the time there is no adequate 
service literature on the set; the parts 
arrangement and circuitry are fre- 
quently different from that with which 
we are familiar; and we often run up 
against defective parts for which sub- 
stitutes cannot be obtained. I explained 
this to the woman, but she said her son 
had written that one of the selling 
points of this receiver was that he had 
been told that all parts for it could 
be readily obtained in the United 
States. Against my better judgment, I 
took the set. 

"When I plugged it in, there was only 
hum. I raised the line voltage a bit, 

(Continued on page 151) 
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Some Thoughts on Amplilier Design 
By STEWART HEGEMAN Dir. of Eng., Citation Ki+ Div Harman- Kardon, Inc. 

Multiple feedback loops with up to 32 db of feedback 
with stability, extended frequency response, and low 

impedance power supply are used in new hi -fi kit line. 

MUCH of the author's professional 
listening experience as a recording 
engineer has been involved in de- 

tecting flaws. When monitoring an 
original recording one cannot take time 
to listen to the performance, for all 
attention is given to listening to im- 
balances between instruments due to 
microphone placement. This type of critical auditioning is continued 
through all the steps of the manufac- 
turing process, from the master tape 
to the completed recording. The empha- 
sis in this type of listening is on dis- 
tortion, noise, dynamic and frequency 
range, and over -all tone quality. It is 
usually days before one has the oppor- 
tunity to relax and listen to the per- 
formance in the quiet surroundings of 
his own living room. 

When professional monitoring is 
done over extended periods of time. 
listening fatigue becomes a very im- 
portant factor. Small amounts of dis- 

tortion, which might be tolerated 
under ordinary listening conditions, not 
only become annoying but actually af- 
fect one's judgment; and it is for this 
reason that the author has become 
increasingly concerned with the de- 
velopment of superior sound equip- 
ment. This form of professional listen- 
ing generates very specific and personal 
requirements in terms of over -all per- 
formance of the sound reproducing 
chain and, as a result, the author has 
come to recognize the basic importance 
of two principles. 

Distortion & Frequency Response 

Thu first principle concerns distor- 
tion. It is interesting to note that the 
relatively high level of distortion in 
some components in the system does 
not mask the possibly minute level of 
distortion in other components. There- 
fore, although speakers, cutters, and 
cartridges have higher inherent dis- 
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The introductory unit in Harman -Kardon's 
new ''Citation'' line of kits is this 120- 
waft (dual 60 -watt) stereo power amplifier. 

tortion than amplifiers, the listening 
quality of the system can benefit from 
the reduction of distortion in any part 
of the chain. It may be important, at 
this time, to indicate what is meant by 
"distortion." In the broad sense, dis- 
tortion is any deviation from the orig- 
inal. Not only does it include harmonic 
and intermodulation distortion, but al- 
so restricted dynamic range, restricted 
frequency response, deviation in phase 
response, restrictive distribution pat- 
terns of both microphones and speak- 
ers, and transient distortion. 

The second and equally important 
principle concerns frequency response. 
The bandwidth required for satisfac- 
tory reproduction is considerably be- 
yond the single -frequency hearing ca- 
pabilities of the human ear. Compo- 
nents of several octaves below 20 cycles 
are of great importance to musical per- 
ception and unquestionably contribute 
to more realistic. sharper, and more 
transparent reproduction. 

Since the basic amplifier forms the 
foundation of any complete component 
line, we thus decided to start off with 
a 120 -watt (dual 60 -watt) stereo ampli- 
fier as the introductory item in our 
new line of kits. To produce a top - 
quality power amplifier in kit form, it 
is necessary to use high -quality ma- 
terials and carefully engineered assem- 
bly and wiring techniques. It is also 
necessary to realize the improved per- 
formance possible with increased de- 
grees of feedback. 

Feedback Techniques 

Current conventional power- ampli- 
fier design is based on "single loop" 
feedback techniques. "Linearization" is 
obtained by over -all feedback from the 
voice -coil terminals to the cathode of 
the input tube and, due to stability 

(Continued on page 106) 
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TV set, train, and antenna -each has a reference "ground." but this ground may be a diff erent concept in each case. 

"Grounds" for Confusion 
One word, many meanings: the type of equipment or 

ROBERT GARY type of voltage involved may decide what ground is. 

AWELL -KNOWN quote by a well - 
known writer informs us that "a 
rose is a rose." Is not a ground also 

a ground? And, if that is the beginning 
and the end of the matter, why should 
any confusion exist about so simple a 
concept? However, if you choose even 
the clear -cut rose as a theme and let 
your mind play with it idly for a min- 
ute, you can come up with a surprising 
range of variety in associated ideas. 
"Sweet Rosie O'Grady," for example, 
has little to do with the legendary rose 
fields of Bulgaria that provide essen- 
tial oils for the perfume industry. Start 
with the word "ground" and you will 
come up with an even greater variety 
of notions, even if you limit yourself 
to what this word means in the lan- 
guage of electronics. 

You may think of the concept as it 
appears in manuals on telegraphy. This 
is the earth ground or ground return, 
in which a single -wire line is used, with 
earth ground being used as the second 
line. This also ties in with the notion 
of the lightning arrester developed by 
Ben Franklin, the device being basical- 
ly a good conductor to ground. Yet the 
concept seems a far cry from that of a 
TV receiver chassis, which had better 
be a good ground for the r.f. and other 
signals circulating in the receiver -but 
which may be "hot" or "cold" with re- 
spect to the ground on which the tech- 
nician stands. 

Even if we confine ourselves to the 
ground within a single item of elec- 
tronic equipment, such as a radio, audio 
amplifier, or TV chassis, we may run 
into confusing effects. For example, two 
points may both appear to be at ground 
potential on a schematic diagram; yet, 
if these two are too close physically - 
or perhaps too far apart- oscillation 
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may develop. If they are both at 
ground, why should it matter how near 
or far apart they are? Why does touch- 
ing a "grounded" chassis sometimes de- 
tune a circuit using this ground? If an 
a.c. -d.c. receiver has a resistor and ca- 
pacitor network going from the chassis 
to the grounded side of the power line, 
can the chassis be considered as a 
ground? Does a power transformer 
ground a set just because its center tap 
is connected to the chassis? Why do 
certain broadcast receivers operate 
better if a wire is connected to a wa- 
ter -pipe ground? These questions may 
certainly puzzle the layman and some- 
times even confuse the student of elec- 
tronics or the technician. 

The problem arises because ground 
may be one or many things to different 
people in the same or different electri- 
cal circuits. A good starting point is 
the fact that electric current must have 
a complete circuit in order to flow, and 
we usually regard this circuit as being 
divided into a double path. In d.c. 
work, for example, we say that current 
goes from the generator or other source 
to the load over one path and then re- 
turns through the other. An oversim- 
plified understanding of this action 
leads many of us to think that the re- 
turn path is "cold" because the current 
has done its work and no longer has 
any energy left. We then begin to as- 
sume a "safe" return or ground path 
containing no power, which can be 
overlooked. 

A quick look at the popular schemat- 
ic representation of this action (Fig. 
IA) may mislead some people. How- 
ever, if we re -draw the circuit as in 
Fig. 1B, we take into account the fact 
that, between any point in the circuit 
and any other point -even if both 

points are on the same "ground" line - 
there are inevitably some electrical 
factors introduced, such as resistance, 
capacitance, and inductance, no matter 
how small they may be. Thus some 
form of circuit action may take place 
between any two points, however slight 
it may be, and the energy within the 
circuit may b' active anywhere. 

A good example of this can be ob- 
served by a study of the tracks of any 
electrified railroad. The "hot" power 
is delivered through a suspended over- 
head cable or an insulated third rail, 
while the return path goes through the 
tracks. The tracks are, of course, 
"grounded." However, where rails are 
joined, heavy bronze cables carry the 
"cold" return current across the junc- 
tion. Should there ever be a gap in the 
metal return path, the arcing across it 
will be every bit as severe as if the top 
wire were broken. 

A ground. in this sense, is simply one 
side of a two -wire system. For our 
purposes, we usually choose the side 
to which the electrical resistance from 
the ground (earth. or its equivalent) 
on which we stand is the least. A good 
example of this is the automobile. Its 
battery, radio, and other electrical 
equipment are all grounded to the car 
body; but, because of the nonconduc- 
tive rubber tires, the car itself is not 
connected to the earth at all. This 
sometimes causes shocks or small arcs 
when a conductor -such as a person - 
supplies the connection between the 
"grounded" car and the actual ground. 
For this reason, some autos use ground 
straps which drag along under the ve- 
hicle and electrically connect the car 
body to the pavement. 

To further illustrate the problem of 
clearly defining a ground point, con - 
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sider the case of a u.h.f oscillator cir- 
cuit, as shown in Fig. 2. The circuit 
is shown in Fig. 2A as it would appear 
on a schematic diagram. Fig. 2B is the 
true electrical equivalent of all por- 
tions of the circuit outside the tube 
envelope. For convenience's sake we 
have lumped the stray and wiring in- 
ductances, capacitances, and resist- 
ances that would actually be significant 
at these frequencies together. The ob- 
vious components are still identified 
for us (C,, L,, R,, etc.) but they are 
heavily outnumbered by the inevitable 
resistances, capacitances, and induct- 
ances that are nevertheless present - 
and we have not necessarily shown all 
of the latter. 

Already, in comparing Fig. 2A with 
Fig. 2B, we can see how two different 
engineers, each concerned with various 
aspects of the circuit, could take di- 
vergent viewpoints concerning the na- 
ture of ground. Let us see how the 
same circuit would be viewed by still 
another person -a safety engineer 
whose sole business is the question of 
shock hazard. To him, everything but 
the plate and supply voltages (Fig. 2C) 
could conveniently be assumed as being 
at "ground" potential. We can simplify 
even further if we think in terms of 
grounding the receiver to protect 
against lightning hazards. Here the 
chief circuit element to be considered 
would be the insulation resistance be- 
tween the primary and secondary of a 
transformer. 

Shock Hazards and Ground 
Much has been written in the past 

on the subject of the shock hazard of 
electrical appliances. Like the weather, 
this topic has received a lot more dis- 
cussion than earnest attempts at a 
cure. But before we can think of elimi- 
nating shock hazards we should under- 
stand exactly what they are. Basically 
there are three ways one can get an 
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Fig. 1. Notion of ground (Al as unipo. 
tential return path. However, no two 
ground points (B) are actually the same. 
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electrical shock and, although this may 
seem facetious, they are by touching 
one side of the line, by touching the 
other side of the line, or, through spe- 
cial talent, by touching both sides. If 
we could assume that one side of the 
power line is properly connected to 
the earth on which our body stands, 
then it would be perfectly safe to touch 
that grounded side of the line, but the 
other side would still be "hot." We 
see that grounding one side of the pow- 
er line immediately reduces the shock 
hazard by 50 per -cent. All appliances 
that operate directly from the power 
line, such as toasters, broilers, and the 
January. 1960 

like, could have their case and chassis 
connected to the grounded side of the 
line, and this would limit the hazard 
to contact with the "hot" side. Should 
a "hot" wire accidently touch the 
grounded chassis, this would cause a 
short circuit and the nearest fuse 
would blow, but there would be no 
danger to any human. Similarly, if 
radio and TV receivers could be 
grounded directly to the power line, 
there would be no shock hazard in 
touching the chassis, metal cabinet, or 
uninsulated controls. 

It has long been proposed that all 
house wiring make use of polarized out- 
lets and plugs so that the correctly 
grounded side of the line is always con- 
nected to the chassis or cabinet. Some 
progress has been made in this direc- 
tion in that most newly designed sock- 
ets and plugs use one wide and one 
narrow contact blade. But, since so 
much unpolarized wiring exists and 
since the correct grounding of one side 
of the power line is not always guar- 
anteed, the introduction of polarized 
wiring still seems to lie in a nebulous 
future. The military services have 
standardized all of their specifications 
so that polarized plugs and grounded 
power lines are required in all new 
equipment. 

Recently many TV manufacturers 
have returned to the use of power 
transformers to effectively isolate the 
receiver power supply from the a.c. 
power line. Fig. 3A shows the a.c. 
voltages on a typical full -wave rectifier 
circuit and indicates why there is no 
shock hazard here between the chassis 
and the earth, regardless of whether 
one side of the power line is grounded 
or not. The capacitors C, and C, repre- 
sent the leakage of the transformer. 
Since this is usually quite low, a very 
high impedance isolates the secondary 
from the a.c. power line. A few TV 
receivers use simple, isolation trans- 
formers. These perform the same func- 
tion as the isolation transformer that 
every safety- conscious service techni- 
cian keeps around. The voltages on 
such a transformer are shown in Fig. 
3B. It is true, in any electrical device, 

that the power -line wires themselves 
must be properly insulated, but, as we 
showed before, a short circuit would 
merely blow the fuse. 

Having observed the voltage relation- 
ships with respect to ground when a 
power transformer is used, consider 
now the arrangement of Fig. 4, which 
shows a technique used with many so- 
called "hot" chassis in a.c. -d.c. sets. 
This is a rather elegant approach, be- 
cause some attempt has been made 
here to isolate the chassis from the 
power line. The network of the resistor 
and the capacitor (220,000 ohms and 
.01 pf., in Fig. 4M helps keep 60 -cps 
voltages off the chassis while provid- 
ing a low- impedance path for r.f. and 
i.f. signals to one side of the power 
line, which is therefore essentially at 
ground for these higher frequencies. 

The problem with this arrangement 
can be seen by inspecting Fig. 4B, in 
which the RC network has been re- 
duced to an equivalent impedance of 
170,000 ohms (calculated for 60 cps) 
for simplification. Some potential does 
indeed continue to exist between one 
side of the power line and the chassis. 
However, even if the receiver involved 
happens to be plugged in with the 
polarity shown, the chassis will not be 
quite as hot as would be the case with- 
out the network. The impedance of 
170,000 ohms will be in series with 
any person who accidentally contacts 
the chassis and a point at earth ground 
potential at the same time. This im- 
pedance will serve to drop a good deal 
of the voltage, so that a full 117 volts 
would not be impressed across the un- 
fortunate individual, and will also serve 
to limit the maximum amount of cur- 
rent that would flow through him. 
Also, if the capacitor should break 
down, a direct connection to one side 
of the power line becomes possible. 

In many other receivers, the chassis 
is actually connected directly to one 
side of the line, and then all metal por- 
tions of the chassis, controls. mounting 
hardware, and the like must be covered 
with insulation. This usually protects 
the customer from shock, but the serv- 
ice technician must use an isolation 

Fig. 2. A u.h.t. oscillator circuit may look like any of the three representa- 
tions below. depending on the viewpoint of the person who is dealing with it. 
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transformer as soon as he needs to 
handle the chassis. 

It is true that rubber -soled shoes in- 
sulate the body from ground and there- 
by eliminate some of the hazard. but it 
is always possible to touch some 
grounded object inadvertently while 
touching the "hot" chassis. While most 
such accidents are not lethal, techni- 
cian time can be spent in better ways 
than in recovering from electric shock. 

Grounding Antennas 

In looking over the signal -input cir- 
cuit of most TV receivers, we notice 
that neither of the two conductors of 
the 300 -ohm antenna lead -in is ground- 
ed. The elements of the antenna them- 
selves are also ungrounded, except 
possibly for some parasitic portions 
such as reflectors and directors through 
the mast. At the tuner, however, the 
center tap of the antenna -input circuit 
is connected to the chassis ground. This 
makes both sides of the transmission 
line "hot" for r.f., but grounds them 
as concerns low frequencies. If light- 
ning should strike, the path would be 
through both conductors, the TV chas- 
sis, and the power line to earth ground. 

'fo avoid this hazard, most out- 
door antenna installations include-or 
should include -a lightning arrester, 
which short -circuits the path from the 
antenna to a ground, but presents suffi- 
cient impedance for r.f. so that the 
signal path is still direct to the re- 
ceiver. A typical equivalent circuit of 
such a protected installation is shown 
in Fig. 5. Simply, an alternate path 
to earth is provided for lightning 
through two resistances. These may be 
actual resistors or high- resistance 
spark gaps, as indicated by the broken 
lines. In either case, the resistance 
prevents bypassing of r.f. to the earth 
but breaks down and shorts out under 
the stress of lightning. 

Some TV installations still use a co- 
axial cable from the antenna to the 
receiver and then the outer conductor 
is usually grounded at the receiver 
chassis. If the TV set uses a power 
transformer it would be perfectly safe 
to connect the shield of the coaxial 
cable directly to a water pipe, drain, 
or other good external ground. 

The phenomenon of grounding one 
side of an a.c. -d.c. radio's loop antenna 
will work safely only if the loop is 
connected to the set through capaci- 
tors, or is otherwise isolated. Then the 
grounding merely serves to establish 
one of the loop terminals at external 
ground, making the other side "hot." 
It will usually be noticed that, depend- 
ing on the side connected to ground, 
the tuning controls and the radio chas- 
sis itself will become more or less sensi- 
tive to body capacity. 

The aforementioned practice of 
grounding one side of an antenna to 
improve signal pick -up raises still an- 
other point for consideration. Why does 
this work and how can we get along 
without this type of ground in the case 
of aircraft radios, battery portables, 
automobile receivers, and other units 
that do not normally come into actual 
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Fig. 3. How power transformers serve to 
isolate earth ground from chassis ground. 

contact with the earth? The magic 
word that begins to provide the an- 
swers is "counterpoise." For an antenna 
to work best, it must have the great- 
est possible signal voltage developed 
across it. This means that, in effect, 
the "top" of an antenna system (that 
portion which is normally farthest 
from the earth) must be at the great- 
est possible potential difference from 
the "bottom" of the system. To estab- 
lish this relationship, we seek a large 
body as a counterpoise that is not likely 
to be at or near the same potential with 
respect to transmitted signal that will 
appear at the "top" of the antenna. 
Where it may be used, the earth itself 
serves very well as such a counter- 
poise. Thus, the required counterpoise 
has come to be known as ground, be- 
cause earth ground is the frequently 
used medium. 

However, where it is not convenient 
to use earth ground, some other body 
of reasonable size is chosen as the 
counterpoise. This may be the body or 
shell of an orbiting satellite, of an air- 
plane, or of a car --or it may simply be 
the chassis of a portable radio serving 
as its own "ground " -or should we say 
counterpoise? Actually, the confusion 
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Fig. 4. An RC network (A) provides only 
partial earth -to- chassis isolation, as equiv- 
alent circuit at 60 cps (B) demonstrates. 

Fig. S. Arrester provides lightning with 
a breakdown path to earth -ground. 
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arises from the fact that, since earth 
ground was once the almost universally 
used counterpoise, we have come to call 
every such counterpoise a ground- - 
whether it is or not. 

When these "grounds" are brought 
near the earth's ground, the tuning as 
well as the set's sensitivity changes. 
Another effect observed with such de- 
vices is the accumulation of a static 
electric charge. Airplanes have short 
wire strips attached to their trailing 
wing edges to discharge such static 
electricity into the surrounding air 
during flight. During landings, the air- 
craft is carefully grounded to the run- 
way to avoid, on a more violent scale, 
the shocks we often experience during 
dry winter days when getting out of a 
car. 

Grounding in the Shop 

Although technicians, experimenters, 
and hams should be well aware of the 
shock hazards around the home, and 
especially in their work, trivial as well 
as serious accidents do happen. In pre- 
senting the following suggestions, we 
hope to help in reducing the number 
of electrical accidents, and also make 
the work of the technician easier. 

Some of our readers may think that 
rubber mats on the floor or the wearing 
of rubber soles insulate a man from 
ground so that, if he touches some- 
thing "hot," he will feel no shock. This 
is true to some extent, and the wearer 
of rubber soles is definitely somewhat 
safer than the barefoot technician. But 
there are usually a host of other 
grounded items with which the "safe" 
person may make inadvertent contact 
while believing he can touch the "hot" 
points with immunity. We feel that a 
properly grounded and carefully fused 
a.c. power line, a grounding strap with- 
in easy reach, and an isolation trans- 
former are the best insurance against 
shock. The antenna lines, all test equip- 
ment, and metal shelves should be 
grounded. Although not essential, we 
favor a grounded piece of sheet metal 
as a base on which to put sick chassis. 

If there are portions of the set which 
should be insulated, we add the neces- 
sary insulation in the form of card- 
board and Bakelite strips. This has 
the advantage that it pinpoints any 
"hot" danger spots and reminds us of 
them during work. Metal parts that lie 
loosely on an insulator can get a static 
charge from nearby high -voltage fields 
and then, when the unsuspecting hand 
reaches for them, nasty "bites" result. 
The author has a half -inch scar to 
illustrate this particular effect and 
therefore is now well supplied with 
ground clips, sheet -metal work bases, 
and other protective devices. 

One last word to those who can touch 
a 117 -volt line with apparent immunity. 
Body- moisture content varies with age, 
climate, living habits, and a host of 
other factors. If you were getting no 
more than a mild tingle from 117 volts 
three years ago, don't believe that you 
have life -long immunity to electric 
shock. Even a lion tamer may wind up 
his career with a "bite." 

ELECTRONICS WORLD 
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TN /S EASY 
SIGNAL INJECTION 

POINT -TO -POINT - 
DIRECT VIEWING 

WAY... 

ANALYST 

Solve Rough Sweep Output Problems 

11111111.11. r. sz. 

revl 

Pe 

tv 0 (I.® .. 

NEW Model A107 
DYNA -SWEEP 
CIRCUIT ANALYZER 

Saves many hours of service work. 
Provides vertical and horizontal 
sync and driving pulses that enable 
you more easily and quickly to 
check out every stage in the sync 
and sweep sections of a television 
receiver. 

Tracks down troubles in the horizontal and vertical output circuit 
including defective output tronsformer and yoke; checks for shorted 
turns, leakage, opens, short circuits, and continuity. Includes unique 
high -voltage indication. Eliminates trial and error replacements. 

Model A107 Dyna- Sweep. Companion unit for use only with 
MK Model 1075 Television Analyst for driving source. 

Net, $49.95 
Model 1070 Dyno- Sweep. Some os Model A107 but hos 
its own horizontal and vericol driving pulse, and is used inde- 
pendently of the Model 1075. Net, 569.95 

January. 1960 

MODEL 1075 
TELEVISION 

ANALYST 
New Technique Makes TV Servicing 
Easier, Faster, More Profitable 
Thousands of service technicians already save 
thousands of hours every day with the amazing 
B &K TELEVISION ANALYST. Enables you to inject 
your own TV signal at any point and watch the 
resulting test pattern on the picture tube itself. 
Makes it quick and easy to isolate, pin -point, and 
correct TV trouble in any stage throughout the 
video, audio, r.f., i.f., sync, and sweep sections of 
black & white and color television sets - including 
intermittents. Makes external scope or wave -form 
interpretation unnecessary. Enables any serviceman 
to cut servicing time in half, service more TV sets 
in less time, really satisfy more customers, and 
make more money. Color generator provides 
both rainbow pattern and color bars. 

MODEL 1075 TELEVISION ANALYST. Complete with standard 
test pattern, white dot, white line, and color -bar 
slide transparencies, and one clear acetate. Net, $25995 

See your B&K Distributor or Write for Bulletin ST24.N 

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

Canada. Atlas Rodio Corp., 50 Wingold, Toronto 10, Ont. 
Export: Empire Esporrers, 277 Broodwoy, New York 7, U.S.A. 
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EVERYTHING A CLOCK -RADIO CAN OFFER 
. . . AND PORTABLE TOO! 

Completely portable, all- transistor circuit 
Runs up to 500 hours on standard batteries 
Deluxe features at half the cost 
Easy to assemble 

"YOUR CUE" TRANSISTOR CLOCK 
RADIO KIT (TCR -1) 
Take all the deluxe features found in the most expensive clock - 
radios. add the convenience of complete portability, plus a 

modern 6- transistor battery operated circuit . .. then slash the 
price at least in half, and you have the new Heathkit "Your 
Cue" Transistor Portable Clock Radio. 

Packing every modern clock -radio feature into a compact, 
beautifully styled turquoise and ivory plastic cabinet, "Your 
Cue" lulls you to sleep, wakes you up, gives you the correct time 
and provides top quality radio entertainment in and out -of- 
doors. It can also he used with the Heathkit Transistor Intercom 
system. opposite page, to provide music or a "selective alarm" 
system for one or more rooms covered by the intercom system. 

An "Alarm-set" hand, hour hand, minute hand and sweep 

second hand grace the easy -to -read clock dial. All controls arc 
conveniently located and simple to operate. The "lull -to- sleep" 
control sets the radio for up to an hour's playing time, auto- 
matically shutting off the receiver when you are deep in slum- 
ber. Other controls set "Your Cue" to wake you to soft music, 
or conventional "buzzer" alarm. A special earphone jack is 

provided for private listening or connection to your intercom 
or music system. At all times crystal -clear portable radio enter - 
tainment is yours at the flick of a switch. 

The modern 6- transistor circuit features prealigned IF's for 
ease of assembly. A tuned RF stage and double tuned input to 
the IF stage assure top performance. The built -in rod -type 
antenna pulls in far -off stations with outstanding clarity while 
a large 4" x 6' speaker provides tonal reproduction of unusual 
quality. 

HEATHKIT TCR-1 

$4595 

Six easily obtainable penlight -size mercury batteries power 
the radio receiver up to 500 hours, while the clock operates up 

to 5 months from a single battery of the same type. Ordinary 
penlight cells may also be used with reduced battery life. 

The handsome two -tone cabinet, measuring only 31/2" H. x 8' 
W. x 7 1" D. fits neatly into the optional carrying case for beach 

use, boating, sporting events, hunting, hiking, or camping. 
Wherever you are, you'll find "Your Cue" your constant 

companion. Shpg. Wt. 5 lbs. 

LEATHER CARRYING CASE 

HEATHKIT 

NO. 93 -3 

$495 
Shp9. Wt. 2lbs. 

HEATH COMPANY /Benton Harbor, Mich. 
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New Transistor sistor Initercolll hit= 
TALK WITH ANY OR ALL FIVE STAT IONS 
WITH YOUR OWN INTERCOM SYSTEM 

Battery Power Permits Placement Anywhere 

Versatile Unit has Many Important Uses 

Complete Privacy of Conversations Assured 

TRANSISTOR INTERCOM KIT (XI -1 and XIR -1) 
A flexible. versatile transistor intercom, has been developed by Heath engineers 
to enable you to set up your own communications system at an unbelievably 
low price. 

Consisting of a master unit (XI -1) and up to five remote stations (SIR -11, 
the system is designed for any remote unit to call the master, for any remote 
station to call any other remote station, or for the master unit to call any single 
remote unit or any combination of remote units. Complete privacy is assured, 
since a call to a remote station cannot he interrupted or listened to while the 
remote unit is in operation unless switched in by the master unit. Used with 
clock- radio. opposite page, it can serve as a music or "selective alarm" system. 

Transistor circuitry means long life. instant operation and minimum battery 
drain. Eight ordinary, inexpensive "C" flashlight batteries will run a unit for 
up to 300 hours of normal "on" time. Circuitry is especially designed for crisp, 
clear intelligible communication and the instant operation feature allows tuning 
of the units off between calls, extending battery life. Use of battery power does 
away with power cords, allowing each unit to be placed where most convenient. 
Only two %vires are required between the master unit and each remote station. 
Beautifully styled, the Hcathkit Intercom presents a new approach in design. 
Both master and remote stations have two -piece cases in ivory and turquoise 
for a rich, quality appearance. Batteries not included. Shpg. %Vt. 6 lbs. 

AC POWER SUPPLY (XP -1) 
.\ permanent power supply for 24 -hour operation of the XI -1 Intercom on 
household current. Converts 110 V. AC to well filtered 12 -volt DC output, 
eliminating the need for batteries. Power supply is small, compact and fits in 
space normally occupied by batteries. 
HEATHKIT XP -1 $9.95 

-' 
HEATHKIT XI-1 (Master) 

$2795 

NEW IMPROVED DESIGN 
STEREO -MONO PREAMP KIT (SP -2A, SP -1A) 
Get the SP -2A Stereo Preamp kit now, or the SP -1A monophonic version which 
you can easily convert to stereo whenever you choose by assembling the second 
channel (C- SP -1A) and plugging it into your SP-1A. 

The SP -2A permits stereo, two channel mixing, or either channel monophonic 
use, and includes a remote balance control. 

Six inputs (12 in the stereo version) accommodate tape. magnetic phono and 
microphone, plus three separate high level inputs. Level controls provided on 
"mag. phono" and high level inputs. Switch selects NARTB equalization for 
tape head input, and RIAA. LP or -8 It I'M compensation for mag. phono input 
HEATHKIT SP -1A (monophonic) Shpg. Wt. 13 lbs $37.95 
HEATHKIT C -SP -1A (not shown) (converts SP -1A to SP -2A) Shpg. Wt. 4 lbs $21.95 

New 

HEATHKIT XIR-1 
(Remote) 

$695 
Shpp. W;. 4 lbs. 

HEATHKIT SP-2A (stereo) 
ShpO. Wt. 15 lbs. 

$5695 
$5.70 down. $6.00 reo. 

THE WORLD'S BIGGEST BARGAIN 
IN A HI -FI AMPLIFIER 
55 WATT HI -FI AMPLIFIER KIT (W -7A) 
Utilizing advanced design in components and tubes to achieve unprecedented 
performance with fewer parts, Heat hkit has produced the world's first and only 
'"dollar -a- watt" genuine high fidelity amplifier. Meeting full 55-watt hi -li rating 
and 50 -watt professional standards. the new improved \\' -'A provides a comfort- 
able margin of distortion -free power for any high fidelity application. 

The sleek, modern styling of this un it allow, unobtrusive installation anywhere 
in the home. The clean, open layout of chas. i, and precut. cabled wiring harness 
makes the \V- A extremely easy to assemble. Shpg. \Ct. 28 lbs. 

SPECIFICATIONS -Power output:.. 
t:Ir :t" Total harmonic distortion: 

t. Interrnodulation distortion: 1. .. . 

and noise t. t .. 
: Damp 9 ,actor: ' 

Output impedances::. P, :._l tc ohm ,1114 70- 
Dimensions: D. x C.' H.x 15 "W, 

Power response: .1 

Hun 

Power requirements: 

New 

HEATHKIT W-7A 

$5495 
January, 1960 75 
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New 

HEATHKIT SA-2 

$5295 

Stereo Amplifiers 
YOUR BEST DOLLAR VALUE 
IN STEREO... 
14/14 WATT STEREO AMPLIFIER KIT (SA -2) 

Complete control is at your lineertips with this versatile Stereo Amplifier- 
Preamplifier. Providing 14 ysatts per stereo channel. or 28 watts total 
monophonic. the y". \ -_2 oldtres every modern feature in a master stereo con- 
trol center at a price to pleas,' the budget minded. The unit offers selection 
of dual channel stereo operation. monophonic operation using both chan- 
nels simultaneonslc. or .sine either channel for monophonic program 
material independent of the other channel. .\ 4- position input selector 

switch provides choice of wog. plum.. crystal phi tuner. and high !Cy,' 

auxiliary input for tape recorder. T \'. etc. ( /they features include RI. \.\ 
equalization tin Inag. photo. channel reversing function. clutched volume 
control. ganged dual tone controls. speaker phase reversal switch and lieu 
\C outlets. Handsonulr styled black and gold vinyl -clad steel cabinet. 
Shpg. \Vt. 23 lbs. 

SPECIFICATIONS -Power output: 

mon¢ distortion: 

o 

8mx an .-.Outputs:: 
volt ::. 6J 60 c J c l. , AC, Lt _ n,dl .. 

r. r charnel, ''prof ;aional ": 
watts outei.l. Total hap 

Inter modulation distortion: less than V " 

Hu 
, 

and noise: vhono uncut. 47 Ob belon 
Controls: 

y 

.:1 r n,d 
AC receptacle: ' Inputs: < t.o-00r t. 

Dimensions: _ ; . Power requirements: I17 

New 

HEATHKIT XR -2P 
(6 $2995 

HEATHKIT SA-3 

$2995 
New 

ECONOMY STEREO AMPLIFIER KIT (SA -3) 
This amazing performer delivers more than enough power for pure. undis- 
torted room -filling stereophonic sound at the lowest possible cost. Featuring 
3 watts per stereo channel and 6 watts as a monophonic amplifier. the 
SA -3 has been proven by exhaustive tests to be more than adequate in 
volume for every listening taste. 

You will find its ease of assembly another plus feature. Hcathkit con- 
struction manuals, world famous for their clarity and thoroughness. lead 
you a simple step at a time to successful completion of the kit. Larger than 
life -size diagrams show you exactly what each part looks like. where it goes. 

and how it is installed. 
The amplifier is tastefully styled in black with gold trimmed control 

knobs and gold screened front and rear panel. A tremendous buy at this 
low Hcathkit price! Shpg. \\t. 13 lbs. 

SPECIFICATIONS -Power output. .. Power response: it db from 'C it at 

3 ants a.d Total harmonic distortion: Intermodulaeon distortion: 
h, ...f Hum and noise: .. .. .. Con- 

trol 
Inputs (each channel) " 

Output (each - c h a n n e l ) .. 

Finish:: . Dimens ions:' 

HEATHKIT XR-2L $34.95 
(7 lbs.) 

6- TRANSISTOR PORTABLE RADIOS (XR -2P and XR -2L) 
New. improved soling, lies..,, m,r Minna. map ur 1,00) Iinnr, on ll.nhhcht ó:ntrrle. 

arajual ., fesc "I., he plu, lit here. volt e 

n 

slip these n r trn.i.ter potables. Giver 
them with s nhereser s t go: to the beach, on trips. boating. etc. Theo- new. 
improved mtalrl. Lein_ vat the out.r.ndine performance of tut preceding minted+ 

plus brand new .line :,ml the addition d cnvenience of vernier toning for ensontlo. 

effortless station .rlecdon. Till. XR-2If h-.,om, : mocha and lacier high -impart t 

plastie case. Th.. XR-2l. Las so stow in color ',oiler cast- Will, an idendr.d beige 

plastic front. Si, 7bs:1a Instrnmrut Itr.m.iaor, are used for high sensitivity .und selec- 

tivity. .\ large 4" s ti" I'M speaker wilt heavy magnet provides excellent tone quality. 
The roonsv chas. makes it unnree,..Iry h crowd components. adding greatly to ease 

of con.strursion. The sis standards , "I)` flashlight batteries teed for power provide 
extremely long battery lite :und can .,, p :v,ha.rd anywhere. Fun to build, and fun w 
nsc ... order une today! 

76 

New 
4.% HEATHKIT DS-1 

$6995 

$7.00 DN., $7.00 MO. 

Indicates Depth and Type of Bottom From 0 to 100 Feet 

Detects Submerged Objects (fish, logs, etc.) and Their Depth 
Completely Transistorized ... Operates From Flashlight Bat- 
teries 

TRANSISTOR DEPTH SOUNDER (DS -1) 
n.,1 end 1141.1,111.111 or pit 41.,..1011.11 ... li.hrrm.m or stand, er ... here', the depth 
.111,1, lc , l,n s .. Dept, i, math, .,led be a II.nl,ine 

ma 

n lamp rotating behind a u 

I, Ill l,, t t muscled Lark pl., r dial Los...) large hoed ...Ind the dial cm 
vItIe, ill s , not r Io vmits trail the indicator in 'Mull: Iighl or sltnshine. The tr,m.- 
timer mr.., L.,nant titans lr element un nted in.t faired!. malted ep,sy resin Loosing 

with solid Iota., throne L -hall lìuine and t o uu herds. are. 33'hile designed for 
permanent :Dooming on the bottoms of the boat. 1 temporal) outboard mounting of the 

tranwlocer i. .l -o I ..btr. The rompleuly Iran.i.torind rirt Mt operates from li 
Ilashlìvht r,'ll, and one long-life battery. (tomes complete s. tilt .plash -pit ",f cabinet, 
bards..,,, .,ltd euttl:d -type mounting bracket. Shpe,. %Vt. It) Ib, 
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New H EAT HIKIT Amplifiers & Tuners 

A NEW AMPLIFIER AND PREAMP 
UNIT PRICED WELL WITHIN 

ANY BUDGET 
14 -WATT HI -FI AMPLIFIER KIT (EA -3) 
This thrilling successor tu the famous Heathkit EA -2 is one of the finest invest- 
ments anyone can make in top quality high fidelity equipment. It delivers a 
full 14 watts of hi -ft rated power and easily meets professional standards as a 
12 -watt amplifier. 

Rich, full range sound reproduction and low noise and distortion are 
achieved through careful design using the latest developments in the audio 
science. Miniature tubes arc used throughout, including EL -84 output tubes 
in a push -pull output circuit with a special -design output transformer. The 
built -in preamplifier has three separate switch -selected inputs for magnetic 
phono, crystal phono or tape. and AM -! "Ní tuner. RIAA equalization is 
featured on the magnetic phono input. Shpg. Wt. 15 lbs. 
NOTE THESE OUTSTANDING SPECIFICATIONS -Power output: 14 watts, Hi -Fi: 12 watts. Professional; 
16 watts. Utility. Power response: * 1 ro 20 cps to 20 kc at 14 watts Output. Total harmonic distortion: loss than 28íí, 30 cps to 15 kc at 14 war, ,: ,l. Intermodulatlon distortion: loss than 1% at 16 watts oulper using 60 cps and 6 kc signal mined 4:,. Hum and noise: mag. phono input, 47 db below 14 watts; tuner und crystal phono, 63 db below 14 watts. Output impedances: 4, 8 and 16 ohms. 

NEVER BEFORE HAS ANY HI -FI 
AMPLIFIER OFFERED SO MUCH 

AT SO LOW A PRICE 
"UNIVERSAL" 14 -WATT HI -Fl AMPLIFIER KIT (UA -2) 
Meeting 14 -watt "hi -fi" and 12 -watt "professional" standards, the UA -2 lives 
up to its title "universal" performing with equal brilliance in the most demand- 
ing monophonic or stereophonic high fidelity systems. Its high quality, remark- 
able economy and ease of assembly make it one of the finest values in high 
fidelity equipment. Buy two for stereo. Shpg. Wt. 13 lbs. 
SPECIFICATIONS -Power output: Hi-Fi rating, 14 watts: Professional ratina. 12 watts. Power response: ±1 db Iro.m 20 cp'. tu 20 is at 17 watts output. Total harmonic distortion: Lets Pan 7` Iron 20 cps to 20 is at 14 watts output. Intermodulation distortion: less than 17i at 14 watt`. output u..e,u 60 CO and 6 IC spinal m red ait. Hum and noise: 7.1 Jo below 14 v..::1 Output imped :4, 8 and 16 ohm.. Damping factor: Saiten, J for unity or maximum: man num dart :,for 15:1. Input voltage for 14 watt output:.7 volt. Power re. quirements: 117 volts 50 /62 eyes Ft, ._.. Dimensions: 1V W. a 6 /v- D. r. 4 %..- H. 

MORE STAT IONS AND TRUE FM 
QUALITY ARE YOURS WITH THIS 

FINE TUNER KIT 
HIGH FIDELITY FM TUNER KIT (FM -4) 
This handsomely styled I'M tuner features better than 2.5 microvolt sensi- 
tivity. automatic frequency control (AF'C:1 with on -off switch, flywheel 
tuning and prewired, prealigned and pretested tuning unit. Clean chassis 
layout. prealigned intermediate stage transformers and assembled tuning 
unit makes construction simple -- guarantees top performance. Flywheel 
tuning and new soft. evenly -lighted dial scale provide smooth, effortless 
operation. Vinyl -covered case has black. simulated-leather texture with gold 
design and trim. Multiplex adapter output also provided. Shpg. Wt. 8 lbs. 
SPECIFICATIONS -Tuning range: 85 to 108 roc. Quieting sensitivity: r 20 db of pub 4inn. IFlreeeency: ' Image ratio: 45 :lb. AFC correction factor: . AM suppress ion: 25 áU. Frequency response: .-2 rib 2u íu 20,000 cm.. Harmonic distortion.. t100 uv, 400 cyc I, S 
100 °" m.ud,d. In termodulation distortion: L,ms 11,ar. 4:1 1100 uv, modulation. Antenna: . ohms unbalanced. Output impedance,' y:ollow -r). Output voltage: 

e '. .... Overall 
30 "; ,nodI.Ji.:n, 20 uv ,nn.:'.. Power requirements: 10!,.125 volt. 8u,tU voltage r t 

dimensions::; ' A 1 , . . " :.. L. 

HEATH COMPANY/Benton Harbor, Mich. 
January, 1960 
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HEATHKIT EA-3 

$2995 

New 

HEATHKIT UA-2 

$2295 

New 

HEATHKIT FM-4 

$3495 
t 
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a subsidiary of Daystrom. Inc. 
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New Tape Recorders 

Choice of 3 Outstanding Models 

Compare With $350 -$400 Machines 

Preassembled Tape Mechanism 

PROFESSIONAL QUALITY TAPE RECORDER KITS 
(TR -1 Series) 

I.n¡ .v the incomparable performance of these professional quality tape 
recorders at less than half the usual cost. These outstanding kits offer a 

combination of features found only in much higher priced professional 
equipment, generally selling for $350 to $400. Not the least of these 
special features is the handsome styling which characterizes the kits ... 
a semi -gloss black panel is set off by a plastic escutcheon in soft gold, 
which is matched by black control knobs with gold inserts. The mechan- 
ical assembly, with fast forward and rescind functions, comes to you 
completely assembled and adjusted; you build only the tape amplifier. 
And, you'll find this very easy to accomplish, since the two circuit boards 
eliminate much of the wiring. Separate record and playback heads and 
amplifiers allow monitoring from tape while recording and a "pause" 
control permits instant starting and stopping of tape for accurate cueing 
and tape editing. :\ digit counter is provided for convenient selection 
of any particular recording. Push -pull knob provides instant selection 
of 3'.¡ or 7!'.2 IPS tape speed. Safety interlock on record switch reduces 
possibility of accidental erasure of recorded tapes. `Mpg. Wt. 30 lbs. 

SPECIFICATIONS -Tape speed: 7 5" : : ! Maximum reel Fire: T. 
Frequency response (record- playback), - ' PS: ±'.5 db. 

.. Harmonic distortion: ' - 0 13 ,l; 3' 
Signal -to -noise ratio: ' .. . . ' n)rmal 

Flutter and wow: Heads 
(3):... .. - Playback 

equalization: Inputs (2): - Input im- 
pedance: - Model TR -1D 6 TR1E outputs (2): . 

Model TR1C output (1): .Output levels: . 
Output impedance: - .. Recording level indi- 
cator: - Bias erase frequency:! Timing accuracy::(_. 
Power requirements:' - 

1 - Dim slots: I,, I 

1 ,, Mounting :. r -. ....,. 

MODEL TR -1C Monophonic Tape Deck: $16.00 DWN. $159.95 $14.00 MO. 
MODEL TR-1D Two Track Stereo Tape Deck: i.' -".ic Record 

u5 $155.000 
N. 

0MO 
MODEL TR -1E Four Track Stereo Tape Deck: ,tic Record 
and Playoack, plus Playback of 4-track "Ian 

$1700 OWN. Pre. recorded Stereo Tapes (stacked). $15.00 MO. 
MODEL C -TR-IC Conversion Kit: Con. °', TR -,C to TR 1D (see 
TR.1D description above). Shpo. Wt. 2 lbs $19.95 
MODEL C -TR -1D Conversion Kit: Co,..),!. TR D to TR 1E (see 
TR -1E description above). Shoo. Wt. 2 lbs $14.95 

MODEL C -TR -1 CQ Conversion Kit:Converts TR-1C. to TR-1E 
(see TR-1E description above). Shpg. Wt. 2 lbs $1995 

Choice of Monophonic or Stereo models 

Complete versatility 

Easy to assemble, easy to use 

STEREO -MONO TAPE RECORDER KITS (TR -1A Series) 

Here are the tape recorders the avid hi -fi fan will find most appealing! 
Their complete flexibility in installation and many functions make them 
our most versatile tape recorder kits. This outstanding tape recorder 
now can be purchased in any one of three versions. You can buy the 
new two -track (TR -IAH) or four -track (TR-IAQ) 'ersinns which 
record and play bark both stereo and monophonic programming, or the 
two -track monophonic record- playback version ('IR -1 AI and later con- 
cert to either two -track or four -track stereo record -playback models by 
purchasing the MK -4 or \1K -5 conversion kits. The tape deck mecha- 
nism is extremely simple to assemble. Lone faithful service is assured by 
precision bearings and close machining tolerances that Mild fluter and 
wow to less than 0.35%. Power is provided by a fur -pole, fan -cooled 
induction motor. One lever controls all tape handling functions of for- 
ward, fast -forward or rewind modes of operation. The clerk handles up 
to 7" tape reels at 7.5 or 3.75 IRS as determined by belt position. The 
TR-IA series decks may be mounted in either a vertical or horizontal 
position (mounting brackets included). The TE: 1 Tape Electronics kits 
supplied feature NARTI1 equalization, separate record and playback 
gain controls and a safety interlock. Provision is made for mike or line 
inputs and recording level is indicated on a 6E5 "magic eve" tube. 
7 \to circuit boards simplify assembly. 

MODEL TR -1A: Monophonic two -track rocor!'clayback with fast for. 
e..n I .r' i rewind functions. Includes one 99e95 $10.00 DWN. 
TE --: Tap''- Electronics tuf. Shp'l. Wt. 24 lbs. $ J $9.00 MO. 

TR 1A SPECIFICATIONS -Frequency response: ' ' 1 :E7 to 17.003 cps: 
., Signal -to -noise ratio... u b low output 
. Harmonic distortion: ..'. Bias erase Ire. 

quency:'. 
. 

MODEL TR -IAH: Two-track monophonic and stereo record /playback 
with fast forv:ard and rewind functions. Two $149.95 $15.00 DWN. 
TE 4 Tape Eli 'r :its. Shpct. Wt. 36 lbs. $13.00 MO. 
TR IAN SPECIFICATIONS -Frequency response: 40 to 15.000 cos: 

Signalone atio,:- .I0u1 nl l volt /chat 
Harmonic distortion, Bias erase Ireeeeeey: 60 IC 

MODEL TR-1A(;): F..ir -track monophc^Ie and sfersn r.-rord /playback 
with fast forward and rewind functions. T..- $149.95 $15.00 

DWN. 
TE -4 Tape Electronics kits. Short. Wt. 36 I: P $13.00 MO. 
TR -IAQ SPECIFICATIONS -Frequency response: 3 47. to 15.000 cos: 

.., Signal -to -noise ratio: . aulpulot.75volt,-I 
,Harmonic distortion: 1, Bias erase: 60 IC (push-pull 

osc.I la'o 

HEATH COMPANY /Benton Harbor, Mich. 
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New "Acoustic Suspension" Hi -Fi 
Speaker System Kit 

HEATHKIT AS-2U (unfinished) 

$6995 
HEATHKIT AS-2M (mahogany) $79.95 
HEATHKIT AS-28 (birch) EACH 

New Test 
Equipment 

HEATHKIT FMO -1 Price to be 
announced 

January, 1960 

NOW- FOR THE FIRST TIME 
-EXCLUSIVELY FROM HEATH 

ACOUSTIC SUSPENSION HI -FI SPEAKER SYSTEM KIT (AS -2) 
A revolutionary principle in speaker design, the Acoustic Research speaker 
has been universally accepted as one of the most praiseworthy speaker sys- 
tems in the world of high fidelity sound reproduction. Hcathkit is proud to 
be the sole kit licensee of this Acoustic Suspension principle from AR, Inc., 
and now offers for the first time this remarkable speaker system in money- 
saving, easy -to -build kit form. 

The 10" Acoustic Suspension woofer delivers clean, clear extended -range 
bass response and outstanding high frequency distribution is provided by the 
specially designed "cross- fired" two- speaker tweeter assembly. 

Another first in the Hcathkit line is the availability of preassembled and 
prefinished cabinets. Cabinets are available in prefinished birch (blond) or 
mahogany, or in unfinished birch suitable for the finish of your choice. Kit 
assembly consists merely of mounting the speakers, wiring the simple cross- 
over network and filling the cabinet with the fiberglass included. Shpg. 
1Vt. 32 lbs. 

SPECIFICATIONS -Frequency response (at t0 watts input): ±5 db, 42 to 14,000 co:; 10 db down at 30 and 16.000 cos. Harmonic distortion: below 2% down to 50 cos. below 3 °6 down to 40 cos at 10 watts input in c -rm r room location. Impedance: 8 ohms. S sted amplifie, power: 20 watts minimum. Suggested damping factor: high (5:1 or greater). Efficiency: about 2 %. Distribution angle: 90e in horizontal plane. Dimensions: 24' W. n 13/,' H. z 11%" D. 

AN INSTRUMENT LONG -AWAITED 
BY SERVICE TECHNICIANS 

EVERYWHERE! 
HEATHKIT FM TEST OSCILLATOR KIT (FMO -1) 
Here in one compact, easy -to -use instrument arc provided all the test signals and sweep frequencies required for fast, easy alignment and troubleshooting 
of RF, IF and detector sections of FM tuners and receivers. An instrument 
unique in the test equipment field ... being the only one of its :ypc designed 
especially for FM service work. 
SPECIFICATIONS- Output fr in: for RF alignment. 90 me (FM band low end). '00 me (FM band middle range). 107 me (FM band high end). Modulation: 400.oycle incidental FM. IF and detector alignment: 10.7 mc sweep. Sweep width markers: 200 kc to over 1 mc, variable, 10.7 mc (crystal), 100 kc submar)..rs. Modulation: 400.cyc le AM. For other applications: 10.0 mc (crystal) and harmonics, 100 Mx. 400.cycle audio. Controls: main frequency selector, modulation switch /concentric level control. marker osal.ator switch /con- centric level control, sweep width -power switch. output control, AF -RF (source impedance) switch. Power supply: transformer, selenium rectifier. Power requirements: 105.125 V. 50/60 cycles. 1T watts. Cabinet slam 7%- H. v 4%- W..4%* D, 

HEATHKIT RF-1 

$2795 

PREASSEMBLED AND ALIGNED 
BANDSWITCH /COIL ASSEMBLY 

RF SIGNAL GENERATOR KIT (RF -1) 
Moderately priced. and capable of precision performance the RF -1 provides 
highly accurate and stable RF signals for trouble -shooting and aligning RF 
and IF circuits of all kinds. Modulated or unmodulated RF output of at least 
100,000 microvolts is available, controlled by both fixed -step and continu- 
ously variable controls. A built -in 400 cycle audio generator with 10 -volt 
output provides internal modulation of RF signal and is available separately 
for audio tests. A preassembled bandswitch and coil assembly, aligned to 
factory precision standards. eliminates the need for special alignment equip- 
ment. Shpg. Wt. 7 lbs. 

SPECIFICATIONS -Fr range: Band A. 100ík to 320 kc: Band B. 310 kc to 1.1 mc: Sand C, 1 me to 3.2 mc: Band D. 3.l mc to 11 me E.v d E, 10 me to 32 mc; Band F, 32 mc to 110 mc. Calibrated harmonics: 110 mc to 220 mc. Accuracy: 2 °, Output: impedance. 50 onms; voltage. in excess of 100,000 av on all bands. Modulation: internal, 400 cycle' eeom.. 30°, depth; r 'ternal. approx. 3 V across 50 k ohm for 20 %. 411/ cycles audio output: approx. 10 V open c ncuil. Tube complement: VI 12AT7 RF oscillator. V2 EAN8 modulator and output. Power requirements: 105.125 V 50,60 cycles AC. 15 watts. Aluminum cabinet dimensions: 6%- W. x 9 ;$' H. b'D. 
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New 

HEATHKIT KS-1 

$16 995 

HEATHKIT KL-1 

$415°° 

wra....a 
HEATHKIT XC-2 

$3695 

$2895 
80 

Ham Radio Gear 
TOP POWER WITH ECONOMY 
AND SAFETY 
KILOWATT POWER SUPPLY KIT (KS -1) 

The ICS -I is designed as a companion to the "Chippewa' Linear: \mplificr 
and is also suitable for supplying plate power to most other RF amplifiers in 

the medium to high power class. The KS -1 features an oil -filled. hermetic- 
ally sealed plate transformer to minimize corona, a swinging choke in the 

filter circuit for good regulation, and a 60- second time delay relay to permit 
adequate heating of the mercury vapor rectifiers before application of 

plate voltage. All components are conservatively rated and well insulated 

for long life and dependable service. Shpg. Wt. 105 lbs. 

SPECIFICATIONS -Maximum DC power output: 1500 watts. Nominal DC voltage output: 3000 or 

Maximum DC current output: Average 500 ma. peak 1000 ma. Regulation: 180 to 600 ma (typical 
5 .1 30 ma (ty weal clash C amplifier). 10 %; 0 to 500 ma. 15 %6. Ripple: less than 1%. 

Tube complement: .9 866A mercury vapor rectifiers. Recommended ambient temp : 50 to 100 

Circuit : > hal.vav mercury vapor rectifiers in a full wave. a nnle.phase configuration with 
.. -l. Line power requirements: 115 V. 50 /60 cycles. PO amperes: 230 V. 50.60 

cycles. 10 amper .. Chassis size: 1735- W. x 12- H. x 1T D. 

MOVE TO THE TOP IN 
TRANSMITTING POWER 
"CHIPPEWA" KILOWATT LINEAR AMPLIFIER KIT (KL -1) 

The KL -1 operates at maximum legal amateur power inputs in SSB, CW 

or AM service using any of the popular CW, SSB and AM exciters as a 

driver. Premium tubes (4- 400's) push the "Chippewa" to top performance 
levels while a centrifugal blower provides more than adequate cooling. 

Shpg. Wt. 70 lbs. 

SPECIFICATIONS -RF section: Driving power required (10 meters); Class ABI (tuned arid) 10 watts 

peak; Class C (tuned arid) 40 watts: Class ABI (swamped grid) 60 watts peak. Power input: Class ABI 

(SSB.voico modulation) 2000 watts PEP; Class ABI (SSB.two tone test) 1300 watts; Class ABI (AM linear) 

1000 watts: Class C (CWI 1000 watts. Power output t2e meters): Class ABI (SS6.voice modulation) 900 

watts PEP; Class Ahi (SSBtwo tone test) 550 watts; Class ABI (AM linear) 300 watts: Class C (CW) 750 watts. 

Output im : 50 to 72 ohms (unbalanced). Input impedance: 50 to 72 ohms (unbalanced). Sand 

coverage: 80.40. 20 15 and 10 meters. Panel metering:O to 50 ma. grid current: Oto 100 ma screen current: 

0 to 5000 volt plate voltage; 0 to 1000 ma plate current. Tube complement: Final tubes. (2) 4.400A; clamo 

tube. (11.6006; voltage regulators. (4) 0D3. (2) 0C3. Pewee requirements: AC (power supply primary cif. 

Met). 250 watts. 1 1 5 volt.50 /60CYCles; 0C.3000to 4000volts.450 ma. Cabinet aise: 19'/,' W . s 11%-H. x 16' D. 

2 -METER CONVERTER KIT (XC -2) 

Extends coverage of the Hcathkit "Mohawk" Receiver to the 2 -meter band. 

May also be used with receivers tuning a 4 mc segment between the fre- 

quencies of 22 and 35 mc when appropriate crystal is used. Shpg. Wt. 7 1hs. 

SPECIFICATIONS -Noise ligure: 4.5 db: I us( signal provides 20db thermal noise auieti no . Sensitivity: 

approx..1 uv input vu11 provide a signal better than 6 db over noise level. Gain: approx. 40 db. Pass band: 

essentially fiat 144 to 148 mc; approx. 35 db down at 143 and 149 mc. Image rejection: better than 100 db 

(tunable). Output impedance: 50 to 75 ohms. Input impedance: 50 to 75 ohms: 300 ohms with baton. 

Frog input. 1M to 148 me; output. 22 to 26 mc with crystal supplied. Tubes: 6AM4, 6058. 6E A8. 

12A17. Crystal: .005% 3rd overtone. Power requirements: 150 volts DC at 50 ma (droppinn r-a ":or ,up 
plied for 210 VDC RX.t operation) 6.3 volts AC /DC at 1.375 amps. Size: 9- W. x 59¡- H. x 4(u D. 

"BEST BUY" UTILITY POWER SUPPLY KIT (UT -1) 

This power supply is ideal for converting the Hcathkit "Cheyenne" and 

"Comanche" mobile transmitter and receiver to fixed station operation; 

or may be used to provide necessary filament and plate voltage for a wide 

variety of amateur equipment. Features silicon diode rectifiers, high capac- 

ity filters for superior dynamic regulation, and line filtering to minimize 

TVI and reduce receiver line noise. On ICAS basis, provides 150 watts DC: 

plus filament power for 6.3 volt or 12.6 volt filament applications (6.3 VAC., 

8 amps. or 12.6 VAC., 4 amps.; 600 VCD., 250 ma or 600 VDC:. 200 ma 

and 300 VDC., 100 ma). Less than 1% ripple; excellent regulation. 

Housed in attractive green and gray -green cabinet measuring 9" long, 

4%' wide, 6' high. Shpg. Wt. 15 lbs. 
ELECTRONICS WORLD 
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New Citizen's Band Transceiver 
WIRED OR KIT FORM 

HEATHKIT CB-1 HEATHKIT W-CB-1 

$4295 $6095 
(611 rrodcl) (wired model) 

$6.10 dwn., $6.00 mo. T 

Both models Include transceiver, crystal, 
microphone and two special power cords. 

No Tests to Take -No Operator's License Required 
Any Citizen 18 or Older Can Have Own Station 
Hundreds of Business and Personal Uses 

CITIZEN'S BAND TRANSCEIVER KIT (CB -1) 
The Heathkit CB -1 Citizens Band Transceiver is a compact radio transmitter and 
receiver combination designed to operate on the new 11- meter "Citizen's Band ". No 
tests to take, no special knowledge or operator's license required ... you need only 
fill out forms we supply, and mail them to FCC to apply for station license. Operates 
just like any short wave radio used by nolice and other communication services. 
Front panel switch selects both "transmit" and "receive'.'. Two or more Heathkit 
Transceivers provide you with your own 2 -way radiotelephone system for making 
necessary business and personal contacts with family, friends or associates. A Heathkit 
accessory power supply makes the CB -1 completely portable for use in cars, trucks, 
boats, etc., using 6 or 12 volt batteries. With appropriate accessory antenna, the CB -1 
can be used for communicating between truck and office, home and automobile, boat 
and shore, farm -house and field ... literally hundreds of useful applications. Comes 
complete with microphone, 2 power cords for mobile or fixed operation, station ID 
card, call letters, and crystal for one channel and FCC application form. Order 
power supply and antenna separately. Attractively styled in two -tone "mocha" 
and "beige ". Shpg. Wt. 10 lbs. 

SPECIFICATIONS -Receiver type: Superregenerative detector wirf stem:. Power Input: 5 watts maxi 
mum to plate of final RF amplifier (FCC requirement). Tranemater frequency control: Third o :r tone type 
quartz Crystal operating within 0.00500% of marked channel frequency between -20' and +130° F. Modulation: 
AM plate and screen modulation automatically limited to less than 100' (FCC requirements). Power supply: 
Internal 117 V. 50!60 cycles, AC (35 watts). For 6 V battery pow.),. use Model VP-I.6 Vibrator Power Supply 
(6.5 amps): for 12 V battery power, use VP -1.12 le amps). Total S+ requirement.: 260 volts at 60 ma: total 
heater reou,rements, 6.3 volts at 1.8 amps. or 12.6 volts at 0.9 amps. Power rectifier: 2 silicon diodes in full 
wave voltage doubler circuit. Microphone: Combination hand-held and desk type. ceramic element, plastic 
case, with cord and connector. RF output Impedance: 50 ohms. Speaker aife: 3%- (round). Undistorted 
audio power output: Approximately 1 watt. Line cords: Two supplied. one for AC operation. one to, Battery 
operation. Power circuits automatically switched when appropriate line cord IS plugoed in. Cabinet di men. 
alone: 8' H. x 6- D. x g'/.' W. 

NOTE: all prices and specifi- 
cations subject to change 
without notice. 
Enclosed find ( ) check ( ) 

money order. Please ship 
C.O.D.( ) 

On Express orders do not in- 
clude transportation charges 
-they will be collected by the 
express agency at time of 
delivery. 

On Parcel Post Orders include 
postai for wei dit çho.vn. All 
prices are NET F.O.B. Benton 
Harbor, Michi.ian, and apple 
ta Continental U.S. and Pos- 
sessions only. 20% Doped 
required on all C.O.D. orders. 

HEATH COMPANY 

SPECIFY FREQUENCY CHOICE 
(1st and 2nd choice) 

CLASS D CITIZEN'S BAND 
FREQUENCIES 

26.965 me 27.035 me 27.115 me 27.185 mc 
26.975 me 27.055 me 27.125 me 27.205 mc 
26.985 me 27.065 me 27.135 me 27.215 mc 
27.005 me 27.075 me 27.155 me 27.225 mc 
27.015 me 27.085 me 27.165 me a27.255 mc 
27.025 me 27.105 me 27.175 me 
*This channel shared with Class C Radio Control. 

ANTENNAS 
CBU -1 "UTILITY" ANTENNA $9.95 
Good coverage, portable antenna for temporary mobile 
or fixed installations. 4544' base- loaded antenna, 12' 
connecting cable, mounting bracket and clip. 3 lbs. 
CBM -1 "MOBILE-' ANTENNA $19.95 
Best coverage mobile installation. Easy to install spring 
base, i4 wave, 9' whip; 15' connecting cable and neces- 
sary hardware. 7 lbs. 
CBF -I "FIXED LOCATION" ANTENNA 919.95 
Excellent coverage, 14 wave "ground plane ", 9' ele- 
ments; 50' connecting cable and mounting bracket. 7 lbs. 
WIRED AND KIT FORM 
POWER SUPPLIES FOR MOBILE USE 
6 volt Vibrator Power Supply for use with C. volt batteries. 
KIT -Model VP -1 -6. Shpg. Wt. 4 lbs $7.95 
WIRED -Model WVP -1-6. Shpg. Wt. 4 Iba $11.95 
12 volt Vibra for Power Supply for use with 12 voltba ¡ cries. 
KIT -Model VP -1 -12. Shpg. Wt. 4 lbs $7.95 
WIRED -Model WVP -1 -12. Shpg. Wt. 4 lbs $11.95 

BENTON HARBOR 15, MICH. 

Nan 

Addre, 

City & Zone 
,PLEASE PRINT) 

a subsidiary of Dayslrom, Inc. 
1 _ 

State 

QUANTITY ITEM MODEL NO. 

SHIP VIA 

Parcel P 

Express 

Freight 

Best Wa; 

PRICE 

E SEND FREE HEATHKIT CATALOG 
POSTAGE 

TOTAL 

HEATHKITS are also available at your Dealer 
see listing 
on next page 

January. 1960 
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Here's where to buy 
your HEATHKIT® locally... 

. through any of the carefully selected Heathkit 
Dealers listed below. This service has been estab- 
lished in answer to hundreds of requests, and we 
think that you, too, will welcome the availability of 
convenient "over- the -counter" delivery. 

Although you will find your local dealers' price 
somewhat higher than the advertised direct mail 

CALIFORNIA 
RERKELEY, CALIF. 

aacKlT Corp. 
CHICO, CALIF. 

Dunlap Radio E TV Supply CO. 

EL CAJON, CALIF. 
Tetrad Electronics 

FRESNO, CAL IF. 
Dunlap Radio a TV Supply Co. 

LOS ANGELES. CALIF. 
Kierulff Sound Corp. 

LOS ANGELES WEST CALIF. 
KoerulO Sound Corp. 

LONG BEACH. CALIF. 
Nieruil Sound Corp. 

MARYSVILLE. CALIF. 
Dunlap Radio E TV Supply Co. 

MERCED. CALIF. 
Dunlop Radio a TV Supply Co. 

MODESTO. CALIF. 
Dunlap Radio E TV Supply Co. 

PALO ALTO. CALIF. 
Zack Electronics 

PASADENA. CALIF. 
Kvrulff Sound Corporation 

RIVERSIDE. CALIF. 
Kurulfi Sound Corp. 

SACRAMENTO. CAL IF. 
Dunlap Radio & TV Supply Co. 

SAN DIEGO. CALIF. 
Tetrad Electronics 

SAN FERNANDO VALLEY 
Kierulff Sound Corp. 

SAN FRANCISCO. CALIF. 
Zack Electrooics 

SANTA ANA ORANGE. CALIF. 
KinulR Sound Corp. 

SANTA BARBARA. CALIF. 
radKlT Corp_ 

STOCKTON, CALIF. 
Dunlap Radio L TV Supply Co. 

VISALIA, CALIF 
Dunlap Radio A TV Supply Co. 

COL 
DENVER 

Radio Products Sales Corp. 

DELAWARE 
WILMINGTON. DELAWARE 

Radio Elect"[ Service Co. 

HAWAII 
NILO. HAWAII 

Padw.Television Corp.. Lld. 
HONOLULU. HAWAII 

RadieTelev,sion Corp.. lid. 

ILLINOIS 
*ETON. ILLINOIS 

Radomcs.Arlon, Inc. 

INDIANA 
ET. WAYNE. INDIANA 

Ft. Wayne Electronic Supply. Inc. 

INDIANAPOLIS, INDIANA 
Graham Electronic Supply, Inc. 

LAFAYETTE, INDIANA 
Lafayette Radio Supply, Inc. 

MUNCIE. INDIANA 
Muncie ElecItenic Supply. Inc. 

IOWA 

OES MOINES, IOWA 
Radio Inde Supply Co, 

ET. DODGE. IOWA 
Radio Trade Supply Co. 

MARSHALLTOWN. IOWA 
Radio Trade Supply Co. 

WATERLOO. IOWA 
Rame Trade Supply Co. 

LOUISIANA 
HOUMA. LOUISIANA 

Clonent Electronic Supply 
LAFAYETTE. LOUISIANA 

Sterling Electronics, Inn. 

NEW ORLEANS. LOUISIANA 
Crescent Electron[ Supply 

HEW ORLEANS. LOUISIANA 
Neef,, Inc. 

H EAT H KIT 
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MARYLAND 
BALTIMORE. MARYLAND 

American Dislribul'ng Company 
7 locations 
The HFi Shop 

MASSACHUSETTS 
BOSTON. MASS. 

Aumomcs. Inc. 

MICHIGAN 
ALLEN PARK. MICHIGAN 

Volta Electronics 
DETROIT. MICHIGAN 

High Fidelity Workshop 
PONTIAC. MICHIGAN 

Hoch fidelity Workshop 

MINNESOTA 
DULUTH, MILAN. 

Lew Bonn Company 

MINNEAPOLIS. MINN. 
Lew Bonn Company 
HiFi Sound 

ST. PAUL, MINN. 
Lew Bonn Company 
HiFi Sound 

MISSISSIPPI 
GULF PORT. MISS. 

Crescent E leclromc Supra / 

MISSOURI 
KANSAS CITY 

BA Hieh Fldahl. 
2 locations, 
Burnstein.Apalebee CJ. 

2 locations, 
ST. LOUIS. MO. 

Radonics -Easton 
Radonics . Jefferson 
Radonics.West. Inc. 
Radonics.Gravem. Inc. 

NEW 
ATLANTIC CITY. N.I. 

Radio Electric Service Co. 
CAMDEN. N.1. 

Radio Electric Service Ce. 
MOUNTAINSIDE. N.1. 

Federaed Purchaser. Inc. 
NEWARK. N.I. 

federated Purchaser. Inc. 

NEW YORK 
ALBANY. NEW YORK 

f t. Orange Radio D,stribuhng Co. 

BATH, NEW YORK 
Rochester Radio Supply Co . Inc. 

BELLEROSE. NEW YORK 
Cross Island Electronics, Inc. 

BINGHAMTON. NEW YORK 
Stack Electronics. Inc. 

BROOKLYN. NEW YORK 
Acme Electronics. Inc. 

ELMIA. NEW 
Electronics. Inc 

FARMINGDALE. NEW YORK 
Gem Electronics Dist.. Inc. 

FOREST HILLS. NEW YORK 
Beam Electronics. Inc. 

GENEVA. NEW YORK 
Rochester Radio Supply Co . Inc. 

HERKIMER. NEW YORK 
Herkimer Electronics Co_ Inc. 

HICKSVILLE, NEW YORK 
Gem Electronics Dist.. Inc. 

MINEOLA, NEW YORK 
Arrow Electronics. Inc. 

MT. VERNON. NEW YORK 
Davis Radio Distributor Ca. 

NEW YORK. NEW YORK 
Arrow Electronics. Inc. 
Harvey Radio Company. loc. 

ROCHESTER. NEW YORK 
Rochester Radio Supply Co . Inc. 

price, we're sure you'll agree that this increase is 
justified ... as your dealer has absorbed all trans- 
portation costs, provides a reliable source for parts 
and service, offers local display and demonstration 
facilities, stands ready to counsel or advise you on 
any problems that might arise ... and, of course, car- 
ries a complete stock of kits for immediate delivery. 

NEW YORK (Con).) 
SYRACUSE, NEW YORK 

Syracuse Radio Supply Co.. Inc. 
UTICA. NEW YORK 

Genesee Electronics Company 
VALLEY STREAM. NEW YORK 

Elm Electronics. Int. 
WATERTOWN, NEW YORK 

Watertown Electronics. Inc. 

NORTH CAROLINA 

CHARLOTTE, NORTH CAROLINA 
Southeastern Radio Supply Ce. 

FAYETTEVIL LE. NORTH CAROLINA 
Southeastern Radio Supply Co. 

GREENSBORO. NORTH CAROLINA 
Southeastern Radio Supply Co. 

MINSTON. NORTH CAROLINA 
Southeastern Radio Supply Co. 

RALEIGH. NORTH CAROLINA 
Southeastern Radio Supply Co. 

OHIO 
AKRON. OHIO 

Sun Radie Company 

CHILLICOTHE. OHIO 
Buckeye Electronics Dist_ Inc. 

CLEVELAND. OHIO 
Pioneer Electronic Supply Co. 

2 Imitons. 
COLUMBUS. OHIO 

Buckeye Electronics Dist_ Inc. 

DAYTON, OHIO 
Stem. Inc. 
Ham'o Hi Fi. Inc. 

LORAIN, OHIO 
Pioneer Electron[ Supply Co. 

MAPLE HEIGHTS. OHIO 
Pioneer Electronic Supply Co. 

NEWARK. OHIO 
Buckeye Electronics Dist.. Inc. 

SANDUSKY. OHIO 
Pioneer Electronic Supply Co, 

SPRINGFIELD. OHIO 
Standard Radio- Spnngheld, Inc. 

TOLEDO, OHIO 
Lifetime Electronics 

YOUNGSTOWN. 0010 
Radio A TV Parts Company 

TANESVILLE. OHIO 
Buckeye Electronics Dist 

OREGON 
MEDFORD. OREGON 

Vert G. Walker Company 
PORTLAND. OREGON 

Eccles Electric Co. 

SALEM. OREGON 
Cecil Farnes Co. 

PENNSYLVANIA 
ALLENTOWN. PA, 

Federated Purchaser, Inc. 

EASTON. PA. 
Federated Purchaser. I nc. 

ERIE. PA. 
J. V. buncombe co. 
2 locations, 

PHILADELPHIA. PA 
Austin Electronics lnc 
Radio Electric Service Co. 

3 locations, 
PITTSBURGH. PA. 

House of Audio 
WILLOW GROVE. PA. 

Radio Electric Service Co. 

YORK. PA. 
Radio Electric Service Co. 

RHODE ISLAND 
PROVIDENCE. P. I. 

Aumonics. Inc. 

SOUTH CAROLINA 
ANDERSON. S.C. 

Dun Radio Supply Co. of Greenville 
CHARLESTON. S C. 

Radio Laboratories 
COLUMBIA. S.C. 

Doue Radio Supply Co of Columbia 

FLORENCE. S.C. 
Dixie Radio Supply Co. of Florence 

GREENVILLE. S.C. 
Diele Radio Supply Co. of Greenville 

SPARTANBURG. S.C. 
Draie Radio Supply Co of Greenville 

SUMTER, S.C. 
D,.le Radio Supply Co. of Columbia 

TENNESSEE 

JOHNSON CITY. TENNESSEE 
Chemcity Electronic Distributors 

RINGSPORT. TENNESSEE 
Chemcity Electronic Disltibutors 

KNOXVILLE. TENNESSEE 
Chemcity Electronic Distributor. 

TEXAS 

BEAUMONT. TEXAS 
Sterling Electronics. Inc. 

BRYAN. TEXAS 
Sterling Electronics. Inc. 

DALLAS. TEXAS 
Hilkrest Records I Hi Ei 

HOUSTON, TEXAS 
Sound (moment. Inc. 
Sterling Electronics, Ina. 

LUMKIN. TEXAS 
Steslint Eleclrenics. Inc. 

VIRGINIA 
ARLINGTON. VIRGINIA 

Key Electronics, Inc. 
NEWPORT NEWS. VIRGINIA 

Cain Electronics Co., Inc. 
NORFOLK. VIRGINIA 

Cain Eleclloncs Co.. Inc. 
2 locations) 

PORTSMOUTH. VIRGINIA 
Cain Electronics Co.. Inc. 

RICHMOND. VA. 
Meridian Electronics, Inc. 

ROANOKE. VA. 
McKmeht Electronics, lot. 

WASHINGTON 
SEATTLE. WASHINGTON 

Seattle Radie Supply. toc. 
SPOKANE. WASHINGTON 

Northwest Electronics, Inc. 

WEST VIRGINIA 
BECKLEY. W. VA. 

Chemcity Electronic Dintlibulms 
BLMeyeUEFIELD. El lion cs 
CHARLESTON. W. VA. 

Chemcity Electronic Distributors 
POINT PLEASANT. W. VA. 

Chemcity Electronic Disliibumn 

WISCONSIN 

LA CROSSE, WIS. 
Lew Bonn Company 

MADISON, WIS. 
Hi Fi Corner 
Satterbeld ElecUOmcs, Inc. 

MILWAUKEE. WIS. 
H, f i Center 

PORTAGE, WIS. 
Salterbeld Electronic, Inc. 

WISCONSIN RAPIDS. WIS. 
Satterfield Electronico, Inc. 

New York Service Representative 

Empire State Electronic Serv., Inc. 

180 -14 Union Turnpike. Flushing 66, Long Island, New York 

HEATH COMPANY Benton Harbor, Mich. 

a subsidiary of Daystrom, Inc. 
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Séïvice \ 
OteS 

R.F. INTERFERENCE IN HI -FI 
In high -gain audio -amplification sys- 

lems, undesired detection of r.f. signals 
can take place in one or more stages. 
This is especially noticeable when using 
such signal sources as low -level phono- 
graph cartridges or magnetic tapes. 
The following procedure for locating 
the stage or stages where the detec- 
tion occurs and eliminating it has been 
worked out specifically for Magnarox 
high- fidelity instruments, but the gen- 
eral technique is applicable to all sim- 
ilar equipment: 

With the function control set to 
"Phono" or "Tape," rotate the "Loud- 
ness" control to determine whether it 
has any effect on the volume of the 
interfering signal. If it does, the of- 
fending stage is narrowed down to 
those preceding the control. If it has 
no effect, the unwanted detection is 
taking place beyond this point. Next. 
disconnect the signal lead between the 
radio chassis and the power amplifier. 
If the interfering signal disappears 
with this lead disconnected. detection 
is taking place in the audio- amplifica- 
tion stage or stages of the tuner. If 
the signal does not disappear, a stage 
in the power amplifier is at fault. 

Once the offending stage has been 
located, a suppressor resistor inserted 
in series with its grid should eliminate 
the symptom. To accomplish this, re- 
move connections made at the grid, 
solder a resistor (a satisfactory value 
will usually be between 50,000 and 
100,000 ohms) directly to the grid, and 
solder the removed leads and compo- 
nents to the opposite side of the re- 
sistor. 

HOFFMAN: RECTIFIER FAILURE 
In sonu' cases, there are repeat fail- 

ures of the 5AU4 in 1957 models. The 
cause is generally high line voltage. 
However, the best remedy is replace- 
ment of the 5AU4 with a 5V3 rectifier, 

Fig. I 

AC 
INTER 
LOCK 

OFF -ON 

C 

OUTLET 

FUSE 
3.2 A 

SLO -SLO 

TUBE LIFESAVER' 
034002 

5V3 

POWER 
)(FUR 

since the latter has higher L ulximum 
rat logs. 

For maximum protection, two addi- 
tional changes are also advisable. A 

new thermistor device (Hofuiiunl Part 
No. 834002) should be wired in series 
with the a.c. line cord. This will pro - 
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tect the entire receiver against surges 
occurring before warm -up. Since the 
device whose number is given is de- 
signed for the 1957 receivers, it should 
be wired in after the accessory plug on 
receivers having such a plug. A 3.2- 
ampere time -delay fuse will also pro- 
tect against surges after warm -up. 
Both changes are shown in Fig. 1. 

G -E: SHRUNKEN RASTER 
When the raster on a TV receiver 

using the M -4 chassis shows reduction 
in both the horizontal and vertical di- 
rections, and a check shows that sec- 
ond -anode voltage for the picture tube 
is also low, a likely cause is not apt to 
be apparent. The trouble may lie in 
the vertical- output circuit -specifically, 
in the retrace -blanking network con- 
necting to the grid of the CRT. If ca- 
pacitor C. in Fig. 2 (.01 pf., 1600 volts) 

1/2 6D117 
VERT. OUTPUT 

viola 
1201 1_201 

VO. %FORMER VERT. YOKE 
CRT 
GRIO 

C212 
.016 

1000V. 

C211 

16Vov. 
Fig. 2 

shorts, the boosted "B +" supply will be 
loaded, and this will affect the high - 
voltage circuit as well as the horizontal 
sweep. When this defect occurs, resis- 
tor R.,,, (15,000 ohms) should also be 
checked after the capacitor is replaced. 
The latter may also have been dam- 
aged as the short will cause excessive 
current to pass through it. 

RCA: POOR FOCUS, COLOR TV 
If, in the 800 series of color receiv- 

ers, poor focus not due to a defective 
focus control is encountered together 
with some evidence of irregular hori- 
zontal linearity, check for leakage or 
partial shorting in capacitor C,,. (560 
aµf., ± 113',; , 2000 v.) in the yoke. If 
it must be replaced, also check resistor R. as excessive current resulting from 
leakage in the capacitor may have 
damaged the resistor. 

EMERSON: PIX OVERLOAD 
When TV receivers using the 1203 - 

41H and 120342R chassis are operated 
in areas where the signal strength is 
high, there may be a tendency for the 
picture to pull, jitter, or show other 
signs of video overload. This condition 
may be minimized by changing the 
value of one resistor and adding an- 
other, to improve a.g.c. action. Resis- 
tor R_, originally a 1- megohm unit, 
may be changed to 470,000 ohms, t 

watt. A 22- megohm resistor (t, watt) 
should also be connected between pin 
9 of V7, the sync separator, and the 
junction of C,, R., and the i.f. board. 
The latter resistor should be desig- 
nated R1, on the schematic, to corre- 
spond with this change, as described, 
made in later production. 
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YOU PAY A LITTLE MORE FOR 

VOCALINE CITIZENS BAND RADIO BUT 

you get a lot more performance! 

The real worth of equipment is measured by 
its performance -and that's where Vocaline's 
ED -27 Commaire outdistances them all. If 
you're serious about Class D Citizens Band 
communications, then be equally serious 
about your choice of equipment. Compare 
Commaire's superlative (and, in most cases) 
exclusive features with competitive equipment. 
It makes sense to spend a little more to get 
so much more! 

THE MOST SELECTIVE 
& SENSITIVE RECEIVER 

SILENT -AIRE SQUELCH 
U.S. PAT. 2,632,812 

MORE OUTPUT 

TRANSISTORIZED 
POWER SUPPLY 

UNMATCHED AUDIO 
CIRCUITRY 

Model 
ED 27 

$179.50 each 

MAIM MAW TERM MUM INIRINNEN 

Crystal -controlled -double conversion 
superhetrodyne. Selectivity: -!- 5 kc at 
points 6 db down. Sensitivity: 0.1 mv. 
PLUS twice the audio output of any other 
class D receiver -4.5 watts! 
ra.r - 66RRIE Irk Ar.a 6aa.,. 1r1101MI MEW 

At last a squelch that really works! ... 
Combines with exclusive noise suppression 
to assure complete silence in stand -by. 

5 watts input, 3 watts output -for 
greater range! 
6MMRa1 MRS. i PAEAN 6.rrY - 

Assures service -free, reliable operation. 

MEW 

Combined with the above features -results 
in the best -performing class D radio on 
the market... unequalled for range, 
signal -to -noise ratio, audio fidelity and 
dependability. 

Supplied with push.to.talk microphone with 
coiled cord, hanger, universal mount, an- 
tenna loading light. 2 models -I15 VAC and 
12 VDC; 115 VAC and 6 VDC. Ask for Voca- 
line Antennas and Accessories. 

MBE, INIMIA 6s r1.. Swoo. SEEMS 

WRITE FOR COMPLETE DATA 
Commaire Dept. A OCAZIIVE' 

COMPANY OF AMERICA. INC. 
OLD SAYBROOK, CONN. V3 
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The Photomultiplier 
and its uses 

By ED BUKSTEIN / Northwestern TV & Electronics Inst. 

An extremely sensitive version of the phototube, 

the photomultiplier is employed in medicine, in 

the scientific research lab, and in industry. 

IN A medical clinic, a doctor positions 
an instrument to study the heart ac- 
tion of his patient. In a research 

laboratory, a scientist adjusts an elec- 
tronic device to measure the age of a 
fossil bone fragment. In an ordnance 
plant, an electronic instrument detects 
an improperly filled fuse and energizes 
a rejection mechanism. All of these in- 
struments, and many more. are de- 
signed around the photomultiplier tube 
--an extremely sensitive version of the 
phototube. 

The basic phototube is a diode. It 
contains a chemically coated cathode 
which emits electrons when illuminated 
and an anode to collect these electrons. 

of electrons is increased at each dy- 
node, millions of electrons may even- 
tually reach the plate for each electron 
emitted from the cathode. It is for this 
reason that considerable plate current 
will flow even with very little illumina- 
tion of the cathode. The electron mul- 
tiplication or current gain of the pho- 
tomultiplier depends upon the number 
of dynodes and the ratio of secondary - 
to- incident electrons for each dynode. 

Mathematically, the current gain of 
the photomultiplier is expressed as: 
G = R" where R is the ratio of sec - 
ondary-to- incident electrons for each 
dynode and n is the number of dynodes. 

A ten- dynode tube having a 4 to 1 

The plate current of the tube there- 
fore depends upon the presence and 
quantity of light. This is the tube used 
in burglar alarm systems, automatic 
door openers, and foul detectors in 
bowling alleys. It is a useful tube and 
a reliable one, but its operation re- 
quires relatively high levels of light 
intensity. For those applications in- 
volving extremely low levels of light 
intensity, the photomultiplier is used. 

As shown in Fig. 3, electrons emitted 
from the cathode do not go directly to 
the plate. Instead, they go in succes- 
sion to a series of intermediate elec- 
trodes known as "dynodes." The char- 
acteristic feature of the dynode is that 
it emits several secondary electrons for 
each electron striking it. One electron 
from the cathode, for example, may re- 
lease four secondary electrons from 
the first dynode. Each of these four 
will then release four electrons from 
the next dynode, bringing the total to 
sixteen. When these sixteen strike the 
next dynode, 64 secondary electrons 
will be emitted, etc. Since the number 

RI 

ratio of secondary emission will there- 
fore have a gain of 4' or approximate- 
ly one million. 

Each dynode of the photomultiplier 
is operated at a higher positive poten- 
tial than the preceding dynode, usually 
about 100 to 150 volts higher. This, 
and the geometry of the tube, cause 
the electrons to move in succession 
from one dynode to the next. The dy- 
node structure of the type 6292 photo- 
multiplier is visible in the photograph 
of Fig. 2. This is a ten -dynode tube 
capable of providing a current gain of 
2,000,000 when operated at 145 volts - 
per- dynode. At 105 volts -per -dynode, 
the current gain is 215.000. As these 
figures indicate, the gain of a photo- 
multiplier can be controlled by varying 
the dynode voltages. Most of the com- 
mercially available photomultipliers 
have either nine or ten dynodes and 
provide current gains ranging from 
200,000 to 2,000,000. The character- 
istics of several types are listed in Fig. 
4. The wavelength (color) of maximum 
response is determined by the chemical 

Fig. I. The General Electric 931 -A photo- 
multiplier. The grille structure visible in 

photo allows light to pass to cathode 
and provides electrostatic control field. 

Fig. 2. The dynode structure of the DuMont 
type 6292 photomultiplier is visible in 

photo. This is a 10- dynode tube that can 

provide a current gain of 2 million. 

Cat 

\,C 
Fig. 3. Electrons emitted from the cathode 

of the photomultiplier tube pass in succes- 

sion from one dynode fo the next. Because 

each dynode emits more electrons than it 
receives, the number of electrons reaching 
the anode is much greater than the number 
leaving the cathode. Five dynodes are 

shown here for simplicity; most photo- 
multipliers have either 9 or 10 dynodes. 

composition of the cathode and is 

listed for each type in Fig. 4. Also 
shown is the relationship between 
color and wavelength in angstroms. 
The angstrom is a subdivision of the 
meter and is commonly used to specify 
the wavelength of infrared, visible 
light, nitra'iolet, and x -rays. Ten bil- 
lion angstroms are equivalent to one 
meter. 

The type 931 -A photomultiplier is 
shown in Fig. 1. The grille structure 
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visible in the photograph permits light 
to pass through to the cathode and 
also serves to establish an electrostatic 
field to control the electron paths. In 
the 931 -A, the cathode faces the side of 
the glass envelope, but many photo - 
multipliers are constructed with a 
head -on or end -window type of cathode. 
In these types, the cathode is a semi- 
transparent coating deposited on the 
inside of the glass envelope at the end 
of the tube opposite the base. This type 
of construction is particularly useful 
in those applications in which the pho- 
tomultiplier is mounted in a probe. as 
in the scintillation counter used for 
measuring radioactivity. 

B ̂ cause each electrode in the photo - 
multiplier must be more positive than 
the preceding electrode, a high -volt- 
age power supply is required. A volt- 
age divider connected across the power 
supply provides the required voltage 
for each electrode. Voltage regulator 
tubes are sometimes connected across 
the high- voltage supply to improve 
stability. Half -wave, full -wave, and 
voltage- doubler rectifiers are common- 
ly used in the high- voltage supply. As 
shown in Figs. 5 and 6, grounded -posi- 
tive supplies are often used to permit 
the anode to be operated close to 
ground potential. 

Applications 
In many of its applications, the 

photomultiplier is used in conjunction 
with x -ray equipment. It may. for ex- 
ample, be used as an automatic x -ray 
exposure control. A chemical screen, 
similar to those used in cathode -ray 
tubes, is excited to fluorescence by the 
x -ray bombardment it receives. The re- 
sulting light illuminates the cathode of 
the photomultiplier and the plate cur- 
rent is used to charge a capacitor. This 
charge eventually overcomes the bias of 
a thyratron which operates a relay to 
terminate the exposure. Since the light 
produced by the fluorescent screen is 
proportional to the x -ray intensity, the 
exposure time is automatically con- 
trolled with respect to the intensity of 
radiation. A vacuum -tube voltmeter 
connected to the anode of the photo - 
multiplier converts the circuit to an 
x -ray measuring instrument. Varia- 
tions of this circuit are used for thick- 
ness measurement of sheet metal. Here, 
the sheet of metal moves between the 
x -ray tube and the fluorescent screen. 
Since the thickness of the metal deter- 
mines the extent to which the x -rays 
penetrate, the scale of the v.t.v.m. may 
be calibrated to read in thousandths of 
an inch or any other convenient unit. 
The combination of x -ray tube. fluores- 
cent screen, and photomultiplier is also 
widely used for inspecting packages 
for proper filling. In this application, 
each package is inspected as it moves 
along a conveyer belt. An improperly 
filled package, by allowing more x -ra- 
diation to reach the fluorescent screen, 
causes a reject device to energize and 
remove that package from the con- 
veyor. This technique has recently 
been applied to the problem of inspect- 
ing fuses in ordnance manufacture. 
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TYPE DYNODES 
MAX. 

RESPONSE 
CURRENT 

GAIN 
1P21 9 4000 A 2 x 104 
1P28 9 3400 A 1.25 x !04 
931 -A 9 4000 A 8 x 103 
5819 10 4400 A 5 x 10% 

8199 10 4400 A 6x10 
6217 10 5400 A 6 x 10' 

41 --1z4+-a 
4 1 4 4 

4000 0000 411100 7000 
ANGSTROMS 

Fig. 4. Tabulation shows characteristics 
of several commercially available photo - 
multipliers. Also shown below is the re- 
lationship between color and wavelength. 

;C 
SUPPLY 

012 

R1- 100,000 ohm, '/2 r. res. 
Rs, Rs, Rs. Rs, Ro. R,, Rs. Rs, Rs.- 30.000 ohm. 

1/2 W. re,. 
Ru- 33.000 ohm, 'j2 r. res. 
Ro- 100.000 ohm, 1 e'. adj. res. (Centralab 

4122 or equip.) 
Cr. C,. Cs-16 pi.. 430 r. elec. caper 
Cs. Cs -8 MI., 130 v. elec. capacitor 
Ts -Power trans. 330.0 -330 r. Q 70 rua.; 3 r. 

@ 3 amps. (UTC R -102 or equiv./ 

Fig. 5. Half -wave power supply for photo - 
multiplier tube. Ru controls dynode volt- 
ages and therefore varies the current gain 
of tube. A meter, relay, or load resistor 
may be connected across output terminals, 
depending on the use. (Courtesy: RCA) 

sv % 

R1- 39,000 ohm, 2 r. res. 
Rt. Rs. Rs. Rs. Rs. R:. Rs, Rr. Rn- 18.000 ohms. 

1 w. res. 
Ro- 12,000 ohm, I r 

s Ro- 200,000 ohm, 12 o. ad,. res. (General 
Radio Type 471.4 or equiv.) 

Cs. Cc-2 'I., 1000 r. capacitor 
co. co--8 id., 150 r. elec. capacitor 
Ls. Ls -20 hy.. 40 ma. filter choke 
Ts -(late trans. 900- 750.0.750 -900 r. p 200 

sne. (U7C 5.95 or equip.) 
Tr -Fil. trans. 5 r. c.t. Ca 3 amps (UTC FT-6 

or equiv.) 

Fig. 6. Full -wave power supply for photo - 
multiplier. Two -section choke -input filter 
gives better regulation. (Courtesy: RCA) 

Fig. 7. Scintillation counter probe. Flash- 
es of light produced by crystal are coupled 
to photomultiplier through Lucite "light 
pipe." Mu -metal is for magnetic shielding. o 

Tun 

The photomultiplier is also widely 
used for measuring the density of pho- 
tographic plates and films. In this ap- 
plication, the instrument is known as a 
photoelectric densitometer. Light pass- 
ing through the photographic nega- 
tive illuminates the cathode of the 
photomultiplier. The reading of the 
v.t.v.m. connected to the photomulti- 
plier is therefore determined by the 
density of the negative. This technique 
is used not only in photographic dark- 
rooms but also in scientific laboratories 
for measuring the density of spectro- 
graphic plates. Used in conjunction 
with a time -delay relay, the photomul- 
tiplier can be used to automatically 
control exposure time for photographic 
printing processes. 

The scintillation counter, big brother 
to the Geiger counter, also uses a 
photomultiplier. As shown in Fig. 7, 
the photomultiplier is used in conjunc- 
tion with a crystal, usually thallium - 
activated sodium iodide. The crystal 
produces a brief flash of light each 
time it is bombarded by a particle or 
gamma ray emitted from a radioactive 
substance. The light, coupled through 
a lucite "light pipe," illuminates the 
cathode of the photomultiplier. The 
resulting pulses of plate current are 
amplified and applied to a meter or 
counting circuit. This instrument is 
so sensitive that it can be used for 
aerial prospecting. It is also useful for 
contamination studies and hazards - 
monitoring, as well as other similar 
type applications. 

Medically. the scintillation counter 
is used in thyroid studies. Radioactive 
iodine -131, injected into the body, tends 
to accumulate in the thyroid glands. 
The scintillation counter is then used 
to measure the concentration of this 
substance in the region of the thyroids. 
Other radio - isotopes show an affinity 
for other parts of the anatomy. Ra- 
dio-di- iodofluorescein, for example, 
tends to concentrate in brain tumors, 
which can then be localized by explor- 
ing the surface of the scalp with the 
scintillation probe. 

The scintillation counter is also use- 
ful for determining the age of bio- 
logical specimens. Living substances 
absorb radioactive carbon from the 
atmosphere. At the time of death, this 
process of absorption ceases and the 
amount of radioactivity begins to de- 
crease. Since the rate of decrease is 
known, age can be determined by 
measuring the remaining radioactivity. 
This technique, known as carbon -14 
dating, permits dating of objects ex- 
cavated from the ruins of early civili- 
zations. 

In the flying -spot scanner, an in- 
strument used for generating a televi- 
sion picture signal for test purposes, 
the photomultiplier is illuminated by 
light passing through a slide or trans- 
parency. As shown in Fig. 8, a cathode - 
ray tube is used as the light source. 
Vertical and horizontal sweep circuits, 
similar to those used in a TV receiver, 
cause the spot of light to sweep across 
the transparency in a standard scan- 
ning pattern. The varying densities 
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CLIMB THE 

PROFIT TOWER. 
fil 

2 -WAY MOBILE -RADIO MAINTENANCE 

Mobile radio communications are booming) All 
around ... you can see the vertical radiators going up 
... each one is a definite lead to more and higher 
profits for qualified service men. 

To learn more about contract fees . 

labor rates ... and upping YOUR profits ... mail the coupon below for your free 
copy of: "HOW TO MAKE MONEY IN 
MOBILE -RADIO MAINTENANCE." 

LAMPKIN INSTRUMENTS 
ARE THE MOST POPULAR 

MOBILE- MAINTENANCE 
METERS. 

LAMPKIN 105 -B FRE- 
QUENCY METER. RANGE 
0.1 TO 175 MC AND UP. 
PRICE S260. 00 NET. 

MAIL 
COUPON TODAY 

LAMPION 205 -A FM MODULA- 
TION METER. RANGE 25 TO 500 
MC. PRICE $270.00. 

LAMPKIN LABORATORIES, INC. 
MFM Division, Bradenton, Florida 

I At no obligation to me, please send 
Free booklet Data on Lampkin 

meters 
Name 
Addres 
City 

LAMPKIN LABORATORIES, INC. 
MFM Division BRADENTON, FLORIDA 

HANDLE JOBS TWICE 
AS FAST WITH YOUR 

OSCILLOSCOPE! 
A complete guide to when, where 

and exactly how to use the 
handiest instrument of all 

Learn to use your 'scope on all 
types of work -and see hose much 
faster and more accurately you get 
things done' 

This 346 -page revised edition of 
MODERN OSCILLOSCOPES AND 
'l'HEIK USES teaches you all about 
these versatile instruments. Sou learn 
to locate .AM, FM or TV troubles 

quickly. Methods of handling 
tough realignment jobs arr 
clearly explained. Every dl-- 
tail is outlined - - from making 
connections to adjusting corn- 
',intents and setting 'scope con- 
trols. And you learn to analyze 
patterns fast and right' In- 
cludes data on quantitative 
measurements. the slickest way 
to diagnose many color TV 
troubles and align circuits. Also 
covers 'scope uses in lab work, 
industrial electronics and teach- 
ing. 370 illustrations. 

PRACTICE 10 DAYS FREE 

Dept. RN-10, RINEHART & CO.. INC. 
232 Madison Ave., New York 16. N. Y. 

twill return hook 'madman' .n owe iden t. IEE! Send S8.50 with and Rinehart 

ñ ómr priviege with 
Toney 

.eranaeá 
Same 

Name 

Ad,lrewn 

City. Nmm. Stale 
OUTSIDE U.S.A. -37.00 cash only. 10 -day 
hack guarantee. 

month' 
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YOUR OWN 2 -WAY RADIO 
FOR BUSINESS OR PLEASURE! 

VIKING 

FROM 

512975 

Anyone can operate 
license issued by 

the FCC on request! 

Complete 23 channel Citizens' Band coverage - 
choose any 5 channels by the flip of a switch! 

Excellent receiver sensitivity and selectivity -full 
fidelity voice reproduction! 

"More than just 2 -way Citizens' Radio equipment" - 
the Viking "Messenger" offers the finest performance 
of any equipment available. Meets all FCC require- 
ments. Maximum legal power. Designed for high 
reliability and easy installation in your home, busi- 
ness location, car, truck, or boat. Built -in Squelch, 
Automatic Volume Control, and Automatic Noise 
Limiter. Compact, modern styling -only 55s" high, 7" 
wide, and 11%" deep. Complete with tubes, push -to- 
talk microphone, and crystals for one channel. 

WRITE TODAY FOR FULLY ILLUSTRATED BROCHURE 

r 
E. F. JOHNSON CO 

102 Second Ave. S. W. Waseca, Mi t. 
Please rush me your full color brochure describ- 

ing the Viking "Messenger" Citizens' Transceiver. 

l 

NAME 

ADDRESS 

CITY STATE 

encountered by the spot of light as it 
scans the transparency modulate the 
illumination reaching the photocath- 
ode. The output signal of the photo - 
multiplier therefore contains the pic- 
ture information. Cathode -ray tubes 
especially designed for this application 
are characterized by high brilliance and 
very short persistence. 

The photomultiplier tube has become 
familiar to the automotive industry as 
a result of its use in the automatic 
headlight dimmer. Here, the photo- 
cathode is illuminated by the head- 
lights of an on- coming car. The output 
of the photomultiplier is amplified and 
used to control the light- dimming 
relay. 

In chemical and industrial plants, 
the photomultiplier is used to measure 
the concentration of toxic gases in the 
air and to sound an alarm when the 
concentration approaches the danger 
level. In this application, an ultravio- 
let- sensitive photomultiplier is illu- 
minated by a source of ultraviolet 
radiation. Toxic agents, such as mer- 
cury vapor and carbon disulphide, 
absorb the ultraviolet rays and de- 
crease the illumination of the photo- 
cathode. Dust measuring instruments 
are similar in design except that visible 
light rather than ultraviolet is em- 
ployed. 

In summary then, it can be seen that 
the photomultiplier tube, which is an 
extremely sensitive phot otube, has 
many uses in medicine, in the research 
laboratory, and in industry. 3Ó 

LENS 
SYSTEM POOTOP ULTPLiER 

SW %s t_..TRANSPARENCT 
CRT 

SuPL 

Haa,PUT GNGO 

Fig. 8. Flying - 
spot scanner. 
Light on photo - 

multiplier (from bright 
CRT) is varied by trans- 
parency density changes. 

VERTICAL -HORIZONTAL FAULT 
By ROBERT JAMES 

HE TIME this puzzler t k was worth 
I the lesson. A TV set ea into the 
shop with vertical roll, which was tracer) 
to the printed -circuit vertical -integrating 
network. With the latter replaced, verti- 
cal hold was restored -but the horizontal 
became critical. It was finally found that 
the integrator, shown correcth' wired in 
the illustration, had been put in back- 
wards. Thus the capacitor on the put 

IN OUT 

1 
side direclly shunted horizontal pulses 

the sync section. The fault was 
corrected by reversing input and output 
leads. The network works one way only. 
While inadvertent reversal of input and 
output (cads will still provide adequate 
integration of vertical pulses, the iso- 
lating resistor is needed at the input 
to block horizontal pulses. -30- 
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NEW EXPERIMENT IN TELEPHONY 
It could speed up "dia ling." Bell Laboratories 
people created it -and now it's being tested. 

The telephone you see above embodies an important 
new concept. It "dials" by means of push buttons - 
promises more convenient telephoning. Bell System en- 
gineers are currently testing it for public reaction. Bell 
Telephone Laboratories developed it. 

The Laboratories' invention of the transistor makes 
it possible. For the transistor permits a new kind of 
calling signal generator, mounted within the instrument. 

To insure ease of operation, psychologists studied 
human reactions to various finger pressures and sizes 
and arrangements of buttons. All factors affecting speed 
and accuracy were thoroughly evaluated. Electrical and 
mechanical engineers brought together the human and 
physical factors, created a practical piece of apparatus. 
Industrial designers worked out the functional shape. 
J y. 1960 

The new instrument sends a calling signal quite 
different from that of your present telephone. This poses a 
problem. Complex automatic switching must be changed 
to handle the new signals as well as the old ones. 
Switching engineers must devise ways to make this change 
in thousands of central offices - economically. 

Most of the challenges have been met. Final judg- 
ment on this new concept depends on the outcome 
of field tests. Meanwhile, Bell Laboratories continues 
in its task of originating and developing devices to 
improve your Bell System telephone service. 

ti 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 

BELL TELEPHONE LABORATORIES 
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an 

unprecedented achievement 

in stereo .. , 

awe -inspiring 

realism... 

unparalleled 

record 

protection 

~tore announces a st, rrn Ann and r.irrii1lz 
t hat re- creates sound with incredible fidelity, 
transparency, and smoothness throughout 
the audible spectrum. Even elusive middle- 
range nuances emerge clearly. Tracks at a 

hitherto impossibly light I 1/2-21/2 grams and 
will not scratch or damage records, teen r¡ 
carelessly handled! Eliminates surface wear, 
preserves record fidelity indefinitely! 

the magnificent 

SHIJF2E 

fflt,4', 
High Fidelity Integrated Tone Arm and Cartridge 

L 
BE 

For Audiophiles: Hum-free; 20 - 2o,uoa 
cps ± 21 db. Channel sep.: oser 20 db at 
1000 cps. Output per channel: 4.5 nn. 
Vert. R lat. compliance: 9 x I11-8 cm prr 
dyne. Individually tested. With .0007" Shure 
precision diamond stylus*. $89.50 net. 
FREE BROCHURE: Shure Brothers Inc., 

222 Hartrey Ave.. Evanston, Ill. 

WHEN REPLACING STYLUS, don't accept interior 
,mdat.ons. T by can seriously degrade M +tnrmanre. 
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Hi-Fi-Audio 

STEREO FM TUNER 
Karg Laboratories. Inc.. South Nor- 

walk, Conn. has added a new FM tuner, 
the Model CT -1, to its line of audio 
gear. 

The new unit offers front -panel 
switching facilities for monophonic or 
stereo -FM broadcasting and features 
twin audio channels for stereo; a socket 
for plugging in a companion multiplex 

adapter for FM stereo; r.f. and oscilla- 
tor coils printed on a phenolic base for 
stability; and a.f.c. which includes a 
d.c. amplifier in the control circuit to 
insure adequate hold even on weak 
signals. There is also a switched mut- 
ing circuit; flywheel tuning; a 10" dial 
calibrated in single megacycles; filtered 
fluorescent bar tuning indicator at dial 
level; and a dial ratio of 11:1. 

Sensitivity is 1.5 microvolt by the 
new IHFM standard provided by the 
use of a low -noise r.f. amplifier fol- 
lowed by three high -gain i.f. stages and 
a new dual- function limiter design. A 
catalogue on this new CT -1 stereo FM 
tuner is available on request. 

ARKAY STEREO CONSOLE 
Arka ¡1 International, Inc., 88 -06 Van 

Wyck Expressway, Richmond Hill 18, 
N. Y. has recently introduced a new 
stereo console which has been desig- 
nated as the "Fantasia." 

Acoustically engineered, the console 
houses a complete hi-fi stereo system 

I 
(including the stereo AM -FM tuner, 
stereo amplifier and preamp, record 
changer, tape deck, and stereo speaker 
system) plus a 21" television receiver. 
The console is supplied completely as- 
sembled although all of the stereo com- 
ponents can be had in either kit or 
wired form. 

Over -all dimensions of the console 
are 72" high. 66" wide, and 18" deep. 
The upper wing- shaped section, which 
houses the television set, swivels in any 
direction for comfortable viewing and 
can be separated from the lower sec- 
tion if desired. The console is in satin - 
finished walnut with contrasting white 
drop -down door with walnut handle 
and trim. 

EICO'S STEREO AMP 
Electronic Instrument Co.. Inc..33 -00 

Northern Blvd., Long Island City 1. 
N. Y. has added the Model HF -87 
stereo amplifier to its line of audio 
components available in kit and wired 
form. 

The amplifier uses the cathode -cou- 
pled phase -inverter -driven circuit with 
a preceding direct -coupled voltage am- 
plifier. The output stage uses "Ultra- 

Linear" connected, self- biased push - 
pull EL34's. The amplifier is charac- 
terized by low distortion (IM distor- 
tion is 1S- at 70 watts and harmonic 
distortion is less than 1r. from 20- 
20,000 cps within 1 db of 70 watts) and 
stability (stability margin is the same 
as the feedback -17 db). 

The HF -87 can be used as a dual 
35 -watt amplifier for stereo applica- 
tions or as a single 70 -watt mono am- 
plifier. A service selector switch on the 
chassis permits choice of mode. Other 
convenience features include an input 
level control for each channel to permit 
adjustment of sensitivity and a power 
"on -off" switch. 

The kit comes complete with detailed 
step -by -step wiring instructions and 
copious pictorials. Write the manu- 
facturer direct for additional details 
and prices. 

Si BAKER -CONE DOPE 
Porter d Diet.,, lt. lac...' -159 Universi- 

ty Ave., St. Paul 14. Albin. has devel- 
oped a new chemical which, applied to 
the cone of any speaker. is said to lower 
cone resonance from 10 to 40 cps, thus 
improving bass frequency response of 
the unit. 

The treatment consists of applying 
the contents of three clearly marked 
bottles by means of a brush which 
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comes with the kit. One "Flexicone" 
kit will treat one 15" speaker. two 12" 
speakers, four 8" speakers, or six 6" 
units. The company guarantees the 
product to be harmless to the hands, 
clothing, and the speaker. The prin- 
ciple involved is one of softening the 
speaker cone, allowing it to move more 
freely. 

The product is designed for audio 
service shops as well as for the "do -it- 
yourself" audiophile. For a booklet on 
this product, write the manufacturer 
direct. 

STEREO ANALYZER 
Winston Electronics, division of Jet - 

ionic Industries, 4000 N.W. 28th St.. 
Miami 42, Fla. is now offering a new 

o 

I 0) Aftimik 

multi- purpose "Hi -Fi Stereo Analyzer" 
for the servicing and testing of audio 
systems. 

The Model 800 includes an audio sig- 
nal generator with ranges from 20 to 
:10,000 cps; an a.c. vacuum -tube volt- 
meter with six ranges from .01 to 300 
volts r.m.s. full scale: an audio watt- 
meter with scales from .15 milliwatt to 
150 watts full scale; IM and harmonic 
distortion measurements; 9 -, 8 -, 16 -, 
and 600 -ohm terminations rated at 32 
watts; and decibel meter ranges from 
-40 to +52 db. 

Built -in switching provides complete 
flexibility. For additional information 
on the Model 800, including price, con- 
tact the manufacturer direct. 

STEREO AMPLIFIER KIT 
Heath Company of Benton Harbor, 

Mich. has just added a "deluxe" 14- 
watt stereo amplifier to its line of 
"Heathkits." 

The SA -1 is a two -channel amplifier - 
preamplifier combination that incor- 
porates six switch- selected inputs for 

1r- 

e 

each channel to accommodate records, 
tapes, tuners, etc. Two magnetic phono 
inputs are featured, one for mono- 
phonic cartridge and the other for a 
stereo cartridge, each RIAA equalized. 
The tape head input is NAB I NARTB 
equalized. The remaining three inputs 
are designated as Auxiliary 1. 2, and 
January, 1960 

Individually Selected 
FOR 

ABSOLUTE 

RELIABILITY 411111114` 

THE FISHER 
Laboratory Matched Tubes 

At FISHER RADIO, the age of mass production is still on the 'out- 
side looking in.' FISHER Laboratory Tested and Matched Tubes 
are still individually selected, and guaranteed to fulfill the maxi- 
mum requirements of your high fidelity components. 
For absolutely minimum hum, noise and distortion - choose 
FISHER Tubes. For high fidelity performance free of disturbing 
microphonics and intermittents - choose FISHER Tubes. For 
perfectly matched power output tubes designed specifically for 
stereo reproduction - choose FISHER Tubes. You will find no 
'variables' - nothing less than the best in every box. 

Audio -Fans, Servicemen, Dealers 
WRITE TODAY FOR COMPLETE INFORMATION 

'MIS IMO 

FISHER RADIO CORPORATION, 21 -40 44th Drive, L. I. C. 1, N. Y. 

I want to know more about FISHER Laboratory Matched TUBES! 

NAME 

STORE NAME 
Of a serviceman or date» 

ADDRESS CITY STATE 

MON 
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he Spotlight o 
"leadership is on 

AWARD BB' WINNING 

the Arkay /Harting MS -5 

STEREO Playback TAPE DECK 
Precision -engineered to the highest professional stand- 
rds achievement tape deck design and 

lovers l for its 
Hailed 

sby aperformance,, simplicity 
music 

and operation. 
FEATURES: Combination head (mu (metal shielded) 
for 2 or track stereo at both 31/e and 75/ 

UPS Ail: metal tape fingers -no cushions to wear out 
metal tape guards for vertical tape control Double Shoe 
brakes for positive n n-siip stops-minimizes tape stretch 

Simple, positive- acting 5- button operation, drop -in foad- 
(va° _giant.) capstan insures n tant tape 

speed- virtually eliminates nutter, 
constant 

Automatic interlock accidental Ultra - 
w (1.3 -microns wide) gap heads assure masimum 

fidelity during record and playback. 
SPECIFICATIONS: and playback frequency re- 
spanse: " ( 1 L , Inn. 30.113.000 cycles 2 lbs signal -to -noise 
ratio: loiter than .-5 dh. Flutter and wove( at 7,2 u5. 

t,'.,of lit 
for 1215) feet, 

of 
In4'ti"tux iii" 

2 ltrack Only ;129.95 4 Track Slightly Higher 

NEW: MUSIC MASTERPIECE 

ARKAY CS -28 
STEREO AMP /PRE -AMP 

COMPLETE CONTROL CENTER 

ruff 28 watts stereo or monaural, 60 watts peak 
14 watts each channel reverse stereo balance 
control two-channel gain control full range 
bass and treble controls IM distortion, 4 to 1 

harmonic distortion, 1% 30. 20,000 cps dual pre. 
amp 2V output jacks speaker outputs, 4, 8, 16, 
32 ohms response, 20-20,000 cps push-pull 
EL84 Williamson Circuit . beauty of design that 
won Fashion Foundation's coveted Gold Medal! 
Many Other incomparable features. 

95 Wired and tested $99.95 Easy-to-build Kit $64 
ARKAY CS -12 

STEREO AMP /PRE -AMP 
12 watts of clean power 

a with dual Inputs and 
lei C outputs for excellent 

stereo reproduction op- 
erates from ceramic or crystal cartridge, 

tape, tuners, auxiliary equipment push -pull outputs 
for each channel. 

Easy-to-build Kit -3695 
ARKAY ST -11 AM -FM 

STEREO TUNER 
Mere, for the first time, is an AM. 
FM STEREO Tuner within the reach 
of every audiophile. Unmatched by 

units costing twice the price, the 
ST .11 Is two distinct r vers in 

ene featuring Of. for 20 db quieting. variable AFC. Single front 
panel switch controls AM, FM or STEREO selection. 

Wired and tested $74.50 Easy -te -build Kit $49'95 
SPA -55 STEREO AMP 55 watts stereo-monaural. 
271/2 watts each channel. Wired $79.95 Kit$6495 

See and hear ARKAT Kits at your dealer. 
FREE! Stereo b.oklet and catalog. Write Dept. EW 

All penes 5% Oyler west of Mississippi 

8806 Van Wyck Expressway Richmond Hill 18. N.Y. 
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3 and may be used for any high -level 
sources. All inputs, except for the 
"tape head," feature individual level 
controls. 

A four -position function switch se- 
lects "Stereo Normal," "Stereo Re- 
verse," "Channel A," or "Channel B" 
operation. Thus, any monophonic 
source can be fed to either channel in- 
dividually or to both channels simul- 
taneously. Adjustment of the individual 
channel controls gives a pseudo -stereo 
effect to monophonic sources. 

The circuit incorporates low -noise 
EF -86's in the input stages and indi- 
vidual hum -balance controls for each 
channel. Cathode follower outputs are 
provided for tape recording from any 
stereo or mono source. The output 
transformers are tapped for 4 -, 8 -, and 
16 -ohm speakers. 

Three printed circuit boards make 
assembly of this amplifier -preamp easy 
and foolproof. 

PORTABLE TAPE RECORDER 
Encona Corporation, 16 NV. 46th 

Street, New York 36, N. Y. is handling 
the U. S. distribution of the Austrian- 

built "Stuzzi Magnette" transistorized 
tape recorder. 

Weighing only 8 pounds. the new 
unit includes a self- contained high flux 
loudspeaker system which is driven by 
a 7- transistor, 2 -diode amplifier circuit. 
The double- track. dual -speed (33í and 
1 /s ips) unit offers push -button control 
of stop, record. replay, fast -forward, 
reverse, and amplifier -only functions. 
A three -digit counter with zero setting, 
vu level indicator. plus a pause button 
and safety control to prevent acci- 
dental erasure are also included. 

Frequency response is 50 to 9000 cps 
at 3% and 60 -4000 cps at 1% ips. Bat- 
tery life is up to 100 hours and up to 
two hours of material may be recorded 
on a single reel. The recorder comes 
equipped with a moving -coil micro- 
phone, reel of tape, empty reel, 
shielded connecting cable with plugs, 
and a book of operating instructions. 

28 -WATT STEREO AMPLIFIER 
Allied Radio Corporation, 100 N. 

Western Ave., Chicago 80, Ill. has an- 
nounced the release of a 28 -watt stereo 
amplifier in its "Knight" line of audio 
equipment. 

The KN -728 provides 28 watts of 
stereo or monophonic sound with a 
peak rating of 56 watts. An input - 
paralleling switch permits instant 
switching from stereo to mono opera- 
tion. 

The dual preamp control section fea- 
tures complete control facilities in- 
cluding master volume, single -knob 
balance, stereo reverse, and rumble 
filter. Frequency response is 30 to 
18,000 cps ±1 db. Harmonic distortion 

is 1% at 1000 cycles, measured at 14- 
watt output while IM distortion is 3% 
maximum. Hum and noise is 70 db 
below full output on each channel. 
There are five inputs per channel 
(NAB tape head. magnetic phono. cer- 
amic or crystal phono, tuner, and aux- 
iliary). Two tape recorder outputs 
permit "off- the -air" stereo recordings. 

For additional information on the 
KN -728, write the manufacturer. 

NEW LAFAYETTE TUNERS 
Lafayette Radio Corporation, 165 -08 

Liberty Ave., Jamaica 33, N. Y. has 
recently introduced two new tuners 
for the audiophile. 

The Model LT -80 is an FM -only tun- 
er which provides a sensitivity of 1.5 
µv. for 20 db quieting. The circuit fea- 
tures an Armstrong grounded -grid, 
low -noise front -end; triode mixer; 
tuned dual limiters; Foster -Seeley dis- 
criminator; and three -gang tuning ca- 
pacitor. It also includes a.f.c. and a.f.c. 
defeat along with a precision tuning 
meter to assure pin -point tuning ac- 
curacy. Frequency response is 20 to 
20 003 cps ± .5 db. 

The second unit, the Model LT -77, is 
an AM -FM stereo tuner. The AM and 
FM sections are completely independ- 
ent permitting the reception of simul- 
casts or monophonic AM and FM 
broadcasts. A multiplex output has 
been provided for the reception of 
stereo FM. 

Controls provide for every tuner 
function including individual volume 

controls, function switch, and flywheel 
tuning. Sensitivity on FM is 1.5 Av. for 
20 db quieting. Radiation meets FCC 
requirements. while twin tuning meters 
assure pin -point tuning accuracy. The 
Model LT -77 is housed in a low sil- 
houette enclosure finished in gold and 
white with contrasting dial face. 

Write the company for full specifi- 
cations and prices on either or both of 
these tuners. 

NEW G -E STEREO AMPS 
The Audio Components Section of 

General Electric Company, Bridgeport, 
Conn. has recently introduced two new 
stereophonic amplifiers featuring dual 
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concentric bass and treble controls. 
The Model G -7700 series is available 

in white vinyl -on -steel case with gold 
and ivory control panel or in beige 
vinyl -on -steel case with gold and beige 
control panel. The Model G -7600 is 
styled in saddle brown vinyl -on -steel 
case with gold and brown control 
panel. 

Both series include a balance con- 
trol to adjust for different speaker effi- 
ciencies and for variations in channel 
levels from the signal source; an input 
selector for stereo or mono tape, phono, 
tuner, or auxiliary; a mode selector for 
stereo channel reverse, normal or par- 
allel, and monaural two channels or 
either channel only; a contour control 
to automatically boost bass response 
at lower loudness levels, and a rumble 
filter. 

FISHER SPEAKER SYSTEM 
Fisher Radio Corporation, 21 -21 44th 

Drive, Long Island City 1, N. Y. is now 
offering a new "wide- surround" speak- 
er system which is designed to be used 

Now ...from Sonotone 

4 Big 
Improvements 
in the quality stereo cartridge 

Sonotone 8TA cartridge replaces 
8T as industry standard 

with hi -fi systems where space is at a 
premium. 

The Model WS -1 units reproduce 
essentially only the middle and high 
frequencies (250 to 15.000 cps) but, be- 
cause of the non -directional character 
of bass frequencies, the illusion of bass 
frequency reproduction is sustained. 

The speaker system can be used with 
any stereo console or amplifier equipped 
4 -. 8 -, or 16 -ohm speaker terminals. 
The enclosure measures 11 t_" x 3°/." x 
43,. ". It can be used horizontally or 
vertically for table, floor, or wall in- 
stallation. It is available in walnut. 
mahogany, teak, or cherry finishes and 
priced by the pair. Write the manu- 
facturer fn complete details. 

AUDIO CATALOGUES 
SCOTT STEREO BOOKLET 

H. H. Scott, Inc.'s Architectural Di- 
vision at 111 Powdermill Road. May- 
nard, Mass. has issued a new booklet, 
entitled "How to Use Stereo Compo- 
nents in Your Decorating Plans," which 
is available without charge on request. 

The booklet includes photographs 
of actual installations, room plans, 
decorating plans, and suggestions for 
converting many different kinds of 
furniture to house audio components. 
Both contemporary and traditional 
settings are pictured. 

On MI ye SS of our \0 (Ye iii ber 1959 is- sue, ire inadvertently gore an incorrect 
',Wrens for Selo Elect m,ics Co. in con- nection with the item on "7'luntablc .Spiri hlrlirntnr." The correct address 
in 5¡5 11'rst End Are.. New Fork ; y, .\'.)-. inn lrod nt Chicago. Our apologies 
Io,' rin incnnyen lrllee we may have l'n IrNrd rlll r Pell tiers. 

J 

The new Sonotone 8TA 
cartridge gives greater than 
ever stereo performance... 
has 4 big extras: 

fuller, smoother frequency response 
higher compliance than ever before 
lighter tracking pressure 
practically eliminates dust pile -up 

Sonotone 10T unitized stereo at 
lowest price ever 

New lOT cartridge sells at record low price of 
$6.45.* And it covers the complete high fidelity 
range. 10T's unitized construction makes it easi- 
est to install, easiest to replace. Low price means 
more sales -more profits. 

ONLY 

9450* 

SPECIFICATIONS 
8TA 1OT 

Frequency Response Smooth 20 to 20,000 cycles. Flat from 20 to 15,000 cycles 
Flat to 15,000 with gradual i- 2.5 db. 
rolloff beyond. 
25 decibels 18 decibels 
3.0 x 10 -6 cm /dyne 1.5 x 10-6 cm /dyne 
3.5 grams in professional 5.7 grams 
arms 
4 -6 grams in changers 

Output Voltage 0.3 volt 0.5 volt 
Cartridge Weight 7.5 grams 2.8 grams 
Recommended Load 1.5 megohms 1 -5 megohms 
Stylus Dual jewel tips, sapphire or Dual jewel tips, sapphire or 

diamond. diamond. 

Channel Isolation 
Compliance 
Tracking Pressure 

'including mounting brackets 

Sonotone makes only 6 basic ceramic cartridge models ... 
yet has sold over 9 million units... used in over 662 dif- 
ferent phonograph models. For finest performance, replace 
worn needles with genuine Sonotone needles. 

Sonolonee CO 
Electronic Applications Division, Deot.0 I.10 

P 
ELMSFORD, NEW YORK 

Leading makers of fineceramic cartridges,spea kers. tape heads. m icrophones. electronic tubes. 
In Canada, contact Allas Radio Corp., Ltd., Toronto 

y, 1960 
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Watching oscilloscope, Bill Wilkarssg 

lests SAGE computer circuitry. 

Adjusting SAGE 

computer operating b. 
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Bill Wilkerson instructs Field Engineers 

on new computer program. 
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How far can you go 
in electronics... 
without a degree? 
Three years ago, young Air Force veteran William H. Wil- 
kerson set out to find a career in e'ectronics, but he had no 
industrial experience and no engineering degree. Today, 
he has a solid electronics education, he is supervising 
the maintenance of a highly advanced electronic com- 
puter, and his future is bright. Here's how it happened... 

SOUGHT ELECTRONICS CAREER 
"I was anxious to go to college when I left the service in 

1956," recalls Bill Wilkerson. "The Air Force had given 
me some fine training in electronics, enough to arouse 
my interest and make me want to learn a lot more. An 
engineering education seemed to be the answer, but 
family responsibilities made college impossible. 

"I still wanted to work in electronics, however, so I started 
looking into technician jobs. Most big companies offered 
me no more than a seat at a test bench eight hours a day 
-dull, routine work that provided little or no oppor- 
tunity to learn and grow. All the interesting assignments, 
it seemed, called for a college degree. Then I had an 
interview with IBM and found just what I was looking 
for in the SAGE Field Engineering Program." 

WHAT IS SAGE? 
SAGE is a vital part of our country's air defense. To 
help guard against surprise aerial attacks, SAGE parti- 
tions America into several defense sectors. At the heart 
of each sector is one of the fastest and most reliable 
electronic computers in the world. This computer receives 
radar data from many points, checks this against known 
air traffic in its sector, and makes it possible for Air Force 
operators manning the computer to identify immediately 
all flying objects as friendly or hostile. If need be, the com- 
puter can also guide a BOMARC missile to an enemy target. 

THOROUGH COMPUTER TRAINING 
On joining IBM, Bill Wilkerson was given 20 weeks' 
computer training as a Field Engineer. He learned how to 
maintain the various electronic units used in a SAGE 
computing system, how the SAGE computer itself helps 
diagnose and locate problem areas, and how to make fast, 
precise repairs without interfering with computer opera- 
tion. "It was an excellent education -both in the theoret- 
ical and practical aspects of electronics," he says. 
"Furthermore, you have plenty of opportunities to keep 
up with new developments in this fast -changing field. 
After assignment to a SAGE site, for example, you may 
take courses- during regular working hours -on such 
subjects as improved output methods or new magnetic 
'memory' devices. You may also be selected for addi- 
tional training to learn the total functioning of a large - 
scale electronic data processing system." 

January, 1960 

ASSIGNMENTS ROTATED 
Bill Wilkerson is now a Field Engineering Group Super- 
visor at a SAGE site. "I help my Group Manager keep 
the computer in top working condition," he explains. 
"Together, we provide technical supervision to the Field 
Engineers in our group and schedule daily maintenance 
checks to spot computer problems before they develop 
into breakdowns. An important part of my job is to make 
up daily assignment sheets, carefully rotating responsibil- 
ities so that each Field Engineer moves from one com- 
puter unit to another. This 'cross -training' gives each 
man a chance to become familiar with all the parts of a 
large -scale computing system and helps him add to his 
general electronics knowledge." 

RAPID ADVANCEMENT 
"When I was first interviewed, I was told that IBM 

promotes from within," Bill Wilkerson says. "I've found 
this to be true. In the SAGE computer program, you 
begin as a Units Field Engineer. Then, depending on your 
abilities, you can advance rapidly to Systems Field 
Engineer, Group Supervisor, Group Manager, and on up 
the line. Every employee receives frequent career coun- 
seling to review his progress and to chart his future. In 
this Company, there are plenty of opportunities for the 
man who wants to grow and is willing to apply himself." 
Bill Wilkerson cites his own career as an example. Since 
joining IBM three years ago, he's had several promo- 
tions, culminating in his present supervisory post. "It's 
a wide -open field," he says. 

A BRIGHT FUTURE 
Although other areas for promotion are open to him, Bill 
Wilkerson would like to stay in technical management 
because, as he says, "Frankly, I hardly believed back in 
'56 that a man like myself without a college education 
could go so far so fast, have still higher goals -and find 
such solid help in reaching them." 

If you have a minimum of 3 years' technical schooling - 
or equivalent experience -you may be eligible for ad- 
vanced training for 20 weeks as a Computer Units Field 
Engineer. Starting salaries are based on your education 
and experience. While training you will also receive a 
living allowance. 

From then on, you can go as far as your abilities and 
ambition will take you. And, as you may already know, 
at IBM you receive company -paid benefits that set 
standards for industry today. 

WRITE TODAY TO: Mr. N. H. Heyer, Dept. 650 -M 
Federal Systems Division 
IBM Corporation 
Kingston, N. Y. 

You'll receive a prompt reply. Personal interviews ar- 
ranged in all areas of the United States. 

IBM, 
INTERNATIONAL BUSINESS MACHINES CORPORATION 
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The 
Resonance 
Meter 

By JOSEPH L. REIFFIN, 
WSCWP 

This easily built unit does many jobs in 

ham shack or service shop normally 
provided only by laboratory instruments. 

OF ALL the phenomena of electronics, 
that of resonance is one of the most 
widely used and observed and 

many instruments for the measure- 
ment of resonance have been devised. 
Some are inexpensive and simple to 
operate, while others are both expen- 
sive and complicated. One would sus- 
pect that the inexpensive and simple 
devices are lacking in some degree. 
else there would be no need for the 
more elaborate units. That is true and 

Fig. 1. The frequency- measuring de- 
vice is designed around a single tube. 

1/2 6ÁN0 
VIA 

Cl 

1t 
SIGNAL --1( 

GENERATOR 
INPUT 

o 

the "Resonance Meter" described here 
is intended to bridge the gap. It is 
quite inexpensive to build, simple to 
operate, and provides a number of 
functions that are not easily performed 
by the less costly instruments now 
available. 

The grid -dip meter is probably the 
most popular instrument in current 
use for measuring resonance. Many 
radio amateurs, serious hobbyists, and 
service technicians have a "grid- 

C4 

SI 

INDUCTANCE CAPACITANCE c 
TERMINALS TERMINALS 

C5 

117 V.A.C. 

Cr. 0 

L- 470,000 ohm. !-2 r. res. Rs -I50 ohm. I/2 w. res. 
Rs- 47,000 ohm, !/2 r. res. L- 33,000 ohm. I w. res. 
R7-1000 ohm, I w. res. R6-22 ohm. I w. res. 
R: -I megohm, I t w. res. 
Cs. Ct. Cs -1500 ppl. disc termitic capacitor 
Cs, Cs, Cs, Cr-.01 pl. disc ceramic capacitor 
Cs -5.100 ppf. var. capacitor (Han.n,arlu,d HP- 

100) 
Cs-SO pl.. 250 v. eles. capacitor 
CR, -IN34 germanium diode 
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SR,- Silicon rectifier (Barites Tar ¿fan MISO. Texas 
Iustrumeuts 1N2069 or equiv.. see text) 

Ss- S.p.s.t. toggle switch ( "Capacitance ln- Out," 
see text) 

Sr- S.p.s.t. toggle switch ( "Power On -Off ") 
Mi-O -I ma. meter, 2" die. 
T, -Poser trans. 115 r. pri. to 150 r. sec. and 6.3 

r. ßl. Binding (Merit P -3046 or equiv.) 
PL, -«40 or #47 pilot lamp Vs -6ANS tube 
1 -7a wide, sloping panel utility box (Bud C- 

1603) 

The compact. finished unit 
fits into a 7 -inch cabinet. 

dipper" available for measurements of 
resonance involving coils, r.f. chokes, 
antennas, and the like. This relatively 
simile instrument does a fine job but 
has a number of limitations that some- 
what restrict its use. 

For example, it is extremely difficult, 
if not impossible, to measure the res- 
onant frequency of a coil that is com- 
pletely shielded. with a grid -dip meter. 
Also the degree of accuracy of the 
resonance reading is dependent, to a 
great extent. on the amount of coup- 
ling between the circuit being meas- 
ured and the instrument. This intro- 
duces a variable that is difficult to 
control. 

The "Q" meter is one of the most 
accurate devices available for the 
measurement of resonance of combina- 
tions of inductance and capacitance. 
Those who have ever used a "Q" meter 
will readily attest to the ease and ac- 
curacy with which the resonant fre- 
quency of an unmarked i.f. transform- 
er is found. to cite one example. Or, to 
use another example, how easy it is to 
find how much capacitance is required 
to tune a given coil to a desired fre- 
quency. Like most good things, un- 
fortunately, good "Q" meters are quite 
expensive. 

The "Resonance Meter" described 
here can he built for less than $20. 
using all new components. The well 
stocked "scrounge -box" could reduce 
that cost considerably. 

Basically, the "Resonance Meter" is 
an amplifier so designed and construct- 
ed that the frequency -determining in- 
ductance and capacitance can be con- 
veniently- plugged into the circuit. The 
output of this amplifier is fed to a 
cathode -follower stage, and then to a 
meter that measures the output volt- 
age. By careful selection of the values 
of resis,ance and capacitance used in 
the amplifier circuit, the usable fre- 
quency range extLnds all the way from 
the higher su.lio i.equencies to above 
50 megacycles. Par,,cular care is re- 
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quired in the placement of the various 
components in order to reduce stray 
capacitance to a minimum. 

A 6AN8 tube is used in this circuit. 
The pentode section makes a good am- 
plifier and the triode section se "ves 
very nicely as the cathode -follower. 
The output of the cathode -follower is 
rectified by the germanium diode (CI?, 
in Fig. 1) and the resultant voltage is 
read directly on the output meter. 

The "Resonance Meter" is entirely 
self- contained with a built -in power 
supply using a small plate and filament 
transformer to provide safe isolation 
from the line. It is built into a sloping - 
;lanel utility box (Bud C -1605) seven 
Inches wide. The entire amplifier is 
assembled on an easily constructed 
aluminum chassis and this is mounted 
within the utility box. 

The tube is mounted upside down in 
order to keep the leads to the coil ter- 
minals and the capacitor terminals as 
short as possible. Figs. 2 and 3 give 
some idea as to how this is managed. 

It will be noted that the terminals 
for the signal -generator input and the 
terminals for the external coil and ca- 
pacitor are the porcelain feedthroueh 
type commonly used for high -voltage 
applications. The original model used 
standard binding posts made of some 
Bakelite compound. These proved to 

1 e unacceptable in this application, 
since they added so much capacitance 
and inductance to the circuit that a 
Pals^ frequency reading was obtained. 
Many different types of binding posts 
were tried, but it was impossible to 
find any entirely free from this effect. 
The use of the high -voltage feed - 
throughs minimized the added capaci- 
tance and inductance effects to the 
point where they were acceptable. 

The toggle switch (Si) that enables 
the calibrated capacitance to he insert- 
ed into the circuit also produced this 
problem and actually no real solution 
was found. There is evidently a need 
for a switch with very low capacitance 
and inductance in a size small enough 
for this application. If one could be 
found. it is recommended that it be 
used in place of the toggle switch the 
author employed in his model. 

The chassis that contains most of the 
components of the "Resonance Meter" 
is made from a piece of aluminum 
stock approximately 2" wide, 5,2" long, 
and 11))" thick, bent into a sort of "L" 
shape. See Fig. 2. The 9 -pin socket for 
the 6AN8 tube is mounted in the center 
of the top part of this chassis. The 
socket is mounted so that the pin ter- 
minals face tip and the tube, when in- 
serted in the socket, will he upside 
down. On the top side of the chassis, 
two tie -point strips are mounted along 
the edges next to the bottom side of 
the socket. These provide handy con- 
necting points for the various capaci- 
tors and resistors used in the circuit. 

The power transformer is mounted 
on a 2 "x212" strip of aluminum iFig. 
2) that has a t2" lip on one end for 
mounting to the main chassis. This is 
mounted to the right side -looking at 
the chassis from the rear of unit. 

Fig. 2. Layout for two chassis plates 
and main parts. Two selenium units may 
replace single silicon diode of Fig. 1. 

In the original model, the power rec- 
tifier consisted of two 60 -ma. selenium 
rectifiers, connected in series, as shown 
in Fig. 2. Two were used because the 
r.m.s. voltage output of the power 
transformer is 150 volts whereas the 
maximum r.m.s. voltage rating of the 
selenium rectifiers is 130 volts each. 
From a safety standpoint, the use of 
two rectifiers in series was indicated to 
take care of the full voltage more than 
adequately without danger of break- 
down. It would doubtless be more 
convenient and less costly to use one of 
the newer silicon rectifiers now avail- 
able, as indicated in the parts list. 
These rectifiers take tip very little 
space and have r.m.s. voltage- break- 
down ratings in excess of 200 volts, 
which makes them a natural for this 
application. 

The variable capacitor used for ex- 
ternal tuning (CO is mounted on the 
sloping panel of the utility box. The 
one used was a HamniarlPad type HF- 
100, which is designed to have a 
straight -line characteristic. The plates 
of this capacitor are so formed that 
there is a linear change of capacitance 
with a given amount of rotation of the 

rotor rlates. It is, therefore a relative- 
ly easy matter to draw a calibrated 
capacitance scale for this external ad- 
justment. The minimum capacitance 
is 5 µµf. and the maximum is 100 
Apf. The 180 degrees of rotation be- 
tween the minimum and maximum is 
then divided into ten equal divisions 
and marked with the appropriate ca- 
pacity values. This may not be an 
absolutely precise calibration but it is 
certainly close enough for all practical 
purposes. It would not vary much 
more than about 3 or 4 µµf. at the very 
most, and that tolerance is well with- 
in the anticipated needs of most users. 

The meter. M,, is also mounted on 
the sloping panel of the box. A 0 -1 ma. 
meter provides ample sensitivity and, 
fortunately. units of this type are 
readily available at low cost. 

The "Resonance Meter" performs 
many functions. The one that will 
probably find the greatest application 
is the determination of the resonant 
frequency of a coil when tuned either 
by circuit capacitance or by any size 
capacitor desired. Specifically, you 
may want to find out what frequency 
will be covered by a 20 -turn coil of 
1 -inch diameter when tuned with a 
50 AAf. capacitor. Or you may want to 
find out what frequency range will be 
covered by a slug -tuned coil of any 
given number of turns by running the 
slug up and down. These measure- 
ments are very simply made in the 
following manner. 

A calibrated signal generator is con- 
nected to the input terminals of the 
"Resonance Meter." This connects the 
signal to the grid of the pentode sec- 
tion of the 6AN8 tube. The coil under 
measurement is connected to the in- 
ductance terminals. This puts the coil 
in the plate circuit of the pentode, 
which circuit is designed so that there 
is no d.c. present at these terminals - 
making it safe at all times. The fre- 

(Cottinued on page 100) 

Fig. 3. Main chassis ready for mounting in case and location of terminals. 
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Plain Facts about 

ELECTRONICS and CREI 

why you need advanced 
electronics education 

how you can get it without 
quitting your present job 

NO DOUBT you know what is hap - 
pening in electronics. You know 

that the electronics industry is grow- 
ing with extraordinary rapidity. You 
know that regardless of the ups and 
downs of the business cycle, openings 
are always found for 
men with solid, advanced 
electronics education. 

You know that every 
computer needs installa- 
tion and maintenance. 
You know that every 
missile carries the end 
result of years of elec- 
tronics planning and de- 
velopment. You know 
that every piece of radar 
equipment, every servo- 
mechanism, every astro- 
nautical device, requires 
not only electronics de- 
signers and builders but 
also electronics mainte- 
nance personnel as well. 
You know that our new 

tronics guides them and makes them 
intelligible. 

And you know that the day of the 
mediocre electronics man is done. 
Added responsibilities and salary in- 
creases go to men with both the- 

oretical and practical 
knowledge. 

CREI home study 
courses make you eligible 
for positions which re- 
quire advanced electron- 
ics education. You need 
not quit your present 
job. You can meet your 
family responsibilities 
while gaining knowledge 
of electronics engineer- 
ing technology so essen- 
tial for career advance- 
ment. 

awareness of outer space is founded 
on the inner workings of satellites. 
Rockets make them possible and elec- 

96 

CREI'S 
QUALIFICATIONS 

We are now in our 
34th year. 1958 marked 

the start of CREI Atomics, a division 
of CREI devised to meet the need for 
advanced home study education in nu- 

clear engineering technology. 1958 

also marked the opening of our Euro- 
pean Division, bringing advanced 
professional electronic education t, 
Western Europe. 

Since 1927 we have directed t 
technical education of thousands - 
individuals and in groups -in elec- 
tronics engineering technology. We 
developed the first civilian pilot course 
for radio mechanics for the Army 
Signal Corps in 1941, supplied 300,000 
texts to the U. S. Navy in a special 
course for radio technicians in the 
South Pacific in 1943, trained hun- 
dreds of technicians during World 
War II for the Signal Corps. We co- 

founded the National Council of Tech- 
nical Schools, which first established 
scholastic and business standards for 
the technical school field. We were 
among the first three technical insti- 
tutes whose curricula were accredited 
by the Engineers' Council for Pro- 
fessional Development. In 1946 we 

instituted the group training pro- 
grams now used by companies which 
represent the cream of the electronics 
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and aviation industries. In 1957 we 
initiated a plan which permits direct 

personal supervision for home study 
final exams. 

What does this record of achieve- 
ment mean to you as a CREI student? 
It means that industry and the Armed 
Services alike respect CREI men. It 
means that your CREI diploma is a 
door opener. 

Significantly, Help Wanted ads of- 
ten specify "CREI education or equiv- 
alent required." Our Placement Bu- 
reau, which helps graduates and ad- 
vanced students find more desirable 
positions, is always available to CREI 
men. While no placement guarantees 
will be made by CREI or any other 
reputable institution, for many years 
the demand for CREI graduates and 
advanced students has far exceeded 
the supply. 

Paul S. Lewis, Jr., a research assist- 
ant in an AEC -sponsored nuclear phys- 
ics research program -and a CREI 
student - writes, "Like most large - 
scale physics projects, this 
machine (a proton accel- 
erator) is largely elec- 
tronics. The need for 
electronics technicians on 
basic scientific research 
projects will no doubt con- 
tinue to grow." 

Charles E. Lawson, an- 
other CREI student, brings out an- 
other point: "The fact that I am 
enrolled with CREI was met with 
enthusiasm on the part of my em- 
ployer, Wright Airborne Electronics. 
A former student of CREI is now 
chief engineer for the company." 

time we have corrected and com- 
mented on many hundreds of thou- 
sands of examinations, enables us to 
avoid difficult -to- understand text mat- 
ter in our lessons. 

CREI STUDENTS 

Our active home study roster today 
numbers more than 20,400 profe,sional 
electronics engineers and technicians, 
all over the world and in every phase 
of electronics, about one -third mili- 
tary, the rest civilian. Their median 
age is 28. Last year they devoted 
approximately 1,572,465 hours to 
104,831 lesson texts, answered (and 
were individually graded upon) 1,048,- 
310 searching questions and engineer- 
ing problems. They studied electronics 
engineering technology - transistors, 
microwaves, forward scatter, comput- 
ers, servomechanisms, radar, elec- 
tronic navigational devices, and the 
entire field of modern electronics. 
New students enrolled during the year 

are on the missile ranges 
of Vandenburg AF Base 
and Cape Canaveral. They 
are at Alamagordo and 
China Lake, at SAC bases 
around the world. They 
are in the research labo- 
ratories and manufactur- 
ing plants where the la- 

test electronic equipment is designed 
and produced. They maintain elec- 
tronic equipment for United Air Lines 
and Trans -Canada Air Lines. They 
share in electronics at All -America 
Cables and Radio, Inc., and The 
Martin Co. They work for U.S.I.A. 
(Voice of America) and Columbia 
Broadcasting System, for Gates Radio 
and Federal Electric, to name but a 
few. All of the firms mentioned offer 
their personnel CREI technical edu- 
cation under company plans. CREI 

men are found by the 
hundreds among field 
engineers of major elec- 
tronic manufacturers. 
They're across the world 
-and across the street. 
They are the men you 
must compete with to 
hold your place in the 

electronics profession. Wouldn't you 
like to be as well qualified? 

CREI HOME STUDY ADVANTAGES 

Technical education is accomplished 
on your own time, during hours chosen 
by you. You waste no time in travel. 
You have plenty of time to do your 
best. Your work is under 
the supervision of a regu- 
lar staff instructor who 
guides your progress step r 
by step. Courses are pre - I 

pared by experts, present- 
ed in easy -to- understand 
form, kept up to date by 
periodic revision. Experi- 
ence in more than three decades 
of home -study teaching, during which 

January, 1960 

QUALIFICATIONS FOR CREI 

College degree is not essential. If 
you have had basic electronic educa- 
tion, practical experience in electron- 
ics, and a high school education, you 
can probably qualify. A good way 
to find out: Use the postage -paid card. 
It will bring you the free book which 
has launched thousands on their ad- 
vanced careers: "Insurance For Your 

Future in the New 
World of Electron- 
ics." Please fill out 
the card carefully, 
checking appropri- 
ate items and pro- 
viding essential 
data. Tuition is 
reasonable and may 

be paid monthly. It takes just one 
$10 -a -week raise to repay your 
investment in CREI education and 
leave you a substantial bonus the 
first year. Available to veterans under 
GI bill. 

LATEST CREI COURSE 

Automation and Industrial Elec- 
tronics Engineering Technology. Com- 
plete course, covering all electronic 
phases of automation. Special empha- 
sis on theory, functioning and appli- 
cations of servomechanisms and com- 
puters. Also noteworthy- lessons on 
machine control, instrumentation, data 
processing and telemetry. 

RESIDENCE SCHOOL 

For those who can attend classes, 
CREI operates residence programs in 
Washington, D. C. Day and evening 
classes start at regular intervals. 
Qualified graduates earn AAS degree 
in 27 months. Electronics experience 
not required for admission. 

CAPITOL RADIO 

ENGINEERING INSTITUTE 
Founded 1027 
ROPD Areredi/ed Terhuical ¡n,tilute Curricula 
Dept. 1101 -G1 
3224 16th St., N.W. 
Washington 10, D. C. 
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You can ... 
PICK UP A HUMAN HAIR with 

These Precision - Machined Points 

.138 
LONGREACH 

ROUND-NOSE 

PLIER 

SpeacP.Prr,j Dedned 

CHAN NEL LOCK 

ELECTRONICS 
PLIERS 

You'll do hundreds of electronics jobs 
easier, faster with these specially de- 
signed pliers by Channellock. You'll 
like the I -o -n -g reach ... the precision - 
matched jaws ... the hand -honed, 
specially hardened cutting edges .. . 

the easy -to- handle "feel" of the blue 
plastic grips. And you'll appreciate the 
quality of Channellock pliers... they're 
forged from high grade steel, properly 
heat treated. Ask your Electronics 
Equipment Supplier for Channellock 
Electronics Pliers ... or write us direct 
for further information. 

#111 LONG.REACH FLAT -NOSE PLIER 

(Patent 
Pmdinq) 

A 778 LONG -REACH DIAGONAL CUTTER 

#141 LONGREACH END CUTTER 

Channellock Pliers are made only by 

CHAMPION DeARMENT TOOL COMPANY 
Meadville, Pennsylvania 
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The Resonance Meter 
(Continued from page 95) 

quency of the signal generator is then 
varied until a reading is obtained on 
the output meter. The frequency that 
produces the peak reading on the 
meter is the resonant frequency of the 
coil. 

If it is desired to tune this coil with 
any given amount of capacitance, all 
that is necessary is for the capacitance 
switch to be thrown to the "in" posi- 
tion. This connects the 100 µµf. vari- 
able capacitor across the coil and any 
desired amount of capacitance can be 
inserted. The frequency of the signal 
generator that produces the peak read- 
ing of the output meter is the resonant 
frequency of the coil and capacitor 
combination. If more capacitance than 
the 100 µµf. built into the meter is de- 
sired, it is a simple matter to connect 
the required additional capacitor to 
the capacitor terminals on the meter. 
This automatically puts the added 
component in parallel with the 100 µµf. 
variable, and there is no limit to the 
amount of capacitance that can be in- 
serted in this way. 

The meter readings obtained are 
very sharp and clearly defined. Due to 
the sensitivity of this instrument, care 
must be taken to insure that a false 
reading is not obtained through inad- 
vertent peaking on a harmonic of the 
signal generator. This is very easily 
checked out, however, by tuning the 
signal generator through the next 
higher frequency range and, if no 
peaking is obtained, then the highest 
frequency that did produce the peak- 
ing is the correct reading. In actual 
practice, the readings obtained from 
the fundamental frequencies are con- 
siderably higher than those obtained 
from the harmonic frequency due to 
the greater fundamental output from 
the signal generator. This fact will 
also help to avoid error. 

Operating Techniques 

Some of the many special functions 
that this device will perform include 
the relative measurement of the "Q" 
of a coil or capacitor and a check of 
the bandpass characteristics of a tuned 
circuit. The methods involved will be 
discussed subsequently. However, to 
the author, one of the most gratifying 
uses has been the determination of the 
proper combination of coil and capaci- 
tor to provide a desired range of tuning. 
Specifically, this is of interest in arriv- 
ing at suitable values for the right 
amount of bandspread in a ham receiv- 
er or a transmitter v.f.o. 

It is quite simple to insert a coil of a 
given size in the meter experimentally 
and to determine how much capaci- 
tance is required to tune it to a de- 
sired frequency. Once the capacitance 
is determined, the latter may then be 
varied to see how much the resonant 
frequency changes with capacitance 
variations. By changing the value of 
the coil experimentally, it is then pos- 

sible to arrive at the right combination 
of values of inductance and capacitance 
that will provide the exact amount of 
bandspread required. 

While this determination usually 
constitutes a knotty problem, the sug- 
gested method not only provides a 
simple solution but an accurate one, as 
well. The amplifier used in the meter 
simulates closely, as a rule, the stray 
circuit and tube capacitances in those 
circuits of conventional receivers and 
similar equipment in which the coil - 
capacitor combination will be used. 
Thus there is very little change when 
the tested components are transferred 
to the circuit for which they have been 
selected. 

It is also a very simple matter to 
measure the relative "Q" of a coil or 
capacitor. Since "Q" is a figure of 
merit, a coil having a high "Q" will 
give a higher meter reading than one 
having a lower "Q ". The same is true 
of a capacitor. The relative "Q" of a 
capacitor can be quickly determined 
by substituting various capacitors of 
the same nominal value across the test 
coil. The capacitor that gives the high- 
est meter reading has the highest "Q" 
of those being tested. This test will 
graphically illustrate how important it 
is to use high -quality components in 
tuned circuits, especially at the higher 
frequencies, if any reasonable efficiency 
is desired. 

It is. also possible to measure the 
bandpass characteristics of a given 
tuned circuit. Most bandpass char- 
acteristics are measured on the reso- 
nance curve at a point 6 db down from 
maximum. Using the coil and capaci- 
tor combination under test in the "Res- 
onance Meter," the frequency of the 
signal generator is varied until a peak 
reading is obtained on the meter. This 
is the center frequency of this reso- 
nance curve. If there is an attenuator 
on the signal generator, vary the out- 
put until a convenient reading of, say, 
.8 ma. is obtained on the meter. The 
frequency of the signal generator is 
then shifted higher in frequency until 
the meter reads exactly one half of 
the center frequency reading; in this 
case, .4 ma. This frequency is noted. 
Then the frequency of the signal gen- 
erator is changed again, this time to 
the low- frequency side of the center 
frequency, until the meter once again 
reads half of the maximum reading. 
These "half- maximum" readings are 
the "6 db points" down the slope of 
the resonance curve. The frequency 
spread between the high- frequency 
reading that gave the .4 ma. meter 
reading and the low- frequency reading 
that gave the same .4 ma. meter read- 
ing is the bandpass of that particular 
coil and capacitor combination at 6 db 
down. 

The number of uses to which the 
"Resonance Meter" can be put seems 
to be unlimited. It has proven itself 
invaluable many times and has taken 
a well- deserved place right next to the 
author's overworked and uncomplain- 
ing v.t.v.m. Build it and see if you 
don't agree. 
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look what 
you get: 

OVER 300 JUMBO 

81/2 x 11 PAGES 

Thousands of elec- 
tronic and hi -fi items. 
Detailed "specs" and 
illustrations. Fine ro- 
togravure printing. 

.best 35 
I ever spent: 
From every corner of the electronics world 
comes this unanimous report: 
RADIO SHACK'S NEW "KING SIZE" CATALOG - 
A 312 -PAGE `GUIDE TO ELECTRONIC BUYING" - 
is the most comprehensive, most exciting publishing achieve- 
ment in electronics history. Send for your copy today. It's a 
typical Radio Shack bargain! 

"Outstanding in the industry a omments a Pennsylvania hi -ti enthusiast. 
"Tops! ... ", says a Michigan radio amateur. A University Professor asks, " ... is it 
available in quantities for our students as a supplement to our textbook ?" A hi -fi 
manufacturer writes, " ... congratulations ... excels all others I have ever seen ". A 
laboratory notes, " ... and we were pleased with the fine illustrations and informative 
listings ". 

84,000 copies of this valuable new Radio Shack Guide have already been sold in the two short months since its publication! By phone, letter and wire, hundreds 
of unsolicited "testimonials" tell us that we've published not merely another "free 
catalog ", but literally an electronics education worth many dollars. Everything new, everything you need to know - everything that represents value - in today's wide 
world of electronics is yours in its 312 rotogravure 8'r x 11 pages. 

Over 40,000 products are listed - test equipment, laboratory supplies, stereo and 
high fidelity components and accessories, products for industry, public address, ham 
gear, optical goods, electronic textbooks; records, tape, tools - with lowest net prices, 
clearly written specifications, fine quality halftone illustrations. There's not only a com- 
plete Product Index, but a Manufacturer Index that amounts to practically a "Who's 
Who" of Electronics. 

You'll find stimulating articles and helpful engineering data, too. On pages 
8 -9, for example, is an article entitled "Selecting Your Stereo System" written by an 
expert in the field. On pages 91 -92 the internationally known authority G. A. Briggs 
explains his latest theories on "Room Acoustics ". And beginning on page 301 you'll see Radio Shack's quick- reference "Handbook" of electronic specifications, symbols, sche- matic diagrams and formulas for students, experimenters, laboratories and engineers. 

Fill out the coupon right now. You'll agree i t ' s the best 3 . " , , 1 . 0l' ewer spent. 

RADIO SHACK 
CORPORATION 

167 Washington St., Boston 8, Mass. 
730 Commonwealth Ave., Boston 17, Mass. 

230 -234 Crown St., New Haven 10, Conn. 
January. 1960 

ARTICLES BY 

LEADING AUTHORITIES 

Expert opinion and 
latest theories 
a bout Stereo, 
Room Acoustics. 
Speaker Place - 
ment, Amplifiers, 
Cartridge Design 
- many more! 

MAIL 

THIS 

COUPON 

NOW! 

USEFUL FORMULAS, 

SYMBOLS, DIAGRAMS -' 

Hundreds of them 
-for students, en- 

gineers, labora- 
tories, industry, 
schools, shops, ex- 

perimenters, au- 
diophiles, radio 

amateurs. 

RADIO SHACK CORPORATION, Dept. 1F, 730 Commonwealth Avenue, Boston 17, Mass. 

Please send POSTPAID the new 1960 Radio Shack Guide to Electronic Buying. 
I enclose 35t 

9 

I 
Name cash , 
Address check 
City Zone. _State money order 1 

New Guide also on sale in our 3 stores 1 
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newest knight -kits ... years -ahead 
A PRODUCT OF ALLIED RADIO 

incomparable knight -kit stereo hi -fi saves you up to 50% 

DELUXE 40 -WATT STEREO AMPLIFIER KIT 
Y -774D Finest hi -fi stereo amplifier you can buy in money- 

saving kit form. Features special full- frequency 
$7950 range, extra center -channel output for 3- speaker 

systems. Dual built -in equalized preamps accom 
$5 Down modate every existing sound source; exceptional 

control versatility, including single knob channel 
balance and separate dual concentric tone controls for each chan 
nel. Outputs for stereo tape recording. Exclusive printed circuit 
switches and plug-in units for easy assembly. Custom -styled in 
Cordovan gray vinyl plastic bonded to steel; Desert Beige and Sand 
Gold extruded solid aluminum escutcheon; 41/4 x 151/2 
x 11W. Shpg. wt. 24 lbs. 

$5 
Model Y -774D. 40 -Watt Stereo Amplifier Kit. DOWN 

20 -Watt Stereo Amplifier 
Truly a super -value. Built -in 
equalized preamps; single - 
knob selector switch for 
control convenience; dual 
Concentric, clutch -type level 
control. 17 lbs. 
Y -773D. S2 Down. Only =4450 

DELUXE STEREO FM -AM TUNER KIT 

Y -731D 

58750 

$5 Down 

Distinguished for quality aid styling, years -ahead 
in features. Has completely independent FM and 
AM sections. each with moving -bar "magic eye" 
tuning indicator. Only tuner kit with Dynamic Side - 
band Regulation (DSR) on FM for purest, distortion - 

free reception. Sectionalized construction permits 
easy addition of "built -in" multiplex. Has 2t /zµu sensitivity. Double 
limiter- discriminator FM circuits- adjustable AFC. Separate cath- 
ode- follower outputs on FM and AM with level set controls. Precisely 
aligned RF and IF transformers in FM section. Printed circuit 
boards for fastest, easiest assembly. Styling matches the 
40 -watt amplifier; 41/a x 151/2 x 12`. Shpg. wt., 18 lbs. $5 

Model Y -731D. Stereo FM -AM Tuner Kit. DOWN 

there is a money- saving knight -kit for every hi -ti need 

FM -AM Hi -Fi Tuner Kit 
Amazing buy, featuring: 
Tuned RF stage; high sensi- 
tivity; AFC; flywheel tuning; 
pre -aligned IF and RF coils; 
cathode follower output. Truly 
great value. 14 lbs. 
Y -787D. 32 Down. Only f4995 

ONLY '5 DOWN (OR LESS) 

18 -Watt Hi -Fi Amplifier Kit 
A brilliant performer at un- 
believable savings. 18 watts 
at only 0.5% distortion; RCA 
6973 audio output tubes; 8 
inputs: 7 record equalization 
settings. 15 lbs. 
Y -797D. $2 Down. Only 53995 

SEE THEM ALL 
See the impressive selection 
of Hi -Fi Knight -Kits (includ- 
ing speaker systems) in the 
money- saving 1960 ALLIED 
Catalog. If you haven't a 
copy, send for it today. 

on orders up to $200; up to 24 months to pay. Fast handling - 
no red tape -take advantage of these easiest -pay terms... 
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for you who want to build the very best for less ... 

all -new knight -kit citizens band transceivers...2 -way radio everyone can afford 

CITIZENS BAND SUPERHET TRANSCEIVER KIT 
Y -712D A high -sensitivity do -it- yourself transceiver for efficient, 

5 
economical 2 -way radiotelephone communication. Any 
citizen, 18 or older, can get a license -no exam required. 
For mobile or stationary use. Covers up to 20 miles, 

$s Dow,,, depending on antenna height and terrain. Works just like 
an intercom, with talk -listen operation. Receiver is sensi 

tive superhet; tunes all channels continuously. 5-watt transmitter section. 
Built -in AC power supply. With transmitting crystal (available for any 
channel from 1 to 22- specify preference) and doublet antenna. Extras 
available: Y -723, 6.12 v. DC power supply, $10.95; Y729 vertical antenna, 
$6.50; Y -714 mobile mounting bracket, $5.35. Distinctive 
high- impact styrene case; 5 x 12 x 12'. Shpg. wt., 20 Ibs. 
Model Y -712D. Superhet Transceiver Kit. 

'799 

manufactured and 
sold exclusively by ALLIED RADIO 100 N. WESTERN AVE., CHICAGO 80, ILL. 

$5 

DOWN 

CITIZENS BAND TRANSCEIVER KIT 
Y -713D Low -cost super -regenerative receiver and 

5 -watt transmitter kit. Readily fits car, boat 
or desk. Simple, one -switch operation per- 
mits talk or listen. Receiver tunes all 22 

$2 Down channels continuously. Built -in AC power 
supply. With mike, transmitting crystal-. 

specify channel (1 to 22) if you have a preference -and 
doublet antenna. Handsomely styled case; 6 x 10 x 8 ". 
Designed for easy assembly and dependable operation. 
Available extras:Y -723, 6.12 v. DC power supply, $10.95; 
Y -729 vertical antenna, $6.50; Y -724 mobile 
mounting bracket, $5.35. Shpg. wt.. 10 lbs. 
Model Y -713D. Transceiver Kit. DOWN 

'3995 

dozens of exciting hobbyist kits available 

"Span Master" 4 -Band Radio Kit 
Famous for world -wide short-wave 
and broadcast reception. True band - 
switching; continuous 4 -band cover- 
age from Broadcast to 30 mc. Sensi- 
tive regenerative circuit; 4" PM 
speaker. With cabinet. 8 lbs. 
Y -258D. S2 Down Only $2595 

5- Transistor Portable Radio Kit 
Popular, low -cost personal portable. 
Fun to bui.d; superhet circuit; only 
22 ounces; big 31/2' speaker; built -in 
ferrite loopstick; phone jack. (Less 
battery, $1.30.) 2 lbs. 
Y -771D. $2 Down. Only $2595 

"Ranger" Clock -Radio Kit 
Easiest superhetof all to build -plug. 
in modules and printed circuit board 
eliminate small parts assembly. 
Excellent AM broadcast reception. 
Telechron clock has "sleep" switch. 
With appliance outlet. 6 lbs. 
Y -737D. $2 Down. Only $2495 

SEE THEM ALL: Knight-Kits offer the 
most exciting hobbyist kits available. See 
the complete selection in the 1960 ALLIED 
Catalog. Write for it now -use coupon on 
page following. 

ItLLIED 
RADIO 

i ^;11CS 

19$0 

IAA 
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newest knight-kits ...years -ahead 
A PRODUCT OF ALLIED RADIO 

knight -kits break through the professional instrument price barrier 

5" LAB DC SCOPE KIT WITH IVA 

Y-611D For the first time in easy -to -build kit form -a trig- 
gered sweep DC precision quality lab scope with 
plug -in interchangeable vertical amplifiers (IVA). 
Brilliantly engineered with an impressive array of 
professional features, including: crystal -controlled 
timing markers; DC amplifiers in both horizontal 

and vertical channels; electronically regulated power supply; 
sweep timing adjustable to 1 %; built -in voltage regulated peak -to- 
peak calibrator. Three interchangeable vertical preamplifiers are 
available: high -gain differential, $35.95; wide -band (to 10 mc), 
$24.95; dual -trace, $48.95. There is no other instrument like 
this in kit form -here is laboratory precision quality and reliability 
at far less than the cost of any comparable factory -built 
unit. Shpg. wt. 50 lbs. 

:28500 
(less prwmps) 

$10 
Model Y -611D. Lab DC Scope Kit. DOWN 

Available in March - reserve yours now 

LAB AUTOMATIC AC VTVM KIT 

Y -608D A major achievement in instrumentation! This all - 
new AC VTVM features automatic range selection 
-by means of an electronically- actuated self -seek- 
ing mechanism which automatically selects the 

$5 Down proper range when you touch probes to the circuit 
under examination. Simultaneously, a front panel 

light indicates the range in use. Covers 11 ranges from 3 millivolts 
to 300 volts full scale; frequency response to 2.5 mc. Reads as low 
as 100 µu. Highly stable 3 -stage amplifier has cathode follower 
output; ideal for use as preamp for other test equipment or for 
connection to scope for simultaneous wave form observation. 
Includes precise trigger circuits; regulated power supply; latest 
printed circuitry for easy assembly and quality performance. An 
exclusive Knight -Kit development -there is no other instrument 
like it on the market, in any form or at any cost. 
Shpg. wt. 131/2 lbs. 

$9950 

Model Y -608D. AC VTVM Kit. 

save on every instrument need with knight -kits...best by design 

Famous -Value VTVM Kit 
Measures DCvoltage(11 meg. 
input)and resistance; AC volt- 
age. rms and peak -to -peak. 
4W meter. Push -pull bal- 
anced bridge circuit. 7 lbs. 

Y -125D. 52 Down. Only 82575 

Deluxe Tube Checker Kit 
Checks over 700 receiving 
type tubes. 16 filament volt- 
ages. Tests cathode emission 
as well as shorts, open ele- 
ments. etc. 15 lbs. 
Y -143D. $2 Down. Only 33295 

5" Wide -Band Scope Kit 
Top versatility. 5 mc band- 
width; DC coupled p -p output 
amplifiers; 25 my /inch verti- 
cal amplifier sensitivity. Out- 
standing value. 29 lbs. 

Y -144D. $5 Down. Only 36575 

$5 
DOWN 

SEE THEM ALL 
You'll find dozens of 
other fine quality Knight - 
Kit instrument values 
fully described in the 1960 

ALLIED Catalog. If you 
haven't a copy, write for 
it now -use coupon on 
opposite page. 

send for the value -packed 1960 ALLIED CATALOG Ì) 
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N 
electronic achievements at half the factory -built cost 

years -ahead knight -kit amateur gear 
T -400 AMATEUR 400 -WATT TRANSMITTER KIT 

Y -716D 

539500 
400 -Watt CW 

Transmitter 

Truly the "dream" transmitter -has what it takes to punch out a 
QRM- busting SSB, AM, or CW signal. 600 watts P.E.P. input on 
SSB; 400 watts on AM and CW. Covers 80. 40, 20. 10. and 15 or 
6 meter bands. Start with the basic CW kit- then add AM and SSB 
accessory units and other "add -ins" whenever you wish. Has 
heterodyne VFO to assure a signal which "stays put." Tremendous 

14" dial is precision -calibrated for all bands, 80 through 6 meters. SSB features: 
front panel controls -VOX, anti -trip and adjustable speech compression. Smooth. 
chirpless screen -clamp Keying, plus VFO keying for complete CW break -in. Has 
7034/4X150A final - coasts along well within its CCS ratings; silicon rectifier 
power supply runs cool. Dozens of advanced features put this job 
in a class all its own. Shpg. wt. 140 lbs. 
Model Y -7160. T -400 CW Transmitter Kit. D 

10 
WN 

Available in March- reserve yours now 
"Add -In "Accessories: SSS Generator Kit. $69.95 AM Modulator Kit. $24.95.Speech 
Amplifier Kit, $9.95 . Mon tor Scope Kit, $37.95 6 -Meter Conversion Kit, $7.50. 

,Send for the 1960 

ALLIED CATALOG 
Describes the complete KNIGHT -KIT line 
in detail -the leading Buying Gu de for 
everything in Electronics. Send for your 
FREE copy. Use coupon at right. 

ALLIE D 
RADI O 

pioneers in quality electron,c kit development 
OUR 39th YEAR 

w^+.om^' 

R -100 AMATEUR RECEIVER KIT 
Y -726D Incomparable receiver kit with all 

the features, selectivity and sensi 

510450 
tivity of high -priced commercial 
units. Tunes 540 kc to 30 me in 4 

$5 Down bands; calibrated bandspread on 
all Ham bands; 300 cps to 4.5 kc 

selectivity; exclusive printed -circuit bandswitch; 
builtin Q- multiplier; constant -running HFO- 
dozens of other professional features. 

$5 Truly superior kit value. 30 lbs. 
Model Y -726D. R -100 Receiver Kit. DOWN 

Y -727D. S -Meter Kit for above, only $10.75 
Y -728D. 4" Matching Speaker, only 7.50 

ALLIED RADIO CORP., Dept. 131 -A 
100 N. Western Ave., Chicago BO, III. 
Ship me the following KNIGHT-KITS 

Quantity Description Motel No. Price 

enclosed. (For parcel post include postage. eaa,ess shipped collect) 

Send FREE 1960 ALLIED CATALOG 
Name 

Address 

City Zone State 
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... Build the Best 
Portable.. 

6- TRANSISTOR RADIO RA -6 
Kit $29.95 Wired $49.95 

Easy creative fun to build 
.a. 

aalifetime of 
bigset entertainment wherever you go . 

designed so that even the novice can build it 

8. obtain a handsome professional assembly 
& outstanding performance. American -made 
modern superheterodyne all- transistor cir- 
cuitry, plus finest quality parts throughout, 
assure you of highest durability & stability. 

high sensitivity & selectivity big -set 

volume & tone quality with 4" x 6" PM speaker 
& 250 mw push-pull audio output stage 

built-in Ferrite rod antenna for good reception 
in any location pre -aligned RF & IF trans- 
formers planetary vernier tuning (7:1 reduc- 

tian) for easy station selection & tuning 
high -impedance earphone jack for private 

listening; eliminates drain of output stage 

when using earphone attractive tan leath- 

erette case, retractable handle compact: 

81 " w, 41 ' h, 2V ' d. Only 3 lbs. 

Build the BEST BUYS in 

"HAM" gear...E /COL 

4,71. 
G_ 

90 -WATT CW TRANSMITTER #720 
Kit $79.95 Wired $119.95 
"Ideal for veteran or novice" - ELECTRONIC 
KITS GUIDE. "Top quality" - POPULAR ELEC- 

TRONICS. "Well designed " - ELECTRONICS 
WORLD. 80 thru 10 meters with one -knob band - 
switching. Full "clean" 90W input, 65W ex- 
ternal plate mod. Matches loads 50 to 1000 
ohms. May be used as basic exciter unit. TVI 
shielded. Tubes: 6146, 6CL6, 2.6A05, GZ34. 
Attractive "living room" low- silhouette design. 
15" w, 5" h, 9" d. 

UNIVERSAL 
MODULATOR - 
DRIVER #730 

Wired.95 - . :;, : 
Wired $79.95 
Cover E -5 $4.50 
Delivers 50W undistorted audio. Modulates 
transmitters having r.f. Inputs up to 100W. 
Unique over -modulation indicator. Output 

transformer matches 500. 10,000 ohms. Low - 
level speech clipping & filtering. Inputs for 
xtal or dynamic mikes, phone patch, etc. 7 

tubes. 6" h, 14" w, 8" d. 

GRID DIP METER 

Kit $29.95 ' `r 
Wired $49.95 #710 
Includes complete set of coils for 
full band coverage. 400 kc -230 me in 

Y 8 overlapping ranges. 500 ua meter. 
Plug -in coils are pre -wound, pre- calibrated to 
0.5 k accuracy. Transformer -operated power 

= supply. 21/4" h, 2Ji." w, 67 /e" I. 

s` Compare -judge for yourself -at your neigh- 
," borhood EICO distributor. For free catalog 

on 65 models of EICO test instruments, hi -fi 
s 8t "ham gear. fill out coupon on Page 3(, 

E/CO I o ELECTROMR INSTRUMENT CO3 Inc. ` 3)00 N. Blvd.. L I. C. 1, N. Y. 
T 1960 
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Thoughts on Amplifier Design 
(Continued front page 691 

problems. application of this method is 
limited to 20 -26 db of usable feedback 
which represents a 10:1 to 20:1 reduc- 
tion of distortion products. 

Careful listening tests of amplifier 
performance prove that extremely 
stable amplifiers with high degrees of 
feedback provide a noticeable improve- 
ment in sound quality and a definite 
reduction in listening fatigue. This im- 
provement can be attributed to lower 
harmonic and intermodulation distor- 
tion products, more linear phase char- 
acteristics, and improved transient 
response. 

A "multiple loop" approach to in- 
creasing the degree of usable feedback 

is the most logical solution to the prob- 
lem of providing lower distortion with- 
out sacrificing stability. Multiple loops 
become additive if their ratio is ad- 
justed to the relative degree of distor- 

tion produced. Thus, if one stage has 
twice the distortion of another, it 
should have twice as much feedback 
around it. Experiment has shown that 
the equivalent of 32 db over -all feed- 

back with unconditional stability is 
safely achieved with this technique. 

Extension of Response 

Extensive listening experience has 
revealed an interesting fact. As men- 
tioned earlier, the behavior of an am- 
plifier several octaves above and below 
the normal range of hearing affects the 
sound quality of the amplifier. Ampli- 
fiers which offer a frequency response 
extending at usable power levels to be- 
low 5 cycles are found to have a tight 
and clearly defined low- frequency re- 
sponse. This is particularly noticeable 
in the 40 -100 cps region. This charac- 

teristic ;mproves the amplifier's ability 
to damp speakers. even those having 
a tendency to sound muddy; and this 
improvement of the low frequencies is 
distinctly audible. 

A similar example is the perform- 
ance at the high- frequency end of the 
spectrum. Amplifiers which limit their 
high- frequency range to slightly above 
the limit of human hearing have a 
tendency toward strident reproduction 
and poor differentiation of instruments 
in the higher overtones. Conversely. 

amplifiers which offer a frequency re 
sponse beyond 100.000 cps without any 
evidence of ringing or instability with 
reactive loads will provide clean and 
transparent tone qualities in the higher 
frequencies with excellent separation 
of individual instruments. 
To realize this extended frequency 

range, pulse amplifier techniques may 
be applied to the low -level stages of the 
amplifier. 12BY7 video power pentodes 
feeding into low- impedance loads pro- 

vide a flat frequency and phase re- 
sponse beyond the capabilities of the 

output transformer. KT88'sa in a dis- 
tributed -load circuit. were selected for 
the output stage because of their abil- 
ity to operate into a low- impedance 

A .... A2cuaya 
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load, thus extending the usable fre- 
quency range of the output trans- 
former. 

To maintain the stability of an am- 
plifier carrying a low -frequency cut -off 
of approximately 2 cycles, the power 
supplies must meet very special re- 
quirements in terms of regulation and 
low source impedance. These require- 
ments may be met by using a silicon 
rectifier voltage -doubler circuit. This 
circuit takes advantage not only of the 
low internal impedance of the silicon 
rectifiers but also of the very low cop- 
per loss in the power transformer, thus 
providing the necessary regulation and 
low source impedance. 

A special output transformer is re- 
quired in order to take advantage of 
the broad -hand circuitry. By minimiz- 
ing the leakage inductance and dis- 
tributed capacity of the primary 
halves, the resonant frequency of thr 
transformer used has been raised tc 
the 270,000 cps range. The massive do- 
sign, utilizing the highest grade con 
materials. lowers the effect of corn 
distortion. due to magnetizing current. 
to a region well below the limit or 
human hearing. 

Kit Design 

11 is far more difficult to design a kit 
than a manufactured product. On a 
production line, special facilities and 
skilled help are available to assemble 
the amplifiers and subject them to 
elaborate test procedures. The kit 
builder. however, cannot be expected 
to have any but the simplest tools and 
most elementary test equipment, if 
any. The kit. therefore. must he simple 
to assemble and its performance must 
he "built -in." This involves careful at- 
tention to the mechanical design and 
the layout of components. 

The problem can thus he stated quite 
simply: How can professional results 
he achieved by people with consider- 
ably less- than -professional assembly 
skills? One solution to the problem was 
found in the use of military -type 
terminal boards and cable harnesses. 
As the development of our kits pro- 
gressed. we found this type of con- 
struction yielding additional benefits 
to the builder. The kit construction 
resolved itself into different phases. 
each requiring a different form of ac- 
tivity. The completion of a loaded 
terminal board or a laced harness pre- 
sents milestones in the construction of 
the instrument, providing within them- 
selves a substantial measure of satis- 
faction both in terms of technical ac- 
complishment and aesthetic value. 
Thus, the pleasure of kit building is 
considerably enhanced. 

Much time was invested in critical 
listening to this amplifier. Program 
sources varying from 15 fps tape orig- 
inals to 78 rpm records were used. The 
sound fully confirmed our concepts and 
expectations. Poor program material 
was considerably enhanced when 
played through the new amplifier while 
the better program sources exhibited a 
surprising improvement in listening 
quality. 

January, 1960 

PICTURE 
POWER 

BLONDER -TONGUE 

B -24 
POW-R 

BOOSTER 
A w 

$24n 

it's a powerful booster 
...or an amplified coupler! 

provides sharp, clear TV pictures on 
1, 2 or more TV sets with only 1 antenna 

'straight -thru' circuit provides up to 10 db 
gain as a powerful one -set booster 

'couple -two' circuit provides up to 5 db gain 
(per set) as an amplified two -set coupler 

'straight -thru' circuit and B -T 4 -set coupler 
provide no -loss 4 -set distribution system 

00,0000 00 

1.00 íD000 
0.1 

l(e® BeOe ®`. 

Employs new frame -grid tube 6DJ8 new circuitry to achieve highest signal 
gain and "lower- than- eascode" noise factor. Provides full broadband ampli- 
fication covering low and high VHF channels. May also be used as FM -TV 
coupler. Features "NO- STRIP" 300 ohm terminals for positive, electrical 
contact in seconds. Has "on /off" switch. 
Improve TV reception today on 1, 2 or more TV sets with a single antenna. 

1 -: l: LL at Ir.rts !li- trihut,,rs. For detail, write Dept. I:\v-I 

BLONDER -TONGUE LABORATORIES, INC. 
9 Ailing Street Newark 2, N. J. 

In Canada: Telequipment Mfg. Co.. Ltd., London, Ont. Export: Morhan Export Corp., N. Y. 13, N. Y. 
Bie components UHF converters master TY systems industrial TY cameras FM -AM radios 
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Superior Quality HI -FI KITS! 
The FINEST ... through research ... engineered by LAFAYETTE! 

LA -250 89.50 
COMPLETELY WIRED 

KT-600 

IN KIT 
FORM 

79.50 

LA -600 134.50 
COMPLETELY WIRED 

50 WATT INTEGRATED STEREO AMPLIFIER 
RESPONSE 17- 21,000 CPS 1 DB (at normal listening level) UNIQUE "BLEND" 

CONTROL PREMIUM ELd6 OUTPUT TUBES 50 WATTS MONAURAL -25 WATTS 

EACH STEREO CHANNEL CLUTCH- OPERATED VOLUME CONTROL SEPARATE BASS 

8 TREBLE CONTROLS 

A completely new stereo high fidelity amplifier with a high quality of reproduction, remarkable 
versatility and new distinctive styling. Full range of controls include a unique "blend" control for 

continuously v aile channel separation -from full monaural to full stereo, 4- position Selector. 
Mode, loudness Phasing switches plus outputs for 4, 8 or 16 ohm speakers. Harmonic distor- 
tion less than 0.25%, IM distortion less than 1%. Hum and Noise 74 db below full output. Assembly 
is simple -no special skills or tools required. Complete with deluxe cabinet and legs, all pans. 
tubes and detailed instruction manual. Shpg. wt., 26 lbs. 

KT -250 WX Stereo Amplifier Kt 5.00 Down . 
Net 64.50 

LA -250 WX Stereo Amplifier, wired 8 tested 5.00 Down Net 89.50 

PROFESSIONAL STEREO CONTROL CENTER 
RESPONSE 5- 40,000 CPS - 1 DB UNIQUE STEREO 8 MONAURAL CONTROL FEA- 

TURES PRECISE "NULL" BALANCING SYSTEM CONCENTRIC INPUT LEVEL CONTROLS 

A truly professional stereo preamplifier and mo:'er audio control center- solves every stereo 
monaural control problem. Features unique Bridge Conrol for variable cross -channel feed for elimi 
nation of exaggerated channel separation effects -plus controlled 3rd channel output. Has all - 
concentric conrols- including dutch- operated Volume Balance control. Provides complete and 

advanced facilities for a :ceptng, controlling and providing undistorted gain for any and oll program 
sources. Sensitiviy 2.2 my for 1 volt out (low level inputs). Dual low impedance "plate follower" 
outputs 1500 ohms. Response 5.40,000 cps ± 1 db. Less than .03% IM distortion. Less than .1% 
harmonic distortion. Hum and noise 80 db below 2 volts (high level inputs). Uses 7 new 7025 low - 

noise dual triodes. Site 14" is 41/2" e 103/4". Shpg. wt., 16 lbs. Complete with all parts, tubes. 

deluxe cabinet and deailed instruction manual. 

KT -600 FIX Stereo Preamplifier Kit 5.00 Down Net 79.50 

LA -600 Y/X Stereo Preamplifier, wired and tested 5.00 Down Net 134.50 

KT-310 

IN KIT 
FORM 

7.50 

LA -310 72.50 
COMPLETELY WIRED 

STEREO/ MONAURAL POWER AMPLIFIER KIT 
36 WATT STEREO AMPLIFIER -18 WATTS EACH CHANNEL EMPLOYS 4 PREMIUM - 

TYPE 7189 TUBES 2 PRINTED CIRCUIT POARDS FOR SIMPLIFIED WIRING RE- 

SPONSE BETTER THAN 35- 30,000 CPS -- t/3 DB AT 18 WATTS LESS THAN 1 
°e HAR- 

MONIC OR IM DISTORTION 

A superb basic stereo amplifier in easto -build kit form. Unit may be used with a stereo preampli 
fier to provide two 18 watt stereo channels or, at the flick of o switch, as a fine 36 wa 1 monaural 

amplifier. Controls include 2 input volume controls, Channel Reverse switch and Monaural- Stereo 

switch. Dual outputs for 4, 8, 16 or 32 ohm speakers. Input sensitivity .45 volts per channel for 

full output. Tubes are 2.6AN8, 4.7189, GZ34 rectifier. Size 10. 9/16" d e 5/" h 13.4" w. 

Complete kit with cage, all parts, tubes and detailed instruction manual. Shpg. wt., 22 lbs. 

KT -310 WX Stereo Power Amplifier Kit 2.00 Down Net 47.50 

LA -310 WE Stereo Power Amplifier, wired and tested 5.00 Down Net 72.50 

FM -AM STEREO TUNER KIT 
11 Tubes (4 dual- purpose) - Tuning Eye Selenium rectifier provide 17 tube 

performance Multiplex Output for new Stereo FM Armstrong Circuit with Dual 

Limiters and Foster- Seeley Discriminator Extreme Sensitivity and Wide Frequency 
Response. 

A precision engineered, highly stable tuner -perfect for lifelike stereo FM -AM broadcast reception, 
FM reception and /or AM reception. Features separate tuning and volume controls for AM and FM. 

Magic eye on AM and FM, plus automatic frequency control on FM for occura e tuning -stations are 

"locked" . Other deluxe features include cathode follower outputs and 5- position Function Se- 

lector. Efficient, broadband cirtui'ry on AM with built -in antenna. FM section features include 2 

microvolts sensitivity for 30 db quieting, frequency response 20- 20,000 cps ± t/t db ónd full 200 

KC bandwidth. Two printed circuit boards make wiring simple -even for such a complex unit. Com- 

plete kit includes all parts, deluxe cabinet and detailed instruction manual. Size is 133/" W e 

104" D x 4t/z" H. Shpg. wt., 22 lbs. 

KT -500 WX FM -AM Stereo Tuner Kit 5.00 Down Net 74.50 

LT -SO WX Same as above, wired 8 tested 5.00 Dawn Net 124.50 

LAFAYETTE 36 -WATT INTEGRATED STEREO 
AMPLIFIER KIT 

36 -WATTS MONAURALLY -18 WATTS PER CHANNEL FREQUENCY RESPONSE 15- 

30,000 CPS t_ 1 DB UNIQUE "BLEND" CONTROL CONCENTRIC CLUTCH -OPER- 

ATED VOLUME CONTROL DUAL CONCENTRIC BASS AND TREBLE CONTROLS 4 -EL84 

TUBES IN PUSH PULL 

This exciting new amplifier kit combines dual preamplifiers and dual 18 watt power amplifiers on 

one compact chassis. Instant selection from monophonic to stereophonic is provided by the turn 

of a switch. An amazing new "Blend" control gives continuously variable channel separation from 

full monophonic to lull stereo. The concentric clutch- operated volume control offers independent or 

simultaneous level adjustments of both channels. Dual concentric bass and treble controls furnish 

4 independent tonal adjustments. Harmonic distortion less than 0.15% of normal listening level. 

1.M distortion is less than .3 %. Hum and noise 70 db below rated output. Complete with cage, 

legs and detailed instructions. Shpg. Wt., 24 lbs. 

KT 236 WX Stereo Amplifier Kit. 5.00 Down Net 52.50 

LAFAYETTE RADIO 
NEW YORK, N. Y. 
100 6th Ave. 
WOrth 6 -5300 

BOSTON, MASS. 
110 Federal St. 
HUbbard 2 -7850 

165 -08 LIBERTY AVE., JAMAICA 33, N. Y. 

AXtell 1-7000 
NEWARK, N. J. 
24 Central Ave. 
MArket 2 -1661 

BRONX, N. Y. 
542 E. Fordham Rd. 
FOrdham 7-8813 

PLAINFIELD, N. J. 
139 W. 2nd St. 
PLainfield 6-4718 
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NEW' ai ate 50 Watt Complete Stereo Phono System 

p==- 

LA-250 

NEW 

GE VR -227 

GARRARD 

RC121!11 

1 OPTIONAL) 

WOOD 

BASE 

LAFAYETTE 

ELIPTOFLEX 
SERIES 

2-I.ArAYETTE 
SM-SB 

COMPONENTS 

LAFAYETTE LA -250 50 -WATT STEREO AMPLIFIER 

GARRARD RC121,11 STEREO CHANGER 

NEW GE VR -22 (.7 MIL) DIAMOND STEREO CARTRIDGE 

LAFAYETTE PK -111 WOOD CHANGER BASE . . . 

2- LAFAYETTE SK -58 FAMOUS FREE EDGE 

12" COAXIAL SPEAKERS at 29.50 

89.50 
41 65 

24.45 
3.95 

Regular Catalog Price 

COMPLETE STEREO SYSTEM 

174.50 
59 00 

-2+$:5-5- 

YOUR GUARANTEED BEST STEREO SYSTEM BUY! 

YOU SAVE 44.05 
This superb system will odd a new dimension 
in living to your home with all the excitement 
and realism of a live concert. The new Lafayette 
LA -250. 50 -watt stereo amplifier (25 watts each 
channel) forms the heart of this outstanding 
stereo hi -fi phonograph music system -the fea- 
tures, versatility and advanced circuitry of this 
nit are second to none. Also included is the 

famous Garrard RC121 /11 intermix 4-speed au- 
tomatic 

e 
ord change, with full manual or 

automatic operation supplied with your choice 
of stereo cartridges -the new GE VR-22 (.7 Mil) 
diamond stereo cartridge, Pickering 371 -7D 
(.7 Mil) diamond stereo cartridge, Shure M7D 
(.7 Mil) diamond stereo cartridge or the new 
Electra -Voice 31 MD7 (.7 Mil) diamond stereo 
cartridge. Supplied with the Lafayette wood 
base cut for the RC121 in your choice of fin- 
ishes. These outstanding components are coupled 

Our 
39th 
Year 

with the 2 ramous free edge Lafayette SK -58 12" 
Coaxial speakers with built-in crossover network 
and brilliance level control. System supplied 
with plugs, cables anon simple instructions. 
Shpg. wt., 67 lbs. 

HF -681 WX Hi-Fi STEREO PHONO SYSTEM 
with choice of cartridge and mahogany, walnut 
or blond changer base (Please specify) 
5.00 Down - Net 174.50 
HF -683WX Same as HF -681, but with 2 
Lafayette Eliptoflex Series Bookshelf Enclosures 
(please specify finish). Shag. wt., 1A3 lbs. 
10.00 Down Net 229.95 

HF.682WX Stereo AM FM -Phone System. Same 
as HF -681 but including the Lafayette LT -S0 
stereo tuner. Shpg. wt., 85 lbs. 28.75 Down, 
10.00 Down - - 

Nit 287.50 

FREE! 
1960 CATALOG 

308 GIANT SIZED PAGES 

.reade24 in e.16.- 
The ,e- L complete selection and largest stocks of hi -6 cool ti , .tits and 
systems- available Ior immediate delivery at the lowest possible prices. 
Sass even more on Lafayette endorsed '-best -buy' complete systems. 

'£óte.ujticiag 4, 
Eóacdtoerlcae 

The Complete Catalog Featuring 
"The Best Buys In The Business" 

FOR THE NEWEST AND FINEST IN 

STEREOPHONIC HI -FI EQUIPMENT AND SYSTEMS 

TAPE RECORDERS PUBLIC ADDRESS SYSTEMS 

AMATEUR EQUIPMENT INDUSTRIAL SUPPLIES 

MINIATURE COMPONENTS RADIO L TV TOM AND PARTS 

EXCLUSIVE LAFAYETTE TRANSISTOR B NI-PI KITS 

Send for l.afayette's FREE Catalog-the most com- 
plete. up,to. the -mmute electronic supply catalog 
crammed full of everything in electronics at our 
customary down.to -earth money -sating prices. 

A "must" for the economy- minded hi-fi enthu- 
siast, experimenter. hobbyist. engineer, techni- 
cian. student. serviceman and dealer. 

LAFAYETTE RADIO, Dept. RA -6 

P.O. Box 222, Jamaica 31, N. Y. 

308 GIANT SIZED PAGES - FREE 

Name 

Addern 

City State.... ... . 

I 
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Choose 
livid Tools ... the Professionals do! 

You need the BEST TOOLS to do the BEST JOB . 

Your Radio, TV and Electronic 

Parts Distributor has them ! Check Me "SE!ZER" 

Provides the necessary 

"third hand" in so many 

tricky situations! 

No. 42H 

Clamps on os a Heat Sink. 

Holds wires etc. while soldering. 

Holds dial cords when stringing them. 

Retrieves small items from awkward places. 

Out- reaches and out -holds needle nose pliers. 

Select from the Complete Line of Quality 

XC E L ITE , INCORPORATED 

ORCHARD PARK, NEW YORK 

Canada: Charles W. Pointon, Ltd., Toronto 

RESIST -O -ROUND 
IT REVOLVES! 

FREE! with any of 4 Handy -Pí' 
Carbon Resistor Assortments 

20 Values 

$1440 to $2880 Dealer Net 

Finger -tip ConvenienceAll -Metal 

Order from 
your IRC 
Distributor 

INTERNATIONAL RESISTANCE COMPANY 
DISTRIBUTOR SALES DIVISION 

414 N. 13th STREET PHILADELPHIA 8, PA. 

bÉ Ì11":10111111 lifer a 
iIIIIIIIIi'!III'; 

Tools and Handy Kits . 

PREFERRED BY THE EXPERTS 

WHO NEEDS 

jAILESOF 'HIRE P 
GET 

HOME ELECTRICITY 

ANYWHERE 
WITH A 

CONVERTER 
Change 6 or 12 volt D.C. to 

110 volt, 60 cycle A.C. 

No Installation -Just plug into 
cigarette lighter of car, truck, 
or boat, and it's ready to go! 

Operate lights, elec- 
tric shavers, dictation 
machines, record 
players, small electric 
tools, portable TV, and 
testing equipment. 

Models from 15 to 200 

watts, with prices as 

low as $12.95. 

"Chief": 75 -125 watts, 
for 6 or 12 volt batteries $64.95 LIST 

See Your Electronic Part, Dealer or Jobber 

COMPANY 
ESIGNERS 8 MFRS. OF ELECTRONIC EQUIPMENT SINCE 1971 

1058 RAYMOND AVE., ST. PAUL 14, MINNESOTA 
N CANADA ATLAS RADIO CORPORATION LTD . ONTARIO 

Horizontal Deflection 
(Continued from page 53) 

condition of the switch S. in Fig. 3D. 
The decaying magnetic fields allow 

the electron beam to return at normal 
scanning speed to center screen (scan- 
ning the left half of the screen) and 
allow currents I, and Is to flow. The 
damper current IL,) charges the boost 
capacitor (CO, and the cycle is com- 
plete. The circuit energy is now stored 
in the boost capacitor (C,) to be used 
in the next scan cycle, which will start 
as soon as the grid saw -tooth 'voltage 
becomes positive. 

It would appear from the foregoing 
description that all the energy circu- 
lated in the scanning circuit is restored 
to the boost capacitor after each com- 
pleted cycle and is available to power 
the circuit again without additional 
power being drawn from the receiver 
"B +" supply. However, losses due to 
circuit resistance. imperfect dielectric, 
and the use of boosted "B +" supply by 
other parts of the receiver must be re- 
placed. Thus a relatively small amount 
of power is drawn from the regular 
"B +" supply in the first part of each 
cycle. 

A smooth transition from scanning of 
the left -hand part of the screen by the 
damper to scanning of the right -hand 
part by the output tube is essential for 
good raster linearity. This is achieved 
in two ways. In designing the circuit. 
the transformer tap to the damper tube 
is positioned to provide correct biasing 
for the conduction cycle of that tube, 
while control of the output tube's con- 
duction period is achieved by grid 
sawtooth amplitude, variable in many 
receivers by way of the familiar drive 
control. 

A high -voltage supply for the picture 
tube's second anode is provided by the 
horizontal- output circuit of all modern 
TV receivers. An over- winding on the 
transformer giving a high -voltage step - 

11 ratio makes use of the strong. rapid - 
Iv varying field during retrace time to 
produce an a.c. voltage that. after 
rectification, is fed to the picture tube. 
The high impedance of this supply does 
lead to poor voltage regulation, which 
may lead to considerable voltage varia- 
tion with changes in picture -tube cur- 
rent. However, as the high voltage is 
"pulled down" causing an increase in 
raster size due to reduced scanning 
beam velocity. this added drain on the 
horizontal -output circuit causes a cor- 
responding reduction in deflection cur- 
rent. The latter results in reduced 
width, which tends to compensate for 
the increased raster size. For the same 
reason, it is common practice to take 
the vertical scanning supply voltage 
from the boost capacitor, again pro- 
viding compensation (in the form of 
changed vertical size) for high -voltage 
supply variations that affect raster 
size. 

While the winding capacitance of the 
output transformer is useful in provid- 
ing an LC circuit for high -speed re- 
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tracing, other similar LC' circuits in the 
deflection coils and high -voltage over- 
wind tend to cause oscillations that are 
not desirable. These unwanted oscilla- 
tions, or "ringing," may show on the 
screen as vertical bands of varying 
brightness and linearity if not damped 
out in the circuit design. A resistor - 
capacitor network across the deflection 
coils and the use of resistance wire in 
the high -voltage over -wind provide the 
necessary damping for these reso- 
nances. 

Service Hints 
Servicing of the modern horizontal - 

output circuit. as with any other, de- 
pends on a good understanding of the 
circuit, but a brief review of some of 
the more common faults will not be 
amiss: 

Drive line visible on the screen. In 
the modern receiver using the type of 
circuit described. the position of a drive 
line will be in the center of the screen. 
or even a little to the right of center. 
rather than towards the left as in 
earlier designs. In some receivers. a 
slight drive line under no- signal condi- 
tions is normal, so the symptom should 
be checked on an active channel. An 
abnormal line in this position (output 
tube taking over the scan at the wroni 
time) will likely be due to incorrect op- 
eration of the output stage. Specific 
possibilities include a defective tub. 
incorrect drive control setting, poor 
oscillator output amplitude. and incor- 
rect screen voltage. In many receivers. 
the drive control and horizontal hold 
interact. If so, both should be adjusted 
for correct drive and frequency. 

Reduced width. This again is likely 
to be caused in or around the output 
tube, but the possibility of an ab- 
normally low "B+" supply should not 
be overlooked. If a capacitor is in- 
cluded in series with the yoke wind- 
ings, it should be checked for a possible 
short. 

Loss of high roltuge. Perhaps the 
quickest procedure in this case is to 
remove the lead from the cap of the 
high -voltage rectifier tube and to 
check here for high voltage. If a nor- 
mal arc can be obtained at this point, 
the output circuit is probably function- 
ing correctly and the trouble lies in the 
rectifier tube or its associated circuit. 
If a good arc cannot be drawn. the 
fault must lie in or ahead of the hori- 
zontal- output circuit. Even the sync 
circuits should not be overlooked, as a 
defective phase- detector diode is a fre- 
quent cause of trouble that appears to 
originate in the output circuit. 

Keystone shaped raster. This is the 
classic example provided in most serv- 
ice texts of a deflection yoke suffering 
from a shorted coil. The chances of 
seeing this condition are diminishing as 
deflection power increases shorts of 
this kind become more and more likely 
to blow a fuse or burn out some other 
circuit component. 

A final word of caution when servic- 
ing horizontal -output circuits: unless 
you are immune to shock, keep one 
hand in your pocket. -. 
J Y, 1960 

RADIO TV HI -FI HAM BROADCASTING INDUSTRIAL LAB RCA KITS 
FOR VALUE, QUALITY AND PERFORMANCE! 

RCA WV -38A (K) 

VOLT -OHM- MILLIAMETER 
A/nn 95' 

only batteries, probe and cable 
with slip -on alligator clip, ground lead and clip, as- 
sembly and operating instructions) (available factory. 
wired and calibrated -only $43.95'1 

Exclusive features make this RCA VOM kit the buy of a life- 
time! Extra 1 -volt and 0.25 volt (250 mv) ranges for wider 
usage in transistor servicing -new handle clip accommodates 
probes and test leads for extra carrying convenience. Assem- 
bles in a breeze! 

FEATURING: ohms-divider network fuse -protected easier -to- 
read scales extra-large 51/4 inch meter polarity reversal 
switch excellent frequency response rullwave bridge 
rectifier low circuit loading standard dbm ranges. 

SPECIFICATIONS: Input Resistance - 20,000 ohms per volt on DC; 5,000 ohms per volt on AC 
Accuracy -± 3% DC, ± 5% AC (full scale) Regular Scales -2.5, 10, 50, 250, 1000 5000 volts, AC 
and DC; 50 11a 1, 10, 100, 500 ma, 10 amps (DC) Extra Scales -250 mv. and 1 volt Idc) Frequency 
Response -AC -flat from 10 cycles to 50 Kc (usable response at 500 Kc) Ohms -3 ranges: Rxl- 
(0 -2.000 ohms); Ra100 (0- 200,000 ohms); Rx10,000 (0.20,000,000 ohms) Dimensions -W. 51/4", 
H. 6?'e' D. 31/4" 

3 -INCH OSCILLOSCOPE 
7A 95' 

only $/ 9 (complete with Low -Cap, Direct Input 
Probe and Cable) (also available factory -wired and cali- 
brated -only $129.95') 

The first 'scope kit with "get-up- and -go!" Use it for practically 
everything -video servicing, audio and ultrasonic equipment, low 
level audio servicing of pickups, mikes, pre-amps, radios and 
amplifiers, troubleshooting ham radio, hi -fi equipment, etc. -and 
you can take it with you, on the job, anywhere! 
FEATURING: voltage-calibrated frequency-compensated, 3 to I 
step attenuator scaled graph screen and calibrating voltage 
source for direct reading of peak-to-peak voltages "plus- 
minus" internal sync... holds sync up to 4.5 Mc shielded in- 
put cable with low capacitance probe included weighs only 14 
pounds includes built in bracket to hold power cord and cables. 
SPECIFICATIONS: Vertical Amplifier (Narrow Band Position)- Sensitivity, 3 rms mv/inch; Bandwidth, 
within -3 db, 20 cps to 150 Kc Vertical Amplifier (Wide Band Position)- Sensitivity, 100 rms mv/ 
inch; Bandwidth, within -3db, 5.5 cps to 5.5 Mc Vertical Input Impedance -At Low -Cap cable input...10 megohms, 10 put (approx.); At Direct-cable input ...1 megohm, 90 put (approx.) Sweep 
Circuit - Sawtooth Range, 15 cps to 75 Kc; Sync, external, internal; Line Sweep, 160° adjustable 
phase. 

RCA WV -77E (K) 

VOLTOHMYST9 
only $29.95. (also available factory -wired and calibrated 
only $49.95.) 

Think of it -an RCA VoltOhmyst Kit at this low, low price! You get 
famous RCA accuracy and dependability, plus the easiest to assem- 
ble kit you've ever seen! 

FEATURING: ohms -divider network protected by fuse ultra -slim 
probes and flexible leads sleeve attachment on handle stores 
probes, leads, power cord separate 11/2 volts rms and 4 volts peak - 
to -peak scales for accuracy on -low ac measurements front-panel 
lettering acid- etched. 

SPECIFICATIONS: Measures: DC Volts -0.02 volt to 1500 volts in 7 
overlapping ranges; AC Volts (RMS) -0.1 volt to 1500 volts in 7 over- 

lapping ranges; AC Volts (peak-to-peak)-0.2 volt to 4000 volts in 7 overlapping ranges; Resistance - 
from 0.2 ohm to 1000 megohms in 7 overlapping ranges. Zero -center indication for discriminator 
alignment Accuracy -± 3% of full scale on dc ranges; ± 5% of full scale on ac ranges Fre- 
quency Response-flat within ± 5 %, from 40 cycles to 5 Mc on the 1.5, 5, and 15 -volt rms ranges and 
the 4, 14, and 40 -volt peak -to -peak ranges DC Input Resistance -standard 11 megohms (r megohm 
resistor in probe). 'User Price (Optional) 

See them all at your local RCA Test Equipment Distributor! 

RADIO CORPORATION OF AMERICA 
ELECTRON TUBE DIVISION HARRISON, N.J. 
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COYNE'S New Complete 

jjití5HOO 
s 

ttt 

off 7 Del TRIA 

Takes Headaches 
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 

7572 
RECORD CHANGER 

TROUBLES IN 5 MINUTES! 
Locate mechanical and 
electronics troubles fast. 
Covers all makes. 320 
pages: ISO photos: 58 
check charts! $3.95 

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! 
$3.95 

COLOR TV TROUBLES 
IN 15 MINUTES! 

Covers every type Of color 
TV and picture tube! 57.0 
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! 
Just mail coupon for free 
trial. After 7 days. send only 
low price or return hooks 
and pay nothing! If you keep 
all 4 books. send only S3.00 
after 7 days, and $3.00 a 
month until $19.80 plus 
postage is paid. 

FREE TRIAL OFFER...Mail Coupon Now 

Educational Book Publishing Div. 
COYNE ELECTRICAL SCHOOL. Dept. 10 -RT 
1501 W. Congress Pkwy.. Chicago 7. III. 

O Rush 4-book PIN -POINT Serres for 7 -day 
FREE TRIAL per offer. For individual hooks, 
cheek below. 

O RECORD CHANGER ,53.9.5 plus postage) 
O TRANSISTORS (55.95 plus po. +tage) 
O TV 153.95 plus postage. 
O COLOR TV ($5.95 plus postage) 

Marne Age 

Address 

City zone... State 
O Check here if enclosing full price; we pay 

postage. 7 -day money -back guarantee. 
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Fig. I. Control unit (above) of the 
Tenn -A -Liner and motor housing (right. 

By HARRY GREENBERG 
Chief Electronics Engr., Channel Master Corp. 

Better accuracy 

and reliability 
are objects of 
this automatic 
design approach. 

FOR THOSE many TV installations in 
which the rotator has become a nec- 

essary component, the most popular 
has been the automatic type since its 
introduction several years ago. The 
user simply sets the control dial to the 
best position for the particular chan- 
nel he wishes to receive and then sits 
back as the rotator is moved to that 
position. However, dealers and con- 
sumers soon discovered that these 
automatic units had shortcomings. 

Because they used solenoids, such ro- 
tators produced a noisy "clack- clack" 
during operation. They got out of step. 
requiring frequent service. They also 
produced electrical interference visible 
on the TV screen. Also. because they 
moved in step -by -step mechanical stops 
instead of continuous rotation. they 
could be set in position only in incre- 
ments of, say, six or ten degrees. The 
latter limitation can be important in 
installations with reception problems 
using highly directional antennas to 
obtain maximum picture clarity, and 
more especially important with color 
TV. To meet the problems noted, 
Channel Master has introduced the 
Automatic Tenn -A -Liner (Fig. 1), 
using a dual- synchronous motor de- 

A New 
Antenna 
Rotator 

sign without solenoids. It works with- 
out producing noise or interference, 
relieves the service problem, and per- 
mits orientation of antennas within one 
degree of desired direction. 

In conventional automatic rotator 
systems, operation of the roof -top an- 
tenna depends on whether two inde- 
pendently rotating discs in the control 
box are lined up ("off" position) or not 
lined up ( "running" position). When 
the discs are lined up (Fig. 2M a 
switch is held in an open position, pre- 
venting operation of the motors (Mt 
and M.). 

When the user moves his control dial, 
one of two discs (the manual disc) 
moves with the dial. This disturbs the 
alignment between the manual disc and 
the rotator -controlled disc (Fig. 2B) 
and applies power through the switch 
so that motion of the rotator begins in 
the desired direction. Just as the 
manual disc moves with the control 
knob, the rotator -controlled disc must 
move in unison with the rotor. until 
they reach the position set by the view- 
er. When this position is reached (Fig. 
2C). the two discs are once more in 
alignment and the switch again opens, 
stopping all motion. The antenna, 

Fig. 2. How an automatic rotator control moves an antenna into position. 

POWER POWER POWER 
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GEAR TRAIN PIN 

MANUAL CONTROL DIAL 

Fig. 3. This synchronizing system per- 
mits continuous movement rather than the 
stepped motion provided by an escapement. 

fixed to the rotor, is now properly 
oriented. 

During this operation, the normally 
open switch in the rotator housing 
keeps closing momentarily, sending 
pulses of current to a solenoid in the 
control box. Through a mechanical 
linkage, the rotor -controlled disc slips 
through an escapement movement, like 
one used in a clock, permitting motion 
one step at a time. Thus each pulse 
permits motion of the rotor -controlled 
disc through a step of six or ten de- 
grees at a time. Sometimes the linkage 
may jam, or a pulse may fail to move 
the disc, upsetting synchronism. 

The system used for maintaining 
synchronization between the rotor and 
the rotor -controlled disc in the Tenn - 
A -Liner eliminates the need for the 
step -by -step intervals of movement, 
provided by the action of a solenoid 
and an escapement. Instead, the rotor - 
controlled disc is moved by the continu- 
ous action of a motor. 

When the viewer sets his control 
dial, a pin (Fig. 3) is moved from its 
neutral position into a groove that ro- 
tates with the control dial. The move- 
ment of this pin closes a normally 
open circuit and simultaneously starts 
the rotation of two identical motors, 
one in the rotor and one in the control 
box. These two move the rotator and 
rotor -controlled disc in synchronism. 
The control -box motor moves the latter 
disc through a fine- meshed gear train. 
The pin moves in the groove of this 
disc until it can fall back into its neu- 
tral position, stopping the action. After 
the rotator and antenna have reached 
their pre -set position, more precise 
(one degree) adjustments may be 
made, if necessary. 

Rotators are conventionally powered 
through a 29 -volt stepdown transform- 
er rather than directly from the a.c. 
line. However, before this voltage 
reaches the motor, it must generally 
pass through a potentiometer in the 
indicating device, through which about 
6 volts is lost. Since there is no poten- 
tiometer in the new system, the full 29 
volts is used to produce higher torque 
in the motor. 3}- 

FIX OLD 
RADIOS 

IN A 
JIFFY! 

Fix 'em 
good as new r . . 

without lost 
time or 

needless testing 
Often It takes more tinge than 1ts worth to fix old radio) 

but NOT when you own this 255 pound. 74l -page 
(lhlrerdi RA1)10 TROUBLESHOOTER'S IIANI)1:001:1 
The only service guide of its kind stilt in print! Gives 
common trouble symptoms and remedies for mer 4,800 old - 
time receiver models made by 202 manufacturers prior to 
1:142-also auto radios. Even beginners can use it to repair 
old sels that might otherwise he thrown away heeairse sen- 
ice data is lacking or because testing takes hm long. 

CUTS SERVICE TIME IN HALF 
This famous Handbook more than pays for itself the first 

time you use it. Covers 85% of the tstngs that are apt to 
go wrung. Shows exactly where the trmlble Is likely to be. 
Explains step by step how to Ilk It without lost time or 
useless testing. 

(lives full service details on old seta made by Airline. 
Apex. Arlin. Atwater Kent, Belmont. Basch. Brunswick. 
Clarion. Crosier. F:menon. Fads. G -E. Kolster. Majestic. 
Motorola. l'll ileo, 1'11ot. Itl'A. Sl lvertone. Sparton. Strum - 
berg and doyens more. Includes hum:rails of pages of old 
tube. tran,,111. r and ii1her vi mponvi t. data. 

L 

IO DAY FREE EXAMINATION 

Dept. RN10, RINEHART & CO., Inc. 
232 Madison A , New York 16, N. Y. 

Send RADIO TROUBLESHOOTER, HANDBOOK for 
s 

10-day e book. examination. If I decide to keep ok, I will 
then send 116 .05 plus postage. Otherwise. I will re 
turn hook promptly and owe you nothing. OAtt! Send $0.05 with order and we pay postage. 
Sane 10-day return privilege with money refunded.) 

Name 

Address 

city. Zone. State . ............................ 
OUTSIDE k. 

j.A. Price $7.45 Cash with order only. 
i you return book in 10 days. 

IT'STHE 
ÓM WESTON: 

an advanced new design for the 
WORLD'S FINEST PORTABLE ANALYZER 

Here's an all -new version of the famous WESTON MODEL 
980 Volt- Ohm -Milliammeter ... engineered to offer you 

INCREASED RANGE. High -voltage range has been ex- 
tended to 4000 volts. 

INCREASED SENSITIVITY. D -C sensitivity of 20,000 
ohms /volt; accuracy within 2% of full scale. 

IMPROVED SHIELDING. Cormag® mechanism assures 
positive magnetic shielding; housing shields against elec- 
trostatic interference. 

GREATER RUGGEDNESS. Spring- backed jewel move- 
ment resists shock, vibration; case is impact- resistant. 
Ohm -ranges are fuse -protected. 

SIMPLIFIED CONTROL. Single dial control for range 
and function switching. 

NEW COMPACTNESS. Size and weight are reduced for 
maximum convenience and portability. 

Order from your local Weston distributor. For information, write to 
Daystrom -Weston, Sales Division, Newark 12, N. J. In Canada: 
Daystrom, Ltd., 840 Caledonia Rd., Toronto 19, Ont. Export: 

OL Daystrom 1nt'l., 100 Empire St., Newark 12, N. .I. 

WESTON 
WORLD LEADER IN MEASUREMENT AND CONTR 
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Goodbye to trial- and -error 

methods. Every circuit cal- 

culation you need can now 

be done accurately with 

THE ALGEBRA 
OF ELECTRONICS 

YOU'LL BE AMAZED 
at how easy it is to 

figure resistances. load 
inductances. impedances, 
etc. for ANY part of ANY 
electronic circuit. With 
this new (look. THE AL- 
GEBRA OF ELECTRON- 
ICS. you will quickly gain a knowledge of 
the tools, techniques and shortcuts needed. 

Three Great Books in One! 
First, it's a textbook. All practical mathe- 

matical techniques explained clearly step-by- 
step: easy to follow by those with no more 
math training than high -school algebra and 
simple differential calculus. 

Second, It's a hand- 
book. Graphs and tables 
answer common electron- 
ic problems for those not 
wishing to work out com- 
plex derivations them- 
selves. 

Third, It's a review. 
Every equation is dis- 
cussed, along with its 
practical on -the -job ap- 
plications. 100 problems 
are shown with methods 
and answers provided. 

THE ALGEBRA OF 
ELECTRONICS was writ- 
ten by Chester H. Page, 
Consultant to the Direc- 
tor of the National Bureau 
of Standards. Dr. Page 
discusses basic laws and 
fundamental principles. 
practical methods of 
solving simultaneous 
equations. He develops 
elementary Fourier wave- 
form analysis, shows ef- 
fects of frequency selec- 
tivity. modulation, and 
analyzes tubes, transis- 
tors and power supplies. 

Try If FREE 
for 10 Days 

Whether you're a re- 
pairman. technician. or 
engineer. you'll find THE 
ALGEBRA OF ELEC- 
TRONICS both profitable 
and interesting. Send 
coupon for a FREE 10- 
DAY EXAMINATION. No 
obligation - unless you 
want to keep the book. 
Mail coupon today to 

D. Van Nostrand Co., Inc. 
Dept. 371, Princeton, N. J. 

Established 1848 

127 
TOPICS 

340 Pages 

252 Illustration 
Nonlinear 

Resistance 
Network Topology 
Mesh Currents 
Kirchoff's law 
Voltage Variables 
Triangu larisat Ion 
Simultaneous 

uts F ions 
Kramer's Rule 
Tn even in'a 

Theorem 
w 

Brldgene 

RI 
Variables 

Image Impedances 
Attenuators 
Capacitance 
Dielectrics 
Sinusoidal 

Kne e 
o Series-Tuned ̀ 

Circuits 
Series Resonance 
Complex Phasors 

M Inductance 
Transformers 
Critical Coupling 
F.M Discriminator 
Impedance 

Matching 
HyFunction. 

Dindes 
snip! hers 
Transistors 
Thermal Noise 
In lunation 

_many more 

D. VAN NOSTRAND COMPANY, INC., 
Dept. 371, PRINCETON, N. J. 
(In Canada: 25 Hollinger Rd., Toronto 16) 

Send -for free examination-THE ALGEBRA OF 
EI.EcTittNICS. If I don't feel It can make elec- 
tronic calculations clearer. easier. and faster. I m 

it within 10 days: owe nothing. Otherwise. I twill pay 32.45 down. plus small delivery cost. 
and Aa per month for 2 months. 

Name ..... .......... 
Print Plalnlyi 

I A 

I city 
-- SAVE! Enclose 38.45 WITH coupon sod 

will pay ALL shipping sta. 
.ame ten day monevhaek privilege. 

zone State 

L 
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Part of automatic message handling equipment employed in the meteor burst system. 

Meteor Burst Communication System 
Two -way system using intermittent communication 
transmits messages at speeds up to 4800 wpm. 

AN EXPERIMENTAL radio communi- 
cation system that uses meteor trails 

for two -way message transmission has 
been developed by the National Bureau 
of Standards Boulder (Colo.) Labor- 
atories under the sponsorship of the 
Air Force Cambridge Research Center. 
With this system, messages have been 
sent at speeds up to 4800 wpm-80 
times the present speed of transmission 
by teletypewriter. The system resulted 
from a 3 -year investigation to deter- 
mine the feasibility of a long- distance 
v.h.f. communication system based on 

reflections from ionized meteor trails. 
Results of the study indicate that inter- 
mittent meteor burst communication 
can compete effectively with other 
long- distance systems, and that it is 
relatively free from ionospheric dis- 
turbances which affect long- distance 
communication in the h.f. range. 

An 800 -mile path from Kilbourne, 
Ill., to Erie, Colo. was used for most of 
the tests. Transmitters used are com- 
mercial units operating at a frequency 
of 49 mc. with a power output of 2 

kilowatts. 

Block diagram of system developed by National Bureau of Standards Boulder Labs. 
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DEALERS SERVICEMEN 
TUBE TESTER ROUTE OPERATORS 

ÿ r EXPERIMENTERS 

BRAND NEW 
INDIVIDUALLY BOXED 

In Famous Green & Black Carton 

GUARANTEED 
FOR ONE YEAR 

We will replace all defective 
tubes within 12 months from 
date of purchase, excepting 
only burned out or broken 
tubes. Standard Customer 
Warranty 90 Days. 

with ZAIYTRON QUALITY BRAND 
RADIO & TELEVISION RECEIVING TUBES 

You "play ball" with "MAJOR LEAGUERS" when you buy ZALYTRON Tubes! "Tubes" 
are OUR MIDDLE NAME! We have been supplying tubes for many years to service 
dealers and Tube Tester Route Operators . . . and the ZALYTRON Brand name has 
achieved a reputation for quality and performance, second to none! 

Yes, you "play it SAFE" with Zalytron because you get BRAND NEW Tubes: 

NOT USED NOT PULLED from equipment NOT REJECTS 
but Zalytron's First Quality! And, important too: by selling DIRECT to the electronics 
trade, we pass the middleman's profit on to our customers . . . helping them to meet 
and beat competition in their areas. 

SEND IN A TRIAL ORDER TODAY! You'll be delighted with our speedy service - and 
in due time you will loin our host of customer friends who rank ZALYTRON as a First 
Class Source of Supply for Tubes. Your Trial Order will be shipped on our FULL MONEY 
BACK GUARANTEE! Try ZALYTRON Tubes at OUR Risk, and JUDGE FOR YOURSELF! 

TYPE EACH 

024 $ .85 
lAX2 .70 
183 .95 
155 .60 
1T4 .55 
1U4 .45 
1U5 .55 
1X2A B .95 
2AF4 1.00 
3AF4 1.05 
3A15 .46 
3AU6 .55 
3AV6 .45 
3BN6 .75 
3BU8 .75 
3BY6 .60 
3626 .60 
3CB6 .60 
3CF6 .65 
3CS6 .60 
3016 .55 
304 .65 
354 .65 
3V4 .70 
4BC8 1.00 
48N6 .75 
4807A 1.10 
4858 1.00 
4627 1.10 
4CB6 .60 
4DT6 1.00 
5AM8 .80 
5AN8 .85 
5A05 .55 
5AT8 .85 
5A U4 .95 
58K7 .90 
51307 .98 
5CG8 .85 
5CL8 .80 

TYPE EACH TYPE EACH TYPE EACH 

5C08 1.30 66F5 1.35 6006 1.10 
5J6 .75 6BF6 .55 6DT6 .60 
5T8 .86 66G6 2.25 6J5 .70 
5Ú4G GB .75 6BH6 .70 6.16 .60 
5U8 .75 6BH8 .90 6K6 .80 
5V6 .55 66.16 .65 616 1.15 
5Y3GT .55 66K5 1.40 654 .60 
6AB4 .55 68K7A B .90 6SA7 .80 
6AC7M .90 6617 1.55 6SC7 .80 
6A F4 1.05 6BN6 .75 651(7 .75 
6AG5 .65 6805 .70 6SL7 .90 
6AG7M 1.25 6806 1.10 6SN7 .85 
6AH4 1.30 6607A 1.10 6507 .85 
6AH6 1 .35 66R8 .95 614 1.00 
6AK5 .85 68Ú8 70 678 .95 

WE PAY ALL SHIPPING CHARGES 
on all orders accompanied by remittance in full. 

6AL5 .55 68X7 1 .65 6U8 .85 
6AM8 .85 6BY6 .60 6V6 .83 
6AN8 .95 6BZ6 .65 6W4 .80 
6A05 .55 6627 1.10 6W6 .95 
6A55 .90 6C4 .50 6X4 .45 
6A16 .55 6CB6 .70 6X5 .65 
6AT8 .85 6036 1.70 6X8 .85 
6A U4 1.00 6CF6 .70 6Y6 .95 
6AU5 1.75 6CG7 .65 8AU8 .90 
6AU6 .65 6CG8 .80 8A W 8 .95 
6A U8 .90 6CL6 1 .35 8CG7 .65 
6AV5 1.60 6CM7 .70 100E7 1.15 
6AV6 .55 6CN7 .70 11CY7 .75 
6A W 8 .90 6C08 1.35 12AD6 .55 
6A X4 .95 6CS6 .70 12AF6 .60 
68A6 .65 6C57 1.15 12A05 .56 
68C5 .60 6CU5 1.00 12AT6 .60 
68C8 1.10 6CU6 1.10 12AT7 .76 
6606 .65 6CY7 .75 12AU6 .60 
68E6 .55 6DE6 .70 12AU7A .70 

TYPE EACH 

12AV6 .60 
12AV7 .85 
12AX4 .95 
12AX7 .65 
12B4 .70 
12BA6 .60 
12806 .60 
12BE6 .60 
128147 .80 
12606 1.10 

128Y7 .80 
12C5 .60 
12CU5 .60 
12CÚ6 1.10 
12D06 1.10 
12F8 .65 

121(5 .70 
1216 .65 
12SA7 1.00 
12SK7 .85 
125Ñ7 .90 
12507 .90 
12V6 .55 
12W6 .75 
12X4 .45 
19AU4 .85 
1918 1.00 
25AX4 1.15 
25806 1.10 
25CD6 1.50 
25CU6 1.10 
25006 1.10 
25L6 .85 
25W4 1.10 
35C5 .65 
3516 1.00 
35W4 .50 
35Z5 .70 
5005 .70 
5016 .75 

Above is only a partial list ng of our huge tube stocks. Send today for FREE 
Complete up -to -date Tube Pr'ce List and Catalog. We Ship all Orders COMPLETE 
Same Day Receivedl C.O.D. ORDERS: 25% Deposit with order, balance C.O.D. 
plus all shipping charges. MINIMUM ORDER (Special for This Ad) $5.00. 

ZAIYTRON TUBE CORPORATION 
220 West 42nd Street New York 36. N. Y. 

Telephone: BRyant 9 -2542 

y, 1960 

DEPT. EW1 

FREE! 
Giant New Wholesale 
Catalog of Radio & TV 
Receiving Tubes, Elec. 
tronic Components. Free 
on Request. 

THIS MONTH'S SPECIAL 
GET THIS DELUXE SHELL 102 

TEST -O -MATIC 
SELF -SERVICE 

TUBE TESTER 
(Nationally Advertised by the 
Factory at a Net Cost of $199.95) 

PLUS ZALYTRON "PACKAGE DEAL" OF 

RADIO & TV 
150 RECEIVING TUBES 

FOR ONLY 
F 

NYC. 

When you buy our ''Paceage Deal" you 
are, in effect, getting with it a Stock 
of Tubes, worth 5450 retail, FOR ONLY 
545.00 - which is actually 90% discount! 

oft!'" 
NYE pRE.r 

//Au./ 
< __. //% 

102 
SOCKETS 

uuan. Tyre Duan. Type Oita Type Duan Type 

1 0Z4 5 6405 5 6(86 2AT7 
3 IB3 1 6455 1 6CD6 5 - 2AU7A 
1 1 R5 1 6AT6 1 6CG7 1. 2ÁV6 
1 155 1 6AT8 1 6CM7 

1 12AX7 
1 1T4 5 6ÁU6 2 6CÚ6 1 1264 
1 1U4 1 64ÚB 1 6006 3 12846 
I lU5 1 6AV6 5 6.16 1 12BE6 
3 1X24 B 1 6AW8 1 6X6 2 12BH7 
1 3CB6 2 6AX4 1 654 12806 
1 3V4 3 6BÁ6 1 6SÁ7 128Y7 
1 SAME 1 ARCS 1 651(7 12(1)6 
I SAGS 1 68(8 S 6S N7 125A7 
1 516 2 68E6 1 6507 11$K7 
3 51140 1 6806 1 678 I25N7 
1 SUB 1 6BH6 5 6ÚB 12507 
2 5Y3 1 6816 2 6V6 2.5806 
1 6AC7M 1 681(74 2 6W4 25CU6 
3 6AG5 1 68N6 1 6W6 2516 
1 6AH6 2 6806 1 6X4 2 35W4 
1 6AK5 2 6807Á 1 6X5 

1 3575 
5 6A15 1 6BZ6 2 6X8 2 50(5 
1 6AM8 2 6827 1 7ÁU7 2 5(16 
1 6AN8 1 6C4 1 12AT6 

To ZALYTRON Tube Corp., 
I 220 West 42nd Street, New York 36, N. Y. 
I Send FREE 1960 Catalog. 
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dapper? 
Down to a point, though hardly well 
suited for public appearance or public 
address. If you want real top -to- 
bottom coverage, we suggest a selec- 
tion from University's complete line 
of well -groomed speakers and acces- 
sories. They're all stylishly described 
in our new product catalog. It's FREE. 
Also, invest $1 in the all -new 64 -page 
University Technilog, the authorita- 
tive reference book for planning P.A. 
speaker installations. See your local 
distributor, or write Desk S -8, 
University Loudspeakers, Inc., 80 So. 
Kensico Ave., White Plains, N. Y. 

THE WORLD'S MOST COMPLETE LINE 
RADIAL HIGH FIDELITY WEATHERPROOF PAGING 

WIDEANGLE SUPERPOWER SUBMERGENCEPROOF 
DIRECTIONAL EXPLOSION PROOF TALKBACK 
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SOUND 
ON TAPE 

By BERT WHYTE 

THE 1959 High Fidelity Show is his- 
tory now and. as far as the tape 

people are concerned. they fared quite 
well and the tape renaissance continues 
apace. Four- channel tape seems to 
have gotten over its earlier hurdles 
and now seems to be fairly well ac- 
cepted. although it must be admitted 
there is quite a considerable corps of 
two -channel die -hards who stick by 
their guns that Nleir baby is best. 

I still feel that it is too early to give 
any hard and fast evaluation on this 
medium and that we must wait for the 
bugs to he ironed out. Recause believe 
me. friends. there are bugs! Needless to 
say there was a plenitude of 4 -chan- 
nel tape playback equipment displayed. 
from very modest units to the most 
elaborate and expensive. It is obvious 
that any excuse that 4- channel tape 
equipment is hard to obtain at all price 
levels no longer has any validity. 

And for those many thousands who 
own two- channel equipment. a large 
variety of 4- channel conversion kits 
now exists, many of them at extremely 
modest prices. 

The cartridge machines were very 
much in evidence and many were 
operating with seemingly no difficul- 
ties. And it appears that several fairly 
prominent recording companies will 
soon issue cartridge productions. The 
big drawback at present with the car- 
tridge concept is that the cartridges 
seem to be fairly expensive in the raw 
state- -and that with all other cost fac- 
tors added in. there seems to be some 
doubt as to whether cartridge music 
can be sold as cheaply as its advocates 
insist. 

The other thing, of course, is the 
old chicken and egg story ...in other 
words. recording companies might he 
encouraged to go into cartridges if a 
sizable proportion existed and, con- 
versely, many people who would like 
the cartridge music won't buy ma- 
chines because there isn't enough mu- 
sic in the new medium on the market. 
Ho hum, it seems to me I've gone 
through this deal before . . . stereo 
tape ... stereo disc ... I'm afraid it 
is always the same story and it is never 
resolved until someone comes along 
who has the courage to buck this ob- 
stacle and to go it alone for a while. 

Now, getting back to the 4- channel 
bugs. You will probably have noticed 
that there has been a dearth of clas- 
sical tapes reviewed here lately ... and 
your old reporter pleads innocent. At 
the moment there are not too many 
companies producing four -channel clas- 
sical tapes and, unfortunately, whether 
it is in the duplication equipment or 

RADIO ELECTRONIC 

SURPLUS 
I SILICON RECTIFIERS 

': N1454 25 amp. 100 volts 53.00 
I N1455 25 amp. 200 volts $3.50 
1 N1456 25 amp. 300 volts $4.00 
1N1457 25 amp. 400 volts 54.50 

1N1450 5 amp. 100 volts $1.00 
1N1451 5 amp. 200 volts 51.25 
IN1452 5 amp. 300 volts 51.50 
1N1453 5 amp. 400 volts $1.75 

1N1446 .750 amp. 100 volts $ .65 
1 N1447 .750 amp. 200 volts $ .75 
1N1448 750 amp. 300 volts $ 85 
IN1449 750 amp. 400 volts $1 00 

10603 FM RECEIVER 
20:27.9 mc. Equipped with I O push 
buttons for selecting channels. Cont. 
variable tuning over the entire range. 
Unit complete with tubes, built -in loud 
speaker, squelch circuit, head phone 
jacks, schematic diagram on bottom of 
case. Approx. weight 34 lbs 
Used Good $9.93 
like New $12.93 

DM 34 Dynamotor 12 or 24.volt D.C....each $3.95 
BC -604 Transmitter; 20:27.9 mc 

NEW $4.93 
Crustal: (set of 110) for BC604 transmitter, 20 to 27.9 me 

Price $5.00 per 

Schematic for BC603 '8C604. 
Price $1.00 eacn 

DM 35 DYNAMOTOR: 12 Volt input, output 625 V..215 A 

Used with BC 604 59.95 
12V Eico, Dynamotor: Output 440V, 200A. NEW $7.95 

PE12O POWER SUPPLY 
6, I2 or 24 -volt specify voltage). 
Used with BC659 und 620 $6.93 .cn 

NO C.O.D.'s. REMIT FULL AMOUNT WITH ORDER. ALL 

PRICES F.O.B. PASADENA. 

C & H SALES CO. 
2176 E. Colorado St. Pasadena 8, Cahl. 

PURCHASING 
A HI -FI 

SYSTEM? 
Send Us 

Your 

List Of 

Components 
For A 

Package 

Quotation 
WE WON'T BE 

UNDERSOLD! 
All merchandise 
is brand new, fac- 
tory fresh & guar- 
anteed. 

FREE Ili -FI Fatal,, 
d railable on Ilequest. 

AI R EX 
RADIO 

COR POR ATICN 
64 -R Cortlandt St., N. Y. 7, CO 7 -2137 

PARTIAL LIST 
OF BRANDS 

IN STOCK 
Ait. Lansing 
Electro y oie. 
Jensen 
Hartley Stephens 
University 
Acoustic Rsarch 
Janssen 
Wharf ode!. 
Karlson Cabinets 
Viking 
Concertons 
811 G.E. athr 
Harma n -Ka rd on 
Eico Pilot 
Sherwood 
Acrosound 
Fisher 
Dual Changer 
Bogen Look 
Dynakit 
H. H. Scott 
Ferrograph 

b P enero n 
Ampex DeWold 
Revere 
Challenger 
Woll.nsak 
Garrard 
Mira cord 
Glaser -Sters 
Rek -O -Kut 
Components 
Norelco 
Fairchild 
Pickering Gray 
Audio Tape 
Conran TV 

Full line of 
Wellcor Cabinets 

ELECTRONICS WORLD 
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whatever, many of the lapes already 
announced have not appeared. 

There are troubles . . . the nature 
of which cannot be pinpointed. but I 
have been waiting for some months 
now for certain classical 4- channel 
items and they have not reached me 
yet. There are some on the market 
which, unfortunately, I cannot review 
because of my affiliation with the com- 
pany which produced them. 

I hope some new material will he 
forthcoming or next month's column 
will return to that sad, hare look it had 
during the darkest days of the tape 
recession. Well, here goes the last of 
the 4- channel supply! 

THE MILLION SELLERS 
Billy Vaughn and his orchestra. Bel 
Canto ST58. Price $9.95. 

As the name implies, this is a col- 
lection of songs which at one time were 
million -selling hits . such items as 
"In the Mood," "High Noon," "Tonight 
We Love," "Holiday for Strings," 
"Moonglow," etc. This record is liber- 
ally sprinkled with these and quite a 
few others of the same genre. 

Billy Vaughn plays these hits well 
enough, in more or less stock arrange- 
ments. They are all very pleasant and 
innocuous and certainly will satisfy the 
needs of most people interested in 
background music. 

The recording is very well done of its 
type, with excellent directivity. not 
overdone as is the case with so many 
pop stereo recordings, and a good 
acoustic perspective which is some- 
thing still more rare in pops. The 
brasses and reeds are clean and well 
projected and there is good instru- 
mental separation. In other words, a 
4- channel stereo tape that meets all 
of the requirements of this medium - 
but on a minimal plane. As in two - 
channel stereo, the real acid test of the 
capabilities of the 4- channel stereo can 
only he assessed with some really good 
classical material. 

GEORGE WRIGHT'S GENIUS 
HiFi Tape R713. Price $7.95. 

George Wright aided by some top en- 
gineering from this small West Coast 
company, has probably sold more pop 
organ records than all the rest of the 
field combined. He is, as the title in- 
sists, a genius in his chosen work and 
has an easy, ingratiating style and a 
sure, deft capacity for using just the 
right registration and arrangements. 

Here he works his magic with such 
evergreens as "If I Had You," "Song 
of The Islands," "Tea For Two," 
"Strike Up the Band," and others of 
similar ilk. Through intelligent engi- 
neering HiFi obtains a stereo organ 
sound that deserves to be called stereo .. . far too often most stereo organ 
recordings degenerate into a big blur 
in which the attributes of directionality 
and depth are washed out. Here there 
iS plenty of power and big pedal, but 
nonetheless all the various stops are 
clearly articulate and the melodic line 
is never lost. For pop organ aficianados, 
this is a winner. 

y. 1960 

from England... 
where the finest is a tradition 

Model SL 71 

Stereo Two 
Speaker 
System 

40.20 cps 
complete. 

$89.95 
Audio Net 

L. 

Stereophonic 
High - Fidelity 

by Beam -Echo 

Model SPA 21 -50 -watt Stereo High Fi. 
delity "3D" Amplifier. $229.95 Audio 
Net 

Model SPA 11- 30watt Stereo 
High Fidelity "3'D" Amplifier, 
5149.95 Audio Net 

Model DL 7.35 Basic 50watt Amp. 
lifier (100 watts peak). With 2 
units: 100.watt stereo with SP 21; 
200 watts peak stereo. 3159.95 
Audio Net 

Model BM611- Deluxe Automatic 
FM -AM Tuner. 8 tubes plus rectifier; 
magic eye: neon balancing; illuminated 
panel. $149.95 Audio Net 

traditionally Ibe Ji ie t' and very likely the 
only sound reproducing equipment to represent 

a lifetime investment in timeless listening 
enjoyment. The rewards of owning Beam-Echo 

are many; among them the knowledge 
that yours is and will remain the best 

quality stereophonic-high fidelity ever produced. 

1 YEAR FULL WARRANTY ON ALL COMPONENTS; 
TUBES 90 DAYS. 

Prices slightly higher west of the Rockies. 

r 
BEAM -ECHO INTERNATIONAL, LTD., Dept. El 

820 Greenwich St., New York 14, N.Y. 

PLEASE SEND ME FREE CATALOG 
AND NAME OF NEAREST DEALER. 

(reUvO Name 

Address - V 
Model SP 21 Stereophonic.Mono 
phonic PreAmplifier Control Unit, City one State 
$159.95 Audio Net 
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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 

I 
Model 77- VACUUM TUBE VOLTMETER 
...Total Price $42.50- Terms: 512.50 after 
10 doy tool, then $6.00 monthly for 5 

months if satisfactory. Otherwise return, 
no explanation necessary! 

Model 77 completely wired and calibrated with 
accessories (including probe, test leads and 
portable carrying case) sells for only 542.50. 

JModel 77 employs a sensitive six inch meter. 
Extra large meter scale enables us to print all 
calibrations in large easy -to -read type. 
Model 77 uses new improved SICO printed cir- 
cuitry. 

JModel 77 employs a I2AU7 as D.C. amplifier 
and two 9006's as peak -to -peak voltage recti- 
fiers to assure maximum stability. 

AS A DC VOLTMETER: The Model 77 Is Indis- 
pensable in HI -F1 Amplifier servicing and a 
must for Black and White and color TV Re- 
ceiver servicing where circuit loading cannot 
be tolerated. 

AS AN AC VOLTMETER: Measures RMS val- 
ues if sine wave. and peak -to -peak value if 
complex wave. Pedestal voltages that deter- 
mine the "black" level in TV receivers are 
easily read. 

AS AN ELECTRONIC OHMMETER: Because of 
Is wide range of measurement leaky capacitors 

show up glaringly. Because of its sensitivity 
and low loading. intermittents are easily found. 
isolated and repaired. 

J 

Model 77 uses a selenium -rectified power sup- 
ply resulting in less heat and thus reducing 
possibility of damage or value changes of 
delicate components. 
Model 77 meter is virtually burr -out proof. The 

sensitive 400 microampere meter is isolated 
from the measuring circuit by a balanced push - 

pull amplifier. 
Model 77 uses selected 1% zero temperature 
coefficient resistors as multipliers. This assures 
unchanging accurate readings on all ranges. 

SPECIFICATIONS 
DC VOLTS - 0 to 3/15/75/150/300,750 /1.500 

volts at 11 megohms Input resistance. AC 
VOLTS (RMS) - 0 to 3/15,75/150/300 /750/ 
1.500 volts. AC VOLTS (Peak to Peak) - 0 to 
8 '40 .200 /400 /800/2.000 volts. ELECTRONIC 
OHMMETER - 0 to 1.000 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 16 mw) 
into a 500 ohm line 11.73v1. ZERO CENTER 
METER -Por discriminator alignment with full 
scale range of 0 to 1.5/7.5 '37.5,75/150/375/750 
volts at 11 megohms input resistance. 

Model 77 comes complete with operating instructions, probe and test leads. 
Use it on the bench -use it on calls. A streamlined carrying case, included at 
no extra charge, accommodates the tester, instruction book. probe and leads. 
Operates on 110 -120 volt 60 cycle. Only 

s4ZNENET 

SUPERIOR'S NEW MODEL 80 

20,000 o óúfpALLMEiER 

Model 80 - ALLMETER ... Total Price 

$42.50- Terms: $12.50 after 10 doy triol, 

then $6.00 monthly for 5 months if satis- 

factory. Otherwise return, no explanation 

necessary! 

NOTE: The line cord is used only for capacity 

measurements. Resistance ranges operate on 

self -contained batteries. 

THE ONLY 20,000 OHMS PER VOLT V.O.M. SELLING FOR LESS 

THAN $50 WHICH PROVIDES ALL THE FOLLOWING FEATURES: 

6 INCH FULL -VIEW METER pro- 
vides large easy -to -read calibra- 
tions. No squinting or guessing 
when you use Model 80. 

MIRRORED SCALE permits fine t' 
accurate measurements where 
fractional readings are impor- 
tant. 

I' CAPACITY RANGES permit you 
to accurately measure all con- 

SPECIFICATIONS: 

7 D.C. VOLTAGE RANGES: 
(At a sensitivity of 20,000 Ohms per Volt) 
0 to 15/75/150/300/750 /1500/7500 Volts. 

6 A.C. VOLTAGE RANGES: 
(At a sensitivity of 5,000 Ohms per Volt) 
0 to IS 75/150/300/750/1500 Volts. 

3 RESISTANCE RANSES: 
0 to 2,000/200,000 Ohms. 0 -20 Meghoms. 

2 CAPACITY RANGES: 
.00025 Mfd. to .3 Mfd., .05 Mfd. to 30 Mfd. 

5 D.C. CURRENT RANGES: 
0 -75 Microamperes, 0 to 7.5/75/750 Milliam- 
peres, 0 to IS Amperes. 

3 DECIBEL RANGES: - 6 db to + 18 db + 14 db fo + 38 db 
+ 34 db to +s 58 db 

densers from .00025 MFD to 30 
MFD in addition to the standard 
volt, current, resistance and dec- 
ibel ranges. 

HANDSOME SADDLE -STITCHED 
CARRYING CASE included with 
Model 80 Allmeter at no extra 
charge enables you to use this 
fine instrument on outside calls 
as well as on the bench in your 
shop. 

FEATURES: 

A built -in Isolation Transformer automati- 
cally isolates the Model 80 from the power 
line when capacity service is in use. 

Selected, 1% zero temperature coefficient 
metalized resistors are used as multipliers 
to assure unchanging accurate readings cn 

all ranges. 

Model BO Allmeter comes 
complete with operating 
instructions, test leads 
and portable carrying 
case. Only 

Ì 5U 

NET 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER - NO C.O.D. 

Try for 10 days before you buy! If completely satisfied, send down payment alter trial and 

pay balance at indicated monthly rote - NO INTEREST OR FINANCE CHARGES ADDED. 

If not completely satisfied, return to us, no explanation necessary 

SEE PAGE 121 FOR COMPLETE DETAILS 

MOSS ELECTRONIC, INC. 3849 TENTH AVE., NEW YORK 34. N. Y. 
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SUPERIOR'S NEW MODEL TV -50A 

= GENOMETER 
7 Signal Generators in One! 

Model TV- 50A- Genometer 
Total Price S47.50 
Terms. 511.50 after 10 day trial, then $6.00 
monthly for 6 months if satisfactory. Other - 
wise return, no explanation necessary. 

R. F. Signal Generator for A. M. 

R. F. Signal Generator for F. M. 

Audio Frequency Generator 

Bar Generator 

Cross Hatch Generator 

Color Dot Pattern Generator 

Marker Generator 
A versatile all- inclusive GENERATOR which provides ALL the outps.fs for servicing: 
A.M. Radio F.M. Radio Amplifiers Black and White TV 

Color TV 

R. F. SIGNAL GENERATOR: The Model 
TV 50A Genometer provides complete 
coverage for A.M. and F.M. alignment. 
Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on fundamen- 
tals and from 60 Megacycles to 180 Mega- 
cycles on powerful harmonics. 

CROSS HATCH GENERATOR: The Model 
TV -50A Genometer will project a cross- 
hatch pattern on any TV picture tube. The 
pattern will consist of non shifting, hori- 
zontal and vertical lines interlaced to 
provide ci stehle cross hotel: effect. 

Sfteege:Cati004 
VARIABLE AUDIO FREQUENCY GENERA- 
TOR: In addition to a fixed 400 cycle sine - 

wave audio, the Model TV-50A Genometer 
provides o variable 300 cycle to 20,000 
cycle peaked wove audio signal. 

DOT PATTERN GENERATOR (FOR COLOR 
TV) Although you will be able to use most 
of your regular standard equipment for 
servicing Color TV, the one addition which 
is a "must" is a Dot Pattern Generator. 
The Dot Pattern projected on any color TV 
Receiver tube by the Model TV -50A will 
enable you to adjust for proper color 
convergence 

BAR GENERATOR: The Model TV 50A pro- 
jects on actual Bar Pattern on any TV 
Receiver Screen. Pattern will consist of 
4 to 16 horizontal bars or 7 to 20 vertical 
bars. 

MARKER GENERATOR: The Model TV -50A 
i ncludes all the most frequently needed 
marker points. The following markers are 
provided: 189 Kc., 262.5 Kc., 456 Kc., 600 
Kc., 1000 Kc., 1400 Kc., 1600 Kc., 2000 
Kc., 2500 Kc., 3579 Kc., 4.5 Mc., 5 Mc., 
10.7 Mc. 3579 Kc. is the color burst 
frequency 

THE MODEL TV -50A 
comes absolutely 
c o m p l e t e w i t h 

shielded leads and 
operating instruc- 
tions. 

SUPERIOR'S SUPER -METER MODEL 79 - WIIH NtW 6- LULL -VItW MtItK 

4 ear440taican VOLT -OHM MILLIAMMETER. 

pli. CAPACITY, REACTANCE, INDUCTANCE AND 

DECIBEL MEASUREMENTS 

7414a Tests SELENIUM AND SILICON RECTIFIERS, 

SILICON AND GERMANIUM DIODES. 

Model 79 -SUPER -METER . . . Total Price 

$38.50- Terms: 58.50 after 10 day trial, 
then 56.00 per month for 5 months if 
satisfactory. Otherwise return, no expla. 
nation necessary! 

The Model 79 represents 20 years of continuous ex. 
perience in the design and production of SUPER - 
METERS, an exclusive SICO development. 
In 1938 Superior Instruments Co. designed its first 
SUPER- METER, Model 1150. In 1940 it followed with 
Model 1250 and in succeeding years with others in- 
cluding Models 670 and 670 -A. All were basically 
V.O.M.'s with extra services provided to meet <hang - 
ing requirements. 
Now, Model 79, the latest SUPER -METER includes 
not only every circuit improvement perfected in 20 
years of specialization, but in addition includes 
those services which ore "musts" for properly serv- 
icing the ever increasing number of new components 
used in all phases of today's electronic production. 
For example with the Model 79 SUPER -METER you 
can measure the quality of selenium and silicon 
rectifiers and all types of diodes -components which 
hove come into common use only within the past five 
years. and because this latest SUPER -METER 
sorily required extra meter scale, SICO used its 
new full -view 6 -inch meter. 

Sfteadieettioa4 
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 1 MM. 1 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 tend for 
QUALITY at appropriate test potentials. Two 
separate BAD -GOOD stoles on the meter are 
used for direct readings. 

All Electrolytic Condensers from 1 MFD to 1300 MFD. 
All Selenium Rctife. All Germanism Diodes. 
All Silicon Rectifiers. All Silicon Diodes. 

Model 79 comes complete with operating instructions and 
test leads- Use if on the bench -use it on calls. A stream- 
lined carrying cose included at no extra charge occom- 
modates the tester, instruction book and test leads. Only 

SHIPPEDON APPROVAL Try for 10 
days before you buy If completely satisfied, send down payment otter trio) and 

pay balance or indicated monthly rote - NO INTEREST OR FINANCE CHARGES ADDED 

NO MONEY WITH ORDER - NO C.O.D. If not completely satisfied, return to us, no explanntian necessary 

SEE PAGE 121 FOR COMPLETE DETAILS 

MOSS ELECTRONIC, INC. 3849 TENTH AVE., NEW YORK 34, N. Y. 
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SUPERIOR'S NEW MODEL 82A Multi- Socket Type 

TUBE TESTER 

Model 82A - TUBE TESTER ... Total 
Price $36.50- Terms: $6.50 after 10 
day trial, then $6.00 monthly for 5 
months if satisfactory. Otherwise return, 
no explanation necessary. 

TEST ANY TUBE IN IO SECONDS FLAT! 
OTurn the filament selector 

switch to position speci- 
fied. 

Insert tube into a num. 

Opress 
down the quality bared socket as dasig- 

button - noted on our chart (over 
600 types included). 

THAT'S ALL! Read emission quality direct on bad -good meter scale. 

Primarily, the difference between the conventional tube 
tester and the multi -socket type is that in the latter, the 
use of an added number of specific sockets (for example. 
in Model 82A the noval is duplicated eight times) permits 
elimination of element switches thus reducing testing time 
and possibility of incorrect switch readings. 

To test ary tube, you simply insert it into a numbered sock- 
et as designated, turn the filament switch and press down 
the quality sw tch- THATS ALL Read qualify on meter. 
Inter -element leakage if any, indicates automatically. 

Production of this Model was delayed a full year pending careful study by Superior's 
engineering staff of this new method of testing tubes. Don't let the low price mis- 
lead We claim Model 82A will outperform similar looking units which sell for 
much more -and as proof, we offer to ship it on our examine before you buy policy. 

....FEATURES.... 
7 and 9 pin straighteners mounted on 
panel. 
All sections of multi -element tubes 
tested simultaneously. 
Ultrasensitive leakage test circuit will 
indicate leakage up to 5 megohms. 

Tests over 600 tube types. 
Tests OZ4 and other gas -filled tubes. 
Employs new 4" meter with sealed air - 
damping chamber resulting in accurate 
vibrationless readings. 
Use of 22 sockets permits testing all 
popular tube types and prevents pos- 
sible obsolescence. 

Scale meter permits testing of 5 low current Pubes. 

Model 82A comes housed in handsome, portable Saddle -Stitched 
NET Texan case. Only 

SUPERIOR'S NEW MODEL TW -11 

STANDARD 
PROFESSIONAL TUBE TESTER 

Model TW -11 -TUBE TESTER . . . Total 
Price $47.50- Terms: $11.50 after 10 day 
trial, then $6.00 per month for 6 months 
if satisfactory. Otherwise return, no ex- 
planation necessary! 

* Tests all tubes, including 4, 5, 6, 7, Octal, Lock -in, Hearing Aid, Thyra- 
tron, Miniatures, Sub- miniatures, Novais, Sub -minars, Proximity fuse 
types, etc. * Uses the new self -cleaning Lever Action Switches for individual ele- 

ment testing. Because all elements are numbered according to pin - 
number in the RMA base numbering system, the user can instantly 
identify which element is under test. Tubes having tapped filaments 
and tubes with filaments terminating in more than one pin are truly 
tested with the Model TW -11 as any of the pins may be placed in the 
neutral position when necessary. * The Model TW -11 does not use any combination type sockets. In- 

stead individual sockets are used for each type of tube. Thus it is 

impossible to damage a tube by inserting it in the wrong socket. * Free -moving built -in roll chart provides complete data for all tubes. 
All tube listings printed in large easy -to -read type. * NOISE TEST: Phono -jack on front panel for plugging in either 
phones or external amplifier will detect microphonic tubes or noise 
due to faulty elements and loose internal connections. 

EXTRAORDINARY FEATURE 

SEPARATE SCALE FOR LOW- CURRENT TUBES. Previously, on emission -type tube 
testers, it has been standard practice to use one scale for all tubes. As a result, the 
calibration for low -current types has been restricted to a small portion of the scale. The 

extra scale used here greatly simplifies testing of low- current types. 

The Model TW -11 operates on 105 -130 Volt 60 Cycles. Comes housed in 
NET 

a handsome, portable Saddle Stitched Texan case. Only '47 " 
SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO C.O.D. 

Try for 10 days before you buy! If completely satisfied, send down payment after trial and 

pay balance at indicated monthly rote - NO INTEREST OR FINANCE CHARGES ADDED. 

If not completely satisfied, return to us, no explanation necessary 

SEE FOLLOWING PAGE FOR COMPLETE DETAILS 

MOSS ELECTRONIC, INC. 3849 TENTH AVE., NEW YORK 34, N. Y. 
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SUPERIOR'S 
NEW MODEL 83 C. R.T. TESTER 

Model 83- C.R.T. TUBE TESTER . Total 
Price 538.50- Terms. 58.50 after 10 day vial, 
thnn 56.00 monthly for 5 months if satisfactory. 
Otherwise return, no explanation necessary! 

Model 83 cores housed in handsome 
portable Saddle Stitched Texon case - 
complete with sockets for all black and 
white tubes and all color tubes. Only 

Tests and Rejuvenates ALL PICTURE TUBES 
ALL BLACK AND WHITE TUBES From 50 degree to 110 degree 

types -from 8" to 30" types. 

ALL COLOR TUBES Test ALL picture tubes -in the car- 
ton -out of the carton -in the set! 

Model 83 is not simply a rehashed black and white C.R.T. Tester with a color adapter 
added. Model 83 employs a new improved circuit designed specifically to test the older 
type block and white tubes, the newer type black and white tubes and all color picture 
tubes. 

Model 83 provides separate filament operating voltages for the older 6.3 types and the 
newer 8.4 types. 

Model 83 employs a 4" air. damped meter with quality and calibrated scales. 
Model 83 properly tests the red, green and blue sections of color tubes individually -for 
each section of a color tube contains its own filament, plate, grid and cathode. 
Model 83 will detect tubes which are apparently good but require rejuvenation. Sucn 
tubes will provide a picture seemingly good but lacking in proper definition, contrast 
and focus. To test for such malfunction, you simply press the rej. switch of Model 83. If 
the tube is weakening, the meter reading will indicate the condition. 

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 83 applies a selective 
low voltage uniformly to assure increased life with no danger cf cathode dam- 
age. 

RCA 
INDICA TES 

RADIOACTIVITY 
IN 3 WAYS! 

1 -BY NEON 

2 -BY PHONE 
2 -BY METER 

RADIATION COUNTER 
MADE TO SELL FOR 515000- OFFERED FOR ONLY S/50 

(Much less than cost of Manufacture.) ! 
Endless experiments and . m the new exciting field of nuclear energy are made possible when you acquire tin, :.el) built and engineered device. In the past, a rug ted counter which was suitable for the prospecting of radioactive ores such as uranium. thorium and radium, was un- suitable for laboratory work due to the inability of combining accuracy with ruggedness. Conversely, a laboratory counter, while being extremely sensitive. could not withstand use in tae field where it would be subjected to abuse and abnormally hard knocks. The Model WF -10AWB combines the labo- ratory and field counter In one rugged instrument. The use of Phones and a visible amp permits the operator greater freedom of operation as he no longer has to keep Isis eyes on a relatively small indicator. 
Its the laboratory where determinations of intensity (counts. of a reading are necessary, the WF- 10AWB provides sensitivity far surpassing many laboratory counters. 

Employs the extra sensitive IR85 Bismuth Type Geiger Counter tube. Sensi- tivity is .05 Roentgens per hour 1I MIti11R 2000 counts per minute). Three counting ranges: 0- 100/1.000 /I0.m10 counts per minute. 
Ilandy tt set button. 
Ideal for survey work as the complete unit weighs only ' lbs. 
Sight and sound indications by neon (ashes and headphone.- Then when 
an indication is obtained you switch to meter reading for exact meaure- 

nle. 
Decontamination easy with damp cloth applied to the weatherproofed 
alum 
.5 radioactive specimen is included for instrument checking and experi- ments. 
Included at no charge -('.S. Atomic Energy Commission booklet 
titled "Prospecting with a Counter." 

SPECIFICATIONS 
Three counting ranges are e available-0-100 counts per minute -used in cosmic ray at d extremely low activity. determinations. 1,000 counts per minute -used for average activity ant normal Work. 
0- 10,000 counts per minute -used sor traces and high activity determinations. High accuracy is 
assured by the handy reset button, located on the Iront panel, which 

permits compensation for variations of battery voltages and background 
count. A rugged weather -proof aluminum case houses this light 
economical unit. The batteries will provide over 200 hours of Inter- 
mittent operation from the two 67s2 volt batteries and 50 hours from 
the three flash light batteries 

comes with co plete set of batteries. carrying strap, headphone, 
radio -active specimen and A.E.C. booklet 

a 
Only 

RADIOACTIVE 
MOWN 

RCA Radiation Counter 
Total Price 547.50 
Terms: $ 1 1.50 after 10 day trial, then $6.00 
monthly for 6 months if satisfactory. Oth- 
erwise return, no explanation necessary. 

s47so 

SHIPPED ON APPROVAL 
NO MONEY WITH ORDER -NO C. O. D. 

MOSS ELECTRONIC. INC. 
Dept. D -706 3849 Tenth Ave., New York 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 obligation. 

I Model 77 Total Price SI'L111 
SIt.50 within Ill days. Balance $1:.1111 monthly for 5 months. 
Model wl Total ('rice 542.511 
SI2.30 within 111 days. Balance $6.111 monthly for 5 months. 

[ Model TV-511A Total Price SI1.51) 
SI1.50 within Ill days. Balance S6.011 monthly for 6 months. 

n 
Model %!1 Total ('rice $:fx.511 
$8..ii within 111 day's. Balance $6.011 monthly for 5 months. 

171 Model 142A Total Price S:ifi.511 
$rí.511 within III days, Balance S6.011 monthly for 5 month,. r Model TW -II Total Price S1:.511 

Add re -ci 551 1.511 within 111 days. Balance $6.1111 monthly for li months. i' Model $:t Total Price $38.511 

(.its, 58.50 within Ill days. Balance Sf,lul monthly for 5 months. 
Zone State El R('A Radiation Counter Total ('rice $1.511 All prices net, F.O.B., N.Y.C. 611.511 within 111 days. Balance S14011 monthly for r, mulstlre. 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


PICK 
THE BEST 

FOR 
YOUR STEREO 

PICKUP 
SYSTEM 

by 

WEATHERS 
These are the same components 

which play an important role in 

producing Weathers TrioPhonic 
Stereo -the sound that outmodes 

conventional stereo. 

StereoRamic Cartridge C -501 
The first ceramic cartridge to outper- 
form the finest magnetic pickups. 

SPECIFICATIONS 
Frequency Response 15. 30.000 cps 

Compliance 6x 10.a cm,'dyne 
Dynamic Moving Mass 1 0 milligrams 

Recommended Tracking Force 

Professional Arms 1.7 grams 

Changers and other type arms 2.6 grams 

Stylus 0 7 mil diamond or sapphire 
Separation 25 db 

Signal -to -noise Ratio -60 db 

Output per channel 0 25 Volts 7 cm. sec 

Audiophile Net 

C- 501- D- Diamond .... $17.50 
C- 501 -S- Sapphire $9.75 

StereoRamic Pickup System 
MC -1. Features the StereoRamic car- 
tridge and the Micro -Touch Tonearm. 
Leads plug directly into the phono mag- 
netic input of all preamplifiers. 

SPECIFICATIONS 
Arm Bearing System Viscous Damping 

Tracking Force Easily adjusted 1 to 8 grams 
Finish Ebony with gold trim 
Overall Length 13 inches 

Pivot to Stylus Tip Length 9rß inches 

Recommended Overhang 'h inch 

Audiophile Net 

MC-1-1)-(Diamond).... $55.95 
MC- 1- S- (Sapphire).... $48.25 

For more information about Weathers com- 
ponents, write for "7'he Audiophile's Album" 

WEATHERS INDUSTRIES 
D,re :on of Advance Irdus.nn ., I C. 

66 E. Gloucester Pike, Barrington, N.J. 
Export: Jos. Plasencia, Inc., 401 Broadway, N. Y. 
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By 

BERT WHYTE 

CERTIFIED 
RECORD REVUE 

WELL, friends, seems like the new year is 
upon us and in the world of audio IQOO 

may be remembered as the year of the Big 
Change. 13y this I mean that there are going 
to be some drastic changes in the record and 
high -fidelity equipment buying habits of the 
public. For one thin the stereo disc has 
come along as a market entity at a much 
more rapid pace than anyone ever dreamed 
of. Dollar volume sales of stereo discs has 
now reached impressive proportions as com- 
pared to monophonic LP's and in 1%O there 
is every indication that the dollar volume of 
stereo discs may overshadow its mono cousin, 
at least in the classical field. 

Mono appears to be holding its own per- 
centage -wise in the pop field, but even here 
the die is cast and although the stereo en- 
croachment may be slower than in the classi- 
cal, it will be as inevitable. 

In matters of equipment, stereo is being 
sold at an almost fantastic level. Even if 
much of this stereo equipment is of the pack- 
aged variety and of marginal quality, by the 
end of this year some eight or nine million 
stereo sets will be in use. As any record com- 
pany sales manager can tell you, this alone 
makes a very large and attractive market. 
Yes, there is little doubt that America is "go- 
ing stereo." 

Of course, such a movement is bound to 
have a profound effect on both record and 
equipment manufacturers. Mare- companies 
who are equipped with stereo recording ap- 
paratus of rudimentary or sub -standard qual- 
ity will have to make heavy investments in 
some of the newer and more sophisticated 
stereo recording equipment and, in addition, 
will have to use a combination of luck and 
sufficient monetary inducements to secure the 
services of really knowledgeable first -class 
stereo recording engineers. There are very 
few engineers who fall into this category and 
it wouldn't be too surprising if some lively 
"pirating" went on! Much the same can he 
said of the equipment manufacturers- As far 
as the component type manufacturer is con- 
cerned, he has the dual task of holding on 
to the high -fidelity market that has been 

created over the last ten years and of some- 
how making his admittedly more technical 
and formidable looking equipment more pal- 
atable to a potentially much larger market, 
this market being those members of the gen- 
eral public who, having become more sound - 
conscious through stereo and then ultimately 
more discriminating, decide to "graduate" 
into the higher quality, more refined equip- 
ment of the component type. 

There is really a very funny situation 
building up. Some of the component manu- 
facturers are beginning to espouse some of 
the ideas and gimmicks in both styling and 
merchanrsing that have been the province of 
the package manufacturers and, conversely, 

the package manufacturer is being forced to 
adopt a more sophisticated approach to his 
amplifier. preamplifier, tuner, and loud- 
speaker design because of the exigencies of 
stereo. It is not so much a matter that the 
package manufacturers feel compelled to fur- 
nish their mahogany monstrosities with corn- 
ponents which are actually of any better 
quality, but with those which in this space 
age look more technical and therefore must 
be better. The situation becomes still more 
ludicrous when one realizes that there might 
be some sort of voluntary intermarriage be- 
tween the component and the package manu- 
facturers. In other words, it could conceiv- 
ably be to the advantage of a component 
manufacturer to hire a stylist or engineer 
who has been with a package manufacturer 
and, obviously, the reverse might hold true 
for the package manufacturer who would feel 
that a stylist or engineer from a component 
manufacturer may furnish him with the so- 
phistication he thinks his products need. 

It is quite a "ring around the rosy" with 
some of the components people wanting what 
they think is the package manufacturers' 
approach to a mass market and the package 
manufacturers wanting what they think will 
be sufficiently impressive looking, from the 
component approach, in order to give their 
products "class." 

I have said this before, but it bears repeat- 
ing. The package manufacturer is an old 
"pro" when it comes to merchandising. He 
knows all the tricks, he knows all the angles, 
he has a high -powered sales staff, and mass 

distribution facilities. He also has a thing 
called "money" ... and lots of it. For the 
average component manufacturer to engage 

these colossi in battle, especially at their own 
game, seems to me a very risky proposition. 
The component manufacturer has been a 

synonym for quality in an age when most 
manufactured articles are made to the stand- 
ard of the lowest common denominator of 
quality. He has enjoyed a reputation for hon- 
esty and craftsmanship like that once en- 
joyed by the old Guilds. He has kept alive 
an individualistic approach to design and 

has steadfastly refused to be dictated to by 

the exigencies of mass taste. He has earned 

the respect and enjoyed the income derived 
from many thousands of people who saw in 

his product an escape from conformist medi- 
ocrity. 

Yes, the grass always looks greener on the 

other side and despite all these sterling quali- 
ties, the component manufacturer is human. 
No one can blame him for wanting to turn 
an extra dollar- My own feeling is that a 

component manufacturer who tries to em- 

brace mass market techniques without the 

formidable armamentarium of the package 

manufacturer is asking for a great deal of 

trouble. 
ELECTRONICS WORLD 
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I think 1960 is a year in wUi h a lot ni 
people can get badly burned by :ticking their 
fingers in the wrong pie. This applies equaily 
to package and component manufacturers. 
Actually. the component manufacturer, if he 
sticks by his guns and maintains his standards 
of quality, is in a better position to increase 
sales than ever before. I believe this is true 
because the package boys, with all their 
facilities of merchandising, advertising, etc. 
are doing a tremendous selling job on the 
American public. They are making the Amer- 
ican public very aware of stereo and. in turn, 
stereo is educating many people in the greater 
delights of records and music. Inevitably, 
many of these people will become more dis- 
criminating and then, at that time, they be- 
come the prime target for the component 
manufacturer's product. It is up to the com- 
ponent people to make sure that their prod- 
ucts reflect this higher quality and, through 
an industry coordinated advertising effort. 
that these people seeking higher quality will 
know where it can be purchased. 

This preamble I thought necessary for re- 
porting on the New York High Fidelity Show 
since the most evident thing about the Show 
was that here was the beginning of the Big 
Change. These changes were to be noted in 
the over -all dominance of stereo and the 
other changes, those insidious ones. between 
component and package manufacturers were 
everywhere in evidence. It seems that the 
whole nature of this show has been chancing. 
It's a different type of crowd now than in 
the old days when it used to be called "The 
Audio Fair." There seems to be a higher pro- 
portion of the "man in the street" and less 
of the knowledgeable audiophile. 

Even the musical tastes and manner of 
demonstration have chanced. There were still 
remnants of the old block -buster sound spec- 
tacular type of demonstration, but for the 
most part the material was of a light or pop 
variety engendering little dynamic change and 
the levels at which the music was played were 
positively "polite." 

In the larger- proportion- than -usual of cou- 
ples, the attention of the wife was most often 
drawn to furniture and styling and what she 
saw and liked was rather heavily impressed 
on poor hubby. Thus in the logical order of 
events, more attention was paid to small 
speakers than large, packaged amplifiers 
rather than larger preamp and amplifier 
combinations, and, of course, the combina- 
tion stereo tuner, preamp, amplifier, and 
gosh- knows- what -else all wrapped up most 
attractively in smaller and smaller packages, 
was looked upon favorably. 

There were few really new items, however, 
most of the apparatus being ultra -refinements 
of tried and true components. And that brash 
upstart- four -channel tape -was much in ev- 
idence and tape in general was enjoying a 
renaissance. There were more companies dis- 
playing tape cartridge playback equipment, 
some of which was actual playing and, de- 
spite the d.scomfiture this will cause in cer- 
tain tape circles, it was obvious that the 
cartridge concept was beyond the "gimmick" 
-face and nothing that could be flippantly 
dismissed. 

Among the packages were some that were 
outright shams, which did very little of what 
they were purported to do. Certainly this 
type of equipment is an insult to the intel- 
ligence of even the greenest specimen of the 
average public. Fortunately, this group was 
in the minority and it is nice to report that 
many of the more conscientious manufac- 
turers were displaying package units that 
were audibly improved. I guess in the pack- 
age field it is more true than ever that "you 
gets what you pays for." So went the Show. 

As I said, the seeds of the Change were 
sown at the 1959 Show and the Show in 
1960 should be one of the most interesting 

in many years. For the decisions will have 

January, 1960 

With DYNAKIT you KNOW you have the BEST! 
The finest high fidelity you can buy at any price 

DESIGNED FOR STEREO 

O CI 
Or) 

oe 

PAS -2 $5.15 

New stereo control preamp with com- 
plete flexibility, fastest construction, 
and simplest operation 

Only 8 hours to build 

Truly unmeasurable distortion - below 
0.05 ° 

Two outstanding 35 watt channels (160 
watts peak) to power ony speaker 

Unequalled transient response 

Absolute stability with every loud. 
speaker without restriction of band- 
width. 

STEREO IN EASY STEPS 

Staat cad a duce 6 ot44c4#Ld4e 4y4teHm 

0 
!!1$34.95 

History- making "no- distortion" pre- 
amplifier which has never been 
equalled 

6 hour assembly 

Mark IV $59.95 

Either the renowned 60 wot Mork Ill 
or its new little brother, the 40 watt 
Mark IV 

3 hours to build 

Ezfa4cd ta 4rsatC%éed4 Menea 

Add on the 
DSc -1 $12.95 

Every stereo function at your fingertips 

Unsurpassed flexibility 

Unitized panel or cabinet mount avail- 
able as an accessory 

Just add on the second Ma,k III or 
Mark IV and you can hove the most 
highly recommended, most desired 
stereo amplifier ensemble for less than 
20 hours of your time. 

See and hear Dynakits at your local dealer 
A post card will bring complete specifications 

DYNACO. INC. 3916 Powelton Ave. Phila. 4. Pa. 
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why your next speaker 
system should be 

ÑEwAUDAX 

PARAFLEX 
Only Audax incorporates the 

Patented Paraflex Foam Suspen- 
sion to give longer travel to the 
cone, resulting in honest bass 
without boom or hangover. You 
get bass with real bottom! 

New Styrofoam Radial Strut - 
Bracing reinforces cone, assures 
rigid piston action, preventing 
cone break -up. Eliminates distor- 
tion, provides clean reproduction 
up to the full -rated power output. 
Needs as little as 10 watts output. 
You get greater amplifier economy 
In stereo installations. 

New Oriented GrainProcessed 
Magnet gives 20% more efficiency 
than standard Alnico V. 

New Ducted -Slot Enclosure spe- 
cifically designed to enhance the 
depth and striking realism of the 
Paraflex high -compliance speaker 
units. Speakers are located sym- 
metrically on each side of the 
ducted slot, resulting in clean bass 
without trace of boom or unnat 
ural heaviness. 

New, dramatic enclosure styling 
by George Nelson- featuring... 
new, three-dimensional Dynel 
"Acoustiscreen" grille, removable 
for cleaning! 

Audax Paraflex Speakers are 
lab- tested and a performance seal 
on each unit indicates its reso- 
nant frequency ± 1 cycle. 

Model CA -90 12" x 12" x 24" with two lull range 
speakers -$99.95 

Model CA -100 15" x 12" a 25" with two 10" full 
range speakers and 2 matching cone tweeters - 
$139.95 

Also full line of component speakers 

Write for free catalog and specifications, to 
AUDAX Division of the Rek -O -KUt Co.. Inc, 
Dept. EW -1, 38 -19 108th St., Corona 68, N. Y. 

Name 

Address 

City State 

Roper? Morhan Exporting Corp.. 458 Broadway. New York 15 < 
Canada: Atlas Radio Corp.. 50 Winepld Ave., Toronto 19, Ont. " 
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been made, the battles will have been fought 
and won or lost, and in the aftermath and 
the sorting out process, the Change will have 
taken place and we will have entered a new 
era in audio. 

SESS IONS 
BLACK MASKERS SUl'l'E 

AIcPHEE 
TARIIH -TAB' 1I,1\ 

Eastman R0,11,-ter S.nlpl Orchestra 
laded Io Iloward Hanson. Wren:, 

Stereo SR90103. Price $5 .95. 
Both of these works have appeared pre - 

viously in mono format and at the time of 
their issue created quite a stir with their 
exotic scoring and tremendous sound. The 
McPhee piece is programmatic in content and 
is derivative in the sense that it uses some 
elements of the gamelan orchestras of the 
East. The inspiration, in McPhee's own 
words, is South Seas, most likely Balinese in 
origin. It is an attractive little work with a 

wonderful rhythmic figure in the opening 
bars and this same sense of rhythm and 
vitality is maintained throughout the work. 
As noted. there are gamelan elements here, 
so there is some interesting use of high per - 
cussives. 

The important work on this disc is the 
suite from the "Black Maskers." This is a 

very' powerful, very stark work and, in spite 
of the fact that it is full of dissonance and 
atonality, it will have a strong appeal for 
many people who normally do not take to 
modern music. This is masterful writing with 
superb orchestration and constitutes a real 
virtuoso exercise for any orchestra. 

Howard Hanson is completely at ease with 
this idiom and turns in a very vital, strong - 
lined performance and his fine orchestra fol- 
lows his urgings with great spirit and won- 
derful accuracy. 

For lovers of the big sound, this is a must. 
There are some great resounding tympani 
and bass drum smashes, high percussives ga- 
lore, ultra -brilliant and very forceful brass, 
and a pedal organ passage of very low fre- 
quency and great power that will truly be 
appreciated by owners of king -size speaker 
systems. 

As an example of stereo recording, the 
"Black Maskers" ranks among the very best 
thus far. It has those qualities of directivity 
and instrument delineation which are usual 
in Mercury's three -channel, half -inch tech- 
nique, but beyond this is a feeling of depth 
as well as a very' strong sense of acoustic pro- 
jection which is quite unusual and is one of 
the few stereo recordings that really display 
this phenomenon. The acoustics of the East- 
man Rochester Theater are, of course, among 
the finest in the United States and probably 
it was a happy combination of these acous- 
tics plus the type of scoring and the micro- 
phone pickup which has given us such a 

superlative recording. 
A final note. These works were coupled 

differently in their mono format, but I think 
this is all to the good as they complement 
each other very well in this coupling. 

LISZT 
P1:1 \O CONCERTOS #1 & #2 

Phillip, Entre , piania, with Piila- 
delphia /treht >tra c Ineted b. Eugene 
Ornland.. Col bia Mono M1,5389. 
Price 54.98. 

Some people may be a little confused by 
our young friend Entremont and the Liszt 
"Piano Concertos Nos. 1 and 2." You see this 
is a brand -new recording which has just been 

issued by Columbia in both mono and stereo 
and yet if you were to consult your Schwann 
catalogue you would find Entremont per- 
forming these same two concertos, but this 
time accompanied by Walter Goehr and the 
Zurich Radio Orchestra on a Urania label 

"Forget that lousy ruby, Ed. 
Let's pry this Jensen cartridge 
loose." 

EASIEST TO BUILD 
LAYER SelLY 
COLOR GUIDE 

DE LUXE HI- FIDELITY KITS 

101 GTK 
FM TUNER 

Finest tuner kit offered! "Standard toll" tuning unit is 
pre- wired. pre- aligned and can he tuned -In as soon as 
completed, without prntrvdonut adjustments. Reiter 
reception than tuners costing 2 or 3 times as much. 
Latest circuits, matched crystal diode detector. Foster 
Seeley Discriminator. AF(', Electronic Tuning Eye. 
Quiet, drift-free. Simply and successfully assembled by 
anyone with screwdriver, pliers and soldering Iron. 
Stet,by-rtcp instructions. Model 10I G'r K, only .. $59.511 

20 WATT STEREO AMP. 
Ile Luxe stereo at half the 
coot! Two II) watt chan- 
nels with 2 Pre -slops. 411 

watts peak. Fre. Iter. 
±0.51)11. 211 - 20.111111 ('PS. 
Complete controls 
21114K a51.5. 

10 WATT AMPLIFIER 
With built -in Pre -Gill P. 20 
watts peak. ere Iles. 
± 11111. 211 -20,11101 ('PS. 4 
inputs. Output: 4, 5. Ifi 
ohms. Automatic Loud- 
ness Control. 
IJOK 824.15 

Many other kits available- 
At dealers or sent prepaid with check or 31.0. 

'ERRS! 
GROMMES Div. of Precision Electronics, Inc, 
9101.G King Ave., Franklin Park, III. 
Please rush details on Grommes Kit Line. 

Name 

Address 

City 

Your Dealer's Name 

State 
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and in mono and stereo to boot, by gad! 
Since it is the usual practice of recording 
companies to restrict an artist from record- 
ing the same work for some other company 
within a five -year period, either the Urania 
recording is very old or something's rotten 
in Denmark -or Switzerland in this case. 

Since Entremont has been with Columbia 
about two years now, we could calculate 
that, if a five -year clause exists, the record- 
ing must have been made in 1954 or earlier. 
However, Urania was not recording in stereo 
in 1954, but further checking reveals that this 
was originally recorded for the Concert Hall 
Society and was issued as a stereo tape. Sub- 
sequently, this and other Concert Hall mas- 
ters were sold to Urania and thus this crazy 
mix up. 

In any case, Entremont has a very ingrati- 
ating way with these well -ridden war horses, 
and his bright, fresh readings, full of youthful 
exuberance, are a delight to the ear after so 
many ponderous statements on these con- 
certos. A comparison between Entremont's 
old and his new recording reveals the progress 
of the artist ... certainly his touch is more 
facile and he seems to have a much more as- 
sured and positive attitude in his approach 
to these works. 

In terms of sound, even though my copy 
was mono, it sounded a great deal better than 
the poorly recorded stereo of Concert Hall. 
The piano is splendidly balanced against the 
orchestra and is particularly clean in its tran- 
sient response. The favorable acoustics give 
a fine impression of spaciousness and the 
sympathetic accompaniment of Ormandy and 
his superlative Philadelphians add greatly to 
the attractiveness of these performances. 

BARTOK 
CONCERTO FOR ORCIIESTRA 
TWO PORTRAITS 

Ito. al Philharmonic Orchestra conducted 
h' Rafael Kubelik. Capitol Stereo 
SC7186. Price $5.95. 

This is a magnificent recording, worthy of 
the attention of anyone who has a fondness 
for modern music. I heard Kubelik perform 
this wonderful music when he was with the 
Chicago Symphony and recall how impressed 
I was with the power and vitality of his 
reading. This, if anything, is an improvement 
over that memorable performance and most 
notable is Kubelik's superb handling of dy- 
namics ... one of the most important ele- 
ments in this work. Couple this with judi- 
ciously chosen tempi, which neither drag nor 
rave, and a fine rhythmic proportion which 
is beautifully accurate yet buoyantly expres- 
sive . . . and you have a reading of rare 
excitement. 

Sound -wise this is a fairly well balanced 
recording, except for the brasses which seem 
somehow subdued and not projected well 
enough forward. All elements are quite clean 
and Kubelik's dynamics are well realized. 
Stereo is good if you favor the type of 
pickup, in other words, excellent middle 
somewhat at the expense of directionality. 
However, depth is well maintained through 
intelligent handling of the spacious acoustics. 

Kubelik must have worked the Royal Phil- 
harmonic very hard for this virtuoso piece 
as they play with much more verve and ac- 
curacy than I've heard from them for some 
time. On strict comparison, the Dorati version 
still has the edge in over -all sound quality, 
even though it is mono. But the stereo ver- 
sion has its own particular merits in the 
smoothness and naturalness of its strings and 
the woodwind. Dorati's reading is also an 
exceptional job, although stressing rhythm 
more than most. 

Summing up, kudos to Kubelik for this 
thrilling recording . . he is a conductor 
whose talents are much more considerable 
than many critics would have you believe. 

A PLEASURE TO 
BUVat your franchised Thorens dealer's 

- - 

A PLEASURE TO 
... more features, more crafts- 

manship, more superb music -making quality 
for monaural or stereo 
L 

A A k4.SURE TO 
or favored customer, with the 
inspiring Thorens 1 -year guarantee 

to friend 

confidence- 

THE THORENS TD -124 TRANSCRIPTION TURNTABLE 
More rotating pounds than any comparable 12" turntable! 
More features per pound! Look at them: 

4 speeds ... 162/3, 331/3, 45, 78 
111/2 pound table for smooth running 
Exclusive double -table with clutch for 
fast starts 
Precision, hairline adjustment for all 
speeds 

Built-in illuminated strobe 

Easy arm installation or change . .. no 
metal drilling, no unsightly holes after 
arm change 

Built -in precision circular level 
Large, knurled, leveling screws 

Motor operates on 50/60 cps, any 
voltage from 100 to 250. 0.2 

o.. and many more. See the TD -124 at your franchised Thorens dealer's today. 

TD -124 
$99.75 net 

(Base only $9 CO) 

Guaranteed for one full year. 
Sold only through carefully selected franchised dealers. 

SWISS MADE PRODUCTS 
HI -FI COMPONENTS LIGHTERS 
SPRING -POWERED SHAVERS 
MUSIC BOXES 
NEW HYDE PARK, NEW YORK 
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FOR THOSE 

"IT TAKES TWO TO STEREO" * 

...the perfect team for stereo! 

For matchless reproducton of stereo recordings 

- the Model 196 UNIPOISE Arm 

with integrated Stanton Stereo FLUXVALVE pickup 

and the GYROPOISE 800 airborne Stereotable. 

Only the Stanton Stereo FLUXVALVE 

has the exclusive "T-GUARD' stylus assembly 

with the parallel reproducing element so important for stereo... 

only the GYROPOISE Stereotable revolves on a bearing-of .air 

in magnetic suspension... 

only the Stereo FLUXVALVE is warranted for a lifetime. 

In plain truth, here is more to enjoy - 
from both stereophonic and monophonic records. 

Fine quality high fidelity products 

by PICKERING & Co.. Inc.. Plainview. N. Y. 

WHO CAN HEAR THE DIFFERENCE 

o o ..m - oo.u oo F-10 o. ou.... on 

SPEAKER 
when it's in an enclosure. So why make 
it with fancy frills that may look good, 
but costs more and adds nothing to the 
performance? 

SPEAKERS put the emphasis on quality. 
which is on the inside where you can't 
see it, but can sure hear it. See what we 
mean? For literature, write... 

united u udio 
PRODUCTS OF DISTINCTION 
202 -4 East 19th St., N.1:3, N.1: 
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ENGINEERING 
HOME STUDY COURSES 

Courses written by world 
authorities in all branches of 
engineering and science and 
proved successful by thous- 
ands of our graduates. One 
hour each day in your spare 
time will start you off to higher 
pay, security and prestige. 
Personalized instruction 
methods ensure rapid pro- 
gress. Fill in the coupon and 
indicate the course of interest. 
We will send you a complete 
outline of the course and a 
booklet describing the Institute 
and our advanced teaching 
methods. 

RADIO 
ELECTRONICS 
TELEVISION 
CIRCUIT 

MATHEMATICS 
ELECTRICAL ENG. 
TELEPHONY 
CIVIL ENG. 
SURVEYING 
ARCHITECTURE 
FORESTRY 
MINING 
STRUCTURAL 
MECHANICAL ENG. 
INDUSTRIAL ENG. 

& MANAGEMENT 
REFRIGERATION 
DRAFTING 
PLASTICS 
AERONAUTICAL 

ENG. 
HIGH SCHOOL 
CHEMICAL 
MATHEMATICS 
JOURNALISM 
ACCOUNTING 

MAIL THIS COUPON TODAY 

CANADIAN INSTITUTE OF SCIENCE & T CHNOLOGY LIMITED 
737 Century Bldg., 412, 5th St. N.W., Wash., D.C. 

NAME 

ADDRESS 

CITY STATE 

COURSE OF INTEREST 

Canadians, Send to C.I.S.T., 737 Garden Bldg , 

263 Adelaide St. West, Toronto, Ontario. 

C.I.S.T. 

Mobile P.A. Systems 
(Continued f rom page 671 

we should be able to use the equipment 
as soon as it is turned on. The tran- 
sistor. with no filament. requires no 
warm -up time. Then, because there 
are no separate elements in the same 
sense as those in a tube. the transistor 
can operate under conditions of ex- 
treme shock or vibration. To keep a 
tube amplifier from becoming or ex- 
hibiting microphonic tendencies would 
require shock- mounting, further in- 
creasing the size and weight of the 
equipment. 

The circuit diagram of a modern mo- 
bile transistor amplifier that delivers 
25 watts from a 12.6 -volt battery is 
shown in Fig. 2. This is the circuit of 
the Bogen BT25 which can be driven 
to full output from a low- impedance 
microphone input, an auxiliary input, 
or a combination of both. 

It is interesting to observe the out- 
put stage where both transistors of 
the push -pull pair are mounted di- 
rectly to the aluminum chassis to pro- 
vide maximum heat dissipation. In ad- 
dition, the output is choke -coupled to 
the speaker for speakers) from the 
emitters of these transistors. However, 
this is not an emitter -follower arrange- 
ment as might be imagined at first 
glance but the familiar grounded -emit- 
ter in an unconventional form. The 
drive to the transistors of this stage is 
accomplished between base and emit- 
ter through individual secondary wind- 
ings of the driver transformer. The 
a.c. output is taken between collector 
and emitter, through the power sup- 
ply. 

The earlier stages are conventional; 
there is RC coupling between V, and 
V: the second stage is direct -coupled 
to the driver, V. These early stages 
have good stability factors to give re- 
liable operation within fairly large 
temperature excursions. This also 
makes the circuit non -critical as far 
as transistor replacement is concerned. 

Over -all efficiency of this amplifier 
is about 62% at full output. This in- 
cludes losses due to transformers and 
biasing and means that the battery is 
required to provide only 40 watts when 
the amplifier delivers 25 watts to the 
speaker load. When operated from a 
6 -volt battery source, 6 watts are avail- 
able from this amplifier, making it 
suitable for most p.a. applications. 
More than 30 watts can be obtained 
from a 15 -volt battery. Higher voltage 
operation is not recommended because 
of possible damage to the driver or 
output transistors. 

The commercial version of this am- 
plifier weighs 3 pounds, including its 
metal cage, and can fit into the glove 
compartment of most cars. In addition, 
it is priced below most comparable mo- 
bile tube amplifiers. 

REFERENCE 
1. JlilI,nan,.hlroD: ^l'nruunl T'Hbc .F Sent/. 

Conductor / lcct...r.ir.' .IrcGra iv -Il ill, r'tr 
York. -{ 
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New Amplifier Standards 
(Continued from page 511 

at the standard test frequency of 1000 
cps. 

Distortion 

The only distortion measurement 
specified in the new standard is that of 
single -tone distortion. which is basi- 
cally a measurement of total harmonic 
distortion. A 1000 -cps signal is applied, 
the amplifier is adjusted to full rated 
output, and an output voltage measure- 
ment is taken across the load. Then 
the fundamental component is removed 
from the output and the remaining 
harmonics and residual noise and hum 
are measured. The relation between 
these two voltages, expressed as a 
percentage. gives the per -cent distor- 
tion. In addition to rating amplifiers at 
rated output, it is standard to rate 
them at 3 and 20 db below rated output 
as well. This corresponds to half power 
(.7 voltage) and one- hundredth of the 
power (1/10 voltage respectively. It 
is interesting to note that no standards 
were set up for IM distortion tests. 

Hum and Noise 

Hum and noise factor is the ratio in 
db of the hum and noise voltages in the 
output with respect to the rated output 
at 1000 cps. Measurements are to be 
taken with the input terminals open 
circuited and short circuited. If gain or 
level controls are provided, these are 
then adjusted to reduce the output by 
20 db. and then 40 db. The hum and 
noise factor is then expressed as the 
lowest numerical value in db deter- 
mined by all the above tests. The stand- 
ard also specifies that the measuring 
instrument be weighted to follow the 
40 db (A) curve of ASA Standard Z 
24.3 -1944. It is interesting to note that 
this curve, usually employed in sound - 
level meters for low -level measure- 
ments, is down 27 db at 60 cps. 

Damping Factor 
This term, designated by the symbol 

DF, is the ratio of the rated or nomi- 
nal load impedance to the actual in- 
ternal impedance of the amplifier. The 
measurement is taken with a 1000 -cps 
signal applied and with the amplifier 
unloaded and producing a 1 -volt output 
across the 8 -ohm output terminals. 
Then an output load is applied, and is 
then adjusted until the output voltage 
falls to half the no -load value. Under 
these conditions the value of the load 
resistor is equal to the value of the 
amplifier's internal impedance. The 
ratio can now be set up and the damp- 
ing factor calculated. 

For additional details on the methods 
of measurements and standard condi- 
tions specified, we refer our readers to 
the complete publication "IHFM 
Standard Methods of Measurement for 
Amplifiers (IHFM -A- 200)." This is 
available directly from the Institute, 
125 East 23rd Street, N. Y., N. Y. at a 
cost of $1 each. 

January, 1960 

[f ll 

Í Mullard 

Trade Mark 
Mullard Ltd. 

.. 

MULLARD tubes and circuits, area y acclmme 
throughout the world for their advanced 

engineering and reliability, are in great demand 
for today's stereo amplifiers. 

Heading the preferred list for power output tubes 
is the MULLARD EL- 34/6CA7. This extremely 

linear output pentode which is capable of 60 
watts push -pull in Class ABi (60 watts per channel 

stereo -120 watts monophonic) gives a special 
superiority even to the finest components. This 

linearity coupled with a uniformity that is already 
well known make the MULLARD EL- 34/6CA7 

the first choice for superb sound reproduction. 

Design and build your stereo equipment around 
MULLARD. Circuit and interchangeability data for all 

MULLARD Electron Tubes are available at your 
distributor or write to Technical Services Division. 

"Circuits for Audio Amplifiers" is a new MULLARD publication in which the 
wide range of MULLARD high quality audio circuits is presented conveniently 
in one book. Four introductory chapters are devoted to theoretical and 
practical considerations of high quality sound reproduction with monophonic 
equipment or with stereophonic systems. The rest of the book comprises 
circuit descriptions, constructional details, and some performance figures of 
12 MULLARD circuits. These circuits include well -known MULLARD designs, 
some modifications and improvements to these circuits, and a number of 
completely new ones. Only $2.50 from your dealer or by mail from our 
Technical Services Division. 

INTERNATIONAL ELECTRONICS CORP. 
81 SPRING ST., NEW YORK 12, N.Y. 
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NEW FROM HOWARD W. SAMS 

"From Tinfoil to Stereo" 
The Evolution of the Phonograph 

by Oliver Read 
& Walter L. Welch 

Here is the most com- 
plete history of the 
phonograph ever writ- 
ten -from the use of 
tinfoil to the revolu- 
tionary stereo record - 
the whole exciting 
story of the men and 
events responsible for 
the development of the 
phonograph! 

You'll be fascinated by Ibis masterful ac- 
count of the evolution of the phonograph. 
Covers everything: man's earliest dreams of 
imitating sound; the Edison tinfoil phono- 
graph and the development of the earliest 
prototypes; the Patent struggles; the devel- 
opment of cylinders and discs; the coin -slot 
phonograph; the introduction of the internal 
horn; the beginnings of radio and its con- 
tribution to recording and reproduction; 
sound pictures and the phonograph; the 
war of the record speeds; growth of com- 
ponent systems; tote. vs. discs -right down 
to today. Includes dozens of rare photo- 
graphs. A wonderful book for every hi -fi 
enthusiast and phonograph connoisseur. 
525 pages, 6 x g ", fully 5995 illustrated. Only. .. . 

MORE NEW SAMS BOOKS 

"101 Ways to Use Your Ham 

Test Equipment" 
by Bob Middleton 

A practical "how- todo -it" 
book for amateur radio oper- 
ators and service technicians 
who specialize in the repair of 
ham radio equipment. (lives 
concise applications for grid 
dip meters, antenna imped- 
ance meters, oscilloscopes. 
bridges, simple noise gener- 
ators and reflected power 

meters. Each use is clearly describer], with full data 
on connections required. proper test priii,durett 
and evaluation of results. l.14 pages; 5 c sfB 
111W; illustrated. Only ..... L 

"Servicing Hi -Fi and FM in the 

Customer's Home" 
by Milton S. Kiver 

Describes a wider ngeofquirk. 
easy test methods for hi -fi 
amplifiers, AM -FM receivers, 
record changers, turntables 
and tales recorders. Includes 
several unusual new methods. 
such as the use of an AM de- 
tector probe to trace FM cir- 
cuits. Methods are selected 
for their quick, practical appli- 

cation and their ability to locate actual and poten- 
tial trouble spots in hi-fi equipment. Indispensably 
to anyone interested in servicing hi -fi. 
176 pages; TO x H!. "; illustrated. Only .., tì95 

ps 

HOWARD W. SAMS & CO., INC. 

Order from your Sams Distributor today, 
or mail to Howard W. Sams 6 Co., Inc., Dept. A10 
1720 E. 38th SI., Indianapolis 6, Ind. 
Send me the following books: 

"From Tinfoil to Stereo" (EPRI) 
"101 Ways to Use Your Ham Test Equip." (TEM6) 
"Servicing Hi -Fi in the Customer's Home" (SHK -I ) 

S enclosed. Send Free Book list 

Name 

Address 

City zone_Sfafe 

L m (outside U.S.A. priced slightly higher) -- 
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I' HAS BEEN some time since the is- 
sue of licensing generated as much 

attention as it is currently receiving. 
The mailer can never be considered 
dead. but it often goes into periods of 
relative inactivity. Spearheading the 
renewed interest is the adoption of a 
licensing ordinance in Kansas City, Mo. 
This community now joins such others 
as Detroit, St. Paul, and the State of 
Louisiana in using some legal instru- 
ment for passing on the qualifications 
of TV service technicians. 

In communities where such regula- 
tory legislation has been rejected re- 
cently, advocates of licensing have not 
taken such actions as defeats. but 
rather as steps toward the goal. For 
example, president Bob Larsen of the 
Empire State Federation of Electronic 
Technicians Associations has resigned 
his office to devote his concentrated 
energies to the fight for a licensing lacy 
in New York Slate. This follows the 
rejection by the legislature of a certi- 
fication proposal by only a few months. 
Opposing the trend, one association is 
behind a move to test the legality of 
the Kansas City ordinance. 

In many localities where licensing 
has been rejected, legislators have giv- 
en as a reason the fact that existing 
laws should be sufficient 10 deal with 
unethical service businesses. Basing 
their strategy on this point, many as- 
sociations are reporting questionable 
operators who may be violating sales 
tax laws, general businesses- licensing 
regulations. business zoning rules, and 
other local requirements. 

Related to the matter of questionable 
operators, there is an increasing tend- 
ency to consider the role of the part - 
timers and to establish standards with 
respect to them. This includes an in- 
creased willingness to recognize that a 
part -time service technician is not 
necessarily the sanie as a "night 
crawler." 

Also in the news: a growing wave 
of thefts from service shops. often giv- 
ing the appearance of organized activi- 
ty; the question of what is a fair price 
for service calls; and electron tube 
pricing. 

Tube Prices: Cincinnati 
President Stan Shaffer of Cincinnati - 

TESA has something to say on propo- 
sals to reduce the mark -up on tubes to 
make these items less profitable for 
the drug stores to handle: "First of all 
the druggist, etc., couldn't care less if 
the list price of tubes is lowered be- 
cause his total investment is approxi- 
mately 4 square feet of floor area and, 
if he made nothing on tube sales, he is 
still creating store traffic he normally 

wouldn't have. Secondly the illegiti- 
mate part -timer can't be hurt because 
his income. after the cost of parts, is 
all profit and losing 50 cents or so per 
tube isn't going to slow him up at all. 
Thirdly. to get an idea just how this 
will 'help' you, mentally deduct half 
your tube profit from your net income 
last year." 

Louisiana Licensing 
Harold J. Yuratich. director for the 

Louisiana State TV Service License 
system. reports that state officials. the 
public, and the service industry are all 
satisfied with the way in which the 
statute has been working out. Louisi- 
ana can claim a "first" : as far ¡IS 

licensing on a state -wide basis is con- 
cerned, it is a pioneer. 

TEAM Fights License Law 
The Electronic Association of Mis- 

souri. one of the most articulate of 
those established service associations 
that is opposed to licensing in princi- 
ple. has elected to do something about 
the passage of such legislation in its 
home state. At the request of TEAM. 
two principals have filed suit against 
the mayor, the commissioner of rev- 
enue, the chief of police. and other offi- 
cials of Kansas City. They question the 
validity of the recently passed law. 

Says John V. Glass in "TEAM News," 
"Your business will be regulated by 
four of your competitors. There is not 
one word of protection for you from 
false accusation. personal animosity, 
and discrimination from a board domi- 
nated by politics. No provision is made 
for appeal from decisions of the Board 
or the Commissioner of Revenue." 

Tax Evasion, California 
Television Service Dealers Associa- 

tion of San Mateo County, Calif., has 
been scrutinizing local ordinances care- 
fully to turn up some interesting an- 
gles on do -it- yourself tube checkers 
located in non -service businesses. Most 
cities in the county require the licens- 
ing of vending machines and other 
such devices, but it has not been the 
practice of owners of these tube check- 
ers to comply with the requirement. 
Also there is some question as to the 
evasion of property and other business 
taxes with respect to these testers. 
TSDA points out that, since established 
service businesses do indeed pay such 
taxes. they are at a competitive dis- 
advantage. 

Texas Tax Law 
Revisions in the state tax laws are 

being used by TEA of San Antonio and 

ELECTRONICS WORLD 
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other Texas groups as the basis for 
strategy in combating illegitimate 
service technicians and drug -store 
checkers. One provision of the law re- 
quires that a sales slip he written on 
each transaction giving the customer's 
name, items sold, and the tax collected. 
The TEA affiliate is prepared to re- 
port violators in the area of radio -TV 
service. 

RTTG -TESA of Miami. following a 
plan similar to that being used in 
Texas. says, "Help put the illegitimate 
part -timer in business - report his ac- 
tivities to the license bureau, tax col- 
lector, and zoning board." 

In some areas where there are effec- 
tive laws to control weights, measures. 
and similar standards another tech- 
nique is being used on questionable 
tube testers. Service groups are ask- 
ing that such devices be checked for 
their accuracy in providing measure- . ments of tube quality and that they 
be controlled where it is found that 
they give misleading readings. 

Part -Timers 
NATESA has been giving serious at- 

tention to defining the role of the part - 
timer. As reported by the "Newsletter" 
of the Television Service Association 
of Northeastern New York, the Na- 
tional Alliance recognizes two types of 
part -timers: the properly qualified one 
who has had sufficient background and 
experience, and the one "who may be 
your mailman, garbage collector, et at. 
who has never had training" but who 
"owns a tube caddy and a lot of nerve." 
NATESA is attempting to establish 
standards that will help in different iat- 
ing between these two groups. 

In a related endeavor, members of 
the service industry have met in In- 
dianapolis Ind. to set up standards for 
recruitment, training, and testing at a 
regional apprenticeship conference. 

In areas where TV service licensing 
does not exist, urges NATESA's Frank 
Moch, the local industry should adopt 
"self- licensing" either to force the 
part -timer out or put him legitimately 
in business: "Use every applicable tax, 
and other agencies, to force the part - 
timer to assume his proper business 
burdens. This office will be more than 
happy to cooperate with you and make 
available to your group data gathered 
on both of these plans (licensing and 
self -licensing l." 

Bait Advertising, Pasadena 
T h e Independent Star- News o f 

Pasadena, Calif., will no longer accept 
television service advertising in which 
the price of a house call is mentioned in 
the copy. This newspaper joins a long 
list of other media that have adopted 
such a policy, usually as a result of the 
efforts of local service groups. Says 
the Star- Netas, "Decisions of this 
sort are based on public reaction and 
the desire of newspapers to maintain 
the highest standards of truth in ad- 
vertising." Copies of the daily's notifi- 
cation went out to 22 service firms in 
the Pasadena area. 130 
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Service Technicians! YOU EARN MORE... 

YOU RATE with the public when you own 

the PHOTOFACT service data library! 

"Sams PHOTOFACTS are as im- 
portant to my shop as the instru- 
ments I use. Sams are a must in 
an up -to -date service depart- 
ment." 

-Louis Michael 
Aliquippa, Penna. 

YES, il' you are one of the thousands of 
owners of a complete PIIO'l'oI "A('T 
Service Data Library, you are enjoying 
maximum earnings. It's inevitable. be- 
cause no matter how expert you are, 
you can always safe more time on 
any job, get more jobs done daily- 
EARN MORE, I):11 IN AND DAY OCT- 

Moreover-as the owner of a com- 
plete l'IIOTOFA('T Library, you know 
your customers' sets best. You can 
actually show each customer you have 
the l'IIO'l'OF.1('I' Folder covering his 
very own set. Result: You command 
public respect and acceptance which 
paves the way to more business and 
earnings for you... 

"PEET" 
PROGRAM 

BIG NEW PLUS! 

get the 
details 

If you now own a 
PHOTO FACT Library, 
you can apply for 
membership in the 
powerful new "PEET" 
program, designed to 
build prestige and 
business for the Serv- 
ice Technician who 
qualifies. Ask your 
Sams Distributor for 
the "PEET" details, or 
mail coupon today! 

r 

HOW TO STAY AHEAD... 
Today, the truly successful Serv- 
ce Technicians are those who 
own the complete PHOTOFACT 
Library, who can meet aid solve 
any repair problem- faster and 
more profitably. And these men 
keep ahead because they're on a 
Standing Order Subscription with 
their Distributors to receive all 
new PHOTOFACTS as they are re- 
leased monthly, 

For PHOTOFACT Library Easy - 
Buy Plan details and Standing 
Order Subscription, see your 
Sams Distributor today, or write 
to Howard W. Sams... 

HOWARD W. SAMS & CO., INC. 
1724 E. 38th St., Indianapolis 6, Ind. 
3 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: full -time: part-time 

My Distributor is* 

Shop Name 

Attn 

Address 

City Zone State 
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ALL NEW HEADPHONES 
HS -30 Low Imp. rte 

r 
wt.l 5 1.50 

N -16; U High impel 3.95 
TELEX Boon, Headset a tb Cord 24.00 
TELEX Twinnet with Cord. 3 ox 10.00 

A Cusbìons 
loom Headset w /Mike. Cord 

12.00 
N -16 /UR Room Headset w /Mike, Chamois 

1E.00 Cups. Cords 
Earphone Cushions. Chamois. 1r 

1.50 9 T.17 Carbon Hand Mike .79 T -30 Carbon Throat Mike 
T-45 Army and Navy lap Mike 1.33 
T -34 Carlton Mike w /Retrax Cord 3.95 F -3 Handset 4.00 R5.30 Navy Type 

ST NCHROSCOPES MODEL TS -34' AP 549.00 
SOUND -POWERED DYNAMIC PHONES Pr .75 
REC. MICROWAVE R -111 APR -5 39.00 

APB RCA -SIX TUBE RECEIVER 17.50 
TEST SET AN ARM 30 for testing URC 

Nandi- Taures. new. complete.... $ 25.00 
B C -659 TRANSCEIVER with PE -120 POwer 5 24.00 
ARN -7 COMPASS, complete $175.00 
ARN -6 COMPASS, complete 5195.00 
ARC -3 TRANSCEIVER, complete 

-S-METER 2.90 SQUARE It a' .-METER 
BC-603 AC-SUPPLY 

`tlilrcatiun'rlei.d,rÌnrpN,gsldiretlyilnto Jone.t modificati ... 
$9.95 

T -47 /ART -13 TRANSMITTERS 
100 Watt 2 -10 MC Autotu. S39.00 n. 
excellent cond.. with tube. 
TS-328,U FREQUENCY . 400 c,, ha. . 114 atIT., 
reed type. Bakelite case with test leads, 22.50 iiL Y 
r scellent cond,ltrrr., checked 

MOBILE & FIXED VHF SETS 
Complete set for 110 -v operation Including SCR -522 
Transceiver. RA -62 Rectifier. J -type ground antenna. 

mtrol Box. t fits. ectors. tubes (less ystalsi. 
4:zeell.nt condfilon CAA` 5124.00 Seel. 

above for 12 24.v operation including 
PE-08 ái2 -vr or PE -04 

or 
Dynamotor a of 

S89.0Ó 
Both 

limited time only 
purchased 11.94.00 

RA-62..0 
HF 110/60 eye. 

SUPPLY 
L Like new LTD QTY 

..F 

KITS only for trace. Contains special storm*, recti- 
fier, regulator and connectors w /ea...ul le. (,11.00 
SPECIAL ONLY tl 

GROUND -PLANE VHF ANTENNAS $9.95 
GOOD FOR CITIZENS RAND FROM 30.200 MC -NEW 

SPERTI VACUUM SWITCH. SP21 or C11,24161 or 
1..E. -SO.5O. new. facumy Iara 

Special 1125 Each t 
` S12.00 dotes -$05 00 hundred 

rectifier. Excellent Condition CAA 
cert. 

SEND FOR NEWEST FREE CATALOG 

55.00 Min. - 25% De . C.O.D.'S - F.O.B. Conn. 

HI -MU ELECTRONICS 
133 HAMILTON ST. , NEW HAVEN, CONN. 

SPECIAL! 
AI UNIVERSAL 6/12 VOLT I ' VIBRATOR POWER SUPPLY 

r/. Rating 300 V. C 100 mill. / Ideal for all types, of mobile 
applications. Chassis in 

-,./ / W.'.asvet6- ,511.95 Wand New 

MOTOROLA TRANSCEIVER 
Model FMTRU 80D (A) DSP13 

nakay 
Bitte., narrow -hand, :Gr V. Uynai..ot r supplie. 
Frei,. 152 -174 Mc. Complete pith i trots. 
checked -nut excellent $199.50 mai.. 
For 12 V. operation 5239.50 

MOBILE RADIO EQUIPMENT 

2 PIECE MODEL FMTR 30 -50 MC ED. 7 

FM MOBILE TRANS. & REC. -6 VOLTS 

nikv. rides A tats Q 
Apeeille frequency. modified' for -r'. x7h109.95 
MODEL operation, 1149.95 

MODEL 2210 152.162 MC FM MOBILE 
TRANSMITTER & RECEIVER -6 VOLTS 

Trans. mull,ìed in accordance with latest FCC Rev. 
for 203 -3 emission. e 

r, 
,. Complete with antenna. cables. 

control need. mike & crystals around your spe- 
cific .. e 

nS 
heady for Immediate 39.50 insml rat ion Specially priced 

MODEL 2210 -12V. opiralio.. 5162.50 

Model 50 UFS 60 Watt 30.50Me Base Station 
Doused 34.. upright miomet. modified f 2rry3 

ditissioi. Operat s1111 
1111ÁC. Revco,- $249.50 n. 

Include 25% deposit with order -balance COD. 50e 
handling charge en all orders under 55.00. All 
shipments FOB our arehouse. NYC. 

In RE MN =--- --- -eM - -- 
PLATT ELECTRONICS CORP. 

20 MURRAY ST., NEW YORK 7, N. Y. 
Telephone: COrtlandt 7 -2575 
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Wide -Band Millivoltmeter 
(Continued front page 59) 

5 of V. and the ground connection from 
pin 2 of V, are left open. All tubes are 
placed in their sockets except for recti- 
fier V., and the slider on R is set so 
that the entire resistance of 400 ohms 
is in the circuit. Connect a d.c. volt- 
meter between point X and ground, 
plug the instrument into an a.c. source, 
and turn on power switch S.. The read- 
ing will doubtless be below the 24 volts 
required for the heaters. Keep reduc- 
ing the resistance of R,. (with power 
off) until the desired 24 volts is read. 

With power off, plug rectifier V. into 
its socket and set the slider on R.. so 
that the full resistance of 2000 ohms is 
in the circuit. Connect an ammeter 
(0 -100 milliampere scale) between pin 
2 of V,, and ground. Turn on the power 
and note the reading. R,. should be ad- 
justed for a reading of 35 milliamperes. 
Since this concludes power -supply ad- 
justments, the amplifier "B +" lead may 
now be connected to pin 5 of V, and the 
ground connection made from pin 2 
of V. 

Turn meter switch S. off, turn on 
power switch S., and allow several 
minutes for the tubes to warm up. 
Check the heater, plate, and cathode 
voltages (shown in Fig. 3). If an oscil- 
loscope is available, it may be plugged 
in at J2 and the amplifier output 
checked for any spurious signals while 
switching the range switch through its 
various positions. If any signal is pres- 
ent at the output, the offending stage 
may be found by successively shorting 
each grid to ground. If a scope is not 
available, headphones may he used. It 
may be necessary to place the cover on 
the instrument when checking the 10- 

millivolt scale to prevent any external 
a.c. pickup. 

If the output is clean, pull the scope 
plug, set the range switch to the 100 - 
volt position, turn meter switch S, on, 
and rotate the range switch down 
through the lower scales. The meter 
should remain at zero on all scales. The 
instrument is now ready for calibra- 
tion. Set the range switch to its 10 -volt 
position and apply, through shielded 
test leads from an accurately known 
source, exactly 10 volts r.m.s. (prefer- 
ably at 1000 cycles). R,1 is then ad- 
justed so the meter reads full scale. 
and the instrument is completed and 
ready for operation. 

Other Facilities 
The meter switch (Sa) and pin jacks 

(J2, J,) provide for use of the micro - 
ammeter itself as a bench meter. The 
switch is also useful for taking the 
meter out of the circuit, when changing 
inputs, to prevent any damage. 

The signal may be observed on an 
oscilloscope at the same time it is being 
metered by inserting a plug for the 
scope into J2 just far enough to con- 
tact the closed- circuit jack. The instru- 
ment may also be used as a high -gain 
pre -amplifier by inserting a plug all the 
way in at t. This cuts out the meter 
circuit and its associated 15 db feed- 
back, providing approximately 9.5 volts 
output with 10 millivolts on the grid of 
VI, a voltage gain of almost 60 db. 

It will be necessary to make up a 
shielded probe with a shielded lead for 
audio signal tracing. The instrument 
may also be used as an r.f. signal tracer 
by using a crystal- detector probe at the 
input, and the signal may be taken out 
at J. to headphones or an audio ampli- 
fier for aural tracing. The circuit for 
such an r.f. probe is shown in the lower 
right -hand corner of Fig. 3. -3)- 

HANDY FILAMENT CHECKER 

By NICHOLAS B. COOK 

TIIE IDEA of series- string fill has 
cootie a long way since their use in 

Christmas -tree lighting. Today, in addi- 
tion to ter c a.e..d.c, radius, a 

large number of TV sets Ont such fila- 
ment strings, wills special lines of tubes 
designed for the purpose. However, 
when the lights go out, the old problem 
rvnuliII Which one is open/- Test- 
ing the headers of individual tubes is still 
the st reliable way of getting the an- 
swer, but also the l -eonsu , 

Compact, multi- socket fil.. nt check- 
ers are probably the ;t convenient so- 
lution to the problem, but st available 
types have limitations. Dependence on 
an a.c. supply through a line cord limits 
mobility and introduces the hazard of a 

live circuit in a metal box. Battery -oper- 
ated checkers have the disadvantage that 
the flashlight type of bulb ordinarily 
used limits battery life, especially if the 
light weight and pactness of the 
smaller cells are desired. Also such bulbs 
often limit the range of filament volt- 
ages that can be checked. However, 
these handicaps can be overcome by us- 
ing No. 48 (or 49) panel lamps. 

With either of these bulbs, a self -con- 
tained checker small enough to fit in the 

palm of the hand or pocket can be built 
for al t dollar, including two tiny 
penlight cells. The lamps DTP rated at 
only 60 nut. If wired as shown below, 
using only three sockets, the majority 
of currently popular types can be tested. 
The 15 -olioi dropping resistor limits cur- 
rent to the rated value even on short cir- 
cuits. It also helps make it safe to test 
even 1.5 -volt tubes, with the pilot bulb 
giving a bright glow. The glow is still 
perceptible with such 50 -volt tubes as 
the 501.6. The upper limit is a filament 
or other load of al t 75 ohms. Test 
leads connected to the jacks permit 
checks on picture tubes, loctals, speak- 
ers, coils, switches, and other low-resist- 
ance c ponenis. -302 

Cost and parts requirements are modest. 
JACK 

OCTAL ISA 

NO 4B 

T3V 
JACK 
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LORAN R- 65'APN -9 RECEIVER 
& INDICATOR 

I 

A 
1... l 

nu 00 

Accurate to ill 
l 

S19.50 

.. ,.. 
ii;so 

1111 

r 
l 

"`'"ii ,I 

SCR -AR -283 Transmitter- Receiver 
Consists of RECEIVER. 201 to 395 Ke and 
2500 to 7850 Xe. TRANSMITTER. 2500 to 7700 
Ky. for 1 mnodulald. tune -modulated, or voice. 
He. 'hat glt, at this fantastically low 
price: Receiver complete with 0 tubes: trans- 
mitter complete with 4 tubes, Dynamotor for 24 
l' DC operation, 5 coil sets 2 control boxes. 

tenna itching 'relay, opering 1 ' n 1. ALL 
BRAND NE 

at W- 
95 and All Yours, for only 

NAVY AIRCRAFT RADIO RECEIVER 
4616 

Tube co in 4 hands. lì ecei 
with 

Arent 
receiving. ' Ld 

chase. S de aoadu, hand 
change. and ae tuning. \ 

b e 

A \(, to Illuminated dial. 
motor, Ilsi-it 

with trine.: and dyna- 
$16.90 

Like New $28.50 

BC733 VHF 10 -TUBE AIRCRAFT RECEIVER. 
6- channel slat control. Freq. 108.3 to 110.3 Mc. Dual filter range. Easily converted ted for 1 

$ 
tracking Sputniks! 

$7.95 Esc. d. Complete with tribes 
Brand cNew complete with tubes $5.95 Dynamotor for above 12 or 24 V.-New $5.95 

AN /APA -38 PANORAMIC ADAPTER 
\c:I>. Andy... -r. :l0 Mr tether I'requencv. 2 

Rand IVidth. Total .scan 111 \lc :1 rip. _liar .:1w -tomtit "t .n \.,u uhle w,rp freq. 
cal 16011 ey cues.. l'sr regular sersiee Including II tube- . $ 1 9x50 t der re lic ::II'I LIKE NEW. 

ASB -5 'SCOPE INDICATOR 
BRAND NEW mclud- 
inq all tubes, together ` -- with with 613P1 'Scope 
Tube. Originally d 

_G '.` in Navy Aircraft 
RADAR equipment. 

for Easily converted for 
/ AC operation. 

VALUE $250.001 ex 
- OUR LOW 

$ 
15.95 

PRICE 

SCR -522 2 -METER RIG! 
11, ru> THE Tt: e channels. Xtal-r n .rAnr d They're 

compote tt'R.522 Track 
and 

a uI to all le top rack and metal gave. `!$32.32 ' Idol NATION mSpecial 

TransmltIer Only. with all tubes 517.50 
Ace esrones for above available. Si 7.x0 

,,- LORAN APN -4 
FINE .: NAVIGAT ONALAEQUIPMENT 

Determine exact g aphlc position ofw our heat or 
Plane. Indicator atril receiver c.nnplete with all tubes 
amt rrvatal 
INDICATOR / 

P 
RECEIVER $49.50 

R 9e,APN4, 
comp 

wIt1 tubes. d 
Receiver -Indicate an above. IIRANI, NEW ..569.50 
Inverter for abov unit available from stock. 

Lte 
;3 -- 

u li 

5,, s 

LORAN APN /4 
OSCILLOSCOPE 

Easily averted for use on ra 
alo -TV service bench. 

a 

Completely Assembled 
LIKE NE.W! Supplied with 5- Scope. type $14.95 $CPI onIV 
Brand New 519.50 

BC -906 FRED. METER -SPECIAL +` . Cavity type, 145 to 235 Mc. 
A BRAND NEW, complete with 

L 
SO 

antenna. Manual included. 

!I OUR 
LOW $9.88 

STANDARD TUBES 
Removed from Brand New Gov't Equipment RECEIVING SAC? 55 315 2 IS GAGS 35 616 32 

SAKS 35 
6C4 .25 
GALS 33 
634 59 6X5 35 

SPECIAL URP. 
3E29 4 25 
807 95 
813 5 95 
814 2 29 

937 
1825 
1629 
2013 
2014 
9X-1S O .. 

85 
29 
29 
39 
39 

.5.93 
_ _ 

Direct E nt d for radio equipment. Uses O flashlight hafts. Provides bias for Microphone 

IAREMOTE CONTROL RM-S2 

and sidetone to headset. III or In Imp.. Mike 
Patchpunit. BRAND 

Makes good penne $2.49 
SCHEMATIC DIAGRAMS nn.h7pay , ñnt. 65e 
SEND FOR FREE CATALOG, many more Wonderful Sow plus uy.! 

January, 1960 

AN/ART-I3 100-WATT XMTR 

,, ̀  }ryv 
.ß--A,. 

r 
1 

J: 
V W >-G _ s a : ̀- ;r-- 

11 CHANNELS 0 $Q,8 200 -1500 Kc e 57 
2 to 18.1 MC Complet. with Tubes 

,lrnhi Surmoule Aircraft Transmitter. AM. 
thick chin In of 1en pre ahan- 
I:d tuning. 

change ally 
ruin!* 

ike. Highly stable. highly na 
v F'nt rl Roil! Sial ,ntrn1l +I aalibrntnr. 

plia! I modulate ISt 11 

in 
final ,,to too lilt'.. las. -11. 

A Real '111.'1 "' Ii: btu at nu low pri,v:r$48.50 
Trig. IN, S l .nn. ENE. 

0.16 Low Freq. Ose. Coil for ART -13 7.95 
24V Dynamotor for ART -13 11.95 
Access lea available for sod. Icgn..es Invited. 

tv kNwvwr4Pr+tP+.PV4 
THIS MONTH'S SPECIAL 

MARINE/MOBILE DYNAMOTOR 

ñC 
INPUT: 1"\ I`:.\ e : 21, 

V. OC OUTUT: ._ 
t 'voltage I 

i 
< 

. : her I .gJ;"- rhm< 
BRAND NF:w III u,:ih:,l 
MEW with tilIer ha. ...irk moon, 
`Imre b a.h,.. TERRIER- Il'RIL1: 

st:tsH: itag. *2I..-p11. 
T $16.50 THIS Nl l' y1uM1'rll 1r 

Reg. 
$24.50 

DYNAMIC BOON MIKE M- 33 /AIC. Low Impedance. With 
ttttt ling bracket for attachment to headsets. A REAL 
VALUE t 53.95 

IC IKE. with "Press -to -tall' Switch 
handle. corn and Plug -BRAND NEW. only $2.95 

IC IKE. aircraft. ade by Telelhome Corp 
Press- lo.talk Switch n mike. BRAND NEW 54.91 

HI -FI DYNAMIC HEADSET with Cushions 
Frog. : 40 -14000 CPS. No Distortion. $1.65 RAND NEW 

pds 

MICROPHONES Egeell4Rt I 
Description Used NEW 

T -17 ...Carbon Hand Mike $5.45 
T -30 ...Carbon Throat Sinke...$ .34 .74 
T -45 ...Army and Navy Lip Mike 1.23 I 
TS9 ...Handset 3.88 
TS 11 .. Banat-et 3.95 I 
TS -13 .. ¡land. +et 4.25 
RS -38 . Nacv Type 4.75 I 

HEADPHONES 
Model Description 
11523 ..High Impedance 
NS -33 ..Low Impedance 

Model 

Excellent BRAND/ 
Used NEW 

$2.19...$4.65 
2.69... 4.65 

11S30 ..Lmr Inn. tfeatluowt.I .90.. 1.65 
H -16 /U .111/ch Imp. (2 units) 3.75... 7.95 
TELEPHONICS -600 ohm Low Impedance 
HEADSETS. BRAND NEW. PER PAIR $3.25 I 
CD -307A Cords, with PLS5 plug and JK26 

-Earphone- Cushion. -for' above- pair " "" 50 I 

MOBILE -MARINE 
DYNAMOTOR 

Input 12V DC. output: 625 V 
DC @ 225 Ma. for prelsi to- 
talk intermittent 

(' 
on. 

OUR LOW 1PRICE.. $6 45 
OTHER DYNAMOTOR VALUES: Excellent BRAND 
Type Input Output Used NEW 
DM -2S 12V 2.2A 250V .O50A 54.50 
DA-1A 28V 1.6A 230V .100A 3.95 
DM -28 28V 224V .07A 2.75 4.75 
DM -32A 28V 1,1A 251/V .05A 2.45 4.45 
DM -33A 28V SA 575V .16A 

28V 7A 540V .25A 1.95 3.75 
DM -34D 12V 2A 220V .080A 4.15 5.50 
DM-53A 28V 1.4A 220V.080A 3.75 5.45 
DM-64A 12V 5.111 275V -150A 7.95 
PE-73C 28V 20A 1000V .350A 7.95 10.50 
PE-86 28V 1,25A 2S0V.050/1 2.75 3.85 

TG -34A CODE KEYER; 
Self -contained automatic unit 
reproduces code practice sig 

Js recorded p on Paper tee 
a 

By u of built -in speaker. pro 
vides code- practice signals to 
one or more persons at 
speeds from 5 
to 25 WPM. $16.88 

Please cruse 259' D . .'t with o tl arges nee C.O.D. or Remittance Full. 
Deposit 

Ñ and!. 
Our 

ware on all ders Under All shipments F.O.B. Ovr Prnsr, Ñ.Y.C. tl Me.cnanel.r .dabs rt ro p.,o. sva and P..rr ee.,nnr. 

G &G Radio Supply Co. 
Telephone: CO 7 -4605 

51 Vessy Sf.. New York 7, N. Y. 

FM TRANSMITTER - 
RECEIVER a o Woo 

APN 1. -120 to 460 Mc Ai pB J " 
halt Radio altimeter equip- a O11.1 

í11.,^, I o lent. Tubas: 4 -955, 3- - - 
no 

112SJ7. 1- 12SII7. 2- . 
12110. 1-V11150. Complete with 
all tubes and mount. For 27 V DC. $8.95 
BRAND NEW 
Original operating c. meal fm- alb," $1.00 

ARC5 /R28 RECEIVER ' 
stet.t. lab O. I5' Mc 

4 crystal ch'mnein. Complete $24.45 ' IL.I witt, Iti Thbass BRAND NEW tl 
110V AC Power Sup. Kit for above 59.75 

ARC- 5/T -23 TRANSMITTER 
100.150 Mr Include. 2 -832A. 2- 1025 521.50 Tutu, BRAND NEW L/f 
SPECIAL Limited quantity ARC -s /23 emitters. 
OFFER! Excellent Used. less tubes........ 55.95 

MD -7 MODULATOR fur T -23. complete With $9.95 4 tubes. LIKE NEW t1D .7 

ARC -5 MARINE RECEIVER -TRANSMITTER 
Navy Type Comm. Receiver 1.5 to :1 $16 I .951 Me BRAND NEW with 0 tubes `57 V 
Navy Tv a Comm. Tr.nsmltter 2.1 -3 512.45 Mc BRAND NEW wllh 4 tubes and Ktal I a7 f 
MODULATOR for above. new with tubes 55.95 

234 -258 MC RECEIVER 
AN /ARR2 

BRAND NEW I1 -tube UHF 
Tunable Receiver with ache - 
mastic. Only a few at this low k) price! 
Complete with tubed s 

SCR -274 COMMAND EQUIPMENT 
ALL COMPLETE WITH TUBES 

vied 
BC -453 Receiver 190.550 KC 514.50 
RC -454 Receiver 3.0 Mc 9.45 
RC -455 Receiver 0 -9 MC 10.45 
I1l -450 :i- Receiver Control Box 1.29 

Like 
NEW 

516.50 
12.45 
12.45 

1.75 

110 Volt AC Power Supply Kit. for all 274 -.N a. 
ARC'-; Receiver.. GOn,plele with metal $7.95 

y wred. te tl 
Factory wheel. tele.i.ready t i.i,èrai,. .51 a.so 
SPLINED TUNING KNOB for, 274 -N and AIR -5 
RECEIVERS. Ells BC -453. BC -454 ant 491. at her s. Only i 

w ith all Lobes5a,dTcrystal.5 B AND NEW.. $1.65 
S 0 -455 TRANSMITTER -5.3 to 7 MC. Complete with 
all tube. alla er,stat. $9.75 BRAND NEB .............. 

BC -459 TRANSMITTER -7 -0.1 Mc. complete with oll 
and n'.tal. $13.95 

ARC- S /T -19 ITTER -3 to 4 Mc. IMAM/ 
NEW complete with all tubes At 

sial $8.85 
BC -450 Modulator USED 3.45 NEW 5.95 
NC -451 Tranxm utter Control Box.. 1.25 NEW 1.49 
ALL ACCESSORIES 

E q uVAILAB 
E FOR COMMAND 

II 1 

BC 603 FM RECEIVER 
ú 0M T0 27.9 MC. $1295 
L ilie New .. `. $14.95 
B RAND NEW $16.95 
Convert to 20.50 Me.. and A M.! 
103 h .... í.1E41 111. "n IIt ,r 

- 1 . midrlo Iwi1G :p, .:k, 
1111N... 'ichfit. 

12 -r 21V I,t,in.. r 1..1 .\I,. 
BC-683 

iv,: l Nrw SS.SO 

AC POWER SUPPLY 
Inter, 

Cnnmleb _ . 

1104 

S23.50 
327.50 

FOR FIC60 -. 683 

Trrhulral dL,.. 

BC -604 TRANSMITTER- Cnmp:u: of n unit for 
IiC -Slid @eve above. With all tubes. 
BRAND NI:\V 910.95 

BC -664 TRANSMITTER -Companion unit for 
I1C -6N3 Itevr above. Complete witn all tubes. 
like NEW $7.95 
BRAND NEW $12.95 

POWER SUPPLY for BC -620, 659. available for 6, 
12 or 24 Volts DC. Specify $6.95 

BC -659 TRANSMITTER & RECEIVER 
27 to 38.9 Me. E., nI r I 

wis dreht. $11.95 

WILLARD 6 -VOLT MIDGET 
STORAGE BATTERY 

3 Amp. (lour. BRAND NEW. 39k X 1- I3/16^ x 23k -. Uses Standard Electra. 
IYM Only $2.95 

2 VOLT BATTERY "PACKAGE" 
l -25.. 20 Amp. Hr. Willard Storage Ibltl'n'. Model :211.2. 3' x 

1 -2V. 7 .ro R ILSynchronOU* Plug- 10 
52.75 

Vibrator 1.49 
1-Quart Bottle Electrolyte (for 2 

cells, 1.46 
ALL RAND NEW! $5.45 Combination Price 
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CHALLENGE 

this is ALLIED's 

exclusive new 

A PRODUCT OF ALLIED RADIO 

stereo 
magnetic cartridge... 

it sells at $1685 

and we say if will equal 
or outperform cartridges 
selling at far higher cost 

HIGHLIGHTS: 
4 -Coil Moving Magnet Design 
Precision Diamond LP Needle 
Record -Saving Low Dynamic Mass 
Front and Back Mu -Metal Shield 

The KN500 features high compliance, 
wide -range response, low distortion. 
superior separation, high output -no 
transformer needed. Effective mass at 
stylus tip less than 1/40,000 of an ounce 
-lightest ever for low, low record wear. 
Equal, clean response from each channel; 
virtually humf ree. Response t 3 db, 20- 
20.000 cps. Has .000P diamond needle 
compatible for monophonic LP's and all 
stereo records. Fits all tone arms with 
standard 'fa" mounting centers. 

enjoy this RISK -FREE proof: 
Try the KN 500 Cartridge on our 15 -day 
trial plan...prove its superiority and 
amazing value under your own operating 
conditions. Unconditionally guaranteed by 
Allied -you must be completely satisfied 
or we refund your money! 

order from 

ALLIED RADIO 
ALLIED RADIO, Dept. 184 A 
100 N. Western Ave., Chicago 80, III. 

I accept your challenge. Ship me KN -500 
Cartridge(s) al $16.85 each. If after 15 days I am 
not completely satisfied I understand I may return 
for refund of purchase price. 

I am interested in saving money on everything in 
HiFi. Send me your FREE 1960 Catalog. 

Name 

Address 

City Zone State 
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Transistor Radio Circuits 
Part 3. The i.f. stage, a.g.c. control circuit, and 
the audio detector are discussed in this article. 

lìrrunb Nur:: This molt rinl on Irrnr 
YINIIII' Cirr'llila, 111110 ,Ir11111 /1. 1'r . nd Ìn NO, 
,Ye1111e111 i.YYlll'x, iS on illy 1'1 11I" Mire 1'11/ 'illl 
Ike kind prrlui.r.Yion ul /lrr 14IrI I;oldiu 
Division of rLncrnl \IAur. l'nrpin:Itìuu. 
:Illlnlmph ori!linmflp preponed fold di.Y- 
hihsled In those rFcin!J 1)IIru uulu 
rndiu rerf'irr.Y, mooch of floe iii loi',,,,, I i,,,: 
is also npplirahh to olbri lopes of IrIJm- 
sisluri:rd rndin.v owl I e Lrl4rr il I1'w'111- 
milli!c lo prrNnl Ibis ono tern?! I 010' 
efvldees. 

I.F. Stage 

The i.f. amplifier is one of the most 
important stages in the receiver from 
the standpoint of good sensitivity. In 
vacuum -tube sets, the voltage gain of 
the i.f. amplifier is often as much as 
100 times. but when transistors are 
used, it is difficult to obtain gain values 
of this magnitude at the r.f. and i.f. 
frequencies. Therefore. it is common 
practice to use two or three i.f. stages 
in high -gain receivers to obtain the re- 
quired sensitivity. 

Shown in Fig. 4 is a typical i.f. am- 
plifier stage. employing a 2N149 n -p -n 
transistor in a common -emitter circuit. 
The i.f. signal output from the mixer 
stage is shown directly coupled to 
the transformer input in a conventional 
manner. The primary and secondary 
windings may be separated and mount- 
ed in individual cans in some cases and 
capacity coupled by C,. Note that the 
base connection is at a tap on the sec- 

Fig. 4. The first i.f. stage of car radio. 

ondary winding near the ground end 
or low- impedance part of the coil for 
proper matching. A capacitor gives the 
bottom end of the secondary a ground 
for a.c. signal voltages but not a d.c. 
ground because a positive hase voltage 
is needed for forward bias on the input 
diode section of the transistor. The 
hase voltage of about .7 volt is supplied 
by the voltage divider resistors at the 
bottom of the winding. 

Voltage drop across the 1000 -ohm 
emitter resistor supplies positive emit- 
ter voltage and helps to control the 
static collector current which is on the 
order of .5 ma. This voltage is supple- 
mented by a.g.c. voltage which drives 
the emitter more positive on strong 
signals and reduces forward bias to- 
ward the point of cut -off. This tends 
to keep receiver sensitivity fairly level 
since it reduces stage gain while tuned 
to strong signals and allows it to re- 
turn to normal on weak signals. 

The collector circuit is tuned to reso- 
nance by a 262 kc. transformer pri- 
mary, slug -tuned to the i.f. frequency. 
The amplified signal voltage induced in 
this winding is coupled to the next 
stage by an untuned secondary tickler 
winding with enough turns for proper 
matching to the next stage. This meth- 
od of coupling can he used whenever 
there are a sufficient number of other 
tuned circuits in the receiver to attain 
the desired amount of selectivity. This 
would be especially true in receivers 
employing more than two intermedi- 
ate- frequency stages. 

A.G.C. Control Circuit 
To keep the receiver output fairly 

constant for various strength signals 
and to prevent signal overloading of 
the amplifier stages, a.g.c. is employed. 
The a.g.c. voltage is commonly taken 
from the last i.f. transformer primary 
or secondary circuit and in the circuit 
of Fig. 5 the primary signal voltage 
is used. It is coupled into the a.g.c. de- 
tector circuit by the tickler winding. 
When the signal voltage here is in the 
direction shown, the 1N295 crystal de- 
tector conducts through detector load 
resistors RI and R: producing a voltage 
drop across the load at the polarity 
indicated. 

The i.f. signal pulsations are removed 
from the detector load by capacitor Cr 
and the resulting output is direct -cou- 
pled to the base of the a.g.c. amplifier 
transistor. This causes the base of the 
transistor to go positive, driving it into 
conduction and sending electron cur - 
rent through the path indicated by the 
arrows. Further examination of the 
emitter current path for the a.g.c. am- 
plifier will reveal that resistors R Rr, 
and R:, all provide ground returns for 
the R63 emitter and the current drawn 
by the a.g.c. amplifier will therefore 
produce a voltage drop across these 
resistors. Since each of these three re- 
sistors also functions as the emitter 
resistor for the r.f., mixer, and i.f. stage 
respectively, the additional voltage 
drop produced by a.g.c, amplifier cur- 
rent causes the emitter of each stage to 
go more positive. This reduces the for- 

Fig. 5. A.g.c. control of amplifier stages. 

aFAMP MIXER uiI.FAMP 
rMfO rNIN 2NI19 

ten 
Z800 
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TRU YAC 
REMARKABLE TUBE VALUES AT 1950 PRICES 

ALL TUBES INDIVIDUALLY BOXED, CODE DATED 
AND BRANDED "TRU- VAC "" 
Typical TRU -VAC' Bargains! 

THIS IS A PARTIAL LIST 
Thousands More Always In Stock 

0Y4 ]AU6 6A6 
0Z4 3005 6Ab4 
1A7GT 30N6 6AC7 
I B3GT 36Z6 6AF4 
IC6 3036 GAGS 

1C7 304 6A144GT 
194 354 6AM6 
I95 3V4 6AK5 
104 4607A 6615 

T MSGT 41158 6AMB 
1L4 4871 GANO 

116 4086 6A05 
INSGT SAMS 6606 

5AN8 6A07 
SATO 66915 

5AV8 6ASS 
5.614 6AT6 
5808 6AU4GT 
516 6AUSGT 
584 6AU6 
5U4 6AU8 
5U8 6AVSGT 
WAG 6AV6 
5V6GT 6AW8 
5X8 6AX4GT 
5.13 6AXSGT 

105 
ISS 
114 

IU4 
I US 

IV? 
Ixt 
2A94 
28N4 
2CY5 
3A4 
3AS 
3615 

6SN7GT ALWAYS 30c 
6W4GT . ALWAYS 30c 

688 6CM8 657 764 12A76 13547 36 
6BA6 6016 65801 765 I 2AT7 12537 38 
69105 6046 65A7 766 126116 1251(7 39/44 
61C8 6067 65D7GT 787 12AU7 125N7GT 41 
6806 6CN7 6595 788 12AV6 12507 42 
6896 6C08 6597 704 I 2AV7 I2V6GT 43 
6895 6CR6 65G7 7C5 ISAx4GT I2W6GT 45 
6006G 6CS6 65M7 7C6 12AX] 12X4 5045 
6BM6 6CUS 6517 701 17A77 14A7 /1267 SOBS 
6816 6CU6 6507 715 1284 1486 SOCS 
6805 6D6 6517 796 120A6 1407 5016 
613K7 6016 6507 717 ISBA] 19 56 
68170T 6DG6GT 6587 797 12806 19AU4GT 57 
6BN6 6006 614 708 12816 
6130601 605 6U8 7G7 12106 
6807 696 6V6GT 7/17 1221M7 
68118 6916 6W6GT 7N7 12106 
6858 614 6X4 707 121357 
687 SG 615 6X SGT 757 1211Y] 
6626 616 6X8 7X6 17CAS 
61117 617 6Y6G 7X7 ISCNS 
604 6060T 744 /XX1 774 1204 
6C66 6K? 7A5 714 1295 
6CD6G 6817 7A6 12A8 1707 
6096 607 747 12465 1216 
6CG7 654 7A8 12*05 1207 

198066 
1916 

1918 
24A 
25Z6GT 
26 
27 

35 

3545 
3585 
7505 
3516,4 
3515 

58 
71A 
75 

76 
77 

78 

80 

84/624 
117Z3 

1 YEAR GUARANTEED PICTURE TUBES 
Brand New' Allied A -1 Tubes Brand New 
Below Listed prices do not include dud. Add Additional $5.00 Deposit 
on tube sizes to 20 "; on 21" and 24" tubes - $7.50. Deposit refunded 
immediately when dud is returned prepaid. Aluminized tubes $4.00 
extra. 
Picture tubes shipped only to continental USA and Canada - All tubes 
F.O.B. Harrison, N. J. 

106R 
171.4 10 49 

146/CI4 1166 

16604 1606 
16D14 
164P4 1609 

1614P4 12 19 

1611P4 1169 
161P4 17 19 

11 69 

I7AV14 149 
AP4 1349 

I7CP4 1699 
.7.094 1789 
11.04 1699 

99 1 

014 1389 
17194 1699 

8 36 

20cP4 1589 
)0094 I'!9 
28.. I n 

; 149 
210,4 21A4 879 

716114 16 79 71114 le 19 

71AM94 17 99 211114 16J9 
7161.1 1\79 21MP4 2219 
214V94 1679 719P4 1619 
716 W1141 1749 21W141749 
71104 17 29 21404 1749 

2199,4 1839 
21ZP4 1/49 
24A04 ]649 
24V4 ]7 76 

24004 7979 

TTENTION' 
Get More For Your Money 

Get Quality And Big- 

Selection 
Get Truly 

Ref 
e Remar kabl Tube Values 

When You Buy At TRU -VAC 

For any 
used or 

factory second tube! 
1ff 1firiLIlí7-1mu tcis-: 

GUARANTEE 
Only TRU -VAC guarantees °.¿ 

to replace free any tuber 
"r A7ore which becomes defective cf:. -: 17óe within one year 

ç: daté of purchase. 
ATTENTION QUANTITY USERS! lVlt1111. 1,1111,IIIlIj 11í!(j3 

Big Discounts Are Yours . Call or Write For Our 1000 Tube "Private 
Label" Special! Attention Branding Dept. MGR. 

MONEY CHEERFULLY REFUNDED WITHIN FIVE (5) DAYS, 
IF NOT COMPLETELY SATISFIED! 

TRU -VAC" PAYS YOUR POSTAGE 
On orders of $5 or more in U.S.A. and Territories. Send approximate 
postage on Canadian and foreign orders. Any order less than $5 
requires 25c handling charge. Send 25 °9 on C.O.D.'s. All orders subject 
to prior sale. 

Complying with Federal regulations, the following statement appears 
in all Tru -Vac advertising: Tubes appearing in this ad may be FAC- 
TORY SECONDS or USED tubes and are clearly marked. 

TRUV 
Harrison Avenue Box 107 Harrison, New Jersey 

HUmboldt 4 -9770 
January, 1960 

USED TV 
Gu 

12 When 
T R 

óONWoLES 
° ceive 

The 16., m 

$29 
$37 

I sel 345 
bre ° shlpPe 

two 
$59 

Morrison, 
of N0rs 

d 

dp d Press 
to ovoid 

Jersey. ° only. 
FREE B 

y F.o.. 
BONUS-RABBIT 

EARS 
FREE with each set purchased 

Write Dept. L For FREE LIST Of Other Tube 
Types and Products Sold By TRU -VAC "' 

All 

Electric Company 
Visit Our Huge Testing Dept. In The Heart 

OF Harrison, N. J.'s Electronics Industry 

133 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


These men are getting 
practical training in... 

Train in NEW Shop -Labs of 

COY 
In Chicago- Nectrical and Electronic Center of the 
World. Prepare for a better job and a successful 
future in a TOP OPPORTUNITY FIELD. Train on real 
full sire equipment at COYNE where thousands of 
successful men have trained for 60 years- largest. 
oldest, hest equipped school of its hind. Professional 
and experienced instructors show you how, then do 
practical jobs yourself on more than a quarter of a 
million dollars worth of equipment. No previous 
experience or advanced education needed. Employ- 
ment Service to Graduates. 

Start Now -Pay Later -Liberal Finance and Pay- 
ment Plans. Pay most of tuition lifter graduation. 
Part -time employment help for students. Choose 
from nine yearly Starting Dates. 

Mail Coupon or Writs to Address Below for Free 
B eek -"Guide to Careers," Whether you prefer 
E LECTRICITY, TELEVISION -RADIO Or COMBINED ELEC- 
TRONICS, which includes both fields, this book 
describes all training offered. 

Information comes by mail. No obligation and NO 
SALESMAN WILL CALL. 

B. W. Cooke, Jr., Pres. Founded 1899 

COVNE ELECTRICAL SCHOOL 
('gartered as an Educational Insti to tiun Not l'or Profit 

1501 W. Cm(ress Pkwy., Chicago 7, 111., Dept. I0 -6(' 

COYNE ELECTRICAL SCHOOL 
New Coyne Building Dap!. 10 -6C 
1501 W. Congress Pkwy., Chicago T, Ill. 
Send BIG FREE book and details of oll the training 
you offer. I am especially interested in, 

Electricity Television Both Fields 

Name 

Address 

City State 
(I understand no Salesman will call) 
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ward bias on these stages, driving the 
transistors toward cut -off and reducing 
their gain. 

Stronger signals produce more i.f. 
voltage at the tickler winding which, in 
turn, produces more a.g.c. detector out- 
put and a more positive a.g.c. amplifier 
base voltage. This drives the a.g.c. am- 
plifier into stronger conduction causing 
an increase in current through R1, R2, 
and Ra, producing a greater voltage 
drop across these resistors, and more 
positive emitters in the r.f., mixer, and 
first i.f. stages. This further reduces the 
receiver gain. which is necessary to 
keep the volume level at the speaker 
relatively constant for various signal 
strengths. 

Note that a 1N295 crystal diode is in- 
serted in series with the a.g.c. connec- 
tion to the r.f. amplifier emitter. This 
delays the application of a.g.c. voltage 
to the r.f. stage because the crystal 
diode offers a high resistance to cur- 
rent flow until the a.g.c. line becomes 
more positive than the r.f. amplifier 
side of the diode. At this time, the di- 
ode resistance drops and a.g.c. current 
begins to flow through R1 and the diode, 
producing a.g.c. voltage at the r.f. am- 
plifier emitter. The delay is desired to 
keep the r.f. stage operating efficiently 
over a wider range of signals than the 
other two stages, which keeps selectiv- 
ity, image rejection, and signal -to -noise 
ratio at a high level. 

Audio Detector 
After sufficient amplification of the 

signal is obtained in the i.f. stages, the 
audio intelligence must be removed or 
detected from the signal carrier. This 
is a function of the audio detector 
stage, such as the one shown in Fig. 6. 

Fig. 6. Simplified audio detector diagram. 

The i.f. signal is taken from the last 
i.f. transformer and applied to the base 
of the R62 audio detector transistor. 
Note that there is no forward -biasing 
network in this circuit and the tran- 
sistor remains cut off until signal is 
applied. As signal voltage is developed 
across secondary winding La, it is ap- 
plied to the base of the audio detector. 
During the half cycle that the base 
voltage swings positive due to applied 
signal, the transistor input is driven 
in the forward direction, causing elec- 
tron current to flow as indicated by 
the arrows in Fig. 6. 

Since the ground return for the emit- 
ter is at the left end of the volume 
control, both the collector current and 
base current must flow through the 
control, producing a voltage at the 
control as shown. During the half cycle 
when the i.f. signal reverses polarity at 
secondary winding La, the transistor 

************ 
* KEEP CANDEE NANDEE! 
* APN -1 FM TRANSCEIVER * 

`20 -400 Mr. C,,mnl. with tune.. Exc. Ea. S2.95 .axe fly buying two for . , ,u * 
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* * 
* 

* 

BC -803 FM RECEIVER 
This Special Re -run Sy Popular Demand! 

20.27.9 MC. IC push-buttons for eh: 1 selec- 
tion. Continuous tuning. Squelch circuit. Com- 
plete 

TITIS 
tubes. speaker 

NEW AND ANDa ONI]I ,Drag 
with 

Tw., for $18.113. 
Dv1.34 12 v. DYNAMOTOR for above $3.95 
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* * 
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* 

* * 

APR -1 RECEIVER 
Just removed from S Trutt .0 you know II'. 
good! Has self- en0aine, 110 !S. 90 even, 
Po 

er supply. Input 1 111 V. h eve. Ex. el. .... 
'6 

322.50 TN-1, .110 Mc UNITS FOR ABOVE- TN-1, :10.30 Mc 15 00 
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NO0IUO Ile 15 00 
1111111 . \IC 19.95 
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* 

AN/APA 38 PANADAPTOR 
\le a`I:`nt.,r. ̀Approx. hl11 Mc. ,ln11id width. For . 

dope. ne tlic 311 CO . Mag- 514.9'5 veroion 
nema. Excellent c.md 

MODEL 84 MEASUREMENTS CORP. 
SIGNAL GENERATOR 

Frequency 00.1 Pilo MC . o band. Didlvld 
male calibrated direct r adlingtli:,l.. t're,luancv 
Accuracy - O.n'e. Output voila.: n ,usly 
enable from 0.1. 100.000 microvolt.. 

OlaOutput 

impedance 
t400,) 101100. 

ohms. 
4 cycles. Pulse frealuency 

Choice 

100 Mr. In three ranges: 00. 1.000. 600.10.0)0: 
and O 0011, 100.01,1, pulses ° second. rower 
apply 117 Y.. 30/00 eyeless. Dim.: 13 x 20 x 

Excellrnl.hpCheated °nut.. 
100 lbs. !149195 

AS Is. Net e),aetoil a ri $100.00 
LP -5 SIGNAL GENERATOR 

Free. 0.5.30.000 he. - 1'. in 7 handx. 
MC. 3.-F .extended range: output ball. P. Io 
ohms. Amplitude modulated. With 5195.00 
Power Supply. Excel. Checked nuts 

NEW TS 13 

* 

* 

* 
* 
* 
* 

a. 33.95: Two for 56.95 
* 

* 
YOU GOT ITL WE WANT ITI LET'S DEAL? 
We're having lap 335 for 0HC.°; PHc -6. -8, 
.11..10; a ¡N -389: All íl.' .'1. test 

BC -811 HANDIE- TALKIE CHASSIS 
seal . -.n ruDeal. 3 -4i sir. Brand 

r 
,e 

w. 
Iluscd 
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mils. Onlv 

A midget ware, 
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wers. three 
Veeder -Hoot counters. I.P. strips, avity. '1 r ., 

n..n,d` 
elf. 

TEA Ludes O \E29 
tube. fowl 514.95 

BC -733 RECEIVER 
A sputnik tracker -see C.Q. Ma,aa ine 1 1 59 tor 

M.P. 10 tube,. 1channel, tat 
controlled. Frrni. 1118.3. 1111., Mc. 'mat S6.95 iGr rams¢. Excellent umlitto,, 

R- 4A /ARR -2 RECEIVER 
Vll.2',8 Si'-. 11 tubes. L'HF. ittitante receiver. 
Aug 5! C.Q. Magazine for eon ...bins. 

2.95 F..xrv0l,nl rm,,I. TWO for 35.110. \ Each 

* 
* 
* 

* 

* 
2 SPECIALS FOR MARINERS IS 

R 25 ARC -5 MARINE RECEIVER -1.5.3 Ile. * 
I-S....Hera rendition. With tilbe.......$14.95 
'í15 

Excellent 
ARCS MARINE ' RnNSM`TTER 

2.1. e 59.95 

59.95 

* 

* 
* 
* 

iAMOUS 0 S'ER RECEIVER 
ttl.a. 

SCR -522 TRANSCEIVER 
i-eb:uuw1. bal rollrti. 10x-156 Mr. 
d,al cor 2 t ,éier.. umMrte sits $14.95 

11 ,es. F:xrrl n 
All items FOB Burbank. Calif., subject to 
prior sale. In Calif. add 4%. Min. order $3.95. 

J. J. CANDEE CO. 
509 No. Victory Blvd., Burbank, Calif. lc 

Phone: Victoria 9.2411, 

AN /ART -13 100 -WATT 
TRANSMITTER 

1 Government original cost 51,000.001 
Designed to provide radio communication by 
voice, I MCWI or CW telegraphy. Class "B" 
audio modulator system capable of modulating 
the carrier at least 9000 on voice or MCW. 
Incorporates automatic tuning mechanism 
which may be used to select any one of l I 

frequencies, range 2000 KC to 18,000 KC. 
Frequencies 200 KC to 1500 KC range is pro- 
vided by addition of oscillator 0 -16 /ART -13 -A. 
Shipping weight 90 pounds. 
With Tubes and Meters - QrkA !O 

Condition Fair 
Less Meters but with Tubes- " 520.00 
Less Meters and Tubes- 510.00 
0 -16 Low Frequency Oscillator...... 5 5.95 

AN /ART- 13 -T47 with Tubes and $39.50 
Meters Condition Good 
T47 with Tubes and Meters. Con- 
dition Excellent $49150 

Write for Bargain Flyer 

R W ELECTRONICS 
2430 S. MICHIGAN AVE., DEPT. N 

Phone: CAlumet 5 -1281 Chicago 16, Illinois 

ELECTRONICS WORLD 
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current cuts off and the voltage drop 
across the Volume control disappears. 
Thus rectification has taken place but 
the i.f. component must be removed 
before undistorted audio detection is 
completed. This is accomplished by the 
.05 -pf. emitter capacitor which is con- 
nected across the detector load resist- 
ance, consisting of the 680 -ohm emitter 
resistor and the volume control. This 
capacitor is large enough to filter the 
i.f. pulsation across these resistors but 
allows the audio signal fluctuations to 
remain. This audio signal voltage at 
the volume control is coupled through 
the 25 -pf. capacitor to winding L, of 
the interstage audio coupling trans- 
former. for transfer to an audio- ampli- 
fier stage. 

This detector circuit offers minimum 
"loading" of the last i.f. transformer 
since the transistor input impedance 
is high when operated with no cl.c. for- 
ward bias. Further isolation between 
the i.f. transformer and the detector 
transistor is sometimes obtained by 
adding a crystal diode in series with 
the base lead of the transistor. This 
added isolation may be necessary in 
signal- seeking auto radios where any 
signal dampening at this point may in- 
terfere with normal triggering action. 

(To be continued) 

® Hon ®N ® ®® 
CALENDAR 1 =9 

of EVENTS I 26 

JANUARY 6 -9 

1960 High Fidelity Music Show. Spon 
sored by Institute of High Fidelity Manu- 
facturers. Shrine Exposition Hall, Los 
Angeles, Calif. Open to public. 

JANUARY 11 -13 
Sixth Notional Symposium on Reliability 
and Quality Control. Sponsored by IRE, 
ATEE, EIA, and ASQC. Statler- Hilton 
Hotel, Washington, D. C. Program in- 
formation available from C. M. Ryerson, 
RCA, Camden, N. J. 

JANUARY 22 -25 
1960 High Fidelity Music Show. Spon- 
sored by Institute of High Fidelity Manu- 
facturers. Brooks Hall, Civic Center, San 
Francisco, Calif. Open to public. 

FEBRUARY 1 -4 
Instrument- Automation Conference and Ex- 
hibit. Sponsored by the Instrument So- 
ciety of America. Rice Hotel and Sam 
Houston Coliseum, Houston, Tes. Full 
details available from ISA at 313 Sixth 
Ave., Pittsburgh 22, Pa. 

FEBRUARY 3 -5 
1960 Winter Convention on Military Elec- 
tronics. Sponsored by IREPGME and Los 
Angeles Section of IRE. Biltmore Hotel, 
Los Angeles. Calif. Exhibits, field trips, 
and papers. 

J y, 1960 

tow 1 

JE R RO LD ANTENNA 
MIXING NETWORKS 

MODEL TX -( *) 
Give Multi- Channel, All- Direction Reception 
Simu!Taneously...for FM, TV, UHF and Color! 

Now multi -set families can have all- direction reception at 
the same time on one common line! No more rotators or 
switches ... the versatile Jerrold Model TX -( *) can be 
used individually or in any combination to reject unwanted 
channels and to bring in weaker stations bright and clear. 
They will mix cut -to- channel antennas with a single broad 
band antenna ... separate individual channels . .. mix 
or separate VHF and UHF ... and mix or separate VHF 
TV and FM ... all without loss of signal. 

Model TX-( *) 

$5.95 fist 

4 Model TX -(5) 
with gang plate 

Jerrold TX's feature: 
up to 9 antennas on a single down lead 
high Q band -pass circuit for highest rejection 
negligible feed -thru loss ... less than a knife switch 
matched mixing jumpers ... for low VSWR 
unbreakable attractive housing, complete with hardware 
universal mounting , . , indoor or outdoor 

*SPECIFY UNITS DESIRED, any TY channel from 2 through 13; FM; N -L (VHF h1gh -lol) or VHF-UHF 

JERRillD ELECTRONICS CORPORATION, Distributor Sales Division, 
Dept. PD 193, The Jerrold Building, Phila. 32, Pa. 

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

LOOK TO JERROLD FOR AIDS TO BETTER TELEVIEWING 
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SHIPPED ON APPROVAL 
CRT TESTER- REACTIVATOR 

Model 
CRT -2 

NOW ... a TESTER- REACTIVATOR really designed to test, 

repair and reactivate EVERY PICTURE 

Eexclusive fe 

whether 

black and white or 
aturesnever 

before found in picture tube testers. 

Housed in 
handrubbed 
oak carrying 
case -- com- 
plete with 
MULTI -HEAD* 

Model CRT -2 

$5750 
1 Net 

TERMS: $13.50 within 10 

days. Balance $11 month- 
ly for 4 months. 

The 
present day. CRT Testers. Unlike ordinary CRTteste testers that keep entering 

brilliantllywer engineered 
limited desiignedr)to te 

hst 
repair anemploys ractivate 

every black and white or color picture tube made. 
odes been 

CRT-2 
2enli 

eliminates 

the the guesswork and risk that until now, providing when a 

control tube is reactivated. 
'Bo s' or 'Shot' method thod 

this 
reactivation. 

control of ether the 

THE CRT -2 DOES ALL THIS RIGHT IN THE CARTON, 

OUT OF THE CARTON OR IN THE SET 

TEST 
for quality of every black and white and color 

pee megohm 
icture 

for life expectancy ,i 
inter-element shorts and leakage up 

REPAIR 
Will 

weld 
inter-element 

Will weld opens between any two elements in the tube gun 

REACTIVATE 
The 

provrided by the CRT-2 T will restore picture 
pulse) to new life in 

instances where it was not possible before. Furthermore the high 

always have 
applied 

erfect control of the high 
stripping 

ge pulse.athode 
as you 

usedaeffectively e ono tubes with 
reactivation 

a rsuperficially good picture but with 
The 

poor emission and short life expectancy. It will imp rove definition, 

contrast and focus greatly and add longer life to the picture 

shorts and leakage 

1 
THE MULTI -HEAD (patent pending) ending) . A SINGLE PLUG IN CABLE 

AND 
andladapters Sgenerally found wtheo her testers. Enables you to test, 

repair and reactivate every type of picture tube with greater 
frein 8r a 30conv whether i e2 pin reater convenience than 

base, 
a before 50 

14 base 
degree types 

bs 8 pin base, 14 pin base ...even the very latest 7 pin base. A special 

color switch on the MULTI-HEAD 
and EA ea lessyouptratest, 

repair and reactivate 

each of the red, green 

WATCH IT REACTIVATE THE PICTURE TUBE -You actually see 
eg you 

con- 

e& trol the reactivation directly on the meter as it takes place,. 

danger of 
time 

stripping the l cathode of the oxreactivation de coatingvoltage. It enables you to see the 

cathode contamination at on is too egreatr and if I the picturer tube Y sutoo lfare gone to 

be reactivated. 
ED "SHOT" WITH HIGHER VOLTAGE FOR BETTER 

controlled to a 

UNIQUE HIGH VOLTAGE PULSE CIRCUIT - Wall burn out inter 

Te shorts and weld open circuits with complete safety to the picture tube. 

VISUAL LIFE TEST - Enables both you and your customer to see the life - 

Se expectancy 
canysee the resultseof your 

right 
ests as you make them vi tually eliminates 

I cement when necessary. 
resistance to picture 

AL LOW 
TESTS, REPAIRS approxi- 

mately 
TUBES -Many new type picture tubes use special low voltage of app 

mately 50 volts. The CRT-2 
twill test. regular 

repair 
...tlthreactivate 

these 
safety. tpes 

with 

CONTROLLED 
REACTIVATION - stronger than any found 

oid dama 
testers 
etthe heturentube. 

to really do the fob - et co element 

t cture tube replacement 
SCREEN VOLTAGE 

6 
IRS AND REACTIVATES SPECIAL 

same thoroughness a 

SEPARATE FILAMENT VOLTAGES - Including the very latest 2.35 volt 

TESTS, REPAIRS AND REACTIVATES 'SF' 
8.4 volt types as well as the older 6.3 volt types. 

éPIIC 
picture 
TURE 

tubes BES - found 
d'fferent 

7f 

11. the newest Sylvania and Philco TV sets. T 

elem ent of risk that theh tuber may be 
picture 

urned out ewhen J tested with ordinary 

pin 
t 

nrarrangement and will test the tubegwwith no danger of dama 
new base 

ge. 

ADDITIONAL FEATURES 

Employs the time proven dynamic cathode emission test principle Large 41,2" 

meter heavily damped movement action, accuracy end long life 

Provides separate shorts test element in the acttube nFilament 

manual contains all the latest testing information on old and new type picture 
continuity is shown on a separate glow indicator An easy to read instruction 

tees Housed in handsome me hand- rubbed oak carrying case with special compart- 

ment for MULTI -HEAD and line cord. *patent pending 

IN- CIRCUIT CONDENSER actually 
TESTER 

T 

Model 
CT -1 

Here is an IN- CIRCUIT CONDENSER that DOES THE WHOLE JOB. e 
and takes over 

where all other 
tremendous range of operation damakes it 

ingenious 
n absolute 

application for every serviceman. r 
principle gives the CT -1 a 

OUTSTANDING FEATURES 

Ultra- sensitive 2 tube drift -free circuitry 

Multi -color direct scale readings for both quality and 

value ... in- circuit or out -of- circuit 

Simultaneous readings of circuit capacity and circuit 

resistance 

Built-in hi- leakage indicator sensitive to over 300 

megohms 

Cannot damage circuit components 

Electronic eye balance indicator for every greater 

accuracy aandi 

in- circuit checks: 
Quality of condensers even with circuit shunt resistance 

. This includes leakage. shorts. opens. intermittents) 

Value of all condensers from 200 mmfd. to .5 mfd. 

Quality of all electrolytic condensers (the ability to hold a 

charge) 

Transformer, socket and wiring leakage capacity 

out -of- circuit checks: 

Quality of condensers ... (This includes leakage, shorts, open, 

and intermittents) 
Value of all condensers from 50 mmfd. to .5 mfd. 

Quality of all electrolytic condensers (the ability to hold a 

charge) 
High resistance leakage up to 300 megohms 

New or unknown condensers ... transformer, socket, component 

and wiring leakage capacity 

Isolated power line 

Housed in sturdy hammertone finish steel 

case ... comes complete with test leads 

TERMS: $9.50 within 10 

days. Balance $5 monthly 
for 5 months. 

EASY TO BUY IF SATISFIED -see order form on facing page 
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FOR 10 DAY FREE TRIAL 
Convince t Y nable 
in your every day 

yourself 
work. 
at no 

Send 
risk 

for 
tha 

instruments 
CENTUR 

of your 
instrume 

choice 
ts are 

without 
indispens 

obliga- 
tion ... try them for 10 days before your buy ... only then, when satisfied, 

pay in easy -to -buy monthly installments - without any financing or carrying charges added. 

Nsat 
0 P eta k y t op P e ask VACUUM TUBE VOLT METER WITH LARGE EASY -TO -READ 6" METER - featuring the sensational new MULTI -PROBE Patent Pending 

No extra probes to buy! The versatile MULTI -PROBE does the work of 4 probes O DC Probe Q AC -Ohms Probe Q Lo -Cap Probe O RF Probe The VT -1 is a tremendous achievement in test equipment. With its unique MULTI -PROBE it will do all the jobs a V.T.V.M. should do without the expense of buying additional probes. No longer do you have to cart around a maize of entangled cables, lose time alternating cables or hunting for a mis- placed probe. With just a twist of the MULTI -PROBE tip you can set it to do any one of many time- saving jobs. A special holder on side of case keeps MULTI -PROBE firmly in place ready for use. 
FUNCTIONS 

DC VOLTMETER will measure D.C. down to 1.5 volts full scale with minimum circuit loading, and give 
as .025 volts ... Willa measure low lAGC vand oscillator bias voltages from .1 volts or less up to 1500 volts with consistent laboratory accuracy on all ranges ... Zero center provided for all balancing measurements such as discriminator, ratio detector alignment and hi -fi amplifier balancing. 
AC VOLTMETER .. True Peak -to -Peak measure- ments as low as 3 volts of any wave form including TV sync. deflection voltages. video pulses, distortion in hi -fi amplifiers, AGC and Color TV gating pulses ... Scale divisions are easily read down to .1 volts . Measures RMS at 1 20th the circuit loading of a V.O.M.... Unlike most other V.T.V.M.'s there is no loss in accuracy on the lowest AC range. 
ELECTRONIC OHMETER .. Measures from o to 1000 megohms .. , Scale divisions are easily read down to .2 ohms ... Will measure resistance values from .2 Ohms to one billion ohms . Will detect high resistance leakage in electrolytic and by -pass condensers. 

RF and LO -CAP MEASUREMENTS . With these extra VT -1 functions you can measure voltages in extremely high -impedance circuits such as sync and AGC pulses, driving saw tooth voltages, color TV gating pulses, mixer output levels, I.F. stage -by -stage gain and detector inputs. 

OUTSTANDING FEATURES 
Completely portable - self powered with long life batteries - permits use everywhere New advanced pentode amplifier circuit assures amazingly low battery drain Large 6- 100 -microampere meter, many times more sensitive than meters used in most V.T.V.M.'s Laboratory accuracy performance - 2% of full scale on DC, 5% of full scale on AC Simplified multi -color easy -to -read 4 -scale meter No heat operation assures rigid stability and accuracy Immune to power line fluctuations Amplifier rectifier circuit with frequency compensated attenator - a feature found only in costly laboratory instruments Meter completely isolated - practically burn -out proof Hand -crafted circuitry eliminates the service headaches of printed circuitry 1% resistors used for permanent accuracy Separate RF ground return for low -loss RF measurement Micro- phone type co -axial connector Matching cover pro- tects instrument face - snaps on and off instantly. 

SPECIFICATIONS 
DC Volts -- 0 to 1.5 6 30 150 300 600, 1500 volts AC Volts (RMS and Peak- toPeak) - 0 to 3 12 60 300 1200 volts Ohms - 0 to a billion ohms, 30 ohms center scale - Rx1.10 /1(]0!1K /10K' 100K 1M 
RF - Peak reading demodulator supplied for use on all DC ranges Zero Center -- available on all DC volt ranges with zero at mid -scale Decibels - from -10 Db to +10, 22 36, 50 62 based on the Dbm unit: ODb- IMW in 600 ohms 

Impedance - -- 11 megohms DC, I megohm AC, 10 megohms Lo.Cap Input Capacity - 130 mmfd. RMS, 750 mrnkl Pe]k-to -Peak, 25 mmtd. Lo -Cap 

Model 
VT -1 

Housed in 
hamme tone 
steel -case - 
complete with 
MULTI -PROBE 

Model 
VT -1 

$5850 
Net 

TERMS: $14.50 
within 10 days. 
Balance $I1 
mcnthly for 4 
moths. 

-,-r_"x`.^`v`!!!'+}'--;.:+ k vcf?,-a-_.- 
rJax51+>:;,: ' c+rr 

FAST-CHECK TUBE Model 
Simply set two controls ...insert tube 

TESTER Tog 
any of over 700 tube types completely, accurately 

quality 
JUST 

to test 
Over 20.000 servicemen are now using IN JUST SECONDS! servicing time way down, eliminating unprofitable C call-backs and antl increasing their dollar earnings 
by selling more tubes with very little effort. See for yourself at no risk wh y so many servicemen 
chose the FAST -CHECK above all other tube testers, 
PICTURE TUBETESTADAPTER 
INCLUDED WITH FAST -CHECK 
Enables you to check all picture tubes (including 
the new short -neck 110 degree type) for cathode emission, shorts and life expectancy ... also to reju- 
venate weak picture tubes. 

Housed 
in hand - 
rubbed 
oak car- 
rying case 
complete 
with CRT 
adapter 

TERMS: $14.50 
within 10 days. 
Balance $11 
monthly for 5 
months. 

RANGE OF OPERATION Checks quality of over 700 tubes types. err playing the time proven dynamic cathode emission test. This covers more than TV tubes,lau auto 12nplate-voltytubes. 024s, magic eeye tubes, gas Checks for liter inter-element shorts 
tubes vin foreign tubes. Checks for gas content. Checks for life -expectancy, 

No time consuming multiple switching on conventional testers No annoying rll chat checking 
settings are required instead banks 

tube 
switches located inside cover- New listings are added without costly roll chart replacement Checks each sec- 

tion of multi -section tubes and if only one section is defective the tube will 
listing 

reard "Bad" on the meter pscale 
41 phosphor bronze beryllium tube sockets never need replacement 7-pin 

mounted on panel Large 4+ /z D'Arsonval type meter is the most sensitive available, 
protected against accidental burn -out Special scale on meter for low current tubes d Compensation lnfor 
line voltage variation 12 filament yet rugged - no shock hazards Long lasting etchedralumi um gas and short jewel indicators Line isolated - NOTE: The Fast -Cheek positively cannot become obsolete - . - circuitry is engineered tc accommodate 

all future tube types as they come out. New tube listings are furnished periodtpally at no cost. 

CONVENIENT TIME PAYMENT PLAN - NO FINANCING CHARGES 

ALL CENTURY r-------- 
INSTRUMENTS ARE I C 
GUARANTEED FOR 

ONE FULL YEAR I 
The extremely low 
prices are made I 
possible because on 
you are buying di- 
rect from the l 
manufacturer. 

--- ------ -------- - - - - -- 
ENTURY ELECTRONICS CO., INC. 

CHECK INSTRUMENTS DESIRED 

Model CRT -2 CRT TESTER REACTIVATOR $57.50 
$13.50 within 10 days. Balance $11 monthly for 4 m 

Model CT -1 In- Circuit Condenser Tester 
$9.50 within 10 days. Balance $5 monthly for 5 

Model VT -1 Battery Vacuum Tube Volt Meter 
$14.50 within 10 days. Balance $11 monthly for 4 

Model FC -2 Fast -Check Tube Tester 
$14.50 within 10 days. Balance $11 monthly for 5 m 

onths. 

$34.50 
months. 

$58.50 
months. 

$69.50 
onths. 

Prices Net F.O.B. Mineola, N. Y. 

111 Roosevelt Avenue, Dept. 201, Mineola, New York 
Please rush the instruments checked for a 10 day free trial. If satisfied I agree to pay 
the down payment within 10 days and the monthly installments as shown. If not 
completely satisfied I will return the instruments within 10 days and there is no 
further obligation- It is understood there will be NO INTEREST or FINANCING 
charges added. 

Name 
Please print clearly 

Address 

City State 
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-"TAB" Tubes Tested, Inspected, Boxed - 
Six Months Guarantee!! No Rejects! 

NEW 1. Used Gov't 'R Mfgrs. Surplus! 

042 . 66J6 .',12476 
002 3151613117 99 124T) 11726 1.10 

' 0C3 6BL7 1 

. 

25 12AU6 465A ll:.u0 
003 . 6846 9 12AU7 2021 2 M1 

0X '. 6B06 1.1 125%7 - 3023 
lA7 -. 6017 1.!- 121346 o 

7174 SI 
193 7M,6C4 128117 
105 'M 6C5 129D6 4250 ._..M1 
154 -M 6C6 Peo 1213E6 
174 ..n 6CD6 1.49 128F6 ... 1160 211.50 

1U4 3 MI 606 3 s I 12847 . 11150 500 
lU5 .7 .1 615 121377 14 X2501,41 
1424 M 6.16 12827 99 450814..H1 
304 M 646 12CU6 1 -1:. SOPS 4.94 
305 .191 647 ' 

1 

12547 .'.1 58P4 .!IM 
3S M 6L6 1.1. 125G7 35T 3 1.11 

374 1 65 12547 . 1007 7.00 
504 M 6S8 

1 

12537 -7. 316A 
SU .i 65A7 

' 
12547 1 388A s1 

574 .M. 65137 1.19 12S07 .n 1 160 I 1:.1111 

573 65C7 rol, 19006 2 :50T 42.110 
6464 . 6507 73 1978 1 19 007 1.110 
SAC] .70 65117 ' 25806 1 _.1 . 809 :1.00 
SAG7 0 65.17 . 2516 3 811 4.111 
606 1 6547 25W4 .77 012 3.110 
6A115 . 6517 14" 25X5 4 813 9.00 
Sacs 2 51 6547 2 s, 2526 814 :I.45 
GAPS 03 65E17 71 EL34 ' 815 2.75 
6A57 3.00 65R7 73 E11.37 2 l9 826 .59 
BATS .49 678 .n 35L6 .." 8290 8,00 

6AÚ 1.10 SU6 70 35W4 .'0321 7,00 
6A03 1.1!1 67667 .71113574 1 066* 2.7í 
6806 . 6W4 -. 3525 3.1 1625 7. $1 
680 79 6W6 . 5085 6146 4!10 
66a6 I 6X4 .M 

. 

MI 5005 . 5879 110 
6007 119. 645 1 SOCS 33. 5881 2.711 
6006 19. 97 SOLS ..:!1 6550 1.! 0 

. 70] 68E6 - 766 :1.2'.. 5654 1310 
68116 I 5o. 12115 " . 75 5894 12.00 
6006 ! 12105 .7 

. 

.'. 80 , 7193 III MI 

TUBES WANTED! WE BUY! SELL & TRADE! 

'New Silicon 500Mo Rectifiers 

70 
piv 

35 50 
30e 

erns i 

200 400 
78e 

roll 
100 

454 

Pis 
350 SOO 

ems 1,9v 

140 200 
SOC 

i .p..: 
420 600 

. piv 
270 300 

4124 

i Wi 
490 700 
31.50 

i ni." 
s s 560 800 630 900 7001000 7701300 

SI 59 S1.89 52.58 53.12 
Use in Bridge or C.T. up to 750ma dc 

1..u1'1C .t 12.12V.IRMS. Special 
21.f Hemmers f,r 10101 

' /.nr0.nld 4H Starr, 
TRANSISTORIZED DC POWER! 

HI-EFFICIENCY DC to DC to 50 VDC 
TASTAT' KIT or OUILT! 

Output 450 6 TAI' 250vD al uP In 
I:.O MA l'p I. 70 Watts NOe, e11r 

ripple low i.n.' 
,.,n ,Iul... ,.I . ."1:; ̀ 

tr:In.i ' . . . 

`I,ouIpr 
nl. 1.1.113.1(1.11 

1r 
III 

OU I..ad!! al n site' Quiet! wgl! 
Priced gtd 1 I!J1 

L0- 

Assembled Uuild krt TutbC.a. Only $30. 'ix P'Y 
111p.. TI0145l11 535 o llml?. h SSO. :Vb M'1AT'-.t'1.t' ,000.1 1, 111__'.11527. 
AIt 111122, k $24. .'.\' 1' 

1 
1 I11<.. 1 l' "o. 0 $27. Kot 

71012:.1'4 S24. 

KITS! "TAB" THE BEST KITS! 

KIt 3 Eng. Parallel Rules Kt 33 Precision Resistors 
Nit 10 wile es 
Kit 75 Resistors 32. 
Kit 150 Carbon Resistors 

art25 Panel Lamps 
12 Electrolytic Cond.. 

Kit 
Kit 

56 
S Tubu arcCend'sera 

Kit 300 Lug. & Eyelet. 
Kit 10 bathtub 011 Cond's 

Kit 10 Xmste 
prise 

ca Condo.. 
Kit 3 Phone Patch XOmr. 
K,t 3 Searchlights 
Kit Circular Slide Rule 
Kit 12 ANNtr CNp Asst'd. 

BUY 

Kit S Sub -thin 

Kit 
40 standoff esisto .ton 

Kit 75 
Power Resistors 

Kit S Crystal Diodes 
Kit 100 Fuses. A 
Kit 300 Ceramic Condor. 
K it 10 Germanium Diodes Kt S FT243 Mal Holders 
Kit 8 S.l,cen Diodes 
K II 5 Micreswitehes 

't Assld Rectifiers 
K .l 2 PNP Transi 
K '1 4050 Ft Hookup Wire 
Itot 2 Veeder Countrrs 
Kit 2- Computer TA,oids 
Kit High Can 

Fore/:' EACH KIT 99C 

NEW DC POWER for TRANSISTORSII 

1, 101ple l'.ow'.'c g'pl. 
lied It:nlsl.l.r 31:.1.u:'I.u"G.E . 

RCA. COS. Ideal I 
.its ..1 E0 'all'F l'r 1..fi1e.1 Mit41t!-I.ullll' 11'2 1'\'1{r1 

&111 0r :1,0011401 11 r:.\'1:\.Tt 512 

NEW Selenium Radio & TV Rectifiers! GTD. 
6SMa Se. 6 for 52; IOOMa 45c. 12 SS: 
2308Á 65c. 10 SS: 300654 88e. 10 38. 
SOOMa 51. X10 SS. 25 SIS 

NEW "TEKSEL" SELENIUM RECTIFIERS 
FULL WAVE BRIDGE RECTIFIERS. r /. lilt I, / /. 
AMP. 18VAC 36VAC 72VAC I44VAC 
CONT. 14VDL 28VDC 56VDC 118VDC 

IA MP 2M 
34711. 

160NMV 
154MP 
244MP 

S 1.30 
2.15 
::i05 
6.10 
9.90 

15.00 

S 2.00 
3.00 .00 
8.00 

12.15 
19.00 
29.45 

K 4.90 5 9.45 
6.25 12.30 
8.60 16.75 

1875' 36 15 
26.30 48 90 
40.50 66.60 
57 O 108.45 

FOR BEST BUYS! "TAB" for BARGAINS 
N -ARR2 Rcvr As Is Good for Parts 51.59 

RDX -USN 200 -00 Mc's Rev. less Tubes $25.00 
RC653 100 to 200W %mar or Cw 2 la 4.5 

Me's includes 12V Dynmtr 5 Channels $39.00 
"Irish'. 

lei " Tape M tar 2400yfO 1 r Best y 34.9. 3 $12 
ooperseope Tube 2" SS 1 2 $9 

213277 54.30: 24278 $5.50; 21441 $3: 20442 SS 

"TAB"TERMS: Money Back G' 
narrtles 

Our 14th year. s ; m n 

0e or C.O.D. ' 25% D p c 
'Gores 

shown subject to hry , . 
111 -WA LIBERTY ST., N.Y. 6. 7. 

PHONE: RECTOR 2.6245 . ' 

What Set Owners Think 
(Continued from page 49) 

has obviously been influenced by the 
fact that the industry has traditionally 
underestimated its own worth. What 
other guide does he have for deter- 
mining a fair price? A rather high 
number of set owners (17 per -cent) 
admit they do not know what a fair 
price is. Also, they seem to be getting 
suspicious of the lower prices (Table 7) 
characteristic of "bait" advertising. 
Firmness on the part of the service 
shop may work better than indecision: 
a "compromise" fee ($2.50, $3.50, $4.50, 
etc.) does not seem to re- assure the 
customer as much as a flat figure that 
is fifty cents higher! Whatever the 
price may be, few set owners (11.3 
per -cent in Table 3) are likely to gripe 
about it. In fact, a few think charges 
are not high enough. There is very 
little reason for any professional to 
delude himself with the thought that 
he can add much volume by pricing 
himself out of business. 

The gloomy specter of the "drug- 
store" checker is not a mere fancy, 
according to Tables 8 and 9. Most peo- 
ple have never bothered with them, but 
the minority that has (35.8 per -cent) 
is quite substantial. Fortunately, this 
figure seems to be somewhat higher 
than the national average. Tung -Solis 
merchandising manager, Robert M. 
Andrews, estimates that 12 per -cent of 
tube sales are through vending ma- 
chines nationwide. Some comfort is 
provided by the fact that more than 
one -third of the people who had used 

1 

such testers were not satisfied with the 
results. This means that, of all persons 
interviewed whether they had used 
such testers or not, only about 23 per- 
cent were satisfied. The principal rea- 
son given for dissatisfaction was "not 
accurate." Thus, although the drug- 
store tester has made serious inroads 
on tube sales by service shops, the 
practice is vulnerable. It is note- 
worthy that many consumers indicated 
they used the non -professional outlets 
only when regular service shops were 
closed. as on weekends or holidays. 

Another point on these testers: not 
all who are "satisfied" involve lost 
business to shops. Where the checkers 
indicate that no tubes are defective, 
the set owner may turn to other chan- 
nels while still feeling he has received 
a fair deal. Although complacency is 
a mistake, there is a clear limit to 
how much checkers can do and how 
much business they can take away. 

The first general conclusion we may 
draw is that the independent service 
industry has one great Achilles' heel: 
a great deal of the business on which 
it must rely is being siphoned off in 
other directions. On the other hand, 
there is far less consumer resistance 
to its practices and prices than it real- 
izes. In addition to continuing to ren- 
der honest and competent service, it 
must he more confident and aggressive 
than in the past in insisting on realistic 
charges, in promoting its own stature 
in the eyes of the public, and in articu- 
lating the point that it should be the 
first resort, rather than the last, when 
sets need service. In short, act like a 
professional if you want to be treated 
like one. -3)- 

Sets under Warranty 

RESPONSE 

Yes 
No 
Don't know 

PER -CENT 

15.5 
70.8 
13.7 

Ownership of TV Insurance 

RESPONSE 

Yes 
No 
No answer 

PER -CENT 

10.7 
80.8 

8,5 

1 

Multiple Ownership of Sets 
in Family 

NUMBER OF SETS 

1 

2 

3 

PER -CENT 

75.8 
23.7 

.5 

Types of Sets in Use 

MODEL. 

Console 
Table model 
Portable 
Combination 

PER -CENT 

56.2 
25.4 

9.3 
9.1 
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20 -Watt Amplifier 
(Continued from page 60) 

for 15 watts; and 2.7% for 20 watts. 
These figures are high compared to the 
1'4 , figures that we were able to ob- 
tain from many of the individual high - 
power amplifiers during the pre- stereo 
days. The results in this case, however, 
are not a true indication of the IM 
distortion alone as other factors are 
actually included in such a measure- 
ment. 

IM distortion measurements are a 
deep concern to the industry at pres- 
ent. The new Institute of High Fidelity 
Manufacturers standards for testing 
amplifiers have excluded IM distortion 
tests for the time being. Their hope is 
to provide time for further analysis 
before additional standards are deter- 
mined. (See page 51.) 

Basically, the 60- and 6000 -cps fre- 
quencies are the customary ones to 
use, but any combination of any two 
frequencies in the audio range could 
be applied. IM distortion figures would 
vary considerably depending on the 
combination used, and the 60 -cps signal 
provides an extremely severe test, par- 
ticularly for integrated amplifiers of 
today. For amplifiers having a flat fre- 
quency response from 30 to 15,000 cps 
at maximum power output, the 60 -cps 
characteristic is not severe. However, 
for the more economical integrated 
packages, saturation of the iron of the 
output transformers does occur at the 
frequencies below 100 cps (depending 
on the design) resulting in loss of pow- 
er output at the low end. The IM 
distortion figures in such cases now be- 
come a characteristic that combines 
erroneously the IM distortion with the 
characteristic of loss of power output 
at low frequencies. Suffice it to say 
that this is a problem at the moment 
and we will reserve decision until later 
as to whether we will continue taking 
IM distortion measurements. 

The kit is not difficult to assemble if 
one follows closely the detailed con- 
struction manual. We actually assem- 
bled the kit in 13!! hours. This may 
seem like a ridiculously low figure to 
many. However, things seemed to click 
off rather rapidly so that we did not 
run into any lost motion. 

We know of another case where this 
kit was built in 18 hours and this may 
be a more realistic average figure. We 
did run into one unusual problem. The 
multi -deck selector switch, as it turned 
out, had one of its decks rotated 180 
degrees. This was a mis- assembly on 
the part of the supplier of the control 
switch. We feel sure that this is an 
unusual situation and the chances are 
one in a thousand of its recurring. 
We had no other problems with the 
unit. In our opinion this integrated 
amplifier will provide true high -fidelity 
performance. 

The kit is available for $79.95 and 
a factory pre -wired version is avail- 
able at a price of $129.95. -- 
January, 1960 

Full Color Giant Fold -Out 
Charts Still Available! 

Here's a complete series of colorful, authoritative fold -out wall- charts 
(originally appearing in the pages of ELECTRONICS WORLD) - 
yours for only I5C each. All in full -color -each suitable for framing. 

I. Y.H.F. TV Spectrum and Interference Chart: Servicing aid for TV techni- 
ci;ul, and ham, -saves hours by tracking down interference. 

2. Hi -Fi Crossover Network Design Charts: Tells how to build speaker nets 
for any crossover frequency. Complete coil- winding data. capacitor values 
given. 

3. Color Codes Chart: Gives you coding for capacitors, resisters, trans- 
former,. resistance control tapers -all in easy -to -use forni. 

4. Bass -Reflex Design Charts: Complete data on building own bass -reflex 
enclosures for any speaker. including ducted -port enclosures. 

5. Radio Amateur Great Circle Chart: For Hams and short -wave listeners - 
gives complete listing and map of amateur prefixes by calls and countries. 

6. Sound: Fundamental data on all phases of Sound: frequency ranges, sound 
levels, equal loudness curves. A must for all audiophiles. 

ALSO AVAILABLE: 
Reprints of the following authoritative articles: 
7. "Build a Citizens Band Transceiver " -complete details on building an I I- 

meter transceiver for Citizens Band service. 
8. "Electrical Shock: Fact and Fiction"-must reading for everyone whose 

work or hobby involves electricity. Ideal for utility companies . . . 

service associations. 

IMPORTANT: ORDER BY NUMBER! OUR SUPPLY OF ALL GATEFOLDS 
AND REPRINTS IS LIMITED. OFFERED ONLY ON A FIRST COME, 
FIRST SERVED BASIS. 

Send 15 for each order to 
ELECTRONICS WORLD, Dept. S160 

Boc 378 Church Street Station New York 8, New York 

IMMEDIATE "IN STOCK" SHIPMENT 
from "the house the hams built" . , the 

CITIZENS 
BROADCASTER 

C8 wo 
* TOP TRADE -INS 
* PERSONALIZED 

SERVICE 

*FAST SHIPMENT 
FROM THE CENTER 
OF THE U.S.A. 

Or' 

orlo 
nt1 FREE 1960 

r1L CATALOG 
0100 200 Pages - (Hundreds 
nnc of Bargains for the Ham. 

send for FREE DETAILED BROCHURE TODAY 

low cost, 
smartly styled, 

practical and sturdy 
2 -way 3- channel 
Radio Station 

complete* 

CODE! 

TESTS! 

EXAMS ! 

ONLY 5129.95 - 
`13ao_ 

down 

\$760 per mo. 

FCC FOAM 505 

FOR STATION 

LICENSE 

SUPPLIED 

W01110 S MOST Ptl1SONAlI1EO 11A0I0 SUMS' HOUSI 

rieb Pao O` 
Cti 

urcnswt 
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Fill in coupon for a FREE One Year Sub. 
scription to OLSON RADIO'S Fantastic Bargain 
Packed Catalog - Unheard of LOW, LOW, 
WHOLESALE PRICES on Brand Name 
Speakers. Changers, Tubes. Tools, Hi.Fi's, 
Stereo Amos. Tuners and thousands of other 
Electronic Bargains. 

NAME 

ADDRESS 

CITY ZONE STATE 

If you have a friend interested in electronics 
send his name and address for a FREE sub. 
scription also. 

OLSON RADIO 
CORPORATION 

SIGNAI. TRACER 
Checks all stages from Antenna to 
Speaker or Picture Tube. Tests micro- 
phones, appliances, pickups, transform- 
ers, speakers, resistors, condensers, etc. 

Model 202 (with AF Probe) Net $37.50 
Model A Probe 

(RF Demodulator) Net 4.50 
Model B Probe (RF Demodulator, 

Amplifier) I:t 7.50 

140 

VTVM 
KIT 

Easily assembled! Solves numerous prob. 
lems. Sensitive voltage measurements with 
negligible circuit Loading. Accurate AC 
voltage ranges for checking line voltages, 
amplifier power output, frequency response. 
Positive and negative DC voltage ranges. 
Checks resistance. Radio. TV servicing; 
maintenance of electronic equipment; many 
other uses. Net $27.95. 

PRECISION ELECTRONICS, INC. 
9101-Q King Ave.. Franklin Park, Illinois 

"Rush Suppressor" 
(Continued front 7xrge 41) 

rush -level which was used as a. refer- 
ence point in setting the operating 
point of the relay. The d.c. across the 
relay is now at its maximum. causing 
it to energize. The speaker is now on 
and operating. 

Once the relay receives enough volt- 
age for operation. the long time -con- 
stant of the circuit created by C holds 
the relay in during entire words and 
short pauses. During extended pauses, 
the speaker is silent. Resistor R was 
added to increase the amount of avail- 
able voltage for relay control and, with 
the resistance shown, does not serious- 
ly affect the amount or quality of 
audio on the speaker. It also serves 
as a load for the voice -coil winding 
when the speaker is off. 

A single -pole, single -throw switch 
was added to disable the voice- control 
circuit. This is not absolutely neces- 
sary, but it does free the volume con- 
trol for normal use once communica- 
tion has been established. 

The particular relay used is a sur- 

plus item with a d.c. resistance of 2200 
ohms and, in actual operation, would 
energize with 1 ma. and release with 
.75 ma. Any sensitive relay with simi- 
lar characteristics will work satisfac- 
torily. 

Location and mounting of compo- 
nents is not at all critical and may be 
accomplished wherever there is room. 
The top view photograph shows the lo- 
cation of the additional circuit com- 
ponents. The only reason for mounting 
the relay as shown was to provide ac- 
cess to receiver and transmitter tuning 
adjustments. Much smaller relays are 
readily available and they could be 
mounted directly on the chassis. It can 
be seen from the front -panel view that 
the squelch disable switch is a rotary 
canopy type mounted between the two 
neon lamps. thus retaining the sym- 
metry of the fronf -panel layout. 

This circuit has been in use eighteen 
hours a day for some time with the 
transceivers operating over a four -mile 
air path with excellent results. The 
circuit is not critical to adjust and can 
be applied to most superregenerative 
receivers with a minimum of chassis 
and front -panel disfiguration. At last. 
a quiet superregen! -1- 

TRANSISTOR ALARM GENERATOR 
By DAVE STONE 

UERE is a useful and interesting cir- 
cuit which produces pulses of audio 

tones at intervals of less than one -per- 
second to about eight -per- second. 
When it is connected to an audio am- 
plifier the resulting output sounds like 
a series of "beeps" much like the busy 
signal on the telephone. or "whoops" 
similar to the emergency call which 
summons crews to combat stations 
aboard a battleship. 

The self -quenched superregenerator 
is an old standby in the radio -fre- 
quency range. Feedback for regenera- 
tion is obtained from the split primary 
winding of the audio output trans- 
former (Triad A -65J) and the circuit 
produces a normal audio tone at a fre- 
quency determined by C; s capacity 
and the primary inductance of T,. It 
is approximately 600 cps with the val- 
ues indicated on the schematic. 

C, is connected so as to provide cut- 
off bias to the base- emitter circuit 
when it has sufficient charge. During 
oscillation it charges high enough to 
"quench" the oscillator and when no 
oscillator current is flowing, discharges 
until the cut -off bias is reduced and the 
circuit begins to oscillate again. The 
"tone -on," "tone -off" action is repeated 
at a rate determined by the values of 
C, and L,. The "Pulse Rate" control, 
R0. changes the bias and charging con- 
ditions which, in turn, affect the repeti- 
tion rate. 

The values of C, or L, can be altered 
to obtain faster cycling -up to a rate 
of about fifteen -per- second, if desired. 
The optimum values for L. were found 
to lie between 500 to 700 millihenrys. 
The 50 -200 ohm windings of a low -to- 
high- impedance transformer -such as 

the mike -to -grid or line types -will fill 
the bill. Several transformers of this 
type were measured and the low -im- 
pedance windings were within the de- 
sired inductance range. The UTC A -10 
audio transformer provides several 
low- impedance combinations. 

The tone of the audio frequency can 
be varied by changing the value of C. 
-the larger the capacitor, the lower 
the tone while a smaller capacitor will 
produce a higher frequency output. C., 
and the 600 -ohm secondary of the 
A -65J transformer will work well into 
a moderate- to high -impedance p.a. 
system input. 

Use this stage to generate an alarm 
or warning signal with the higher puls- 
ing rates. A burglar alarm relay can 
be connected to apply power to the 
alarm generator when it is activated. 
The resulting noise is guaranteed to 
command attention. Use it as an audi- 
ble "count -down" signal over the p.a. 
system, by adjusting the pulses to ex- 
actly one -per- second. 

Complete schematic of alarm generator. Al 
parts are standard, intervals are adjustable. 

Ra 
25K 

PULSE RATE 
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Get Rad -Tel's First Quality 

Brand New 
TUBESBETTER 

THAN 

OFF! 
GUARANTEED ONE FULL YEAR 

down 'thé drain... 
ON USED AND "PULL OUT" TUBES ! 

EACH TUBE INDIVIDUALLY AND ATTRACTIVELY BOXED! YOU CAN RELY ON RAD -TEL'S SPEEDY ONE DAY SERVICE! 
Qty. Type Price 

024M .79 

lAX2 .62 

1B3GT .79 

1DN5 .55 

1G3 .73 

1J3 .73 

11(3 .73 

116 1.05 

1LA6 .69 

1 LC6 .79 

1LN5 .59 

1R5 .62 

1S5 .51 

1T4 .58 

1U4 .57 

1U5 .50 

1X2B .82 

2AF4 .96 

2BN4 .60 

2CY5 .71 

3AL5 .42 

3AU6 .51 

3AV6 .41 

38A6 .51 

3BC5 .54 

3BE6 .52 

3BN4 .63 

3BN6 .76 

3BU8 .78 

3BY6 .55 

3BZ6 .55 

3CB6 .54 

3CF6 .60 

3CS6 .52 

3CY5 .71 

30E6 .62 

301(6 .60 

3076 .50 

305 .80 

3S4 .61 

3V4 .58 

4AÚ6 .54 

Qty. Type 

4BÁ6 
4BC5 
.4BC8 

4BE6 
4BN6 
4607 
4BS8 
46U8 
4626 
4627 
4CB6 
4CS6 
4DE6 
40K6 

_ 4076 
5AM8 
5AN8 
5A05 
5AT8 
56K7A 
5B07 
5BR8 
5CG8 
5CL8 
5EA8 
5EU8 

516 

518 

5U4 
5U8 
5V6 

5X8 

5Y3 

6AB4 
6AC7 
6AF3 

6AF4 

6AG5 
6AH6 
6AK5 
6A15 
6AM8 

Price 

.51 

.56 

.96 

.54 

.75 

.96 

.98 

.71 

.58 

.96 

.59 

.61 

.62 

.60 

.55 

.79 

.86 

.52 

.80 

.82 

.97 

.79 

.76 

.76 

.80 

.80 

.68 

.81 

.60 

.81 

.56 

.78 

.46 

.46 

.96 

.73 

.97 

.65 

.99 

.95 

.47 

.78 

Qty. Type Price 

6AN4 .95 

6AN8 .85 

6A05 .50 

6AR5 .55 

6AS5 .60 

6AT6 .43 

6AT8 .79 

6AU4 .82 

6AU6 .50 

6AU1 .61 

6AU8 .87 

6AV6 .40 

6AW8 .89 

6AX4 .65 

6AX7 .64 

6BA6 .49 

66C5 .54 

6BC7 .94 

6BC8 .97 

6806 .51 

6BE6 .55 

6BF6 .44 

66G6 1.66 

6BH6 .65 

6BH8 .87 

6616 .62 

6BK5 .80 

6BK7 .85 

6BL7 1.00 

6BN4 .57 

6BN6 .74 

6805 .65 

6606GT 1.05 
6601 .95 

6BR8 .78 

6BS8 .90 

6BU8 .70 

6BY6 .54 

68Z6 .54 

6627 .91 

6C4 .43 

6CB6 .54 

Qty. Type 

6CD6 
6CF6 
6CG7 
6CG8 
6CM7 
6CN7 
6CR6 
6CS6 
6CU5 
6CU6 
6CY5 
6CY7 
60A4 
6085 
60E6 
6DG6 
6006 
6DT5 
6076 
6EU8 
6EA8 
6E68 
6H6GT 
615GT 

616 

61(6 

6S4 

6SA7GT 
6SK7GT 
6SL7 

6SN7 
6507 
674 

6T8 

6U8 
6V6GT 
6W4 
6W6 
6X4 
6X5GT 
6X8 
7A1.17 

Price 

1.42 

.64 

.60 

.77 

.66 

.65 

.51 

.57 

.58 

1.08 

.70 

.71 

.68 

.69 

.58 

.59 

1.10 

.76 

.53 

.79 

.79 

.94 

.58 

.51 

.67 

.58 

.48 

.76 

.74 

.80 

.65 

.73 

.99 

.80 

.78 

.54 

.57 

.69 

.39 

.53 

.77 

.61 

Qty. Type Price 

7A8 .68 

7B6 .69 

7Y4 .69 

8AU8 .83 

8AW8 .93 

8605 .60 

8CG7 .62 

8CM7 .68 

8CN7 .97 

8CX8 .93 

8E88 .94 

10DA7 .71 

11CY7 .75 

12A4 .60 

12AB5 .55 

12AC6 .49 

12AD6 .57 

12AE6 .43 

12AF3 .73 

12AF6 .49 

12A16 .46 

12AL5 .45 

12AL8 .95 

12A05 .52 

12AT6 .43 

12AT7 .76 

12AÚ6 .50 

Qty. Type Price 

12AÚ7 .60 

12AV5 .97 

12AV6 .41 

12AV7 .75 

12AX4 .67 

12AX7 .63 

12AZ7 .86 

1264 .63 

12BA6 .50 

12606 .50 

126E6 .53 

12BF6 .44 

12BH7 .73 

12BK5 .70 

12BL6 .56 

12606 1.06 

12BY7 .74 

12627 .75 

12C5 .56 

12CA5 .59 

12CN5 .56 

12CR6 .54 

12CÚ5 .58 

12CÚ6 1.06 

12CX6 .54 

12085 .69 

120E8 .75 

Qty. Type Price 

12018 .85 

12DM7 .67 

12006 1.04 

12DS7 .79 

12026 .56 

12EL6 .50 

12EG6 .54 

12E16 .56 

12E26 .53 

12F5 .66 

12F8 .66 

12FM6 .45 

1215 .65 

12SA7M .86 

12SK7GT .74 

12SN7 .67 

12SQ7M .73 

12U7 .62 

12V6GT .53 

12W6 .69 

12X4 .38 

17AX4 .67 

17B06 1.09 

17C5 .58 

17CA5 .62 

1704 .69 

17006 1.06 

Brand New JAN 3BP1 
Cathode Ray Tube 

6.3v Deflect. Sensit. 
Five X 5BP1- Electrostatic 
Focus 8 Deflection 

Use This As Your Order Blank 
Rad -Tel Tube Co. 55 Chambers St. 

NAME 

ADDRESS 

Cy. Type Price 

1716 .58 

17W6 .70 

19AU4 .83 

19BG6 1.39 

1978 .80 

21EX6 1.49 

25AU4 .87 

25806 1.11 

25C5 .53 

25CA5 .59 

25CD6 1.44 

25CU6 1.11 

250N6 1.42 

25EH5 .55 

2516 .57 

25W4 .68 

25Z6 .66 

35C5 .51 

3516 .57 

35W4 .52 

35Z5GT .60 

5065 .60 

5005 .53 

50DC4 .37 

50EH5 .55 

50L6 .61 

11723 .61 

45 
each 

Newark, N. 1 

RADTEL TUBE CO 
Est. 55 Chambers Street 
1945 Newark 5, N. J. 

Mitchell 2 -3147 
NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE CO. . SPEEDY ONE -DAY SERVICE TERMS: 25% deposit must accompany all orders. balance C.O.D. Orders under $5. Si handling charge. Subject to prior sale. All shipments F.O.B. Newark warehouse. No C.O.D.'s outside continental U.S.A. 
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What's litt; 
New in Radio 

PRIVATE PLANE RADIO 
King Radio Corp., 9700 W. 75th St., 

Merriam. Kansas has developed a new 
10 -watt transmitter- receiver which is 

designed to provide light, medium, and 
executive planes with airline communi- 
cations power. 

Available with either 14 -volt or 28- 
volt power supply, this 90- channel unit 
is compact and lightweight. Designed 
for easy custom panel installation. 
simply by the removal of faceplate, the 
KY -90 is only 3" high, 612" wide, and 
8" deep. The complete unit, including 
power supply, weighs only 8 pounds. 

The power supply /modulator is com- 
pletely transistorized with line filter 
to minimize radio interference. Both 
side tone and mike gains are adjustable 
from the front panel. 

NEW SSB RECEIVER 
Hauunurinnd . 'a aufacturing Com- 

pany, Inc., 460 W. :;4th St.. New York 1. 
N. Y. has announced the development 
of a new communications receiver 
which offers SSB tuning plus full dial 
coverage from 550 kc. to 30 mc. 

The HQ -180 is entirely self -con- 
tained. with its own power supplY and 

requires only the addition of an ex- 
ternal speaker or earphones. The cir- 
cuit is an 18 -tube superhet with auto- 
matic noise limiter. It is triple conver- 
sion from 7.85 to 30 mc. and dual con- 
version from 540 kc. to 7.85 mc. It offers 
the operator a choice, or combination, 
of slot filter, selectable sideband. tuned 
i.f., bandspread and separate linear de- 
tector in tuning the desired sideband 
signal. 

A new high -frequency crystal filter 
is used at 3035 kc. to improve selectivi- 

142 

ty and shape factor of the first i.f. am- 
plifier. The slot filter is adjustable *_±5 

kc. over the passband for up to 60 db 
attenuation. 

The new receiver is designed for 
amateur, commercial. or military SSB 
operation. It is available in either 
cabinet or rack -mounted versions. 

POCKET Y.O.M. KIT 
Allied Radio Corporation, 100 N. 

Western Ave., Chicago R0. Ill. has just 
released a low - 
cost. pocket -sized 
v.o.m. which is 
hardly larger 
than a package 
of cigarettes. 

The new unit 
reads in 13 ranges 
at 1000-ohms-per- 
volt d.c. sensitivity. The ranges are 
d.c. volts 0- 5- 15 -50- 150 -500; a.c. volts 
0- 15 -50- 150 -500; d.c. milliamps. 0 -1 -10- 
100; and ohms. 0- 30.000 t 1200 ohms 
mid-scale 

instrument has a front -panel 
zero -adjust. 212" meter with two -color 
scale, and 5'4 shunts and multipliers. 
Only 23s" x 3"4" x 112" when assembled, 
the kit comes complete with battery 
and test leads. It is catalogued as Stock 
No. 83 Y 708. 

TRANSISTORIZED POWER SUPPLY 
Barker & Williamson. bu'.. Bristol. 

Pa. is now offering a new standard line 
of transistorized d.c. converters and an 
inverter. 

The converters include 25 -. 60 -, and 
120 -watt models. The 25 -watt inverter 
delivers 115 or 26 volts at 400 cycles. 
All operate on 12- to 14 -volt d.c. input. 

Small in size and lightweight. the 
new units are designed to withstand 
severe environmental conditions. Cur- 
rent drain is small and the absence of 
moving parts eliminates wear. 

Applications for the converters in- 
clude mobile communications. Citizens 
Band radios, marine radiotelephones, 
and aircraft radios. The inverter can 
be used for synchro position indicators, 
gyro instruments, remote indicating 
compasses. and other aircraft and 
marine instruments. 

TRANSISTORIZED INTERCOM 
Heath Company. Benton l(arbor, 

Mich. is now offering an all -new tran- 
sistor intercom system which is avail- 
able as master and remote stations 
separately. 

The master unit (XI -1) can call any 
one remote station, any combination, or 
up to five if desired. Any remote sta- 
tion (XIR -1) can turn the system on 
and initiate a call to the master; once 

the master replies to a call, control of 
the system is taken over by the master 
and the remote unit need not be 
touched. 

The circuit is completely transistor- 

ized for instant operation and low bat- 
tery drain. The intercom is powered by 
eight inexpensive "C" flashlight batter- 
ies that provide up to 300 hours of nor- 
mal "on" time. The 412 ", 45 -ohm PM 
speakers serve as both microphone and 
speaker on all stations. 

For complete details and prices on 
these new kits, write the company 
direct. 

ANTENNA MIXING NETWORKS 
Jerrold Electronics Corporation, 15th 

and Lehigh Ave., Philadelphia 32, Pa. 
has developed a new series of antenna 
mixing networks which will permit 
multi -channel, all- direction reception 
simultaneously. 

According to the company. the new 
low -loss, high -isolation TX models 
eliminate the need for rotors and 
switches normally required to bring in 
TV signals. With the TX series. multi - 
set homes are no longer limited to re- 
ceiving only the channel or channels 
whose reception hinges on the direction 
the rotor faces. 

One of the new units, the TX -FM. 
permits the connection of a TV set and 
an FM receiver to a single antenna 
without loss of signal to either set. The 
Model TX can be used individually or 
in any combination to mix cut -to -chan- 
nel antennas with a single broadband 
antenna; separate individual channels 
from broadband antenna: mix or sep- 
arate v.h.f. TV and FM signals; act as 
a splitter to feed v.h.f. TV signals to TV 
receivers; and FM signals to FM re- 
ceivers from a single broadband an- 
tenna. 

The components are housed in un- 
breakable plastic cases and use uni- 
versal mountings. 

NEW EMC Y.O.M. 
Electronic Measurements Corp., 625 

Broadway, New York 12, New York is 
now offering a 
new model v.o.m. 
which is available 
in both kit and 
wired forms. 

The Model 109 
incorporates a 40 

412" meter 
and features an 
a.c. voltage sensi- 
tivity of 10,000 
ohms -per -volt. 
There are five d.c. voltage ranges (up 
to 3000 volts) at a sensitivity of 20,000 

ELECTRONICS WORLD 
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ohms -per -volt; five a.c. voltage ranges 
to 3000 volts; three a.c. and d.c. current 
ranges; and three resistance ranges to 
20 megohms. 

The circuit is housed in a high im- 
pact molded Bakelite case. Write the 
manufacturer for prices on either or 
both versions. 

FM TEST OSCILLATOR 
Heath Company, Benton Harbor, 

Mich, has just introduced a test oscilla- 
tor kit which has been especially de- 
signed for FM servicing. 

The Model FMO -1 covers all frequen- 
cies for r.f., i.f., and FM detectors; fea- 
tures 100 kc. bandwidth markers; a 10.7 
mc. crystal marker; 10 mc. calibrating 
crystal; and incorporates a variable - 
width sweep oscillator. 

The circuit is housed in a single com- 
pact, easy -to -use case and comes with 

test leads. All test frequencies (except 
the sweep circuit) are fixed, assuring 
frequency accuracy dependent only on 
the actual accuracy of the coils and 
their initial alignment. 

SILICON POWER RECTIFIER 
1t't.Nlinghou.vr Ehririr (brp(u'utjon. 

P.O. Box 2088, Pittsburgh 30, Pa., is 
now offering a new silicon power rec- 
tifier for high- current, high -voltage 
applications. 

The Type 439 can provide up to 240 
amperes of forward current per cell 
with maximum peak inverse voltage 
ratings up to 600 volts. Maximum re- 
verse leakage current is 50 ma. at the 
rated peak inverse voltage. 

The unit may be operated at up to 
190 degrees C at the junction. It fea- 
tures a solid copper base for rugged- 
ness and small size (maximum cell 
length 3" and over -all weight 8 oz.). 

A hermetically sealed cell, this power 
rectifier is nickel -plated to maintain 
low contact resistance and to prevent 
corrosion. Ceramic insulation between 
the anode and cathode provide a 
greater creepage distance than previ- 
ously available on this type of silicon 
rectifier. Details on request. -30- 

LOOK! $49.50 BUYS A GOOD TEST SCOPE 
Ready to use! TS-34 AP as illustrated, with wer 
cord, 

crying cate, and 16 -Page illustrated booklet. 
9 peracting. Intern. sweep 10- 50.100 cy. 

V.dro 
ampli flat 

út, TV 
to 302 me. piso has Start -Stop 

pulses bigger s to choice of S. SO, o r other 
5 u duraron. Look with 

hood thru magnifying ens, see big picture and fast-rising heces. 
$49.50 Snug wt 40 lbs FOS Los Angeles. Only 

TS -34A AP is same as above except that - Start -Stop 
2.8 20 -50. and 120. UM. you vary sweep Feb 

data 4booklet. less Frying 
only 

Certified O%. *FOB Los Angeles, 
S69.50 

MEAS. CORP. 79B SO -WAVE GENERATOR 
Generates ISO v pos. pulse 60.100.000 c Width 
4Ó.O0 u . Decay not more than of width. Also `synch pulses lets than 3 u- sec. wide 

layfdoap x. m it -pulse Width. s I fiel odes 
and 

to 
es pulse-modulate aext. CW ÓF and to be synched 

e t. Large °direct -calibrated 
t..alsn for width 

idth 
and 

sine-wave .. %Ì, %10._ x100. Input 
,sir o. 90 

cy. Brant new in original pack, w 

40 lbs FOB Harrisburg. Pa. $99.50 

VHF -UHF MICROVOLTER SIGNAL GENERATOR 

.. 

L F -2. 90.600 MC accu- 
rate to le less than .1/ 
ri 

e; drift. Solomeer- Bridge -me 
tered CALISRATED SO -ohm 
O tput CW or mod., 1 v to .1 

leaks less than 1 u . 

Ext. pulse or 
sine 

mod.. or 
mod. 0- .00%. -se 2500 

2s. 
May `also 

use 
sync, with adj. delay 3.300 u c befort sync lires 

int. w May a be used 
to sync ext. equipment. 
Works an 105.125 volts, 
50 60 used 
checked ó t, w calibration 
charts and ....riot of the 
needed is °f the Tech. manual. F08 Los Angeles. éros. 0100 Ms. $69.50 

LAE -2. Same as above specs scept 520.130s0í NEW, original packing, with book. etc. @1 9 50 FOS Charleston. S.C. Only v1 

ISOLATE LIFE FROM DEATH, li STEP DOWN 
Not a Sunday Sermon. but a 500 -Watt Perm.,fill Iso- lation Transformer that may save you. fife. roc, 
isolated á 1 60 

sac 's ;tapped for 
195. 

100 4ÌO4. 110, 116. 122, 130 v. A 3d winding gives 12.6 v, 25a A. With diagram. Shipped only by collect Raiff,/ 
$7.95 FOB Los Angeles. 

FOUND! A NEAT & COMPACT SCOPE XFRMR! 
Freed 12591. Spares for DAS Loran. Supplied a S" C -R tube, amp). plates 6 ht,s. Pr,. 105 -130 v 50 60 cy. Sec's. ins. 5 V: 1490 and 1100 v. 5 m 390.0 -390 v, .1 A; electrostatically -shielded 6.3 v .8 A- 2 -21/2 v 2 A. Sec's ins. lye %V: 2 -6.3 v 

2 6 A; S v, 3 A: .y v. S A. Soldering terminals c Inn, bakM,te bottom plate. Case 5% x 5 ". 7i .4 above chassis. With diagram. New. Govt acq. as $35.00. Shipped Only by collect RailE/ 
$4.95 FOB Los Angeles 

Class- sealed Selenium rectifier Al, " OA lg. 
put. 

5 ferrules. 
A $3.20 value. 

1350 
only with the above' tai nsformer at 98e r two 

sold 
51.89. 

12 V DYNAMOTOR FOR SOFT -TUBE FINALS 
3111514.27. Modern hi- efficiency design, late pro- duction. leads. HV 6 LV are isolated, use for pose neg. ground stems. Nominally 13 v, 23 A 
39038 at 400 

o 
i° 19 A in; 397 

Efficient( 
t 300 

a. 
15 

aAr in, 
ma. 

Ideal for =6146 finals. Brand 
at 

shipped only hy 
Send 

ailEs collect FOS Los Angeles. $4s95 

$11.95 BUYS A 2 -METER ELECTRONIC - 
SQUELCH RCVR AND A 2/6/10 METER XMTR 

SCR -522.0: L test production, 
Receiver BC -624 -C clean as 

with all 12 tubes has 
electronic squelch, improved 

AVC. output. 
Transmitter BC-62more clean 

with all 7 tubes, i 

cluQ fig the 832's. IThose w 
fled had 832A. but w 

cannot select sets.) 85th units 
mounted in ana 
This Benda set is 100.156 
mc - channel all- control AM. 
P rice 511.95 lob Los Angeles 
for t and 53.0` for our 
Cat. 16C3.. which the original schematic with parts list. 
I.P., eV formulas. and instructions for an AC power sup- ply, for receiver coot' tuning, for emir 2 -meter uns . ld 

for putting smt. on 6 and 10 misters. 

ONLY $79.50 FOR 5" DUMONT TEST SCOPE 

TEST INSULATION WITH 32,000 VOLTS DC 
Coud. Prod. Co. PS30.1M60. Only 7" 7' x 8 

l 
plus 

rs terminals and anti corona balls. %fem. lour IA %2 tubes, 
filter eapaufoes, and bleeder all inside the m oil - filled case. 1 ma do ,th lea ipple. 60 cy niut 118 v 

2. to fil, psi. and 0.118 v to plate ri. for 0- 3000 v dc 
out. Certified Olt. 26 lbs VOS Los Angeles. $89.50 slipped only by RallE, coNrct. Only 

TUNING -FORK STANDARD FREQUENCIES FROM 
AMERICAN TIME PROD. UNUSED MODULARS 

Combination BENCH 
POWER SUPPLY i 00 
CY standard Model 
400 -8: 400 y lark 

.001% i 2 6AÚ6 
SU4 
supplied 

Signal thrulam 
s 

tude control to 6VSGT 
6 afrm to HiImped., 
16, 8 IL hm binding 
posts. Other bindinp 
3 

give Filtered dc 
90 v (no load) reduc- 

ible by 1500 ohm rheo- 
stat ' with fixed 
500 ohms 

series 
in- 

ternal resistance; take 

6.3 v at. A. A 2 isolated 7t. out up m1ïs2A0 
each. A All 

controls 
o n 

and outputs on front panel. 5 d. 9" h. 14' 
NEW. Ousted 

cy at 95 117 130.190 210 234 260 
40 lbs. RailEo FOS Los 

guaranteed. With schematic. 

ONLY $97.50 
400 cy 2 .00600 Modular subchassis only from the 

A above unit, with the fork and 2 -6Ú6, e , tested. ready to u e upon plication of 150 v de at 20 ma. 
and 6.3 v ac at 6Oó ma. Output 6 v or 1 v. appro.. 
sinusoidal. With schematic. m.. $37.50 Parcel post FOS Los Angeles. 

1000, 500, 250, 125, 
& 62s/1 Gi ± .02% 
fork =2003, 7 l2AT7's, 

band Walkirt Plug... inary flip -flop unt- 
downs. each usable from 
25 kc to O. NEW. 
and g ranee a, ready to 

25e. Requires external 
0 -300 v.d.c.. 3S 

a 6.3 v. a.c.. 2.1 a, both 
handy at front panel f l the _400 A ;bed 
above. With schematic 
and vit information. 
Shp, wt FOB 

S79.50 

TIME PAY PLAN: Purchases most total $112.00 or niore. Pay 350e down and balance in 12 monthly 
.perttints.. of you. purchase total. Send de. , , 7°0 

an sales tac tif applicable, with your ore 
SCHEMATICS /CONVERSIONS, SURPLUS GEAR 

includes ,sG. NEW' Send large stamped addressed ...op, 
any Tech Manuals. Add 25e or 

c 
hart x - 

g AN Nomenclature. Example of new listing.: 20 -Page book. representing 100 an -hours of tao i. elation. on 1 -177 Tube Tester. M% -949 Socket Adapter.. with test data on all tubes to March. 1957. only $5.00 postpaid. 

Calif. buyers please add 4% when remitting. 

R. E. GOODHEART CO. 
P. 0. Box 1220.A Beverly Hills, Calif. 

` ied. 
Los 

lbs. 
FOB s Annules 

=241 illustrated. 
with line 

'. ready to use. Don't 
be foxed by scopes 
which a radar a 
b -241 is a 
standard lest scope 
you c be 

an 
an 

Proud of. Has 2- 
ampl, for mark- 

ers and X-axis ampi. 
Y. to aera best frequen. 

0 19. 
000 

t. 0 
hat 

to e Ins naln and 

BkP, all l`ontrols ols front I- 
. e 4 panel 10.2" 

on 
s 

Ìçß 
15- h With reprint 
of 

truct,00 
MO e 

orlo 

Cn loo out. 

$79,50 

SPLATTER -FREE SPEECH -AMP /MODUL. /PWR- 
SPPLY FOR XMTR OR FOR PUBLIC ADDRESS 
Audio: 6tube chassis with Class S -p sors delivers 
30 W . at mod. Irmr s which ° you put in with 5ase your final for standard plate or plates modulation. AGC system holds output to 2.800 screen ,nod 

ut of 2780.p. It 
u 

designed to 
modulate 9500 g ,mess of input. Tee F.C.C. will 
love you for this!e includes 1 kc tone osc. and cutoff- biased tone wool., ive when key shorts out the bias. Has sidetone output. `Inmike. uts for 600 o m den. 

PA 6Hiohmto- voice oil Orr. can be connected eta eaauto the modulating output sec. of the mod. x Fins without affecting system. 
Power supply: 11S v. 1 ph SO 60 cy inaut. Furnishes 
all voltages for above hases plus power for your mtr. A 390 -0.390 v 733 m shin' end `" éC23 - 

furnish 
thy 

600 volts filtered de ait 445 ma WTwodof the 
tubes are also d with the frmr CT i standard CT ekt to furnish 300 V filtered de at vs ma A s 
rate xfem, heats the 3C23. s. A separate Il. Irmr a Sup- 
plies the audio ofassi and has plenty of 6.3 v winÚ- 

qe for you other smtr c ts. For bias and any 
relays you may need, two sfrmrs, each with aging taps 

Ì3their s and two FW selenium badges furnish 
V DC at i A and -115 V DC at A. A 115 v 

50.60 cy blower ools the selenium. Pos. and Neg. 
adjustable bias voltag come from potsntiometera in 
both the NV and the selenium supplies 
you get all the above . nothing else to buy . 

including all tubes I oeth $32.00 at surplus prices; 
and with schematics. arts values, and AOC 

adjustment instructions. FOS Milpitas, $49.50 Calif. All for only 

a TERRIFIC BARGAIN in a 
SOLA CONSTANT. 

VOLTAGE 
TRANSFORMER 

Ends fluctuating line 
voltage! 

Big Discount Off . 
the factory pr a of ., 1 -input 2,000 VA u And 

i thecbonus' This Navy 2 %VA ver ook. 
Sola sCat. No. 30710, has inputs! 95.125 sv 190-250 6O cy or 50 ey. Isolated secondary 

is 

constant 115.0 v 2 lee from no -load to I - of 

step-downs And if sÌ sh 
choose. 
S97.0us w. 220: 115 

eOthe factoryb l input 
cu 

rice! Sr... new ' / 75 
260 lbs FOB Harrisburg, isburg, Pa.hOO9nl 

61* 
(Note: Same a above picture es capacitor box 
mounted above s transformer: takes less Poor space., 
SOLA 30808. 500 VA. 60 ce. 95 -125 - laed 10 v 2 50e °ut. Certified. $49.50 Rail Ex collect only. FOB Los Angeles 
G.E. 2.3 SVA. 57 -63 cy, 100.135 v i !nib- 
switch-selected 5 d 113.115 117 v 2 2,00 °'$9T.5D 
out. NEW. 594 lbs FOB Sattle. Wn 

CONSTANT VOLTS & NO HARM. DISTORTION 
1 %VA, 60 cy. Superior 5620 Spec. Autom. or n 
Output -sensing s system turns Powerstat to null 
at selection between 100 -120 v Line m'y vary 90- 
130 v. ,ust, s sit. Metered. $125.00 roo El Paso, Texas, . 

January. 1960 
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Solve Rough Sweep Output Problems 
IN MINUTES P- '-- 

INSTEAD OF HOURS! 
ii V 

Illri 44' Ii ey "W Q =_A 
Bt;.? 

aFt 

!1 NEW 

4 4 0 

I, Provides composite synchronising 
signals (negative or positive) to inject 
directly in each sync stage. 

2. Provides plate drive signal to check 
complete vertical output circuit, 
including V.O. trans former. 

3, Provides vertical yoke test signal to 
determine if vertical yoke windings 
are defective. 

4, Provides horizontal plate driving 
signal to directly drive TV horizontal 
output transformer circuit. 

5, Provides B+ boost indicator. 

6. Provides unique high -voltag indicator. 
7, Provides sensitive tests for each 

of the horizontal output components, 
including H.O. transformer and 
yoke. Immediately reveals their true 
condition, good or bad. 

s® 

DYNA -SWEEP 
CIRCUIT ANALYZER 

Quickly solves tough output servicing 
problems that have always plagued the 
TV serviceman, Provides horizontal and 
vertical sync and driving pulses that 
make it easy to check out every stage in 
the sync and sweep sections of a television 
receiver. Tracks down troubles in the 
horizontal and vertical output circuit, 
including defective output transformer 
and yoke. Checks for shorted turns, 
leakage, opens, short circuits, and 
continuity. Gives unique high- voltage 
indication. Eliminates trial and error 
replacements. Saves many hours of service 
work! Pays for itself over and over again. 

Model 1070 Dyne- Sweep. Net, $6995 

MODEL A107 DYNA -SWEEP CIRCUIT ANALYZER 
for use with 88K Model 1075 Television Analyst 

Functions like the Model 1070 above, 
but is designed as a companion unit for 
use only with B &K Model 1075 Television 
Analyst for driving source. Makes your 
Television Analyst more useful and 

m 
I 

valuable than ever. Net, $49.95 ess 
See your B&K Distributor or Write for Bulletin ST24 -N 

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

Canada Arlo, Rodm Co,,, 50 Wmgold, Toronto IO, Oat. Export Empore Exporters, 277 Broodwoy, New York 7, U.S.A. 

MAXIMUM PERFORMANCE 27 MC C -B EQUIPMENT 
A NEW 6. DIFFERENT C's l'i 

un 
ice n , The e 

L 

1 

`" norm: lise Single 
a 5 watt .4 watt output, transmit 

1' 
nd I l tube 

ultra 
$ 

sitive..elective receiver. , 
'C 

Its Mr- 
matey ing nipping 1,,. tidies. stable compliance 
oscillator. Dal , tecad,wI r 

AV..% s mer. This , 

$169.95 lois everything 
PRECISION FREQUENCY METER. Allows 

( u 

you 
uh, ,onr C.n ASTER Ire,,h dir v ott thou F(z.d requirement. ah:oml , t r dung dial. 

Stohll call ra h.r. terf rn,a ode A a 
equal to commercial u s selling for 2 $99.96 
:, time. our ew' prier,,, 
THE ESSCO ease STATION XMTR. Ciiippleui :I .toge 
Its unit Il.h. ,.,llam.. Handsome desk tree 
cabinet with n Isis il ion IXnnel dieter. Ire...p,-talk 
relay, 4 ch' Is. Will reach those hard $99.95 
to get to ands " ....... :............ 
NAM,: UNIT le.. imwer snplIr.... .... ....579.95 
THE NEW ESSCO TINT- MITTER. A ,:per ial compact 
it stage 

c rIyls st 
assembly 

Iwith d lcompliance p 
smiled o.' Hh 

5 
to uN 

dur 
al 

ne nt $3-n 

49 sal 
..... 

With 2 rr ...... 95 
k CONTROLLED CONY TER. Alow, 
-: Muth. with oily br recei ver. . 

- illaion Law ,sales der battery powered 

S2pÌÌ 
Installation. Ac s,nre. selective. law 4a95 
The 

a q eal. 
Hen ts. power gain will L e $21 .95 `nn.o1 be THE NEWS" n i py packed bulletin. Will hel rof obtain 

ó from c opera. serré r addressed c5 
eelope 

ree ee 
opr- 

ESSCO C -B RATS 38 WALKER ST. 
NYC 13, N. Y. 
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YO U 
hill ins F. r ' profite showing the T\' 
Litesaiir n on Service calls. Sells auto- 
matically just show it. $4.95 List. 
ses nr p,hbrr. 

Wig-ELVER 

WUERTH TUBE SAVER CORP. Detroit a4 

CLOSE -OUT! Government Surplus 

$100 Worth of 
OVER 28 Important Unitsl 
Brand New Plugs 

a 
d connec- 

tors! Including 2 Aircraft 
54,e" Antennas. 
Ideal for laboratories, Hobbyists. 
Repair Shops. etc. 
Puked in original government rtons. Postage paid 

n 

on O.S.A. 

DIAMOND ELECTRIC COMPANY 
1230 LYELL AVE. ROCHESTER, N. Y. 

FOR ONLY 

post 
paid 

S 

Within the Industry 
(Continued train page 26 

ratio for such system is given by sys- 
tems using suppressed carrier ampli- 
tude modulation. This applies to some 
six system proposals. However, it does 
not apply to one other proposal which 
Floes not suppress the carrier but would 
result in an appreciably simpler stereo 
receiver. The evaluation of relative re- 
ceiver complexity for these systems 
would be made by the receiver panel of 
the NSRC. 

Bruce 'f. Bogert. Bell Labs. and Nor- 
man Parker. Motorola, head a separate 
study group to evaluate, on a theoret- 
ical basis. the relative merit of FM or 
AM subcarrier for FM stereo broad- 
casting. 

B. F. Tyson, Sylvania Electric Prod- 
ucts Inc., was asked to bring his classi- 
fication of AM systems up -to -date so 
that they can be evaluated in the near 
future. It was further decided that the 
value of an EMI proposal should be de- 
termined by comparison listening with 
other systems. 

RAY LANE has been appointed to the 
post of director of research and en- 
gineering for Pyra- 
mid Electric Com- 
pany. 

Mr. Lane was pre- 
viously associated 
with F & B Manu- 
facturing Company 
and Ajax Condenser 
Corporation. He has 
also served with 
Solar Ma.ntf fact aria g Co.. Western 
Electric Co., Westinghouse E & M Co., 
Fiala Radio Co., and Micamold Radio 
Corp. 

In his new position, Mr. Lane will be 
responsible mainly for the develop- 
ment of new capacitors for the avionic 
and consumer products markets. 

s. a 

RADIO KITS. INC. has changed its name 
to ARKAY INTERNATIONAL. INC. The 
officers and directors remain the same ... INTERNATIONAL RESISTANCE COM- 
PANY and CHICAGO TELEPHONE SUP- 
PLY CORPORATION have reached an 
agreement whereby the former firm be- 
comes sales representative for the lat- 
ter company's industrial and military 
variable resistor products in five major 
marketing areas ... ARTLOOM INDUS- 
TRIES. INC. has acquired EASTERN PRE- 

CISION RESISTOR CORPORATION. Pres- 
ent management will be retained with 
Martin Green as president of the elec- 
tronics manufacturing company 
THOMPSON RAMO WOOLDRIDGE INC. 
has acquired BEL CANTO STEREO- 
PHONIC RECORDINGS, INC. Russ Mol- 
loy, formerly executive director of the 
recording company, will serve as presi- 
dent of the new subsidiary ... G -C 
ELECTRONICS COMPANY has purchased 
ELECTROCRAFT. INC. The company will 
be moved to Rockford, Illinois and will 
be operated as a division of the parent 
concern. 

ELECTRONICS WORLD 
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Product 
Report 

LAB TESTED 

ELECTRONICS WORLD 

VOCALINE CB TRANSCEIVER 

A HIGHLY sophisticated Citizens 
Band transceiver incorporating a 

double -conversion receiver sect ion. 
conservatively rated transmitter. and 
an unusual squelch circuit is being 
offered by the Vocnline Company of 
America. Inc. Trade -named the "Com- 
maire Model ED -27," this new unit is 
designed for optimum single- channel 
operation. Current production models 
are being shipped with the transmitter 
and receiver preset for channel -12 
operation. 

Tuning up the "Commaire" is a 
simple. positive operation. The loading 
indicator for the pi- network is a small 
dial lamp in series with the antenna. 
Although positioned in the rear of the 
cabinet. a Lucite rod directs the light 
to a bull's -eye on the front panel. Using 
a Voctdine- recommended antenna. the 
whole tune -up operation can be per- 
formed in just about 30 seconds. 

On the air. the " Commaire" is dis- 
tinguished by a healthy sounding signal 
with clean. full modulation. However. 
it is on "receive" that the "Commaire" 
really shines. The double-conversion 
superhet offers extremely good selec- 
tivity. a highly desirable characteristic 
in areas where a large number of sta- 
tions are on the air. In our tests. a 
mobile unit operating on an adjacent 
channel could not be heard although it 
was only 100 yards away. Sensitivity 
is in keeping with the best design quali- 
fications and seems to work hand -in- 
glove with the "Vocatron" squelch cir- 
cuit. giving the feeling that the back- 
ground noise level floats and that the 
weakest readable signal will easily 
open the squelch. This operation con- 
trasts with many squelch circuits that 
operate on the block -busting principle. 
The delicacy and effectiveness of the 
squelch in the "Commaire" has to be 
used to be appreciated. 

In normal operation- -fixed station 
with ground -plane antenna to mobile 
unit --in and around metropolitan New 
York City, the full -reliability range 
was between 5 and 7 miles. Receiving 
range for the fixed station (as opposed 
to the mobile unit with inherent igni- 
tion and road static problems) was a 
surprising 15 miles. 

The receiver section uses a 6BJ6 
slug -tuned r.f. stage followed by a 6U8 
mixer and 31.0 -mc. oscillator. The fre- 
quency of this oscillator is crystal -con- 
trolled and is not changed when the 
"Commaire" must be set up on a new 
channel. The output from the 6U8 
mixer (for channel 12 it would he 3895 
kc.) is then fed to a 6BE6 second mixer, 
January, 1960 

affording double conversion down to 
455 kc. The elimination of the receiver 
crystal interchange is accomplished by 
slug- tuning the input to the 613E6 
mixer. By varying this "fine tuning" 
adjustment the receiver section easily 
covers the entire Citizens Band with 
only one receiving crystal. The second 
mixer is followed by a conventional 
455 -kc. i.f. stage, 6AL5 detector and 
noise limiter. two stages of audio (6A- 
Q61 and 6AQ5) and the patented "Vo- 
catron" squelch circuit. 

The transmitter utilizes a 6AQ5 crys- 
tal oscillator driving a conservatively 
rated 5763 power amplifier. The triode 
section of a 6AQ6 and a 6AQ5 pentode 
I- Ieising- modulate the power amplifier. 
Silicon rectifiers and power transistors 
are used in the combination (117 -volt 
a.c. and 12 -volt d.c.) power supply. On 
a.c. the power supply is a voltage - 
doubler and on battery input the plate 
voltages are generated by a transis- 
torized push -pull oscillator. 

"SUPER CHARGER" 

ONE of the most compact and effec- 
tive battery chargers that has re- 

cently been called to our attention is 
Terado Company's Model 50181 "Super 
Charger." This is the deluxe version 
of the manufacturer's line of storage - 
battery chargers. 

It is only 3 x 5 x 6 inches in size and 
incorporates a meter that shows charg- 
ing current along with a scale showing 
the approximate condition of the bat- 
tery. The unit has a maximum charg- 
ing current of 10 amperes and it can 

SILICON 
RECTIFIER 

nrv.AC. 
FUSE S.P.OT. 

A=MMIER 

ev, 

xv. 

RANSFORMER 

RECEPTACLE 
FOR 

BATTERY 

METER 

SILICON 
RECTIFIER 

CIRCUIT 
BREAKER 

BOGEN 
tkp, so_t .Yt.d, 

to Wien, 6- 

NEW POPULAR- PRICED 

STEREO LINE FROM THE 

TOP NAME IN HI Fl! 

CHALLENGER COMPONENTS 

BY BOGEN 
Now you can offer your budget con- 
scious customers top -quality stereo 
components at remarkable savings. It's 
the Challenger line by Bogen...and it's 
true high fidelity at truly low prices. 
Built to the same exacting engineering 
standards as the regular Bogen line, 
these Challenger components give you 
premium features you can sell with 
pride...sales- closing price tags you 
can push with profit! Look 'em over at 
your distributor. Or, mail the coupon. 

RC412 Stereo Receiver. An all -in -one stereo 
amplifier, stereo control center and stereo FM -AM 
tuner. the RC-112 has dual volume controls to 
permit one -hand balancing of the two channels 
and built -in provision for a multiplex adapter. 
Power output: 12 watts (6 per channel). Fre- 
quency response: 30 to 15,000 cps ±1 db. Price: 
$160.50. Enclosure and legs: $8.50. 

AC220 Stereo Control Center and Dual 10 -Watt 
Amplifier. An astonishing value. the AC220 fea- 
tures low -noise preamp, low distortion, dual vol- 
ume controls, loudness switch, channel reversing 
switch, provision for tape deck and mono -stereo 
mode selector. Comes complete with enclosure. 
Price: $79,95. Leg kit: $1.85. 

TC322 FM -AM Stereo Tuner. (Matches AC220) 
The sensitive TC322 receives stereo FM -AM, 
FM or AM broadcasts. It features: AFC. pro- 
vision for multiplex adapter. automatic volume 
control, illuminated dial scale, and comes com- 
plete with enclosure. Frequency response: FM: 
20 to 15,000 cps 3.1 db: AM: 20 to 3,500 cps 
±1.5 db. Price: $109.50. Leg kit: $1.35. r 

nOOEN- PRESTO, DEPT. Ew -10, PARAMUS, N. A. 

A InvisIOII of toe Siegler Corperation 
Please send me more information on 
the new Challenger components. 

Name 

Address 

City Zone State 
J 
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A ::a 

f-f.! 

BC -659 
$16.95 
RE -NEW 

PE -120 
$7.95 
RE -NEW 

BC -659 FM RECEIVER-TRANS- 
MITTER-27 t 39.1 

@MC 

FM.: 5 

at.; Ctal Co rol on Two PSet Chan- 
nets; wiltTubesntand Speaker-Re -New $16.95 
PE -120 POWER SUPPLY for BC-659 or BC-620; with 
Vibrator for 12 Volt operation -Re -New $7.95 
BA -41 BIAS BATTERY F /BC- 659.620.... NEW: $4.95 
AN -29 Telescoping ANTENNA F /BC -659.. New: 2.95 
FT -250 SHOCK MOUNT'G F /BC659- PE- 120-U: 4.95 
SCHEMATICS F /BC659 PE 120 w /voltage & 

Resistance: 2.00 

$14.95 
RE -NEW 

BC -683 
$24.95 
RE -NEW I , 'f 

BC -603 FM RECE VER- 
20 to 27.9 MC. ... Re- New:$14.9 

BC -683 FM RECEIVER -27 to 
39.1 MC U. $19. 5 -ReN: $24.9 

BC -604 FM TRNSMTR -20 to 
27.9 MC..U: $4. 5 -Re -N: 3 7.9 

BC -684 FM TRANSMITTER - 
27 -39.1 MC 

FT -237 MOUNTING for Ree.- Trans 
FT -346 MOUNTING for Receiver only 
D M -34 DY N. 12V. ( /BC- 603 -683 -U: $2 
DM-35 GYN. 12V. f /BC 604. 684 -U :56 
FT -384 TEST ADAPTER For BC603 
Used for testing various Voltages a 
Receivers. Plugs into rear of set: has 
& provision for attaching output me 
Complete with 6 Ft. Battery Leads and 
USED: $2.95 

' - 
.. .. 

Ñ 
- - 
Used: S 7.95 

.Re -New: 3 7.95 

. Re-New: $ 4.95 
95 -R -N: $ 4.95 
95-R- N : $ 9.95 

683 - 923 - 
d Alignment of 
metering switch 

er & V.T.V.M. 
Clips. Price: 

RE-NEW: $4.95 

AC POWER SUPPLY 
F /BC- 603 -683 - Output: 220 
VDC 80MA & 24VAC 2Amps. 
Tube Rectifleation: mounts on 

rear Plug of BC- 603.683. Can 
be adapted to other Receivers. 
KIT: 510.09-WIRED: 314.95 

GROUND PLANE ANTENNA 
CITIZEN -COMMERCIAL 

Made from sturdy surplus Insulated Base and Screwin 
type Elements. For use in the 25 to 50 MC Bands. 
Specially eut to your operating frequency. (Specify 
Freq. when ordering.) With Adapter for $14.95 
1" pipe mounting... 

TELEPHONES, HEADSETS, MICS.. Etc.: 
TS -9 Handset Used: $2.95 -New: $ 3.95 
TS -13 Handset. w /PL -55 & PLSO..U: $2.95 -N: 3.95 
T -17 Microphone Used: $3.95 New: 6.95 
EE -8 Field Telephone...Used: $12.95- Reeond.: 16.95 
BD -71 Switchboard -6 Line.... U: $14.95 -New: 24.95 
RM -29 Control Unit. New: $0.95 -W /Handset 8.95 
RM -52 Control Unit (Patch Found.) U : $1.95 N: 2.95 
H -16/U Headset -8000 ohm U $1.95- New: 2.95 
HS -33 Headset -300 ohm U: 51.95 New: 7.95 
1.45 Tel. Key -with cord and Plug New: 1.50 

COLLINS ART -I3 TRANS. - $49.50 
2 TO 18.1 MC-100 WATT -PHONE, CW, MCW 
The most desired Set on the surplus market -Easily 
converted to 10 Meters (See Surplus Conversion Manual 
No. 2- $2.50). Automatic Tuning for selection of II 
Channels in the Freq. Range. Tube Line -Up: 1/837. 
1/813. 2/1625. 1/12317. 2/6V6. 2/811. 2/12SL7, 
1 /12SA7. AC Power Supply requirements: 28 VDC /10 
A, 400 VDC /225 MA & 1250 VDC /250 MA. Size: 
23% a 16 a 11%. Wt.: 70 lbs. Price. USED: $49.50 
Price -Same as above--except. Less Tubes 30.00 
DY -12 /ART -I3 24 V. Dyn. w /Filter & Relays -U: 12.95 

ALL BAND RECEIVER 
NAVY ARB /CRV 46151 -190 to 
9050 KC -Four Band, 6 Tube 
Superhet -Local & remote tuning 
and band change: illuminated dial. 
sharp & broad tuning: AVG. CW, 
provisions for operation of DU -I 
Loop. Complete with Tubes: 
1 /12SA7, 1 /12A6 4/12SF7. & 24 
Volt Dynamotor. Size: e 18.95 
8 a 7 a 16".... Used: P .7 
ABOVE -Converted to 12 Volt. 

with Dynamotor (No electric 
band change) $24.95 

Conversion for 115 V 60 cycle with 
Spin Dial. Phone lack. CW, 

Volume Control. On & Off Switch (All on front panel) 
-KIT of Parts with Instructions $10.00 

Conversion -as Above -for 12 Volt DC-KIT of 
Parts, with Dynamotor 10.00 

Remote Control Boa: 52.110- Remote Control Shaft: 1.50 
Remote Control Head 2.00 
Tuning Knob for large splined shaft 1.011 

T Shalt Adapter for remote and local tuning 1.50 
PLUGS only -for Receiver or Control Box.. Each: 1.00 

RECEIVERS: 
BC -733 Localizer Rees-108.3 to 110.3 MC.Used:$ 4.95 
R -23/BC -453 Ree. -190 to 550 KC Used: 14.95 
R.4/ARR-2 Ree. -540 -830 KC: 230 -258 MC.R -N: 8.95 
BC -1208 Beacon Receiver -200 to 400 KC. Re N: 9.95 
BC -652 Receiver -2 to 8 MC -Less Dyn Used: 19.95 
BC -342 Receiver -1.5 to 18 MC For AC op Used: 89.50 
BC -912 Receiver -I.5 to 18 MC Less Dyn Used: 59.50 
BC344 Ree. -150 to 1500 KC -For AC op Used: 49.50 

SEND FOR FREE CATALOG! 
Address Dept. RN All Price F.O.B LIma. Ohio. 
Minimum Order $5.00. & 25/ Deposit on all C.O.D.'s 

132 SOUTH MAIN ST. LIMA. OHIO 
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be used to charge 6- or 12 -volt bat- 
teries. Two miniature silicon rectifiers 
are used in a full -wave circuit and the 
unit is equipped with an automatic 
overload circuit breaker. 

The charger is sufficiently small in 
size and light in weight to make it ideal 
for use on small boats. An additional 
cable is supplied so that it can be 
plugged into the cigarette lighter re- 
ceptacle of a boat or automobile, elim- 
inating the necessity of making con- 
nections across the battery. 

The unit lists at $39.95 and is avail- 
able at automotive distributors through- 
out the United States. 

AM TUNER KIT 

[M radio. with its excellent frequency 
r response and static -free reception. 
is usually considered to be the true 
broadcasting medium for high -fidelity 
sound reproduction in the home. How- 
ever, there are many areas not covered 
by FM and there are many individuals 
who still prefer AM broadcasting for 
special newscasts or specific programs. 
This type of transmission, of course, 
has its limitations. The high- frequen- 
cy response available from many sta- 
tions does not exceed 5 to 7.5 kc. There 

are exceptions of course, as some sta- 
tions do provide better high end per- 
formance than this indicates. Also, 
static disturbances and other noises 
are sometimes a problem. Not much 
can be done about either of these ex- 
cept to produce a receiver which will 
provide the best reproduction under 
these limitations. 

With this thought in mind Electronic 
Instrument Co., Inc. (EICO) has re- 
cently placed on the market a high - 
fidelity AM tuner, the Model HFT -94. 
In addition to its generally high -quality 
performance, it features a choice of 
either wide or narrow bandpass. The 
latter is useful for the reception of low - 
power or distant stations. 

The performance results obtained 
from one of the kits we assembled were 
as follows: 

Tuning range: 545 to 1650 kc. 
Frequency calibration: 20 kc. low at 

1600 kc., and 5 kc. low at 550 kc. 
Over -all selectivity ( -6 db): for 

wide bandpass, ±7.35 kc., and for nar- 
row bandpass, ±4.2 kc. 

Frequency response (assuming -3 db 
at extremes): for wide bandpass, 15 cps 
to 9 kc., and for narrow bandpass, 15 
cps to 5 kc. Note that for wide band- 
pass operation the highest modulation 
is 9 kc. This is just short of the 10 -kc. 
AM channel separation. This tuner in- 
corporates a whistle filter which elim- 
inates (by a 20 db gain reduction) 
any between- station beat note. 

Usable sensitivity (assuming 20 db 
of quieting): for wide bandpass, 7 Av., 
and for narrow bandpass, 3 Av. 

This AM Tuner is completely a.c. operated, employing 6 tubes and a special DM70 

type tuning eye. Output is a plate -follower type, having ars impedance of 8000 ohms. 
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Sensitiritg for 1 r. output: for wide 
bandpass, 4 Av., and for narrow band - 
pass, .3 µv. 

The construction of the unit is ex- 
tremely simple. The r.f. and i.f. coils 
are supplied pre -aligned and the an- 
tenna, r.f., and oscillator trimmers are 
all pre -set. This does, in a way, elim- 
inate the need for test instruments to 
align the receiver for satisfactory op- 
eration. Needless to say, due to varia- 
tions of lead placements by one build- 
ing a kit, a final alignment, with proper 
test equipment, will provide the final 
touch to obtain perfection in perform- 
ance. 

With negligible hum level and dis- 
tortion, this new tuner is one of the 
best available for its price. It is offered 
in both kit and assembled versions at 
$39.95 and $65.95, respectively. 30 

MARS SCHEDULES 
FOR JANUARY 

THE First Army MARS SSII Technical 
I \,i. which operates on 4030 kc. upper 
sideband, Wednesdays at 9 p.m. (EST). 
ha. announced the following speaker. 
for January. 

Jan. 6 -"The At ' 4tron" by Philip 
Heath, manager, field service engineer- 
ing depar nt, National Company, Inc. 

Jan. 13- "Antenna Multi -Couplers" 
by Carl G. Southeimer, executive vice - 
president. CGS Laboratories. 

Jan. 20- "Television and the Ama- 
teur Operator" by G. G. Lentzakis, chief 
instructor, TV course, radio divis' 
USASCS, Fort Monmouth. 

Jan. 27- "Basics and Applications of 
Re- Enforced Plastics in Communications 
Products" by Walter II. Greenberg, di- 
rector of research, and J. Harvey McCoy, 
staff engineer, Riverside Plastics Corpo- 
ration. 

Director of the net is S. Edwin Piller, 
A2KPQ. Contact hint at 157 -32 20th 
Ave., Whitestone 57, N. Y. for any fur- 
ther information required. 

The 100 -millionth packaged electronics cir- 
cuit, e development which helped open the 
way to miniaturization of electronic equip- 
ment for space rockets, is presented to 
David R. Hull of Washington (left), presi- 
dent of the EIA, by William S. Parsons of 
Milwaukee, president of Centrelab, a divi- 
sion of Globe Union, Inc. The tiny cir- 
cuit, less than two inches long is mount- 
ed at the center of the plaque shown. 

January, 1960 

World's 

LARGEST 
Electronic 

Catalog 
`50 

1960 
RADIO -ELECTRONIC 
MASTER 

now available at your distributor 
NEW...STREAMLINED...28 EASY-TO -USE PRODUCT 

SECTIONS COVER ALL LATEST PRODUCTS 
Printed circuit components Stereo equipment Miniature and 

sub- miniature components Silicon rectifiers New transistor types 
Citizen's band, SSB and new mobile ham gear Components and equipment for microwave and teiemetering Plus every new electronic 

product for servicing,eaperimenting, design, industrial 
and military applications. 

GREATER INCOME...SPEEDIER DESIGN & PURCHASING... MORE HOBBY FUN 
SERVICE TECHNICIANS 

More profitable operation. Covers 
all items necessary for Radio-TV- 
audio servicing. Offers thousands 
of products for extra income in 
hi -fi. sound and industrial servic- 
ing. You can buy, sell and bill 
direct from The MASTER...it 
shows list prices! 

ENGINEERS & P.A.'s 
Save time. Quickest way to get 
current factory -accurate data on 
all the products needed for 
research. design and production. 
Systematically organized in 28 
product sections for rapid 
product comparison. Minute 
details so necessary for specifying 

HAMS. HOBBYISTS. 
EXPERIMENTERS 

Get the right product to do the 
job because you shop in the elec- 
tronic supermarket - The 
MASTER. Specifications. descrip- 
tions. prices of receivers, trans- 
mitters, hi -fi gear. cabinets and 
hard -to- locate items riot found in 
smaller catalogs. 

No matter what product or component you require... 
YOU'LL FIND IT FASTER IN THE 1960 MASTER 

RADIO ELECTRONIC MASTER, 60E Madison Ave., Hempstead. N.Y. 

FREE...FROM YOUR DISTRIBUTOR 
84 -page Foreign Tube Interchangeability Guide or write direct enclosing 254 for handling I 

ALWAYS INSIST 
ON PROVED 

BRAND NAMES 
Ask By Name For 

GENUINE 

OISE" 
PRODUCTS 

BEWARE OF 
CHEAP 

SUBSTITUTES 

NO -NOISE 

TUNER -TONIC 
With PERMA -FILM 
Economical - a Late 
does a lot. 
Cleans, lub,eatos, re- stores all - 

eluding wafer type. 
in 

Non -tonic. non , flam- 
mable. 
Use for TV. radio and 
FM. 

6 Oz. 

Aerosol Can 

$325 
NET to 

Servicemen 

NOW AVAILABLE 

FREE 
AT YOUR JOBBERS 

5" PLASTIC 
EXTENDER 

NO -NOISE 
VOLUME CONTROL 

and 
CONTACT RESTORER 
Cleans Protects 

Lubricates 
Not a Carbon Tel solution 

Cottle Só r° Can 

$100 $225 
NET to NET to 

servicemen aervmemen 

With Push 

Button 
Assembly 

For 

Pin-Point 
Applications 

Does Not 
Cause 
Shorts 

ELECTRONIC CHEMICAL CORP. 813 Communipaw Avenue Jersey City 4, N. J. 
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COYNE offers 

LOW COST /0 

TEIEVISI Training in 

Spare Time AT HOME 

The future is YOURS in 

TELEVISION -RADIO 
COLOR TV! 

A fabulous field -good pay -fascinating 
work -a prosperous future! Good jobs, 
or independence in your own business! 

YOU CAN 
BE ODINO 

INTERESTING. 
PROFITABLE 

41011K LIKE 
gUlCKLYNI$ 

Coyne brings you MODERN - QUALITY 
Television Home Training; training 
designed to meet Coyne standards. 
Includes RADIO, UHF and COLOR TV. No 
previous experience needed. Practical 
Job Guides to show you how to do actual 
servicing jobs -make money early in 
course. You pay only for your training, 
no costly "put together kits." 

Send coupon or write 
to address below for 
FREE Book 
and full details including 
easy Payment Plan. No 
obligation, no salesman 

will call. 
s. Coyne - the Institu- 

tion behind this train - 
ing...the largest. 
oldest, best equipped 
residential hoot of 
its kind now in its new 
home pictured here... 
Founded 1899. 

1501 W. Congress Pkwy., Chicago, Dept. 10 -H6 

Chartered as an Educational Inantunon 
Not For Profit 

I-COYNE Television, Home Training Division 
Dept.10-H6, -New Coyn Building 
1501 W. Congress Pkwy., Chicago 7, III. 

Send Free Book and details on how I can get 
Coyne Quality Television Home Training at 
low cost and easy terms. 

1 

Name 

Address 

City State 
(It is understood no salesman will call) 
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1960 HEATHKIT CATALOGUE 
Heath Company, Benton Harbor, 

Michigan, is now mailing copies of its 
1960 catalogue of kits. Copies are avail- 
able without charge upon request. 
Write to the company at the above - 
mentioned address. 

A full -color, hard gloss cover bro- 
chure, it contains over 66 pages of elec- 
tronic equipment in kit form, including 
high -fidelity components, test instru- 
ments, amateur radio gear, marine 
equipment, and hobby kits. 

Spotlighting the high -fidelity section 
are three new stereo amplifiers and 
the new acoustic suspension speaker 
system, licensed in kit form exclusively 
by Acoustic Research, Inc. to the Michi- 
gan firm. 

New in the ham radio line this year 
are a complete mobile rig, a kilowatt 
linear amplifier and power supply, and 
6 -and 2 -meter conversion kits. 

The test instruments section fea- 
tures an r.f. signal generator. an FM 
oscillator, and a new 5" d.c. oscilloscope. 

A complete line of marine equipment 
is featured, including transistor radio 
direction finders and a host of acces- 
sories for safety and convenience afloat. 

In the special interest category are 
a new educational electronic analogue 
computer and a new, improved elec- 
tronic ignition analyzer, available in 
pre- assembled, ready -to -use form or as 
a kit. 

NEW TECHNICAL JOURNAL 
Tung -Sol Electric Inc., semiconduc- 

tor division, has announced publication 
of the first issue of a new semiconduc- 
tor technical journal entitled. "The 
Lattice." 

Complimentary subscriptions may be 
obtained by design engineers writing on 
their company letterhead to Depart- 
ment A, 1 Sumner Ave., Newark, N. J. 

Published principally for use by de- 
sign engineers interested in solid -state 
devices, "The Lattice" will be devoted 
entirely to the theory and practice of 
the semiconductor art. 

CLOSED -CIRCUIT TV 
General Electric Company's commu- 

nication products department has pub- 
lished a new bulletin (GEA -6842 & 

ECL -74) describing the use of closed - 
circuit television for instantly trans- 
mitting high -resolution pictures of 
opaque or transparent weather charts, 
maps, and drawings from a central 
weather office to a number of remote 
receiving locations. 

The bulletin explains how the equip- 
ment may be used at weather stations, 
air bases, and by the military. Per- 
formance data, dimensions, transmis- 

sion system, remote receiving positions, 
and other specifications are given. 

Write to the company, Closed- Circuit 
Television, Electronics Park, Syracuse, 
N. Y., for a copy. 

SEMICONDUCTOR DIRECTORY 
Lafayette Radio, 165 -08 Liberty Ave., 

Jamaica 33, N. Y., is offering a new 
semiconductor directory, free of 
charge. 

This listing is designed to give the 
engineer and scientist a comprehen- 
sive, easy -to -use listing of the latest in 
germanium transistors, silicon transis- 
tors, diodes, and rectifiers. All major 
manufacturers and types are nu- 
merically listed, complete with de- 
scriptions and applications. 

The directory is suitable for loose - 
leaf insertion. 

COLOR TV 
International Correspondence 

Schools, Scranton, Penna., has issued 
a new correspondence course entitled, 
"Trouble Shooting Color Television 
Receivers." 

Written by Donald C. Freeman, as- 
sistant to the national electronics serv- 
ice manager, Admiral Corporation, the 
course includes a simplified circuit 
description plus troubleshooting proce- 
dures for each stage in color television 
receivers. 

The 150 -page book contains 68 illus- 
trations. Write the school for details. 

SEMICONDUCTOR DIODES 
Sylvania Electric Products Inc. has 

released a new characteristics and re- 
placement guide for semiconductor 
diodes. Copies of the booklet may be 
obtained direct from the company, 
1100 Main Street, Buffalo 9, N. Y. 

The 13 -page brochure contains com- 
plete data on the ratings and electrical 
characteristics of all of the firm's types 
as well as a replacement guide to vir- 
tually all Electronic Industries Asso- 
ciation registered diodes. 

The new booklet also features a sec- 
tion on the company's latest diode 
manufacturing equipment. 

NATIONAL BULLETIN 
National Radio Co., Malden, Mass., 

has announced the availability of a new 
catalogue covering sockets, caps, and 
terminals. The new bulletin, No. 59 -4, 

is available to purchasing agents and 
engineers by writing direct to the 
company. 

The new catalogue, which is four 
pages, two- colors, describes and gives 
specifications for the various compo- 
nents and assemblies available for 
radio and electronic applications. -- 

ELECTRONICS WORLD 
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Direct Mail Promotion 
(Continued from page 57) 

Less than five per -cent of the people 
who pass your shop pay any at'ontion 
to the kind of business it is. Tell ":em 
about your shop and your equipment. 
Invite your customers in to see the 
facilities you have for keeping their 
TV sets and other electronic products 
in top operating condition. 

2. Early spring special. With the 
budding of the leaves, people start to 
think about picnics, hours outdoors in 
parks and on the beach. Tell them they 
need their portables checked to be sure 
they are in peak condition when they 
are needed. (You should start to work 
on your spring business -promotion 
pieces and plans in January.) 

3. Late summer, early fall. At this 
season, people start staying indoors 
more. Ahead of them are long hours 
before the TV set : a succession of in- 
teresting events climaxed by special 
programs during the Christmas season. 
This is the time to urge them to have 
their TV and radio sets checked for 
top performance. (Start to plan your 
fall programs in June.) 

4. Have you ever seen anyone who 
was 100 per -cent satisfied with his TV 
reception ? Occasionally take a shot in 
the dark. Suggest that your facilities 
will enable you to brighten his TV pic- 
ture. remove annoying flicker, etc. It 
is amazing how many people put off a 
maintenance check -up, which they 
know a set can use, until they need 
total service. Often a simple promo- 
tion piece will trigger an owner's un- 
expressed desire to have his TV set 
serviced before it goes out completely. 
And don't forget the bonanza that is 
gradually building up in FM. 

5. Community events offer the serv- 
ice dealer a golden opportunity to 
solicit business while identifying him- 
self as an active participant in corn - 
munity affairs. They help to make 
people aware of the fact that you are 
a solid citizen, their neighbor, and a 
worker in the community. 

Here are the major points to bear 
in mind when planning a long- range, 
business- building campaign by direct 
mail: 

1. Set up your program to run for at 
least twelve months. 2. Arrange to 
handle the mechanics of the mailings 
so the program will move smoothly. 
3. Plan to use a new mailing piece 
every two months. If you are unable to 
prepare copy for your own individual 
business, get one of the complete mail- 
ing campaigns that are available from 
the tube manufacturers. 4. In addition 
to your own customer mailing list, try 
to get a residential directory so you 
can focus your mailings in your normal 
or economical working area. 5. Set up 
the mechanics of your system to mail 
approximately fifty pieces per day. 
(This is based upon the business needs 
of a one -man shop.) 6. Carry out your 
program with dogged determination. 

y. 1960 

.. t 
NEED 
THIS... 

204 
KING-SIZED 

PAGES 

EVERYTHING 
IN RADIO 
TV AND 

ELECTRONICS 

100TS OF 
NEW ITEMS 

LISTED HERE 
FOR IsrTIME 

(5uarantre 
21 PAGES 

OF BARGAINS 
NOT IN ANY 
OTHER CATALOG 

qrng14 VAT ltli 
'. , 

,. .... 

11 
...,'BURSTEIN- APPLEBEE CO. Dept. M, 
1012 -14 McGee St., Kansas City 6, Mo. 

D Send Free 1960 11 -A Catalog No. 601. 

NAME 

ADDRESS 

CITY STATE 

SUPER POWERED SINGLE CHANNEL 
Minimum 20V -5 Watts on All Channels 
This all new super powered unit has the highest output of any 
TV channel amplifier with sufficient Dower to cover large 
communities with ample signal voltage and deliver a strong 
signal Ihr. many miles of cable. The unit was designed spe- 
cifically for community television and is the only unit of its 
kind -hat does not produce power in fractions of a watt. 
For full rated output a high -powered commercial transmitting 
tube is used. 

C. C. S. Service 26 db min. gain 6-8 mcs. band width 
Channels 2.13 as specified Requires only I V input 
Co -axial input and output connectors for 75 OHM Line 
Linear class A operation Low Power Drain 11 Amp.) 

Write for details today 

AMPLIFIER 

MODEL SPA 

$350 

SEG Electronics 1778E Flatbush Ave.. Brooklyn 10. New York 
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CITIZEN BAND 
CLASS "D" 

CRYSTALS 
All 22 Frequencies in Stock 

0 3rd overtone. .005% tolerance -to 
meet all FCC requirements. Hermetically sealed HC6 'U 
holders.'h' pin spacing -.050 pins. (.093 pins 'f- 
able, add I 5c per crystal.) Add 5c $ A 95 
per crystal for postage and han- 
dling. dling. 

The following frequencies in stock (frequencies 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, 27.1 35, 27.155, 
27.165, 27.175, 27.185, 27.205, 27.215, 27.225. 

RADIO CONTROL CRYSTALS in HC6 U holders 
in stock for immediate delivery (frequencies listed in 

megacycles) sealed crystals 26.995, 27.045, 27.095,' 
27.145, 27.195, 27.255, tolerance .005% V,' pin 
spacing . . pin diameter .050. $2.93 ea. .093 pin I 
spacing, add 1 Sc. 

SEALED OVERTONE CRYSTALS Supplied in metal 

Pin spacing .486, diameter .050 I 
15 to 30 MC .005 tolerance $3.85 e . 

30 to 45 MC .005 tolerance $4.10 ea. 
45 to 60 MC .005 tolerance $4.30 ea. 

HC6 /U holders. 

MADE 

QUARTZ CRYSTALS 
for every service 

All crystals made from Grade 
"A" imported quart:- ground 
and etched to exact frequen- 
cies. Unconditionally guaran 
teed! Supplied in: 

FT -243 holders MC -7 holden 
Pm spacing Y:' pin spacing 
Din diameter .093 pin diameter 125 

DC-34 homers FT -171 holders 
Pill spacing i, pin spacing , 

pin diameter i56 banana n pins 

TO ORDER CRYSTALS 
1001 KC to 2600 KC: 

.01 %tolerance $2.00ea..005 %tolerance 52.75 ea. 
2601 KC to 9000 KC: .005% tolerance $2.50 ea. 
9001 KC to 11,000 KC: .005% tot. 53.00 ea. 

Specify holder wonted 

ANY AMATEUR, NOVICE, TECHNICIAN 
SAND CRYSTALS 

80 meters 3701-3749 KC .01% tolerance 
40 meters 7152-7198 KC 

5 0 6 meters 8335 -8650 KC 
15 meters 7034034 .708082 KC 

(within 1 KC) 

MARINE FREQUENCY CRYSTALS -All marine fre- 
quencies from 2000.3200 KC .005 tolerance $2.30 
eu. (supplied in either FT -243, MC -7 or FT -171 holders 
STOCK CRYSTALS in FT -243 holders from 5675 KC 
to 8650 KC in 25 KC steps 75c each or 3 for $2.00 
FT 241 Lattice Crystals in oll frequencies from 370 KC 
to 540 KC (all except 455 KC ond 500 KC) 30e ea. 
Pin spacing t/' Pin diameter .093 
Matched pairs - 15 cycles $2.50 per pair 
200 KC Crystals $2.00 eo. 
455 KC Crystals $1.30 ea. 
500 KC Crystals S1.50 ea. 
100 KC Frequency Standard Crystals in HC6 U holders 
$4.50 ea. 
Socket for FT -243 crystal 1 Sc ea. 
Dual socket for FT -243 crystals 1 Sc ea. 
Sockets for MC7 and FT -171 crystals 25e ea. 
Ceramic socket for HC6 U crystals 20e es. 

(Add 5c per crystal for postage and handling) 
Write !or FREE Catalog Complete with Oscillate. Circuits 

ea. 

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS 

See big red display ... if he doesn't stock them, send 
us his name and order direct from nearest factory. 

OUR FLORIDA PLANT NOW IN OPERATION 
ORDER FROM NEAREST PLANT 
TEXAS CRYSTALS 

Texas Crystals. Dept R-110 Tesas Crystals, Dept. R -110 
8538 West Grand Ave p 1000 Crystal Drive 

River Grove. ill Ft Meyers, Florida 
Phone GI. 3 -3555 Phone WE 6-2100 

ALL ORDERS SHIPPED FIRST CLASS MAIL r--------------, 
FILL OUT AND ATTACH THIS COUPON TO YOUR OR- 
DER FOR SHIPMENT VIA 1ST CLASS MAIL AT NO 
EXTRA COST! 

- 
- 

__ 

NAME 

ÌI 

I 
ADDRESS 

CITY ZONE....STATE 
TERMS: All items subject to prior sale and change of 
price without notice. All crystal orders must be acco 
ponied by check, cash or M. O. with PAYMENT IN FULL. 

NO COD's. Add 5c per crystal for postage and handling 
charge. Dept. R - 1 1 0 
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Partly completed "micro- Circuits" are shown in holding fixture used in manufacturing. 

Micro -Circuits for Miniaturization 
New circuits used in missile -borne computers employ 

thin films of component material deposited on glass. 

ELECTRONIC miniaturization, the 
goal of ever -smaller component 

parts for electronic assemblies. has 
taken a step forward with the perfec- 
tion and practical use of "micro - 
Circuit" by International Resistance 
Co. Although "micro- Circuit" was spe- 
cifically designed to fill an urgent need 
in ARMA:S missile -borne computer 
program. it will find many other im- 
portant applications. 

The secret of the "micro- Circuit" is 
the deposition of exceedingly thin films 
of component material on a tiny sub- 
strate of glass, smaller than a postage 
stamp. Glass was chosen as the base 
material, in preference to ceramics or 

plastics, because of its structural 
strength and exceedingly smooth sur- 
face. This smoothness assures greater 
accuracy of component values. and 
adherence to more rigid quality speci- 
fications generally. Resistive, capaci- 
tive, and inductive components are now 
being made using the new technique 
having value tolerances of plus -or- 
minus 5 per -cent. Even at the present 
state of the art these tolerances could 
be closer if required. 

Such "micro- Circuits" are not in 
the laboratory. but are fully integrated 
into presently operating equipment. 
One example of such equipment is 
shown in the photo below. 

New circuits have been designed for use in new compact military digital computers. 

ELECTRONICS WORLD 
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ICRO 
ELECTRON TUBE 

INTRODUCES FOR THE FIRST TIME 
ANYWHERE A SELECT STOCK OF USED 
TUBES AT A FABULOUS LOW PRICE 

ALL TUBES SENT POSTAGE PAID 
Please send 25c handling for orders under SS Send 25% 
deposit on C.O.D. orders. Send approximate postage on 

Conodmn and foreign orders. 

Mac's Service Shop 
(Continued from page 68) 

and the set played. 'Aha, a bad sele- 
nium rectifier,' I told myself. After I 
finally found the rectifier tucked away 
on top of the tuning capacitor, I re- 
placed it with a silicon unit and the 
proper additional surge resistance. 
Then I reduced the line voltage to 95 
volts and plugged the set in. It played 
but, as I began increasing the line volt- 
age, distortion started. At the same 
time, I noticed the filaments seemed to 
be burning brighter than they should. 
A check with the voltmeter revealed 
two volts across each one where there 
should have been 1.5 volts. 

"At this point I happened to pick up 
the back of the set and glance at the 
very small printing on the label -no 
wonder most Japanese wear glasses! - 
and saw that the receiver was rated 
at 100 volts! I replaced the original 
selenium rectifier, set the line voltage 
at 100 volts, and checked the voltage 
across the filaments. It was a little 
below 1.5 volts, but the set would not 
play. I called some of the boys at the 
local radar station who were formerly 
in Japan, and they confirmed that 100 
volts is a common nominal line voltage 
in Japan. In fact, less than 100 volts 
was usually present. 

"What had happened was all too 
plain: when the lady plugged the set 
into her 120 -volt line, it played for a 

short while; but the excess current 
soon paralyzed the tubes and prema- 
turely aged the selenium rectifier, and 
the set quit. When I put in a new recti- 
fier, this pushed the filament voltage 
still higher, and the set started to play; 
but it would not have done so for long 
because those poor filaments would 
have given up the ghost. 

"When I tried to check the tubes, I 
found they were not listed for my test- 
er. I called the local distributor about 
my problem, and not a one of the new 
tube checkers in the store listed the 
tubes. Neither could I find them on my 
tube list in the shop or in any of the 
brand -new electronic catalogues. The 
worst blow of all came when I could 
not find them in the cross -reference 
lists showing foreign tubes and Ameri- 
can equivalents." 

"What are you going to tell the little 
old lady ?" 

"All I can do is suggest she write to 
the manufacturer in Japan and ask him 
to list American tube equivalents for 
the tubes in the set. If he cannot do 
this, perhaps he can tell her where she 
can obtain the tubes in this country, or 
he can send them to her direct. With 
new tubes in the set, she can operate 
it on batteries without damage. If she 
wishes, we can get her a step -down 
transformer that will permit her to use 
it on a.c. I prefer doing this to insert- 
ing a heat -radiating, voltage- dropping 
resistor inside the set or trying to lo- 
cate and install a suitable resistor -type 
line cord." (Continued on page 152) 

Spec.aQ Oldiet 25¢ 

Hear these 

authentic recordings 

of dramatic events 

from 

"The Amazing World of 
Short Wave Listening" 
narrated by Alex Dreier, Radio -TV 'Man on the Go' 

President's voice from outer space! 
Actual capture of a despe ate criminal! 
Radio amateur at Little America! 
Ships at sea ... aircraft in action! 

MAU' 

COUPON 
TODAY' 

S-38E 
receiver 

$59.95 

3 short wave bonds plus standard 
broadcast. Bullt.in ..,eo Ler, head- 
set output. 

hallicrafters 
DEPT. 20, CHICAGO 11, ILL. 

Gentlemen: Please rush by return mil mv re- 
cording. The Amusing World of Short Ware 
Listening." I enclose 2Se. 

NAME 

ADDRESS 

CITY STATE 

ICRO 
ELECTRON TUBE CO. 

Each and every tube for 
We guarantee t l 

conductance is 

ands life test, our own laboratory 

nYahased from us conditions. 
is to 

for 
urnctiton Yefficiently tube 

The 
any defective 

merch tons, Prompt refund under advertised 
tubes 

andise. s are made electrically h 
advertised 

perfect factory 
es ato not 

new, but is clearly seconds y so marked. or used may be 
042 tubes-each 

sY6 68146 SY3C7 
68X6 
6865 647 6867 sate 

6484 6BL7CT 
6407 SONS 
6Ái4 68Q6CT 
6ÁG5 

SBYQS 6407 68Z6C 6AH4CT 
68Z7 6A 

024 
1470T 
18307 
1H4C 
1HSGT 
1L4 
I1ó 
1N5CT 
IQSGT, 
IRS 
I SS 
174 
1U4 
IUS 
1V2 
1%2 
243 
2AF4 
3805 
3886 
3626 
3CB6 
3Cr6 
3C56 
3LF4 
3Q4 
354 
3V4 
48Q74 
4827 
5456 
5478 
54V8 
54W4 
5867 
SAS 
578 
SU4G 
SUB 
5V4G 

65rá 
65E7 724 
6517 1248 1)8C6G 
6567 124Q5 I15. 16 
651.782 124E6 Te 
65N7GT 12477 24Á 
65Q7 124U6 354 VS 
6557 1221127 

250Ñ6 6T4 12ÁV6 6 
6T8 1245,7 25L6CT 

N6 604 6T8 12Á%40T 25W40T 6465 
6C5 61/6 124 %7 2525 64/.5 
6C6 6W4CT 12427 2526 6417 
6C86 6W6GT 1284 26 6ÁM8 6C060 6X4 12846 35Cç 6488 
6CF6C 6X5 12847 3585 6ÁQ5 
6007 6X8 12BE6 3505 

6ÁQ707 6CL6 6Y6G 12BT6 35L5Gi 
6485 6CM6 744 /1141. 128147 35W4 
6455 GCM7 745 12086 35Y4 
6A 76 6CN7 746 12887 37ZSCT 
6418 6C56 7A7 128Y7 
64Ú4G7 6CÚ6 748 12CÁ5 QZi4i 
64Ú5G7 60E6 784 1215 
64ÚS 60Q6 785 1267 43 
64118 6F6 786 12L6 45 
6Á5,50T 6146 7B7 12Q7 SORS 
6ÁV6 614 788 12547 SOBS 
SAWS 615 7C4 12507 5005 
6Á%40T 617 7C5 12517 SOL6GT 
6Á%5C7 61(60 7C6 1251(7 50X6 
688 

61(7 i 7C7 12SN7CT 
57 

6805 61(8 7E6 12'60 
S 

68C8 61.7 767 125,607 8 

6806 667 7F7 12W80í X14 
7F8 12X4 S 

6BE6 6Q7 7H7 1223 654 76 

1 6BE6 658Cí 787 IAA 7/3287 
78 5V6G7 6$47 787 1486 

WRITE 
68060 

6507 
7YÁ 

XXFM 19Q7 84 /6Zq DEPT. EW_I FOR OUR FREE 
11723 

$ SPECIAL REE COMPLET 11726 
PURPOSE 

TUBES E 
LIST OF TUBES 

P.O. BOX 55 Park Station, Paterson 3, N. J. 

January. 1960 
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NEErW' ... MULTI -CHANNEL 

2 -WAY RADIO 
Low Cost G -12 

Citizens Communicator 
A complete 4- channel radio station ... for 
virtually unlimited business or personal use 
in vehicle, office, boot, plane 

Operates on new 11'meter Citizens Band. 
Easy to obtain station license ... no code, no 
exams. U.S. Citizens required only to com- 
plete simple F.C.C. form. 

HUNDREDS OF USES! 

units may operate together os 
a system. Examples: Industrials... 
buildings ... yards ... warehouses ... 
aviation ...branch businesses... fixed 
station to car or truck. Also for farm 
... ranch ... mining ... construction ... 
sports ...fishing ... boating ... hunt- 
ing ... sporting events ... outdoors. 

RUGGED ... DEPENDABLE ... 
Full feature Citizens Bond Radio. No tuning 
.. has quartz crystal. controlled channels for 

highest stability, reliability. Easy, press-to. 
talk operation ... has front panel channel 
selector, noise limiter, superhet receiver with 
RF stage, adjustable squelch, transmitter tun- 
ing indicator, built-in speaker. Is fully FCC 
type accepted. 

Employs latest electronic design techniques. 
Compact! Only 4'2" H, 7" W, by 10" D. 

Weighs 11 lbs. Has giAbal mount, built -in 
12VDC'117VAC universal power supply for 
fixed or mobile service. 

14995it 

WITS P -T -T atICROPMONC 

AND TRANSMITTER RtCEIVER CRYSTALS 
/OR Ohl t. 

Send coupon for FREE Citizens Bond Booklet ... 

r GONSET DIVISION Dept. E W 
l Young Spring 6 Wire Corp. I 

801 South Main Street, Burbank, Calif. I 

Gentlemen: Rush complete details on your 
Citizens Band rodio, and free booklet 

SOME 

GONSET 
sol SOUTH MAIN ST., BURBANK, CALIFORNIA 

152 ELECTRONICS WORLD 

"I've got a question. Doctor." Bar- 
ney announced with a shrewd look. 
"While ago you said the tubes were 
supposed to have 1.5 volts on the fila- 
ments. Since you had no diagram and 
were unfamiliar with the tubes, how 
did you know this ?" 

"I've been waiting for that," Mac 
said with a chuckle; "and I'd have been 
disappointed if you'd let it pass. Really 
it's quite simple: the set used a single 
flashlight cell for an A battery in porta- 
ble operation. Okay ?" 

"Okay," Barney grunted. 
"But the main point," Mac said seri- 

ously, "is that I was guilty of doing 
exactly what I've told you not to do: 
I was ignoring the simple. logical pos- 
sibility that a foreign set might he de- 
signed for a line voltage different from 
our standard 117 volts. If I had just 
glanced at that label right in the be- 
ginning. look at the time and trouble 
I could have saved myself. So- o -o -o. I 
can't very well fire you for being as 
dumb as I am. now can I ?" 

"No, I guess you can't." Barney said 
with a broad grin spreading across his 
pleasant. Irish face; "and you know 
something? I don't mind being chewed 
out nearly so much when the chewer - 
outer admits he makes mistakes him- 
self!" 

Air Traffic Control 
(Continued from page 40) 

the information is punched out on a 

rectangular strip containing flight -plan 
information for each airplane. Under 
the old system the data was calculated 
by the controllers and recorded by 
hand. 

Radar Beacons 

While the computer is doing the 
bookkeeping, a radar beacon system 
recently installed at Newark, La Guar- 
dia, and Idlewild airports as well as in 
the New York Traffic Control Center, 
is aiding the traffic controller to identi- 
fy aircraft on radar screens. 

A refinement of radar. the radar bea- 
con system (see Fig. 2) permits the 
positive identification of aircraft. When 
a controller has two or more aircraft 
on his radar screen, identification of 
each aircraft is vital to their safe pas- 
sage through the area. Frequently an 
aircraft which is not identified will ap- 
pear on the screen. Prior to the instal- 
lation of the radar beacon system, the 
controller would request the aircraft to 
execute a 180- degree turn. This took 
some time -only minutes, of course - 
but in handling fast -moving aircraft, 
minutes are precious. 

With the radar beacon. no turns are 
needed. The radar blip of a plane can 
be identified electronicly. A controller 
asks a pilot to identify his plane. The 
pilot then pushes a button and the blip 
on the controller's radar screen blooms 
and expands into an oval shape. 

The radar beacon system is the out- 
growth of the World War II military 
identification ("friend or foe" I prob- 
lems. Since 1953 Airborne Instruments 

NEW PRICES FOR 

1960 SURPLUS 
DIAL TELEPHONES 

treneh type phone made 1 ' ,.nn 'l el A 
used for standard extension phone. l'.u rd With Dial Ea. $4,95 

CAPACITOR SPECIAL 
I O MFD 600 V. Oil filled I'yrenol, Solar, Westing 
house. Etc. 

7G New C Ea. JJ 
4 for 32.50 

SYNCHROSCOPE 
111- 59 /APA.1 I. Use as test scope. Has 25 
! 20.000 Cy. Use s ': hroscope. and ú set 2 
: dyz,'r. Complete with all tulles. 115 V. 16.95 499 Cy Opera! 11,10 . Exc. Condition G iJ 

LOW VOLTAGE TRANSFORMER 
This Transformer produces . 7. , B Volts. A,' 
20 Amps. Input Ils 'ou. 6O Cycles. 

$L.95 All New F.a. 910 . 
4 for $10.00 

RECORDING BLANKS 
New 16' Record Blanks. Make n Recordings. 
Alumillum ha.e, lacquered both ̀sides. PTO. 500 foss innal quality. late .slack Ea. 
paeknge f Ill S3.50 
Paoli/We of 11111... 530.00 

METERS 
G.E-WESTINGHOUSE-W.E.-WESTON, Etc. 

a R.F. Amp. illìampee 
O To 9A 1.95 To t DC 

(Colin.) 
To 1 DC 

2 Milliampere llank Face) 
o To 1 DC 2.95 

To 
25 

CC O To 3 DC 2,50 p.0-50 DC O To 10 DC 2.50 To 100 DC 
O 'fo 100 DC 2.50 To 1S0 DC 
O To 200 DC 2.50 To 200 DC 
O To 250 DC 2.50 To 250 DC 

To SOO DC 
2" Volt Meters 

O To 15 DC I I MA) 2.95 
O To 15 AC 1.SO 
O To 25 AC 2.50 
O To 150 AC 2.95 
O TO 300 DC 2.95 

3" Volt Meters 
O To 15 AC 
O To ISO AC 
200.0.200 DC 
o To Soo DC 
O To 750 DC 

2.50 
3.50 
3.50 
3.50 
3.90 

3.50 
3.S0 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 

3" Amp. Meters 
O To 1.5 DC 
O To RF 
OTo15DC OTol0RF 
o To 1S RF 

2.95 
3.95 
2.95 
2.95 
2.95 

3" Microampere 
O To 50 DC 
O To 100 DC 
O To 200 DC 

6.95 
6.95 
6.95 

Decibel Meters 2' 2.50 
3" 3.50 

See o ad for Special Surplus Item.. 
All prices F.O.B. .O a S. F.. Fall). Call/. orders add 3,, 
Sales Tax. 20r Dep. on all C.O.D.s. urchases weder 
33.00 send lull amount. Items subject to prior sale. 

STANDARD SURPLUS 
1230 Market St., San Francisco 3, Calif. 

Telephone HEmlock 1 -3106 

ELECTRONICS 
PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 

TELEVISION SERVICING 
BLACK & WHITE -COLOR 

APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 

BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE. BALTIMORE 17, MD. 

ENGINEERING DEGREES 
N."`/ E.E. Option Electronic. or power 

Civil. Mechanital, Physics. 
Also in Liberal Arts and Business 

Admini Ion 

Earned through Home Study 

Pacific International 
Collage of Arts & Sciences 

Pr,merily a Cotre. pondence School 
Resident classes also available 

5719 -R Santa Monica Blvd., Hollywood 311. Calif. 

ENGINEERING 
Prewr<fara B.S. DEGREE 
limited Oppor. 
'unities Na IN 27 MONTHS of 
Electronic Age! 
Students study ngineering under accelerated program 
leading to B.S. degree in 27 0 or standard -yr. pro- 
gram leading to B.E. In 36 mo. B.S. degree 30 
mo.) in Math.. Chem.. Physics. Year -round lasses. Com- 
prehensive training In electronics. television. advanced 
rodio theory and design. math.. nuclear physics and elec. 
egineering. Also prep courses. Low rate. Earn hoard. 

6.1. approved. Enter March. June. Sept.. Dec. Catalog. 

INDIANA TECHNICAL COLLEGE 
910 E. Washington Clod.. Fort Wayne 2, Indiana 
Please 

F.E ens 2 T 
free 

d' 
me 

MONTHS 
Information 

Oon 

R.S. ENGINEERING 
l 

Electronics O Chemical O leal 
Civil O leal Electrical 

B. [. IN 3e MO. in: : aeronautical O Mechanical 
- Civil O Electr,eI (ewer Or i.ebemcO 
z Chemical D Metallurgical 
C DEGREE IN 3e env.. env.. O. IN Mate. O Chow. O eny 
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Laboratory has been a consultant t 
FAA and its predecessor, the CAA, in 
the over -all analysis of the use of th.' 
beacon system in high- density terminal 
areas. 

Scan Converters 
The most recent electronic aid to air 

traffic control is the radar -to- television 
converter. It is best known as the scan 
converter (see Fig. 3) and was recently 
commissioned at the New York Air 
Traffic Control Center. Although on 
order from Intercontinental Electronics 
Corporation since 1958, production and 
installation delayed the commissioning 
of the scan converters until a few 
months ago. 

The basis of the scan conversion sys- 
tem is a cathode -ray tube that con- 
verts radar information to television 
signals. These signals can be seen in 
full daylight on horizontal monitors 
upon which are placed video maps. 

Since being placed in use, air traffic 
controllers have commented that the 
scan conversion system has been less 
fatiguing. They add that working un- 
der normal light conditions is easier on 
the eyes, and is therefore an aid in 
promoting safety. 

The Future 
This is but the start of many new 

uses of electronics in the field of air 
traffic control. The FAA Bureau of Air 
Traffic Management says that a com- 
puter is being developed that "will keep 
track of flights in progress and reject 
proposed paths that would conflict with 
those of aircraft already enroute." 

Although this may appear to be auto- 
mation in a sense, the final decision on 
the disposition of aircraft will always 
rest with the air traffic controller, aided 
by the accurate information provided 
him by the various electronic devices 
at his disposal. 

Shown below is one of the horizontal 
consoles of the radar -fo- television 
scan converters that have been in- 
stalled in the enroute Air Route 
Traffic Control Center at New York's 
International (Idlewild) Airport. The 
system provides bright display of ra- 
dar information that can be viewed 
in normal room light. Each plane has 
"fail" of light, allowing controller to 
determine speed, direction of turn. 

January, 1960 

IN 1492 CHRISTOPHER COLUMBUS 

-DISCOVERED 
AMERICA 

... if he'd made the trip today you can 

bet he would be out to discover- 

WALTER ASHE'S 
BIGGER "SURPRISE" 

TRADE -IN ALLOWANCE 
Chris would have made a good "ham" .. . 

the kind of fellow who is always looking for 
new worlds to conquer! Old Columbus proved 

himself a tight man with a dollar (or was it 
Spanish doubloons ?) when he went to see Queen 
Isabella. That means he'd want to cash in on the 

extra big savings of a Walter Ashe "Surprise" 
Trade -In Allowance! Follow old Chris Columbus' 

example ... and see how much Walter Ashe will allow you towards 
your new transmitter or receiver. 

The Only Rodio Catalog Compiled and Designed 
Entirely With The Needs of The Amateur in Mind! 

If you're an amateur, experimenter or a newcomer "coming up" .. you're invited to ask for a copy of our brand new 1960 Walter 
Ashe catalog ... just off the press. It's packed from cover to cover with everything that's new and needed . . . in mobile or fixed station equipment, parts and supplies, transmitters, receivers, test equipment and Citizen Band units. Incidentally. Walter Ashe is one of America's leading suppliers of High Fidelity equipment ... and mail the coupon below ... we'll rush your copy to you! 

TIME PAYMENT TERMS AVAILABLE 
ON ALL EQUIPMENT 

You Can Be Sure... 
that every piece of used equipment Walter 
Ashe takes in trade ... and later sells ... is 
checked thoroughly and guaranteed to work 
the same as new. Whether you're trading 
up to new or in the market for used equip- 

ment ... you'll always be money and 
satisfaction ahead at Wolter Ashe! 

RADIO CO. 
Dept. R -1 -60, 1125 Pine Street St. Louis 1, Mo. 

"SURPRISE TRADE IN" COUPON 
Wolter Ashe Rodio Co. In Our 38th Year 
Your One -Stop Supermarket 
Dept. R -1 -60, St. Louis 1, Mo. 

Rush New Catalog 
Send lists of guaranteed Used Equipment 
Rush "Surprise Trade-in" offer on My 

For 
(Show make and model of equipment desired/ 
Name. 

Addre.. 
City_ __Zone_ State 

RADIO PARTS STORES & HI -FI SALONS! 
Hundreds of dealers across the 
nation profit by selling ELECTRON- 
ICS WORLD each month to their 
customers. 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 IN- 
VOLVED. 

So get details on selling ELEC- 
TRONICS WORLD, the world's larg- 
est selling technical electronics 
magazine. Or. order your copies 
now. Just use the handy coupon. 

1 

1 

I 

1 

1 

I 
1 

I 
I 

I 
1 

I 

1 

Direct Sales Department 
Electronics World 
One Park Avenue 
New York 16, New York 

AN: Jerry Schneider 

Send me copies of ELECTRONICS 
WORLD for resale in my store ea.:h month. 
Nc risk involved on my part. 

Send me details on selling ELECTRONICS 
WORLD in my store. 

STORE NAMF 

ADDRESS 

CITY 

SIGNATURF 

ZONE -STATE 

EW I>U 

1 

1 

1 

I 
1 

1 

1 

I 
I 

I 

I 
I 

I 
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VOLTMETER 
4 inch Rectangular case. Range: 0 -2.5 KV, 1 

Mirror scale with .At. ultiplier. $1.95 
(3 for $22.50) Each 

POWER SUPPLY- -BRAND NEW 
PP326 U -Input 110V. AC -Output 24 Volts fil- 
tered DC. Rated .9 Amps Capable lt'2 Amps. Sel. 

ifier. Sine: 61h"x7"x7". Adding a $9.95 
pot. ideal transistor supply. Ea. 

NEW VACUUM CAPACITORS 
E IMAC VC 12 MMF -32KV ea 56.95 
E IMAC VC 25 MME-32K/ ea 7.95 
EIMAC VC 50 MMF -32KV ea. 6.95 
JENNINGS JNC -150 MMF -SORV e a. 39.95 

FREQUENCY METER 
ibCaney 

uRange57to63ny.3110V.Ea. $10.95 
BRAND NEW MOBILE DYNAMOTORS 

MADE BY EICOR -SMALL SIZE 

Conte Duty. 250 Mil. 
Output 

Int. D Duty. $4.95 
Input 12v. Output 440V. 200Ma Cont. $6.95J 
Duty. 300 Mu. Int. Duty tp 

POWER TRANSFORMER 
Pri. 115V. Secs. 320.0.320V. a 150 $2.95 Ma. SV. 1 2 Amps 6.3V. p 3 Amps... 
Primary 1I0V. 60 Cy.. See 445- 0.445V. 150 
Ma, 25V. .. .4 Amps. 6.3V. . 6 Amps. 

$4.95 SV. .. 2 Amps. Fully shielded Ea. .7 
Write for quantttp price. 

FILAMENT TRANSFORMERS 
Primary 110V. 60 ny. Sec. 5V. 

10 Amp.. In.. 10.000 V. Small size. $3.95 
2 for 57.50 Each 

110 volt. 60 cycle. Secondary 2l/ V. 10 Amp.. 10.000 V. Inulattan $3.95 Suitable toe pair at 859 tubas 
Primary 110V. Sec. 6.3V. 01 $3.50 n 
Primary 

a 
11ÚV. s:c.'53V.. .Ei .... $8.95 60 Amps Ea. 

CHOKE -FULLY CASED .n 
S NRY e, 200 Ma 1.93 

IV HENRY Cl 250 Ma 2.25 
V. 4 HENRY 400 Mil 3.95 

12 ENRY 500 Mil 8.95 ty, 
4 HENRY 900 Mil 13.95 

.js 6 HENRY 600 MII 8.95 

BRAND NEW OIL CONDENSERS 

9 3 MFD 
I 

11 \'nC .60 
MCD '11 VnC .75 

s MCD ón0 VDC .30 
11 

6 MFD 000 VDC .85 .a R CD 010 Ville .95 
In Mrh . WIC 1.19 i l2 MFD 600 VDC 1.50 
3n6 124 MID) 

BOO VDC..... 2.50 
I MCD 1000 VoC .60 C II 2 MCD 11100 VC .55 

MCD 1000 VDC 1.35 
6 MCD 10110 VDC 1.95 10 MCD 1000 VDC 2.50 

17 MCD 1000 VDC 2.95 
15 MCD 1000 VIIC 3.50 

1 MED 1200 VDC .45 l MCC/ 1000 VDC .75 
2 MCD 1:,1111 VUC 1.10 
4 MFO 1500 VDC 1.55 
0 MCD 1500 VDC 2.95 
I MCD 2000 VOC .85 
2 D 2000 VnC 1.50 

MCD 211110 VI/t' 3.50 
6 MCD 2111111 VIe 4.95 

MFD 2000 VDC 5.99 
2 MCD 2500 t'IC 2.50 
1 MFD 401111 vnt' 1.55 

MCD Wool \'IM 6.95 
1 MCD anon VDC 3.25 
2 MCD 4000 VDC 9.25 
] MID anno VDC 5.95 
.5 MED ,r.00 V1)C 2.95 
I MCD 7500 VDC 6.95 
2 MLD' inn 17.95 
2 Mtn 111.011(1 - 29.95 
1 MCD 12.1n. - 19 95 
2 
1 MFn 

12..1111 4, 
.S0 

.02 MLD' 15.011 0 
. 3.50 

.5 men ]., ,i.in ^ 1.99 
l MCD 2"..n11n " 69.95 

SOMCO 
' 
2111C 2.50 

MCD3 t AC. .85 
10 MCD finn AC. 1.95 
50 MFD 1. Ar. .50 
IS MCD Ian AC 2.50 

SIGMA SF RELAY 
16.000 ohm in dual 5.000 ohm coils. SPOT 
ad/ustable ontact and mature 
O on "500 Microampere.'° $3.95 
less .... e Ea 

' Write for quantity priera 

24V. AC SPOT 

24V. AC 4PDT 

RELAYS 
ea $1.65 
ea $1.85 

110V. AC 3PDT Ea. $ 1.85 
ALLIED 110V. AC 4POT Ea. S2.75 
4otttle,-Sr 

Sen 
'ield SMSLS 5000 ohmEa. $2.25 

Allied Relay 110 V. AC. DPST ......a. a 1.35 
Hermetically Sealed Relay Coil 110V AC $1.50 
60 cy SPOT Contacts S Amp* ea 

ea. 99c 
e. $1.35 

6 Volt DC DPDT M.3. 

12 Volt DPDT DC R 

$2.49 SIGMA type 22111C 
Relay 

l all ohm 
SPOT, small sealed relay 
Sealed Relay. SPOT. 0.000 ohm $1.95 oil . l lJ 
O.E. Relay control, contain* 8000 Ohm ea10 
LEACH 

a 
ANT. 11 RELAY'*110V. CAC 

59.25 ea t 

DPDT Ceramic Ins ea. $3.45 
PANEL METERS 

G.E. WESTINGHOUSE 
11/2" METERS 

0 -1 Mil 295 
0.100 Micro 3 95 

2^ METERS 
0.50 Micro (0 -5 

scale) 95 
0.300 Mil DC....2.95 
0.10 Amps DC ...2.95 
0.20 Volts DC... 2.95 
18.36 Volts DC...1.99 
0 -190 V. AC ...3.49 

W.E.. SIMPSON, etc. 
0 -3 Amps RF....2.95 0. Amps RF.....2.95 

3" METERS 
100.0.100 Micro Amos 

DC S 93 
0 -100 Mil DC ....3.95 
0 -150 Mil DC 3 93 
0 -12 Volts AC....3.9S 
0.15 Volts AC....3.95 
Ru nning Time 

Met30 
er, 

0. 9,999.9 hrs. 110V. 
60 cy 9 50 

MISCELLANEOUS SPECIALS 
36 OHM 50 Watt Glosar Non.Ind.Res. ...600 e 

2 for 51.00 
3 -12 MMF Erie Ceramic Trimmers .. .. ..21* 
Murdock Headphones -BRAND NEW 10.000 ohm 

Reped. With std. phone plug.. . $2.95 
placement 6' phone Cord for Standards 
Headsets .. ....... 35* . 

CUTLER- HAMMER TOGGLE SWITCH 29c SPOT 15T42D. for 51.00 a 
WILLARD STORAGE CELL -2V. 28 Amp Eint, 50 

e r I 
. Clear plastic case. Snipped dry ..ea. s7i 

lt'ri re for «Iron? lap prices on aft .special Item. 
All merchandise sold on a 10 day money back guarantee basis 

I Min. Order 53.00 -25% with °raer -F.O.S. Now York I PEAK 
!ELECTRONICS COMPANY 
l 66 W. ErotídwEy, Now York 7, N. T., W0.2-5439 I 
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How a Pool Telecast Works 
(Continued from page 56) 

truck of the city's Bureau of Elec- 
tricity- normally used for servicing 
street lights. Camera cable for this 
unit was run overhead, tying off on a 
streetlight pole and a boom on the 
truck. It was equipped with a Zoomar 
lens and adapter and had a clear field 
of vision extending a mile north and 
south on Michigan Avenue. This cam- 
era produced the best closeup views of 
the Queen seen during the parade, as 
her car passed directly under its posi- 
tion. 

The camera mounted in WNBQ's 
Cadillac used a 6:1 Zoomar and suc- 
cessfully provided clear pictures of the 
Queen's car during the parade when 
other cameras were unable to cover it. 
The riding announcer had the unique 
advantage of being able to describe the 
proceedings from a participant's view- 
point. This unit was actually the lead- 
ing vehicle of the motorcade, about five 
to ten car lengths directly in front of 
the Queen's automobile with a security 
vehicle intervening, an unfortunate po- 
sition from a video standpoint. The 
only possible shot was head -on. When 
maximum focal length was employed 
for closeup attempts, the slightest road 
irregularities were quite apparent. 
Much better pictures would have re- 
sulted had the unit been free to move 
to right or left of the axis of the pro- 
cession. 

Results and Costs 

The pool telecast had a total dura- 
tion of a little over an hour and was 
considered excellent by observers and 
participants. Complete and coherent 
coverage of a highly important and ex- 
citing civic event was provided as a 
public service and in a manner which 
no station acting alone could have 
realized in its wildest dreams. Some 
forty -five engineers and technicians, 
six announcers, and five directors were 
immediately involved in delivering the 

pool feed to the outputs of the central 
control room, and uncounted others 
participated as individual statio-is 
mixed local studio originations with 
the pool feed to suit their individual 
needs. Chicago's only other pool tele- 
cast-of General MacArthur's parade 
through the city in 1951 -employed 
more people and equipment, but was 
produced in palmier days. 

Cooperation was generally the key- 
note of the endeavor. with interchanges 
of equipment and continuous consulta- 
tion taking place on problems and de- 
tails. All was not sweetness and light, 
however. Understandably irked at be- 
ing deprived of a leading role in the 
proceedings by the turn of a coin, 
WBKB imported a 65 -inch lens from 
San Francisco and went on the air 
fifteen minutes ahead of the pool from 
the top of their State Street studio 
building, a mile and a half from Buck- 
ingham Plaza, with a preview of the 
Queen's landing. This "scoop" had been 
preceded, the evening before, by a one - 
hour attention -getting summary of the 
events leading up to and surrounding 
the royal visit. 

A factor which somewhat dimmed 
the afterglow of the successful pool 
was a verbal hassle which developed 
when one station managed to slip onto 
the air some live shots of the Mayor's 
banquet for the Queen which they 
were televising on a closed- circuit basis 
at the City's behest, for benefit of the 
press overflow. According to other sta- 
tions, it had been jointly decided to 
bypass this event. 

Exact costs of the pool telecast are 
hard to come by and will probably 
never be compiled, but educated 
guesses put the total out -of- pocket fig- 
ure under $10,000, about $3000 of this 
going for line charges. All four sta- 
tions will share the out -of- pocket tab. 
Regularly scheduled engineering crews 
were used, and careful planning held 
overtime to a minimum. Economy was 
effected in choice, where feasible, of 
camera locations which did not require 
augmentation of power and terminal 
facilities. 

Sencore sales manager Ed Flaxman and Mark Markman. Sencore's California rep, 

are shown conducting a Time -Saving Clinic with the Van Nuys (Calif.) Society 

of Radio and TV Technicians. Demonstrations showed time -saving advantages 
in troubleshooting with proper equipment. The highlight of the evening was 

a 45- minute film entitled. "The Sencore Time Saver Story." These time- saving 

clinics are available free of charge to service technician groups throughout the 

United States. Arrangements can be made through your local parts distributors. 

ELECTRONICS WORLD 
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RADIO .TV,,.. 

coming in February ELECTRONICS WORLD: 

MIR& 
guide to buying a 

CITIZENS 
BAND RADIO) 

More people every day are finding a Citizens Band Radio useful 
to own, fun to operate! If you've been thinking of investing in one, 
be sure to read this ELECTRONICS WORLD feature FIRST. It tells 
you all you need to know before buying a Citizens Band Radio: 
what's available, what to look for, how to buy. In addition, this 
valuable directory tells you the rules and regulations, the privileges 
and limitations governing the field of Citizens Band Service. 
Complete with photographs and technical data, you'll find this 
feature an indispensable guide to the purchase of 
your Citizens Band Radio! 

You'll also enjoy these features in February ELECTRONICS WORLD: 

ROOM ACOUSTICS FOR STEREO: Reverberation and Room Treatment 
Part Two of this four -part series covers optimum reverberation... 
tells you how to control room resonances with acoustic material. 
Important material here for all stereo enthusiasts! 

BUILD A TWO -METER TRANSISTOR TRANSMITTER 
Here's an important project for radio amateurs -a 20- milliwatt, 
battery- operated transmitter that uses two transistors. 
Complete with diagrams and instructions. 

KNOW YOUR ELECTRONIC CHEMICALS 
An authoritative discussion of cleaners, lubricants, cements, sprays, 
and other chemicals that play significant roles in electronic service 
and repair. Their various functions and applications are explained 
in this informative feature. 

All these features are coming your way in February 
ELECTRONICS WORLD- typical of the varied coverage 
you'll enjoy month after month in the world's most 
authoritative electronics magazine. That's why 
it's such a good idea to make sure that ELECTRONICS 
WORLD is delivered to your doorstep regularly. 

Why not become an ELECTRONICS WORLD subscriber today? 

REGULAR SUBSCRIPTION RATES 

one year, $5 two years, $9 

January, 1960 

three years. 312 

ELECTRONICS WORLD, 434 South Wabash Avenue, Chicago 5, Illinois 
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FREE 
CARER 

BOOKLET 

to guide you 
to a 
successful future 
in 

ELECTRONICS 
RADIO -TV 
COMPUTERS 
ELECTRICAL 
ENGINEERING 
This interesting pictorial booklet 
tells you how you can prepare for a 
dynamic career as an Electrical En- 
gineer or Engineering Technician in 
many exciting, growing fields: 
MISSILES RADAR RESEARCH 
ELECTRICAL POWER ROCKETRY 

AUTOMATION AVIONICS 
SALES DEVELOPMENT 

Get all the facts about job opportu- 
nities, length of study, courses 
offered, degrees you can earn, 
scholarships, part-time work - as 
well as pictures of the Milwaukee 
School of Engineering's educational 
and recreational facilities. No obli- 
gation - it's yours free. 

MILWAUKEE SCHOOL OF ENGINEERING 

MAIL COUPON TODAY! 

a. 
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MILWAUKEE SCHOOL OF ENGINEERING 
Dept. EW -160. 1025 N. Milwaukee St. 
Milwaukee, Wisconsin MS113 

)'lease send FREE "Your Career" booklet 
I'm interested in Electronics Radio -TV 

Computers Electrical Engineering 
Mechanical Engineering 

(PLEASE PRINT) 

Natae. _....._.._........---...._...._....-___._...Age 

Address. 

City _...... .__.._...._._._....__ - .__Zone. State._............__.__ 

I'm eligible for veterans education benefits. 
Discharge date _. _... - .._._.- r 

Extended Stereo System 
(Continued from page 50) 

At the same time. -R information is 
being supplied to the element of the 
balance control that feeds the other 
section of the 12AZ7. Also being ap- 
plied to this same element of the bal- 
ance control is the L signal from the 
other section of the 12AZ7. Hence a 
composite signal, L -R, is impressed 
on the grid of the lower section of the 
mixer stage. This signal is also phase 
inverted by the tube so that it now be- 
comes an (R -L) signal. 

The (R -L I information is channelled 
into two paths. Part of this infor- 
mation is fed through the .022 -pf. ca- 
pacitor to the stereo control, which is 
basically a gain control for the (R -L) 
difference channel. Also part of the in- 
formation is fed through the 120,000 - 
ohm resistor and the .047 -pf. capacitor 
and mixes with the 2L signal from the 
left preamp. At this point the (R -L) 
signal combines with the 2L signal to 

ego 

Fig. 3. Basic matrising circuit u ed. 

produce an (R+L) sum signa that is 
fed to the sum amplifier. 

Stereo Control & Matrixing 

For monophonic operation. the stereo 
control is at its minimum setting. Un- 
der this condition no difference signal 
is applied to the difference channel. All 
information that passes through the 
system is (L+R I which is subsequently 
channelled to both speaker systems. 

For standard stereo operation. the 
stereo control is advanced until the 
sum amplifier and difference amplifier 
receive equal amplitude signals. Under 
these conditions. (L +R) and (L -R) 
information is supplied to the matrix 
and only the L information is applied 
to the left speaker and only the R in- 
formation is applied to the right speak- 
er. This is normal stereo operation. 

For "extended stereo" operation, the 
stereo control is advanced further so 
that the (L -R) or difference- channel 
signal is greater than the signal ap- 
plied to the sum IL-1-R) channel. This 
difference in relative level is main- 
tained at different loudness settings 
since the loudness control for both 
sum and difference amplifiers are 
ganged and the gains of both channels 
are controlled simultaneously. 

Output matrixing. or mixing of the 

PRE -PUBLICATION 
SPECIAL OFFER! 

YOU MAY HAVE EITHER OR BOTH 

OF THESE BIG, HARDCOVER 

ELECTRONICS GUIDEBOOKS ON A 

7 -DAY 
FREE 

EXAMINATION 

COMPUTERS 

AND 

HOW THEY WORK 

$4.95 

Here is a fact -filled, exciting guidebook to 
the wonder -world of electronic computers. 
with more than 120 illustrations and easy - 
to- follow tables in 10 big chapters. Step by 
step, you'll see and understand the work- 
ings of every type of computer ever used. 
This important new book illustrates the 
basic principles of computers with crystal - 

clear clarity. Its must reading for career - 
minded students and for electronics 
professionals who want a more complete 
knowledge of computers 

THE 

ELECTRONIC 

EXPERIMENTER'S 

MANUAL $4.95 

THE ELECTRONIC EXPERIMLNTER'S MANUAL is 

a big, informative volume. containing hun- 
dreds of specially prepared diagrams and 
construction drawings. There are 10 ind 
vidual sections. each covering a specific 
phase of electronic construction. One giant 
chapter shows projects. test equipment 
and special tools you can build, plus plans 
for a complete workshop! With just a few 
dollars worth of tools. and this book to 
guide you, you'll have the know -how you 
need to get started. or advance. in elec- 
tronic experimentation. 

GET ONE OR BOTH 

FOR 7 -DAY FREE EXAMINATION! 

MAIL THIS COUPON TODAY 

ELECTRONICS BOOK SERVICE 
A Division of the Ziff-Davis Publ. Co. 

One Park Avenue New York 16, N. Y. 

Gentlemen: Send me a copy of 

J COMPUTERS AND How THEY WORM 

¡] THE ELECTRONIC EXPERIMENTER'S MANUAL 

and bill me at only $4.95 a copy plus post- 
age. I understand that I may return the 

book(s) within.] days and owe nothing. 

_.._enclosed. (SAVE MONEY! Enclose 

payment now and we'll pay the postage 

Name 

Address 

City Zone __ State. 

IN.Y.C. or3rn 0 3', I EW160 

ELECTRONICS WORLT` 
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sum and difference signals in order to 
get the desired outputs for the speak- 
ers, is accomplished by the output 
transformers (Fig. 3). The secondary 
winding of t he difference- channel 
(L -R1 transformer is center -tapped. 
To this center -tapped secondary is con- 
nected the untapped secondary wind- 
ing of the sum -channel (L +R) trans- 
former. We now have two windings 
that are connected in series -aiding 
!the sum winding and the top half of 
the difference winding) or in series -op- 
posing (the sum winding and the bot- 
tom half of the difference winding). 
There are three possible conditions of 
operation as follows: 

1. For monophonic operation, there is 
no difference signal so that both speak- 
ers will receive the sum signal. 

2. For standard or normal stereo op- 
eration, the output of the difference 
channel is equal to the output of the 
sum channel. Under these conditions 
the upper speaker has applied to it 
(L +R) + (L -R), or 2L. Note that 
this is the left information only. The 
lower speaker has applied to it (L +R) - IL-RI, or 2R. This is the right in- 
formation only. 

3. For "extended stereo" operation. 
the output of the difference channel is 
greater than the sum channel. Assum- 
ing there is twice the signal in the 
difference channel, or 2(L -R), the sig- 
nal applied to the upper speaker is 
(L +R) + 2(L -R), or 3L -R. The sig- 
nal applied to the lower speaker is 
(L +R) - 2(L -R 1, or 3R -L. Notice 
that the left speaker system receives 
an out -of -phase component of right in- 
formation along with the left informa- 
tion, and the right speaker system re- 
ceives an out -of -phase component of 
left information along with the right 
information. The magnitude of the 
out -of -phase components is what de- 
termines the apparent spread of the 
"extended stereo" system. 

CHRISTMAS TVI 
By J. T. SWANSON 

TILE OFTEN strange nature of interfer- 
ence was dramatized again last Christ- 

mas. The second set of the house, work- 
ing on its built -in antenna in the living 
room, began to show intermittent ver- 
tical sync and horizontal flashes a few 
days before the holiday. Just about any 
movement in the r would bring on 
the symptoms. Moving the set to an- 
other room eliminated the trouble. Dee - 
orations on the Christmas tree were 
prime suspects, but the symptoms per- 
sisted when the bulbs were unplugged. 

The tree was also decorated with such 
metallic material as tinsel and "icicles." 
Shaking a bunch of "icicles" brought 
the syrup in severe form. Experi- 
mentally, one icicle was held in each 
hand and they were cd about to stake inte -nt contact. This induced 
the flashes and vertical slipping! Evi- 
dently these strips, with their invisible wide coatings, acted as se onductors 
when they made intermittent contact. 
'They were probably detecting some 
strong, local signals and Yielding a 
cross- halation product that interfered 
with sync pulses. -ill 
J V. 1960 

NEW FOR 1960! INTRODUCTORY OFFER 

FREE! :. ° ° °° 2 
PAKETTES 
WITH EVERY 12 PAKETTE ORDER 

6 PAKETTE ORDERS -CHOOSE ANY I PAKETTE FREE 
AVIV rrrrs 

i 
WHAT IS 

LEKTRON'S PAKETTE? 
It is Lektron's newest method of Dack aging radio -TV parts assortments in 
clear. lucite boxes. Each Pakette box 
features a "snap -top" cover and is easily 
stackable to nt any shelf or bench. yet 
your components are always clearly visi- 
ble. This box alone is worth up to $1.00. 
You save up to S30 to $35 on parts. too -and get bigger quantities than ever 
before. 

Pick your FREE PAKETTES from this listing!MINIMUM $2.00 ORDERST 

30 SEALED CIRCUITS 

$1 
40 MOLDED CONDENSERS 

$1 
65 RESISTOR SPECIAL 

$1 
40 POWER RESISTORS 

$1 
50 TRANSISTOR COND. 
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$1 

100 HALF WATTERS 

$1 
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PHIIMOREee 
CITIZENS' BAND 

2 -WAY TRANSCEIVER 
NO FCC LICENSE REQUIRED! 
NO TESTS OR CODE TO LEARN! ,3995 
ANYONE CAN GET LICENSE! KIT 

F. :o-y -(o- build, stag. -by -step pictorials design I. 
grid's finest engineers. Crystal controlled. up t. 

to miles distance: 5-watt output, 22-channels tr 
s ml r & r r. Includes all parts, mike. crystal, cab. - 

net. 12 lbs. TY'11 for IISVAC. $39.85 ITeal.1 
for 6 & 12VUC, $44.49, TC1 ' .chip :enlenn :r. 
$4.50. 

Y 

11h sufficient postage: excess returned. C.O.D. orders, 25!. down; rated. net 30 days. 
TAL ZONE in address. (Canad postage. 48c Ist Ib.; 28e ea. additional lb.) 

My FREE PAKETTES are: Check each item wanted 
Return ad with order 

1 Avg. wt. 1 lb. per Pakette 
2 Each Pakette guaranteed 

BEST I N HI-FI VALUES! 
NO 

DELAY 
SERVICE 

All orders rusher) lo VOLI 

in factory-scaled carton,. 
1f'rite for free ('nln1(T. 

Quill 25 -W Oxford Road 
T1 Massapequa, New York 

LOOK 
NO FURTHER ... IF YOU'RE 
UNHAPPY WITH "HI" NI -FI 
PRICES. WRITE FOR OUR 
UNUSUAL AUDIO CATALOG. 
KEY ELECTRONICS CO. 
120 -C Liberty St., N. Y. 6. 
Phone Cloverdale 8 -4288 

LEKTRON 
133 Everett Ave. 

Che sea 50. Mass . 

engineering degree in 27 nos. 
Become an Electronics Engineer. Share rewards await- 
ing college men . . higher income, rapid advance- 
ment. Important firms visit Tri -State t interview sen- 
iors. Bachelor of Science Degree in 27 months in 
Electric'11 (Electronics or Power major), Mechanical. 
Civil. 4eranautical. Chemical Engireering. In 36 
months a U.S. in Business Administration (General 
Business. Accounting, Motor Transport Nlanagenlent 
majors) For earnest. capable student,. Small classes. 
More professional class hours. well- equipped labs. 
I l"rnls. Campus. Modest costs. )'ear -round operation. 
Enter N ar., June, Sept., Jan. Founded 1584. Write 

J. 11..11rCarthv, Director of Admissions, lot 
Catalog and "Von, Career" Book. 

1610 Collega Ave., Angola, Indiana 
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' dvance I 
JANUARY 

CLEAN -UP 
RELAYS! RELAYS! 

110 V AC DPDT 
W.L. $2.]5 

110 V AC lOPCT 
Ceramic. Leach. 2.95 

12 V DC DPOT 1.25 
6 V DC SPDT 1.25 

Sigma 5.000 ohm 
SPOT 2.05 

LARGE STOCK 

RELAYS! 
24 V AC SPOT 

Sigma l -F... 1.20 
w t fmr for 

110 V AC.. 1.50 
16. .000 Ohm Plate. 5.0- 

DT -,II ma SF SP W 
on operate o 500 

Mina $3.60 
AC. DC RELAYS 

********Solenoids******** 
í15V 60 Cyc. cont. duty. 18 Lb. pull...each $4.75 
8 lb. pull.. ....each 2.30 

24V 5 230V SORENG IN STOCK! 

POWER 
TRANSFORMER 

117V Pri. 800 V C.T.. 275 Ma. 
6.3.V.. 9 Amps; 5 V. 6 Amps. 
Flat mounting. SPECIAL 5.10 
350 Mills .... SPECIAL 6.95 

AC INPUT 
TEST METER 

4.000 ohms 
O -IS to so AR ISO VAC p 

CHOKES 
FOLLY CASED 

by. 100 Ma..5 .95 
by. 100 Mt.. 1.24 

1 by. 150 Ma.. 1.79 
2 

by. 300 
Ma.. 

7.95 

TUBE CHECKER 
I -777 

auctancc. 
mutual con- 

eke. co na.....L9.223.50 

* * ** Transformers * * ** 
ALL WITH 110 VOLT PRIMARY 

6.3 V... ... ... SEC. 
6.3 V SEC. 1 Amp 11.09 I 12 V SEC. .2 Amp 51.19 
6.3 V SEC. Amp 2.09 24 V SEC. 1 Amp 1.09 
Step u down Transrormer 
110 V -220 V IO A..i 59.20 
110 V -220 V; 110 V.440 V at S Amps 5.20 
Primary 115, . 6 V -7 V -8 V, 75 VA .05 
Plate 3100 V CT 300 MA 17.75 

voltage. 95.125 V in 6.3 @ Sofa constant 
consnt 5.45 out 

CO -AX RELAYS!! 
12 or 24 V DC (please spec y!. NEW.58.40 ea. 

RG CO -AX CABLE` 
8 U. 52-ohm imp u., 100 n ..57.75 
59 A U 172.olvm use n and female 

50 ft. oils. 
2 25 e a 56connectors 0ft, .. 

OIL CONDENSER BARGAINS 
I SPECIAL!! 3.8 ml° S00 VDC.... 52.55 

I 
2 MId 600 VDC .40 

MId 600 VCC .69 
I 

8 Mfa 600 VDC .83 
10 Mild 600 VDC .99 
15 MId 600 VDC 1.75 
16 M 600 VOC 1.75 
25 MId 600 VDC 2.25 
21 MId 650 VDC 2.55 

1 Mid 1000 VDC .52 
2 Mid 1000 VDC .69 

10 Mid 1500 VDC 3.0 
2 MId 21.00 VDC 1.39 
3 «fa 2000 VDC 2.45 
2 MId 2500 VDC 2.15 
1 MId 3000 VDC 1.501 
2 Mltl 4000 VDC 5.30 
2 MId 6000 VDC 14.75 

2 MId 12500 VDC 16.95 
1 Mld 12500 VOC 27.00 

L- O -O -K! PANEL 
1" METERS 

I 0 -200 
Ma 

Micro- amps52.115 
2" M 

0 -3 s. RF 2.95 
0 -200th Micro -amps 2.95 
0 -5U Milli -amps. 2.95 
0.120 Ma RF w. 

t. hunt . 3.75 
0.200 Milli -amps. 2.95 
0 -300 V AC. . 2.95 
0 -7.3 V DC 2.95 
0 -200 V DC 2.95 
0 -3 °0 V OC. 2.95 

3b METERS 
0.100 Micro -amps 5.93 
0-200 Micro -amp. 4.95 

I 0 -7.5 V AC 3.25 

0.1 M`ii AC 4.45 

METERS 
0 -5 Mills 3.25 
0-250 Mills 3.25 
0.5 Amp 

ed Ö.15ÓÌ° 2.95 
0 -1 Mill i.e., 

0.50) .10 
200.0 -200 V DC 3.23 
0.300 

h Ant Amps OC. 
5.45 -10.0 to *6011 5.43 

RUNNING TIME 
METERS 

0.9999 GE 120V 7.45 
0.9999 JET 

V230v 
9.90 

Comb mter J57. 110 

FraVn Afrreq. Inetea7.95 
110 -130 V 58- 

e 9.93 
400c cyc 6.95 

I ** SELENIUM 
-FULL WAVE 

130 /110 VAC i ut 
150 mills . ....31.75 

I 200 mill 2.50 
300 mills 2.50 
100 min. 3.90 

amps 5.25 
12 amps 19.75 

RECTIFIERS ** 
BRIDGE- 

30 24 VAC input 

amp 2.15 
5 a 4.95 
7 a 6.25 
20 amp 12.95 

110 VOLT 60 CYCLE BLOWER 
3300 API.. 22 CFM. °'1.95 Pree,a,on made ............. J 

4 WIRE TELEPHONE suC . I 
I 

COILED CORDS ea 
7 for 55.00 

STEPPING RELAYS 16 deck, 22 pos. 19.50 

WESTERN 
I ELECTRIC 

VOLUME 
INDICATOR 

yeah b. O n -32 db. m 

2 e-a2r 4 . $14.25 

POWER SUPPLY KIT! 
Primary 115V, 60 Cy. Sec.. 400 - 
°sop Y. ,., 200 Ma., 6.3 VcT 
h Amp.. S VCT W 2 Amp. 
std. mounting n lus 8 HY. 200 

e. 

" 
o°el' s and two 8 Id. 

6 i e°" Kit 

PYROMETER POTENTIOMETER 
Single scale, ele trieally compensated $49.50 made by Lewis Eng. in mahog. bon.... 

M A R POWER SUPPLY 

Amp Output filtered and fully housed w 
II 115 V. 60 Cyc. input 12 -14 VDC, 2 ea.30 

I 
I Min. Order 53.00 -25oó with order F.O.B. New York 

10 DAY GUAR. PRICE OF MDSE. ONLY 

Advance Electronics 
West Broadway New York 7, N. Y. REctor 20270 
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"ELECTRONICS REFERENCE DATA" 
compiled by Sams Staff. Published by 
Howard W. Sams d Co., Inc., Indianap- 
olis. 118 pages. Price $2.50. Soft 
cover. Vol. 2. 

This is a second volume in an in- 
teresting publishing venture dedicated 
to making available in semi -permanent 
form outstanding articles in the elec- 
tronics field. 

This volume is an anthology of 
worthwhile articles which have ap- 
peared in various issues of "The Aero- 
vox Research Worker" and covers TV 
circuits and applications, u.h.f., audio, 
radar, meters and measurement, and 
specialized applications and develop- 
ment. 

Extensive use of schematics and line 
drawings makes this text a reference 
work well worth keeping in a perma- 
nent electronics library. 

* e e 

"THE ELECTRONIC EXPERIMENTER'S 
MANUAL" by David A. Findlay. Pub- 
lished by Zif -Davis Publishing Com- 
pany, New York. 169 pages. Price $4.95. 

If our experience is any criterion, a 
very high percentage of the population 
is interested in some phase of elec- 
tronics. From six to ninety -six, the 
miracle of the vacuum tube and its 
counterparts exerts an almost hypnotic 
pull on the average citizen. 

For those with no background in 
electronics but endowed with a well - 
developed bump of curiosity, this vol- 
ume should provide the answer to the 
problem of starting from scratch. The 
assumption is made that the reader is 
totally unfamiliar with the tools and 
techniques involved in electronic con- 
struction, hence the first three chap- 
ters cover, in detail, this basic material. 
The tools required, soldering, wire and 
wiring techniques, hardware, electronic 
parts and how to identify them, plan- 
ning and making a chassis, etc. are all 
discussed and the subject amplified by 
a lavish use of photographs, line draw- 
ings, and symbols. 

The remaining six chapters deal with 
the actual wiring and troubleshooting 
of circuits, making printed circuits, 
building a workshop to meet individual 
needs, special tools the experimenter 
can build, basic test equipment which 
can be constructed. with the final chap- 
ter covering eight interesting electronic 
projects (receivers, tuner, amplifier. 
an intercom, and a photoflash). Both 
tube and transistor circuits are repre- 
sented by the suggested projects, giv- 
ing the reader experience with both 
types of construction. Much of the 
material used in the preparation of the 
text originally appeared in the pages 
of POPULAR ELECTRONICS. 

only 15c for this 
authoritative guide 
to building an 
inexpensive 

record 
library! 
reprinted from 
HiFi REVIEW 

Now -you can build a record library 
of hi -fi classics from the steadily grow- 
ing catalogue of $1.98 releases! More 
than half a dozen big record companies 
are re- issuing great performances on 
the new $1.98 labels. You can have a 
guide to the best of these for 150 -by 
ordering this reprint of a recent article 
in HiFi REVIEW. Complete with cata- 
logue number, artist, orchestra and 
conductor information -it's a fabulous 
guide to building up a high fidelity li- 
brary of basic classics! 

In addition, HiFi REVIEW's Music 
Editor, David Hall, gives you the back- 
ground of the $1.98 market . . , eval- 
uates the discs being offered at this 
price ... pinpoints the future of high - 
quality, low -price records. 

If you've been thinking of starting a 
record collection or adding to the one 
you have -this reprint is your best 
guide! Order your copy today -sim- 
ply mail 150 in coin or stamps with 
the coupon below. But the supply is 
limited, so order now! 

r l 
HiFi REVIEW 
Box 1778R 
Church Street Station 
New York 8, N. Y. 

EW 160 

Please rush my copy of the HiFi RE- 
VIEW reprint on building a library of 
$1.98 records. I enclose 150 to cover 
postage and handling. 

Name 

Address 

City Zone State 

J 
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The treatment is progressive so that 
as the experimenter works through the 
text he accumulates both knowledge 
and experience. The text is written at 
an elementary level, making it espe- 
cially valuable as a manual for the 
beginner working on his own or for 
group instruction in the basics of 
electronics. 

> s 

"TWO -WAY RADIO" by Allan Lytel. 
Published by McGratc -Hill Book Conf- 
iNllly, New York. 281 pages. Price $9.50. 

Since there are more than a million 
and a half two -way radio systems in 
operation in the U. S., this field offers 
an interesting and profitable line of 
endeavor for the qualified technician. 

The text material constitutes a com- 
plete guide to two -way radio and in- 
cludes everything from a description 
of the type of systems to technical 
details on the equipment, installation 
methods, troubleshooting, and repair. 

Included in the coverage are AM and 
FM transmitters and receivers, anten- 
nas, selective- calling methods. power 
supplies. installation, and servicing. 
The author has also delved into such 
subjects as digital pulse codes, power 
sources, transmitter tuning, use of the 
crystal calibrator. phase -shift modula- 
tors, split -channel operation, dial codes, 
oscillator circuits. and other pertinent 
topics. 

The author also lists and describes 
the various test equipment and meas- 
uring devices required for work in this 
field, including AM and FM signal gen- 
erators, r.f. signal generators. wave - 
meters. grid -dip meters, heterodyne 
and interpolating frequency meters. 
and modulation meters. 

Technicians interested in increasing 
their incomes by broadening their 
areas of competence will find this book 
helpful as a reference work and prac- 
tical servicing manual. 

"PRESERVATION AND STORAGE OF 
SOUND RECORDINGS" by A. G. 
Pickett & M. M. Lemcoe. Published by 
Library of Congress. Available from 
Superintendent of Documents, U. S. 
Government Printing Office, Washing- 
ton 25, D. C. 74 pages. Price 45 cents. 

This is a report of a comprehensive 
study made under the auspices of the 
Library of Congress. supported by a 
grant from the Rockefeller Founda- 
tion. The report covers an investiga- 
tion which was made regarding the 
deterioration of sound recordings in 
storage in order to establish optimum 
storage environments and techniques. 

Since the archival storage of phono- 
graph discs and magnetic tapes is of 
fairly recent origin, information on the 
best means for preserving them was 
lacking. This study covers the effects 
of heat, light, fungus, grit, moisture, 
and other atmospheric and chemical 
conditions as they relate to the preser- 
vation of acetate, shellac, and vinyl 
discs and of acetate and polyester - 
based magnetic tapes. 

Although prepared primarily for li- 
braries, since the tests and procedures 
J y, 1960 
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Pr MAIL ORDER HI -FI 
You can now purchase all your Hi -Fi from one 

source and be assured of perfect delivery. 
makes delivery from NY stock on most 

Hi -Fie Recorders and Tape within 24 hours. SEND 
US A LIST OF YOUR HI -FI REQUIREMENTS 
FOR OUR WHOLESALE QUOTATION and our 
FREE wholesale catalogue. 

CARSTON STUDIOS 
125 -TD East 88 St. 

TAPE RECORDERS 
Hl -F1 COMPONENTS 
SLEEP LEARN KITS 

MERITAPg L 
Low cost. 

6.11 
,alai. VALUES 

reeoro.n9 to , in bones FREE 
or cans. 1960 Catalog 
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GET INTO 
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VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, Indiana 
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BARRY BEST BUYS 
Xmas Special -Imported European Antique 
Telephone. Beautiful condition. Record. 
tioned. In working order. $19.95 each (2 
for $30.001. Collector's Gem. 
G. E. Capacitors 1 Mfd. @ 6 KV. Original 
boxed, unused $4.95 
Leach Power Relays 115 VAC. 30 amp con- 
tacts IN.O I $4.95 
9 Ft. RC41 /U Coax Cords, with 83 -ISP 
connectors on each end each $1.00 
New Silicon Rectifier. Input: 130 Volts at 
500 Ma. Price 75C each 110 for $7.001 
7 Conductor Intercom Cable (color- coded) 

6C /ft. 
Sonotone Rechargeable Battery Cartridge 
Model FC -2. Write for details $7.95 
Raytheon Power Supply. Input: 6 VDC. Out- 
put: 117 VAC @ 60 CPS (50 watts con- 
servative). New $16.95 
TS -78/U Tune -Up "Dummy" Load. Excel- 
lent for citizen BND. or VHF $1.00 
Audio Devices type 20E5 Silicon Rectifier. 
750 Ma. 1130 V.RMS) 900 
LM -21 Navy Freq. Meter 1125 to 20,000 
KCS). $75.00 
BC -221 Army Freq. Meter 1125 to 20,000 
KCS). $85.00 
Powell A with Speaker. This device 
plays a recorded message over G over again. 
Unused, original packing. Operates on 115 
VAC $37.50 
Westinghouse Scope Transformer. Pri: 115 
VAC @ 60 CPS (16.5 VA). Sec: 2.5 Volts 
@ 3 Amps. Sec: 3890 V. @ .0023 Amps. 
Brand new. Weight: 9 lbs $3.95 
Aircraft -Lab Type Selenium Rectifier. Full - 
wave bridge type. Input: 450 VAC (RMS). 
Output: 350 VDC @ 340 Ma. Encapsulated. 
Hermetically sealed. Oil Filled $7.95 
Scintillation Counter. Brand new. Orig. car- 
tons. Ready to operate with fresh set of 
batteries. Reg. $245.00. Special price 
$49.95. Ten times more sensitive than 
usual Geiger Counter. Write for brochure. 
HS -30 Headsets. Hi- impedance 110.000 
Ohms) with transformer, cord G plug. Used. 
Like -new cond. (10 for $15.00). ea. $1.59 
Audio Devices Silicon Rectifier. Input: 130 
VAC r@i 250 Ma. 110 for $5.00). each 55C 
RCA Magic Brain Remote TV Control. For 
remote control of many RCA TV sets. Com- 
plete in original RCA box. Write for details. 
Limited qty. Brand new $13.95 
7 Ft. Relay Racks with front and back 
doors. New. Beautiful grey. With hard- 
ware $49.95 
Choke 50 Hy. @ 120 Ma. Herrn. sealed. 
61/2 lbs. $1.00 
Alton Lansing Hi -Fi Output Xfmr. Pri: 3300 
Ohms: Sec: 500/250 Ohms @ 20 Watts. ± 

1 DB from 20 to 20,000 CPS. 10 lbs. $4.95 
TCS Noise Limiter Adapter Unit. With spec. 
sheet. 1 lb. Price 99C 
Xmas Special - Deluxe $29.95 Chrome 
plated Shoe -Dryer. (115 VAC) Ideal for 
golfers, children, gardeners, etc. Special 
price $9.95 
Xmas Special -Hands -Free Telephone Cra- 
dle- Amplifier. No wires. Completely tran- 
sistorized & battery operated. Free to speak 
and listen without holding phone. Time- 
saver. Beautiful beige finish $44.00 
.35 Hy. 2 Amp Choke 12.2 Ohms DC resist- 
ance) Hermetically sealed $4.95. Open 
Frame $3.95 
Hammarlund Super -Pro SP600 Receiver. 
Excellent condition, lab tested....5450.00 
Ling Closed -Circuit TV Camera. Brand new. 
Write for details Approx. $600.00 
Evans Gasoline- Kerosene Heaters. Value 
$100.00. Brand new. Special $5.00 
Celoso Tape Recorder for Ham, entertain- 
ment. or business use. Brand new. 61/2 lbs. 
Write for details. 
Plate Transformer. Sec: 6,000 -0- 6,000 
VAC @ 400 Ma. Pri: 117 VAC @ 60 CPS. 
108 lbs. Compact $70.00 
Matching Choke to above xfmr. 10 Hys. 

750 Ma $13.00 
Write for catalog. Largest, diversified, special - 
purpose, TV Cr Radio tube stock in USA at 
sensible prices. Prices F.O.B. NYC. Minimum 
order $5.00. All mdse guaranteed for cost of 
mdse only. 

BARRY 
ELE 

CORpe 
ICS 

512 Broodway, Dept. EW1, New York 12, N.Y. 

Telephone Walker 5.7000 
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are described, along with observed re- 
sults and conclusions, the material 
could also be of value to the audiophile 
with an extensive record or tape collec- 
tion. 

e s s 

"SHORTWAVE PROPAGATION" by 
Stanley Leinwoll. Published by John 
F. Rider Publisher, Inc., New York. 
147 pages plus a "Global Time Con- 
version Simplifier" insert. Price $3.90. 
Soft cover. 

This compact, information- crammed 
book will be of interest to both com- 
munications engineers and radio ama- 
teurs since it covers the basic princi- 
ples of short -wave radio propagation 
and deals with all of the important 
theoretical as well as practical aspects 
of the subject. 

The text material is divided into 
twelve chapters and covers the iono- 
sphere, radio waves, the sky wave, 
measuring the ionosphere, ionospheric 
variations, circuit analysis, achieve- 
ments of the radio amateur, the ama- 
teur bands around the cycle, forecast- 
ing, and the future. 

The "Global Time Conversion Sim- 
plifier" which is included as a fold -out, 
wall -size chart is a "plus" feature 
which should prove exceedingly valu- 
able to the SWI. and the ham. -0- 
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PHOTO CREDITS 
Page Credit 
38 (top & center). 39 (bottom right), 

40 (top) Federal Aviation Agency 
38 (bottom) Remington Rand 
39 (left).... Airborne Instruments Laboratory 
42 (top) Aluminum Co. of America 
42 (center) Westinghouse Electric Corp. 
42 (bottom) Chance Vought Aircraft, Inc. 
43 (top) Phllco Corp. 
43 (center left) -General Precision Lab., Inc. 
43 (center right) Raytheon Co. 
43 (bottom/ Radio Corp. of America 
55 (top). 56 (top) Station WGN 
55 (bottom) Russ Ogg 
56 (center) NBC 
60. 61 PACO Electronics Co.. Inc. 
66 Bogen- Presto Co. 
69 Harman- Kardon, Inc. 
70 (top center) 

New York City Transit Authority 
84 (top) General Electric Co. 
84 (center) Allen B. DuMont Labs. 
112. 113 Channel Master Corp. 
114 National Bureau of Standards 
145 (top) Vocaline Co. of America 
146 (top) Terado Company 
146 (bottom) EICO 
147 (bottom) Centralab 
150 International Resistance Co. 
153 Intercontinental Electronics Corp. 
154 Sencore 

The Battery That's Used in 
Guided Missiles Now Released 

as Government Surplus 
or Photogophy, Aircraft, Models, $ 95 es 
Searchlights, Radios, etc. 'Postpaid 

_4 sintered -plate Nickel -Cadmium alkaline 
-95 storage batteries designed for " E NIN' Missile na w . lus due to design 

change. A lifetime battery with o known 
limit or service (over 500ó recharges on 
test with In of pacity). Other fea- 
tures: Virtually destructible. compact L lightweight. withstands heavy soc and 
vibration. Flat voltage curve during ain. 
charge retains charge year o , high 
discharge rate up to SO amps, for this cell, no e fumes to harm clothing 
or.c 

equipment. .pill -proof construction. 
ge in any position. indefinite stor- 

age without deterioration. 
0C. F. Each 

NoIl 
i pros. a ampere hour capacity. minal voltage per cell s 

e 
.2 volt.. 

(A 6 V. battery quires s cells.) Cell a! 
Uses Potassiu Potassium-Hydroxide ;lac- 

trolyte. Negligible lo. during lifetime 
Ada only distilled water a service. A fraction of Government cost.`` 

Used Test Cells $1.95 ea. Postpaid 
Brand New Cells 2.95 ea. Postpaid 24 V. flattery ISO cell.) in metal case used $40.00 New 
580.00. 

dll Cells guaranteed to your sat(afaetlon 
or money refunded (lea. Postage). Plastic battery O may have right c. cks- repai.ra 

Wily with household cement or may add 25c to 
price of each to insure uncracked cases. 

ESSE RADIO COMPANY Dept. J5 
42 W. South Street Indianapolis 25, Indiana 

CRYSTAL CONTROLLED 
CONVERTERS 

POLICE FIRE COMMERCIAL 

For use with 
12 V. Transistor type 

car radios- 
26-50 MC. 

$24.50 
Can be self installed in seconds. Other 
models for 108 -162 MC available. Also 
complete line of conventional powered 
converters. tuners and receivers. 

A practical converter for emer- 
gency use with powered home 
or auto sets. Tuneable over 12 

108-174 
26-60 M 

MC 
C or c OMAN 

Also available crystal con- 
trolled up to 64 MC..$13.95 
ORDER TODAY OR WRITE FOR LITERATURE 

KUHN ELECTRONICS 
70 GLENWOOD CINCINNATI 17. OHIO 

TV PICTURE TUBES 
At Lowest Prices 

10BP4 $ 7.95 
121P4 8.50 
148í0P4 9.95 
160P4 12.00 
16E114 12.75 
16GP4 14.50 
16KP4 9.95 
16LP4 10.95 
16RP4 9.95 
16WP4 12.00 
16PT4 9.95 
17AVP4 12.50 

17BP4 $ 9.95 
17CP4 17.00 
17GP4 17.60 
17HP4 12.50 
171P4 11.50 
17QP4 9.95 
17TP4 17.00 
19ÁP4 16.00 
20CP4 13.50 
20HP4 14.50 
2111P4 22.10 
21ALP4 15.75 
I Year Warranty 

21AMP4$15.75 
21ATP4 15.75 
21AUP4 15.75 
21EP4 13.50 
21FP4 14.50 
21WP4 14.00 
2171.4 14.50 
212P4 13.50 
24CP4 23.50 
24DP4 24.50 
27P4 39.95 
27RP4 39.95 

Aluminized Tube. 85.00 than above price.. 
Price. Include the return of n acceptable Imllar tube 

der vacuum. 
tubes are manufactured from reprocessed used 

glass 

bulbs. aAllbñna 
nand 

materlal Including the 

ALL PRICES FOE CHICAGO. ILLINOIS. D.po.lt 
required. when `f old 

return. 25óe 
not 

quirednOn 
COD shipments. Old tubes must be returned pre. 
paid. Tubes hipped Ran Express. 

WRITE FOR COM LIST. - PICTURE TUBE OUTLET - 
3032 MILWAUKEE AVE. 
CHICAGO 18. ILLINOIS 

Dickens 2 -204111 
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RATE: 60e per word. Minimum n, 

FOR SALE 

ELECTRONICS MARKET PLACE 

dom. March issue closes January 111h, Send order and remittance to ELECTRONICS WORLD. One Park Ave., N. Y. C. 16, N. Y. 

SAMS Photofacts 1 tp 352, 14 in book form, $525.00. 
Box 3, West Redding, Conn. 

ELECTRONICS Surplus- Wholesale and retail monthly. 
12 issues, $1. Box 784, Wash. 4, D.C. 

DIAGRAMS for repairing radios $1.00. Television 
$2.00. Give make, model. Diagram Service. Box 
672 -RN, Hartford 1. Conn. 

RADIO 8 TV Tubes at manufacturers prices. Guar- 
anteed -Send for free price list. Edison Electronic 
Tube Co.. Menlo Park, N. J. 

PROFESSIONAL Electronic Projects -Organs. Timers. 
Counters, Intercoms, etc. -$l. each. List Free. 
Parks, Box 1665, Lake City, Seattle 55, Wash. 

TELEVISION Sets $9.95, plus shipping. Jones TV, 
Sanatoga, Pa. 

RADIO 8 TV Tubes at Manufacturers Prices! 100'; 
Guaranteed! Brand New! No re- brands or pulls! United 
Radio, Box 1000, Newark, N. J. 

TUBES -TV. Radio, Transmitting And Industrial Types 
At Sensibly Low Prices. New. Guaranteed. Ist Qual- 
ity, Top Name Brands Only. Write For Free Catalog 
or Call WAlker 5-7000. Barry Electronics Corp.. 512 
Broadway, New York 12N. N. Y. 

TELEVISION 8 Radio Tubes, Parts and Supplies Guar- 
anteed. Hi- Quality Tube Co., Inc., 284 Lafayette St.. 
Rahway, New Jersey. 

GOVERNMENT SELLS: Surplus Electronics; Test Equip- 
ment; Oscilloscopes; Transceivers; Jeeps; Boats; Air - 
crafts; Misc. -Send for U. S. Depot Directory 8 Pro- 
cedure $1.00 -"Government Surplus Sales," Box 425 
-RT. Nanuet. N. Y. 

AUTO Radio Distributor Selling Servicing Becker Blau - 
punkt, FM -AM. other European, American Sets. Save 
30% -I- Square Electronics, 150-60 Northern Blvd., 
Flushing. N. Y. 

SURPLUS, Unused Shielded Hook -up wire, stranded, 
tinned copper, poly -vinyle chloride insulation. glass - 
braid, tinned copper shield, 1 conductor, AWG. 14. 
Recent manufacture -50 ft. 8E, 100 ft.- $1.68- 
1.000 ft.- $15.00. Shock mounts, Lord, flat, 1" 0.D. 

I.D., 4 mounting holes. 1 lb. and 2 lb. 12C ea. 
Switch, rotary. 4 sections, 5 positions, 4 pole, 4 
moving contacts. Ceramic 49C. Relay Leach 9031 -SS, 
3 PDT, 24 28 VDC, Rating 10 Amps. Hermetically 
sealed -$1.35. Relay. non-pileup. 1 PDT, 2u VDC, 
5,000 Ohm 69C. Storage Battery, BB -52, 36 V at .08 
Amp. Hr., Pin type terminals 49C. Relay, Leach, 2069, 
3 PDT. 28 VDC, rating 12.5 Amps (removed from un- 
used equipment) 79C. No C.O.D. Less than $2.00 add 25C handling charge. E. K. O'Connor, Box 71, 
Round Lake, N. Y. 

GOVERNMENT Surplus Receivers, Transmitters, Snoop - 
erscopes, Parabolic Reflectors, Picture Catalog IOC. 
Meshna, Malden 48, Mass. 

TRANSISTOR and FM Radios. Lowest Prices. Free 
catalog. Myers Imports, 623 Gay, Knoxville, Tennessee. 
TUBES -Radio and Television, Below manufacturers 
cost -Send for free price list- Orders shipped same day received. Standard Tube Distributors, 6810 Post 
Road, North Kingstown, Rhode Island. 
MAKE Gizmos & Such, Still River, Mass. your head- quarters for short wave radios, 25 varieties carried 
in stock, prices from $50.00 to $5000.00. 
TECKTRONIX 515 Oscilloscope $550.00. New Condi- tion. Connecticut Instruments, Brookfield, Conn. 

RADIO ENGINEERING 

& INSTRUCTION 

BACHELOR of Science in Electronics Engineering. De- gree in 4 years of Home Study. No resident attend- ance necessary. Pacific International College of Arts and Sciences. Primarily a correspondence school. Resident classes also available if desired. 5719 -U Santa Monica Boulevard, Los Angeles 38, California. 
ELECTRONICS! Associate degree -29 months. Tech- nicians, field engineers, specialists in communica- tions, missiles, computers, radar, automation. Start February, September. Valparaiso Technical Institute, Dept. N, Valparaiso, Indiana. 
C' ICULUS, Powerful Modern Mathematics. Easy Prac- tical Lessons, First Four $1, Mathco, 4256-3 Minmor, Cincinnati 17, Ohio. 

January, 1960 

LEARN: Electronics, Radio 8 Television. Become a 
well -paid Technician in your own business, or in a 
good paying position. Either Residence or Home 
Study Course. American Technical School, P. O. Box 
567, 923 -8th. St., Des Moines. Iowa. 

ENGINEERING and Art Degrees earned through home 
study. Electronics, Electrical, Mechanical, Civil, 
Physics, Business Administration, liberal Arts. When 
writing, specify course desired. Pacific International 
College of Arts & Sciences, primarily a correspondence 
school. Resident classes also carried. 5719 -C Sant., 
Monica Boulevard. Hollywood 38, California. 
USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog Free. 
(Courses Bought). Lee Mountain. Pisgah, Alabama. 

WANTED 

CASH Paid! Sell your surplus electronic tubes. Want 
unused, clean radio and TV receiving, transmitting, 
special -purpose. Magnetrons. Klystrons, broadcast 
types. Want military and commercial lab test equip- 
ment such as G.R.. H.P., AN UPM prefix. Also want 
commercial Ham Receivers 8 Transmitters. For a 
fair deal write: Barry Electronics Corp., 512 Broad- 
way. New York 12, N. Y. (Walker 5- 7000). 

WANTED: Tubes -Special Purpose and Receiving. Top 
prices for Klystrons, Power Tubes, Thyratrons, T.V. 
and Receiving Tubes. Tubes must be unused. Also 
laboratory grade test equipment such as manufactured 
by HP and GR and AN UPM prefix. V. 8 H. Radio 8 
Electronics, 2053 Venice Blvd., Los Angeles 6, Cali- 
fornia. 

CASH For Used Short -Wave Ham Receivers, Transmit- 
ters 8 Accessories. Treger W9IV1, 2023 N. Harlem 
Ave.. Chicago 35. Tuxedo 9 -6429. 

CYLINDER and old disc phonographs. Edison, Con- 
queror, Idelia, and Oratorio models. Berliner Gramo- 
phones and Zono -o- phones, Columbia cylinder Grapho- 
phones, and coin -operated cylinder phonos. Want old 
catalogues and literature on early phonos prior to 
1919. Will pay cash or trade late hi -fi components. 
Classified, Electronics World, Box 50, 1 Park Ave., 
N. Y. C. 16, N. Y. 

WANTED: Surplus measurement model 78 or 80 signal 
generators. Also Federal 804 or used Motorola two - 
way equipment. State quantity, price and condition. 
Communication Service, Inc., 3209 Canton Street, 
Dallas, Texas. 

TAPE & RECORDERS 

RENT Stereo Tapes -over 900 different -all major 
labels -free catalog. Stereo -Parti, 1608 -L, Centinela 
Ave.. Inglewood 3, California. 
TAPE Recorders, HI -FI Components. Sleep Learning 
Kits. Tapes. Unusual Values. Free Catalog. Dressner, 
69 -02R 174 St., Flushing 65, N. Y. 

AMPEX, Concertone, Crown, Ferrograph, Presto, land- 
berg, Pentron, Bell. Sherwood, Rek- O -Kut, Dynakit, 
Others. Trades. Boynton Studio, TORT Pennsylvania, 
Yonkers, N. Y. 

RECORDERS. Stereo Tapes, Hi -Fi Components, Tre- 
mendous Values, Catalog, Efsco, 270 -H Concord, West 
Hempstead, N. Y. 

UNUSUAL Budget Values. Tape recorders, tapes and 
Hi -Fi components. Send for package quotations and 
free catalogue. Budget Hi -Fi Distributors, 83 -06 Vietor 
Ave., Elmhurst, N. Y. 

HIGH -FIDELITY`' tí 
INDUCTORS for Crossover Networks. 118 types in 
stock. Send for brochure: C 8 M Coils, 3016 Holmes 
Avenue N. W. Huntsville, Ala. 

PRICES? The Best! Factory -seated H! -Fi Components? 
Yes! Send for free catalog. Audion, 25T Oxford Road, 
Massapequa, N. Y. 

t! 

DISGUSTED with "Hi" Hi -Fi Prices? Unusual Dis- 
counts On Your High Fidelity Requirements. Write. 
Key Electronics. 120 Liberty St., New York 6, N. Y. 
CLoverdale 8 -4288. 

RECORDERS, Hi -Fi. Free Wholesale Catalogue. Car - 
ston 125 -R East 88. NYC 28. 

REPAIRS and SERVICING 

SPEAKERS repaired fast. any type, write for price 
list. JaMac, 8845 N.E. Sandy Blvd.. Portland, Oregon. 

ALL Makes High Fidelity Speakers Repaired. Amprite, 
70 Vesey St., N.Y. 7. N.Y. BA 7.2580. 

BUSINESS OPPORTUNITIES 

RADIO Parts Stores and Hi -Fi Salons' Someone "bor- 
rowing" your personai copy of Electronics World each 
month? You ought to be taking advantage of Elec- 
tronics World convenient re -sale plan. Sell copies in 
your store perform a good service for your cus- 
tomers . with no risk involved. For details, write: 
Direct Sales Department, Electronics World, One Park 
Avenue. New York 16, New York. 

ESTABLISHED Electrical Manufacturers' Agent located 
in Dallas and Houston is expanding into electronics 
sales. Interested manufacturers write Morgan, 1013 
Slocum, Dallas 7, Texas. 

MISCELLANEOUS 

WESTERN Radio Amateur Surplus Magazine $2.00 
Year. E. H. Marriner 528 Colima St., La Jolla, Cali- 
fornia. 

PHONOGRAPH Records cheap, postpaid. Catalogue. 
Paramount, Box 2026 -N, Pine Castle, Fla. 

SHOPPING GUIDE 
Classified 

A HANDY GUIDE TO PRODUCTS, NOT NECESSARILY 
ELECTRONIC. BUT OF WIDE GENERAL INTEREST. 

BUSINESS OPPORTUNITIES 

EARN Extra money selling advertising book matches. 
Free Samples furnished. Matchcorp, Dept. MD -10, 
Chicago 32, Ill. 
MAKE $25 -$50 Week, clipping newspaper items for 
Publishers. Some clippings worth $5.00 each. Partic- 
ulars free. National, 81 -DG, Knickerbocker Station, 
New York. 

FOREIGN Employment Information -$1 Parks, Box 
1665A, lake City, Seattle 55, Wash. 

STAMPS & COINS 

TERRIFIC Stamp Bargain! Israel -Iceland -Vatican 
Assortment -plus exotic triangle set -also fabulous 
British Colonial Accumulation -Plus large stamp 
book -All four offers free -Send 10C to cover postage. 
Empire Stamp Corp., Dept. Z2. Toronto, Canada. 

THREE Brilliant uncirr.ii' tsd Mexican Silver Dollars 
$1.00. Universal Services, Box 675, San Antonio 
6 -SI, Texas. 
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PHOTOGRAPHY -FILM, 
EQUIPMENT SERVICES 

COLORFUL Autumn- -New York State. Eight Color - 
slides $1.00. Eddings. Roberts Ave., Corning, N. Y. 

HELP WANTED 

WANT a good overseas or stateside job with higher 
pay ?? Transportation paid. Men -Women. Free Infor- 
mation. Employment Headquarters, 79 Wall Street, 
Dept. R -4, New York 5. 

OVERSEAS Employment. American Firms and United 
States Government. Comprehensive Job Information 
$2.00. Foreign Opportunities, Box 172, Columbus 16, 
Ohio. 

JOBS in Paris! Copenhagen! Rome, all Europe. Hi -paid 
jobs with American Companies thru Europe. Many 
jobs available. All Fields. Travel, Adventure in ex- 
citing Europe. Complete information, registration and 
six months' advisory service from Europe's oldest 
employment service: $2.00 ($2.50, Airmail). European 
Employment Service, P. 0. Box 3973, Frankfurt /M. 1, 

Germany. . .., . 

ISCELLANEOUS 

OPTICAL Bargains -Request Free Giant Catalog "Cf." 
120 pages -Astronomical Telescopes, Microscopes, 
Lenses. Binoculars, Kits, Parts. Amazing war surplus 
bargains. Edmund Scientific Co., Barrington, New 
Jersey. 

"WINEMAKING; Beer, Ale Brewing" Illustrated. 
$2.00. Eaton Books, Box 1242 -TC, Santa Rosa. Cali- 
fornia. 

ELECTRONICS WORLD 

name 

address 

SEND 

ELECTRONICS 

WORLD 

EVERY 

MONTH 

city zone 

Check one: 3 years 

2 years 

1 year 

state 

for $12 

for S 9 

for S 5 

In the U. S.. its possessions, and Canada. 

"1 Payment enclosed ] Bill me 

Foreign rates: Pan American Union 
countries, add .50 per 
year; all other for- 
eign countries. add 
$1.00 per year. 

Mail to: ELECTRONICS WORLD 
Dept. EW 160 

434 S. Wabash Axe., Chicago 5, Ill. 
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... the world's most complete 

line of VOMs for every purpose! 

Model 639 -N Case $9.50. Handsome. 
black cowhide leather. Center -cover flaps snap 
back for full view of scales and complete access 
to nstrument without removal from case. 

Model Pt. T- 225 -A -33 Tester Stand 
$0.50. Metal. holds tester in approximately 
45' angle; facilitates easy reading. 

Probe for High Voltage Testing 
$14.50. For models 630. 630 -A 630 -PL 630 - 

APL. and 631. Completely insulated polystyrene; 
guard -type handle. 11%" long; 48' hi- voltage 
wire lead with banana plug at tester end. Avail- 
able in 0- 12.000 AC or DC volts, and 0-30,000 
AC or DC volts. 

Model 630 -T $54.50. Specially designed 
for telephone maintenance. 2% accuracy on DC. 
Fused protected circuit protects resistors and 
meter in ohms ranges. Special neck strap holds 
instrument, fleeing both hands. Banana jack 
connectors eliminate all shock hazard. Corn - 
pletely insulated case protects from ground. 

Model 666 -R Pocket VOM $29.50. 
Hand size. ideal for electrical maintenance. With 
recessed range knob it fits easily into case. AC 
rectifier pre -calibrated unit for easy replacement. 
Banana jacks at panel top prevent leads falling 
over meter dial. Single king -sae selector switch 
minimizes incorrect settings. burnouts. 20 ranges. 
Molded case streamlined, fully insulated. 

Model 666-NH Pocket VOM $27.50. 
Compact. hand -size; 3" meter integral with 
panel, adjusted to 400 microamperes at 250 
millivolts. Only 3 jacks necessary for all ranges. 
19 ranges. 

Model 625 -NA S54.50. Dual sensitivity 
for extra ranges; large mirror scale for super 
readability. 3 -color meter scale 5" long. 6" in- 
strument. 0 -50 microamp. AC volts at 10,000 
0/V for checking many audio and high imped- 

ance AC circuits usually requiring VTVM. 38 
ranges. Molded insulated case. 

Interior View showing advanced engineering 
features of all Triplett VOMs. Molded mounting 
for resistors and shunts allows direct coonec- 
tions without cabling. Eliminates shorts. Longer 
life. 

Model 630 $44.50. Popular, streamlined; 
long meter scales for easy reading. Outstanding 
linear ohm scale, low reading .1 ohm. high 100 
megs. Single king-size selector- switch minimizes 
incorrect settings. burnouts. High sensitivity: 
20.000 ohms per volt DC; 5,000 AC. Molded, 
fully insulated case. 

Model 630 -A $54.50. Laboratory type; 
r /r% resistors for greater accuracy. Long mir- 
rored scale eliminates parallax. Banana jacks, 
low resistance connections; high flux magnet 
increases ruggedness. Single king -size selector 
switch minimizes incorrect settings. burnouts. 
Molded fully insulated case. 

Model 630 -PL $44.50. Instant- vision, 
wider spread scales; streamlined case; hand- 
some modern design. Unbreakable window. 
Outstanding linear ohm scale; low reading .1 

ohm; high to 100 megs. Single king -sae selector 
switch minimizes incorrect settings, burnouts. 
5 to 500.000 cps frequency response in AC 
measurements. DC Polarity Reversing switch. 
High sensitivity: 5.000 ohms per volt AC; 20.000 
ohms per volt DC. 

Model 10 Clamp -On Adapter $14.50. 
Checks line loads with model 310 (can also be 
used with 6 other models). Instant. accurate. 
safe. No circuit breaking or work interruption. 
Easy range switching. Available in 6 AC Ammeter 
ranges: 0- 6.12 -30.60 - 120.300. Clips around 
single wire to read AC. Amperes direct. Use with 
adapter 101 to instantly divide 2- conductor 
cords. Molded case fully insulated, black plastic 
with engraved white markings. 

Model 630 -APL $54.50. Laboratory type 
with X55 % resistors, more accurate movement. 
Long mirrored scales eliminate parallax. Un- 
breakable window. Single king -size switch mini- 
mizes incorrect settings. burnouts. 5 to 500,000 
cps frequency response in AC measurements. 
DC Polarity Reversing switch. High sensitivity: 
5000 ohms per volt AC; 20.000 ohms per volt 
DC. Molded case fully insulated. 

Model 630 -NA $74.50. Super Deluxe 
with 70 ranges nearly double conventional 
types. Frequency compensated from 35 cps to 
20 kc. Temperature compensated. Accurate 
within IV,% full scale reading on DC. Large 
open front meter easy to read. Unbreakable 
window. Mirrored scale. Meter protection against 
overloads. Molded fully insulated case. 

Model 631 Combination VOM and 
VTVM $64.50. Two fundamental units at 
the price el a single tester. The No. 1 instrument 
for all electronic men. Battery operation assures 
VTVM stability and long life. Sensitivity PLUS. 
1.2 voll(VTVM) range is equal to more than nine 
million ohms per volt. Large easy to read meter 
with unbreakable face. S ogle king -size selector 
switch minimizes incorrect settings. burnouts. 
Molded case fully insulated. 

Model 310 $34.50. The only complete 
miniature VOM with 20,(00 ohms per volt and 
selector range switch. Self- shielded against 
strong magnetic field. Ragged. high torque, bar- 
ring instrument. Unbreakable plastic meter 
window. Converts to common probe --frees one 
hand -by fitting interchangeable test prod into 
top. Standard sensitivity 20.00 ohms per volt 
DC, and 5.000 ohms per volt AC. Accuracy 3% 
DC. Molded fully insulated case. 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY 
BLUFFTON, OHIO 
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The 
good 

news 
is getting 
around 

TELEVISION PitE TUBE 

Have you checked the big dealer profits 
on RCA Monogram Picture Tubes? 
Head for your RCA Distributor... and get the facts firsthand! 

RADIO CORPORATION OF AMERICA 
e Electron Tube Division Harrison, N. J. 
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