
Electronics World 
ADVANCES IN 

MEDICAL ELECTRONICS 

LISTENING TO STEREO 

WITH HEADPHONES 

SWR INDICATOR 

FOR CB TESTS 

NOVEMBER, 1961 

-" CENTS 

TRANSISTOR 

BIAS CIRCUIT DESIGN 

-1111 _, 
AC 0C 'OFF 

NEW 

TRANSISTORIZED 

PORTABLE TV 

3s16A £Z 33Nf1VMllW 
IS H163 N E199 

HOV1N30 O i 

£E 6VZZICO1m 

,.o.,.avuomear.m. www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


"STRIP" 
and 

"STRAP" 
...your 2 key words to profit protection 

"Strip" is the new BIKINI CATHODE 
construction. "Strap" is the new 
FRAME GRID design. Both ... devel- 
oped by Sylvania ... are creating new 
excitement, bringing new performance 
standards to TV sets. 

BIKINI CATHODE -a precast film -strip 
of active materials is bonded, by a 
special Sylvania technique, only to the 
2 flat surfaces of the cathode sleeve. 
Results: eliminates stray emission from 
the sides of the cathode for improved 
cutoff and noise characteristics, en- 
hances tube -to -tube uniformity, mini- 
mizes grid -to- cathode arcing. 

STRAP FRAME GRID - grid lateral 
wires are solidly supported by a sturdy, 
ladderlike construction enabling use of 
ultra -fine wire and tight spacing 
between grid and cathode. Results: 
reduces possibility of grid- cathode 
shorts, decreases microphonism and 
noise, provides unusually high Gm ... 
higher performance than ever before 
available in tubes for TV sets. 
Sylvania 4EH7 and 4EJ7, 6EH7, 6EJ7 
and 6ES8 now feature the advantages 
offered by BIKINI "strip" CATHODES 
and STRAP FRAME GRIDS. So, 
when the time comes for replacement 
of those tube types, protect your service 
profits by installing SYLVANIA. At 
your distributor's now! 
Electronic Tubes Division, Sylvania 
Electric Products Inc., 1740 Broadway, 
New York 19, N. Y. 

r WWn 

SYI \ . TANIA IA 
SUBS/CHARY OF GENERAL 

GENERAL TELEPHONE &ELECTRON /CS SFJ 
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Can You Afford 15 Hours to Build 
The World's Best FM /Multiplex Tuner? 

Fifteen hours. That's all it takes to build the world's best 
FM /Multiplex tuner. 

Citation has the "specs" to back the claim but numbers alone 
can't tell the story. On its real measure, the way it sounds, 
Citation III is unsurpassed. And with good reason. 

After years of intensive listening tests, Stew Hegeman, director 
of engineering of the Citation Kit Division, discovered that the 
performance of any instrument in the audible range is strongly 
influenced by its response in the non -audible range. Consistent 
with this basic design philosophy - the Citation III has a 
frequency response three octaves above and below the normal 
range of hearing. The result: unmeasurable distortion and the 
incomparable "Citation Sound." 

The qualities that make Citation III the world's best FM tuner 
also make it the world's best FM /Multiplex tuner. The multiplex 
section has been engineered to provide wideband response, ex- 
ceptional sensitivity and absolute oscillator stability. It mounts 
right on the chassis and the front panel accommodates the 
adapter controls. 

What makes Citation III even more remarkable is that it can 
be built in 15 hours without reliance upon external equipment. 

To meet the special requirements of Citation III, a new FM 
cartridge was developed which embodies every critical tuner 
element in one compact unit. It is completely assembled at the 
factory, totally shielded and perfectly aligned. With the cart- 
ridge as a standard and the two D'Arsonval tuning meters, the 

Build the Very Best CITATION 

-,,,.10.2 

problems of IF alignment and oscillator adjustment are eliminated. 
Citation III is the only kit to employ military -type construc- 

tion. Rigid terminal boards are provided for mounting compo- 
nents. Once mounted, components are suspended tightly between 
turret lugs. Lead length is sharply defined. Overall stability of 
the instrument is thus assured. Other special aids include pack- 
aging of small hardware in separate plastic envelopes and 
mounting of resistors and condensers on special component cards. 

For complete information on all Citation kits, including re- 
prints of independent laboratory test reports, write Dept. l W- I I. 
Citation Kit Division, Harman -Kardon, Inc., Plainview, N. Y. 

The Citation III F.1I tenor -kit, S/49.9,3. a it d..S229.93. Th. 
Citation III M:I 17ro10lev adapter- factory ;rind only, Sß9.95. 
The Citation III X integrated multiplex tuner -kit, 5239.9(1. 
factory wired, 5319.90. ill prices slightly higher in the West. 

The 
Citation 

III 

KITS by harman kardon 
1 
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WORTH SHOUTING ABOUT! 
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Reaching New Peaks in 
Performance, Portability and Price 

M i G HTY MiTE lI 
They're shouting from the hill tops. 
Technicians, engineers and test labs 
all say that the original Mighty Mite 
finds the tubes that large expensive 
testers miss. And now ... here is 

the new improved Mighty Mite! De- 
signed for the present and far into 
the future. Tests all of your present 
tubes plus the new RCA Nuvistors and 
Novars, GE Compactrons and Sylvania 10 
pin tubes. 

FINDS 'EM FAST 

CHECKS 

A complete tube tester that is smaller than a portable type- 
writer yet outperforms testers costing hundreds of dollars. 
A real money maker for the serviceman and a trusty com- 
panion for engineers, maintenance men and experimenters. 
Even though the Mighty Mite weighs less than 8 pounds, 
new circuity by Sencore enables you to use a meter to 
check grid leakage as high as 100 megohms and gas condi- 
tions that cause as little as one half microamp of grid cur- 
rent to flow. Then too, it checks for emission at operating 
levels and shorts or leakage up to 120,000 ohms between all 
elements. This analytical "stethoscope" approach finds 
troublesome tubes even when large mutual conductance 
testers fail. And it does all this by merely setting four con- 
trols labeled A, B, C, & D. 
Check these plus Sencore features: Meter glows in dark for 
easy reading behind TV set Stainless steel mirror in ad- 

6750 DEAEER NET 

Remember ... there is 

only one Mighty Mite 

justable cover for TV adjustments Rugged, all steel carry- 
ing case and easy grip handle Smallest complete tester 
made, less than one foot square. Mighty Mite 11 will test 
every standard radio and TV tube that you encounter, 
nearly 2000 in all, iticluding foreign. five star, auto radio 
tubes (without damage) plus the new GE Compactrons, 
RCA Nuvistors and Novars and Sylvania IO pin tubes. 

Mighty Mite II also has larger. easy -to -read type in the set- 
up booklet to insure faster testing. Why don't you join the 
thousands of servicemen. engineers, and technicians who 
now own a Mighty Mite tube tester? Tube substitution is 
becoming impossible and costly with nearly 2000 tubes in 
use today. Ask your authorized Sencore Distributor for the 
New Improved Mighty Mite. Size: 101/2 " x 91" x 31/2" 
Wt. 8 lbs. 
MODEL TC114 

Sencore Sam says ... "They oll agree .. . 

the Mighty Mite is the real answer for the man on the go." 
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PREPARE NOW FOR A 

SECURE AND PROFITABLE CAREER 

IN ONE OF THESE GROWING FIELDS 
OF ELECTRONICS 

LEARN 

TRANSISTOR 

OR 

COMPUTER 

TECHNOLOGY 

AT 

HOME 

Learn with proven home study 
courses from the Philco Techno- 
logical Center. Get practical knowl- 
edge with courses developed by 
specialists in electronics and train- 
ing ... men who know the kind of 
knowledge you need. 

Choose from five courses: 
1. S.nieo induct ors- 'l'ransisl or Principles and 

I 'r ct ires. Learn I heorv, ennai ruction, ap- 
plications of all types of transistors. 

2. Introduction in A naloge punira-- Corers 
theories and fundamentals of analog com- 
puters. 

3. Analog Computer Svsl rams (Advanced 
Level) -- Covers the analog s,vst em con- 
cepts and niel hods. 

4. Automatic Digital Computers- Digital 
computer t hlorv, mai ni enance. inslalla- 
lion, basic programming. 

5. Programming for Digital ('omputers- 
Covers encoding, gel -up and operation. 

MAIL COUPON TODAY 
FOR FREE INFORMATION 

In 

E 

z 

a 

ò 
á 

m 
(7) 

PH I LCO 
P.O. Box 4730, Philadelphia 34, Pa. 
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COMING 
NEXT MONTH 
THE SILICON SOLAR CELL 

A perpetual primary power source ¡or 
the space age, this device makes possible 
direct, instantaneous, and efficient con- 
version of the sun's energy into useful 
electrical power. 

RELIABILITY -SPACE AGE REQUIREMENT 
As much tinte is often spent to improve 
reliability as to produce the equipment. 
Definitions and illustrations of the lan- 
guage of reliability engineers and techni- 
cians is included. 

TESTING TAPE RECORDERS 

A summary of the various tests used to 
check the operation and performance of 
tape recorders. 

DOUBLE- CHAMBER SPEAKER ENCLOSURE 
Construction details on an experimental 
enclosure that will extend the bass re- 
sponse of almost any good 8 -inch loud - 
speaker down to a usable 35 cps. 

U.H.F. NUVISTOR TUNER 
A newly developed RCA nuvistor makes 
possible a front end with high gain and 
lofa noise, plus greater reliability than 
can he obtained with conventional u.h.f. 
triodes. 

INDUSTRIAL X -RAY APPARATUS 
Many tests on materials can be ruade in 

I:Ieclrunics 11 ()rid 

no other way or no better way than by 
radiographic examination. The variety of 
methods and equipment are covered, 
along with details on how such equip- 
ment works. 

ELECTRICALLY OPERATED SWITCHES 

This category ranges broadly from the 
simple circuit breaker to types used in 
"electronic brains." Among the devices 
used are relays, vacuum tubes, thyra- 
trons, and transistors. The various types 
and their characteristics are covered in 
this article. along with details on their 
application. 

TRANSISTORIZED CB CONVERTER 

A printed- circuit. tu,o- transistor con- 
verter for the car's broadcast receiver 
permits CB signals to be picked up. 

MODULATED 10 -KC. CALIBRATION OSCILLATOR 

Construction of an accurate oscillator 
that will provide tone -modulated check 
points on communications receivers. 

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

November 16th 

William Ziff 
President 

W. Bradford Briggs 

ZIFF -DAVIS PUBLISHING COMPANY 
William B. Ziff 

Chairman of the Board (19.16- 19.13) 

M. T. Birmingham, Jr. 
l'ire President and Treasurer 

Robert P. Breeding 
Executive t'ire President Circulation Director 

Hershel B. Sarbin Charles Housman 
Vice President and General Manage, Financial Vire President 

Member 
Audi, Bureau of 

Circulations a 
\1/111.11 

I1n1.11\ 
eaLai `-.,i'.. 

Net Paid Circulation 235,895 
Radio ,tr TV News Radio News Rad o- Electronic Engineering Trademarks Reg. U.S. Pat. Oa. 

Copyright çn 1961 by ZIN -Davis Publishing Company. All rights rewrvsd. 

SUBSCRIPTION SERVICE: All subscription correspondence should be addressed to Electronics World. Cir- 
culation Department, 434 South Wabash Avenue. Chicago 3. Illinois. Please allow at least six weeks for 
change of address. Include your old address. as well as new -enclosing if possible an address label from 

a recent issue. 

EDITORIAL CONTRIBUTIONS must be accompanied by return postage and will be handled with reasonable 
vc: however publisher assumes no responsibility for return or safety of art work. photographs. or 

manuscripts. 

ELECTRONICS WORLD 

, 
V 
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GET YOUR First Class Commercial 
F. C. C. LICENSE IN 12 WEEKS! 

Is the course proven? 
A high percentage of our fulltime resident students 
get their Ist class licenses within 12 weeks from the 
time they start the course. Intensive FCC license 
training is our specialty - not just a sideline. 

Is the course complete? 
The Grantham course covers all 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. 

Is the course "padded"? 
The streamlined Grantham course is designed spe- 
cifically to prepare you to pass certain FCC exam- 
inations. All of the instruction is presented with the 
FCC examinations in mind. If your main objective 
is an FCC license and a thorough understanding of 
basic electronics, you want a course that is right to 
the point - not a course which is "padded" to extend 
the length of time you're in school. The study of 
higher mathematics or receiver repair work is fine if 
your plans for the future include them, but they are 
not necessary to obtain an FCC license. 

Is it a "coaching service "? 
Some schools and individuals offer a "coaching 
service" in FCC license preparation. The weakness 
of the "coaching service" method is that it presumes 
the student already has a knowledge of technical 
radio. On the other hand, the Grantham course 
"begins at the beginning" and progresses in logical 
order from one point to another. Every subject is 
covered simply and in detail. The emphasis is on 
making the subject easy to understand. With each 
lesson, you receive an FCC type test so you can dis- 
cover daily just which points you do not understand 
and clear them up as you go along. 

TA?Zt1.`n4'otoXt, 4novA! 
FEDERAL COW MCNICATIONS COW M LSSION 

FIRST CLASS 

En, In 
MOT VLPO UNTIL ibtrania0 

Is the course guaranteed? 
The now famous Grantham Guarantee protects your 
investment. When such "insurance" is available at 
no extra cost, why accept less? 

Is it a "memory course"? 
No doubt you've heard rumors about "memory 
courses" and "cram courses" offering "all the exact 
FCC questions." Ask anyone who has an FCC license 
if the necessary material can be memorized. Even if 
you had the exact exam questions and answers, it 
would be much more difficult to memorize this 
"meaningless" material than to learn to understand 
the subject. Choose the school that teaches you to 
thoroughly understand - choose Grantham School of 
Electronics. 

THE GRANTHAM FCC License Course in Com- 
munications Electronics is available by COR- 
RESPONDENCE or in RESIDENT classes. 

Grantham Schools 
LOS ANGELES 

1505 N. Western Ave. 
Los Angeles 27. Calif. 

(Phone: HO 7 -7727) 

SEATTLE KANSAS CITY 

408 Marion Street 
Seattle 4. Wash. 

(Phone: MA 2 -7227) 

3123 Cillham Road 

Kansas City 9, Mo. 

,Phone: lE 1 -6320) 

WASHINGTON 

821 19th Street. N.W. 
Washington 6. D.C. 

,Phone: ST 3-3614) 

MAIL COUPON NOW -NO SALESMAN WILL CALL 
November, 1961 

Accredited by the National Home Study Council 

(Mo., In envelope or paste on postal card) 

To: GRANTHAM SCHOOL OF ELECTRONICS 
1505 N. Western 408 Marion 3123 Gillham Rd. 821.19th, NW 

Los Angeles Seattle Kansas City Washington 

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

Nome 

Address 

City__ 

Age 

State 

I am interested in: Resident Classes j 

n Home Study 
L 16 -S 
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Ready for FM -MPX 
Stereo! 

agnecord 748 
(3% or 7'/2 IPS) 

lympian 

TOPS! // /the only word 
that adequately de- 
scribes the new Magne- 
cord Olympian - the 
latest of an illustrious 
line of tape recorders. 
As the proud owner of 
a distinguished 748, you 
will indeed be king of 
the wonderful world of 
hi -fi or stereo. 

Capture all the intricate 
tonal shadings of your 
favorite FM music and 
preserve your valuable 
records- stereo or mono 
-for all time with the 
Olympian ... it's differ- 
ent . . . it's best . . . 

it's ready for FM-Multiplex 
Stereo. 

SOLD ONLY THROUGH FRANCHISED 
MAGNECORD DEALERS 

For the dealer nearest you . write 

agnecord 
SALES DEPARTMENT 

MIDWESTERN INSTRUMENTS, INC. 
manufacturers of electronic data 

acquisition instruments 

P. O. BOX 7509 

TULSA 18, OKLAHOMA 
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... for the Record 
By W. A. STOCKLIN 

Editor 

N.Y. HI -FI SHOW & FM MULTIPLEX 

WE have just returned from a pre - 
view of the sixth annual New 

York High -Fidelity Show sponsored by 
the Institute of High Fidelity Manu- 
facturers, Inc. There is no doubt that 
this is the largest such public event in 
the country and, according to official 
figures, over thirty thousand visitors at- 
tended the four -day session. They had 
an opportunity of seeing and hearing 
over six -million -dollars worth of the 
most up -to -date designs of high -fidelity 
component equipment. 

This show and the one run on the 
West Coast, alternating between Los 
Angeles and San Francisco, are really 
much more than just showcases for the 
display of electronic equipment. The 
field of high -fidelity and music repro- 
duction in general is unique in that al- 
most all interested individuals have 
many questions to ask and some prob- 
lems to be solved before complete sat- 
isfaction is obtained. Nowhere else in 
the world is there such a congregation 
of key hi -fi personnel, including many 
company presidents, owners, chief en- 
gineers, and technical people, who can 
answer these questions and solve these 
problems. 

The high -fidelity industry is a rela- 
tively small and young industry. There- 
fore, many of the original pioneers, who 
over the past years have devoted their 
entire efforts to quality sound repro- 
duction, can be found in attendance. 
Many individuals no doubt find great 
enjoyment in being able to talk per- 
sonally with such men as Rudy Bozak, 
Avery Fisher, Dave Hafler of Dynaco, 
Saul Marantz, Hermon Scott. George 
Silber of Rck- O -Kut. Walter Stanton of 
Pickering. Ed Villchur of Acoustic Re- 
search, Paul Weathers. and many oth- 
ers. Most of these individuals started 
out as engineers and. although at pres- 
ent most of them operate their own 
companies, they are still actively en- 
gaged in designing and improving high - 
fidelity equipment. 

The highlight of the show was, with- 
out a doubt, stereo FM multiplex. 
WDHA of Dover, New Jersey, actually 
transmitted FM multiplex direct from 
the New York Trade Show Building 
and its programs were carried ria 
closed- circuit transmission lines from 
room to room. In addition. there were 
on- the -air stereo FM multiplex broad- 
casts from WQXR, New York; WLIR, 
Garden City Long Island; as well as 
WDHA. There are at present over fif- 
teen cities throughout the country that 
have stations on the air hut for those 
in the New York area. this was their 
first opportunity of hearing this new 
form of musical entertainment. 

We are fortunate in that we had 
heard stereo FM multiplex previously. 
We had heard it in Los Angeles, Chi- 
cago, and now in New York. In general, 
we were favorably impressed with what 
we heard. There were programs of ex- 
cellent quality. with good separation 
and with no more distortion than nor- 
mally encountered on monophonic 
transmissions. We do know that on 
some occasions across the country, 
transmissions have not been as good as 
expected, and that some of the FM sta- 
tions have had trouble with their trans- 
mitting equipment. This is certainly no 
criticism nor a reflection on the sta- 
tions themselves. Stereo FM multiplex 
is a new medium and like anything that 
is new, problems do exist at the begin- 
ning, but there is no doubt in our mind 
that these can be solved and eventually 
all FM stereo transmissions will be su- 
perb. 

Unfortunately, there is an economic 
conflict prevailing behind the broadcast 
scene. We have heard comments from 
several FM broadcasters threatening to 
eliminate all stereo transmissions un- 
less they are financed through com- 
mercial advertising by manufacturers 
of high -fidelity equipment. We can fully 
appreciate that the economic situation 
in any industry or business is an im- 
portant factor and one that should be 
considered at all times. There certainly 
would be no criticism should a station 
decide that such an endeavor would be 
economically unsound in the first place 
and not go on the air with stereo at all. 
But once a station is committed to the 
installation and operation of such equip- 
ment, we feel that they should not take 
it upon themselves to discontinue such 
programs. There is negligible cost in 
continuing FM stereo transmission and 
there is definitely no deterioration of 
the monophonic programs. Also, there 
is no disservice to listeners of stereo 
programs who have mono equipment. 
There is, in fact, no reason to discon- 
tinue such programs. After all, every 
station when accepting an FCC license 
to broadcast. in essence promises to 
serve his community and the best in- 
terests of its listeners. 

At present, few of the listening public 
have multiplex equipment. Once this 
situation changes and more multiplex 
equipment is in the hands of the public, 
FM stations will be forced by popular 
demand to supply the programs desired. 
For those stations which continue to 
keep the good will of their listeners 
from the beginning, rewards will accrue 
in the form of greater loyalty on the 
part of listeners and, in time, adver- 
tising will provide more support. 

ELECTRONICS WORLD 
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how to get 
a Commercial 
FCC LICENSE 

An FCC License, 

Or Your Money Back! 
Completion of the Master Course )both Sections) will pre- 
pare you for a First Class Commercial Radio Telephone 
License with a Radar Endorsement. Should you fail to 
pass the FCC examination for this license after success- 
fully completing the Master Course, you will receive a 

full refund of all tuition payments. This guarantee is 
valid for the entire period of your enrollment agreement. 

Get This Handy Pocket 
Electronics Data Guide Folder 

Free' ILECTRONIC 

Puts all the commonly used conversion factors, for - 
mulas, tables, and color codes at your fingertips. 
Yours absolutely free if you mail the coupon today. 
No further obligation. 

TO GET THIS FREE GIFT 
MAIL COUPON TODAY 

Cleveland Institute Training Results in 

Job Offers Like These... 
ELECTRONICS 
TECHNICIANS: 

RCA has positions for 
technicians, field engi- 
neers & instructor tech- 
nicians to install, main- 
tain, and teach military 
radar, communications, 
and fire control equip- 
ment. Company benefits. 

CLEVELAND 
1776 E. 17th St. 

RN59 

November, 1961 

RADIO OPERATORS 
& TECHNICIANS 

American Airlines -Chi- 
cago, Detroit, St. Louis, 
Cincinnati and Cleve- 
land - has openings for 
radio operators and ra- 
dio mechanics. Opera- 
tors must have a 2nd 
class FCC license and 
ability to type 40 wpm. 
Many company benefits. 

INSTITUTE OF ELECTRONICS 
Desk RN59 Cleveland 14, Ohio 

ti 

a successful plan for ... 
Electronics Training 

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

get all three FREE! 
Increase Your Technical Knowledge 
Get a government license plus an understanding of such electronic 
applications as computers ... industrial electronics ... radar ... 
communications ... and many more. 

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

Accredited by the National Home Study Council 

Cleveland Institute of Electronics 

Desk RN59 1776 E. 17th St. Cleveland 14, Ohio 

Please send Free Career Information pre- 

pared to help me get ahead in Electronics. 

I have had training or experience in Elec- 

tronics as indicated below. 

Military 

L Rodio -TV Servicing 

E Manufacturing 

Amateur Radio 

In what kind of work are 
you now engaged? 

Broadcasting 

Home Experimenting 

Telephone Company 

Other - 

In what branch of Electronics 
are you interested? 

Name Age 

Address 

City Zone State 
RN59 

7 
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Channel Master's world -famous antenna 
Development Laboratory has done it again! By 

using a brand new concept in antenna design... 
PROPORTIONAL ENERGY ABSORPTION... 

Channel .Master meets the fringe area challenge 
with the most powerful TV antenna ever produced ...the Crossfire ! 

Proportional Energy Abs r p- 
tion works like this! 
Each Crossfire element has a predetermined impe- 
dance, at each frequency, which determines its de- 
gree of energy absorption. This impedance, governed 
by the taper and spacing of the dipoles, decreases 
with the distance from the feed point. Each succes- 

sive element therefore absorbs a larger percentage 
of the available energy. 

Since the amount of available energy decreases as it 
progresses along the length of the antenna, each 
element, by absorbing a larger percentage, absorbs 
approximately the saine amount of energy as the 
other elements in the array. 
This means that the Crossfire...unlike other an- 

tennas...has a large group of driven dipoles actively 
working to increase gain on every channel...on both 
low and high bands. 

More working elements provide more picture power! 
This is the key to the remarkable performance of 
the Crossfire. 

THERE'S 
A CROSSFIRE TO MEET 
EVERY RECEPTION PROBLEM! 

Revolutionary New Dual 
Dipole System 

Each parasite reverses 

phase of high band 
current on the adjacent 
low band dipole, so 

that it operates as 

three driven half -wave 

high hand elements. 1,1.0 ioei. 

And the Crossfire.. à Gold! 
The Crossfire's performance is matched only by its 
beauty. Channel Master's exclusive E'P "C Process 

gives the antenna a lustrous golden coating that en- 

riches its appearance and protects it for years against 
corrosion. 

Channel Master's E "P "C Process is not anodizing! 
The disadvantage of anodizing is that the anodized 
film is an electrical insulator, and must be removed 
by abrasion wherever metal -to -metal contact is re- 

quired. Therefore, anodized antennas have no sur- 
face protection on the very parts that need it most! 

model 3600 
28 elements 

model 3601 
23 elements 

model 3602 
19 elements 

model 3603 
15 elements 

model 3604 
11 elements 
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Transposed Feed Line 
Means Cleaner Gain! 
Extremely high front-lo-back ratios are ac- 

complished by a Transposed Feed Line, 
from which the Crossfire gets its name. This 
feed line is transposed between each suc- 

cessive pair of elements. As a result, the ra- 

diations from each pair of adjacent elements are self -cancelling because they 

are 180° out of phase. This carefully engineered system is so efficient that the 

Crossfire needs no parasitic reflector element. 

Because of these high front -to -hack ratios, the Crossfire provides cleaner gain 
than any other all -channel c .nna. It pulls in the signal you want while 
rejecting unwanted interference of every type I auto ignition systems, elec- 

trical noise, other TV signals, etc.) from both side and rear. See unre- 
touched photo of actual horizontal polar pattern. 

The Crossfire is the only antenna you can sell with full confidence `` It will outperform anything your customer is now using! 

For still more power... add the new 

CHANNEL MASTER 
Antenna -mounted transistorized signal amplifier and set coupler 
Most efective...ntost dependable...lowest noise figure! 

Power supply (with built - 
in 4 -set coupler) is con- 
veniently located in the 
home. Compact, only 5" x 
334 x 134'. 

Patent Pending C., r 1111 < ... o-.. 
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MODULAR MICROPHONES!* 
Another exclusive concept that makes 
UNIVERSITY microphones better. 
20 microphones? Yes -for any one of Univer- 
sity's MODULAR MICROPHONES can provide at least 
five different methods of operation! University 
has inaugurated a new era in microphone design 
and construction- professional microphones of- 
fering total interchangeability with every con- 
ceivable type of adapter! This permits long -term 
savings as well as improved versatility, for you 
can add suitable adapters as your microphone 
requirements change- without buying addi- 
tional microphones. You need never compro- 
mise quality to meet a price. 

10 

And it works as simply as this: equipped with a 
minimum of basic University MODULAR MICRO- 
PHONES, any one of University's interchangeable 
adapters may be chosen to complete the micro- 
phone assembly you require...with or without 
switches, for cables with and without quick - 
disconnect plugs, for screw -on or slide -on floor 
and desk -stand operation. And you can make 
instant impedance changes without tools, rewir- 
ing or soldering! 

For the complete story on University's new line of 
omni -directional, cardioid and lavalier MODULAR 
MICROPHONES, Send for the free 16 -page brochure 
Write: DeskS-11M University Loudspeakers , Inc., 
80 S. Kensico Ave., White Plains, New York. 

UNIVERSITY MORUi.IR MICROPNONES 

t 
t 

ELECTRONICS WORLD 
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Profiles in Electronic Engineering Technology 

E 

orne study 

program helped me 

become an electroni 
e . 

- Robert T. Blanks 
Engineer, Research & Study Division 

Vitro Laboratories, Silver Spring, Md. 
Division of Vitro Corporation of America 

I learned the practical theory and 
technology I needed to become a fully - 
qualified engineer -not a 'handbook' en- 
gineer, either -and I did it while I was 
on the job," says Robert T. Blanks. To- 
day thousands of electronics personnel - 
engineering technicians, engineers, admin- 
istrators, executives -attribute present 
high salaries and positions to home study 
of CREI Programs in Electronic En- 
gineering Technology. 

today far exceeds the supply -has ex- 
ceeded the supply for many years. 
Designed to prepare you for responsible 
positions in electronics, CREI Home 
Study Programs are the product of 34 
years of experience, include the latest ad- 
vancements in the field. CREI'a curricula 
was among the first accredited by the En- 
gineers' Council for Professional Develop- 
ment. Here Blanks discusses CREI with 
Director Wayne G. Shaffer of Vitro Labs. 

Home 
Study Program, you join more than 
20,500 students working in electronics in 
all 50 states and most countries of the 
free world. One CREI Program helped 
Robert Blanks become an Electronics 
Engineer. Another helped Robert I. 
Trunnell become an Electronics Tech- 
nician. While John H. Scofield -a Mathe- 
matician-is enrolled in still a different 
CREI Program relating mathematics to 
electronics. All work at Vitro Laboratories. 

STUDY PROGRAMS PREPARE YOU FOR 
INCREASED RESPONSIBILITIES, HIGHER; 
PAYING POSITIONS IN ELECTRONICS., 

Pre -requisite is a high school education or 
equivalent plus basic electronics training 
and /or practical electronics experience. 
(Electronics experience and /or training 
not necessary for Residence School.) If 
you qualify, send for the latest CREI 
catalog at no cost. Veterans may apply 
under the G.I. Bill. If you're doubtful 
about your qualifications, let us check 
them for you. Mail coupon or send your 
qualifications to: The Capitol Radio En- 
gineering Institute, Dept. 1111 -H, 3224 Six- 
teenth St., N.W., Washington 10, D. C. 

;Í 

when you pre- 
pare for -and get -desired promotions 
through CREI Home Study. CREI 
alumnus Blanks is understandably proud 
of his home in a comfortable neighbor- 
hood. The positions of CREI- prepared 
men in such companies as Pan American 
Airways, Federal Electric Corporation, 
The Martin Company, Northwest Tele- 
phone Company, Mackay Radio, Florida 
Power and Light and many others attest 
to the high calibre of CREI Programs. 

Engineer Blanks' growing family pitched 
in to provide free time for his CREI Home 
Study. Now they share his success. We 
invite you to check the thoroughness and 
completeness of CREI Home Study Pro- 
grams in Electronic Engineering Tech- 
nology in the catalog provided on request. 
For those who can attend, CREI main- 
tains a Residence School in Washington, 
D. C. also offering ECPD Accredited 
Technical Institute Curricula. 

1 

4.!. MAIL COUPON TODAY FOR FREE 58 -PAGE BOOK 

THE CAPITOL RADIO ENGINEERING INSTITUTE 
ECPD Accredited Technical Institute Curricula- Founded 1927 
Dept. 1111H, 3224 Sixteenth St., N.W., Washington 10, D. C. 

Please send me details of CREI Home Study Programs and Free Book, 
"Your Future in Electronics and Nuclear Engineering Technology." 
My qualifications are noted to obtain immediate service. 

CHECK Servo and Computer Engineering Automation and Industrial Elec. 
FIELD OF Technology tronic Engineering Technology 
GREATEST Electronic Engineering Technology Nuclear Engineering Technology 
INTEREST: C Aero & Navigational Engineering Technology 

Name 

Address 

City Zone State 

Employed by 

Type of present work 

Education: Years High School Other 

Electronics Experience 

Check: Home Study Residence School G.I. Bill 

Age 
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Quality you 
can count on 

EVERY 
SiNGLETIMEJ 

AEROVOX CERAMIC 

CAPACITORS 
Bypass -Coupling 
General Purpose 
Hi- Voltage 
Temperature Compensating 

Top quality components to assure top 
quality performance every single time! 
That's the whole story "in a nut shell" when 
it comes to Aerovox ceramic capacitors. 

Your Aerovox Distributor offers you a com- 
plete line of rugged, dependable ceramic 
capacitors in every case style for your 
every replacement need. Choose from a wide 
selection of disk types for bypass -coupling, 
general purpose, hi- voltage, and tempera- 
ture compensating applications. 

Top quality Aerovox tubular types are 
available from general purpose to hi- voltage 
to temperature compensating units. Vibra- 
tor -buffer capacitors are also available for 
use as replacements where original equip- 
ment uses ceramic buffers. And for those 
special applications you have feedthru, 
standoff,and high -voltage cartwheels, as well 
as plate assemblies, in all sizes and values. 

save time...boost profits... 
BUY 'EM BY THE KIT 
Disk ceramic kits AK -200 
and AK- 2011-IS, containing 
fastest moving values in 
special metal drawers, are 
available now. The drawers may be stacked 
when additional kits are purchased. Pay 
only for the capacitors and the handy file 
drawers are yours free. 

Yes, your local Aerovox Distributor is your 
one -stop source of supply. Call on him 

for all your capacitor 
needs...it pays to use 
Aerovox! 

AEROVOX CORPORATION 
OISTIIIUSO! DIVISION NEW 9EOEOPO, MASS. 
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FROM OUR READERS 
ADD A.F.C. TO TV SETS 

To the Lditor: 
I have just finished reading the article 

"Add A. F. C. to TV Sets" in the July 
issue of your magazine. I do not see how 
the circuit given for adding a.f.c. can 
possibly work on any TV except very 
old ones with split -sound system. 

All the TV's that I have seen made 
for the last seven or eight years have 
used an intercarrier sound system 
where the discriminator is tuned to 4.5 
mc. No matter where the fine tuning is 
set, the sound section still receives a 
4.5 -mc. signal. In other words, in a 
properly operating set, the discrim- 
inator is tuned precisely regardless of 
the setting of the fine -tuning control so 
there can be no correction voltage taken 
off the discriminator since there is just 
no such voltage there. 

IRVIN B. REA 
Mt. Morris, New York 

When we ran Author Wilson's "Add 
A.F.C. to TV Sets," we were aware that, 
in intercarrier receivers. the signal to 
the sound detector is held to 4.5 mc. 
even when the front -end oscillator is 
substantially nlistuned. Nevertheless, 
we also knead that his unit, which we 
tried, works anyhow. Here's why: 

Level of the detector- derired d.c. 
voltage used for control depends. not on 
frequency shift of the intercarrier sig- 
nal, but on changes in its amplitude. 
The latter, in turn, depends on the rela- 
tive amplitudes of the two i.f. signals. 
audio and video, that are heterodyned 
to produce it. Fortunately, this relation - 
ship, which does vary with the tuning 
condition, is linear enough to make the 
d.c. voltage usable for oscillator correc- 
tion.-Editors. 

ELECTRONIC AIR PURIFIERS 
To the Editors: 

Thank you for the fine article about 
electronic air purifiers in your July 
issue. The author is to be congratulated 
on his cautious attitude toward the 
claims for health benefits from nega- 
tive ionization. 

By contrast, another publication went 
rather overboard recently in accepting 
as reportable fact the most extravagant 
"findings" of invest igators on the effects 
of ionization. 

This sort of thing heightens one's ap- 
preciation of ELECTRONICS WORLD. a 
publication of considerable integrity. 

WARNER CLEMIENTS 
Beverly Hills, California 

To the Editors: 
In your July issue of ELECTRONICS 

WORLD. Mr. Walter H. Buchsbaum pre- 
sented a very informative article on the 
mechanism by which dust and pollen is 

removed from the air by an electro- 
static precipitator. Because of the in- 
crease in air pollution of our city air re- 
sulting in lung cancer and other types 
of respiratory diseases, the subject of 
air purification and air purifiers is of 
increasing interest to laymen as well as 
to public officials. The subject of air 
precipitation is complex, involving par- 
ticle size of dirt, ionization, odor, and 
killing of microorganisms. It is for this 
reason that I wish to amplify and cor- 
rect some of the misconceptions that 
have crept into this article. 

Industrial air may contain as many 
as 50,000 dirt particles per cubic foot 
ranging in size from 0.2 microns to over 
100 microns. A regular filter will re- 
move 50 to 80 per -cent of the dirt by 
weight but still permit 99': of the total 
number of particles through. This is be- 
cause most of the particles are below 
1.0 micron in size. An electrostatic pre- 
cipitator such as the "Precipitron" will 
remove 85 to 95 per -cent of all the air- 
borne particles. This can be achieved by 
an electrostatic precipitator only if the 
air flow is controlled, there is a proper 
amount of ionization, and the spacing, 
size and voltage of the collecting plates 
are all properly designed. An improper 
design would give poorer cleaning effi- 
ciency as well as could generate con- 
siderable amounts of ozone and oxides 
of nitrogen which are toxic in exces- 
sive amounts. 

Negative ions have been used for the 
alleviation of certain respiratory con- 
ditions for nearly 60 years. As stated by 
Mr. Buchsbaum, many patients appear 
to be relieved. These tests were con- 
ducted under well -controlled conditions. 
The number of ions was constantly 
monitored, the patients were not aware 
that they were part of a test. and the 
examining doctor did not know the 
polarity of the air until after the tests. 
It must be admitted that some of the 
earlier and even recent investigators 
did not have such controls. 

Ultraviolet radiation from germicidal 
lamps such as the "Sterilamp" would 
not ionize oxygen or nitrogen of the air. 
However, ultraviolet radiation has a 
sufficient amount of energy to remove 
electrons from dirt particles and many 
metals so that some ions are always 
observed with such a lamp. In fact it has 
been stated in the literature that it is 
possible that some of the beneficial re- 
sults of ultraviolet lamps on man could 
have been a result of the ions generated 
by the lamps. 

As far as is known, all bacteria and 
viruses can he destroyed by ultraviolet 
radiation. The quantity of bactericidal 
radiation necessary to destroy most of 
the common pathogenic bacteria has 
been accurately determined many years 

ELECTRONICS WORLD 
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IJOUITRANSISTOR RADIO ANALYST 
makes it Easy and Profitable to Service all Transistor Radios 

TRANSISTOR RADIO ANALYST 

with Exclusive DYNA -TRACE 
Single -Point Probe -and Built -in 

Metered Power Supply and VTVM 

Complete Transistor Radio 
Service Shop in One Instrument 

Signal- Generator, Power Supply, 
Milliammeter, VTVM, Battery Tester, 
Ohmmeter, and Both In- Circuit and 
Out -of- Circuit Transistor Tester - 

All in One 

ÖkQßk di cinculis - P'titpÑtta4iij UwubPe ... inminuTas 
Now you can profit from transistor radio 
servicing! This amazing new B &K "960" 
ANALYST gives you everything in one com- 
plete easy -to -use instrument. Makes tran- 
sistor radio servicing quick and easy. Nothing 
else is needed except the transistor radios 
themselves waiting to be serviced. Brings 
you new customers for service, parts, and 
batteries. Makes this new business yours. 

v 
AMP 

COMVIRIIR 
RADIO 

EASILY TROUBLE -SHOOT ANY STAGE 
BY UNIQUE POINT -TO -POINT SIGNAL INJECTION 

The ANALYST gives you a complete signal- generating 
source for point -to -point signal injection. Easily enables you 
to trouble -shoot any transistor radio -check all circuits 
stage -by- stage -isolate and pinpoint the exact trouble in 
minutes. 
Supplies modulated signals, with adjustable control, to 
check r.f., i.f., converter, and detector. Supplies audio signal 
to check audio driver and audio output. Provides unmod- 
ulated signal to test local oscillator. Provides separate audio 
low -impedance output for signal injection into loudspeaker 
voice coils to check speaker performance. 

BUILT -IN METERED POWER SUPPLY FOR EASY SERVICING 

Makes it easy to operate radio under test, while you inject 
your own signals. Provides from 1 to 12 volts in 1% volt 
steps. Supplies all bias taps that may be required. 

SIMPLIFIES IN- CIRCUIT TRANSISTOR TEST 
WITH NEW DYNA -TRACE SINGLE -POINT PROBE 

Unique single -point probe needs only the one contact to 
transistor under test. No longer are three wires required to 
connect to emitter, base, and collector. Gives fast, positive 
meter indication. Saves time. Makes trouble- shooting simple 
and easy. 

BUILT -IN VTVM 

Includes high- input -impedance vacuum -tube voltmeter, 
which is so necessary for transistor radio servicing. 

TESTS ALL TRANSISTORS OUT -OF- CIRCUIT 

Meter has "Good -Bad" scale for both leakage and beta. 
Also lias direct -reading Beta scale, calibrated 0 -150. Assures 
quick, accurate test. Also automatically determines whether 
transistor is NPN or PNP. Meter is protected against acci- 
dental overload and burn -out. 

Model 960. Net, $9995 

Solve Every Service Problem and Profit 
with a Modern B &K Service Shop. See Your 
B &K Distributor or Write for Catalog AP 18 -N 

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

Canada: Allas Radio Corp., 50 Wingold, Toronlo 19, Ont. 

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

November, 1961 13 
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CITIZENS BAND- 
LESS SIGNAL LOSS WITH 

polyfoam 
As serious operators are fast discovering, 
AMPHENOL Polyfoam cable is the very best 
choice for citizens band antenna systems. 
Compared to RG -8 /U, AMPHENOL's 621 -111 

Polyfoam equivalent has up to 35% less signal 
loss. For the low power citizens band, 
Polyfoam's low loss is a vital factor in 

increased signal strength. 

Polyfoam has other advantages. It's light- 
weight and easy to handle. It assembles 
quickly to coaxial terminations such as 
AMPHENOL 83 -1SP. And its cost is surprisingly 
low. You can buy all this in low -loss 
AMPHENOL Polyfoam 621 -111 for a mere 
4 more a foot than RG -8 /U! 

Insist upon genuine AMPHENOL Polyfoam 
cable, available through your Authorized 
AMPHENOL Distributor. 

AMPHENOL DISTRIBUTOR DIVISION 
BROADVIEW, ILLINOIS 

Amphenol -Borg Electronics Corporation 

ago and the values are in the literature. 
The lamps are used in operating rooms, 
air ducts, TB wards, pharmaceutical 
houses, and food establishments. Lamps 
have been shown to inactivate such 
viruses as Asian flu, polio, hepatitis. 
encephalomyocarditis, mumps, mea- 
sles, bacteriophage, and plant viruses. 
The bactericidal radiation, photon per 
photon, is 500 to 1000 times more effec- 
tive than ultraviolet from the sun which 
everybody knows is germicidal. This 
radiation does not "cook" the bac- 
teria as would infrared radiation but 
actually inactivates some of the en- 
zymes, disrupts some of the nucleopro- 
teins that carry the hereditary charac- 
teristics of the organisms and there is 
evidence that the cell wall is injured. All 
of these destructive processes may go 
on at the same time. One can calculate 
the amount of ultraviolet energy to de- 
stroy 50, 75, or 100 per -cent of the or- 
ganisms. As an example, a 15 -watt 
germicidal lamp emits about 3.5 watts 
of germicidal energy. The intensity of 
this energy would be 11,000 micro - 
watts /cm. 2 on the surface of the lamp. 
Most organisms coming in contact with 
such a lamp would be destroyed in 0.5 
second. At a distance of one inch from 
this lamp, the intensity would be such 
that most organisms would be destroyed 
in less than 2 seconds. The number of 
organisms destroyed by smaller germi- 
cidal lamps would depend upon the 
exposure time and radiation intensity. 

Everybody would agree that the 
"Precipitron" is very effective in remov- 
ing dirt from the air. However, there is 
great need for small units as well. Some 
of the present small units are more 
effective in killing bacteria, ionizing. 
deodorizing, or removing dirt than 
others. The layman cannot properly 
make an evaluation of these units. If 
realistic standards were proposed as an 
example by a scientific society on what 
constitutes a purifier, it would not be 
necessary to "search for the truth" and 
many more purifiers would be sold. 

R. NAGY, Ph.D. 
Advisory Engineer 
Research Department 
Westinghouse Electric Corp. 
Bloomfield, New Jersey 

Our article indicated that a properly 
designed purifier would do a good job 
but that the very widely available. in- 
expensive "electronic air purifiers' 
would not fulfill many of the extrava- 
gant claims made for them. -Editors. 

ELECTRONIC OVERLOAD RELAY 
To the Editors: 

The parts list for the circuit of the 
electronic overload relay shown on page 
39 of your August issue indicates that 
S, should be a normally open push -but- 
ton. The proper type of switch for this 
circuit is actually a normally closed 
push- button. 

LEONARD TURKENKOPF 
Brooklyn, New York 

Reader Turkenkopf is, of course, cor- 
rect since with a normally open push- 
button the plate voltage would not be 
applied to the thyratron.---Editors. A 

14 ELECTRONICS WORLD 
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GET YOUR ELECTRONICS-TV-RADIO 

HONE TRAINING FROM N.T.S. RESIDENT SCHOOL 
BREAK THROUGH 

TO HIGHER PAY, 

GREATER JOB SECURITY 

START NOW! Break through 
the Earning Barrier that stops 
"half- trained" men. N.T.S. 
"All- Phase" Training prepares 
you ... at home in spare time ... 
for a high -paying CAREER as a 

Over 1 City Block of Modern School 
Facilities, Laboratories and 

Shops Housing Over 
1,000 Students. 

50,000 Graduates - 
all over the World - 

since 1905 MASTER TECHNICIAN in Electronics - TV - Radio. One Master Course 
at One Low Tuition trains you 
for unlimited opportunities in All 
Phases: Servicing, Communications, 
Preparation for F.C.C. License, 
Broadcasting, Manufacturing, 
Automation, Radar and Micro -Waves, 
Missile and Rocket Projects. 
A MORE REWARDING JOB ... a 
secure future ... a richer, fuller life 
can be yours! As an N.T.S. 
MASTER TECHNICIAN you can 
go straight to the top in 
industry ... or open your 
own profitable business. 

NATIONAL ÍÉÇHH ii SCHOOLS 
WORLD -WIDE TRAINING SINCE 1905 

THE SCHOOL BEHIND YOUR 
HOME -STUDY TRAINING 

BETTER 

... MORE COMPLETE 

...LOWER COST 

...WITH NATIONAL 

SCHOOLS' SHOP-METHOD 

HOME TRAINING! 

-. BETTER 
. Training that is proved and 

tested in N.T.S. Resident School 
shops and laboratories, by a 

School that is the OLDEST and 
LARGEST of its kind in the world. 

Ipr. MORE COMPLETE 
. You learn ALL PHASES OF 

Television - Radio - Electronics. 
our 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 
cur course at 

ONE LOW TUITION! 

In these modern School Headquarters 
IS your Home Training is: 

Classroom- Developed, Lab -Studio 
Planned, Shop- Tested, 

Industry-Approved, 
Home Study -Designed. 

19 BIG KITS YOURS TO KEEP 

Friendly Instruction and 
Guidance 
Graduate Advisory Service 
Unlimited Consultation 
Diploma Recognized 
by Industry 

EVERYTHING YOU 
NEED FOR SUCCESS 

N.T.S. IS NOT JUST A 
MAILING ADDRESS ON A COUPON 
N.T.S. is a real school ... a world famous 

training center since 1905. Thousands of men 
from all over the world come to train in our shops, 

labs, studios and classrooms. 
You learn quickly and easily the N.T.S. Shop- Tested 

way. You get lessons, manuals, job projects, personal 
consultation from instructors as you progress. You build a 

Short-Wave, Long -Wave Superhet Receiver plus a large screen 
TV set from the ground up with parts we send you at no additional 

cost. You also get a Professional Multitester for your practical 
job projects. The Multitester will become one of your most valuable 
instruments in spare time work while training, and afterwards, too. 

Many students pay for their entire tuition with spare time work. 
You can, too ... we show you how. 

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

IN AT HOME IN YOUR 

SPARE TIME ... AT YOUR OWN PACE! 

RESIDENT TRAINING AT LOS ANGELES 
If you wish to take your Electronics -TV- 
Radio training in our famous Resident 
School in Los Angeles - the oldest and 
largest school of its kind in the world - 
write for special Resident School cata- 
log and information, or check special 
box In coupon. 

MAIL COUPON NOW FOR 

ACCREDITED 
MEMBER 

FREE BOOK 
& ACTUAL LESSON 

No 
obligation. 

No 
salesman 
will call. 

After you graduate you can open your 
own TV -Radio repa r business or 

go into high paying jobs like these: 
Communications Technicians, Hi -Fi, 

Stereo and Sound Recording 
Specialists, TV -Radio Broadcasting 

Technician Technician in 
Computers & Missiles, Electronics 

Field Technician, Specialist 
in Micro -Waves and 

Servomecha, isms, Expert 
Trouble Shooter, All -Phase 

Master Technician, 
TV -Radio Sales, Service 

and Repair. 

NATIONALr SCHOOLS (, 
WORLDWIDE TRAINING SINCE 1905 

ACTUAL u s SON 

November, 1961 

WORLD -WIDE TRAINING SINCE 1905 

4000 SO. FIGUfMOA ST., LOS ANGELES 37, CALIF., U. S. A. miaow n 

r Mail Now To 
/ Notional Technical Schools, Dept. RH -111 
/ 0000 S. Figueroa St., Los Angeles 37, Calif. 

Please rush FREE Electronics- TV -Radio 
I "Opportunity" Book and Actual Lesson. 1 

I Name Age_ 
I/ Address 

I City Zone Stele 

/ "' 
Check here it Interested MY . n Ref idenl tra.nlnt at Les Antrlts. 

t VETERANS. Give date of discharge 

P 

15 
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TVL TWIST -LOKa 
CAPACITORS 

These'lytics take on the toughest 

TV and radio duty, give maxi- 

mum trouble -free service, without 

HUMMM! They are dependable 

at extremely high and low tem- 

peratures. Cathodes are etched 

to meet the needs of high ripple 

currents, high surge voltages. 

TVA ATOM 
CAPACITORS 

Atom tubulars are sery ice favor- 
ites because they fit anywhere, 
work anywhere. They're the only 
small size 85 C (185 F) capaci- 
tors in ratings up to 450 WVDC. 
They have low leakage current, 
long shelf life, and withstand 
high ripple currents, high surge 
voltages. TE LITTL- LYTIC 

CAPACITORS 
The very best ultra -miniature re- placemen is for Eransistor circui ts, 
offering unusual reliability through all- welded construction. No pressure joints 
open" or intermittent cause Long shelf life- ex 

circuits. 
portant in tremely im- the year, sets used only part of 

VL VERTI- LYTIC. 
CAPACITORS 

These single -ended molded tu- 
bulars are the ideal replacement 
for units of this type found on 
printed wiring boards. 
Keyed terminals assure fast man- 
ual mounting and correct polar- 
ity. Resin end fill protects against 
drying of electrolyte or entrance 
of external moisture. 

PCCAPACITORS 

The printed circuit version of 

the Twist -Lok. Universal base 

replaces any of the printed cir- 

cuit 'lytics in use today. No 

makeshift mounting adapters to 

damage capacitor or add extra 

height ... no possibility of high 

resistance contacts. 

EVERY 'LYTIC 
YO NEEDI,. 

every value 
every rating 
every style 

Shown here are the more popular of Sprague's big family 

of Electrolytic Capacitors, the broadest in the industry. 

Other types include Metal- encased Screwbase; Plastic - 

encased High -MF; Metal- encased Octal -base; Ultra -low 
leakage Photoflash. All are listed and described in Sprague's 
NEW Catalog C -614. Get your copy from any Sprague 
distributor, or write Sprague Products Company, 51 Marshall 
Street, North Adams, Massachusetts. 

'TRADEMARK SPRAGUE® 
THE MARK OF RELIABILITY 

WORLD'S LARGEST CAPACITOR MANUFACTURER 

16 ELECTRONICS WORLD 
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NRI- Oldest and Largest Radio 

Television School Now Offers 

NEW HOME STUDY TRAINING 

Iki 
INDUSTRIAL 

E' & MIL TARV ECTRONICS 

This is the age of Electronics. Rapidly ex- 
panding uses for Electronic Equipment in 
industry, business, the military demands 
more trained men. Prepare now for a 
career as an Electronic Technician to 
assure advancement or to profit from your 
hobby. NRI now offers a complete course 
in ELECTRONICS -Principles, Practices, Maintenance. 
Computers, telemetry, automation, avionics are changing 
our world, yet all employ the same basic principles ... and 
that is what this NRI course stresses with illustrated 
lessons and special training equipment. Mail card below. 

NEW HOME STUDY TRAINING 
FOR YOUR FCC LICENSE 

An FCC Commercial License combined 
with NRI time - tested training can be the 
keys to a better future for you with higher 
pay, interesting work, more rapid advance- 
ment as the rewards. Prepare at home 
quickly for your FCC examinations through 

NRI's new, low -cost, special training. Like other NRI - 
trained men, you can be monitoring TV shows, radio 
broadcasts, operating shipboard and aviation radio, or 
holding down other important jobs. Get full details - 
mail the card below. 

FOR MORE INFORMATION TURN PAGE 
r 

1 

mLI 

Special Training 
Equipment Included 

Pick the field of your choice -and train 
at home with the leader -NRI. In addi- 
tion to Industrial Electronics and FCC 
License training explained at the right, 
NRI offers comprehensive courses in 
Radio -TV Servicing and Radio -TV Com- 
munications. Except for the FCC course, 
all NRI courses include -at no extra cost - special training equipment for actual 
practice at home, building circuits and 
working experiments. Makes theory you 
learn come to life in an interesting, easy - 
to -grasp manner. 

Multiplexing, FM Stereo 
Broadcasting Included 

NRI training keeps up with the times. 
New, additional profit opportunities exist 
for the Technician who understands the 
latest technical advances. Course mate- 
rial now covers FM Stereo Broadcasting, 
tells you about Multiplexing equipment, 
other recent developments. 

Learn More to Earn More 
Act now. The catalog NRI sends you 
gives more facts about the field of your 
choice, shows equipment you get and keep. 
No obligation. Cost of NRI training is low. 
Monthly payments. 60 -Day Trial Plan. 
Mail postage -free card today. NATIONAL 
RADIO INSTITUTE, Washington 16, D.C. 

Send for atin91 

64 - Page 
he d o{ 

CATALOG 
E1ec trouts 

FREE 

Cut Out and Mail -No Stamp Needed 
NATIONAL RADIO INSTITUTE 
WASHINGTON 16, D.C. 

Send me your Electronic, Radio -TV catalog without cost or obligation. 
I am interested in the course checked below: (No representative will call. 
Please PRINT.) 

INDUSTRIAL ELECTRONICS COMMUNICATIONS 
FCC LICENSE SERVICING 

Name Age 

Address 

City Zone 
_ 

State__ 

X 

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
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ELECTRONICS NEEDS 
4T07 

QUALIFIED TECHNICIANS 

t 
FOR EVERY ENGINEER 

t 
Choose from 4 Courses 

1 

2 

3 

4 

INDUSTRIAL ELECTRONICS 
Learn Principles, Practices, Maintenance 
of Electronic equipment used today by 
business, industry, military, government. 
Covers computers, servos, telemetry, multi- 
plexing, many other subjects. 

FCC LICENSE 
Every communications station must have 
one or more FCC -licensed operators. New 
NRI course is designed to prepare you for 
your First Class FCC exams. You learn 
quickly, training at home in your spare time. 

COMMUNICATIONS 
Training for men who want to operate and 
maintain radio and TV stations; police, 
marine, aviation, mobile radio, etc. Includes: 
FM Stereo broadcasting. Course also p 
pares you for your FCC license exam. 

SERVICING 
Learn to service and maintain AM -FM 
Radios, TV sets, Stereo Hi -Fi, PA systems, 
etc. A profitable, interesting field for a 
spare -time or full -time business of your own. 

Join The Thousands 
Who Trained For 

Advancement With NRI 
Thousands of NRI graduates throughout the U. S. and Canada 

are proof that it is practical to train at home. NRI graduates are 

in every kind of Electronics work: inspectors, maintenance men, 

lab technicians, testers, broadcasting and mobile communica- 

tions operators, Radio -TV service technicians, or in essential 

military and government posts. Catalog tells more about what 

NRI graduates do and earn. Mail postage free card. 

"THE FINEST JOB I EVER HAD" is what Thomas Bilak, Jr., 
Cayuga, N. Y., says of his position with The G. E. Advanced 
Electronic Center at Cornell University. He writes, "Thanks 
to NRI, I have a job which I enjoy and which also pays well." 

BUILDING ELECTRONIC CIRCUITS on specially -designed plug -in 
type chassis, is the work of Robert H. Laurens, Hammonton, 
N. J. He is an Electronic Technician working on the "Univac" 
computer. Laurens says, "My NRI training helped me to 
pass the test to obtain this position." 

"I OWE MY SUCCESS TO NRI" says Cecil E. Wallace, Dallas, 
Texas. He holds a First Class FCC Radio -telephone License 
and works as a Recording Engineer with KRLD -TV. 

MARINE RADIO OPERATOR is the job of E. P. Searcy, Jr., of 
New Orleans, La. He works for Alcoa Steamship Company, 
has also worked as a TV transmitter engineer. He says, "I 
can recommend NRI training very highly." 

FROM FACTORY LABORER TO HIS OWN BUSINESS that rang up 
sales of $158,000 in one year. That's the success William 
F. Kline of Cincinnati, Ohio, has had since taking NRI 

r training. "The course got me started on the road," he says. 
SEE OTHER SIDEllimme 

FIRST CLASS 
PERMIT 

NO. 20R 
(Sec. 34.9, P.L.BR.) 
Washington, D.C. 

BUSINESS REPLY MAIL 
NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 

POSTAGE WILL BE PAID BY 

MDNational Radio Institute 
3939 Wisconsin Avenue 

Washington 16, D.C. 

NRI IS OLDEST -LARGEST 
SCHOOL OF ITS KIND 

Training men to suc- 
ced by home study has 
been the National 
Radio Institute's only 
business for over 
45 years. NRI is 
America's oldest and 
largest Electronics 
home -study school. 
Don't delay. Cut out 
and mail POSTAGE - 
FREE CARD. 

MAIL POSTAGE -FREE CARD 
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E 
LAFAYETTE ..; 

t... R.,c,.r 

340 PAGE 1962 
ELECTRONICS CATALOG 

"America's Hi -Fi & 
Electronics Shopping Center" 

CAT-M0'.20 

1..a.1...1. 
LAMM -- wr . rwr ew. Ms. ,.s 

tu wstM>ne rr, .ow. rwlYr aanmr M.Me8 .w. tMft w ft. ..,_ 
1140.111, 

Yours free for the asking - the biggest, best and 
most comprehensive catalog in the 41 -year history 
of Lafayette Radio. Audiophite, Experimenter, Hobbyist, Technician, 
Engineer, Student, Serviceman, Dealer - you'll find what you want 
in this latest Lafayette catalog. 

COMPLETELY WIRED, 
FULL SIZE TUBE TESTER 

TE -15 .......19.95 

LARGEST STOCK SELECTION. Stereophonic Hi -Fi equipment, Citizens Band, 
Ham and Amateur equipment, Radio & TV parts, Optics, Industrial Supplies, 

and much more, including all the favorite name brands. 

LAFAYETTE EXCLUSIVES. Featured are the famous Lafayette Kits ... 
dollar for dollar the best value for your money today. You'll also see 

hundreds of Lafayette specials ...available only from Lafayette. And, 
as always, SATISFACTION GUARANTEED OR MONEY REFUNDED. 

LOWEST PRICES. You'll save money too with Lafayette's low, low 
prices. The lowest prices are always in the Lafayette catalog. 

24 -HOUR SERVICE. Quick, courteous service is your guarantee 
at Lafayette. Most orders are fully processed within 24 hours 

after receipt in the mail Order Division. 

NEW EASY -PAY PLAN. 
Now, NO MONEY DOWN ... 

up to 24 months to pay. 

10,000 
OHMS -PER -VOLT 
MU LT ITESTER 
TE -10 ......9.95 

TRANSISTORIZED 
PORTABLE TAPE RECORDER 

RK- 125_. _. 29.95 

LAFAYETTE'S 

SUPERHETERODYNE 
COMMUNICATIONS RECEIVER 
KT -200, Kit _ 64.50 
HE -10, Wired 79.95 

NEW MAIL ORDER HEADQUARTERS 
111 JERICHO TURNPIKE 

(2 Blocks West of South Oyster Bay R0.) 

SYOSSET, LONG ISLAND, NEW YORK 

Watch for Opening 
Fall, 1961 

FM STEREO 
MULTIPLEX TUNER 

LT -700 .. 1 2 4.5 0 

il 
9- TRANSISTOR 

CITIZENS BAND 
"WALKIE TALKIE" 
HE -29A each 39.96 

2.for 78.88 

i 
LAFAYETTE RADIO,DEPT. RK1-1 
P.O. BOX 10,SYOSSET, L. I., N. Y. 

November, 1961 

Rosit my FREE Lafayette 1962 Catalog 620 

Please send me # 

1 ant enclosing $ 

shipping charges collect. 

340 PAGES 

Name 

Address 

City Zone State 

J 
19 
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Electronics World LAB TESTED 

Product Test Report 
l'REP.IREII BY HIR.SCH -1101 LK 1..IBOR.lTORIIi.S 

University "Medallion XII" Speaker System 
Fisher X -1000 Integrated Stereo Amplifier 
RCA WV -120A Power -Line Monitor 
Eico Model 260 A.C. Volt -Watt Meter 

University "Medallion XII" Speaker System 
1%or copy of manufacturer's brochure. circle No. 57 on coupon (page 136). 

rrl HE University "Medallion XII" is 
a compact floor -model speaker sys- 

tem. measuring 24!2" high x 17" wide 
x 13" deep. It is a three -way system. 
with a 12" high -compliance woofer. an 
8" mid -range speaker, and a "Spheri- 
con" super tweeter. The crossover fre- 
quencies are 600 and 4000 cps. The nom- 
inal input impedance is 8 ohms, although 
a 16 -ohm amplifier tap may be used. 

The enclosure incorporates what Uni- 
versity calls "radiation resistance load- 
ing." This is essentially a ducted -port 
enclosure, with a cylindrical duct. The 
"Medallion XII" offers an interesting 
solution to the problem of adjusting 
speaker levels. The mid -range speaker 
has a two -position switch, marked "Nor- 
mal" and "Max. Presence." In the latter 
position the mid -range level is elevated 
to give greater projection of program 
material into the listening room. The 
super tweeter has a level control marked 
"Brilliance." Both controls are on the 
front of the unit, on the speaker board 
itself. Once they have been correctly 
set, the speaker grille, in its wooden 
frame (available in several styles) is 
snapped in place and the controls are 
secure from accidental displacement. 
The only access to the system when the 
grille is in place is through the two 
input terminals on the hack of the cabi- 
net. The cabinet may be operated on 
its side or bottom and a matching base 

20 

is available in a variety of finishes. 
The "Sphericon" super tweeter is a 

tiny unit with a phenolic diaphragm 
and a plastic horn and diffuser. It is 
mounted forward of the speaker board 
by an inch or two. The instructions sug- 
gest that the tweeter level be advanced 
only enough to just make the listener 
aware of the presence of highs. We did 
so, ending with the level control near 
the center of its rotation. The presence 
switch was left in "Normal" position. 
The frequency response was measured 
indoors, at eight different microphone 
positions and two speaker locations in 
t he room. Tone -burst photos were taken 
to illustrate transient response at typi- 
cal points in the spectrum. The har- 
monic distortion was measured at low 
frequencies, with 1 -watt input to the 
speaker. 

The average of the eight response 
curves shows a good, smooth wide -range 
response from about 100 to 15,000 cps. 
There were no significant peaks or holes, 
even at the crossover frequencies. If the 
middles and highs had been brought up 
somewhat, which could have been done, 
the response curve would have been 
even flatter. The settings used, however, 
produced the most pleasing and bal- 

+10 

+5 

m ó o 

pW 

0 
O -o 
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anced sound. Below 100 cps there is a 
substantial peak of about 10 db at 80 
to 90 cps, below which the response 
falls to 13 db 1 referred to the average 
mid -range level ) at 28 cps. The har- 
monic distortion remains very low at the 
lowest frequencies, however, which in- 
dicates that the speaker can be "pushed" 
harder to extend the low end without 
overload or break -up. It must be pointed 
out that these response curves do not 
necessarily show the performance of 
the speaker in all environments, but do 
suggest its behavior in a room of usual 
proportions. 

The tone -burst photos, at 900 and 
2800 cps, show very good transient re- 
sponse. There is little overhang follow- 
ing the burst and only a slight overshoot 
at the beginning of the 2800 cps burst. 

In listening tests, the "Medallion XII" 
proved to be a pleasantly balanced, 
smooth -sounding speaker. Many per- 
sons will prefer somewhat more high - 
frequency response. which is available 
by increasing the brilliance control. The 
bottom end sounds slightly heavy, prob- 
ably due to the peak, but the true bass 
response extends all the way down and 
can he felt as well as heard. 

The "Medallion XII" packs a lot of 
performance into an attractively styled 
compact cabinet. With its brilliance and 
presence controls the user can, to a 
large extent, tailor its sound to his taste. 

The system is available unfinished at 
$134.95 and in various furniture fin- 
ishes at $139.95. Front -grille frames 
and bases are available separately. 

(Manufactrer's comments: We note 
that your high -frequency measurements 
extend only to 15 lr. Our measurements 
on the high- frequency response of this 
system indicate that, with the "Bril- 
liance" control fully clockwise, response 
extends to 22 kc., Within less than 3 db. 
Also. customers appreciate the inter- 
changeable grilles which permit niodi- 
lyinb the style of the cabinet in the 
event that the purchaser's tastes or 
room decor change subsequent to pur- 
chase./ 
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Fisher X -1000 Integrated Stereo Amplifier 
For copy of ¡mow oiclurcr'.S brochure. circle No. 58 ou colepo,l (page 136). 

THE Fisher X -1000 is an integrated 
stereo amplifier with an unusually 

high power rating -50 watts r.m.s. per 

channel or 110 watts total IHFM music - 
power output rating. It features, in ad- 
dition to the normal complement of 

ELECTRONICS WORLD 
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TWENTY -FIVE THOUSAND DOLLARS IN RESEARCH TIME 

. NOTHING LIKE IT ON THE MARKET! 

Minivac 
BINARY INPUT 

601 
scientific exploration . . . education .. 
experimentation at the 24" console 
of this amazing computer 

BINARY OUTPUT 

STORAGE PROCESSING 

A complete set of 6 instruction 
manuals included. "Getting Ac- 
quainted with MINIVAC 601 ", 
"What is a Digital Computer ? ", 
"How Computers Make Logical 
Decisions ", "How Computers Do 

Arithmetic ", "How Computers 
Work for Man ", and "MINIVAC 
Games ". 

h 

MINIVAC 601 
is a unique digital 
computer - the small 
brother of huge electronic 
brains that are the newest tools 
of science and industry. MINIVAC 
has memory - it thinks ... it can 
even play games. It prepares teenagers and adults for the world of 
tomorrow. 

Created as a private project by Dr. Claude E. Shannon, now Donner 
Professor of Science, MIT, and developed by the SDC staff, MINIVAC 
601 is built of professional components to professional standards. 

It opens the way to exciting experimentation with circuits that solve 
problems and make decisions. It enables you to duplicate control systems 
like those used in advanced missiles. You may program it to demonstrate 
data processing techniques used in business. Hundreds of experiments are 
contained in the booklets. But this is only the beginning. The only 'imit 
to MINIVAC's accomplishments is the imagination of 
the machine's master. 

SC 

SCIENTIFIC DEVELOPMENT 
CORPORATION 

Department of Electronics 

372 Main St., Watertown 72, Massachusetts 

November, 1961 

$8500 

Scientific Development Corp., Department of Electronics 
372 Main Street, Watertown, Massachusetts 

Gentlemen: 
Please send free brochure giving complete information on 

Minivac 601... what it is... what it does... how it operates 

Name 

Address 
City Zone State 

1 
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Like the violins of Cremona... 

STILL THE FINEST 
Since its introduction, the Swiss -made Thorens TD -124 transcription turntable 
.. like the violins of Amati, Guarnieri, and Stradivari ... has been accorded the 

accolade of critics as a superlative contribution to musical enjoyment. It is even 
more so, today, when by a word to your hi -fi dealer you can mate the almost micro- 
scopic precision of the TD -124 with the flawless performance of the Ortofon arm 
and cartridge. At your dealer or the N.Y. Hi -Fi Show Room of ELPA Marketing 
Industries -sole U.S. Representatives for Thorens and Ortofon products. +.ro 

Guaranteed for one full year. Sold only through carefully selected franchised dealers. 

THORE5 N 
A Division of 

ELPA Marketing Indust,,es, inc. 

New Hydo Park, New York 

FAMOUS SWISS HI -FI COMPONENTS MUSIC BOXES SPRING - POWERED SHAVERS LIGHTERS 

o o Of a 50 
OUTPUT WATTS 

IEOU!VALENT SNE -WAVE 

controls. several less common functions 
which will be described later. 

Each power amplifier section of the 
X -1000 uses a pair of EL34 /6CA7's, op- 
erating with fixed bias. There is a d.c. 
balance adjustment which varies the 
bias differentially on each pair of out- 
put tubes. The phase -inverter stage has 
a balancing adjustment to supply sym- 
metrical drive to the output tubes. 
Ahead of this is an EF86 gain stage. to 
the cathode of which the over -all nega- 
tive feedback is applied. Up to this point 
the amplifiers are quite conventional in 
appearance. but in the earlier stages 
they depart from run -of- the -mill cir- 
cuitry. 

For example, the tone controls are 
of the feedback type, with absolutely 
no effect on mid -frequency gain. They 
are driven from cathode- followers and 
isolated from the main power amplifier 
by a gain stage. The rumble and scratch 
filters, unlike many such circuits. have 
sharp cut -off points and 12 db /octave 
slopes, and cut out the required portions 
of the spectrum with a minimum of in- 
terference to the program material. 
They use feedback around multi -section 
RC filters to obtain the desired charac- 
teristics and the results are most satis- 
factory. 

The phono equalization is also by 
means of feedback circuits around a 
two -stage amplifier. There are two in- 
dependently selected phono inputs, one 
of which is RIAA equalized and the 
other of which offers a choice of RIAA 
or the old Columbia LP characteristic. 
Each phono preamp has its own front - 
panel level control, which enables the 
master loudness control to be set up for 
proper Fletcher- Munson compensation. 
The phono preamps also have playback 
equalization for tape heads, for both 
7's and 331 ips, as well as a flat -gain po- 
sition for a microphone input. 

Other inputs include a tuner and two 
auxiliary high -level inputs. One of the 
latter has level -set controls on the rear 
of the amplifier, performing the same 
function as the front -panel level con- 
trols for the low -level inputs. The 
X -1000 has the usual tape monitor fa- 
cilities, for listening to the program 
from a three -head tape recorder while 
it is being recorded. As with most such 
arrangements, none of the tone controls, 
volume controls, or filters is effective 
on the output to the tape recorder. 
However, when listening to a previously 
recorded tape, switching the input to 
"Aux. 1" connects the tape playback 
amplifier so as to have full use of the 
amplifier's control facilities, even if the 
recorder is connected to the "Tape 
Mon." jacks. This is a somewhat more 
flexible arrangement than is usual in 

22 ELECTRONICS WORLD 
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STOP 

Look for this convenient display at your Electronic Parts Distributor (listed in the 
column at right). A full assortment of famous Wen power tools awaits your inspection. 
Step up to Wen quality- factory guaranteed to perform to professional standards. 

FAMOUS 
"ALL SAW" 

Best selling power saw in the 
business! A souped -up UL "In- 
dustrially Rated" '/g HP saw - 
equally great for 6" logs and 
delicate pattern work. Cuts vir- 
tually any material quickly, 
cleanly. Complete with 7 blades, 
rip guide, circle cutter. $44.95. 

PROFESSIONAL 
SOLDER GUNS 
The standard of the Electronic 
Industry for 10 years! No one - 
not even Wen -has been able 
to improve the Wen design. 
Quick heat, slim sturdy plastic 
housings. From feather -light 100 
watts to 250 watt heavy duty. 
Guns and kits $5.95 to $15.95. 

UNIVERSAL 
SABRE SAW 

Lightweight and extremely ver- 
satile! Easily cuts 2 x 4's and 
fine scrollwork . any shape. 
Cuts wood, steel, wallboard, 
plastic, leather- anything nor- 
mally cut with any saw. Powerful 
UL Approved motor. $26.95. 

WORLD'S 
FINEST 
SANDERS 

Choose from 3 models -all 
straight -line tine -finish types ... 
all with plenty of power. Perfect 
for re- finishing and new wood 
work. Never a scratch to mar a 
good surface. 14,400 strokes per 
minute by sanding surfaces up 
to 20 sq. in. $13.95 to $19.95. 

2 -SPEED 
DOUBLE -DUTY 
DRILL 

No other drill like it! Big N,," 

geared chuck -2 speeds. Change 
from 1000 RPM (heavy duty) to 
3000 RPM (delicate work) in sec- 
onds. 2 ball thrust bearings . 

oversize oilite bearings. Drill, 
polish, sand, grind, wire brush, 
mix paint -you name it. Most 
versatile tool in your workshop. 
$29.95. 

PRODUCTS, 

INC. 
581C Northwest Highway, Chicago 31, III. 

ALA., Opelika. Southern Electronics Corp. 

CALIF., Buena Park. Ford Electronics 
Burbank. Electronic City. Inc. 
Downey. Master Electronic Supply. Inc. 
Hollywood. Hollywood Radio d Electronics. Inc. 

Yale Radio Electric Co. 
Inglewood. Acorn Radio d Electronics 
long Beach. Larry Lynde 
Los Angeles, Hallman Electronics.Parts Sales 

F,gart's Radio Supply Co. 
Radio Products Sales. Inc. 
Shelley Radio Co_ Inc. 

North Hollywood Arrow Sales. Inc. 
Honig Distributing Co. 

Oakland. Brill Audio Products 
Oxnard. Warsco Sales Co. 
Paramount. Elwyn W. Ley Co. 
Pasadena. Dow Radio. Inc. 
Riverside. Electron,: Emporium Corp. 
Sac,arnento. Lori bard's Electronics 

Radio Television Products. Co. 
San Carlos, ForH,ne Electronics 
San Diego. Southland Electronics Inc. 
San Francisco. Markel Radio Supply Co. 

West Coast Radio L Electronics 
Sari Jose. Dealer Electronic Corp. 

Schad Electronic Supply, Inc. 
Santa Ana, Arrow Electronics. Inc. 
Seaside, Mat's Electronics Supply 
Temple City. G 6 M Wholesale Electronics 
Torrance, Torrance Electronics 
West Covina, West Covina Wholesale Electronics 

COLO.. Denver. Fistell's Electronic Supply Co. 
Mountain Stales Electric Supply 

CONN., Hartford. Del Padre Supply of Hailtord 
D.C., Washington. Electronic Wholesalers. Inc. 
FLA., Pensacola Circe Electronics. Inc 

Tallahassee, Peard Electronic Supply. Inc. 

GA.. Atlanta. Southeastern Radio Parts Co. 
Macon. Peard Ele:trun,c Supply. Inc. 

ILL., Autora, Nationwide-W.1 Electronics 
Berwyn. Nationwide -W. J. Electronics 

BB d W. Inc 
Champaign. Yolk Radio and Television 
Chicago. Allied Radio Corp. 

Arthur Nagel Inc. 
Bowman Electronic Supply Co. 
Nationwide- W 1. Electronics 
Philco Dist.. Inc 

Forest Park. Allied Radio Corp. 
Kankakee. York Radio and Television 
Oak Park. Melvin Electronics. Inc. 
Skokie. E A H Electrical Distributors 
Springfield. York Radio and Television 
Waukegan. Nationwide-W.1 Electronics 

IND., Evansville, Geo. C. Mettle Co. 
Gary. Allied Radio of Indiana 

Nationwide -W J. Electronics 
Hammond. TrpCdy Electric Co . Inc. 

Nationwide-W.1 Electronics 
Indianapolis. Graham Electronics Supply 

Radio Distributing Co. 
Van Sickle Radia Supply Co. 

IA.. Fort Madison, York Radio and Television 
Sioux City. Duke's Radio Co. 

Molstad Dislnbbling Co. 
Ottumwa. York Ralin and Television 

LA., Baton Rouge. Davis Electronics Supplies 
Lafayette. Electro Technical labs. 
Labe Charles. Wholesale Radio Equipment. Inc. 
New Orleans. Walther Bros. Co_ Inc. 

Radio Parts Inc. 
Shreveport. Koelemay Sales Co.. Inc. 

MASS.. Lawrence. Alco Electronics 
MD., Baltimore. Revaclo of Maryland. Inc 

Silver Spring. Silver Spring Electronic Supply 
MICH.. Detroit. Electronic Parts Co. 

MISS., Greenville, Delta Electronics Supplies. Inc. 
Pascagoula. Mays Electronics Supply 

MO., Hannibal. York Radio and Television 
Jefferson City. You Radio and Television 
Joplin, Russell Belden Electric Co 
Kansas City. Wallis Radio Supply. Inc. 

NEBR., Omaha. Omaha Electronics Co. 

N.X.. Laconia, Laconia Electric Co. 
Nashua. Gale City Electric Co. 

N.Y., Albany, Seidel Sound. Inc. 
Binghamton. Stack Electronics. Inc. 
Bronx. W Bergmar Co . Inc. 
Buffalo. W. Bergman Co.. Inc. 

Radio Equipment Corp 
Hempstead. Standard Parts Corp. 
Rochester. Rochester Radio Supply Co 
Syracuse. Morais Electronics of Syracuse. Inc. 
Utica. Associated Electronics Supply 

OHIO, Akron. The Sun Radio Co. 
Chillicothe. Buckeye Electronics Distributors. Inc. 
Columbus. Buckeye Electronics Distributors. Inc. 

Whitehead Radio Co. 
Coshocton. Wagner's Supply 
Dayton. Srepco, Inc. 

Stalls. Friedman Co. 
East Liverpool, United Electronics. Inc. 
Lancaster, Buckeye Electronics Distributors. Inc. 
Lima. Hutch A Son 
Mansfield. Wholesaling. Inc. 
Toledo. lifetime Electronics 

Mainline Dist.. In:. 
Warren Radio Co. 

Warren. Rem Electronics 
Youngstown. Armies Electronics 

Glen Electronics 
PA., Butler. E and E Supply,Inc. 

Erie. Warren Radio. Inc 
Harrisburg. Radio D stribuling Co. 
Philadelphia. Radio Electric Service Co. 
Pittsburgh. Lafayette Radio Electronics 

M left Parts Co. 
Radio Parts Co. 

Tarenlum. Huston TV Parts 
Wayne. High Fidelity House 

TEXAS, Austin. Service Electronic Supply 
UTAH. Salt Lake Cdr. Manwdl Supply Co. 

VA., Portsmouth. Distributors. Inc. 

WASH., Seattle. F. B Connelly Co 
Seattle Radio Supply, Inc 

W. VA., Beckley. Chem,ity Electronic Dist., Inc. 

WIS., Appleton. Valley Radio Distributors 
Fond du lac. Harris Radio Corp. 
Madison. Radio Distributors 

Satterfield Electronics, Inc. 
Manitowoc. Harris Radio Corp. 
Milwaukee. Allied Radio of Wisconsin 

Radio Pails Co. 
Electronic Cnlerpn:es. Inr 

Portage. Satterfield l tertiomr s. Inc 
West Allis. Marsh Radio Supply 
Wisconsin Rapids, Sattertreld Electronics. Inc. 

i 
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Utah's 
famous micro -gap 

replacement 
SPEAKERS 

Better response - better sound 
reproduction than original equip- 
ment! Better customer response, 
too, when you install Utah Micro - 
Gap replacement speakers. Sin- 
gle- packed in custom -fitted car- 
tons. Illustrated above: 

A SP69NF 6x9" Oval Inverted 
Auto Speaker B SP12J 12" Round 
Speaker 0 SP4A 4" Square Out- 
door Speaker D SP69G 6x9" Oval 
Auto Speaker ©SPBNF 71/2" In- 
verted Pin Cushion Speaker. 

Write for illustrated literature 

ELECTRONICS CORP 

H U N T I N G T O N I N D I A N A 

24 

stereophonic amplifiers of this type. 
The "Mono- Stereo" mode switch on 

the front panel has seven positions: 
"Bal. R" and "Bal. L" which respec- 
tively connect the paralleled channel 
A and channel B inputs to the right - 
channel speaker only and to the left - 
channel speaker only; "Stereo"; "Re- 
verse" (which interchanges the two 
channels); "Mono Phono," which con- 
nects the two inputs in parallel and is 
effective on all inputs; and "A" and "B" 
which connect the selected channel in- 
put to both speakers. A system of col- 
ored lights on the panel indicates the 
mode of operation, although we found 
this more confusing than helpful. A row 
of slide switches controls the rumble 
filter, scratch filter, reverses phase of 
one channel, and inserts a three -head 
tape recorder in the signal path. 

Three other front -panel controls are 
noteworthy. A center -channel volume 
control, with switch, controls the level 
of a mixed signal to be supplied to a 
separate amplifier for driving a middle 
speaker. This can be of value if the 
speakers are spaced too widely or if 
excessive separation of the program oc- 
curs on the record. A center- channel 
speaker can be driven directly, without 
an external amplifier, in which case 
this control acts as an "on -off" switch 
rather than a level control. 

A pair of concentric controls labeled 
"Spacexpander" and "Dimension" com- 
plete the picture. The former duplicates 
the level control of the Fisher reverbera- 
tion unit, for which input and output 

+25 

20 

IS 

+1 

jacks are provided. The latter is what 
is usually called a "blend" control, which 
mixes the two channels in varying de- 
grees to produce anything from full 
stereo to mono reproduction. 

It can be seen that there is a certain 
amount of duplication of function in the 
X -1000, particularly in the matter of 
blending and filling a center "hole." In 
most cases only one of the several pos- 
sibilities would be used, but they are all 
there to suit any taste. 

We tested the Fisher X -1000 with 
both channels loaded and driven simul- 
taneously, and using steady -stage r.m.s. 
power measurements. This is a much 
more severe test than the usual music - 
power rating of one channel at a time, 
but one which we feel is more realistic. 
As the distortion curves show, the 
X -1000 acquitted itself well. At 2', IM 
distortion each channel delivered 57 
watts, or a total of 114 watts. At any 
power likely to be encountered in home 
use, the IM distortion was less than a 
few tenths of a per -cent. The 20 -cycle 
harmonic distortion was somewhat 
higher, but the amplifier still delivered 
30 watts per channel at 20 cps for only 
2'; distortion. 

The tone control and filter response 
curves, taken at a low level, illustrate 
the complete lack of interaction between 
controls and the nearly ideal filter 
curves. The sensitivity of the X -1000 is 
high, only 1 millivolt at the phono input 
being needed to drive it to 10 watts 
output; 75 millivolts at a high -level in- 

(Continued on in pie 104) 
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LET THE TOP AUTHORITIES 

HELP YOU SUCCEED IN ELECTRONICS 

...THROUGH RIDER BOOKS 
LATEST RELEASES 

BASIC MATHEMATICS, Norman H. Crowhurst. 4 

volume 'pictured -text' course makes it easier than 
ever before possible to learn all the math you will 
need to know to speed your progress in electron- 
ics. Here's what the CHARLESTON EVENING POST 

say about "If the next volumes are anything like 
the first, then the series Is something that has 
been needed for much too long a time." Treats all 
the various branches of mathematics in one con- 
tinuous development of mathematics. Thus arith- 
metic, algebra. geometry, trigonometry. calculus 
-heretofore considered unrelated in specialized 
areas of mathematics are treated together at pro- 
gressively rising levels. Available now- Volume I, 
Arithmetic As An Outgrowth of Learning to 
Count. $3.90. Volume I1, Introducing Algebra. 
Geometry. Trigonometry As Ways of Thinking in 
Mathematics, $3.90. Volume III, Developing Alge- 
bra, Geometry. Trigonometry, Calculus as Work- 
ing Methods in Mathematics. $3.90. Volume IV, 
(available April 1962) Developing Algebra, Geom- 
etry, Trigonometry, Calculus as Analytical Meth- 
ods in Mathematics. $3.90. 
B ASIC RADIO, M. Tepper. 6 volume 'pictured -text' 
course enables you to understand the fundamen- 
tals of radio communication. No previous knowl- 
edge of electricity is required -the course teaches 
it. Basic Radio will enable you to read schematics, 
recognize circuits used in radio equipment. under- 
stand electricity and magnetism, circuit compo- 
nents, vacuum tubes. power supply. oscillators 
and amplifiers and their use in radio receivers. 
You are made thoroughly familiar with semicon- 
ductors and transistors: transmitters. antenna 
and transmission lines. 6 vols.. soft covers, $13.85; 
6 vols., cloth. S14.85. 

HOW TO AVOID LAWSUITS IN TV- RADIO- APPLI- 
ANCE SALES & SERVICE, Leo Parker. When can 
a serviceman collect for repairs: When is a 
service guarantee enforceable? When can a 
serviceman demand cash payment:' When does 
a lien protect a serviceman 7 How can a knowl- 
edge of contract law earn profits? How valid 
are written contracts? What are the insurance 
laws? These are just a few of the vital ques- 
tions that are answered in this book written by 
an experienced lawyer. It covers many situations 
that you may face if you sell equipment, enter a 
home to service it or receive equipment for serv- 
icing in your shop. ;283. $1.00. 

FM STEREO MULTIPLEXING, Norman H. Crowhurst. 
Covers the most timely, exciting area of audio. 
Of great value to the service -technician, student 
and anyone who intends to buy new FM stereo 
equipment or convert his present system to FM 
Stereo. It tells you how FM Stereo works. It shows 
you and explains the typical receiver circuits in 
the equipment available on the market. The infor- 
mation on conversion of monaural FM tuners into 
stereo units is complete. It includes antenna in- 
stallation. matching different adapters to different 
tuners; matching adapters or tuner to a stereo 
system. Several chapters are devoted to servicing. 
alignment, performance checks and general 
trouble- shooting procedures. ;282, $1.50. 

FAMOUS 'PICTURE -BOOK' COURSES ON 
ELECTRICITY, ELECTRONICS, SERVOS 

B ASIC ELECTRICITY BASIC ELECTRONICS 
BASIC SYNCHROS & SERVO- MECHANISMS, 

Van Valkenburgh. Nooger & Neville, Inc. 
B ASIC ELECTRICITY, 5 volume picture-book course 
- -civilian version of the extremely successful illus- 
trated training course used by the U. S. Navy to 
turn out trained technicians in record time. 

.. The dl ions are so lucid that almost any- 
one could learn, even by home study . - NATIONAL SCIENCE TEACHERS ASSOCIATION. 5 
vols., soft covers, $11.25; 5 vols., cloth, $12.75. 
B ASIC ELECTRONICS STANDARD S VOL. COURSE. 
Available as heretofore. The 5- volume civilian ver- 
sion of the U. S. Navy course. "...a better and 
quicker way to leach and learn - FT. GORDON 
IRIMIBLER. Set of vols. I to V in soft covers, $11.25; 
all 5 vols. in cloth binding, $12.75. 
'all books soft cover unless noted 

BASIC ELECTRONICS VOLUME 6 ONLY. For the 
great many tens of thousands who have completed 
the 5- volume course. the 6th volume on semi-con- 
ductors. transistors and FM is a book which you 
should own. "... highly recommended; the section 
on transistors alone Is worth the price of admis 
sion. "- POPULAIt ELECTRONICS. Soft cover. $2.90; 
cloth. $3.95. 
BASIC ELECTRONICS EXPANDED COURSE. The in- 
tegrated expanded course consists of 6 volumes 
including the 5 volume standard course, plus the 
6th volume which expands into the areas of semi- 
conductors. transistors, and frequency modula- 
tion. Set of vols. I to VI, soft covers, $13.85; 
6 vols., cloth. $14.85. 
BASIC SYNCHROS & SERVOMECHANISMS. " 
Lavish use is made of illustrations . and the 
accompanying text Is concise and simply worded." 
LIBRARY JOURNAL. 2 vols., soft covers, $5.50; both 
vols. in one cloth binding. $6.95. 

FREQUENCY MODULATION 

PRINCIPLES OF FREQUENCY MODULATION, If. S. 
Comics. "The well -rounded expertly presented 
text " -NEW TECHNICAL DOES. 113.50. 

FM LIMITERS AND DETECTORS. A. Schure, Ph.D.. 
.90. STEREOPHONIC SOUND (2nd ed.) Norman 

H. Crowhurst, $2.90. 
FM TRANSMISSION & RECEPTION (2nd ed.) Rider 
A Liston. cloth. $7.50. 
FREQUENCY MODULATION, A. Schure, Ph.D., $.90. 

TRANSISTORS 

FUNDAMENTALS OF TRANSISTORS (2nd ed. rev. 
8 enlarged), Leonard M. Krugman, 1'. E. "few 
who are interested in transistors can afford to be 
without it." - W'tRELESS ENGINEER. $3.50; hard 
cover. $4.50. 
B ASIC TRANSISTORS "Pictured -Text Course." Alex. 
Schure. Ph.D. "... readily understandable with 
out an instructor and suitable for Individual as well 
as classroom study "- l'RODUC'r ENGINEEItING. Soft 
cover, $3.95; cloth, $5.50. 
PRINCIPLES OF TRANSISTOR CIRCUITS, S. W. Amos, 
13.5e., $3.90. 
FUNDAMENTALS OF TRANSISTOR PHYSICS, I. Gott- 
lieb, U.S.. 113.90. 
INTERNATIONAL TRANSISTOR SUBSTITUTION 
GUIDEBOOK (4500 direct substitutions), Rents 
Pullen, J r. "Possible substitutions deemed 'doubt. 
fut., that Is they work only In some were 
omitted . thus, substitution guide is a 'safe' 
guide. " - INDUSTRIAL ELECTRONIC ENGINEERING s 
NIA NI'ENANCE. 51.50. 
TRANSISTOR ENGINEERING REFERENCE HAND- 
BOOK, H. E. Marrows. cloth. $9.95. 
SEMI -CONDUCTORS & TRANSISTORS (Electronic 
Technology Series), A. Schure, l'h.D.. $2.90. 

COMPUTERS 

B ASICS OF DIGITAL COMPUTERS, John S. Murphy 
(3 volume ('pictured -text' course). "Provides a 
quick and thorough Insight Into the ABC's of digi- 
tal computers. " - oFFICE AU TOy1ATION NEWS BUL- 
LETIN. 3 vols.. soft covers. $8.40; cloth. $9.50. 
BASICS OF ANALOG COMPUTERS, 'l'. I). 'Pruitt S 
A. E. Rogers. (Pictured -Text' Course). "first 
comprehensive work on analog computers capable 
of explaining to almost anyone the basic principles 
involved, as well os their practical applications." 
-DESIGN NEWS. Cloth. $12.50. 
DESIGN OF TRANSISTORIZED CIRCUITS FOR DIGI- 
TAL COMPUTERS, Abraham L Pressman. M.S. " .. 
by far the most comprehensive coverage on this 
subject to date . useful to circuit designers in 
the computer field. " -Reviewed for the PROCEED- 
INGS OF 1.11E. by William B. Cagle, Bell 'telephone 
Labs., Whippany. N. J. Cloth, $9.95. 

SPACE AGE TECHNOLOGY 

BASICS OF MISSILE GUIDANCE & SPACE TECH- 
NIQUES, Marvin Hobbs, P.E. ('I'ictureal- T'est' 
Course). "Tell the missile guidance story to the 
electronics mon. " - ELADIO ELECTRONICS, 2 vols., soft 
cover, $7.80; cloth, $9.00. 

BASICS OF GYROSCOPES, Carl Machnver, E.E. 
t 'Pictured- 'rest' Courae1. "Dramatic and forceful, 
yet extremely lucid approach ... very useful." 
INDIAN A EASTERN ENGINEERS ,2vole., soft covers, 
$6.90; cloth, $7.75. 
FUNDAMENTALS OF RADIO TELEMETRY, Marvin 
'Pepper. " . will make important telemetry fun- 
damentals crystal clear to the engineer or layman 
new to the subject " -- rnIt'LAlt ELECTIP'NICS., $2.95. 
EFFECTS OF NUCLEAR RADIATION ON MEN & MA- 
TERIALS, T. C. llelvey, Ph.D. ". a very lucid 
and right to the point explanation of the effect of 
nuclear radiation on men and materials. " -THE 
NAVY NEWS ¢(stets, $1.80. 
FUNDAMENTALS OF NUCLEAR ENERGY AND POWER 
REACTORS, Henry Jacobowitz. "If you want a 
basic understanding of the atom reactor principles 
this Is the book for you. "- PoPULAU ELECTRONICS. 
$2.95. 
INTRODUCTION TO ATOMIC ENERGY, William At- 
kinson. "Lucid di ion of the fundamentals of 
atomic energy. " -SCIENCE REVIEW. William Atkin- 
son, $1.35, 

TELEVISION 

BASIC TELEVISION ('Pictured -Text' Course). Alex 
Schure, Ph.D. " ..the most understandable pre 
sentation of the basic theory operation and cir- 
cuitry of black and white television ever pub 
Ilshed. "- ELECTRONICS A: COMMUNICATIONS, 5 vols., 
soft cover, $11.25; cloth. $12.75. 
VIDEO TAPE RECORDING, Julian Bernstein. "A 
fine overall survey in a field that is becoming in- 
creasingly important to the TV industry."-BROAD- 
CASTING. cloth, $8.95. 
TELEVISION -HOW IT WORKS (2nd ed.), J. Rich- 
ard Johmon. "Comprehensive and definitive. " -' 
El ECTIo,NIC TECHNICIAN. $4.60; cloth. $5.50. 
REPAIRING TELEVISION RECEIVERS, Cyrus Glick - 
aein, $4.40. 
HOW TO TROUBLESHOOT A TV RECEIVER (2nd 
ed.), J. Richard Johnson. ". . How to lind the 
cause of trouble in a television receiver in the 
shortest time." ELECIIDINIC ENGINEERING, $2.90. 

VITAL AREAS OF ELECTRONICS 

MAGNETIC AMPLIFIERS - Principles .C- :Applica- 
tions, Paul Mali. "... a good first book on the 
subject for technicians and students." - ILAmu 
ELECrItONICS. $2.45. 
INTRODUCTION TO PRINTED CIRCUITS, It. L. Swig- 
gett. "nicely illustrated, clearly explained, this 
book Is well recommended." EI.ECTa,NIC IECi1.NI- 
CIAN, 52.70. 
B ASIC AUDIO, Norman II. Crowhurst. ('l'ictured- 
'l'ext' Course)." . . effectively a complete 
t In basic audio theory. "- 101'l'LAR ELECTRON- 
ICS. 9 vols.. soft covers. $8.70; cloth. $9.95. 
B ASICS OF PHOTOTUBES & PHOTOCELLS, Ulty'i,! 
Mark. "Students, technicians and engineers should 
find this book of value ..." INDI'STIRIAI. SCIENCE 
A ENGINEERING. $2.90. 
B ASICS OF FRACTIONAL HORSEPOWER MOTORS & 
REPAIR (Pictured-Text' Count), Gcradd Schweit- 
zer. "Practical, easy -to- understand explanation on 
the principles of operation of various otors "- 
or:sa;N NEWS. Soft cover, $3.90; cloth, $4.90. 
BASIC PULSES, I. Gottlieb, l'. l:. " . highly pic- 
tured approach . . makes this easy reading."- - 
lROprCr ENGINEERING. Soft cover. $3.50; cloth, 
$4.75. 
METALLIC RECTIFIERS 8. CRYSTAL DIODES, Theo- 
dore Conti. "... comprehensive but basic approach 

EI.EcrlticAI. Eel UII'MFNT, $3.50. 
HOW TO READ SCHEMATIC DIAGRAMS, D. Mark. 

. a worthwhile acquisition for anyone who Is 
beginning to feel his way in electronics"-EI.EC- 
TIa,NICS ILLUSTRATED. $3.50. 
BASIC ULTRASONICS, ('yru. Glick.teit ('I'ictcard- 
'l'est' Courser . "An excellent introduction to ultra- 
sonics ... heartily recommended." PROCEEII NGS 
of rime I.R.E. Soft COVer, $3.50; cloth, $4.60. 
UNDERSTANDING MICROWAVES l a 'ridged re- 
print), Victor Young l'h.D. "It Is not an easy task 
to write a good book on microwaves without re- 
sorting to deep math. This author has done it." 
-ItADm ELECTRONICS. $3.50. 

SHORTWAVE PROPAGATION, Stanley Lein - 
voll. "Just right for amateur interested in lone - 

spheric propagation to physicists and engineer..." 
-usT. 53.90. 

Visit your electronic parts distributor,book store, or order direct front publisher. Free catalog of all Rider titles. 11-rite Dept. EIV -11 

JOHN F. RIDER PUBLISHER INC., 116 West 14th Street, New York 11, N. Y. a division of Hayden Publishing Company, Inc. 
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SAVE $2.00! 
Make you 

r 
service vice library 

complete, Get both these 
famous Ghirardi books at 
o saving of $2.00 under the 
regular price. See MONEY- 
SAVING COMBINATION OF- 
FER in coupon. 

A. A. GHIRARDI 
Let these two famous training books teach 

you to handle all types of AM. FM and TV 
service jobs by approved professional methods 
-and watch your efficiency and earnings soar! 
Almost 1500 pages and over 800 clear pictures 
and diagrams explain EVERY troubleshooting 
and repair operation as clearly as A.B.C. No 
needless mathematics. No involved theory. You 
get straight -from- the -shoulder training of the 
type that teaches you to do the best work in the 

Let these 2 Ghirardi manuals teach you to 

REPAIR ANY TELEVISION 

OR RADIO RECEIVER ever made! 
shortest time. Each book is co- authored by A. 
A. Ghirardi whose radio -electronics training 
guides have. for more than 25 years, been more 
widely used for military, school and home study 
training than any other books of their types. 
Books are sold separately at prices indicated - 
or you save $2.00 by buying them both. Use 
coupon or order from Dept. RN -111, Technical 
Div., Holt, Rinehart and Winston, Inc., 383 
Mad ¡son Ave., New York 17, N.Y, 

RADIO & TV CIRCUITRY and OPERATION 
Learn about circuits ... and watch service headaches disappear 

You can repair ANY radio, TV or other electronic a complete understanding of basic modern circuits and their 
equipment lots easier, taster and better when you're fully variations. Finally it shows what troubles to look for and 
familiar with its circuits and know just why and how how to eliminate useless service testing and gugsswork. 
each one works... and that's exactly the kind of specialized ThrouKhout, it gives you the abme-average trarmng that 

Chats the hfar ' nut d tr 
servicing 

k 17 training you get in Ghira rdi's 669 -page Radio & TV OR- that fits you for the best-paid servicing jobs. Contains 417 
r l'ITRY AND OPERATION training guide. First it Isis.. clear illustrations. 

Sold separately for $9, O0-nr .r. UONEY.SAAI.VC COSIRIS ITIO.Y OFFER. 

RADIO & TV TROUBLESHOOTING & REPAIR 
Complete training in modern service methods 

Radio S 1V TROUBLESHOOTING AND REPAIR is 
a complete 822 -page guide to professional service methods 

. the kind that help you handle jobs faster, more profit- 
ably. For beginners. this giant honk with its 417 clear illus 
trations is an easily understood course in locating troubles 
fast and fixing them right. For experienced servicemen, it 

Sold .separately for $10.00 or sore $2.00 

is an ideal way to des clop bitter methods and shortcuts; 
or to rind fast answers to problems. You learn trouble- 
shooting of all types from "static" tests to dynamic 
signal tracing methods. Step b)step charts demonstrate 
exactly what to look for and how to look. A big tele- 
vision section is a dawn -to -earth guide to all types of TV service procedures. Read it 10 days at our risk! 

on MONEY-SAVING COMBINATION OFFER. 

Cut Radio 

Television Test 
Time IN HALF! 

In modern electronic work 
it's what you know about 

using in ents that 
really counts! 

l his hig 316.pa c BASIC 
L LL(:'FRONIC TEST PROCE 
DURES manual with its more 
than 190 illustrations, pattern 
photos and procedure diagrams 
teaches 1nu to test any circuit, 
equipment or component in a 

traction of the usual time. In 
brief, it is a complete course in 

rion,d instrument testing techniques! Covers 
C liefenl a!> of doing jobs. For instance, you 
learn to check for distortion by the 'scope, reject inn 
filter, harmonic distortion meter, wave analyzer 
nr oscillator methods. You learn to measure re 
sistance with a current meter. a voltammeter, volt. 
meter, ohmmeter, or via the bridge method -and so 
..n through all types of testing. 

Includes Current checks; measuring Power. Ca. 
pacitance, Resistance, AF. RE. Phase. Distortion 
n Modulation; testing Tubes and Semiconductors; 
testing Amplifiers; checking Sensitivity. RF Gain, 
Fidelity, AVC Voltage, etc. Even includes indus- 
trial electronk test procedures. Everything is re,Ill) 
complete-and written so you can understand it ! 

Price 1S.fr0. 

Order BASIC ELECTRONIC TEST 
PROCEDURES in coupon. 
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Here's what you need to know about 

SEMICONDUCTORS! 
Diodes -Transistors -They mistors-Varistors- 

Rectifiers -Iener Diodes -Photo Celts 

Parametric and Magnetic Devices, etc. 

Semiconductor 
Devices 

PLUS details on using, test- 
ing and measuring semi- 
conductors. 

This down-to-earth 278- 
page book brings you a 

treat ¡cal working knowledge 
04011, .l semiconductors of all 

,,Jmmnly used types. It 
.i rtsw ers your questions. It 

lip equips you with the cum- 
, plete know -how of types. 
I , , mstructiun, circuit appli 

.. .tions. testing and use. 
SEMICONDUCTORS by 

Rufus Turner has been spe- 
ci fit ally written for electronic techni 
iians, servicemen and experimenters 

who lind it increasingly important to have more 
than just a cast, .1 knowledge of these little devices 
that arc literally revolutionizing electronie cir- 
cuitry and design. 

Over 2S0 illustrations demonstrate semiconduc- 
tor circuit, end features. Methods of testing and 
measurinc .uconductnrs arc spelled out in detail. 

I'r:.r on, f. 'h.q.'. Cheek SEMICONDUCTOR 
Ill I li f e ir, ,uupart b. ,order. 

DON'T THROW OLD 
RADIOS AWAY! 

Covers every 
model made by 
202 mfrs. from 
1925 to 1942 

THE ONLY 

Here's the data you need 
to fis old sets in a ¡iffy! 

Just look up the how 1,J- 
dnit data on that old radio 

1want to fix. 
'our times out of 5, this 

[i sit, 31', -pound. 744-page 
l'Mrart¡ RADIO TROUBLE- 
SHOOTER'S HANDBOOK 
tells whit is likely to be 
causing the trouble , .. shows 
how to fix it. No useless test. 
ing. Ni, wasted time. Using 
it, even beginners can easily 
fix old sets which might other. 
wise be thrown away because 
ers-ice information is lacking. 

With a few simple repairs, 
most of these old sets can be 
made to operate perfectly for 
Years to come. 

GUIDE OF ITS KIND! 
Cuts service time in half! 

Included are common trouble symptoms and 
their remedies for over 4,800 models of old home, 
auto radios and record changers: Airline, Apex, Ar- 
vin. Atwater Kent. Belmont. Bosch. Brunswick. 
Clarion. Crosles, Emerson, Fada. G -E, Kolster. Ma- 
Jostle. Motorola, Philet.. Pilot. RCA. Silvertone, 
Sparton. Stromberg and dozens more. Includes 
hundreds of pages of invaluable tube and compo- 
nent data. service short cuts, etc. 
Sf.er:Jr R IMO í'H01 BLF.SII00TF.RS' I/ 1\'D- 
BD /rh in um pun. l'n., uni, s 111.1111. 111 -drus trial, 

ELECTRONICS WORLD 
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in its most complete 

TRAINING YOU N EED economical and 
easily understood form 

TRAIN AT HOME FOR TV- RADIO- ELECTRONICS ... at rock - bottom cost! 
Now! Get your basic training from these two 

here is complete basic electrical -e!e< 
tronic training specifically written for be- 
ginners-- -priced at a traction of what you 
might expect. 785 pages and almost 7110 
pictures, diagrams and charts in these 
two big hooks bring you top notch training 
that can pave your way to a fascinating 
electronic career. Every detail is fully and 
clearly explained. Nothing is omitted - 
nothing is condensed. In every respect, 
the material in these books compares more 
than aoablc si irL 
many r'iics as Gin 

easily understood, low cost books! 
BASIC ELECTRICITY 

- <I<i- 
: :, the basis nl all lElec- 

I.. ,page manual gives 
omplctc w, eking knowledge of 

them all ! Covers everything from electro- 
magnetism to 'phone principles, circuits, 
w inng. illumination, reactance, imped- 
ance. p,wer factor, instruments, controls, 
measurements. and all types of compo. 
nents and equipment. Includes set -up 
diagrams. practical examples and problem 

Price $6.25 serarately. See 
v Offer! 

ONLY $11.00 FOR THIS COMPLETE HOME TRAINING! 

BASIC ELECTRONICS - ILu big 
ire Basic Electricity 

... ss electrical principles 
aia applied ill I icatr imcs and Rives Sou a 
sound grasp nl electronic theory. methods, 
circuits and equipment. Over 3'S illus- 
trations explain details clearly. The ideal 
basic training to help you build a profit- 
able future in TV. radio. communications. 
hi-fi. industrial electronics and related 
fields! Price 56.75 separately. 

Save SI SO! See special 
Money -Saving Offer in Coupon! 

Here's everything you need to 

know about 

SCOPES! 

'Scope experts 
get the big 
pay jobs! 

Complete data 
on using 

the handiest 
instrument of all! 

Men who know how to 
use oscilloscopes on all types 
of jobs don't guess about 
trouble -shooting and tough 
realignment problems! They 
locate troubles in a jiffy, ad. 
just them quickly and ac. 
curately -:rod thus famous 
346 -page manual teaches 
you the methods they use. 

MODERN OSCILLO. 
t.OPES AND THEIR 
t.sES gets right down to 
earth in telling you all 
about these versatile instru- 
nlents and exactly how to 

use them. l'artisulai attention is paid to AM. FM, 
and TV realignment procedures. Every detail of 
testing with 'scopes is explained from connecting 
the '.scope and setting its controls to adjusting com- 
ponents in the chassis being tested. Illustrated in- 
structions teach you to analyze patterns. Even in- 
cludes data on quantitative measurements (as used 
in color TV servicing i and use of 'scopes in lab, 
industrial electronics and atomic work. 370 illus- 
trations. Price S8.110. 

Sper:Jv MODERN OSCILLOSCOPES ,1 \Y) 
MEIN USES in port f., dr. . 

SHORT CUT TO TV REPAIRS! 
Just turn tilt . the road- 

size PIXO -FI -\ TROUBLE 
FINDER GUIDE! When the pic. 
turc in the PIX -O -FIX window 
matches the image on the TV screen 
-- presto! -- you've got 'our clue. 
PIX -O -FIX shows the likaI.. 

the ton:!',' ,iilicatt. 

ceiver section '.:: -.. I, cd -then gives 
clear repair iii rua4ons. Two PIX- 
0 -FIX units Nos. I and 2 cover 
48 different TV troubles. Together. 
they're a comprehensive guide to 
quick "picture analysis servicing 
of any 7-V. Price only 53.00 for 
the two. 

Get your COMMERCIAL OPERATOR'S LICENSE! 
Train for radio's most fascinating, best paid jobs! 

This famous book makes it easy to 
train for your FCC commercial license 
as an operator aboard ship, in avia- 
tion, broadcasting. telecasting, etc. 
LICENSE MANUAL FOR RADIO 
OPERATORS is a quick. easily un- 
derstood guide that cov(- Is ALL 

EIGHT FCC examination elements - 
not just some of them. Reviews almost 
2200 exam questions. Covers every- 
thing you'll need to know to pass your 
examination for 1st or 2nd class radio- 
phone license with flying colors! Price 
56.75. 

REPAIR ANY ELECTRICAL APPLIANCE! 
Save on repair bills! ... Earn in your Spare Time! 

This 37(1 -page LLECTRICAI. APPI.IANCE 
SERVICE MANUAL. helps you service prac- 
tically any home electrical appliance. Includes 
standard and automatic w ostlers, ironer5, 
toasters, ranges, cleaners, mixers. razors. 
al. irk, ni t, :.. ..l,! :.1...., r. r<. 

ORDER 
NOW 

Master Guide to TIME- 
SAVING TV SERVICE 

Almost regardless of set make or model this 
remarkable new 302 -page HANDBOOK OF TV 

ROUBLES helps you track down TV troubles 
from the symptoms they produce in the set itself: 
Si- rcen intermittently dark; "blooming "; abnormal 

contrast; snow "; poor detail; 
sync troubles; sound troubles 
-and all the many other symp- 
toms that indicate something 
is wrong. Just turn to the 
"Quick Trouble- Finder Guide" 
inside the cover. Look up the 
symptoms exhibited by the set 
you're working on. The HAND- 
BOOK then tells you just what 

N! to do and how to do jt. Outlines time- 
saving shortcuts. Eliminates guesswork. his More than 150 test patterns, wave form and 

! circuit illustrations explain test results, de- 
tails and procedures. Printed in large type 

varnished covers for use at the bench. All methods 
bench -tested by the author through actual shop- 

LOOK! LISTE 
Then follow t 

easy guide 
and bound in sturdy 
presented have been 
work! Price $7.50. 

Ordir Il LYDBOOK OF TV TROUBLES in coupon. 

November, 1961 

..I :opting charts quickly help you 
locate -,u tiles. Easy instructions guide you 
in making repairs. sTells how to make your 
own low -cost test tools. Includes appliance 
refinishing methods. An ideal guide for fixing 
your ,'wn appliances or for building a profit- 

TRY ANY BOOK 10 DAYS FREE! 
Dept. RN-1 1 1, Technical Division, Holt, Rinehart & Winston, Inc., 
383 Madison Ave., New York 17, N. Y. 623900 

Send books checked for 10 day FREE examination at prices indicated plus postage. 
<AVE! Send cash with order and we pay postage. Same 10 day return privilege with 

roes refunded. 
Check here for MONEY -SAVING SERVICE 

COMBINATION on Ghirardi's Radio & TV CIR- 
CUITRY & OPERATION and Radio & TV TROU- 
BLESHOOTING & REPAIR. Price only $17.00 
for both (plus postage). Regular price $19.00 
-you save $2.00! (:709006) 

Check here to 
p Radio & TV CIRCUITRY & 

OPERATION ( :708214) $ 9.00 
D Radio & TV Receicr TROUBLE- 

SHOOTING and REPAIR (;700578) 10.00 
D Basic Electronic Test 

Procedures ( :709933) 8.00 
Semiconductor Devices (:709003) 

p Radio Troubleshooter's 
Handbook ( :708297) 10.00 
Basic Electricity 1:709159) 6.25 
OUTSIDE U. S. A. 

ri Check here for MONEY -SAVING Basic 
Training COMBINATION ON BASIC ELECTRIC- 
ITY and BASIC ELECTRONICS. Price only 
$11.00 plus postage for both big books. Reg- 
ular price -$12.50 -you save $1.50! 

(:709196) 
order INDIVIDUAL BOOKS 

Basic Electronics (;708974) S 6.25 
Modern Oscilloscopes & 
Their Uses ( :706818) 8.00 
PIx -O -FIX TV Trouble Finder 
Guides, Nos. 1 and 2 ( :706412) 3.00 
License Manual for 

6.95 Radio Operators 1 :708537) 6.75 
Electrical Appliance 
Service Manual (;708172) 6.25 
Han of TV Troubles ( ;706453) 7.50 

L 

Name 

ri Address 

.. City, Zone, State 
offer, ...in, July Iii. 1002/ 

J 
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Only 

General 
Electric 

gives 
you 
this: 

Compared with four other leading brands, the 
General Electric Orthonetic Cartridge gives 

flattest, widest frequency response of all ... 

+10 
D.13:0 V - ..a.___.- 
. lo 
-20 

I 

100 1 KC 10 KC 20 KC 

D.B.0 
lo 
20 

.° +".-"-- 

CARTRIDGE A 

100 1 KC 10 KC 20 KC 

+lo 
D.B.O 

10 

20 
CARTRIDGE e 

100 1 KC 10 KC 20 KC 

+10` 
D.B.O 

10 

-20 CARTRIDGE C 

100 1 KC 10 KC 20 KC 

10 

D.B.O 

10 

20 

Q 
CARTRIDGE D 

100 1 KC 10 KC 20 KC 

Audio Products Department 

GENERAL E 

Decatur, Ill. 
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LECTRIC 

New Orthonetic 
Stereo Cartridge 
Purest musical response ever- 
even beyond 20,000 cycles! 

Giant breakthrough in musical re- 
production! General Electric's new 
ORTHONETIC Cartridge gives 
precise, undistorted reproduction 
of every note on your high -fidelity 
records -even at frequencies above 
the normal range of human hearing! 
Even the most subtle overtones come 
through ... Ordinary cartridges fall 
off sharply in frequency response 
above 15,000 cycles per second. 
They shave off the higher over- 
tones that give orchestral instru- 
ments their characteristic color. 

To prevent the loss of the higher 
harmonics, General Electric engi- 
neers developed a revolutionary 
new suspension and damping sys- 
tem. This exclusive system ensures 
that all harmonic frequencies are 

reproduced without loss, and in 
their proper relationship to the 
fundamental. 

This means that every instru- 
ment has its true coloration; even 
the most sensitive ear can listen 
without the fatigue caused by mu- 
sical distortion. 
Tracks at pressures as low as one 
gram prolongs record life . . . The 
mass of the moving system of the 
ORTHONETIC is less than one - 
thousandth of a gram. This mini- 
mal mass permits the stylus to 
trace faithfully record -groove pat- 
terns that require it to stop and 
start as frequently as 40,000 times 
per second! The low tracking pres- 
sure also minimizes wear on your 
valuable records. 

Specifications for General Electric VR1000 -5 
.5 mil Diamond Stereo Cartridge (Also available with .7 mil diamond stylus, for record changers 
that track from 3 -7 grams vertical force). Application: Professional -type turntable and tone arm, 
or any quality changer that tracks below 4 grams vertical force. Recommended Tracking Force: 
1.3 grams. Lateral Compliance: 6 x 10.° cms/dyne. Vertical Compliance: 9 x 10° cros /dyne: 
Frequency Response: 20 -20,000 cycles per second =3 db. Recommended Load Resistance 
Each Channel for Flat Response: 47K chms. Output: 1 millivolt per cm sec. minimum. Separation 
between Channels: 25 -30 db per channel at 1000 cycles. Channel balance at 1000 cycles 2 db 
or better. Resistance: 1100 chms per channel, nominal. Inductance: 400 mh, per channel, 
nominal. Shielding: Triple mu- metal. Mounting Centers: Standard Eh" mounting centers. All 
measurements taken from RCA Victor stereophonic test record number 12-5-71. 

ELECTRONICS WORLD 
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exclusive in PHOTOFACT 
the world's finest 
electronic service data 

the famous Howard W. Sams STANDARD NOTATION SCHEMATIC! 

as easy to read as a road map...makes circuit tracing and parts identification simple, 
quick, accurate...saves you hours each day for more profitable servicing... 

CONTRAST 

az Sloe 
0. 1300, 

non 

l0V 

.o 

SOUND 

VIDEO 

POWER 
SUPPLY 

l 

L 

Section Shown 
- -- 

1 

a 

I I 

SYNC AVERT 

HORIZONTAL 
HI- 

VO LT- 
AGE 

THIS AMAZING FEATURE -PACKED SCHEMATIC GIVES YOU ALL THE RIGHT ANSWERS AT A GLANCE! 
O 

receiver circuit 
atic 

can 
la 

be located 
Each 

quickly, since layout is always the 
same, regardless of receiver make. 

O Voltages are shown at all tube 
pins and test points for speed 

and convenience -no time -wasting 
separate reference charts to fumble 
through. 

O Shows actual photos of wave- 
forms at key check points for 

quick comparison with those obtained 
on your own scope. 

O"CircuiTrace" numbers on sche- 
matic are keyed to actual photos 

of printed boards, for easy location 
of specific circuit points. 

OComponent item numbers are 
keyed to chassis photos for parts 

location, and to parts list to enable 
you to quickly determine proper re- 
placement. 
O Special capacitor and resistor 

ratings are shown on the sche- 
matic; valuable where tolerances 
are a factor in replacement parts con- 
sideration. 

OCoil and transformer color codes 
or terminal identifications are 

given to speed tracing of connections. 

OTest points are shown for speedy 
reference in measuring and 

servicing. 

OSpecial currents (B+ supply, 
horizontal output cathode, ver- 

tical output cathode, etc.) are given, 

COMING IN PHOTOFACT! 
FREE BONUS 20- LESSON 
Second -Class Radiotelephone 

License Course! 

Will help you pass the exam for 
an FCC License ...so you can up- 
grade your career in electronics 
and become an expert in commu- 
nications! Begins in January 1962 
(Photof act Set No. 561) as a bonus 
with your subscription to PHOTO- 
FACT. Be sure your distributor has 
your subscription! 

November, 1961 

to isolate improperly operating cir- 
cuits or components. 

O Alignment points are identified 
on the schematic and photos, 

and are keyed in with the alignment 
procedures for rapid, error -free ad- 
justments. 

OTube functions are shown on 
schematic and Tube Placement 

Charts to help you quickly isolate 
troubles. 

mComplete 
identification of con- 

trols and switches quickly shows 
their functions without needless cir- 
cuit tracing. Arrows indicate direction 
of rotation to help you understand 
circuit operation. 

OCoil resistances over 1 -ohm are 
shown -a great help in determin- 

41:110 
VALUABLE 

,- - PHOTOFACT INDEX! 

Your g uide to oser 

50,000 TV, Radio, Electronic listings 

-- covering virtually every model pro- 

duced since 1946. Helps you locate 

the proper PHOTOservice der y u in 
need to solve any 

any model. Send coupon 
to a 

for your FREE Copy of 

FACT Index! 

ing shorted turns, opens, etc -avoids 
misleading continuity tests 
fei Polarity and section identifica- 

tion of electrolytic capacitors are 
easily determined from the schematic 
-saves valuable time in identifying 
component sections 

OFuse ratings are shown on sche- 
matics and Tube Placement 

Charts for quick replacement, handy 
for in -home service work. 

The Standard Notation Schematic 
Is just one of dozens of great 
features in PHOTOFACT for fast- 
est, easiest, more profitable serv- 
icing. See your Sams Distributor 
for full details on an Easy Buy 
Library or Standing Order Pur- 
chase! 

HOWARD W. SAMS & CO;, INC. 
Howard W. Sams & Co., Inc., Dept. 5-L1 
1724 E. 38th St., Indianapolis 6, Ind. 
,_. Send FREE Phofefact Cumulative Index 

Send full information om _ Easy Buy Plan 

Standing Order Subscription "Peet" Program 

Shop Name 

Attn.: 

Address 

City Zone State 
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Why the WINEGARD ELECTRONIC 

MOST EFFECTIVE TV ANTENNA... 

DESIGNED TOGETHER 

TO WORK TOGETHER... WINEGARD 

PO WERTRON ANTENNA AND 

BUILT -IN AMPLIFIER! 

TRANSISTORIZED! 

WHY? BECAUSE .. . 
IT CAPTURES MORE SIGNAL than any other all- channel 
antenna ever made. Patented design, electro -lens direc- 
tor system, dual "TAPERED T" driven elements, 30 
precision -tuned elements in all. 

IT'S THE ONLY TRUE ELECTRONIC ANTENNA. Only the 
Winegard Powertron is built with the amplifier as part 
of the driven element -not an "add -on" attachment. 

IT ELIMINATES ALL SIGNAL LOSS that normally occurs be- 
tween the driven element and the amplifier due to 
transmission and coupling mis -match. 

IT BOOSTS WEAK SIGNALS UP OUT OF THE SNOW far 
better than any other antenna or antenna -amplifier 
combination made. 

MODEL SP -55X 
"By TAR world's most powerful all- channel antenna" 

FOR VIVID COLOR, HIGH DEFINITION BLACK AND WHITE 

AND LONG DISTANCE RECEPTION, nothing can compare 
to the Super Powertron. Thousands have been installed 
all over the country and our files are full of testi- 
monials from grateful TV viewers and Service -Tech- 
nicians alike. 

WINEGARD IS THE ONLY MANUFACTURER THAT MAKES 

BOTH ANTENNAS AND RF AMPLIFIERS. Because of this 
you can feel confident of getting the very best. But 
don't take our word for it -let your eyes and ears and 
field strength meter tell the story. 

MODEL P -55 
Powertron - transis- 
torized, 14 elements. 

MODEL P -55X 
Powertron with Pack - Transistorised, 21 

elements. 

MODEL SP -55X 
Super Powertron - 
transistorised, 30 
elements. 
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POWERTRON is by far WORLD'S 

Not 60%. . .Not 70%. . . but over 95% efficient 

OUTFEATURES- OUTPERFORMS ORDINARY ANTENNAS 
WITH "ADD -ON" TYPE SIGNAL BOOSTERS! 

THIS IS BETTER - 

Exclusive amplified "Tapered 
T" driven element for per- 
fect match and lowest pos- 
sible signal -to -noise ratio. 
Only Powertron has it. 

THAN THIS - 

Not an afte -thought "add 
on" signal booster hung on 
an ordinary antenna - not 
an old fashioned mast 
mounted booster. 

POWERTRON HAS COMPLETELY AC POWER SUPPLY 

Transistorized Model has recti- 
fier and filter in power supply 
- not in amplifier, where serv- 
icing is difficult. No batteries. 
Costs 27c to operate for full 
year. Battery types require $5 

ti to $9 in batteries a year to 

operate continuously at max.. 
mum efficiency. 

$ODELV3 -213 
aoon 

ONLY POWERTRON HAS BOTH 
300 OHM TWIN LEAD OR 75 
OHM COAX TERMINALS ON 
BUILT -IN AMPLIFIER. 

ONLY POWERTRON HAS RANGE 
CONTROL SWITCH TO PREVENT 
OVER- DRIVING TV SETS ON 
EXTRA STRONG CHANNELS. 

ONLY POWERTRON GIVES YOU 
YOUR CHOICE OF TRANSISTORS 
OR TUBES (TUBE MODELS 300 
OHM ONLY). 

ONLY POWERTRON HAS AC 
PLUG -IN OUTLET FOR TV SET 

BUILT INTO THE POWER SUPPLY. 

POWERTRON IS 100% CORROSION -PROOFED - ANTENNA IS GOLD ANODIZED, ALL HARDWARE IRRIDIZED, 
AMPLIFIER HOUSING OF HIGH IMPACT PLASTIC. 

ONLY THE POWERTRON CAN DO ALL THIS! 

1 Powertron will drive up to 10 TV sets and each set will 
have a better picture than an ordinary antenna will deliver 
to one set. 

2Powertron will drive a TV signal through one -half mile 
of lead -in with signal to spare -permits you unprecedented 
flexibility for remote installations. 

3.Powertron will virtually eliminate snow and interfer- 
ence even on an old TV set. 

4. Powertron will deliver superlative color reception far 
better than a non -electronic antenna. 

5. Powertron brings in stations beyond the reach of non- 
electronic antennas-- delivers greatest reception distance. 

tiro 
POLAR 
MECHANICS Farming 

,rl y'z Loy, held EStre 

41111111111ul 

AND WINEGARD POWERTRON is the only antenna presold 
to your customers -nationally advertised in the biggest 
consumer advertising campaign yet! So stock up now - 
take advantage of the demand Winegard is building for you. 

Write for free technical bulletins. 

Winegard 
ANTENNA SYSTEMS 

Winegard Co., 3003 -11 Kirkwood, Burlington, Iowa 
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. !me 
°leiraire I 

;...UNCOMPROMISING ENGINEERING 
BEST BUYS IN SERVICE INSTRUMENTS: everything from Scopes td Probes 

0C5 MC 

5" Scope x460 
Kit $79.95 
Wired $129.50 
Also Avail. -5" Push -Pull Scope #425 
Kit $44.95 Wired $79.95 

Peak-To-Peak NMI 
VTVM _232 - - 
& tUniProb5l 
Kit $29.95 
Wired $49.95 
VTVM =221 
Kit $25.95 
Wired $39.95 

Dynamic Conductance 
Tube & Transistor Tester .666 
Kit $69.95 Wired $109.95 
Complete with steel cover & handle 

TV -FM Sweep Generator 
& Marker x368 
Kit $69.95 Wired $119.95 

BEST BUYS FOR INDUSTRIAL TESTING: everything from Bridges to Supplies 

NEW Metered 
Variable 
Auto -Transformer 
AC Bench 
Supplies: 
=1073 (3 amp.) 
Kit $35.95 
Wired $47.95 
= 1078(75/2 amp.) 
Kit $42.95 
Wired $54.95 

NEW ExtraLow- 
Ripple 6 & 

12 Volt 
Battery 
Eliminator 
& Charger x1064 
Kit $43.95 
Wired $52.95 

NEW AC 
VoltWatt 
Meter #260 
Kit $49.95 
Wired $79.95 

1350 Combinations! 
Series /Parallel R -C 

Combination Box x1140 
U.S. Pat No. 2954518 
Kit $13.95 Wired $19.95 

BEST BUYS IN STEREO & MONO HI -FI: everything from Tape Decks to Speakers 

TRANS IS. An figi al, de¢mStve 
EICO 

product 

TuKIZEO u s.A Patents vendmlp 
,n 

Stereo/ 
Mono 
4 -Track 
Tape 
Deck 

Wired 
Model 
RP100W 
$399.95 

Semi -Kit 
Model 
RPIOOK 
Electronics in Klt form $299.95 

T7TT 

4' ) 

NEW FM.Mult. plea 
autodaptor M699 
Ad 139 95 wired 564 95 

FRI 

for all E ICI 

NM?, Sr961 and, any ny 
other component 9uaay. 
«,de band FM tuners 

r multiplex outputs 

e: ..... .e 

e 

NEW FM -AM Stereo Tuner ST96 
Kit $89.95 Wired $129.95 Inc. FET 

NEW 70 -Watt Integrated 
Stereo Amplifier 5T70 
Kit $94.95 Wired $149.95 

NEW 40 -Watt Integrated 
Stereo Amplifier ST40 
Kit $79.95 Wired $129.95 

Bookshelf Speaker System HFSI 
Kit $39.95 Wired $47.95 

BEST BUYS IN `SHAM" GEAR: from Transmitters to Code Oscillators 

NEW 60-Watt L;; Tldnsnutter 723 
Nit $49.95 Wired $79.95 

Anil c 
:.:mew 

pw sows.. 

90 -Watt CW Transmitter x720 
U.S. Pat. No. 0. 184776 

Kit $79.95 Wired $119.95 

Universal Modulator Driver x730 
Kit $49.95 Wired $79.95 
Cover E -5 $4.50 

cria Dip Meter #710 
Kit $29.95 Wired $49 95 

Over 2 MILLION EICO instruments in use. Compare EICO side-by -side critically with products selling for 2 or 3 times more. 
R uy your E IC O right 'oft the shelf' from 1500 neighborhood dealers coast to coast, most of whom offer budget terms. 

BEST BUYS IN CITIZENS TRANSCEIVERS AND TRANSISTOR RADIOS 
0 +er 80 unique 
products to 

hoc. hem! r - - =_ +t i- 
EICO. 3300N. Blvd., L.I.C. 1, N.Y. EW.1 O Send tree 32 -page catalog' atalog & Distributor's 

name. 
O Send 

odel 
Free Schematic of M 

O Send new 36 -page GUIDEBOOK 
TO HI -FI I for which I enclose 25c for I Postage & handling. 

Name __ 

Address 
_............. I 

City 
Zone State tt..._ 

I .J 
Listen to the EICO Hour, WABC -FM, N. Y. 95.5 MC, Mon. -Frl., 7:15 -8 P.M. 

7 
1 

( 

1 

I 

I 

Citziens Band Transceivers 
I From: Kit $59.95 Wired $89.95 

Superhet; prealigned xmitter 
osc; match different antennas 
by variable "pi" network. 
Single & multi-channel models. 

32 

NEW WalkieTalkie 
Citizens Band 
Transceiver #740 
Kit $54.95. 
Wired $79.95. 
Carrying Case $3.95. 
Complete with recha geable 
leakproof battery & charger. 
Operates 2500 hours on the battery. 
U. S.-made by EICO. 

Transistor Portable Radio RA6 

Kit $29.95 Wired $49.95 Incl. FET 

:'.til Electronic Instrument Co. Inc., 3300 N. Blvd., LLC. 1. N y I1r1A 5°, in tN, ... 
ELECTRONICS WORLD 
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A survey of some unusual ways that electronics is being teamed 
with medicine to give a better understanding of life processes. 

Advances in 

MEDICAL ELECTRONICS 

By WALTER H. BUCHSBAUM / Industrial Consultant, ELECTRONICS WORLD 

F\ ERY taxpayer is well aware of 
J the vast size of our annual de- 

fense budget and most of our 
readers also realize that a large portion 
of these expenditures go for military 
electronics. We have noted how some 
electronic techniques, developed for the 
defense effort, have evenutally been used 
in commerce and industry. The host of 
novel applications of electronics to med- 
ical problems is far more thrilling be- 
cause of their implication in matters 
concerning our health and vitality. 

When we consider the electronic in- 
dustry potential for human betterment, 
the prospect is staggering. The author 
has recently studied the field of medical 
electronics and has been convinced that, 
in this area alone, the application of elec- 
tronic equipment has enormous possibili- 
ties. The benefits electronics can bring 
to bio- medicine may be greater by far 
than any previous medical discovery. We 
use the term "bio- medicine" because of 
the close interrelation between biology 
and medical research. 

Electronics has been applied to med- 
icine for many years in the form of such 
familiar equipment as the x -ray machine, 
the electrocardiograph, and the dia- 
thermy machine. Recently many doctors 
have installed ultrasonic vibration ma- 
chines for deep massage of bruises, con- 
tusions, and simple bursitis. 

Commonly used electronic devices 
which are found in practically every hos- 
pital are closed- circuit TV and audio sys- 
tems for internal paging and instruction, 
along with radiation counters, timers, 
and similar devices. 

In this article we will concentrate on 
the advances in the application of elec- 
tronics in bio- medical research labora- 
tories because this is where tomorrow's 
commonplace equipment originates. 
From the wealth of material and the 
wide variety of different electronic tech- 
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Fig. 1. Simplified block diagram of microscopy system using ultra- 
violet illumination combined with a color -television display. 

niques perfected in the past ft \\ years 
we have selected a few examples which 
appear to be headed for use in the im- 
mediate future and which offer com- 
pletely new tools in medical research. 

Ultraviolet Microscopy 
Many cells, bacteria, and other micro- 

organisms are transparent to visible light 
and must be stained for microscopic in- 
vestigation. This stain often disrupts the 
normal cell activity or else colors only 
the outside. A completely new insight 
into living cells and their structure will 
be possible by use of a new technique 
which replaces visible light with ultra- 

violet radiation and combines a micro- 
scope with a color -TV system to view 
the results. 

Fig. 1 is a simplified block diagram of 
the ultraviolet microscopy system de- 
veloped at the Medical Electronics Cen- 
ter of Rockefeller Institute. By combin- 
ing the talents of a medical man, Dr. 
Aterman, a biophysicist, Mr. Berkely, 
and an electronics expert, Dr. Zworykin, 
this novel technique has been developed 
which promises to open broad avenues 
to understanding life processes. 

Three different wavelengths of ultra- 
violet radiation are selected by the vari- 
able filters placed in front of the three 
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Fig. 2. Instrumentation setup utilized to 

mercury xenon lights which serve as the 
ultraviolet sources. These wavelengths 
are reflected in sequence through the 
specimen by the rotating mirror; the 
specimen is magnified by the micro - 
scope. Instead of the observer's eye the 
image orthicon in the TV camera does 
the "looking." The microscope and orthi- 
con are both selected to operate well into 
the ultraviolet spectrum, which means 
that all lenses must be quartz. 

The video signal is amplified and then 
switched, in synchronism with the three 
ultraviolet light sources which are se- 
quenced by the rotating mirror so that 
during one -twentieth of a second only 
one wavelength, corresponding to red, 
green, or blue, is seen. (Note: Because 
of light leakage from one ultraviolet 
source to another, the lights are switched 
by a commutator -like assembly rotated 
by a synchronous motor. This assembly 
also supplies a 20 -cps switching gate for 
the electronics circuitry.) This is the 
same system as was used in the field - 
sequential color -TV system which pre- 

RATE METER -HEART RATE 

> PRESSURE 

MUET PLIER POWER 

DIFFERENTIATOR 

>DIAMETER 

determine heart operating parameters. 

ceded the present simultaneous system. 
Three separate amplifiers then drive a 
21 -inch tricolor tube. The result is a 
color picture of the specimen where the 
primary colors correspond to the three 
different ultraviolet wavelengths. 

Many of the cells and microorganisms 
which are transparent to visible light, 
absorb or reflect the much shorter wave- 
lengths of the ultraviolet spectrum. 
Different parts of these cells sometimes 
absorb or reflect different wavelengths 
so that it is often possible to see internal 
portions of cells in a different color. 
Where the microscope under visible 
light may show only vague shadows or 
nothing at all, ultraviolet illumination 
and subsequent translation into a color 
TV picture reveal a wealth of detail. 

At the present time the research team 
which pioneered this new technique is 
primarily interested in advancing and 
perfecting it. 

POWER AMP. - FM RECEIVER - GATE RECORDER 

.1, 
ANTENNA 

T 

Fig. 3. Respiratory gas analyzer employing an 8- channel recorder to indicate per- 
cent of carbon dioxide and nitrogen in upper and lower lobes of lungs, flow rate 
of both lobes, volume per breath, differential pressure, and relative gas pressure. 

Fig. 4. Arrangement used to supply ex- 
ternal excitation for the "radio pill." 

Breathing- Electronically Analyzed 
The medical title of "Lobar Ventila- 

tion in Man" by Drs. C. J. Martin and 
A. C. Young, covers a brief paper which 
is one part of a much larger effort to 
apply electronics to the study of the 
respiratory process. At the University of 
Washington Medical School, the elec- 
tronics group has developed the "Respir- 
atory Gas Analyzer" shown in Fig. 3. 
This unit, affectionately dubbed "The 
Alonstcr," can be wheeled to any con- 
venient location and provides a wealth 
of information about the patient's breath- 
ing. 

In the lower center rack an 8- channel 
recorder indicates the percentage of car- 
bon dioxide and nitrogen from the upper 
and lower lobes of one lung, the total 
volume of inhalation per breath, the 
flow of air from both lobes, and the pres- 
sure of the two lobes with respect to 
each other. Usually the patient breathes 
into a mouthpiece while Svalking a tread- 
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Fig. S. An actual sonogram of a human eye. The view that is shown is from above. 

mill, standing still, or in some other 
medically significant position. From the 
resulting data the doctor can determine 
lung defects with hitherto unknown ac- 
curacy and detail. 

Heart -Measuring Techniques 
The original electrocardiograph pri- 

marily indicates irregularities in the 
heartbeat, but today's techniques allow 
exact measurements of the flow of blood 
through the aorta, dimensioning of the 
heart and its chambers, and a much 
more detailed study of each heartbeat. 
For many of these measurements the 
chest must be opened, but the blood 
vessels and the heart itself remain un- 
disturbed. 

A group of researchers at the Uni- 
versity of NVashington have given a 
paper which briefly outlines some of 
these techniques. One simple method of 
measuring the expansion of the heart is 
to tie a thin rubber tube, filled with mer- 
cury, around the heart and record the 
change in resistance as the tube is 
stretched. A balanced resistance bridge 
and a pen recorder are all the electronic 
instrumentation needed. 

Sonar can be used to measure the 
thickness of the heart by placing small 
crystal transducers at opposite sides of 
the heart or blood vessel and exciting 
one with some pulsed ultrasonic energy. 
The travel time of sound in tissue is 
about 1500 meters per second thus it 
takes about 16 psec. to traverse 2.5 mm. 
of tissue. A sonar or radar -type of pulse 
generator and time -delay measuring sys- 
tem is required for body -tissue evalua- 
tion. In addition to the heart and aorta, 
successful measurements of liver and 
spleen have also been made by this tech- 
nique. The Doppler effect, using ultra- 
sonic signals, can be employed to meas- 
ure the flow of blood without cutting 
into the blood vessel. 

A still more sophisticated system has 
been devised for determining the effec- 
tive power of the heart itself. It uses 
both an ultrasonic dimensioning arrange- 
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ment of the heart and a catheter carry- 
ing a thermistor inserted into the blood- 
stream. The latter measures the heat 
carried away by the bloodstream as an 
indication of the velocity of the blood 
flow. It is also possible to utilize a pres- 
sure transducer, mounted at the end of 
a catheter which is inserted into the 
heart's left ventricle, to indicate the 
blood pressure in the heart itself. This 
pressure measurement may be made at 
the same time that the ultrasonic dimen- 
sioning measurement is made. A sim- 
plified version of the instrumentation 
for this procedure is shown in Fig. 2. 
Outputs of the two systems are measured 
by a pulse -timing circuit and a resistance 
bridge, followed by a simple analogue 
computer which feeds a multichannel re- 
corder. From this doctors can read heart 
rate, change in diameter, pressure, and 
effective heart power. 

Radio -Transmitter Pills 
Several years ago headlines were 

made by a small radio transmitter cap - 
sule which could be swallowed by the 
patient and which would then radio in- 

Fig. 7. Cross- section of a human neck. 

ternal pressure data to external receivers. 
This original capsule contained a battery 
and a transistor oscillator and was about 
1 cm. in diameter. Battery life limited tha 
use of this "pill" to about 8 to 30 hours 
maximum. 

A refinement of this technique has 
been described by Drs. Zworykin and 
Farrar and Mr. Berkely of the Medical 
Electronics Center of the Rockefeller In- 
stitute. In this novel arrangement the 
"pill" is much smaller and contains only 
a resonant circuit in which the capacitor 
is formed by a pressure -sensing trans- 
ducer. As shown in Fig. 4, an external 
antenna is placed over or around the 
patient and excited 3000 times a second 
with short 400 -kc. bursts. The energy 
received by the "pill" causes the resonant 
circuit to "ring" on after the burst and 
this "ringing" takes place at the resonant 
frequency of the "pill." These frequen- 
cies are amplified and detected by the 
FM receiver after each burst of trans- 
mitted energy and, after the "pill" has 
been calibrated, precise internal pressure 
indications can be obtained. 

One of the advantages of this method 

Fig. 6. Ultrasonic scanning technique used to map a cress -section of the eye. 
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Fig. 8. Sonogram showing a cross - 
section of o normal human lower leg. 

Fig. 9. Leg showing nephrotic edema. O. 

Fig. 10. The "Cytoanalyxer" auto- 
matically inspects cervical smears. 

y 

is that the "pill" can remain in the pa- 
tient for several clays, permitting obser- 
vation tinder natural conditions. Appli- 
cations to organs other than the gastro- 
intestinal tract are planned for future 
experiments. 

Sonar in Medical Research 

One of the most gratifying applica- 
tions of an important technique of sub- 
marine detection is in the exploration of 
the human body. Our readers are fa- 
miliar with the principles of sonar where 
sound waves are sent out in water and 
the echoes then indicate submerged ob- 
jects. Various methods of pulsing, scan- 
ning, and displaying these sound waves 
are used to detect submarines, map 
ocean floors, and even communicate un- 
der water. In medicine the frequencies 
are much higher, transducers and the 
sonar beams themselves are much 
smaller, and different scanning tech- 
niques may be used, but the principles 
involved are the sanie as in sonar. 

Because the body contains so much 
liquid, transmission of ultrasonic signals 
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proceeds fairly well in muscles and blood 
vessels. Bones and cartilage transmit 
poorly and tend to reflect the ultrasonic 
signals. Based on this phenomenon, a 
number of investigators have used this 
method to "look through" human organs. 
A good example of the results obtainable 
with ultrasonic radiation is contained in 
papers presented by Dr. G. Baum who 
has explored the human eye. He can 
diagnose detachment of the retina where 
conventional methods indicate blindness 
due to glaucoma. The method used to 
scan the eye ultrasonically is illustrated 
in Fig. 6. The transducer is coupled to 
the body through a tvater bath, not 
shown. For display, Dr. Baum uses a por- 
tion of an AN /APS -23, an airborne radar 
indicator, and then photographs the 
screen to obtain a permanent record. 

A typical "sonogram" of a human 
eye, together with a description of the 
anatomical parts, is shown in Fig. 5. The 
frequency used for these experiments is 

15 mc. and the transducer is a specially 
cut crystal Nvith an epoxy lens capable of 
providing beam diameters smaller than 
one millimeter. The transducer itself 
moves the beam in a sector scan, just like 
a radar antenna, while the entire trans- 
ducer structure is moved over a 90 -de- 
gree arc in front of the eye to "look into" 
all corners. The total picture is only seen 
by the camera which integrates the 

many sector scans over thc entire 90- 
degree rotation period. 

Drs. Howry and Holmes at the Uni- 
versity of Colorado Medical School have 
applied the same sonar technique to 
other areas of soft tissue and have ob- 
tained extremely good results. By stub - 
merging the patient in a tub and rotating 
the transducer while the scanning goes 
on, they have been able to get cross - 
section views of the neck, as shown in 
Fig. 7, as well as many other hitherto 
impossible insights. As mentioned be- 
fore, bone reflects the sound energy and 
in Fig. 7 the portion of the spine shows 
as the black area in the center. Arteries 
and veins are apparent by their black, 
blood -filled centers and the surrounding 
white walls. 

A cross -section of a normal lower hu- 
man leg is shown in Fig. 8 with the var- 
ious parts labeled. Here again the two 
bones, the tibia and the fibula, appear as 
black areas while muscle fibers, skin, and 
veins show as a pattern of white. To 
demonstrate the value of this technique, 
the cross- section view of Fig. 9 illustrates 
the difference between the healthy leg 
of Fig. 8 and one showing the effects of 
nephrotic edema. Between the skin and 
the main muscles there is an area of 
black which is the edema fluid. Only a 
sonogram could show the extent and lo- 
cation of the disease so clearly. 

Sonograms of the liver, breast, and 
other organs have been used to investi- 
gate cirrhosis, cancer, and many other 
diseases which manifest themselves only 
ill the soft tissue and are difficult to ob- 
serve with x -rays. Further improvement 
of the sonar method will eventually give 
medicine a tool perhaps even more pow- 
erful than the x -ray machine. 

Infrared Techniques in Medicine 

Infrared techniques which made pos- 
sible the "Snooperseope" and the "Side- 
winder" missile are also used beneficially 
in medical electronics. Among the many 
different applications is the "Pupil - 
lometer" which measures the contraction 
and dilation of the pupil of the human 
eye. Since the fine infrared beam scans 
the eye without being seen by it, it is 

possible to observe the effects of differ- 
ent light levels, drugs, or other stimula- 
tion on the patient. \Vhen the equipment 
is put into use, the patient's face is care- 
fully aligned to the optical system which, 
itself, is accurate to within a thousandth 
of an inch. 

Other applications of infrared to the 
human eye include a technique for look- 
ing through opacities of the cornea such 
as those mew- 611g in cataracts and glau- 
coma. Infrared is also used in a number 
of studies of the effects of burns and in 
body heat experiments. 

Communications & Computers 

Many different approaches to the use 
(Continuer/ on page 70) 
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STEREO FM MULTIPLEX ADAPTER CIRCUITS 

By MILTON S. SNITZER / Schematic diagrams and circuit descriptions of two 
Technical Editor, ELECTRONICS WORD new commercially available FM multiplex adapters. 

CROSBY Model MX -101 self- powered adapter (below) consists of four 
tubes (including rectifier) and a motched pair of crystal diodes. Unde- 
emphasized signals from an FM tuner are applied to V, via the input 
jack. This tube section is a composite signal amplifier from which three 
separate outputs are taken. The upper output is applied through a low - 
pass filter f70 -mhy. coil and .001 -)Lf, capacitor) to the pair of 22,000 -ohm 
matrixing resistors in the crystal -diode circuit. Information in this circuit 
consists of the L+R main -channel signals. The center output of V is 

applied through bandpass networks (two 44.3 -mhy. coils and associated 
capacitors) to the crystal diodes. Signals in this circuit are the L -R side- 

2SHC 

bonds in the 23- to 53 -kc. stereo subchonnel. Storecast -music infor- 
mation (around 67 kc. and higher) is rejected by the bandpass networks. 
The lower output of V1, is applied through a voltage divider to Y,,,, the 
function of which is to amplify the 19 -kc. pilot subcarrier that is trans- 
mitted by the FM station that is broadcasting a stereo program. This 19 -kc. 
signal is then applied to the input tank circuit of V., the oscillator stage. 
The purpose of the pilot subcarrier is to lock the adapter oscillator into 
frequency and phase with itself. The oscillator is a Hartley circuit with a 
special film capacitor (.00661.f.) used across the tank for stability. The 
output tank circuit of V., is tuned to 38 kc., double the input frequency, 

ATE and this signal is injected through 
a .005 -Irf. capacitor into the crys- 
tal detectors. Detected output from 
the crystals consists of a positive 
L -R signal and a negative L -R 
signal. When these signals are 
combined with the L +R signal in 
the matrixing resistors, the result- 
ing output is o separate left signal 
and a separate right signal. De- 
emphasis also takes place in the 
detector circuit. A front -panel "Di. 
mension" control adjusts the pro- 
portion of sum and difference 

ATOP OSE signals so as to change the ap- 
parent stereo separation. The left 

ATE and right signals are then applied 
zeo through noise filters (that may be 

switched in or out as required) to 
the inputs of V., and V :n. These 
cathode -followers deliver output 

ITVA.c voltages to the stereo amplifier. 
The power supply consists of a 

conventional full -wave rectifier 
(V) with a multi -section RC filter. 

4708 

NOTE: ALL CAPACITORS IN yr, UNLESS OTHERWISE INDICATED 

BOGEN Model PX -60 sell - 
powered adapter (right) uses 
four tubes (with rectifier) and 
o crystal detector. Detected 
output from the FM tuner is 

amplified by V/, and coupled 
to V10. Two cathode outputs 
are taken from this tube sec- 
tion; one is the sum -signal 
(L+R) channel via a 19 -kc. 
low -pass filter, the other is 

the difference- signal (L -R) 
channel via a bandpass filter 
and storecast -music trap. 
Plate output from Val con- 
sists of the 19 -kc. pilot sub - 
carrier which locks in oscil- 
lator V; ,. The oscillator out- 
put frequency is doubled by 
the 38 -kc. tank, and this sig- 
nal is applied to the crystal 
detector along with the dif- 
ference- channel information. 
Output of the crystal consists of the detected L --R signal which is then applied to so 

paraphase amplifier V:,,. Positive and negative L -R signals are then motrixed with 
the L +R sum signal, resulting in separate left and right signals being applied to both 
sections of V., a pair of cathode- followers. Outputs from the cathode- followers may 
then be applied to the stereo amplifier. For mono use, the adapter circuits are bypassed 
by the slide switch. A conventional full -wave rectifier (V) is employed for +B. A 

NOTES ALL RESISTORS ARE 210%. U2WATT UNLESS OTHERWISE NOICATEO 
ALL CAPACITORS ARE IN yr. UNLESS OTHERWISE NOKATED 
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The third transistorized. battery -powered set to go on 
sale. Sony's 8 -301 W enters set -of- the -future sweepstakes. 

} THE ADVENT of a transistorized, independently pow - 
('red TV receiver no longer rates as a revolutionary 
development, with the Phi/co "Safari" and the Mo- 

torola -Astronaut" already on the record. However, such sets 
I- being far from commonplace, Japan's first entry in the do- 
(n mystic set -of- the -future sweepstakes, the Sony 8- 301', is 

still important news. 
LL The entire receiver is scarcely larger than the 8!x -inch, 
w direct -view, rectangular tube on which it displays its pictures: 

width and height are about 8 inches, depth 10 inches without 

Othe battery pack that plugs into the rear and 12 inches with 
it. A built -in, monopole antenna telescopes out of the rear. 

U Three push -buttons under the CRT, labeled "AC," "DC.' and 
"Off," establish the various modes of operation when used 
singly or in combination. 

Consumer controls at the top rear are for vertical and 
horizontal sync, brightness, and gain. Although the latter will 
be used as a conventional contrast control, it isn't and will 
give somewhat different action, as we shall see later. Also 
topside are the channel -selector switch concentric with the 
fine -tuning control and the volume control. An oval speaker 
fires out of the bottom. 

On the back are connectors for external a.c., external d.c. 
(12 volts), and jacks for 75- or 300 -ohm antennas. Flanking 
the push -buttons at the front are two earphone jacks, one 
of which cuts out the speaker. Included accessories are a 
zip -on carrying case, an a.c. cord, a length of 300 -ohm line 
terminating in a plug matched to the receiver input. an ear- 
phone, and spare fuses. An optional kit permits operation 

from the cigarette -lighter socket of any 12 -volt automotive 
system. 

Weighing a little over 13 pounds, more than 17 with the 
power pack added, the set is reasonably portable if not 
featherweight. The lead -acid storage batteries will run the 
receiver for three hours. The ratio between discharge and 
charge time is 1 to 3. The batteries should always be kept 
upright although they are called leakproof. Charging is ac- 
complished by depressing the "AC" and "Off" buttons simul- 
taneously while the set is plugged into the line. Some trickle 
charging occurs during a.c. operation if "AC" and "DC" but- 
tons are both pushed in. 

Performance 
The manufacturer rates the 8-301W at 30 microvolts sensi- 

tivity for a usable picture. In practice, sensitivity appeared 
quite commendable. In a medium- fringe area outside New 
York City, we were able to get usable to fairly good recep- 
tion on all channels with the built -in monopole. In -city re- 
ception left nothing to be desired, with useful results ob- 
tained even inside a moving auto. 

In fact, not even picture wash -out vvas serious in the shade 
of the ears interior on a sunny day. However, you can forget 
about daytime, outdoor use in such places as your favorite 
bathing beach. indoor pictures were sharp, clear, bright, and 
viewable by a number of people at a reasonable distance. 

Adjustment was somewhat more critical than on modern, 
tube sets, and some re- setting was required during the warm - 
up period. Set too high, the -Cain" control results in horizontal 
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Fig. 1. Horizontal oscillator, sweep, and high -voltage sections highlight similarities 

pulling and other signs of overload; set too low, it lets the 
picture fall out of sync. Between these points, however, it 
has a broad range of adjustment that was found to be quite 
adequate. 

Circuitry 
The set uses 2:3 transistors and 18 diodes. Included in the 

latter are 4 silicon rectifiers that forni the power supply's 
full -wave bridge. This is fed by the power transformer's 15- 
volt secondary during recharge or line -voltage operation. A 
resonant filter minimizes both ripple and component size: 
following an input electrolytic, a 15- millihenry choke is 
shunted by another capacitor to resonate near 120 cps. 

The antenna input includes a matching transformer for 
300 ohms and a 1000 -ohm potentiometer before the r.f. stage. 
The pot, which prevents overload of the sensitive tuner, is 
one -half the user -operated "Gain" control. It is ganged to 
another pot in the a.g.c. line. 

The compact, disc- turret tuner is an incremental-induct- 
ance affair with 14 positions. The two spare spots are to take 
care of future developments, such as increased u.h.f. activity. 
Three 2SA161 p -n -p transistors serve as r.f. amplifier, oscilla- 
tor, and mixer. This special, high -gain type is a germanium 
mesa unit with an alpha cut -off of 500 mc. 

The four -stage 20 -mc. i.f. strip uses 2SÁ124 p -n -p transis- 
tors in a generally conventional configuration. A noteworthy 

Fig. 2. Removal of cabinet shell reveals compact internal 
layout. Note the three, vertically mounted, printed boards. 
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and d fferences with respect to tube TV. 

departure is a semiconductor diode that effectively shunts 
the secondary of the input i.f. transformer. This helps to 
lower "Q" and prevent overloading of the strip. The i.f. out- 
put is fed to two detector diodes, one for video and one for 
a.g.c. The latter connects to the base of an a.g.c. amplifier 
(n -p -n type). The other half of the dual "Gain" control, a 
10,000 -ohm potentiometer section, is in this amplifier's col- 
lector circuit. Emitter output is applied to the bases of the 
1st and 2nd i.f. transistors. 

The video detector is followed by a two -stage amplifier 
before the picture tube is reached. A take -off trap in the 
first (video driver) stage feeds the sound i.f. strip. The video - 
output transistor, a high -gain, n -p -n 2SC15, has been spe- 
cially designed. It operates with a collector potential of 85 
volts d.e. Or slightly more, whose source will be discussed 
later. Its emitter circuit includes what is called a "contrast" 
control -which is a service adjustment not macle available to 
the user and which sloes not function in the way we would 
expect from its name. Set at the factory, it need be re- adjusted 
only if the video- output transistor must be replaced, as fol - 
lows: with gain adjusted so that signal -input to the base of 
this stage is I volt p -p, the "Contrast" control is manipulated 
to produce an output of 55 volts, p -p, which is enough to 
drive the picture tube. In effect, it is a compensating adjust- 
ment for differences in transistor characteristics. 

Output is applied to the sync circuits as well as to the 

Fig. 3. Many components not visible in Fig. 2 are shown 
in this view. The shield is placed between boards C -D, E -F. 
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EXTERNAL POWER 
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Fig. 4. Set resting on its face to show speaker at bottom. 
This is convenient position for slipping off outer shell. 

cathode of the picture tube. The latter is a newly developed, 
90`, rectangular tube, using electrostatic focus, whose type 
number is 210HR4. It uses a straight gun with no ion trap. 
Sony reports the gun construction is of a special type, under 
patent, but is not wet ready to divulge more specific details. 
Although this assembly fits into a CRT neck whose diameter 
is only one inch, operating voltages are not unexpected. 250 
volts are applied to G2, between 85 and 100 to Ci, which 
includes the brightness control, and the second anode takes 
600( volts. The filament connects to the normal 12 -volt sup- 
ply. The screen is aluminized. 

The sound section consists of two i.f. stages, the second 
of c'hicb also limits. followed by two semiconductor diodes 
in a modified Foster -Seeley configuration. Detector output is 
applied to an a.f. driver and a push -pull pair of output trans- 
istors in :un arrangement familiar to anyone who has worked 
On transistorized radios. 

As to the sync section, a clamping diode at the base input 
of the first (amplifier) transistor serves as the separator. Out- 
put then goes to a phase splitter, which feeds the vertical sec- 
tion and a twin -diode a.f.c. detector. Output from the latter 
is applied to the horizontal section. 

A closer look at the horizontal and high -voltage circuit 
(Fig. 1) will help us get the feel of the similarities and dif- 
ferences found in a transistor TV set as compared to the 
more familiar tube circuits. Not shown are a pair of pots 
controlling horizontal frequency. One, externally available, 
is for fine adjustments. The other is simply for centering the 
control range of the former. The first stage is a blocking 
oscillator distinguished by a pair of diodes not found in the 
tube version of this familiar circuit. Their principal purpose 
is to suppress peaks of excessive amplitude that might dam- 
age the transistor. A stabilizing coil is also evident. 

The cliver stage includes a drive control. Since transistor 
characteristics do not change as much with age as is the case 
with tubes, this is not an ordinary service adjustment. As is 
the case with the "Contrast" control, it is only to be used for 
compensation following transistor replacement. Finally, the 
output transistor is another special type. This silicon mesa 
unit, rated at 50 watts. is shown mounted on its heat sink in 
Fig. 3. It feeds the flyback transformer directly. 

Not unexpectedly, the latter has several taps and windings. 
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A damper diode shunts one. Two other semiconductor diodes 
connected to different taps provide rectified output at two 
different levels for requirements above 12 volts. One provides 
the 230 volts already noted for one CRT electrode. The other 
yields output in the order of 85 -100 volts for the picture 
tube, the video- output stage, and the neon lamp that indicates 
channels and shows that the receiver is on. Two subminiature 
high -voltage diodes, type IDK1 (the only two tubes aside 
from the CRT), act as a doubler to provide 6000 volts. 

The vertical section uses three transistors: a blocking os- 
cillator (diode- protected), a driver, and a power- output stage 
that couples directly to the vertical coils in the yoke, without 
a transformer. In addition to a hold control available to the 
user, screwdriver- adjusted height and linearity controls at 
the top of the chassis (Fig. 2) are available through open- 
ings in the top of the cabinet. However, the nearby vertical 
bias control in Fig. 2 can only be reached when the set is 
taken out of its cabinet. This is another compensating adjust- 
ment used only after transistor replacement. 

Dis- assembly and Layout 
How sloes one get inside the set for service? It's easy 

once you know how. Remove the sun shade by loosening the 
knurled nut that holds it. A single screw underneath, circled 
in Fig. 4, is next. Then the only two slotted screws at the 
rear are taken out, permitting removal of the two horizontal, 

I.F. INPUT 
FROM TUNER 

BOARDS PLUS IN HERE 

2ND -ANODE 
CLIP 

Fig. 5. The three printed chassis boards may be unplugged. 
This permits easy access to components on and off boards. 

metal strips, one on either side of the cabinet. and one of 
\which is visible on the cover. Underneath each strip, toward 
tine front, is another screw. These two also come out. 

\ \'bile we have the strips off, we may as well note that 
they Cower some acl¡nstments that now beetnile available. 
These include the curse horizontal frequency and -Contrast" 
adjustments on the right side from the front, shown in Fig. 4, 
and the horizontal drive adjustment on the left side, visible 
in Fig. 3. 

Only four more screws Of the seven remaining on the back 
need come out now. They all look alike, but the two moineting 
the :300 -ohm input socket remain untouched, as well as the 
one directly underneath the vertical -hold control. After ex- 
ternal knobs are pulled off, the set may be slipped out of 
its shell. 

if you don't know any better, what you now see (Figs. 2, 
3 and 4) will be quite discouraging: accessibility on this 
marvel of compactness seems impossible. Ho\\ rover the set 

(Continued on page 96) 
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Useful nomogram for technicians, 

experimenters, and servicemen 

simplifies parallel -R, series -C problems. 
By JIM KYLE 

PARALLEL - RESISTOR CHART 
TECHNICIANS, experimenters, and 

servicemen often find it necessary to 
determine the resistance of two or 

more resistors in parallel. While this 
can be done by using the classic sum -of- 
the- reciprocals formula: 1 /R, = 1 /R, 
+ 1 /R, + + 1 /R., the arith- 
metic involved frequently becomes cum- 
bersome. 

The more widely used formula R, = 
(R, x R_) /(E, + R) suffers the same 
drawback, when applied to standard re- 
sistance values, as anyone who has tried 
multiplying 39 by 18 and dividing the 
product by 57 knows. 

This chart was designed to give a 
rapid answer to such calculations. In 
addition, it can be used to determine the 
value resistor which must be added in 
parallel with an existing component to 
reduce the total resistance to a specified 
amount -a procedure which becomes 
complex when standard formulas are 
employed. 

1 

RI 

Using the Chart 
To use the chart, draw a straight line 

from the value of R1 to the value of R.?. - - 
This line will cross the R, scale at the 
value of total resistance. Note that all 
values have been normalized to the 2 I / 2 
range from 1 to 10 to make the chart - - 
universal. You can multiply or divide 
the values given by 10, 100, 1000, etc. as 
needed. 

For example, the total resistance ob- 
tained 

- 
by paralleling a 39 -ohm resistor 

with an 18 -ohm resistor is 12.3 ohms. as 
shown by the dashed line on the nomo- 
gram. 3 3 

If you want to find out what size re- - 
sistor to use to reduce an existing resis- 
tor's value to some specified amount. 
draw a line from the existing value on - 
R1 through the desired final value on 
the R, scale and read the value of the 
resistor that is to be added from the 5 5 
R2 scale. 

In addition to its uses with parallel 6 3 6 resistors, the chart can be used without 
change to determine series- capacitor 
problems, since the same formulas ap- 
ply. Simply replace the "R" symbols 
mentally with "C" and proceed as de- 
scribed above. 
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By GENE L. JACKSON 

TRANSISTOR 
BIAS CIRCUIT 
DESIGN 

General Dynamics Fort Worth 

Simplified design procedure to establish d.c. operating 
conditions that uses only Ohm's Law and basic ratios. 

THERE are many published ap- 
proaches to the design of tran- 
sistor bias circuits as anyone 

who has studied engineering texts or 
other publications on this level can 
attest. While there is no denying that 
these approaches are very important in 
this age of technical design, the author 
believes that there are easier methods 
-particularly for the technician or 
oasual designer. 

Many of these mathematical ap- 
proaches fall apart because of their de- 
pendence on other mathematical equa- 
tions, such as those for a current sta- 
bility factor or other variables. The cur- 
rent stability formula used is probably 
not exact and other factors are not con- 
sidered. It is not surprising, then, when 
the results are not as expected after 
several pages of calculations. Other 
methods go into much detail and at- 
tempt to account for all variables. They 
usually work quite well if the designer 
has all of the necessary information 
available at his fingertips, but seldom is 
he this fortunate. This is partly because 
different manufacturers supply differ- 
ent kinds and types of information 
about their semiconductor products. 

Ohm's -Law Method 

The method of circuit design to be 
described uses only Ohm's Law, simple 
ratios, and common sense. This discus- 
sion will be concerned with the bias or 
d.c. operating conditions of transistor 
amplifiers and a.c. circuit analysis will 
not be attempted here. 

Fig. 1 is a schematic of a p -n -p tran- 
sistor amplifier used in a common -emit- 
ter configuration with transformer cou- 
pling on the output. The necessary for - 
ward bias is developed by the voltage 
divider consisting of R, and R. The d.c. 
emitter current divides between the 
collector and base circuit according to 
the ratio In /I or the value of h,, which 
is called the d.c. forward -current trans- 
fer ratio. This value is given in most 
transistor data sheets. 

Re is the emitter resistor used for sta- 
bility. It also represents a certain 
amount of negative current feedback. 
The amount of bias stability is deter- 
mined mainly by the ratio of R, to R,., 
therefore the value of R. depends great- 
ly on R,.. The larger RE, the better the 
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current stability will be. Unfortunately, 
this limits the maximum output signal 
and the amount of emitter current that 
can flow, therefore the choice of R,; 
must be a compromise affected by the 
value of the emitter current desired, the 
load impedance, and other factors per- 
taining to the particular circuit appli- 
cation. 

Example of Method 
To further illustrate the problems of 

bias circuit design, a popular n -p -n 
transistor will be used to design a rather 
common type of transistor amplifier. 
This circuit is shown in Fig. 2. 

A type 2N333 small -signal silicon 
n -p -n transistor is used in this example. 
Probably the first consideration is the 

Fig. 1. Schematic of "p -n -p" transistor 
amplifier in common -emitter configuration. 

Fig. 2. Popular "n -p -n" transistor is used 
in circuit illustrating design technique. 

+e Ecc 

CI 

R2 
C2 

RI 

2N333 
VI 

2 

C3 

value of E... This will be determined 
by the type of application. perhaps by 
the battery or power supply available. 
and by the maximum collector voltage 
allowed. The data sheet for the 2N333 
transistor lists the maximum allowable 
collector -to -base voltage as 45 volts. 
For this example. let E., be equal to 40 
volts. 

Next the value of emitter current will 
be chosen. The maximum value of emit- 
ter current allowed for this transistor 
is 25 ma. If the signal -to -noise ratio is 
important, as when the transistor is 
used as a low -level preamplifier, the 
emitter current is kept to a low level 
for more favorable signal -to -noise ratio. 
If maximum power is wanted. a larger 
emitter current is necessary. Before de- 
ciding on a value for emitter current, 
the graph of h,, re, sus collector cur- 
rent, shown in Fig. 3, should be studied. 
From this it can be seen that at a tem- 
perature of 25 degrees C. the transistor 
can be operated effectively between 1 

and 5 ma. (A higher collector current 
can be used if desired.) If an emitter 
operating point of 3 ma. is chosen. the 
result should he satisfactory for most 
applications. 

When the emitter resistor is bypassed 
with C.:, the emitter can be considered 
to be at a constant d.c. potential as the 
a.c. signal variations will be filtered out. 
If the d.c. voltage drop across R, has 
been determined, the value of R,; can be 
calculated. The larger the percentage of 
E. dropped across the emitter resistor, 
the more stable the amplifier is with 
respect to changes in temperature and 
its associated effects. However, it must 
be remembered that efficiency will de- 
crease and that the voltage drop across 
R,. will be lost, as far as voltage avail- 
able for a.c. signal amplification is con- 
cerned. Usually the voltage across R, 
will be 10 to 40 per -cent of the supply 
voltage. Compromising again, let E,,,: be 
equal to 20 per -cent of E, r , or 8 volts. 

If the emitter current is 3 ma. and the 
drop across R, is 8 volts, then R, can be 
calculated as follows : RE= E5,: /I,. or 
R,: =8 volts / 3 ma. =2667 ohms. Thus 
the closest EIA value of 2700 ohms will 
be used. The actual drop across R, is 
then : E,,,: = 2700 ohms x 3 ma. = 8.1 volts. 
This leaves 31.9 volts across the transis- 
tor itself and the load resistor R,. 

ELECTRONICS WORLD 
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Under ideal operating conditions, the 
voltage drop across the transistor itself 
and R, . would be equal with no signal in- 
put. This would allow the collector volt- 
age to increase and decrease an equal 
amount with signal input, with mini- 
mum distortion. However, as L will in- 
crease if the operating temperature in- 
creases, certain precautions must be 
taken. As L increases, E,;, increases 
and the voltage drop across the transis- 
tor decreases. Therefore, the voltage 
drop across the transistor will be made 
a little larger than E,:,. as a safeguard 
against increases in L,,,, and h,,. 

If Env. plus the voltage drop across the 
transistor is 31.9 volts or approximately 
.80 of E,, . E,;, can be assigned an arbi- 
trary value of .35 E,,. This leaves the 
voltage across the transistor at approx- 
imately .45 E., and E,,, at 14 volts. 

The voltage drop across the transistor 
is 31.9 volts minus 14 volts or 17.9 volts. 
This gives us the necessary relation- 
ships. Because I, is approximately the 
same value as I, :: L. =3 ma., R,.= E,,,./ 
I, , or R, = 14 volts/ 3 ma. or 4667 ohms. 
The nearest EIA value would be 4700 
ohms. 

There can be an increase of I, due to 
changes in I.,,,, Itrr, or R,,, (emitter -to- 
base resistance) of approximately (17.9 
v. -14 v.)/R, without having an adverse 
effect on the circuit. With R, equal to 
4700 ohms, the allowable increase in I. 
is 3.9 v./4700 ohms or .83 ma. With the 
low values of L n for a 2N333, this 
should be sufficient protection against 
any possible changes in bias operating 
point. 

Next the value of the base voltage is 
determined. The base must be slightly 
more positive than the emitter in an 
tt -p -u transistor. How much more posi- 
tive can be determined by the graph of 
Vn,: versus I, in Fig. 4. At a temperature 
of 25 degrees C and a collector current of 
3 ma., V,,, is seen to be approximately 
.68 volt therefore the base d.c. voltage 
with respect to ground is 8.1 volts plus 
.68 volt or 8.78 volts. 

Stability Factor 

Because the values of R, and R, will 
largely determine the current stability 
factor, they must be considered at this 
point. One stability equation is: S, =1/ 
(Rr /R, +R,: /R, +1 +hr ), where S, is the 
current stability factor and hrn is the 
d.c. forward current transfer ratio for a 
common -base amplifier. 

As R, is usually much smaller than 
R,, the ratio R, /R, is the factor that 
largely determines the current stability 
of the circuit. If an S, of 5 is wanted, it 
can be closely approached by making R, 
about six times larger than Rr. Thus 6R, 
= 16,200 ohms. Selecting the closest 10' 
standard value, let R,= 15,000 ohms. R, 
can now be calculated. With 8.78 volts 
across R,, the current through R, is: 
In, =8.78 volts /15,000 ohms or approx- 
imately .585 ma. 

Again using Fig. 3, at 25 degrees C, 
with a collector current of 3 ma., lh.,, is 
equal to 28. By knowing the value of hp, 
and the collector current (collector cur- 
rent is approximately equal to the emit- 
ter current), we can calculate In. ltrn is 
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equal to the d.c. collector current divided 
by the d.c. base current or In =I, /h,r or 
3 ma. /28, which is about .107 ma. 

Because I,,, is equal to I,,, +L,, In,= 
.585 ma.--.107 ma. =.692 ma. The volt- 
age across R, is: E,,, =E,, -E,,, or 31.22 
volts. Next R, is calculated. Since R5= 

it is equal to 31.22 volts /.692 ma. 
or approximately 45,000 ohms. Picking 
the nearest standard EIA value, R, 
would be 47,000 ohms. 

To check on these values the current 
stability factor can be calculated thus: 
S,= 1 /(R: /R, +R,. /R, +1 +h, ) and hrn 

- /rr,: /(1 +hrr)or -28/29 or- 0.964.8, 
= 1/(2700/15,000 + 2700/45,000 + 0.036) 
or 3.7. 

This is a better (a lower value) than 
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Fig. 5. Circuit used in order to obtain 
the exact values of operating parameters. 

Ecc 

the current stability goal of 5. Therefore 
R, and R, can be made larger if a larger 
stability factor can be tolerated. Re- 
member, for every value of R0 there are 
an infinite number of values for R, and 
R,. As the values of R, and R, are made 
smaller, the S, improves but the current 
drain from E,, increases, as well as the 
shunting effect on the a.c. signal input. 
Therefore, the values of R, and R, are 
again compromises. For this design, let 
R, and R, have the calculated values. 

Other Parameters 

This completes the design of the am- 
plifier as far as the bias circuitry is con- 
cerned. It should be remembered that 
several parameters such as Ir and R. 
were chosen instead of calculated. This 
is necessary no matter what design pro- 
cedure is followed. There is no one value 
for these components. For any reason- 
able value of Er, there are many pos- 
sible values of R, and R,. 

As in all transistor design procedures, 
the non -conformity of transistors is the 
greatest stumbling block. Because of the 
technical problems associated with pro- 
duction of all semiconductor devices, 
parameters cannot be held constant. For 
instance, the value of h (a.c. forward - 
current transfer ratio) in a 2N333 will 
vary from 18 to 40 as shown on one data 
sheet. hrr. has a similar range. 

In our particular problem, we as- 
sumed a value of hrr equal to 28. How- 
ever, if hrc is not this average value, we 
will have to make some changes because 
of a different base current, I,,, for the 
same I,.. If after constructing this cir- 
cuit, I,- is found to be different from the 
design value, R, may be changed to give 
the correct forward bias. If more I, is 
wanted, R, should be made smaller. For 
smaller L-, make R, larger. Do not 
change the value of R, because this will 
more directly affect S, and may require 
a major re- design of the circuit. 

If it is deemed necessary to know the 
exact value of hre of a particular tran- 
sistor at a particular collector current 
and operating temperature, the circuit 
of Fig. 5 may be used. 

After R,. and R, have been calculated, 
a large variable resistor RR can be con- 
nected as shown and set to give the cor- 
rect collector current. Caution must be 
observed not to start with a minimum 
value of R as sufficient current may re- 
sult in permanent damage to the tran- 
sistor. The amount of base current can 
now be read on the meter, M. This value 
of I can then be used to calculate R, and 
R. If necessary, hr, can be determined 
from the ratio I, /In. 

Germanium transistors have a much 
larger L 0 than silicon units so that 
greater precautions must be taken to 
stabilize germanium transistors than for 
those made of silicon. Generally speak- 
ing, the stability factor for germanium 
transistors must be smaller and the op- 
erating temperature must be limited 
to a lower value. Also, the value of L no, 
which flows between the base and collec- 
tor may become so large that it cannot 
be ignored when calculating the resistor 
values used in the amplifier bias circui- 
try. 
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Clip -on Ear Transducer 
An earful of essential medical information is provided 
by the -clothespin" type transducer clipped to the ear 
of this hospital patient. The device is used with a new 
Minneapolis- Honeywell medical electronics .system 
that automatically monitors the condition o/ a dozen 
or more critically ill and post- operative patients. It 
measures diastolic and systolic blood pressures and 
pulse rate by shining a light through the patient's ear 
onto a photocell. Also monitored and recorded via two 
additional transducers attached to the assembly shown 
are body temperature and respiration. An alarm is 
sounded automatically if high or low limits for any 
of the fire variables is exceeded. 

Gaseous Optical Maser 
This version of a eoescoaas optical nurser. or laser. emits 
a continuous needle -sharp beam of coherent infrared 
energy through the circular window at the near end. 
Simplified. straightforward design of this assembly. 
developed by Raytheon Co.. marks a .significant step 
toward practical c.w. lasers needed for spare cumn- 

rounications and advanced military systems. The de- 
vice is .similar in principle to the gas maser developed 
by Reif !'II eTlo ne Laboratories. y 

RECENT 
DEVELOPMENTS 
IN ELECTRONICS 

Ultra -fast Computer- Centers Link 
This IBM computer rentra in \, te Fu/l. ;mv is linked to an- 
other in Poughkeepsie. N.Y.. (1,8 miles away) by a communi. 
cations system that transmits information at a rate of 15.000 
characters per second. more them !000 times foster than 
human speech. The link uses a special magnetic tape trans 
mission unit (left). telephone cable. and a microwave radio 
network. 

Millionth Nuvistor Tube 
A rack containing six thimble -size RCA nttristor electron 
tubes. including the company's millionth unit. is bring low- 
ered into an exhaust and sealing machine. Over 60 electronic 
firms have "nuri.storized" military and industrial products 
now in development or production. 

ELECTRONICS WORLD 
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White -hot Thermoelectric Generator 
The \Iinneapoli-- Honeywell technician at right is heating up to 2100 degrees F a 

new all- ceramic thermoelectric generator capable of concerting white-hot tem- 
peratures into usable electricity. The generator -believed to he the first ever 
made of heat -resistant ceramics -is being tested by the Army for space -age uses. 
It is said to open the way to obtaining electricity irunn such -waste heal' as a 

rocket's exhaust. which would destroy presently available thermoelectric genera- 
tors. / /ere. as shown on the voltmeter. the device converts the 2300- degree heat 
of an electric furnace into almost 100 volts of electricity. 

Electronic Flight Simulator 
The electronic "heart- al the flight and tactics simulate r of the F -1050 fighter- 
bomber is adjusted for precise operation by a technician at ACE Elect ronies. 
More than 150 miles of wiring and nearly 400.000 parts make up the training 
device that exactly reproduces the responses of the aircraft and is described 
by the company as the most advanced electronic flight simulator ever ordered 
by the Air Force. y 

Computer -Controlled 
Resistor Production Line 

Engineering associates nt \\ 
, 
-tern Electric 

Co.'s North Carolina plant are inspecting the 
computer-controlled terminating machine in 
the automated production line for manufac- 
turing deposited -carbon resistors. The gold 
cathode in the bottom of the bell jar being 
inspected is used to sputter n layer of gold 
on the ends of the carbon- coated resistor core. 
The gold termination forms a contact on each 

end of the resistor. to which the succeeding 
machine in the line attaches caps and wire 
leads. 7 

Battery- Powered Electromagnet 
A battery- operated cicftrwnugnct. dcrcloprd in l tien rbide lab- 
oratories. is used in a demonstration of the company's standard flash- 
light batteries. Two D -size cells power the candy- striped 7" diameter 
magnet which is supporting the automobile. 14' hen the technician re- 

moves the batteries, the car drops to the ground. The same two bat- 

teries are then used tu operate a Ilashlight. The electromagnet, which 
can hold the car for about 25 minutes. draws l2 amps from the 
batteries. 7 
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THE 
"TRANS- SELECT" 

AUDIO 
GENERATOR 

V2 
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V7 RI7 
MTG. BRACKET 
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BULKY, tube -equipped instru- 
ments, drawing considerable 
current and dependent on pow- 

er lines, are often inconvenient to use. 
Transistors, with their promise of min- 
iaturization, low power requirement, 
and the flexibility of battery operation, 
often tempt the designer or constructor. 

However, transistors may pose prob- 
lems of their own. In the case of this 
audio generator, for example, the prob- 
lem of providing a constant output 
without introducing distortion and tem- 
perature instability had to be faced and 
resolved. Also, the use of transistors 
often increases equipment cost. That is 
hardly the case here. With reasonably 
careful shopping, total cost for this 
audio generator, using new parts, 
should not exceed $20. This is not high 
for the features provided. 

The instrument produces clean sine 
waves over a wide range. It gets its 
name in part from the fact that tran- 
sistors are used instead of tubes, and in 
part from the means by which output 
frequency is determined. Instead of con- 
tinuously variable tuning, a binary 
method of switching selects discrete 
frequencies. Four switches are used to 
select four basic frequencies as follows : 

10. 20, 40, and 80 cps. However, the 
switches add up. For example, throwing 
the 10 -cps and 20 -cps switches simul- 
taneously will give an output of 30 cps. 
Thus all frequencies from 10 to 150 cps 
are available in steps of 10 cycles with 
the use of the switches singly or in 
various combinations of two or more. 

In addition, a 4- position range switch 
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R23 

R21 

V6 
B 

RII 
CIO 

R22 

C12 

Fig. 1 . Frequency switches IS -Si may be used in combination. 

By STANLEY E. BAMMEL 

It's small, light, battery -powered, 
and can be built at reasonable cost; 

yet it yields clean output and good 

level from 10 to over 100,000 cps. 

Fig. 2. Most of the components mount on this polystyrene board. 

multiplies this basic range by 1, 10, 100, 
or 1000. Theoretically this provides out- 
put from 10 cps to 150 kc. Due to high - 
frequency circuit losses, however, the 
top end reaches only to about 110 kc., 
still providing a wide range. Output 
amplitude is up to half a volt (r.m.s.). 

The Circuit 
The bridged -T oscillator used, a basic 

version of which is shown in Fig. 3, is 
essentially an amplifier with both posi- 
tive and negative feedback. The re- 
generative loop tends to produce and 
sustain oscillation at any frequency. 
The degenerative loop has the opposite 
effect, but is frequency- selective be- 
cause it includes the bridged -T network. 
The latter acts as a filter for the chosen 
frequency of oscillation, at which nega- 
tive feedback is suppressed. Thus the 
positive feedback is bucked at all fre- 
quencies but the one desired. 

Fig. 3. Basic circuit: feedback paths 
cause oscillation and choose frequency. 

The complete circuit is shown in Fig. 
4. Positive feedback is obtained through 
R,, and C,., in parallel. The latter com- 
pensates for high- frequency circuit 
losses, as does Cu. The bridged -T net- 
work components include R, through R.. 
and C, through C,. The particular re- 
sistors used depend on the basic fre- 
quency chosen, while the capacitors de- 
pend on the selected multiplier range. 

V,, in the grounded- collector or emit- 
ter- follower configuration, provides the 
high input impedance necessary to 
avoid loading down the network. This 
high impedance also tends to minimize 
variation in circuit gain at different fre- 
quencies, helping to simplify the prob- 
lem of providing constant amplitude. 
This stage is biased at its base, through 
the network, from the emitter of V.;. 
V_, another emitter -follower, is biased 
through R,.,. The latter provides a con- 
siderable amount of negative d.c. feed- 
back to stabilize the d.c. circuit. 

Collector output from V:, a conven- 
tional grounded -emitter amplifier, is fed 
to the emitter of V., a grounded -base 
stage. The latter, which may at first 
seem superfluous, serves more than one 
purpose. It permits direct coupling to 
V:. It can have a higher emitter- collec- 
tor voltage than could V- alone; thus 
a greater undistorted output voltage is 
obtainable. But its most important 
function is that it facilitates amplitude 
control. As will be explained later, a 
point in the circuit is needed for control 
where signal level is low. This point is 
the junction between the collector of 
V. and the emitter of V,. 

ELECTRONICS WORLD 
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TT- 
.000 Si. 

Fig. 4. Although seven transistors ore called for by the circuit, they are low -cost types. 

P2 

i sy aoo 

II,00 1 1 Ps 

TTTT 
R,, R.-110.000 ohm, != w. res. (Se text) 
R,, R,- 55,1100 ohm, '.= w. res. (see test) 
R, R,- 27,500 ohm, ' i w. res. (see test) 
R:. R.- 13,750 ohm, 1 w. res. (see test) 
R.-- 15,000 ohm, '/ w. res. 
4,5. R,:, L0, 12,-47.000 ohm, '/t w. res. 
R,,, 12 n-2200 ohm, '-Z w. res. 
R. R,e, R, -470 ohm, I. te. res. 
R s, R u. -4700 ohm, ' = w. res. 
R u -1000 ohm, '/t w. res. 
12:, -1S00 ohm, '/: w. res. 

1800 ohm, 't w. re s. 

500 ohm linear taper pot 
Cr. C: -.05 pl. inhaler capacitor (see text) 
C -.5 pl. tabular capacitor (see text) 
C.,. C5-.005 pl. tabular capacitor (see text) 
Cs. C.-500 ppl. mica capacitor (see text) 
C7-50 ant. miro capacitor (see text) 
C,-10 ,sf., 3 v. elec. capacitor 
C,, -220 psi/. disc or miro capacitor (see text) 
C11-68 pp/. disc or mica capacitor (see text) 

C: - -25 pl.. 6 v. elec. capacitor 
CR, -1N60, 1N295 or other diode 
S. -D.). 4 -pos. rotary switch 

Ss- D.ps.t. slide switch 
S..- S.).d.f. slide switch 
S:- S.).s.t. slide switch 
R, -Four 1.5 -volt p,nlite cells in series V V.., Vs, V.- "x -p-x" transistor (2N229 ur 

other general-purpose type) 
V:, l'., l'r- "pn -p" transisto (2N1365 or 

other eeneralpnrpose type) 

Output stage V.,, an emitter -follower, 
provides isolation and a low output im- 
pedance so that neither the external 
load nor the feedback circuits will load 
down the gain. With switch S.. in the Xl 
position, as shown, potentiometer R 
may be roughly calibrated from 0 to .5 
volt. Throwing S. to the X.01 position 
attenuates output about 40 db, so that 
R_, may be set from 0 to 5 mv. 

Transistors V., and V,, in conjunction 
with diode CR., provide automatic am- 
plitude control as follows: V. is normal- 
ly biased to cut -off. When signal ampli- 
tude from V.: exceeds a certain level, 
V,: begins to conduct on negative peaks, 
with the current it passes being in pro- 
portion to the excess amplitude. This 
current is filtered by C,_, goes through 
CR,, and biases V,. The emitter of V: 
is connected back to the previously 
mentioned junction of V:, and V,, at 
which point V, grounds out some of the 
signal. How much of the signal is 
dropped through V. depends on the bias 
current to the latter from V, and CR,. 
Thus circuit gain is automatically re- 
duced to keep amplitude at the proper 
level. 

Ordinarily the nonlinearity of the 
diode and V, in the control loop would 
introduce distortion. However, since the 
amplitude of signal at the point in ques- 
tion, the collector of V:,, is quite low, 
the effect is negligible. With this ar- 
rangement, amplitude control is excel- 
lent. If the generator is properly cali- 
brated. output will not vary more than 
±.5 db. 

Construction 
The author's version was built into 

November, 1961 

an LMB chassis box 3" x 4" x 6 ". Out- 
side and inside of the completed instru- 
ment can be seen in Figs. 1 and 5. Wher- 
ever possible, the terminals on the con- 
trols were used to mount parts. Other 
parts, except for batteries, were 
mounted on a polystyrene board about 
2" x 2% ", which may be seen edge -on to 
the right in Fig. 5. Board layout is 
shown in Fig. 2. In general, physical 
construction should present few prob 
lems. Probably the best procedure is to 
build the unit with everything in its 
place except for the frequency- deter- 
mining components (R, through R, and 

C, through CO. the latter to be installed 
permanently after values are found. 

Calibration & Adjustment 
To achieve good accuracy and to 

maintain constant amplitude at differ- 
ent frequencies, care must be exercised 
in choosing certain component values. 
A review of how such values relate to 
performance is in order before pro- 
cedure is described. Two characteristics 
are involved. 

For the amplitude to remain constant 
at different frequencies, the pairs of re- 

(Continued on page 72) 

Fig. 5. Note used of matched pairs for critical resistor and capacitor values. 

R2 

R3 

S3 
R4 

R5 
S4 

R6 
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METAL DISK 

PERMANENT 
MAGNET 

\ W IRE WOUND 
BOBBIN 

Fig. 1. The magnetic headphone. 

ONE OF the most enjoyable ways 
to listen to stereo programs is 
through stereo headphones in- 

stead of a dual- speaker system. While it 
is true that such listening has not en- 
joyed great popularity in the past, main- 
ly because of the limited response of 
early units, major advances in recent 
years have widened the frequency re- 
sponse to the 30 -cycle region at the bot- 
tom and to well beyond 16,000 cps at 

DIAPHRAGM 

\ 'EL ECTRODE S 

BARIUM TITANATE CERAMIC OR 
ROCHELLE SALT CRYSTAL 

Fig. 2. Crystal or ceramic headphone. 

the top and headphones are at last com- 
ing into their own. 

Headphone listening has a number of 
advantages over speaker listening. The 
first advantage is economic -a good pair 
of stereo headphones costs considerably 
less than a pair of good speakers. For 
example, the least expensive stereo head- 
phone sells for about two dollars %while 

the most expensive pair goes for around 
80 dollars. The second advantage is that 
since headphones are such sensitive de- 
vices, they require only a few milliwatts 
of audio power to drive them. Conse- 
quently, audio amplifiers are not driven 
into overload regions and, as a result, 
even low -power and economy amplifiers 
give excellent results when used with 
headphones. 

In addition, the use of headphones 
completely eliminates the vexing prob- 
lems of room acoustics which are encoun- 
tered when speakers are used. Thus, such 
matters as room resonances, unwanted 
reverberation, excessive mixing of the 
stereo signal, and doubling do not enter 
the picture in headphone listening. 

Of course, headphone lis- 
tening isn't entirely without 
drawbacks. Headphones will 
allow you to listen to program 
sources at the highest volume 
level you desire, but even the 
best designed headphones 

DIAPHRAGM OR CONE 

PERMANENT MAGNET 

Fig. 3. The dynamic headphone. 

fort after a while. In addition, a first -rate 
speaker system is capable of a somewhat 
wider reproduction range than the best 
headphones available today. Then, too, 
headphone listening tends to be "anti- 
social" since it is hard to share your en- 
joyment with a group. Headphones limit 
your "mobility" while listening to the 
length of the connecting cable. 

Types of Stereo Headphones 
Virtually all modem headphones fall 

into one of three generic groups: mag- 
netic, crystal, or dynamic. In all the units 
we checked, only one was found to fall 
outside these categories -it being a vari- 
able- reluctance device. 

Magnetic Headphones: The magnetic 
headphone consists of a permanent mag- 
net and a bobbin or spool wound with 
fine wire. See Fig. 1. Some magnetic 
headphones contain two of these bobbins 
in each earphone cup, while the less ex- 
pensive ones usually contain a single 
bobbin. The permanent magnet is in- 
serted through the center of the bobbin 
and the entire fixture is mounted in a 

plastic case. A thin metal disk or dia- 
phragm, about 2" or 3" in diameter, is 

placed on top of the magnet -bobbin com- 
bination so that it just barely touches the 
magnet and the outside rim of the plastic 
housing. 

When an audio signal is impressed 
cause some physical discom- across the bobbin coil, it reinforces or 

Listening to Stereo 
By STEVEN HAHN !Round Hill Associates 

This method has advantages of 

`freedom from room acoustics problems. 
48 ELECTRONICS WORLD 
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opposes the magnetic field produced by 
the permanent magnet. Thus, the 
strength of the magnetic field Nvill vary 
in direct proportion to the audio signal 
impressed across the bobbin coil. This 
causes the metal diaphragm to move 
back and forth, thereby setting up sound 
waves. 

An unusual twist to this principle is 

employed in a stethoscope -type magnetic 
headset. In this unit, the magnetic driv- 
ing system rests approximately on your 
collarbone and the sound is actually 
piped through 3.i" plastic tubing into your 
ears-just Like a stethoscope. However. 
the manufacturer has arranged the plas- 
tic piping in such a manner that one leg 
is somewhat shorter than the other. This 
means that the sound from one channel 
will reach your ear before the sound from 
the other channel. As a result, a very 
slight amount of acoustic delay (on the 
order of a few microseconds) is obtained. 
This delay gives a very slight reverbera- 
tion effect which, according to the manu- 
facturer, increases intelligibility. 

Magnetic headphones are extremely 
rugged and will withstand a great deal of 
abuse. They are not expensive -varying 
in price from $2.00 to about $16.00. 
Their over -all frequency response is 
about 100 to 8000 cps and they are of- 
fered in virtually any impedance up to 
about 6000 ohms. 

Crystal and Ceramic Headphones: 
The crystal headphone is a device which 
operates on the piezo- electric principle. 
See Fig. 2. Actually, such a unit is similar 
to a crystal phonograph pickup only 
working in reverse, i.e., converting elec- 
trical energy into mechanical energy - 
sound. 

The headphone contains a material 
which physically vibrates when an elec- 
trical voltage is impressed across it. This 
material is usually a slug of Rochelle salt. 
13arium titanate ceramic material also ex- 
hibits piezo -electric properties and may 
be used. 

In a crystal or ceramic headphone, two 
electrodes are attached to the piezo- 
electric material and this material is then 
mounted in the headphone case. A thin 
plastic circular or cone diaphragm is then 
glued to the piezo -electric material and 

TO 

STEREO 
PREAMP 

CHANNEL A 

COMMON 

CHANNEL B 

TO 

POWER 
AMPLIFIER 

HIGH -IMPEDANCE 
STEREO HEADPHONES 
1000 II. AND UP 

CONNECTING STEREO HEADPHONES 
TOA PREAMPLIFIER 

(A) 

CHANNEL A RI 

CHANNEL B 

HEADPHONES 
4 TO 6OO 1L 

RI, R2- 200011, IWATT MINIMUM 
R3,R4 -RESISTANCE MATCHES SPEAKER IMPEDANCE, 

WATTAGE EQUALS MAXIMUM AMPLIFIER WATTAGE 

IB1 

Fig. 4. Methods used to connect stereo headphones to (AI preamp and (BI power amplifier. 

supported at the rim by the headphone 
case. When an audio signal is impressed 
across the crystal, it physically vibrates 
in accordance with the signal and sound 
is heard from the diaphragm. 

Crystal or ceramic headphones are 
capable of extremely wide reproduction, 
especially at the high -frequency end. 
However, they, are sensitive to vibration 
and can be permanently damaged if di- 
rect current flows through the piezo-clec- 
trie substance. As a result, these head- 
phones must never be hooked across a 
d.c. voltage source. This can be easily 
avoided by using a .1 to .01 ,nf. blocking 
capacitor. Even when headphones are 
used on anti() signals, care should be 
taken not to impress a high voltage across 
them, since too much a.c. can perma- 
nently damage the sensitive piezoelec- 
tric material. 

Crystal and ceramic headphones are 
the most sensitive of the three generic 
types. They cost from a few dollars to as 
much as S30 and they are invariably 
high -impedance devices- 10,000 ohms to 
100,000 ohms. 

Dynamic Headphone: The dynanlie 
headphone is as rugged as the magnetic 
type and a well -designed unit is capable 
of about as wide a frequency response ;I 

the crystal type. Sec Fig. 3. As a 
matter of fact, a good dynamic 
headphone excels the crystal in 
the matter of low -frequency re- 
sponse. In addition, it is difficult 
to damage a dynamic headphone 
by impressing large audio signals 
across it. However, in all fair- 
ness, it must also be stated that 

E> with Headphones 

lower cost, reduced power needs, 

Complete headphone directory included. 

the dynamic headphone is usually the 
highest priced of the three. 

A dynamic headphone is really a min- 
iature speaker system: in other words, a 
coil of wire is attached to a diaphragm - 
not unlike the cone of a speaker. This 
coil- diaphragm combination is placed in 
the air gap of a metal structure using a 
fixed permanent magnet. As the audio 
signal is impressed across the coil, the 
entire diaphragm system moves back and 
forth in the magnetic field, thereby gen- 
erating sound. in some ways the dynamic 
headphone is similar in operation to the 
magnetic headphone. However, in the 
magnetic unit, the toll is wound around 
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AKG K -50 

S. G. Brown "Super -K" 

Cleyite-Brush BA-200 

(I 

Knight KN840 

50 

Koss SP -3 

01110"`etNil 

Permoflux BDHS28 

Plastic Mold LT -100 

Radio Shack A91L150 

Rye Sound S -1S 

Sargent -Rayment 
" Binaphone" 

Sharpe HA10 

the magnet and remains fixed, while the 
dynamic headphone coil is attached to 
the diaphragm and moves back and forth 
with it. 

Dynamic headphones are considerably 
more sensitive than magnetic units al- 
though not as sensitive as crystal head- 
phones. Some inexpensive dynamic types 
can be purchased for a few dollars. How- 
ever, the better units cost anywhere from 
$25 to $80. Most dynamic phones have 
impedances that are in the 4 to 16 ohm 
range. 

One manufacturer has actually cvnn- 
bined a set of dynamic phones with ce- 
ramic units, coaxially mounted in the 
saine set of earpieces. The ceramic units 
reproduce the higher frequencies via a 
crossover network, while the dynamic 
reproducers handle the lower frequen- 
cies. 

Variable- Reluctance Headphone: In 
the variable -reluctance headphone a pair 
of fixed, rectangular permanent magnets 

is used in conjunction with a small flat 
coil to provide the driving force. A thin 
metal disk or diaphragm, separated from 
the magnetic structure, completes the 
magnetic path through an air gap. The 
permanent magnets are mounted par- 
allel to the disk, and on the face of the 
coil away from the disk. 

Audio current through the coil varies 
the magnetic flux in the gap and causes 
the disk to vibrate and produce sound. 
The operating principle is much the 
same as that of the magnetic headphone 
( shown in Fig. 1), although the physical 
construction is somewhat different. The 
variable- reluctance headphone gets its 
name from the changes in reluctance of 
the magnetic path as the metal disk vi- 
brates. Only one manufacturer currently 
produces a headset of this type. 

Connecting Stereo Headphones 
Stereophonic headphones come in a 

(Continued on page 108) 

Table of presently available stereophonic headphones. 

MANUFACTURER MODEL PRICE I TYPE IMPEDANCE 

AKG K-50 $24.50 Dynamic 400 ohms 
BEYER DT48 $79.50 Dynamic 5 ohms 
BROWN, S.G. Super-K $32.50 Dynamic 52 ohms 
CLEVITE -BRUSH BA-200 $16.35 Crystal 45,000 ohms 

BA-205 $22.50 Crystal 100,000 ohms 
BA-206 $26.15 Crystal 50,000 ohms 
BA-220 $29.95 Crystal 50,000 ohms 

GENERAL PHONES CLC-B-16 $29.40 Var.- Reluct. 3.2 -16 ohms 
KNIGHT KN840 $22.95 Dynamic 16 -600 ohms 
KOSS SP-3 $24.95 Dynamic 4 ohms 
LAFAYETTE F616 $15.95 Dynamic 4 -8 ohms 

F618 $15.95 Dynamic 8 ohms 
MS431 $ 2.35 Magnetic 6 ohms 
MS432 $ 2.45 Magnetic 5000 ohms 
MS433 $ 1.95 Crystal 45,000 ohms 

PERMOFLUX BDHS28 $45.00 Dynamic 12 ohms 
BDHS17 $50.00 Dynamic 300 ohms 
HDB16/ 16 $40.00 Dynamic 16 ohms 

PLASTIC MOLD LT-100 $30.00" Dynamic 10 or 300 ohms 
RADIO SHACK A91 L155 $ 1.98 Crystal 70,000 ohms 

A91 L150 $ 2.49 Dynamic 10 ohms 
RYE SOUND S-1 S $15 -$17" Dynamic 15,120, 500, 2000, 

4000 ohms 
UCL-1 S $12 -$14* Dynamic 3.2 -8000 ohms 

SARGENT-RAYMENT Binaphone $24.50 Dynamic 16 ohms 

SHARPE, E. J. HA-10 $43.50 Dynamic 10 ohms 

SUP ERE X ST-M $29.95 Cer. /Dynamic 8 -16 ohms 
ST-S $19.95 Dynamic 8 ohms 
ST-48,600, 

2000 
$ 2.35 Magnetic 4 -8, 600, 

2000 ohms 
ST-4000 $ 2.65 Magnetic 4000 ohms 

TELEX HA V-13 $13.50 Magnetic 128 or 2000 ohms 
HDP $24.38 Dynamic 6 ohms 

TRIMM 
- Arproximete price. 

50-14 $15.60 Magnetic 4, 300, 1000, 
6000 ohms 

Superen ST -M Telex HDP 

rTh 
,0 

Trimm 5014 
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Standing -Wave 
Indicator 

for CB Testing 

WITH input to a Citizens Band trans- 
mitter limited to a relatively low 
power of 5 watts, it is desirable, for 

greater signal coverage, to deliver as 
much r.f. power to the antenna as pos- 
sible to obtain maximum radiation in- 
tensity. This requires good impedance 
matching in the antenna system. Among 
other things, antenna impedance will 
vary with height above ground and its 
immediate surroundings. 1Vhen the an- 
tenna presents an impedance to the 
transmission line which is equal to the 
characteristic impedance of the line the 
antenna will absorb all the r.f. power. 
When the antenna does not match the 
line, some of the power is reflected back 
toward the input end of the line. This 
reflected energy, which sets up standing 
waves, is wasted power and increases 
with increasing antenna -line mismatch. 

A simple way to check standing -wave- 
ratio is to use a resistance bridge. The 
miniature indicator here described em- 
ploys this method and includes a self - 
contained null rectifier and meter. 

Circuit Details 

The basic bridge circuit is shown in 
Fig. 1. The four resistive arms of the 
bridge are composed of R.. R,,. R... and 
R. The resistance values of R. and R,. 
are not critical but they should be as 
nearly identical as possible. R, is the 
unknown impedance and is compared 
against resistor R. which can be termed 
the standard arm of the bridge. When 
R, /R. is equal to R. /R, there is no po- 
tential difference at the points where 
the meter is connected, the bridge is 

November, 1961 

The completed standing -wave indicator constructed by the author. 
Standard coaxial connectors are used for output and input. A 

handle was added to the 4" x 4" x 2" metal cabinet for carrying. 

Interior view. All parts are attached to front panel. A metal 
41 shield divides the bridge circuit from the null- detection circuit. 

Bridge resistors are placed at right angles to each other as shown. 

By HAROLD REED 

Construction of compact antenna -matching 
bridge for most efficient power transfer. 

Fig. 1 Basic resistance bridge circuit. 

balanced, and the meter reads zero. If 
R.r does not match R.. the bridge is un- 
balanced, a potential difference exists at 
the meter terminals, and the meter de- 
flects. 

In the practical application of the 
bridge in the standing -wave indicator. 
arm R, is replaced by the transmitter 
end of the antenna transmission line and 
R. is made equal to the rated character- 
istic impedance of the line. It is con- 
venient to make R, and R,: the same 
value as R. See Fig. 2. The meter of 
Fig. 1 is replaced by a crystal diode rec- 
tifier- microammeter circuit for null 
detection. Resistor R. provides a high 
meter -circuit impedance to prevent 
bridge loading, while R is used for full - 
scale meter adjustment 

Assembly Details 

The standing -wave indicator is as- 
sembled in a 4" x 4" x 2" cabinet. All 
component parts are attached to the 
front panel. The bridge circuitry is 
placed on the upper half of the panel 

and the rectifier -meter circuit is located 
on the lower half. A metal shield plate. 
attached to the panel and secured under 
the lower coax -connector screws, is in- 
serted between these two sections of the 
complete circuit. The shield is included 
to minimize stray coupling between the 
bridge components and the rectifier - 
meter circuit. Also, to avoid stray cou- 
pling, the bridge arms are separated and 
placed at right angles to each other. 
Short, direct lead dress is employed in 
connecting the component parts. 

The indicator is designed to be used 
(Continued on pa!1e 801 

Fig. 2. Complete schematic of indicator. 

R, 

R2 

R,R..R. 51 ohm. I r. , arhma re... 
(Allen- Bradley, See test, 

R.- -5031fi1l ah, aainiab,re pot 
R. Shan ohm, r a. . . 

C..OBJ l,f. raire capacitor 
CM-Crystal dinde (Raytheon 1N66 or equip.) 
31, tl SO d.c. microammeter 

-Coax eonnerto IA naphrnol 33-1R 
Type 30.239, 

1 -4" r P" r 2" metal cabri 
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PHASING 
THE STEREO SYSTEM 

By RALPH GLASGAL 

Methods used to detect and to correct for improperly 
phased recordings and high -fidelity stereo components. 

THAT proper phasing of stereo 
components seems to "faze" pro- 
fessional and amateur audio- 

philes alike is demonstrated by the 
continuing availability of out -of -phase 
records and by persistent reports of 
out -of -phase hi -fi show demonstrations. 
Perhaps this is so because phase distor- 
tion is the most difficult aural distortion 
to detect by casual, or hectic, listening 
methods. The human ear is less sensitive 
to phase distortion than to frequency or 
harmonic distortion, especially where 
only one sound source is involved. Nev- 
ertheless, in this era of stereophonic 
reproduction and low -distortion compo- 
nents. phase distortion must be elimi- 
nated from multi -channel systems if the 
best possible sound reproduction is to 
be obtained. 

This article will survey some of the 
methods used to detect and compensate 
for incorrectly phased recordings and 
components. 

What Is Phase? 
First, let us define what is meant by 

"phase" in a multi- channel system. All 
audio waveforms, no matter how com- 
plex, can be reduced to a series of sine 
waves differing in amplitude, frequency, 
and phase. Phase in this context refers 
to the position of each sine -wave com- 
ponent in time relative to all the other 
sine -wave components. It has been 
demonstrated by experimenters at Bell 
Telephone Laboratories that the ear is 
insensitive to the phase of these sine 
waves. This conclusion applies only to 
a single waveform issuing from a single 
sound source. \Ve might call this "in- 
ternal" or "self" phase. Thus it is neces- 
sary to consider only external phase 
problems and characteristics. 

External phase is the time relation- 
ship between two waveforms of the 
same waveshape emanating from two or 
more separate sound sources. The ear is 
exceptionally sensitive to external phase 
shifts. Indeed, the existence of stereo 
perception is. to a large extent, depend- 
ent on the ear's ability to detect even 
small external phase differences. 

Stereo perception depends on a com- 
bination of amplitude and time differ- 
ences between two or more channels. It 
is the recording engineer's job to cap- 
ture these amplitude and time differ- 
ences in a practical and effective man- 
ner. It is the function of the reproducing 
system to transmit these amplitude and 
time differences with as much fidelity 
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as possible so as to re- create accurately 
the stereo image captured by the re- 
cording engineer. 

The simplest form of phase distortion 
is a complete change in the polarity of 
one channel with respect to the other. 
The aural results of such distortion are 
reduction of bass response. lack of cen- 
ter- channel presence, and a generally 
confused sound pattern. The loss of bass 
response occurs because of acoustic can- 
cellation of completely out -of -phase sig- 
nals in the listening room. The ampli- 
tude of the lower bass frequencies is 
affected more than that of the higher 
frequencies because the microphone 
spacing used to make most stereo re- 
cordings is small compared to the wave- 
lengths of the lowest bass frequencies. 
so that the low bass always arrives at 
both microphones essentially in- phase. 
Thus, if the two signals are combined 
out -of- phase, electronically or acousti- 
cally, bass cancellation will occur. 

As will be described, it can easily be 
demonstrated that identical in -phase 
signals applied to two loudspeakers pro- 
duce a virtual image midway between 
them for a listener who is sitting be- 
tween the two speakers. The reproduc- 
tion of solo or center orchestral instru- 
ments from two side loudspeakers is 
only possible because of this effect. If 
the phase of one speaker is reversed, the 
ephemeral center image is destroyed 
and the side speakers are heard individ- 

Fig. 1. Simplest phase -reversal switch. 

ually. In general. it can be said that any 
tampering with the phase or timing of 
one channel of a stereo signal with re- 
spect to the other is detrimental. 

An inexperienced stereo listener 
should practice listening to these phase 
effects so as to recognize them more 
easily when they appear unbidden later 
on. A very simple experiment and one 
which does not require elaborate equip- 
ment is performed by feeding the output 
of a single power amplifier to a set of 
stereo headphones. Headphones have 
the virtue of eliminating the effects of 
room acoustics and of magnifying out - 
of -phase defects to the point where they 
become very easily detectable by even 

I he most inexperienced stereo listener. 
Some means of reversing the leads to 

one earphone should be provided. Any 
type of program or test tone material 
can be used. A few minutes of A -B test- 
ing, by reversing the phase of the signal 
to one earphone, will demonstrate the 
basic character of out -of -phase sound 
reproduction. It is interesting to note 
that bass cancellation does not occur 
when headphones are used. This proves 
that the bass cancellation occurs acous- 
tically in the listening room and not in 
the brain. The brain does not interpret 
phase differences in terms of volume 
level but in terms of direction, distance, 
and precedence. 

System Phasing 
Now that we understand and can rec- 

ognize the nature of phase distortion, 
let us consider the phasing of stereo- 
phonic recording and reproducing sys- 
tems. Since phase meters or oscillo- 
scopes are not usually available to the 
audiophile. we will consider methods 
that rely only on the ability of a prac- 
ticed ear to detect phase discrepancies. 

First, we must standardize and adjust 
loudspeakers to produce a strongly in- 
phase sound pattern that ears can read- 
ily detect. This procedure also insures 
superlative stereo reproduction if ap- 
plied rigorously. First connect an FM 
tuner to the input of a power amplifier. 
Remove the antenna from the tuner, dis- 
able its a.f.c., as well as any noise- 
muting circuit and tune it to an area of 
the FM band where there are no sta- 
tions. Use the multiplex output jack if 
the tuner has one. Connect both loud- 
speakers to he phased to the single 
power amplifier. Wide -band noise should 
be heard from both speakers at equal 
volume. 

If widely dissimilar speakers are in- 
volved, balance must be obtained by 
using different output impedance taps 
for each speaker or by using a previ- 
ously phased stereo power amplifier 
with balancing controls. The object is 
to manipulate balance controls. speaker 
position, listener position. tweeter or 
mid -range level controls. and the phase 
of one speaker until the noise coming 
from the individual speakers merge 
into a single noise source emanating 
from a point between the two speakers. 

Sometimes, if very dissimilar multi - 
speaker systems are used, particularly 
ones with complicated crossover net- 
works and eccentric frequency and 
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phase characteristics, no noise image 
can be formed and phase reversing 
makes little difference in the quality 
of the noise. In such a set of speakers, 
the phase versus frequency relationships 
are so widely divergent that the speak- 
ers cannot be maintained in -phase with 
each other in more than one region of 
the audio band at a time. Speakers that 
cannot produce an effective center noise 
image are not suitable for use in a 
stereo system and should either be al- 
tered or discarded in this application. 

Beware also of tweeters that are not 
in -phase with their own woofers. Acous- 
tic cancellation can occur near the 
crossover points and phasing such a 
speaker with another not similarly af- 
flicted can be an exasperating experi- 
ence! A tweeter may be phased with 
its woofer by applying a signal at the 
crossover frequency from a signal gen- 
erator or a test record. Correct phasing 
produces the loudest sound to an ear 
located equidistant from both sources. 
If possible, the components of the cross- 
over network should be shorted while 
this test is being made. If the terminals 
of both tweeter and woofer are ac- 
cessible, phase is best accomplished by 
using a flashlight battery and observing 
the direction of cone motion when the 
battery is applied to each pair of ter- 
minals in turn. 

Once two loudspeakers have been re- 
liably phased they can be used, in turn, 
to check other stereo components for 
phasing. The basic method for doing 
this consists of applying a monophonic 
signal to the stereo system involved and 
listening for the characteristic in -phase 
and out -of -phase sound over the previ- 
ously standardized loudspeaker system. 

Thus a control amplifier or power 
amplifier -preamp can be phased by put- 
ting the controls in the monophonic 
position and listening to any program 
source or by applying the same signal 
to both channel inputs simultaneously. 
A stereo control and amplifier system 
may also be checked for phase and bal- 
ance by momentarily connecting a single 
loudspeaker from the high tap on one 
amplifier to the same tap on the other. 
With the same signal fed to the inputs 
of both channels, no sound will be heard 
from the loudspeaker, if both phase and 
balance are exact. The balance should 
be adjusted to produce the least sound 
possible. Whatever residue of sound re- 
mains is then due to differences in phase 
between the two channels. Often, ad- 
justment of tone controls improves bal- 
ance and introduces phase shift that 
improves the null. If the channels are 
completely out -of- phase, the balance 
control is ineffective and no null can be 
obtained. 

Stereo phonograph cartridges may be 
phased by playing a monophonic record 
through a stereo system and listening 
for the null, as before, or for a center 
image. Likewise, a tape recorder can be 
checked for phase by recording the same 
signal on both channels and listening 
for the null or center image on the 
standard system during playback. The 
null method, while more complex than 
the center -image method, has the virtue 
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of being more sensitive to small phase 
shifts and does not require special lis- 
tening abilities. The center -image meth- 
od, however, requires no special wiring 
and is good enough to detect blatant 
phase errors. 

Microphones can be phased by plac- 
ing a sound source equidistant from 
them and listening for a center image 
on the standard system. 

Changing the Phase 

There are only a few places in a 
stereo sound system where phase 
changes can be made conveniently: at 
the power amplifier output terminals, 
stereo cartridge output terminals, tape 
record or playback head terminals, and 
microphone output or transformer ter- 
minals. Changes at the three latter 
points affect only the phase of the com- 
ponents involved, whereas reversal of 
the power amplifier leads changes the 
phase of the entire system. 

INPUT 

250V. TO 350V.D.L. 

IOOK 

470K 

REV. 

2.2 K 

IPf. 

OUTPUT 

I00K 

NOR. 

Fig. 2. Phase -reversal circuit that may 
be employed with the split -load inverter. 

The phasing of an FM tuner with a 
multiplex adapter is a more difficult 
matter. We can assume, in most cases, 
that a tuner and adapter of the same 
make will be designed to produce in- 
phase outputs but when an adapter of 
one brand is connected to a tuner of 
another make, there is a 50 per -cent 
chance that the outputs will be out -of- 
phase. Unfortunately, the monophonic 
signal needed to phase a multiplex sys- 
tem reliably by ear is not easily come 
by. Broadcast stations almost never 
transmit monophonic multiplex so phase 
must be determined by using stereo 
material that is being broadcast. This is 
most easily done with a coordinating 
phase meter but it can be done by ear, 
using the standard system and a phase - 
reverse switch for A -B testing. 

The audiophile's phase problems do 
not end when his own equipment is in- 
phase. It is a rare stereo record collec- 
tion that does not contain several out - 
of -phase discs. There are records that 
are in -phase on one side and out -of- 
phase on the other. There are also 
records that shift phase erratically be- 
cause they were edited from two master 
stereo tapes, one of which was in -phase 
and the other one of which was not. 

At least for the next few years, the 
phasing of stereo broadcasts is likely to 
be haphazard until studios discover and 

eliminate the out -of -phase cartridges, 
microphones, recorders, line amplifiers, 
modulators, etc. in their own equipment. 

Because of the prevalence and con- 
tinuing availability of out -of -phase pro- 
gram sources, it is desirable to incorpo- 
rate some means of phase reversal in 
all stereo systems that do not already 
have them. Fig. 1 shows the simplest of 
all phase -reversal circuits. This switch 
circuit is generally usable only if in- 
serted in the lead between amplifier and 
speaker. It is a very effective and simple 
method but has the disadvantage of 
making the phase change after the 
signal has been through the blend con- 
trol or tape recorder outputs. Thus, 
with only this phase- reversal circuit in 
a stereo system, it would be impossible 
to make in -phase recordings from out - 
of -phase program sources and the blend 
control would operate as a cancellation 
control. 

Figs. 2 and 3 show electronic phase - 
reverse circuits which can be used at 
almost any point in a stereo system. 
Fig. 2 is a common split -load phase in- 
verter, used to provide phase reversal. 
It has some disadvantages when used 
as a phase -reversing device. There is a 
loss of gain, the output impedance is 
not as low as it might be ( particularly 
at the plate), and distortion is higher 
than that obtained with the circuit of 
Fig. 3. This circuit, also known as an 
anode- follower, has very low distortion, 
very low output impedance, and no loss 
in gain -but it must be fed from a 
source impedance small compared to 
470,000 ohms or the gain in the reverse - 
phase position will decrease. The circuit 

250V. TO 350V.D.C. 

Fig. 3. Phase reversal with anode -follower. 

of Fig. 2 is independent of the input 
source impedance. 

Finally, it is necessary to point out 
that there are some stereo records to 
which the problems of external phase 
do not apply. These are recordings made 
with such widely spaced microphones 
that no part of the signal heard by one 
microphone is picked up by the other. 
Such a recording is completely uncor- 
related, produces no center image, has 
two channels but is not stereophonic, 
and is entirely unaffected by phase 
changes in the reproducing system. 
Such "pseudo- stereo" records are, un- 
fortunately, widely distributed among 
devotees of audible "ping -pong" 
matches. 
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3 By ED BUKSTEIN 
Author. "Digital Counters and Computers.. 

COMPUTER 
REGISTERS and ACCUMULATORS 

The versatile flip -flop, other roles aside, is involved 
with storing, transferring, and combining information. 

THE flip -flop stage is one of the 
essential building blocks of the 
digital computer. Stages of this 

type may be used for storing informa- 
tion in the form of binary numbers, and 
for performing mathematical operations 
on such numbers. 

The storage register, as the name 
implies, is used for storing or holding 
information. The register consists of 
stages of the type shown in Fig. 1, each 
stage storing a single bit of binary in- 
formation (either 0 or 1). In this cir- 
cuit, only one of the two triodes can be 
below cut -off. When V, is below cut -off. 
for example, V, must conduct because 
the plate voltage of V, is high enough 
to drive the grid of V, positive with re- 
spect to cathode. Likewise, if V, is below 
cut -off, its plate potential will raise the 
grid of V, to the saturation level. Since 
the circuit is stable in either one of 
two possible conditions, one of these 
conditions can represent binary 0 and 

O OUTPUT 

RESET O--E\ 

eer 

AenwAnwnrN . 

Fig. 2. A transistor flip -flop, like its 
tube counterpart, has two stable states. 

B+ 

0 

FF 

T III 
BLOCK 

DIAGRAM 
OF 

FLIP -FLOP 

54 

TRIGGER 

v2 

OUTPUT 

STEERING 
D10DES 

TRIGGER 

I-OSET 

Fig. 1. Basic to the flip -flop is its ability to store a binary bit, 0 or 1. 

I OUTPUT 

1--0 SET 

the other can represent binary 1. When 
triode V, in Fig. 1 is below cut -off, the 
stage represents binary 0; when V, is 
below cut -off, the stage represents bi- 
nary 1. 

As indicated in Fig. 1, the circuit has 
three input terminals: set, reset. and 
trigger. The set terminal is used to 
switch the circuit to the binary 1 con- 
dition. This is accomplished by applying 
a negative pulse to the set terminal, 
driving triode V, below cut -off. If a 
negative pulse is now applied to the 
reset terminal, triode V, will be driven 
below cut -off and binary 0 is now 
stored in the stage. 

If a flip -flop stage is already set (V, 
below cut -off), a pulse applied to the 
set terminal will produce no change in 
the circuit. Similarly, if a flip -flop stage 
is already reset (V, below cut -off) a 
pulse applied to the reset terminal will 
produce no change. By contrast, a pulse 
applied to the trigger terminal will al- 
ways reverse the stage regardless of its 
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previous condition. The two diodes in 
the trigger circuit are effectively con- 
nected between grid and cathode of the 
two triodes. Since, at any given instant, 
one grid is negative with respect to 
cathode and the other grid is positive, 
one of the two diodes is forward biased 
and the other is reverse biased. The in- 
put pulse applied to the trigger terminal 
passes through the conducting diode 
only and therefore reaches the grid of 
the conducting triode only. In this way, 
the input pulse is steered to the con- 
ducting triode. driving this triode below 
cut -off and reversing the condition of 
the circuit. It is for this reason that the 
diodes in the trigger circuit are referred 
to as steering diodes. 

The flip -flop has two output termi- 
nals, one from each plate. Since one 
triode is at saturation and the other 
is below cut -off, the voltage level is 
high at one output terminal and low 
at the other. When the stage is set to 
the binary 1 condition, a high level of 
voltage appears at the "1 output" ter- 
minal. When the stage is reset to binary 
0, a high level is available at the "0 
output" terminal. As indicated in the 
block diagram in Fig. 1, the three input 
terminals of the flip -flop are labeled 
reset, trigger, and set, and the two out- 
put terminals are labeled 0 and 1. 

A transistor flip -flop circuit is shown 
in Fig. 2. Since the collector of each 

iL 
TRANSFER 

PULSE 

JL 

TRANSFER 
GATE 

(AND CIRCUIT) 

Fig. 3. Transfer gate yields high -level 
output if flip -flop is in binary-1 state. 

transistor is resistively coupled to the 
base of the opposite transistor, only one 
of the two transistors can he below 
cut -off. When the left -hand transistor 
is below cut -off, for example, its collec- 
tor voltage is sufficiently high to raise 
the base of the right -hand transistor to 
the conducting level. As in the case of 
the vacuum -tube circuit of Fig. 1, a 
pulse to the set terminal will cut off 
the right -hand transistor, a pulse to the 
reset terminal will cut off the left -hand 
transistor, and a pulse to the trigger 
terminal will reverse the stage regard- 
less of its previous condition. A tran- 
sistor flip -flop fabricated in the form 
of a plug -in card is shown in Fig. 4. 

duce a high -level output only when both 
of the following conditions exist : 

1. Binary 1 is stored in the flip -flop so 
that its "1 output" terminal supplies a 
high level input to one of the and ter- 
minals. 

2. A transfer pulse is applied to the 
other terminal of the and circuit. 

If binary 0 is stored in the flip -flop, 
the "1 output" terminal will be at a 
low level. Under these conditions, the 
transfer gate cannot produce a high 
level output. The reason for the name 
transfer gate now becomes apparent : 

whichever binary hit is stored in the 

Fig. 4. A transistorized flip -flop fab- 
ricated in the form of a plug -in card. 

flip -flop appears at the output of the 
gate. If the flip -flop has a 1 in it, the 
gate produces a high level output when 
the transfer pulse is applied; if the 
flip -flop has a 0 in it, the gate output 
remains at a low level when the trans- 
fer pulse is applied. The gate output is 
represented as a positive pulse in Fig. 3. 

CLEAR 0- 

1L 

SHADED FLIP -FLOPS = BINARY I 

This assumes that the high level is 
more positive than the low level. If 
desired, however, the and circuit can be 
designed so that the high level is more 
negative than the low level. 

A five -stage storage register and as- 
sociated transfer gates are shown in 
Fig. 5. (In the computer, many more 
stages are used so that larger numbers 
can be stored.) As indicated, a clear 
terminal is available to permit all stages 
to he reset simultaneously. A pulse 
applied to the clear terminal therefore 
has the effect of erasing any binary 
number previously in the register. In 
Fig. 5. it is assumed that set pulses 
have been applied to three of the stages 
so that binary number 11001 is stored 
in the register. The shaded stages are 
assumed to be in the binary 1 condition. 
and the unshaded stages are assumed 
to be in the 0 condition. 

The three stages in the binary 1 con- 
dition supply high -level inputs to the 
associated transfer gates. When a trans- 
fer pulse is applied, these three gates 
produce high level outputs to represent 
the binary l's. The other two gates pro- 
duce low level outputs to represent the 
binary 0's. Binary number 11001 there- 
fore appears at the output terminals of 
the transfer gates when the transfer 
pulse is applied. 

The Accumulator 
The accumulator is an arithmetic 

circuit which, as the name suggests. 
accumulates (adds) binary numbers 
applied to its input terminals. As indi- 
cated in Fig. 6, the accumulator con- 
sists of flip -flop stages connected in 
cascade. In this respect, it is similar 
to a binary counter except that an in- 
dependent input terminal is available 
for each stage of the accumulator. Each 
time a stage switches from the 1 condi- 

-r 
UNSHADED FLIP -FLOPS BINARY 0 

1 I Ì 

T s 

FF 

o 

TRANSFER 
PULSE 

HIGH LEVEL HIGH LEVEL 
o 

LOW LEVEL 
o 

LOW LEVEL HIGH LEVEL 

Fig. 5. Binary information in flip -flops appears at output terminals of transfer gates. 

Fig. 6. Accumulator resembles binary counter, but each stage has independent input. 

Information Transfer 

The technique of transferring in- 
formation out of a flip -flop stage is 
illustrated in Fig. 3. As shown, an and 
circuit is used as a transfer gate. tSee 
"Computer Logic Elements," ELEC- 
TRONICS WORLD, December, 1960, for 
discussion of and circuits.) Since the 
and circuit can produce output only 
when both of its input terminals are at 
a high level, the transfer gate will pro- 

OR CIRCUIT 

/ 
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s 

FF ryfO 
. 
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IO 
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STORAGE REGISTER 

-FL o 
TRANSFER 

PULSE 

ACCUMULATOR 
(A) 

STORAGE REGISTER 

SHADED STAGES BINARY I 

UNSHADED STAGES BINARY O 

FF 

o 

FF 

0 

FFe 

FF 

o 

FF. 

FF 

o I 

F Fs 

ACCUMULATOR 

(B) 

Fig. 7. A storage register and accumulator connected for binary addition. The 
conditions shown are before IA) and after (B) a transfer puke has been applied. 

F F: FF, 

Fig. 8. A storage register and accumulator connected for binary subtraction. The 
conditions shown are before IA) and after (B) a transfer pulse has been applied. 
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PULSE 

STORAGE REGISTER 

ACCUMULATOR 

(A) 

STORAGE REGISTER 

SHADED STAGES BINARY I 

UNSHADED STAGES BINARY O 
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ACCUMUL ATOR 

(B) 

J 

tion to the 0 condition, it generates a 
pulse of the correct polarity to trigger 
the following stage. An or circuit is 
used for interstage coupling because a 
stage may receive an input from either 
of two sources: from the preceding 
stage or from its own independent input 
terminal. Since one of these inputs may 
attempt to switch the stage to 0 while 
the other input attempts to switch it 
to 1. the two inputs must not be allowed 
to arrive simultaneously. This is the 
purpose of the delay (usually an RC 
network) in the interstage coupling. 

For simplicity, the or circuits and 
the delays of the accumulator are not 
shown in Fig. 7. Here, it is assumed 
that binary number 01010 (equivalent 
to decimal ten) is stored in the accumu- 
lator, and that binary 01101 (equivalent 
to decimal thirteen) is in the storage 
register. These conditions are shown in 
Fig. 7A. If a transfer pulse is now ap- 
plied to the circuit, three of the trans- 
fer gates will produce high level outputs 
(labeled "X" in Fig. 7B). These high 
level outputs are applied to the trigger 
terminals of the associated stages of 
the accumulator. The following changes 
therefore occur in the accumulator: 

1. FF, receives a high level input and 
reverses its state to the 1 condition. 

2. FF_ receives no input and remains 
in the 1 condition. 

3. FF:: receives a high level input and 
reverses to the 1 condition. 

4. FF, receives a high level input and 
reverses to the 0 condition. 

5. FF: receives a triggering signal 
from FF, (which switched to 0) and 
therefore reverses to the 1. condition. 

After these changes have occurred, 
binary number 10111 is now in the ac- 
cumulator. This binary number is equiv- 
alent to decimal twenty- three and is 
the sum of the number in the storage 
register (13) and the number previously 
in the accumulator (10). The transfer 
pulse therefore causes the contents of 
the storage register to be added to the 
contents of the accumulator. 

Problems in subtraction can be per- 
formed either directly or indirectly. The 
indirect method is frequently used in 
the computer because it permits a re- 
duction in the total amount of circuitry 
required (the circuits used for addition 
are also used for subtraction). An ex- 
ample of the indirect method of sub- 
traction is shown below: 

step 1: 

step 2: 

step 3: 

step 4: 

8 
-3 

8 
+6 

8 
+6 
=14 

4 
+1 
=5 

The subtraction problem in step 1 is 
converted to an addition problem (step 
2) by using the nines complement. Two 
numbers that add up to nine are corn - 

(Continued on page 115) 
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Citizens Band Crystal Checker 
By HAROLD REED 

Simple single- transistor device checks crystal activity. 
Can also be used with other LC circuits on other bands. 

WITH the number of Citizens 
Band stations increasing 
daily, technicians and con- 

structors engaged in CB work should be 
able to make independent tests on crys- 
tals. Since these tests cannot be made 
with the usual gear on hand, there is a 
need for a small, portable device for 
this purpose -one that can be con- 
structed inexpensively. The present 
lower cost of some r.f. transistors and 
miniature meters makes this possible. 
The little instrument to be described 
seems to fill the bill and is easy to build. 

The Circuit 
A common -emitter transistor oscilla- 

tor circuit is used. The crystal socket is 
connected between the collector and 
base of the transistor and when the 
crystal to be tested is plugged into the 
socket, the oscillatory circuit is com- 
pleted. Tuning from below to above the 
Class D Citizens Band is provided for 
by the LC circuit made up of L,, C., and 
C. Output from the oscillator circuit is 

OSCILLATOR 

coupled to a crystal diode, CR,, through 
capacitor C. The diode rectifies the r.f. 
signal and this d.c. output is indicated 
by microammeter M,. Meter sensitivity 
is varied by potentiometer R.. Base bias 
for the transistor is obtained from re- 
sistors R, and R, connected across the 
battery supply source. A stabilizing re- 
sistor, R::, is included in the emitter cir- 
cuit. Battery B, supplies the required 
d.c. voltage for the circuit. 

Construction 

The crystal checker is built in two 
1%" x 2%" x 31á" metal boxes. This 
was done so that any LC circuit may be 
tested with any crystal. One box houses 
all of the circuit components except the 
LC circuit. All small parts, including 
the transistor and diode, are attached 
to a piece of perforated phenolic board 
which is mounted under the miniature 
meter terminals. The wire leads of these 
small parts are simply pulled through 
the holes in the board and bent over on 
the other side. All connections and sol- 

TUNING 

R,- 3900 ohm, . í w. re s. 
R:- 270,Ofl0 ohm, I i w. rr.c. 
R.- 1200 ohm I m. res. 
R .Sall.yllll ohm miniature pot 
Co C:-.00I of. ,,tiro capacitor 
C, -18 paf. ceramic capacitor 
C: - -47 paf. mira capacitor 
C -315 ppj. midget variably capacitor e Rad 

"1860 or equiv., 
Lr -ll t. tIt en. sell- supporting coil, IO" dia., 

t ¡" long 
CR,- Crystal diode (Sylvania 1N,i6a1 
.Al,-- ll.ill pa. meter 
S,- Sp.s.t. slide switch 
SO,- Crystal socket (National CS7l 
h Twopin miniature jack 
P,- Twopin miniature plug 
R, -9 -volt battery (Burgess NM or eyniv.l 
V,- "p -n -p" transistor (RCA 2.v.J7ii 
2- Chassis boxes I +í." r VO" 

Complete schematic diagram of the CB 
crystal checker. SO, is the crystal 
socket. J, is the miniature jack on 
the oscillator box, and P, is mat- 
ing plug on the tuning -circuit box. 
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dering at the rear of the board should 
be taken care of before the board is 
mounted. 

Wire leads running from the board 
to component parts not on the board 
are soldered in just before attaching it 
to the meter terminals. The leads to 
the crystal socket are connected last 
and should be just long enough to per- 
mit the box to be opened for battery 
replacement. The battery, whose life 
should equal shelf life, is secured by a 
thin copper band attached by two ma- 
chine screws to the end of the box. A 
small pin jack is placed at the other 
end of the box for plugging in the LC 
circuit. The meter sensitivity control is 
connected so that all of its resistance 
is in the circuit when the control knob 
is in the extreme counterclockwise posi- 
tion. This control and the slide -type 
power switch are mounted to the left 
of the meter. 

The other box contains the W circuit 
which is tuned by a miniature vernier 
dial. A miniature pin plug for inserting 
into the jack on the other box is at- 
tached to one end of this box. This plug 
is not designed for chassis mounting 
so it was adapted to this purpose by 
unscrewing the plug cap and drilling 
a hole in the box just slightly smaller 
than the size of the remaining part of 
the plug in which the pins are set. After 
applying cement, the plug was force -fit 
into the box hole. It holds securely. 

Coil L., 11 turns of #18 enamelled 
wire, is self supporting. It has a diam- 
eter of a;, inch and is spread to a length 
of 3.í inch. This length may vary with 
different units depending on circuit lead 

(Continued on page 78) 

Front view of two sections of checker. LC unit at right is plugged into oscil,ator 
section at the left. The crystal being checked is plugged into oscillator section. 
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rim RY this quiz. Name a possible 
cause for each of these symptoms 
in a tape recorder brought to you 

for servicing: (1) low output at normal 
recording level; (2) excessive distor- 
tion; (3) severe treble loss; (4) exces- 
sive treble response: (5) excessive noise 
produced in recording; and (6) erase 
head doesn't do its job well. 

What is more natural than to answer 
that the above symptoms indicate de- 
fective tubes, resistors, or capacitors 
associated with the voltage amplifica- 
tion stages: defective components in the 
power supply: defective record or erase 
head; magnetized heads? Yet if for each 
symptom you said, "something to do 
with the tape oscillator," you would be 
right every time. 

The tape amplifier is much like other 
audio amplifiers in many respects. To 
this extent the service technician can 
get by on his knowledge of standard 
audio servicing procedures. But the tape 
amplifier is unique in that it incorpo- 
rates a bias -erase oscillator. Here is the 
source of problems that can arise to vex 
the technician who hasn't yet learned 
the ins and outs of tape machines. The 
chances of a "sick" tape recorder expe- 
riencing a speedy recovery at your 
hands are increased if you know the 
tape oscillator well -what it is supposed 
to do, how it operates, how it is coupled 
to the rest of the amplifier circuit, what 
to expect of it in terms of frequency 
and waveform, and the special problems 
that are apt to arise, such as drift and 
stray pickup. 

Functions 

The purpose of the tape oscillator is 
to (1) send bias current through the re- 
cord head, thereby reducing distortion 
and increasing the amount of signal 

OUTPUT (BIAS 
AND ERASE 
CURRENT) 

GRID -LEAK 

Fig. 1. Typical single -ended tape oscillator. 

Fig. 2. A typical push -pull tape oscillator. 
OUTPUT (BIAS 
ANO ERASE 
CURRENT) 

B+ 

recorded on the 
the erase head. 

The amount of bias current fed to 
the record head is quite critical and 
should be very close to the value speci- 
fied by the manufacturer of the tape 
recorder or of the head. Deviations of 
lo'; or even less from the optimum 
value are serious. If bias current ex- 
ceeds optimum, distortion is reduced, 
but treble response deteriorates. If bias 
current is below optimum, treble re- 
sponse goes up. but so does distortion. 

To check the amount of bias current 
flowing through the record head, place 
a 100 -ohm resistor in series with the 
ground lead of the head and measure 

tape and (2) energize 

the voltage across the resistor. Calcu- 
late the bias current by Ohm's Law : 

current equals voltage divided by resist- 
ance (100 ohms in this case). Optimum 
bias current in home tape machines 
ranges between .3 ma. and 1 ma. 

In the case of the erase head, oscilla- 
tor current flowing through it can vary 
over a moderate range without upset- 
ting matters. The amount of current 
can be checked in the same way as for 
the record head. Typical erase currents 
used in home machines range from 10 
to 50 ma. The manufacturer's service 
data should be checked for exact values. 

Operation 
Tape oscillators are sometimes single - 

ended affairs, as in Fig. 1 or, for mini- 
mum distortion, push -pull types as 
shown in Fig. 2. 

For a basic understanding of how a 
tape oscillator works, consider the ar- 
rangement of Fig. 1. Oscillation is due 
to positive feedback between plate and 
grid. Assume a random increase in tube 
current so that the plate is negative- 
going. L, of the oscillator coil is con- 
nected so that a negative -going voltage 
across L, results in a positive voltage 
on the grid of the tube, causing further 
increase in tube current. Eventually, 
however, the current increase must 
slow down. causing the magnetic field 
of L, to collapse, thereby reversing the 
voltage across L. So the grid goes neg- 
ative, abetting the decrease in tube cur- 
rent. But the decrease in tube current 
also cannot continue indefinitely. As the 
decrease approaches an end, there is 
another collapse in the magnetic field 
around L, and another reversal of the 
voltage at the grid. Once more the grid 
is positive and promotes an increase in 
tube current ... and so forth. 

The oscillator frequency is essentially 
governed by the value of L, -C,, which 
determines how long it takes for the 
magnetic field around L. to build up 
and to collapse. The collapsing magnetic 
field helps the capacitor to charge; the 

Servicing Tape- Recorder Oscillators 

L° °, I 

I 

O O^ Gi 1 t 

By HERMAN BURSTEIN 

The audio technician must 

understand this circuit to 

keep the tape recorder in 

top -notch working condition. 

o II' 
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discharging capacitor helps the mag- 
netic field to build up. 

R and C, in Fig. 1 provide negative 
grid -leak bias so that the tube will work 
on the proper portion of its operating 
curve. To maintain a stable level of os- 
cillation, the time -constant of R and C, 
should be at least five times as great 
as the time required for one cycle of 
oscillation. For example, if the oscilla- 
tion frequency is 50,000 cycles per sec - 
ond-20 µsec. for 1 cycle -the time - 
constant should be at least 100 µsec. for 
stable operation. Should R or C, sub- 
stantially decrease in value, bias current 
can fluctuate and adversely affect re- 
cording results. 

Feedback must be great enough to 
maintain oscillation yet small enough 
to permit the tube to operate within the 
linear portion of its characteristic 
curve; otherwise there will be excessive 
harmonic distortion and, consequently, 
noise produced in recording. In Fig. 1, 
the amount of feedback is controlled by 
using a suitable turns ratio between 
L, and L, and by the degree of coupling 
between them. Shorted turns in one 
winding or the other can result in dis- 
torted operation or in no operation at 
all. 

Turning to Fig. 2, we note that posi- 
tive feedback takes place via capacitors 
rather than through transformer cou- 
pling. The feedback is from the plate 
of V, to the grid of V, and from the 
plate of V, to the grid of V,. Reduction 
of distortion (even- harmonic) depends 
upon symmetry of operation which, in 
turn, depends upon symmetry of com- 
ponent values. 

In many home tape recorders the 
same tube functions as an oscillator 
when recording and as the audio output 
tube in playback. Fig. 3 is a typical 
circuit of this kind. At audio frequencies, 
L, of the oscillator transformer pro- 
vides a low -impedance path between 
the audio transformer primary and 
"B+." At the oscillator frequency, ca- 
pacitor C, provides a low- impedance 
path between the plate of the tube and 
the oscillator tank circuit, L, -C,. 

Coupling the Oscillator 

Oscillator current is usually fed to 
the record and erase heads via coupling 
capacitors, as shown in Fig. 4. The 
values of these capacitors determine 
the amount of current going through 
the heads. A change in their value will 
upset operation, particularly in the case 
of the record head. When there is too 
much distortion, improper treble re- 
sponse (too much or too little), or in- 
adequate erasure, it is wise to check 
whether the capacitances are those spec- 
ified by the tape recorder manufacturer. 

Some tape machines, particularly the 
more expensive ones, employ a variable 
capacitor instead of a fixed one, so that 
bias current can be precisely adjusted 
to its optimum value. Sometimes a 
variable resistor is employed instead of 
a variable capacitor to control bias cur- 
rent to the record head. 

Waveform 

The bias waveform should be as close 
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to a perfect sine wave as possible. One 
can check for obvious distortion by con- 
necting an oscilloscope across the record 
head when the tape machine is in the 
record mode, but without an audio in- 
put signal. 

If appreciable noise is generated in 
the record mode although there is no 
signal input and the input gain control 
is all the way down, it pays to check 
components in the oscillator circuit. 
Significant distortion can be due to a 
defective tube or to capacitors or re- 
sistors that have changed values. In the 
case of a push -pull oscillator, substantial 
lack of symmetry between the two tri- 
odes, in terms of their mutual conduct- 
ance, or the capacitors and resistors in 
the circuit of each triode may be causing 
distortion. It is also possible that dis- 
tortion is due to excessive loading by 
the erase head. The erase head may be 
drawing too much current because of 
shorted turns; or because the coupling 
capacitor to that head is shorted or too 
large in value. 

Frequency 

To avoid noticeable beats between 
the bias frequency and the harmonics 
of the upper audio frequencies, the os- 
cillator frequency should be at least 
four to five times the highest audio fre- 
quency that the tape machine is capable 
of recording. This dictates a bias fre- 
quency upward of 50,000 cycles for qual- 
ity results; preferably, the frequency 
should be closer to 75,000 cycles. 

On the other hand, the erase head 
tends to lose efficiency as oscillator fre- 
quency rises. There is increasing im- 
pedance to current flow because of the 
erase head's inductance. And the self - 
capacitance of the head's winding causes 
an increasing portion of the current to 

AUDIO- OUTPUT 
TRANSFORMER 

L4 L3 

TK 
SPEAiKER 

BIAS - 
OSCILLATOR 

TRANSFORMER LI L2 

CI 

8+ 
OUTPUT 
(BIAS AND 
ERASE 
CURRENT) 

TERTIARY 
WINDING ON 
OSCILLATOR 
TRANSFORMER 

Fig. 3. Circus showing use of audio -output 
tube as an oscillator in the record mode. 

Fig. 4. Coupling oscillator to tape heads. 
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8+ 
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be shunted to ground. Poor erasure can 
sometimes be traced to an excessively 
high oscillator frequency. 

Between these conflicting require- 
ments of the record head and of the 
erase head there is an optimum oscilla- 
tor frequency, which is the one recom- 
mended by the manufacturer of the 
tape machine. To check the oscillator 
frequency, note the number of cycles on 
an oscilloscope connected to the record 
or erase head; then connect the scope 
to a signal generator and adjust the 
latter until the same number of cycles 
is obtained again. The dial reading on 
the signal generator indicates the fre- 
quency of the tape oscillator. Bias sig- 
nals and generator signals may also be 
applied to vertical and horizontal scope 
inputs simultaneously and the frequency 
may be checked by means of the re- 
sulting Lissajous figures. 

Drift 

Oscillator frequency and output tend 
to change somewhat during warm -up, 
with a resulting change in the amount 
of bias current supplied to the record 
head. which in turn affects distortion 
and treble response. Drift of this kind 
may last 15 minutes or more. Therefore 
it is advisable to allow a generous warm - 
up period if checks or adjustments of 
bias current are to be made. By the same 
token, the operator of a tape machine 
is well advised to allow a warm -up pe- 
riod before making a tape recording. 

The capacitor in the oscillator tank 
circuit is sometimes of the negative- 
coefficient type in order to minimize 
frequency drift. If it becomes necessary 
to replace such a capacitor, it is im- 
portant to replace it with one of the 
same type. Or it is sometimes possible 
to correct a serious case of drift by sub- 
stituting a negative -coefficient type for 
a standard capacitor. 

Variation in the amount of bias cur- 
rent reaching the record head may be 
due to an erase head that overheats, 
thereby changing the load on the oscil- 
lator. Reducing the amount of oscillator 
current going to the erase head may be 
the cure, provided that the reduction 
does not materially affect the efficiency 
of the head. 

Stray Pickup 

The oscillator frequency is high 
enough to have the properties of a radio 
wave. Hence the oscillator frequency 
can be broadcast into unwanted places 
to work mischief. The same thing can 
happen through stray capacitance. Care 
must be taken with respect to the lo- 
cation and lead dress of oscillator com- 
ponents, as well as of circuits suscep- 
tible to stray pickup, chiefly the early 
tape amplifier stages. When service 
work is done on these circuits, the orig- 
inal lead dress should be carefully ob- 
served, assuming that all was well in 
the beginning. 

Should appreciable stray pickup oc- 
cur in the record -level circuit, a false 
indication of recording level will result, 
leading to an under -recorded tape and 
therefore too low a signal -to-noise ratio. 

(Continued on page 116) 
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By JOHN T. FRYE 

Senior Citizen Service 
T,IE CALENDAR indicated it was 

I he first of November; but sum- 
mer, like an aging actress, could 

not resist taking one last curtain call 
before leaving the stage for good. The 
rays of the sun, in spite of the disad- 
vantage of their inclination. still man- 
aged to drive the mercury up into the 
low 80's; and the doors of Mac's Service 
Shop stood wide open. 

There was, though, something incon- 
gruous, almost oppressive. about the 
untimely warmth. As Barney, the Num- 
ber Two Man of the service shop. put it 
when he returned tardily from his lunch 
hour, "It kinda feels as though Nature 
has a fever out there today." 

"I was wondering if only I had that 
feeling!" Mac exclaimed with relief. 
"But don't try to distract me. How come 
you took such a long lunch hour ?" 

"Well," Barney said glibly. "you 
might say I did it for you. After lunch 
I called CQ on twenty meters with my 
ham rig and raised a fellow down in 
Ormond Beach, Florida. After we had 
exchanged the usual stuff about handles, 
QTH's, rigs, beam antennas, reception 
reports, and the weather, he asked what 
I did for a living. When I told him, he 
came right back and said he operated 
a small radio and TV shop down there. 
With that, naturally, we were off and 
running. This guy, Bud. is a pretty 
bright boy. He not only works at radio 
and TV service; he thinks about it, too, 
and he has some doggoned good ideas. 
In fact, he was coming up with so many 
interesting comments that I decided I 
could do us more good listening to him 
than I could pushing a solder- gun." 

"I've got to hand it to you," Mac said, 
shaking his head admiringly. "Your 
Irish tongue always comes up with a 
good story. But you darned well better 
come up with some examples of those 
fine ideas you were allegedly drinking 
in; otherwise you can work a half hour 
late tonight." 

"Fair enough," Barney agreed. "First 
off, I asked if the humid weather and 
the nearness of the ocean caused any 
peculiar service problems. He said he 
was confident they did. Coil windings in 
particular took a heating from the salt- 
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bearing moisture. Open windings and 
shorted turns were a very common oc- 
currence in transformers, yoke wind- 
ings, peaking coils, etc. Moisture also 
got into paper capacitors and caused 
them to become leaky and short -cir- 
cuited more often than happened in 
drier inland localities. He was sure 
these troubles were unusual in their 
frequency because his experience re- 
vealed tubes were not the most common 
cause of set failure in his area. From 
his reading, he knew tube failures 
carried off the booby prize in most other 
places. I asked if the same conditions 
adversely affected printed circuits, and 
he said they didn't. Printed circuits 
seem to stand up just as well in the 
humid atmosphere as they do in drier 
climates." 

"This is interesting, in an academic 
sort of way," Mac admitted; "but I've 
not heard anything yet of much use to 
us here in the Midwest." 

"Be patient; I'm coming to the good- 
ies," Barney retorted. "But don't forget 
you're always telling me a really good 
technician is interested in everything 
electronic, no matter if the information 
is of immediate benefit to him or not." 

"I said it, it's true, and I withdraw 
my comment," Mac admitted cheer- 
fully. 

"Well, then," a mollified Barney con- 
tinued, "Bud says the main thing that 
makes his service work different from 
that of most other service technicians 
is the average age of the people he 
serves. According to him, Ormond 
Beach is second only to the St. Pete area 
as a retirement center. A very high per- 
centage of his customers are what Bud 
calls 'Senior Citizens.' Not once did he 
say 'old codgers,' 'old folks,' or anything 
like that. I very definitely got the feel- 
ing he not only respects these senior 
citizens but actually likes them." 

"Is that so hard to believe ?" Mac 
asked drily. "If a man doesn't like older 
folks, he must already despise his par- 
ents and is surely going to hate himself 
one of these days." 

"Yeah! How about that? I never 
thought of it just that way," Barney ad- 
mitted. "Anyway Bud says these retired 

people insist on having the set repaired 
in the home. There are several reasons 
for this: first, they do not want to take 
a chance of having a large bill run up 
against them without their knowing it. 
When the work is being done right 
under their eyes, they feel they are in 
control of the situation. Secondly, most 
of them are a little lonely and really en- 
joy talking to a stranger. In fact, Bud 
says in working for senior citizens you 
must learn to work and to listen at the 
same time. At first it may seem a little 
difficult to be puzzling out the cause of 
a missing boost voltage while your ear 
is being bent with an account of how the 
customer's son was a real 'electronical' 
genius as a boy -you know : how he 
got KDKA loud and clear the very first 
time he adjusted the catwhisker on his 
homemade crystal set --but once you 
get used to it, it's not too hard." 

"How about grandchildren ?" Mac 
asked. 

"They and pets come under the head- 
ing of sacred cows in the home of a 
senior citizen," Barney explained. 
"Quite often visiting grandchildren are 
encountered in the home, and rarely do 
the doting grandparents exercise as 
much control over them as parents 
would, but you must shoo them out of 
your tube caddy very gently. Be cross 
with them, and you might as well kick 
the dog or yell at the parakeet. In either 
case, your name is mud with that cus- 
tomer." 

"Does he think these older people are 
more critical, more difficult to please ?" 

"In a way, yes. You see the TV set 
occupies a much more important place 
in their lives than it does in the lives of 
younger, more active people. That TV 
set often takes the place of an afternoon 
at the track, the country club dance, 
nine holes of golf, an evening of night - 
clubbing, or a day at the beach. In other 
words, it is their most important, if not 
their only, source of entertainment. 
Lavishing, as they do, so much atten- 
tion on the set, these people are much 
more annoyed by imperfect reception 
than are more casual watchers. But by 
the same token they recognize and ap- 
preciate little improvements in per- 
formance that would escape people who 
only watch TV when they can't find 
something more exciting to do. There is 
satisfaction in working for a truly criti- 
cal and appreciative customer -as we 
both know." 

"Well, I know it, and I'm pleased and 
mildly surprised to learn you do. How 
does he find his senior citizens when it 
comes to paying for work? Did he men- 
tion that ?" 

"Yes, very emphatically. He says they 
are excellent pay. When the job is done. 
they have the money ready for you. 
There is none of this 'I'll- see -you -pay- 
day' jazz. He says senior citizens usually 
budget their money very closely. They 
have to. Most of them live on Social 
Security checks or other limited retire- 
ment income. and they have a horror of 
slipping into debt. They know how hard 
it is to get out when most of their in- 
come is already assigned to meeting 
current obligations." 

(Continued on pww 110 
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IMPEDANCE MATCHING 
IN PUBLIC -ADDRESS SYSTEMS 

By MORTIMER S. SUMBERG, Director of Sales 

Boyen -Presto Div., The Siegler Corp. 

Even inexperienced sound -system installers can match 

amplifier and speakers perfectly with speed and 

confidence -and by the use of only simple arithmetic. 

IN THE preceding articles we re- 
viewed the techniques for provid- 
ing a proper impedance match 

between an amplifier and its loud- 
speaker load by means of a high- imped- 
ance transmission line. Although this 
method enjoys many advantages and 
makes possible the installation of com- 
plex sound systems, the advantages are 
frequently offset by certain inherent 
disadvantages. Not the least of these is 
the complex computations required for 
large sound systems. More important, 
however, is the high voltage developed 
across lines by amplifiers of even mod- 
erate output power. 

As an example, a 100 -watt amplifier 
will develop 224 volts when delivering 
rated power to a speaker load from a 
500 -ohm output tap. This is, obviously. 
of serious concern to those responsible 
for protecting personnel and property 
from both shock and fire hazards. 

In order to comply with the recom- 
mendations of Underwriters' Labora- 
tories, the Committee on Sound Systems 
of the EIA proposed that the industry 
utilize a system of impedance and volt- 
age selection which is based on a rec- 
ommended nominal distribution -line 
voltage at rated output. This system 
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was adopted years ago by most amplifier 
manufacturers and has been called the 
"constant -voltage" system. 

Although specifically recommending 
70 volts (more exactly 70.7 volts), the 
Committee suggested other possible 
voltage values including 25, 35, 50, 100. 
and 140 volts. 

School and p.a. systems have used 
25 -volt and 70 -volt outputs; 140 -volt 
output has been used for higher power 
systems covering large areas. The con- 
stant- voltage system presents still an- 
other important advantage over the 
constant -impedance system (i.e., em- 
ploying high -impedance transmission 
lines) which can best he illustrated by 
the following example. 

Assume a system is installed in a 
small factory using a 30 -watt amplifier 
with its 500 -ohm output tap connected 
to a number of line- matching trans- 
formers and speakers. After several 
years of service the factory is expanded 
to a size which requires 100 watts of 
power. If a 100 -watt amplifier with a 
500 -ohm output tap is substituted for 
the 30 -watt unit, connections to every 
existing transformer will have to be 
changed to a higher impedance tap on 
the primary (to provide the correct 

loudspeaker driving level as previously). 
If this is not within the range of the 
transformer, it will have to be replaced. 
Needless to say, this involves consider- 
able labor and component cost. 

Had the constant -voltage system been 
employed in the first place, virtually no 
problem would exist when the sound 
system is expanded. A 30 -watt ampli- 
fier with a 70 -volt output tap would 
have been selected and constant -voltage 
transformers would have been installed 
at each loudspeaker to provide the 
proper level. Expansion of the system 
would then require only the replace- 
ment of the original 30 -watt amplifier 
by a 100 -watt amplifier, also having a 
70 -volt output tap. The same line - 
matching transformers would be used 
and there would be no need to make any 
change in the wiring to them. The 100 - 
watt amplifier would drive a loud- 
speaker to 4 watts if the latter were 
originally connected to the 30 -watt am- 
plifier so as to draw 4 watts. Expansion 
of the system would entail the addition 
of loudspeakers, each with a constant - 
voltage transformer and a loudspeaker 
transmission line. 

It will be noted that involved com- 
putations are completely eliminated by 
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the use of the constant -voltage system 
since the loudspeaker- matching trans- 
former is selected as simply as a light 
bulb --by wattage. 

There is frequently some misunder- 
standing as to the exact meaning of the 
expression "constant voltage." Stated 
simply, this implies that the amplifier 
has a 70 -volt output tap. It does not 
mean that the voltage at this tap will 
always be 70 volts. 'When the system 
is operating at levels well below the 
rated output of the amplifier, the volt- 
age may be less. The 70 volts will appear 
across the output tap when the ampli- 
fier is terminated by its rated load im- 
pedance and is supplying power to the 
load equal to the rating of the amplifier 
power. In order to simplify still further 
the few calculations which are required 
to set up a constant -voltage system, it 
may be considered that the amplifier is 
always delivering its full output and 
that 70 volts appears across the output 
tap. 

Constant -Voltage Xformer Matching 

A typical impedance- matching prob- 
lem was solved in Fig. 13 (Part 21 by 
means of a high- impedance transmission 
line and matching transformers. Com- 
putations of a nature which all but the 
most experienced sound men would con- 
sider involved were required to deter- 
mine the kind of matching transformers 
to install, the proper primary taps to 
which connections would be made, and 
the most convenient amplifier output 
tap impedance from which the trans- 
mission line would originate. 

To demonstrate the ease with which 
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Five -channel sound system that provides radio programs to guest rooms in modern hotel. 
The built -in clock turns the system on in the morning and off in the late evening. 

This versatile four -channel sound system is installed in one of our large hospitals. 

this sane system can be set up by 
means of the constant -voltage method, 
the identical requirements will be as- 
sumed. To begin with, a total of five 
loudspeakers is needed and these will be 
driven to levels of 20. 10, 5, 4, and 1 watt 
respectively. Since the total power re- 
quirement is 40 watts. we select a 40- 
watt amplifier, as we did previously 
- -but now we make certain that it 
provides a 70 -volt output tap. A con- 
stant- voltage transformer with a 20- 
watt tap -- designed to work with a 
70 -volt line -is installed at Loudspeaker 
No. 1. as shown in Fig. 17. When the 
amplifier is operating at its rated out- 

put. 20 watts will be delivered to this 
speaker. For Loudspeaker No. 2 we in- 
stall a similar transformer -but one 
with a 10 -watt tap. The same simple 
procedure is followed with the three 
remaining loudspeakers. in each case 
selecting a transformer no larger in 
power- handling capacity than is re- 
quired. 

Returning to the system shown in 
Fig. 13, consider the problem of re- 
matching which would be posed if a new 
section were added to the building and 
the sound technician were called in to 
install two more trumpets- each oper- 
ating at a 30 -watt level. A 100 -watt 
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amplifier would have to be substituted 
for the 40 -watt amplifier, of course; but 
the job would not end there. Connec- 
tions at each line- matching transformer 
would have to be changed so that the 
loudspeakers continued to draw the 
same amount of power. For example, a 
1250 -ohm primary tap would now be 
used on T, instead of the 500 -ohm tap 
originally required. (If the 250 -ohm 
output tap on the 100 -watt amplifier 
were decided on, the 1250 -ohm trans- 
former tap would represent an upward 
mismatch of 5:1. This transformer 
would therefore draw one -fifth of the 
amplifier rated power -20 watts.) In 
addition to the recalculations and the 
labor of reconnecting the transmission 
line to the five matching transformers. 
it is quite probable that several of the 
latter will have to be replaced with 
others which provide the correct pri- 
mary tap impedance. In other words, 
if T, did not also provide a 1250 -ohm 
primary tap, it would have to be re- 
placed by one which did. 

The addition of two 30 -watt trumpets 
to the constant -voltage system in Fig. 
17 presents no problem at all and dra- 
matically points out the remarkable 
ease with which otherwise complex 
matching problems are handled. The 
two trumpets will add 60 watts to the 
existing power requirements (40 watts) 
and bring the total to 100 watts. Ac- 
cordingly, a 100 -watt amplifier will re- 
place the original 40 -watt amplifier and 
the same transmission line -with con- 
nections at the five constant -voltage 
transformers remaining as before -will 
be terminated at the 70 -volt output tap. 
In addition, a transmission line will he 
run to the two trumpets and tied to 
constant -voltage transformers which 
will provide 30 -watt taps. In like man- 
ner, the sound system could be further 
expanded by installing additional loud- 
speakers, transformers, and a larger 
amplifier -without making any changes 
whatsoever in the original hook -up. 

Matching with Available Transformers 

It frequently happens that constant - 
impedance transformers (i.e., primary 
taps marked in impedance values) must 
be used with a constant -voltage ampli- 
fier. This situation would arise if con- 
stant- voltage transformers were not im- 
mediately available or if the installer 
preferred to turn over his stock of the 
other type. To determine the correct 
primary impedance tap which will de- 
liver the desired amount of power to the 
loudspeaker when the transformer is 
connected to a 70 -volt transmission line, 
the following formula may be applied: 
Correct transformer primary impedance 
tap = 5000 /watts desired in loud- 
speaker. The mathematician states this 
same relationship as follows: Z = E' /P. 

In the above formula, the factor 5000 

represents the square of 70 volts (Er). 
If a 140 -volt output tap is used, as might 
be the case with a large amplifier, this 
factor I becomes 20,000. With the 
25 -volt output tap found on many school 
console amplifiers, the factor 625 ap- 
plies. For those who prefer to work 
with graphs, Fig. 16 is offered. 

To illustrate the use of the graph, let 
us suppose that while installing the 
system of Fig. 17 it is discovered that a 
suitable constant -voltage transformer 
(T,) for Loudspeaker No. 1 is unavail- 
able but that several constant- imped- 
ance transformers are at hand. Our 
problem is to determine the primary 
impedance value of a transformer which 
will deliver 20 watts to the loudspeaker. 
Since a 70 -volt output tap is used, the 

formula is applied in the following way: 
Z = E'/P = 5000/20 = 250 ohms 
Obviously, the transformer must not 

only provide a 250 -ohm primary tap, it 
must also have a secondary tap to match 
the voice -coil impedance -and be rated 
to pass 20 watts of power. Referring to 
Fig. 16, we can check the above im- 
pedance value by finding the point on 
the solid line (for 70 -volt systems) 
which is intersected by the horizontal 
line representing 20 watts. Dropping 
this point vertically, we discover that 
it corresponds to 250 ohms. 

The above formula and graph may 
be used in the same manner to ascertain 
the impedance value of an amplifier's 
constant -voltage output tap. The im- 
pedance of the 70 -volt tap on a 20 -watt 

Fig. 17. Impedance -matching problem solved by using the constant- voltage method. 
CONSTANT -VOLTAGE, SPEAKER 

TRANSFORMER LOUDSPEAKER LEVEE TO DETERMINE CORRECT TRANSFORMER TAP 

SELECT CONSTANT -VOLTAGE TRANSFORMER WITH 
A 20W. TAP (DESIGNED FOR USE WITH A 70v LINE/ 

SELECT CONSTANT -VOLTAGE TRANSFORMER WITH 
A 10W TAP (DESIGNED FOR USE WITH A 70V. LINE) 

SELECT A CONSTANT- VOLTAGE TRANSFORMER WITH 
A SW TAP (DESIGNED FOR USE WITH A 70V. LINEI 

SELECT A CONSTANT -VOLTAGE 'TRANSFORMER WITH 
A OW TAP (DESIGNED FOR USE WITH A 70v. LINE) 

SELECT A CONSTANT -VOLTAGE TRANSFORMER WITH 
A IW. TAP (DESIGNED FOR USE WITH A 70V. LINE 1 
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(A) 

CAST 
CLAMP 

HEAD 
BRACKET 

"U" BRACKET 

(C) (D) 

Fig. 18. Typical line- matching transformers. (A) Standard type. IB) Weatherproof type. ICI Weatherproof transformer 
in multipurpose housing, shown here mounted on speaker. IDI Transformer built into driver unit of speaker trumpet. 

amplifier is equal to 250 ohms. Similarly, 
the 140 -volt output tap on a 100 -watt 
amplifier is equivalent to 200 ohms (the 
dot -dash line in the graph is used in 
this instance). 

Line -Matching Transformers 

Line- matching transformers. of the 
constant -voltage and constant- imped- 
ance types, are produced in a wide 
variety of designs so that selection of a 
specific component presents little diffi- 
culty. When purchasing a line- matching 
transformer, the following considera- 
tions have to be examined: (1) required 
primary impedance or voltage tap: (2) 
required secondary -impedance tap to 
match loudspeaker voice coil: (3) pow- 
er- handling capability; (4) required fre- 
quency response. (Costly transformers 
with the ability to pass a wide range 
of frequencies are available if a wide- 
range loudspeaker is being used to re- 
produce a wide -range signal. For most 
commercial and industrial sound instal- 
lations. a frequency response of 100 to 
7000 cps is entirely adequate and per- 
mits the use of moderately priced 
matching transformers.); (5) location 
of transformer and mounting require- 
ments. (Transformers are available for 
indoor use and. at somewhat higher 
prices, for outdoor use. Electrically 
these transformers are identical and the 
outdoor type may be used if cost is no 
object. The indoor transformer will not 
stand up well, however, if it is exposed 
outdoors to the effects of salt spray, 
rain, and extremes of temperature for 
long periods.) 

Fig. 18 shows several typical line- 
matching transformers which are in- 
tended for use in a wide range of ap- 
plications. The two audio transformers 
in Figs. 18A and 18B are electrically 
identical. The encased component is an 
outdoor type which usually is located 
adjacent to a speaker or trumpet. 
whereas the open -frame indoor trans- 
former is designed to attach directly to 
a cone loudspeaker frame. 

The construction of the weatherproof 
transformer in Fig. 18C permits an out- 

door reflex trumpet to be attached di- 
rectly to the transformer housing. 
thereby eliminating the necessity for 
having to attach the trumpet and trans- 
former separately to a wall or pole. In 
Fig. 18D, we have a unique arrange- 
ment whereby a line -matching trans- 
former is built into a driver unit housing 
which attaches to a reflex trumpet. The 
transformer is rated at 50 watts, passes 
wide -frequency audio signals and affords 
a number of power taps (for a 70 -volt 
line) and impedance taps (to match a 

MATCHING 
TRANSFORMER 

Fig. 19. Power -tap selector controls level. 

Fig. 20. Using "L" pads to control level. 

500 

AMPLiFI OR 

TRANS OR ER BA. 'L' PAO 

(A) 

SPEANE 

te) 

"L' PAD DUAL GANGED VARIABLE ELEMENTS 

PADS ARE AVAILABLE IN THE FOLLOWING IMPEDANCE VALULB(A) 
200 3000 

e 250 4000 
16 500 5000 
50 1000 
loo 2000 

(CI 

high -impedance transmission line). In 
installations where reflex trumpets are 
mounted at the top of poles or at other 
relatively inaccessible points, the use 
of this combination eliminates the need 
for mounting the trumpet and line - 
matching transformer separately -a 
time consuming and possibly dangerous 
job which must be handled in the short- 
est possible time. 

Most of the line -maching transform- 
ers are wound with solder terminal lugs. 
Connections to these should be marie 
with considerable care since the appli- 
cation of excessive heat from the solder- 
ing iron may cause the connecting lead 
between the lug and the transformer 
coil to open. Similar care should be 
exercised when soldering the short leads 
between the transformer secondary and 
the loudspeaker voice coil. 

Control of Speaker Levels 

Although the relative amounts of 
power delivered to various loudspeakers 
can be established by selection of the 
matching transformers or by the ar- 
rangement of voice coils, it is sometimes 
necessary to vary the sound level from 
one or several speakers in the system 
without influencing the operation of the 
others. There are several ways of ac- 
complishing this. 

The simplest technique consists of 
wiring the available primary taps of the 
line -matching transformer to a selector 
switch, as shown in Fig. 19. The selec- 
tion of power taps in a 2:1 ratio is rea- 
sonable since this represents approxi- 
mately the smallest important change 
in sound level that can be discerned by 
the average listener. 

Other methods of loudspeaker -level 
control employ the selection or change 
of resistance networks to vary the 
amount of power loss between the am- 
plifier and loudspeaker. The most com- 
mon of these is the continuously vari- 
able "L" pad shown in Fig. 20. In Fig. 
20A. an 8 -ohm "L" pad is employed in 
the transformer secondary circuit 
whereas in Fig. 20B. a 500 -ohm "L" pad 

(Continued on page 111) 
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play ball: 
Heard better at Comiskey Park with University 4A4 P. A. loudspeakers* 
And why was University chosen to be the voice of the Chicago White Sox explosive scoreboard? 
For the same reasons that have made University Loudspeakers the choice of more P. A. users than any other brand 
in the world: proven dependability, greater value, superior performance. 
University 4A4 Superpower Projectors are excellent examples of University quality. During World War II, the 
military needed an extremely compact, lightweight, high power unit capable of penetrating the terrific noise levels 
found under combat conditions. The first 4A4 fulfilled exacting military specifications- to periiction. As a result 
of University's ever- expanding R & D program, today's 100 -watt Model 4A4 -and its big brother, the B -12P -are 
actually far superior. You will find them at leading sports stadiums, race tracks, airports ... in church towers 
for the transmission of chimes and organ music ... and in many civil defense installations. They are simple to install, 
fool -proof in operation, and immune to weather conditions of every kind. Perhaps they 
could be the answer to your P. A. needs? 

But whether you need superpower projectors, top quality drivers, trumpets, paging or weather- 
proof high fidelity speakers ... portable super -hailers, explosion -proof or underwater 
speakers -check University first. Most P. A. users do. 

Write today for complete 4A4 specifications and P. A. catalog. 
Desk S -I I, University Loudspeakers, Inc., White Plains, N. Y. 

*Integrated in a Dukanc Sound System, installed by Rich Sound Engineers, Chicago, Illinois. 

November, 1961 

A Dirision n/Ling-Trsnool'uughr, Inc. 
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CITIZEN BAND 
TEXAS 
rtecv 

CLASS "D" 

CRYSTALS 
A II 22 Frequencies in Stock 

LI 3rd overtone. .005% tolerance -to 
meet oil FCC requirements. Hermetically sealed 
106. U holders. th" pin spacing -.050 A 95 »ins. (.093 pins available, odd 15c 
per crystal.) each 

We can supply matched sets for all CB units at 
53.90 per set. Specify transmitting frequency and 
make and model number of equipment. 

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 .27.115,27.125,27.135,27.155, 
27.165, 27.175. 27.185. 27.205, 27.215, 27.225, 

RADIO CONTROL CRYSTALS in HC6 U holders 
in :rock for i mediate delivery -oil channels. Pi 
diome:er .050. $2.95 ea. .093 pin spacing, ad 

15c. SEALED OVERTONE CRYSTALS Supplied in 
metal HC6. U holders. 
Pin spacing .486, diameter .050 ' 

15 to 30 MC .005 tolerance $3.85 ea 
30 to 45 MC .005 tolerance $4.1 0 ea. 
45 to 60 MC .005 tolerance $4.50 eo. a a mm to a-sr. a-a a a s. 

QUARTZ CRYSTALS 
for every service 

All Crystals made from Grade 
"A" imported quartz -ground 
and etched to exact frequen- 
cies. Unconditionally guaran. 
teed! Supplied in: 
FT -243 holders pin spacing 

pin diameter .093 
CRIA /AR holders pin spac- 
ing ' ," pin diameter .125 
MC7 holders pin spacing o5" 
pin diameter .125 
FT -171 holder pin spacing s, 
banana oins 

MADE TO ORDER CRYSTALS 
1001 KC to 2600 KC, .005% tolerance $4.50 ea 
2601 KC to 9000 KC: .005% tolerance $2.30en 
9001 KC to 11,000 KCt .005% tor. $3.00ea 

Specify holder wonted 

ANY AMATEUR, NOVICE, TECHNICIAN 
BAND CRYSTALS 

80 meters 3701.3749 KC .31% tolerance 
40 me 7152.7198 KC 

6 met ers 8335.8 650 KC 1.50 e a e 

15 meters 7034-7082 KC 

within I KC) 

MARINE FREQUENCY CRYSTALS -All marine fre- 
quencies from 2000.3200 KC .005 tolerance $2.50 
ea. (supplied in either FT -243, MC 7or FT )171 holders) 
STOCK CRYSTALS in FT -243 holders from 5675 KC 
to 8650 KC in 25 KC steps 75e each or 3 for $2.00 
FT.241 Lattice Crystals in all frequencies from 370 
KC to 540 KC (all except 455 KC and 500 KC) 50e 
ea. Pin spacing " Pin diameter .093 
Matched poils-15 cycles $2.50 per pair 
200 KC Crystals $2.00 ea. 
455 KC Crystals $1.25 ea. 
500 KC Crystals $1.25 ea. 
100 KC Frequency Standard Crystals in HC6 /U hold- 
ers $4.50 ea. 
Socket for FT -243 crystal 15e ea. 
Dual socket for FT -243 crystals 15e ea. 
Sockets for MC -7 and FT.171 crystals 25c ea. 
Ceramic socket for HC6 1U crystals 20e ea. 

FREE( Write for Catalog :961 with oscillator circuits. 

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 our factory. 

NOW! Engineering semples and small quantities 
for prototypes now made either at Chicago or at 
Ft. Myers Plant 24 Hour Service! 

IN CHICAGO. Phone Gladstone 3 -3555 

ORDER FROM OUR NEW FLORIDA PLANT 
Use coupon below for 1st Class shipment 

TEXAS CRYSTALS 
Dept. R -91 1000 Cry +toi Drive, Fort Myers, Fla, 

For Fastest Service, Phone WE 6 -2100 ra a a as a as aa- ter' 
FILL 01.11 AND ATTACH THIS COUPON TO YOUR OR. 
DER FOR SHIPMENT VIA 1ST CLASS MAIL AT NO 
EXTRA COST? 

NAME 

ADDRESS 

CITY ZONE. STATE 

TERMS: All items subject to prior sale and change of 
price without notice. All crystal orders must be ac 
companied by check, cosh or M. O. with PAYMENT 
IN FULL. Dept. R -91 

i 
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New Motorola Color CRT 
This rectangular picture tube, lighter and shorter, 
provides more viewing area and is easier to make. 

ANNOUNCEMENT of Motorola's 
version of the three -gun shadow - 

mask, color picture tube (see our Oc- 
tober issue, page 1001 has aroused con- 
siderable industry interest. The manu- 
facturer has since released additional 
details about the display device. 

Requiring the same 25,000 volts for 
its second anode that is used by existing 
types. it makes no additional demands 
on the high -voltage circuit. Aside from 
this, deflection angle of the 23 -inch rec- 
tangular tube is 92 degrees as compared 
to 70 degrees for the 21 -inch round type. 
This difference largely accounts for the 
significant reduction in CRT depth: 
from 25.25 inches to 20.25. While image 
size is about the same, restoring infor- 
mation lost in the missing corners of the 
round tube adds 22 square inches of 
viewing area to the complete picture : 

an increase from 261 to 283 square 
inches Using less glass, a costly in- 
gredient, the squared -off design weighs 
only 30 pounds as compared to 33.5 for 
types in current use. 

Convergence problems become con- 
siderably more stringent, due both to 
the increased scan angle and the need 
to maintain three -gun tracking in the 
extreme corners added to the rectagular 
version. This can be met by elaborating 
convergence circuitry -indeed, has been 
met in the working receiver using the 
new CRT that was put on display by 
Motorola. The associated deflection 
yoke is also a new design. The chassis 
employed was adapted from that for a 
color set the manufacturer marketed 
some years ago. 

Significance of the development, as 
this manufacturer sees it, lies in its be- 
lief that receiver appearance rather 
than price has been the chief impedi- 
ment to widespread acceptance of color 
TV. With consumers accustomed to the 
trim styling and compactness of modern 
monochrome sets, made possible by 
wide -angle, squared -off picture tubes, 
they balk at the "bulky, boxy look" of 
current models, like the table receiver 
to the right in the accompanying photo - 
graphe Extra height is needed to accom- 
modate the wasted, masked -off portion 
of the CRT, and extra depth is needed 
for the front -to -back length. 

By contrast, note the trim console in 
which the rectangular version is housed 
to the left. To make a point, the latter 
cabinet is one used for a recent, popular, 
monochrome set in the Motorola line. 
Samples of the new and old tubes, shown 
atop their housings, suggest the depth 
difference. The cup for the base of the 
CRT that protrudes from the rear of 
the console, of course, is deeper than it 
would be for a black -and -white tube: 
but the flat appearance that is expected 
today has not been changed because 
depth of the cabinet itself is unaltered. 

With no facilities for CRT production 
and no plans to acquire them, Motorola 
has produced working models in coop- 
eration with an established tube manu- 
facturer. Since fabrication is based on 
techniques for monochrome devices, 
largely obviating the heavy investment 
for all -new equipment needed to make 
round color tubes, it is hoped several 
CRT makers will show interest 

The new (left) and old (right) picture tubes, together with associated cabinets. 
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. 
THE A. E. S. gig& 

ONE OF THE MOST SOUGHT 
AFTER PRODUCTS IN THE 
HIGH FIDELITY INDUSTRY 
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DESCRIPTION: 

The Gigolo is constructed with a 

resonant resistant all wood product 

of at least ?a" thickness throughout. 

Its outside dimensions are 24" long, 

12" high, 91/2" deep. The heavy con- 

struction and the fine workmanship 

suggest a value far exceeding its low. 

low price. All units sold on 100% 

MONEY BACK GUARANTEE. 

Price $15.00. Unfinished only. 

F.O.B. Factory 
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At our present rate of sales and production, 
A. E. S. will sell nearly 100,000 Gigolos 
this year. 

Imagine, now you can own a speaker with 
this quality for only $15.00. 

TRY IT -WE GUARANTEE IT 

100,000 PEOPLE CANNOT BE WRONG 

SPECIFICATIONS: 

.1111i! w". "' M"'llll.7 
111SIrtl1111Ì1R! ÑY1117111.1 
I All .011tll...111'11 
AIY.1111111.11111111V .I 1111 ..1111111..111111 
II1,11111Ì. 11111 .O I I I I I..111111 =..111111.. 

Frequency response 500 Tong- bursts 3500 

Maximum frequency response 19-21000 cps 
Frequency response : 78 db 45 -18000 cps 
Harmonic distortion less than 3% 70.21 kc 
Impedance curve wI hín -0 200% of 8 ohms 

. 20 -20000 cps 
Flux density 11000- gauss 
Frequency response curve run at continuous 10 watts. 
Power handling capacity, the Gigolo may be used with 
smatt economy amplifiers of very tow wattage, as well as 
with the highest power component amplifier with sails- 

A.E.S., Inc. 
3338 Payne Avenue, Cleveland, Ohio 

Gentlemen please ship _. GIGOLOS. 

I understand these units are guaranteed and if I am 
not satisfied I may return for a full refund of sales 
price. $15.00 each. 

Name - -- _ 

Address - -. 

City and State 

Enclosed lind check money order 
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Looking 

for 
better TV 

perform- 

ance 

in these 
areas? 

HOME TV 

ETV 

CCTV 

MATV 

CATV 

Blonder- Tongue offers the most 
complete line of products to im- 
prove home TV reception -VHF or 
UHF. Examine Blonder- Tongue 
UHF converters -the model 99R 
for prime areas; the model 
BTU -2S for weak signal areas - 
and the BT -70 for translator and 
MPATI area conversions. They're 
the biggest selling UHF convert- 
ers in America today because for 
10 years they have proved them- 
selves best in action in every UHF 
area. Consider the transistor 
home TV signal booster - the 
AB -4 (mast -mounted) and IT -3 
(indoor use). Both are complete 
home TV amplifier and distribu- 
tion systems supplying signal to 
as many as 4 TV/F3,1 sets. Both 
represent unique engineering 
achievements from the industry's 
most experienced manufacturer 
in transistor RF circuit design. 6 
different home boosters- includ- 
ing the only UHF booster plus a 

host of TV and antenna couplers 
round out the home TV line. 

Only Blonder- Tongue offers a 
complete line for ETV in which 
each unit is matched and inte- 
grated to bring out the best per- 
formance of the other units in 
the system. With B -T products a 
school can be equipped to receive 
educational programs from 
ground TV stations, from strato- 
vision, or programs originating 
from a closed circuit TV camera. 
Important products include: 
Lock -Jax, an obsolescence -proof 
video /RF system that permits 
any room to be used as a TV 
studio or TV outlet; a variety of 
amplifiers, converters, splitters, 
tapoffs to provide multi- classroom 
reception. 

CCTV 
For CCTV there are: Port -A- 
Studios, portable studio consoles 
capable of originating complete 
TV channels; Film Chains to con- 
vert 16mm film into video or RF 
signals; manual and remote con- 
trolled transistor TV cameras; 
direct -view or projection moni- 
tors; complete video distribution 
equipment and accessories to pro- 
vide flexibility, ease of operation. 
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MATV 
6 broadband amplifiers (transis- 
tor and tubed) ; 11 single channel 
amplifiers -6 crystal - controlled 
converters and the most sensibly 
engineered line of accessories 
(tapoffs; matching transformers ; 

splitters ; traps; filters; mixers 
etc.) -the most complete product 
line available today. Each product 
is engineered to do a specific job 
best -each matched and inte- 
grated to bring out the best in 
each other. With Blonder- Tongue 
equipment, there are no compro- 
mises - no design to cover the 
waterfront! Very simply, you can 
select the amplifier, converter or 
accessory that's best suited to the 
job, paying for only the perform- 
ance features the job requires. 
Blonder -Tongue master TV prod- 
ucts are the heart of installations 
in the nation's leading motels, 
hotels, apartments, schools, etc. 

CATV 
Here's where Blonder -Tongue 
and its Canadian division, Benco, 
team up to provide a wide range 
of products- matched and inte- 
grated to bring the finest récep- 
tion to entire communities via a 
system that is initially low in cost 
and that provides long -term 
maintenance -free performance. 
The Blonder -Tongue MCSc 
single -channel amplifier for VHF 
or FM and the Benco T- AMP -2, 
a cable powered transistor com- 
munity system are typical prod- 
ucts in the line. 
* A word about Blonder- Tongue 
Services -our application engi- 
neering department offers Free 
System Layout. Field engineer- 
ing is available at minimum cost. 

141"464 

Rely 

on the 
world's 

only 

matched & 

integrated 
line 

BLONDER 

TONGUE 

Available through distributors. Write 
for complete short -form catalog. 
Blonder- Tongue, 9 Ailing St., Newark. 
N. J. Canadian Div.: Benco Television 
Associates. Toronto, Ont. Export: 
Morhan Export Corp., New York 13. 
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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( 
MILWAUKEE SCHOOL OF ENGINEERING 
Dept. EW -1161, 1025 N Milwaukee St t 
Milwaukee, Wisconsin INS-113 

Please send FREE "Your Career" booklet 
I'm interested in Electronics Radio -TV 

Computers Electrical Engineering 
Mechanical Engineering 

(PLEASE PRINT) 

Address 

City.. .____.__..._....'Lone.. _.. Stale _... 
I'm eligible for veterans education benefits. 

Discharge date _.. 
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Advances in Medical Electronics 
(cunt iiiued front page 361 

of communications teclmiques and vari- 
ous computer applications are now under 
study. It is a logical step to combine 
some of the electronic instnnnentation 
methods already described with a data 
processing and computing sstcln. For 
example, several electronic respiration 
analyzers could be connected to a cen- 
tral station in the hospital and indicate, 
remotely and instantaneously, how each 
patient is doing. An automatic alarm 
could be added to alert the attending 
nurse or doctor when a patient's condi- 
tion deteriorates. 

A computer could also be used to 
find the right diagnosis after the results 
of a series of tests and detailed patient 
characteristics have been entered. Sta- 
tistical probability would be computed 
to indicate the most likely disease and, 
possibly, the best treatment based on 
comprehensive statistics gathered over 
it period of years and covering a large 
number of cases. 

A more immediate application of TV 
scanning techniques, combined svith 
data processing, is the "Cytoanalyzer 
shown in Fig. 10, tvhich automatically 
inspects microscopic slides of cervical 
smears for cancer. Developed by Air - 
borne Instruments Labs. in conjunction 
with the Sloan -lettering Institute, this 
unit eliminates the time- consuming and 
painstaking microscopic examination of 
large numbers of slides involved in rou- 
tine cancer checks. The "Cytoanalvzer" 
measures the light absorption of each of 
about 10,000 cell nuclei per slide and 
enters the result (>n IB.tI punch cards. 
This method provides effective screen- 
ing of large numbers of definitely nega- 
tive slides and will bring Out any sus- 
picious samples for further detailed 
study. 

While rye cannot visualize the day 
when a patient will simply chop a coin 
in the slut and let an automatic medical 
computer give him a complete p1i sical 
examination, provide a punched card 
diagnosis. hand nut a prescription and 
neatly wrapped medicine bottle, we can 
sec that computers will play an ever - 
increasing role in the practice of medi- 
cine. Jost as iii industry the computing 
device cyan :Isslime the burden of routine 
statistics, nx;clical administration, and 
general medical data processing to re- 
move such details from the overworked 
doctor's shoulders and leave him free for 
more important tasks. 

Exploring the Brain 
You have probably read of the electro- 

encephalograph which measures brain 
waves This is a very useful instrument 
which. together with mapping and re- 
cording devices, can help locate tumors 

NOW 

MULTIPLEX! 
What do you need to get stereo 
on your present FM radio? How 
much will it cost? Which manu- 
facturers produce FM stereo 
adapters and tuners? Find 

the answers in the 

IN 

ADDITION... 
The 1962 edition of the 

STEREO /HI -FI DIRECTORY 
is the complete buyers' 

guide to over 1 300 
component listings! Get 

specifications, prices, and 
performance data on: 

tape recorders and players 
speakers and cabinets 

AM, FM tuners and receivers 
phonograph equipment 
accessories- cabinets, 

antennas, microphones 

Now on sale -pick up your copy at 
your favorite newsstand or electron- 
ics parts store. Or mail the coupon 
below and a copy will be sent you 

Only $1.00. 

Ziff-Davis gook Division 
One Park Avenue 
New York 16, N. Y. 

Please send me o copy of the 1962 STEREO 
AND HI -FI DIRECTORY. 1 enclose $1.00 the 
cost of the DIRECTORY, plus 101 to cover 
mailing and handling charges. (Canada end 
foreign, $1.25 plus 101 postage.) 

NAME 

ADDRESS 

CITY- 
_ 

ZONE- STATE- 
Department EF 2032 

ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


and other brain troubles. To probe still 
more deeply into the mysteries of the 
human brain, researchers now use micro- 
miniature electrodes to stimulate se- 

lected sections of the brain and record 
electrical activity of brain tissues. 

The Mayo Clinic in Rochester, Minn. 
has done extensive research in this area 
and has found, for example, that elec- 
trode currents vary with the patient's 
smelling activities, with his body move- 
ments, eye actions, and his state of 
"awakeness," with different sections of 
the brain reacting to various stimuli. 
Carried out on patients suffering from 
epilepsy, schizophrenia, and other men- 
tal disturbances, this method has yielded 
invaluable data not only about the par- 
ticular patient, but about brain functions 
in general. 

Conclusion 
In all fairness to the many devoted 

researchers in the field of bio- medicine 
Nye mast point out that many teams, at 
different hospitals and laboratories, often 
work on the same problem, interchang- 
ing their knowledge at conventions and 
through technical publications. We 
would have to devote an entire article to 
names were we to give clue credit to all 
those working on the particular projects 
mentioned here. 

In order to develop any of the elec- 
tronic bio- medical techniques described, 
research teams are often made tip of 
specialists not only in medicine and bi- 
ology but in optics, electronics, and 
similar fields. Because research institutes 
ahvays operate on limited budgets, elec- 
tronics people have, in some instances, 
volunteered their services on a part -time 
basis. We know, for example, of a group 
of engineers in Buffalo who have selfless- 
ly given of their spare time to design 
and build the specialized electronic 
equipment needed in an ultra- sensitive 
blood -flow meter. This device is able to 
measure blood flow in unopened arteries 
which are part of the heart's own blood 
supply. The I -pv. sensitivity of this de- 
vice has made possible new studies of 
hardening of the arteries and certain 
heart defects. 

Another group of engineers, all work- 
ing for Illinois Bell Telephone Company, 
teamed up with a local hospital to design 
a transistorized, self -contained electronic 
cardiotachometer. This instrument can 
be carried by the patient under his cloth- 
ing for a long as 72 hours and records 
accurately the number of heart beats. 

The continued devotion of dedicated 
researchers and the application of the 
latest techniques of electronics to bio- 
medical problems holds out the promise 
of continued progress in this field. As we 
gain a greater understanding of the Ilk 
processes and are better able to deal 
with the many ills to \\ hie Il the body is 
heir, life expectancy sIi ithl increase and 
better health result. 

November, 1961 

For the 
1 family in 17 1, 

that demands 
Recording- Studio Quality 
from their tape recorder... 
People actively engaged in the musical arts - amateurs as well 
as professionals -are finding the Continental '400' the practical 
solution to the problems of complexity and cost posed by pro- 
fessional recording equipment. 

Guild- crafted by Philips of the Netherlands -styled by the Con- 
tinent's top designers, the Continental '400' is simple to use yet 
amazingly versatile. The 3- speed, 4 -track '400' offers profes- 
sional quality recording and playback, both stereo and mono, 
at moderate cost for home use. 

the ore /CO 
CONTINENTAL `400' 
irurld's most advanced, 
most versatile, portable 
stereo' mono tape recorder 

Completely sell -contained with dual recording 
and playback preamps, dual power amplifiers, 
stereo -dynamic microphone and two stereo - 
matched wide -range Norelco loudspeakers. 

VERSATILITY: 4 -track stereo recording and playback, as well as 4 -track 
monophonic recording and playback, at any of its 3 speeds. 

FREQUENCY RESPONSE: at 71/2 ips, 50- 18,000 cps; at 33/4 ips, 
50- 14,000 cps; at IN ips, 60 -7000 cps. 

PROFESSIONAL EXTRAS (at no extra cost): mixing, monitoring and 
sound -on -sound facilities. 

SIGNAL -TO- NOISE- RATIO: 48 db or better. 

WOW AND FLUTTER: less than .15;c at 71/2 ips. 

CROSSTALK: 55 db. HEAD GAP: .00012". 

NORTH AMERICAN PHILIPS COMPANY, INC. Hir'r, vin.'iity Prudurt Dwn,on. 230 Duffy Avenue. Hicksville L.I., N.Y. 

to you and your friends 
RADIO SHACK'S 1962 
ELECTRONICS CATALOGS 

Pead 
RADIO SHACK Corp 
730 Commonwealth Ave., Boston 17, Moss. 

EVERY NEW SUPPLEMENT Send Rodio Shock', famous electronics catalogs for 
FOR NEXT 12 MONTHS! one year -FREE and POSTPAID. 

Our bigger, better catalogs offer the widest line of elec- 
tronic ports and equipment in the world! Stereo, Hi -Fi, ' 
Ham Radio, Test Equipment, Pm-Recorded Topes, Tope 
Recorders, Records, Ports -plus 30 pages of Kits! 340 ' 
pages -over 100,000 items! No Money Down credit 
terms. Every item backed by o money -back guarantee ' Address of sotisfacrion. 

RADIO SHACK Corp. Boston, Moss. and 
Zone 

Your Name 

Your State 

City and Zone__ 

For o Friend_. 

61L6 

61L61 

Stote__ 
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Now.Tomorrow 
and for years to come! 

CITIZENS BAND 

RADIO 
8 Channels, crystal controlled 
transmitter and receiver 
Tunable receiver for 22 channels 
Transmitter 100% Class B 
modulated 
Adjustable squelch 
Automatic noise limiter 
R. F. Power indicator 
1 Year guarantee 
Easy to install. Ideal for home, 
boat, car or business. Weighs 
only 9lbs...43 /4x91 /2x11' /4 
FCC Type accepted` 
in preference to only certification 

with 1 pair of 
crystals, microphone 
and power cables 

RADIO CORPORATION 
3050 West 21st Street Brooklyn 24, N. Y. N. 

Please send me complete information 
on Model "E" CB Radio. 

NAME 

ADDRESS 

$17950 , % 

CITY 

TAPE RECORDERS 
HI -FI COMPONENTS 
SLEEP LEARN KITS 

NUSUAL VALUES MERITAPE. Low Cost. 
FREE 1962 high quality record. 

C.q.Uoe inñ tape, In boues Or 
DRESSNER 

,523RA Jericho TM,. New Hyde Park. N.Y. 

`TATE 

I 

Save 30% on 4 -frock 
Stereo Music on Tape! 
Empty 3 in. plastic reels 7C ea. 

BARGAIN PRICES! 

SEND FOR OUR FREE 
Tape Recorder /Blank /Precorded Tape Catalog 

SAXITONE TAPE SALES 
(Div. of Commissioned Electronics Co.. Inc.) 

1776 Columbia Road Washington, D.C. 

IF YOU BELIEVE THAT ALL RECORDING TAPES ARE THE SAME ... 
READ THESE FACTS ABOUT SOUNDCRAFT TAPES! 
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SOUNDCRAFT' 

SOUNDCRAFT 

UNDCRAFT 

DCRAFT 

DCRAFT 

()CRAFT 

OUNOCRAFT 

SUUÑD RÁFT IT'S SOUNDCRAFT 

IN THE GREAT MOTION PICTURES 

4111 

The course of the motion picture industry was revolutionized by the application of magnetic 
stripes on film ...a Soundcraft achievement which has made possible the stereophonic 
sound tracks of the great MGM (Camera 65), Cinemascope and Todd -A 0 productions. For this 
contribution, Soundcraft received the coveted Academy Award "Oscar" -first and only tape 
manufacturer ever so honored. Soundcraft achievement never stops. 

SOUNDCRAFT WAS Mylar* base tapes for longer life, longer play 

FIRS 

Plasticizer -free oxide to prevent chipping or flaking 
Micropolished tape surface to preserve the "highs" and minimize 

recorder head wear 
FA -4 frequency adjusted formulation to capture the full dynamic 
range of sounds 

TO OFFER YOU: Buy the best -buy Soundcraft Tapes 
/MVO MON OCIA0.401.DOMMMO, LLLLL ...EOM 
:MIMI. OF oinry MM." N.M. n ACADEMY MM.. 

REEVESSOUNDCRAFTCORP Main Office: Great Pasture Road, Danbury, Connecticut 

"Trans -Select" Generator 
(Continued froid page 47) 

sistors in the bridged -T network (R, & 
R,, R: & R,, etc.) must be matched in 
value. For the amplitude to remain con- 
stant on the different ranges, certain 
combinations of capacitors must have a 
proper relationship to each other. Note 
that the ratio between the value of C, 
(.05 µf.) and C, (.5 pf.) is 1:10. This 
same ratio must be maintained between 
C. & C,, C. & C,:, and C. & C5. Increasing 
the value of the odd -numbered capaci- 
tors in this group decreases amplitude 
on the range or ranges involved, while 
decreasing the value increases ampli- 
tude. Increasing the value of even -num- 
bered capacitors increases amplitude, 
and conversely. 

So much for output amplitude which, 
as has been noted, depends on certain 
relative values. The individual values of 
components in the frequency- selective 
network affect frequency. Increasing 
the value of a component, whether re- 
sistor or capacitor. will decrease fre- 
quency, while reducing its value will 
raise the frequency. 

As to obtaining the needed values, it 
is not necessary to use components of 
high precision. One way of adjusting 
the value of a component, for example, 
is simply to try several different units 
whose tolerance includes the exact 
value desired until the right one is 
found. Other simple methods include 
the following : if a resistor or capacitor 
is somewhat low, adding a small resistor 
in series or a small capacitor in parallel 
can produce the desired increase. To re- 
duce these components if too high. a 
larger resistor in parallel or larger ca- 
pacitor in series can achieve the desired 
result. With such methods and a re- 
liable means of checking frequency. 
there is no need for an unusually pre- 
cise means of determining resistance or 
capacitance. 

The best way to measure frequency is 
with an oscilloscope, using Lissajous 
figures. Full details of the method. 
available in many reference sources. 
will not be presented here. Generally, a 
60 -cps sine -wave signal, available from 
line voltage, is applied to the horizontal 
channel of the scope. This position is 
provided internally on many instru- 
ments. The output of the generator to 
be calibrated is fed into the vertical 
channel. When generator frequency is 
an integral multiple or submultiple of 
60 cps, a reasonably stable pattern will 
result. For example, when generator 
output is exactly 10 cps, a figure with 
six horizontal peaks but only one verti- 
cal peak will result. Other integral ratios 
may be used. In any case, generator fre- 
quency is the number of vertical peaks 
divided by the number of horizontal 
peaks and multiplied by 60. For the four 
basic, switch -selected frequencies, the 
ratios for the number of vertical peaks 
to the number of horizontal peaks is as 
follows : for 10 cps, 1 :6; for 20 cps, 1 :3, 
for 40 cps, 2:3, and for 80 cps, 4 :3. 

This method is practical for measur- 
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ing frequency and correspondingly "ad- 
justing" component values, using the 
general principles already described, 
only on the two lowest ranges of the 
generator. Frequency checks on the 
higher ranges can be made. in each case. 
with reference to the next lowest range. 
This is accomplished as follows: Set the 
scope to display a single cycle of signal 
on the lower range, using the smallest 
possible amount of synchronizing volt- 
age. Then switch the generator to the 
next highest range and adjust values to 
obtain exactly 10 cycles in the display. 

In the author's unit, the sequence of 
adjustment began with the selection of 
the pair of matched resistors for R: and 
R obtaining the closest possible values. 
Precision resistors could be used at this 
starting point, but ohmmeter accuracy 
should be satisfactory. Then install C. 
and C,, and "adjust" their values (as 
described) for 80 cps. 

Next switch out R: & R. with S:, and 
install the other resistors, one pair at 
a time, individually adjusting each pair 
for the proper frequency if necessary. 
If there is a slight mismatch in any pair, 
adjust for amplitude as well. When this 
procedure is completed for the first po- 
sition of range switch S,, install the 
pair of capacitors. C & C,, for the next 
higher range, adjusting them for proper 
output amplitude and frequency. Then 
proceed in order to the two highest 
ranges, adjusting each range to ten 
times the one below it. 

Accuracy can be just as good as your 
patience in making the adjustments. In 
the author's version, this was better 
than 5 per -cent except for the high end 
of the highest range. Evidence of the 
recommended adjustment procedure 
can be seen in Fig. 5, where two com- 
ponents are identified for such part 
numbers as C,. C, and others. 

The transistors and diode specified 
are about the least expensive types on 
the market. Virtually any general -pur- 
pose transistors and diodes should work 
as well, if they are more readily avail- 
able. C,,. and C,,, as mentioned, extend 
the upper frequency limit and maintain 
amplitude at this limit. Their values 
may have to he altered somewhat for 
different transistors, even of the type 
recommended. 

Modifications 

To meet different requirements and 
situations, the frequency -determining 
components could be dealt with in other 
ways. The generator could be designed 
to operate at a single frequency only, 
simplifying the number and choice of 
components. On the other hand. there 
could be a continuously variable fre- 
quency control in place of the switched 
frequencies. In this case, a dual poten- 
tiometer would take the place of 
switches S_ to S: and the resistor pairs 
associated with them. Switch S, along 
with its associated pairs of capacitors 
could be retained for multiplying the 
basic, continuous range. The only pre- 
caution in this arrangement is that po- 
tentiometer resistance be adjusted to 
fall between the approximate limits of 
5000 and 100,000 ohms. 

November, 1961 

Build Your Own 
Superb Scott Kits 

Have fun ... save money ... get the best! Now you can build your own world - 
famous Scott components ... and you can make substantial savings compared to 
the costs of the nearest equivalent factory assembled units. 
H. H. Scott kits feature the same engineering, same high performance, same fea. 
tures and parts as do the factory wired components. Tuners have exclusive Scott 
Wide -Band design with factory aligned silver -plated front ends. Amplifiers use 
H. H. Scott's superb conservatively rated transformers. 
Scott kits are fun to build, too. The wires are pre-cut to exact length and pre - 
stripped. Instruction books are in full color to help you see exactly what you're 
doing. Mechanical parts are factory- riveted to the chassis. 

For a genuine H. H. Scott system at a real saving, choose from these line kits: 
LT -110 FM Multiplex Stern Tuner Pre -wired and aligned 
front end and multiplex sections; Wide -Band design; 
2.2 uy sensitivity (IHFM); $159.05 

LK -49 49 -Watt Stereo Complete Amplifier Kit A truly su- 
perior amplifier with power enough to drive even the 
most inefficient speaker systems. Only $II9.9S' 

LK -72 72 -Wall Stereo Complete Amplifier Kit Fabulous 
Scott features never before available in a kit: de- 
rived center channel controls; tape monitor; $150.95' 

LT-IO FM Tuner Kit Unique El-A-Line alignment sys- 
tem. Sensitivity 2.2 in (IHFM). $99.95' 

LC -2I Stereo Pre -Amplillr Kit Exceptional versatility. 
16 front panel controls; frequency response for op- 
tional laboratory applications 8 to 50,000 cps! $99.95' 

LK -ISO 130 -Wan Stereo Power Amplifier Kit Conservative 
design, massive transformers unsurpassed per- 
formance. $169.95 

* alighlly higher treni of Rockies. 

LT -110 FM Multiplex Stereo Tuner Kit 

FREE! 
Colorful and detailed 20 -page 
"Guide to Custom Stereo" in- 
cluding complete technical infor- 
mation on Scottkits. 

Rush me 
complete details on 

money- saving Scottkits 

Name 

Address 

City Zone State 

IH HAI-SCOTT 
H. H. Scott, Inc., Dept. 160 -11 
111 Powdermi II Rd., Maynard, Mass. 

Export: Morhan 
Expori,ng Corp.. 
458 Broadway. NYC 

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 15t; each. All in full -color -each suitable for framing. 

2. Hi -Fi Crossover Network Design Charts: Tells how to build speaker nets 
for an} crossover frequency. Complete coil- winding data, capacitor values 
given. 

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. 

IMPORTANT: ORDER BY NUMBER! OUR SUPPLY OF THESE FOLD -OUT 
CHARTS LIMITED. OFFERED ONLY ON A FIRST COME. FIRST SERVED BASIS. 

Send I5C per selection to ELECTRONICS WORLD 
Box 378, Church Street Station New York 8, New York 
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Do your 

Ckritma shopp 

the easy economical 

wish. w 

with the 

1962 11X471111/7 

Ca&o 
World's biggest kit catalog- offers over 250 kit selections. 
l he big, new 100 -page Heathkit catalog is the world's shopping center 
for kit builders. It offers over 40 completely new kits and a \aricty of 
products priced from $7.95 up. Heathgift certificates are available in 
any dollar amount you wish. 

New easy terms; order now -pay later! 
Heathkit's new relaxed terms are the easiest ever. Now, no down pay- 
ment is necessary ... and take as long as 18 months to pay. See the 
order blank in the 1962 Heathkit catalog or write for application forms 
today. 

Heathkits give a world of pleasure -at half the price! 
With Hcathgifts you provide more than just a remembrance. You open 
an exciting, challenging, satisfying new world of pleasure -that lasts 
a lifetime. What's more, you give the highest quality electronic equip- 
ment, but pay up to 50';"( less than the cost of ready -made units. 

New "value- packed" 

FM Tuner in charcoal gray and ivory 

Performs in the true Hcathkit quality tradition. Loaded with 
such features as flywheel tuning and slide rule dial, AFC 
control, assembled prealigned front end for easy kit com- 
pletion. 9 tube function, ±20- 20,000 cps. A honey for looks! 
Features multiplex jack for use with the Heathkit AC -II 
Multiplex Converter to provide FM stereo. 
Kit AJ -31 FM Tuner (shown)...8 lbs $39.95 
Kit AC -11 Multiplex Converter ..4 lbs $32.50 

New HEATHGIFTS 

New Test Instruments 

for the technician or serious amateur 

The 1M -21 AC VTVM has clean design. Extended freq. re- 
sponse I db 10 cps to 500 kc. IO megohm input imp.; IO 
voltage ranges; -50 to +50 calibrated db scale. 

Versatile 10 -21 "general purpose" 3" oscilloscope perfect 
for industrial, medical and general use. Push -pull vert. and 
horü. amplifiers: 20 to 100,000 cps sweep; automatic sync. 
Kit 1M -21 AC VTVM...4 lbs $33.95 
Kit 10 -21 3" Oscilloscope. 14 lbs $49.95 
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Deluxe 

9 transistor 

Walkie -Talkie 

keeps you in touch 

anytime, anywhere 

A Handsome Radio for every 

room in the house 
Units at twice the price can't compare! 
Operating range of Ito 3 miles; meets FCC 
regulations. Crystal controlled superhet 
receiver; squelch noise limiter circuit; push - 
to -talk switch; rugged, 2 -tone alum. case. 
Use for private reception, as wireless mike 
or for paging. 75 hours on 9 volt battery. 
Collapsible 35" whip antenna. 
Kit GW- 21...3lbs $44.95 

make it a m 

New 

Accessories 

to make a "Ham" happy 
Ham accessories that sing performance, 
price, features! Spectacular, compact tun- 
nel diode "dip" meter does everything a 
"grid dip" can do. New rugged V FO covers 
80 thru 2 meters. New "Q" multiplier has 
2 peak 1. F. positions. Exceptional salues! 
Kit HG -10 VFO...12 lbs $34.95 
Kit HM -10 "Tunnel Dipper "... 

3 lbs $34.95 
Kit HD -11 "Q" Multiplier... 

2 lbs $14.95 

New Wireless Intercom 

saves time, saves steps 
No home, office or factory should be with- 
out this transistorized all- master intercom 
system. Imagine, only 3c a month to oper- 
ate. No wires between units, just plug in. 
Any station calls other stations. Easy to 
build. In beautiful two -tone beige. 
Kit GD -51 Intercom...4 lbs..... $22.95 
Kit GO -51 -2 (pair), ..8 lbs $45.90 
November, 1961 

Choose from 3 spanking new ivory and 
beige radios. Low cost AM set provides 
hours of pleasure. Economical FM table 
radio is noise -free; has preassembled tuner. 
AM Clock -Radio has Telechron unit, sleep 
switch, radio alarm, pillow speaker jack. 
Kit GR -121 AM Clock- Radio,8lbs. $29.95 
Kit GR -11 FM Table Radio, 7 lbs. $27.50 
Kit GR -10 AM Table Radio, 7 lbs. $19.95 

rier Christm 

Safe 

cruising 

for the Boating Enthusiast 
Compare for price, for quality! See why the 
3 -band "Mariner" gives you so much. In- 
cludes consolan, beacon, broadcast and 
marine phone bands. IO transistor, I diode 
circuit. Functionally styled with "sense" 
antenna, waterproofed 4' x 6" speaker. 
Preassembled tuner. Bearing accuracy of 

3 °. 

Kit MR -11 3 -band "Mariner" 
12 lbs $109.95 

Learn os you build -an 
Educational Kit on Transistors 

Teaches basic fundamentals of transistors 
while performing interesting experiments! 
Text is written in simple easy-to- under- 
stand language. Final product is highly 
useful two- station intercom. Textbook 
provides a storehouse of valuable reference 
material. Designed for youngsters and 
adults alike. All components and materials 
furnished. 
Kit EK -3 Basic Transistors... 

4 lbs $16.95 

s for anyone! 

i 
Short Wave Radios put the 

world at your fingertips 
Hours of fascinating broadcast, amateur 
radio, and short wave pleasure await you 
in the GR -9I. Covers 500 kc to 30 me in 
4- bands. Illuminated 7" slide -rule dial & 
meter. Versatile controls for top reception. 
"Velvet touch" tuning. Easy circuit board 
assembly. Beige & Aqua color. 
Kit GR -91 SWL Radio. ..9 lbs . $39.95 

HEATH COMPANY 
Benton Harbor 15, Michigan 

Yes, send me my free 1962 Heathkit catalog 

NAME 

ADDRESS 

CITY ZONE STATE 

Order direct by mail or see your Heathkit dealer. 
Ship Parcel Post Express C.O.D. Best Way 

Ordering instructions: Fill out the order blank. Include charges for parcel post 
according to weights shown. Express orders shipped delivery charges collect. A II 
prices F. O. B. Benton Harbor, Mich. A 20% deposit is required on all C.O.D. 
orders. Prices subject to change without notice. Dealer and export prices slightly 
higher. 

ITEM MODEL NO. PRICE 

Free Catalog! 

Send in today for your free 
100 -page cata og. Over 250 
kits i more than 40 are new) 
In this most complete cata- 
log of kits. Every piece is 
top quality ... save up to 
50%. Get a catalog now and 
receive 1962 Heathkit sup- 
plements. 

This Christmas give Heathgllt ... from the World's Shopping Center for Electronic Kits 
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British Ad0 Trends 
By PATRICK HALLIDAY 

Rundown on some of the interesting products and the 
displays at London's 1961 International Audio Festival. 

THE LATEST in audio equipment was 
seen and heard recently at the 1961 

International Audio Festival in London, 
supported by more than seventy British, 
American, European, and Japanese 
firms. Prominent among the exhibits 
was an increasing number of high -fidel- 
ity tape recorders, ranging from the 
miniature, pocket -sized transistorized 
models by Fi -Cord (only 95á" x 5" x 
2áí ", but claiming a 50- 20,000 cps ± 3 db 
response) to the larger professional re- 
corders by Ampex and E.M.I. 

A new low- distortion moving -coil 
loudspeaker system with a particularly 
clean bass response was shown by Leak 
-the firm which first pioneered 0.1 
per -cent distortion amplifiers. The new 
loudspeaker and enclosure is relatively 
small -26" x 15" x 12" -and combines 
13" and 3" units with a half- section 
crossover network. The 13" speaker in- 
corporates a new "sandwich" cone which 
is ári" thick and provides an extremely 
stiff cone which, it is claimed, behaves 
as the theoretical ideal of a rigid piston 
and avoids the flexing of the cone at 
large amplitudes; it has no greater 
weight than conventional cones of paper, 
plastics, or aluminum. The term "sand- 
wich" is derived from the layer con- 
struction of the diaphragm, with a skin 
material denser and stronger than the 
inner part. 

The demonstration of stereo sound 
using two of these sandwich speakers 
was certainly impressive, although your 
reporter would like to hear the system 
under better listening conditions before 

fully endorsing this reputable maker's 
claim that the stiff cone represents the 
"greatest advance" since the develop- 
ment of the Rice -Kellogg moving -coil 
speaker! A single enclosure and speaker 
is priced in Britain around the $110 
mark. 

Another British maker well -known on 
both sides of the Atlantic is Lowther 
who has always championed the use of 
a single high -efficiency speaker driver 
unit in connection with compound horn 
enclosures; this year the Lowther range 
of enclosures has been extended with a 
re- designed "Acoust a-Twin" enclosure. 
For stereo, only a single enclosure is 
used, placed in the center of the wall, 
offering the widest expansion of sound 
facing the normal listening area. It is 
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designed to reverse t he accepted Blum - 
lein principle for stereo, that is, the 
placing of two microphones at a central 
point and angled to collect sound from 
a given area; the sound pattern from 
the "Acousta- Twin" is designed to be 
of the same order, with the concentra- 
tion of sound in the central area, in- 
tended to give the feeling of the original. 

Lowther also showed the only all - 
transistor hi -fi amplifier noted at this 
year's show and then only in prototype 
form. It is a direct -coupled amplifier 
using a symmetrical push -pull circuit 
with two 0C26 power transistors in the 
transformerless output stage; no direct 
current flows through the 16 -ohm voice 
coil. Power rating of this amplifier is 
only 5 watts (continuous sine -wave 
power). Although this may seem low by 
conventional audio standards, it should 
be remembered that the unit is designed 
for use with this firm's horn -loaded 
speakers which have an unusually high 
electrical /acoustical conversion effici- 
ency. 

The Qluld wide -range electrostatic 
loudspeaker has been in continuous pro- 
duction since 1957. yet continues to 
attract keen interest -indeed on the day 
this writer visited the Festival, it was 
one of the few demonstrations for which 
one had to queue. Although other mak- 
ers have from time to time demon- 
strated speakers using the push -pull 
electrostatic principle, the Quad model 
remains the only wide -range speaker of 
this type on the British market. 

A new, compact integrated 10 + 10 
watt stereo control unit and amplifier in 
a 4 "x 14 "x 13áó" cabinet has been intro- 
duced during the past year by "His Mas- 
ter's Voice " --one of the brand names of 
the E.M.I. organization, long prominent 
in the audio field. An unusual feature is 
the small cathode -ray tube included for 
balancing and speaker phasing and with 
a built -in calibration signal. Independ- 
ent control of each channel is provided 
by means of dual concentric knobs. Like 
many other British amplifiers, the "Ul- 
tra- Linear" -type output stage in each 
channel uses two EL84 tubes. The com- 
plete unit, termed the "Stereoscope." is 
priced in Britain at under $190. 

Long popular in Britain for ensuring 
groove cleanliness has been the "Dust - 
bug" device which can be mounted 
either with a special arm or on the pick- 
up arm. It consists of nylon bristle 
sweeping the groove in advance of the 

stylus to remove dust which is then 
trapped on a pad which also discharges 
surface static electricity. An accessory 
seen for the first time at this year's 
Festival is the S.M.E. "bias adjuster" 
for fitting to their pickup arms so as to 
correct the force developed by friction 
between stylus and record. Because of 
the offset of the arm, this force tends to 
swing the arm toward the record center. 
The new device has no springs but in- 
corporates a small weight suspended by 
nylon thread and acting on a lever at- 
tached to the bearing assembly. 

The M.S.S. Recording Company has 
announced a new form of transistor 
sine -wave oscillator capable of deliver- 
ing 1 -watt output at frequencies from 
1 to 100 kc. with an efficiency better than 
75 per -cent. A conventional a.f. tran- 
sistor of the type often found in the out- 
put stage of broadcast portable receiv- 
ers is used in this circuit -full details 

IFTEE-4----74--. 4 . 'A 

of which have not yet been disclosed, 
pending patent application. In the audio 
field this circuit should be of interest 
for erase and bias currents in portable 
tape recorders, and may have applica- 
tions in communications and industrial 
electronics. 

Noted among the overseas exhibits 
was the Japanese Sony "Radio Micro - 
phone"-a lightweight transistorized 
FM transmitter used on 27 mc. in con- 
junction with a tube superhet receiver. 
Among the many high -quality micro- 
phones were a number of Shure and 
A.K.C. units. 

Not shown at the Festival was one of 
Britain's main audio talking points -the 
controversial Gough loudspeaker en- 
closure. This new cabinet enclosure. 
which costs under $15 to construct, has 
set audiophiles arguing and manufac- 
turers busy issuing comments on the 
more sweeping claims put forward in 
some circles. The enclosure, announced 
late in 1960, was invented by Jabez 
Gough, a radio dealer in South Wales. 
The inventor, who developed the design 
empirically, considers that it conforms 
to no known earlier design : he claims 
that it differs from recognized design 
principles by being open at both ends. 
need not be constructed of particularly 
heavy materials, and does not contain 
interior padding. Gough himself makes 
no attempt to explain how the enclosure 
works. 

ELECTRONICS WORLD 
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INTERNATIONAL'S-Executive MODEL 100 

A precision engineered transceiver for Citizens 
Band licensees seeking outstanding design and 
performance. Dual conversion superheterodyne 
receiver. Push -to -talk operation. Three way 
power supply for 6 12 vdc and 115 vac. Full five 
watts plate input. Certified FCC tolerance 
-'-.005%. Size 51" x 81/2" x 9" deep. 

Advanced engineering featured in the 
Executive Model 100 

NEW 

NEW 

NEW 

NEW 

NEW 

NEW 

crystal filter minimizes adjacent 
channel interference. 
built -in calibration circuit 
International NR squelch. - 

12 position crystal control transmit 
channel selector. 
front panel microphone jack. 
provision for connecting external 
speaker and S' meter. 

FREE 
INTERNATIONAL'S 
1962 CATALOG 

Your buying guide for pre- 
cision radio crystals and 
quality electronic equip- 
ment. Complete data on 
International's Citizens 
Band transceivers and 
accessories. 

Send for it TODAY! 

Complete with 1 transmit crystal, 1 re- 

ceive crystal, new style ceramic micro- 
phone and coil cord $199.50 

Ili 

Wao 

4 
1962 CATALOG 

International Crystal Mfg. Co., Inc. 
18 North Lee, Oklahoma City, Okla. 

Rush FREE 1962 Catalog 

Name 

Address 

City 

Please print 

Zone State 

EV42 

INTERNATIONAL Crystal Manufacturing Co., Inc. 18 North lee Oklahoma City, Okla. 

November, 1961 77 
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GET IT from GOODHEART! 
Receivers and Panadapter 

13C- 453B 190.550 kC w US kc IF's. This . is 
ideal a tunable IF or to doubleeonvert 

r 
other 

100s 
having 455 kc IF's. Checked, aligned, geld . ON, not as -is junk. W all needed $12 95 tech. data. Owe spie dala. etc. lob Los Ang. 

Same, In handsome Cabinet w pwe ply. ;37.50 spkr, etc., ready to use. is our Qg- 535... . 

ABS: 
ee 

Navy's 
for 

idow]- noise. 
ear-saving uAÓC. high 

& select. IF is 
noise. 

kc. $Checked, aligned. sens. 
wr sply. cords. tech data. ready to use. $99.50 fob Charleston. S.C. or Los Angeles 

R -45 ARR -7 brand ne 12 -tube superbes 55 -3 mc 
in 6 bands, S- meter, 455 kc IFs, itl filter, 6 Sel. 
positions. etc. Hot and Complete, it can be made still 
better by doubh- converting into the BC.453 or QX- 
535. Pwr sply includes DC for the automatic $179.550 tuning motor. FOB San Antonio 
AN APR... re.. is the 11 -tube 30 mc IF etc. for its 
plug-in tuning units: has S- meter, 60 CY pwr scie. 
Ideal 

video audio 
to 30 me to thepRt45'ARR 

-Ian output 
Checked and aligned. lob Los Angeles ;69.50 
Plug -in tuning units for above Convert RF to 30 m 
TN 16. 38.94 mc. $25.00. TN.17, 74.320 m 
525.00. TN18. 300.1000 mc. $35.00. TN19, 975. 
2200 mc. $59.50. TN -54. 2175.4000 mc. $175.00. 
Power Plug for re e: $2.00. Tech. Handbook: $7.50. 

has 125 Vr6ö r pwr spis, foi, LOS Ang.pu.t' $79.50 
yBendix 2 -way Radios 

SCR -S22: 100 -156 mc AM. 19 tubes. 832A RF Po. 
Very clean. satisfaction geld. fob your $16.95 choice 01 Buffalo, N.Y. or Bremerton. Wn.. 
(Add $3.00 for complete tech data, includes con- 
versions, 'al data, putting gmtr on 6 & 10. etc. Add 
$49.50 lob San Diego for RA -62 -C. the 115 it 60 Cy 
pwr sply made for ground u of SCR -522.1 
MRT.9A1: Licensable hand -carry 144 -174 me FM. 
deviation 15 kc. Reer sens. I 

v 
minim. Po 1 W. 

Complete w antenna- handset. 6 v vibrapaek. stub. 
less than 10 Ms. Comes peaked & wi ills for the 
I rcve & the 1 'out ,req. you speeity. ;179.50 w instructions. NEW. lob Los Angeles... 

Bargains in Surplus Transmitters 
TDQ: 115 -156 mc. 45 W carrier 

e , 
emission can be 100. AM by v Or 85; AM by l he tone, key. 

Ing up to 40 wpm. Includes modul. & pwr sp1Y 
115 230 v 50'60 cy 1 ph. 4 chan. ici. switch -se. 
leered. 829B final. Esc. condition. $149.50 checked out operating O&. FOB Los Angeles 
TDZ: 225 -400 mc AM. 30 W Po. 10 -chan. Autotune 
sit. w modul & pwr sply 110 220 440 v. $149.50 50 60 cy 1 ph. NEW. fob San Diego 

Surplus Test Scopes Ready to Use 
TS -34 AP has internal w t pps 10- 50,000 Cy, video 
flat 0 cy to 212 mc. & 3 lived-Our. swps triggered 
by signal to be seen. 2" tube plus lens gives 5" pic. 
Checked OR. w ase & large instruct. ;39.50 sheet. fob Los Angeles 
(Add $7.50 for NV probe & or for tech manual.) 
TS -239A UP: Freq. range 10 ey to 5 mc. Sine waves 
observable 10 ey to 2 me. pulses .15 to 5000 u 
Sweep speeds .5 to 50.000 u c Inch. Timing mark- 
ers .2. 1. 10. 100 & 500 usees "Puts out triggers 300. 
800. 2000 cy. Unique grid Is light- projected on the 
3BPI. no parallax. Variable sweep delay. Accurate 
voltage calibration. Clean. checked $149.50 operating. fob Los Angeles 

(Add 20.00 lar photocopy of the Handbook.) 

Surplus Tuning -Fork Oscillators 
00 cy S .001; Am. Time Prod. $125.00 ;9.955 
Sealed fork. new. 'ckt dwgs 
Same in complete module tubes. $29.95 needs 150 vde 6 6.3 vac. ekt dwgs 
Salem in handsome case aw 

ri . pwr sole & $69.50 Ai pl.¡ also as bench B 6 her sply 
400 cy 1: 05 ¡ Philemon module w tube. $19 95 CIO dwg. needs 28 vac 1.2 amp 
Same 

extra 
except Varo6220 rated tl.I . to $17.50 

500 
wt .0 hilemon module tube. $19.95 CIO dwg. needs 28 vde 1.2 

w 

1000. 500. 250. 125. 6212 cy .02; from new 
module w tubes. counters & Am. Time Prod. -2003 
fork. Needs 250 vac & 6.3 y . _$49.50 ckl desk's 

Surplus Pulse & Signal Generators 
Meas. Corp. Mod. 79B pulse generator 60.100.000 
P lis pulses 12.40 usec wa & pips delayed 

period. Can pulse modulate «.ny RF and 

wa hook, 400i'lbsilob liar: source. New. 
,y' u.$97.50 

The following are all erhauled, Certified. fob Los 
Angeles. have m voiLCalmrated outputs. variable 
internal modulation.. w instruct. & fittings: 
LP Signal Generator, 912 kc to SO me $197.50 
15.2 or =804 Sig. Gen. 712.330 mc. $179.50 
Meas. Corp. Mod. 84. 300 -1000 inc. ..$249.50 
TS -47 APR: 40.500 m w useful harmonics to 3000 
mc. dial a acy 1 ¡. mc 

attenuate. 0-387. - 

P ullsed .11 500 cy. 
50% 

OK.lton Los Ang. .$79.50 
Boonton =20313 Univerter extends the . of any mieovolter (75 mc. 50 ohms 2óíg down 

e 100 kc to 25 mc. Certified OK. $129,50 Cover 
$420.00. but Ifob Los Angriest only 

Surplus Brush Recorders 
Portable BL -202 IRD- 2321 -001 2 -pen. ink. Chat S. 
25. 225 mm ensitiv. 1.1 mm'V. $295.00 Sertified like new fob Los Angeles 

ame but ink or electric writing IBL.222. $325.00 RD2322.001. w pwr sply for elect. wrtg 
BL -206 6 -pen. ink. 212 -125 mm 'sec. - $750.00 
Write us for ther Brush models. for DC amplifiers. 
for Esterline.Angus recorders, etc. 

Miscellaneous Surplus Bargains 
Boonton =170-A Q -Meter $99.50 
Newt- Packard =3306 Distortion Analyzer $225.00 
Navy -60007 C R Leakage instil Resist $37.50 Turns Ratio bridge. accuraCY 5 
DC pwr $ply. 230 v 60 cy 3 ph to 15 30 v at 130' 
65 A con,.. w vernier, new. fob 
Topeka $99.50 
Leeds & ohms. Voltage Divider. 15H hms. 2 
decades and slide -wire dial. certified $79.50 OK 
Write for data on Airborne Magnetometer AN ASQ -3. 
Write for Current stock in LINE VOLTAGE REGULA- 

TORS. 
Write for your needs in schematics. conversion inlor- 

mation, nd tech. manuals on surplus electronic 
equipment. 

Time Pay Plan: Send us your fist of material. We will quote terms. 

R. E. GOODHEART CO. 
P. O. Box 1220 -A Beverly Hills. Calif. 
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CB Crystal Checker 
(Continued from page 57) 

lengths, etc. The coil should be ex- 
panded or compressed until capacitor 
C, covers the band. 

It is not necessary to follow the au- 
thor's layout. If the device is to be used 
solely as a Citizens Band crystal 
checker, the complete circuit may be 
built into a single box of slightly larger 
size. The only precaution to be taken is 
to keep the leads as short as possible. 

Using the Tester 

To check crystal activity, plug the 
LC tuning section into the crystal oscil- 
lator box. Set the meter sensitivity con- 
trol to its extreme counterclockwise 
position to protect the meter. Plug the 
crystal to be checked into the socket. 
Throw power switch S, on. Vary tuning 
capacitor C; by means of the vernier 
dial. If the crystal is good there should 
be some indication of rectified r.f. out- 
put on the meter. The meter sensitivity 
control may then be advanced for a 
more convenient meter deflection while 
adjusting the tuning dial for maximum 
meter indication. 

In the author's unit the meter de- 
flected to full scale with the sensitivity 

control advanced to about three -quar- 
ters of its maximum rotation when 
checking crystals of frequencies at 
either end of the band -26.965 and 
27.255 mc. The activity of different crys- 
tals may be compared by setting the 
sensitivity control for a given meter 
reading and then adjusting the tuning 
dial for maximum meter indication as 
different crystals of the same frequency 
are plugged in. 

In transmitter construction work an 
LC circuit can be pre- checked with any 
given crystal. The LC circuit need not 
be mounted in a box but can be con- 
nected to an extra pin plug. This plug 
can then be inserted into the oscillator 
box jack and the LC circuit can then 
be tailored for optimum results with 
the crystal in the socket. Keep the leads 
to the plug as short as possible. 

The crystal checker may also be set 
up for testing crystals and LC circuits 
of other services such as in amateur 
radio work. Output from the tester can 
be picked up on a communications re- 
ceiver for checking frequency. 

The constructor may calibrate the 
tuning dial in terms of frequency or 
Citizens Band channels if desired. 

Since the current drain is quite small 
and the tester will not normally be in 
continuous use, battery life will be ex- 
tremely long. 

Inside view showing small parts mounted on phenolic board. Sensitivity control and 
power switch are hidden by battery. Two unconnected leads go to the crystal socket. 

JI CRI R2 RI CI R3 VI C2 BI 

SIMPLE CHECK FOR TV 
ANTENNA LEAD -IN WIRE 

By HERB BROWN 

A SUSPECTED break in an a tom 
lead -in, especially if intermittent, is 

not easy to confirm. It can be anywhere 
along a line than is not aceesible along 

st of its length. However, if you own 
a capacitor checker, you can test this 
easily. 

Because the pair of wires 311I as capaci- 
tor plates, every two-conductor rabic has 
capacitance whose value depends on the 
line length. if a break exists in either 
side of the line, the capacitor seen at 
one end of the line ends at the I ' t of 
the break. Many 300 -ohm, twin-lead 
types are rated at -I.1 µµf. per f t, al- 
lI gli some go as high as 5 µµf. If you 
encounter an unusual type, check this 
rating in a catalogue or the manufac- 
turer's fact sheet. 

Disconnect the lead from the TV set 
and connect the clips of your checker to 
the bare ends of the wire. Starting at the 
low and of the lowest range, rotate the 

instrument'. "value"' knob until you get 
a reading. Divide this figure. in 11µI., by 
4,-1 or other applicable figure for a read- 
ing in feet. For example, a reading of 
220 µµf, indicates 50 feet of unbroken 
line. Suppose you know (a visual esti- 
mate will do) that the lead -in is ad 
50 feet long. Volt have confirmed con- 

. . all the way up. But suppose the 
wire is al t 100 feet long. Your reading 
has only revealed a break: it has lo- 
cated it at the Idle of the line. 

an erratic reading on the tester's eye 
tube or other indicator exposes an inler- 
oaittent. To clack for this possibility, try 
to agitate the line if the wind isn't Belding 
you. .l final note: the antenna element to 
witicll tits Wire connects may be folded 
dipole, which tends to place a short across 
the wire. If your checker doesn't give at 

usable reading and this is the ease, dis- 
connect the wire at the antenna tend too 
before re- testing. 

ELECTRONICS WORLD 
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THIS IS THE RECORDED FREQUENCY RESPONSE 
CURVE OF A REJECTED AR -3 MID -RANGE TWEETER 

Although this curve does not 

cycles is evidence of transient 

The frequency response of all 

installation. One out of fifteen 

depart from the ideal by more than 2 decibels at any point, the sharp peak at 11,500 

distortion. 

AR -3 tweeters and AR -2a super- tweeters is recorded and examined critically before 

never makes it to the cabinet. 

AR speakers are priced from $ 

Central Terminal in New York 

initiated at these showrooms. 

89 to $225. They may be heard at AR Music Rooms, on the west balcony of Grand 

City, and at 52 Brattle Street in Cambridge, Massachusetts. No sales are made or 

Literature, including a list of AR dealers in your area, is available for the asking. 

ACOUSTIC RESEARCH, INC.. 24 Thorndike Street, Cambridge 41, Massachusetts 
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NOW ANYONE CAN 
MAKE AS FINE AN 

AMPLIFIER AS FISHER 

with this new Fisher StrataKit! 
mornommumplemm 

Introducing a totally new approach to stereo kit design 
When the KX -200 Control Amplifier, first of the new line of Fisher StrataKits, became 

available a few weeks ago, the entire concept of high -fidelity components in kit form 
entered a new, exciting phase. For the first time, a kit is backed by a name with the 
tradition, acceptance and stature of Fisher. 
Before Fisher could stake its reputation on a product completed by the purchaser, two 
requirements had to be unconditionally satisfied. First, the performance of a Fisher kit 
had to meet the same guaranteed Fisher laboratory standards no matter who assembled it- Fisher laboratory technicians or a totally unskilled and inexperienced bui /dcr. Second, 
constructing the kit had to be a pleasure, not a problem. 
Fisher engineers have responded to both of these unusual challenges brilliantly, as will 
be evident to any builder of the KX -200 StrataKit. He will own the finest 80 -watt Stereo. 
phonic Master Control Amplifier Fisher knows how to make. 
The StrataKit method of kit construction permits assembly by easy, error -proof stages 
(strata), each stage corresponding to a particular page in the Instruction Manual and 
to a separate transparent packet of parts, separately identified. Major components come 
already mounted on the chassis, and wires are pre -cut for every stage -meaning every page! 
Errors of omission, if any, can thus be checked stage -by -stage and page -by -page- before 
proceeding to the next stage. There are no surprises with a Fisher StrataKit, only the 
pleasure of accomplishment and of effortless learning. 

Outstanding features of the Fisher KX -400 StrataKit: 
80 watts IHFM music power -more than with any other control -amplifier kit. Harmonic dis- 
tortion 0.24%. Hum and noise 93 db below full output. 
Built -in D'Arsonval laboratory -type calibration meter - a Fisher exclusive. Permits precise 
adjustment for peak performance; assures optimum results from the start and in the years ahead. 
Level control facilities for a 
center -channel speaker without 
the need for an additional am. 
plifier - unlike any other kit 
now available. 
Architectural brass -finish con- 
trol panel to match all other 
standard Fisher -built compo. 
n ents and to fit standard Fisher 
component cabinets. 

Price $169.50 
Coming Soon: The Fisher High. 
Sensitivity, Wide -Band, Stereo - 
FM Tuner StrataKit. 
o Walnut or Mahogany cabinet, 
$24.95 extra; metal cabinet, 
$15.95 extra; prices slightly 
higher in the Far West. 

r 

EXPORT: Teeesto International Corp.. 
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USE THIS COUPON FOR FURTHER INFORMATION 
fisher Radio Corp. 
21.51 44th Drive, Long Island City 1, N. Y. 
Please send me the following FREE Fisher literature: 

Complete details and specifications on the Fisher 
KX -200 StrataKit. 
The 1962 Fisher Handbook, a 40 -page illustrated 
reference guide and component catalogue for custom 
stereo installations. 

Name 

Address 

City Zone State 

Ill Madison Ave.. N.Y. Is. N Y In Canada: PileI associates. Ltd. 
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Standing -Wave Indicator 
(Continued from page 51) 

with 52 -ohm coaxial cable since this is 
most commonly used in Citizens Band 
service. If some type 72 -ohm cable is to 
be used, the indicator can be employed 
with this cable simply by changing R. 
to 72 ohms. (This 72 -ohm resistor may 
be selected from a group of standard 
68- or 75 -ohm carbon types, as suggested 
below for the 52 -ohm types.) Ideally, 
special non -inductive resistors should be 
used but the carbon types listed serve 
very well for this purpose. The standard 
value of 51 ohms is near the value 
wanted and is close enough for all prac- 
tical purposes. Some 51 -ohm resistors, 
measuring slightly on the high side, may 
be used if the constructor wishes to 
hand pick these units. The supplier here 
cooperated in this respect. Most any 
diode can be used with this bridge. 

Using the Indicator 

For test purposes it is convenient to 
use an extra 51 -ohm resistor soldered 
to a mating coax connector. To test the 
indicator, plug this test resistor into the 
connector marked J,. Connect the out- 
put from a Citizens Band transmitter to 
connector J,. Very loose coupling to the 
transmitter tank should be employed in 
order to protect the meter. The meter 
sensitivity control, R::, should be set to 
its extreme counterclockwise position. 
This control, however, does not reduce 
the rectified current to the meter to 
zero. It simply serves as a fine adjust- 
ment in setting the meter to full scale. 
After full -scale indication is obtained on 
the meter, the coax connections are re- 
versed, that is, transmitter output goes 
to J, and the test resistor connects to 
J.. The meter should now read near zero. 
(Even when trying the unit with un- 
selected 51 -ohm resistors, the meter 
read down to 0.5 pa. when a test resistor 
was plugged into J. and 3 pa. with the 
test resistor terminating 25 feet of RG- 
58/U transmission line.) 

In making antenna impedance match- 
ing tests, this same procedure is fol- 
lowed except the antenna coax line is 
used in place of the test resistor. The 
better the antenna -line impedance 
matching, the lower will be the reading 
on the meter. When the meter reads 
zero, a 1 :1 s.w.r. exists, which would 
indicate perfect matching. 

Although unnecessary for straight im- 
pedance matching measurements as just 
described, the constructor may calibrate 
the instrument. if desired, by plugging 
carbon load resistors of various values 
into connector J. and plotting the meter 
reading against the resistance ratio 
RJR, or R, /R., the larger value in each 
case being placed in the numerator and 
where R, is the load resistor. As an ex- 
ample, the meter reading obtained with 
R1 one -half or twice the value of R. 
would be calibrated as a 2:1 standing - 
wave ratio. For each load resistor used, 
the indicator must first he adjusted for 
full -scale meter reading as previously 
described. 

ELECTRONICS WORLD 
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THOSE of you who read this column 
undoubtedly read other record re- 

views in other magazines. I know I do. 
because I am interested in what my 
peers have to say and their evaluations 
of recordings on which I have formed 
my own opinions. Without being specific. 
it is apparent that some critics concern 
themselves primarily with the purely 
musical aspects of a recording. Still oth- 
ers add some technical evaluation. and 
some go a few steps farther in this di- 
rection. 

For the most part, there is generally 
some expression and opinion on sound 
quality. Unfortunately, such informa- 
tion as "nice recording" and "good 
sound" doesn't convey a great deal to 
the reader who is more than casually 
interested in the sound qualities of a 
recording. I do not say this as a rebuke 
to my colleagues but merely to point 
out that such reporting isn't sufficiently 
differential for the more technically 
minded. 

More often than not. when there is 
more involvement with the technical 
aspects of a recording, it is amazing to 
note the wide diversity of opinion. One 
critic will lambast a certain recording 
for its poor sound and. in another pub- 
lication, this same recording will be ac- 
claimed a sonic masterpiece. How come? 
Why this disparity? 

There are variables of course ... dif- 
fering playback equipment, a variety of 
acoustical environments, perhaps even 
differences in auditory response. There 
is always the question of maintenance ... is one part of the system worn or 
out of balance, etc.? Admitting to these 
variables, it would still seem that a re- 
cording which is really good should re- 
ceive favorable reviews in general. 

This is a complex problem and I do 
not pretend that I have the answer. but 
all the foregoing is in preface to a situa- 
tion I recently encountered. Perhaps it 
will afford a little insight into these 
technical inconsistencies. At the very 
least, it will give you an idea of some 
of the odd -hall things with which we 
must cope and why a critic's hair turns 
gray! 

As you are probably aware, there are 
quite a number of recordings on the 
market that appear on mono LP. then 
on stereo disc, and then on stereo tape. 
It is always interesting to compare the 
stereo disc with the stereo tape of a 
certain performance. There are expected 
differences, of course, and sometimes 
differences which are totally unex- 
pected. For our purposes here, we will 
dismiss the most obvious differences. 

Now I have a neat little setup where- 
by I can play hack stereo discs and 
stereo tapes and get an instantaneous 
A -B comparison. I was thus engaged 
with a certain recording of a Beethoven 
symphony. I cued up the disc and the 
tape so that they would sync together 
(not an easy job, but it can be clone 
with the right equipment ), started them 
rolling, and began to punch the compare 
button. 

As I have said, there were the ex- 
pected differences, but there was some- 
thing else. It was slight, but an abso- 
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lutely definite variation in pitch! This 
was a stopper. The human ear is more 
sensitive to pitch than most people re- 
alize and it is actually capable of sepa- 
rating very minute increments of tone. 
OK, so we have a difference in pitch. 
The question now is whether the tape 
or the disc is off pitch. Or, more to the 
immediate point, is it the tape and disc 
themselves, or the turntable or tape 
machine which is out of kilter? 

Thus began an arduous series of tests. 
First I checked the available voltage 
and current --which was right on the 
nose and stable. The turntable I was 
using has a built -in strobe with variable 
drive and she was as steady as a rock, 
both with the record alone and with 
tonearm in place (you would he sur- 
prised how a good strobe shows up the 
drag on the record surface imposed by 
even a one -gram pressure). 

The tape machine was checked with 
a timing tape, then aligned and given a 
frequency check just for the heck of it. 
All was OK. Next step was to play hack 
on the turntable an acetate I had cut on 
a professional Scully lathe, which con- 
tained a 440 -cycle tone derived from a 
signal generator. While it was playing, 
I struck a 440 -cycle tuning fork and 
heat it against the tone on the record. 
Again all checked OK. 

I followed the same procedure with 
the tape machine, beating the fork 
against a tone on the tape and with the 
same results. Conclusion? In view of 
the accuracy of the playback drive sys- 
tems of both tape and disc, it would 
seem that either the disc or the tape it- 
self was the pitch offender. 

Now we must enter another world 
of variables . . somewhere along the 
processing line. between the master re- 
cording and the finished product. some- 
body or something "goofed." Perhaps a 
tape playback machine wasn't checked 
out that particular day and, although 
they are mechanical marvels. a lathe 
might have been slightly out of whack, 
or perhaps one of the tape duplicating 
slaves was off. 

Let us consider the possibilities in 
dimensional stability of the final prod- 
uct. Here the nod must go to the disc, 
because vinyl is relatively inert and ex- 
pansion and contraction are so minute 
as to be disregarded. Tape, on the other 
hand, is subject to a certain degree of 

stretch, especially after repeated play, 
but this too can largely be ignored. It 
is true we are splitting hairs here ... the 
erudite critic blessed with perfect pitch 
can put on the "D Minor" symphony 
and tell you right off whether or not it 
is on pitch. However, for his slightly 
less gifted peers and in the interests of 
accuracy, one solution might he to in- 
corporate on a production tape or disc, 
at some appropriate spot, a 440 -cycle 
"A" which could function as a standard 
with which he could compare a standard 
"A" tuning fork. 

Big question . this is but one of 
the phenomena likely to he encountered. 
There may he others which, in the long 
run. contribute to the diversity of opin- 
ion on sound quality in a given record- 
ing. The final arbiter is your own ear. 
Given reasonably good equipment which 
you keep in top shape. if you think a 
certain disc or tape sounds good- -a view 
contrary to what some of the critics say -I say a pox on the critics ... enjoy 
yourself! 

.4I,BF,NIZ 
IItFIiIA (Orchestral Version) 

RAITL 
KII.U'SODIE ESPAGNOLE 

Paris Conservatoire Orchestra conducted 
by Jean Morel. Victor Stereo LS(: -609 I. 
Price 811.95. Two discs. 

The Ravel is an adequately performed 
"filler" in this album, the real treasure 
being the "Iberia" orchestration. Orig- 
inally scored for piano, the various sec- 
tions have been set in orchestral form 
by Enrique Arbos and Carlos Surinach 
and their tonal colorings are the very 
essence of the Spanish musical idiom. 
One has but to listen to this music for 
a few bars and it is instantly recogniz- 
able as a Spanish utterance. - 

The twelve sections are widely varied 
in mood and expression. Perhaps the 
most famous is the "Feast Day in Sev- 
ille," which is a masterpiece of massive 
sonorit ies. 

Morel is a very perceptive interpreter 
and his reading sounds completely au- 
thentic. He intrudes none of his per- 
sonality but lets the music speak for 
itself. Above all, he pays strict atten- 
tion to the indicated tempi and elicits 
some surprisingly brilliant playing from 
the not -always -too- reliable Paris Con- 
servatoire Orchestra. 

(Continued on pure 86) 
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RCA Training 

Can Be The Smartest Investment 

You Ever Made! 

If you're considering a future in 
electronics, investigate the courses 
offered by RCA Institutes Home 
Study School. In the rapidly 
expanding world of electronics, 
good basic training in Electronic 
Theory and Practice is most im- 
portant. And you can be sure of 
the very finest when you enroll at 
RCA Institutes. 

Founded in 1909, RCA Institutes 
is one of the largest technical 
schools in the United States de- 

82 

voted exclusively to electronics. 
The very name "RCA" means de- 
pendability, integrity and scien- 
tific advance. 

The courses offered by RCA In- 
stitutes are many and varied. A 
complete program of integrated 
courses for beginners and ad- 
vanced students is available. 
They include: Electronic Funda- 
mentals, Transistors, Television 
Servicing, Color Television, Elec- 
tronics for Automation. Each one 

is especially tailored to your 
needs, designed to prepare you 
for a profitable future in the ever- 
expanding world of electronics. 
And once you become an RCA 
Institutes graduate, you are as- 

sured of top recognition by lead- 
ing companies everywhere. 

Investigate the superb facilities 
for technical instruction at the 
RCA Institutes today. It can be 
the smartest move you ever made. 

ELECTRONICS WORLD 
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HOME STUDY COURSES 
in Radio and Electronic Fundamentals 

TV Servicing Color TV Transistors 
Electronics for Automation 

New Voluntary Tuition Plan. All 

RCA Institutes Home Study courses 
are available under the Voluntary Tui- 
tion Plan. This plan affords you the 
most economical possible method of 
home study training. You pay for les- 
sons only as you order them. If, for 
any reason, you should wish to inter- 

. rupt your training, you can do so and 
you will not owe a cent until you re- 
sume the course. No other obligations! 
No installment payments required. 

RCA Personal Instruction. With 
RCA Home Study training you set 
your own pace in keeping with your 
own ability, finances, and time. RCA 
Institutes allows you ample time to 
complete the course. Your lesson as- 
signments are individually graded by 
technically trained personnel, and 
helpful comments are added where re- 
quired. You get theory, experiment, 
and service practice beginning with 
the very first lesson. All lessons are 
profusely illustrated. You get a com- 
plete training package throughout the 
entire course. 

You Get Prime Qilality Equip- 
ment. All kits furnished with the 
course are complete in every respect, 
and the equipment is top grade. You 

keep all the equipment furnished to 
you for actual use on the job ... and 
you never have to take apart one piece 
to build another. 

RESIDENT 
SCHOOLS 
in. Los Angeles caul 
New York City 
You can study 
electronics in the 
city of your choice. 
No Previous Technical Training 
Required For Admission. You 
Are Eligible Even If You Haven't 
Completed Iligh School. RCA In- 
stitutes Resident Schools in Los An- 
geles and New York City offer training 
that will prepare you to work in re- 
warding positions on research and pro- 
duction projects in fields such as auto- 
mation, transistors, communications, 
technical writing, television, compu- 
ters, and other industrial and ad- 
vanced electronics applications. If you 
did not complete high school, RCA 
will prepare you for such training with 

courses specially designed to provide 
the basic math and physics required 
for a career in electronics. 

Free Placement Service. RCA In- 
stitutes graduates are now employed in 

important jobs at military installations 
such as Cape Canaveral, with import- 
ant companies such as IBM, Bell Tele- 
phone Labs, General Electric, RCA, 
and in radio and TV stations all over 
the country. Many other graduates 
have opened their own businesses. A 

recent New York Resident School class 
had 92.065, of the graduates who used 
the Free Placement Service accepted 
by important electronics companies... 
and had their jobs waiting for them on 
the day they graduated! 

Coeducational Day and Evening 
Courses. Day and Evening Courses 
are available at Resident Schools in 
New York City and Los Angeles. You 

can prepare for a career in electronics 
while continuing your normal full - 
time or part -time employment. Regu- 
lar classes start four times each year. 

SEND POSTCARD FOR FREE 

ILLUSTRATED BOOK TODAY! 

SPECIFY HOME STUDY OR 

NEW YORK OR LOS ANGELES 

RESIDENT SCHOOL 

RCA INSTITUTES, INC. A SERVICE OF RADIO CORPORATION OF AMERICA, 350 WEST 4TH ST., NEW YORK 14, N. Y. 

PACIFIC ELECTRIC BLDG., 610 S. MAIN ST., LOS ANGELES 14, CALIF. 
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8,165 Reasons Why 
You Need This 

APPLIED 
MATH 

1- VOLUME 

"LIBRARY" 
NOW ...this mammoth. 1.215 -page Inter- 

national Dictionary of Applied Mathemat- 
ics puts at your fingertips 8.165 essential 
methods. terms and applications. Even In- 
cludes definitions and procedures from pure 
mathematics to help you better understand 
applied math problems. Completely covers 
THIRTY -TWO math- related fields of science 
and engineering! 

CONCISE. YET COMPREHENSIVE ... List- 
ings range from a few clear lines to as many 
as seven pages. Includes equations and der- 
ivations. Totally cross -indexed: key words 
and phrases in boldface type. 

Prepared by World- Famous Experts 
Authoritative selection. meticulous pres- 

entation, by leading U.S. and foreign special- 
ists. Every scientist and engineer, every stu- 
dent, teacher and researcher will find the 
right answers quickly, easily. in this huge 
volume 

COVERS ALL THESE FIELDS: Acoustical Eng.: 
oustics: Astronomy: Auto -Control; 011f. Geome- try; Eloctomag. Theory; Mechanics; Network Topology: Nutt. SCi.; Optics; Quant. Mech.; Rela- tivity: Spectroscopy & Interpretation: Strength of Materials; Chem. 6 Phys. Thermodynamics: Vec- tor Anal.; Aerodynamics & Hydrodynamics; Atom Struc.: Chem.; Elasticity: Gen. Math; Molecular Struc.: NuCI. Eng.; Numerical Anal.; Prob. & Sta- tistics: Rela, Quantum Mech.; sip. St. Phys. & Chem.: Stat. Mech.; Struq Anal. & Design; Eng. Thermodynamics; Tensor Anal.; ViscoElasticity a Plasticity. 

EXTRA FEATURE: 
FOREIGN- LANGUAGE DEFINITIONS 

Helpfully lists all foreign terms 
with their English equivalents. 

German. Russian, French and Spanish. 
Authorities Praise look 

"Real dictionary. not just pseudo -learned col- 
lection sometimes encountered . . very con- 
venient and valuable reference. 

AMERICAN SCIENTIST Magazine 
"English equivalents of German. Russian. 
French and Spanish terms should prove in- 
valuable. The typography is excellent. well 
displayed." 

CECIL B. READ. Univ. of Wichita 
"Prodigious wealth of information in a single 
volume of moderate cost. 

J OF OPTICAL SOC. OF AMERICA 

FREE EXAMINATION 

Send No Money 
Coupon below hrings you a 

permanently n,l 1215 - 

haue ropy of the Intenta Li,,,,al piciinnary or ou , \Im,l leu ,l } 
rata: 

days. Its it r 
not de ll0n41. return ml 

1 mhig! Ohhwise take .1 \INTIIS to nay an. ed In 
od 'In)n,\l" 

D 
00111001 

VAN NOSTRAND COM- 
PANY. INC., Dept. 3711. 
120 Alexander St., Prince- 
ton. N.J. E.Innshed Ia ta. 

law 
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D. VAN NOSTRAND COMPANY, INC., Dept. 3711, 
120 Alexander St., Princeton, New Jersey 

Please send me the International Dictionary of Applied Mathematics for 10 DAY'S FREE USE. It not delighted. I'll return it and owe nothing. Otherwise. I will remit $5.00 (plus small shipping charge), and $5.00 a month for 
4 months. Total price: $25.00. 
Name 

(Please print plainly) Address 

City Zone...State 
ElSAVE! Send full $25.00 payment with order and all shipping charges will be prepaid. Same return- for -refund privilege. 'In Canada: 25 Hollinger Rd., Toronto 16. 

Foreign, APO-please send lull payment of $25 
TAX DEDUCTIILE - If used in your work! 

This is generally a good, clean sound- 
ing recording with but a few of the triple 
forte peaks a little on the "blurred" side. 
The stereo is good in both depth and di- 
rection, although the depth has been 
achieved somewhat at the expense of or- 
chestral detail and "presence." Nice 
wide dynamic and frequency response. 
These are delightful listening -a re- 
freshing change from the usual ,ym- 
phonic diet and I recommend this album 
to your attention. 

SEA SHANTIES 
Men of the Robert Shaw Chorale con- 
ducted by Robert Shaw. Victor Stereo 
1.5(:2551. Price S5.98. 

This is one of the saltiest albums to 
appear in a long time. If you have a 
friend who is a sailing bug and he in- 
vites you to crew for him, I can't think 
of a gift he would appreciate more than 
this. 

When I was very young and foolish 
(maybe romantic is a better word), I 
had an experience few men can share 
today ... I made two voyages in four - 
masted sailing ships. These were the 
Herbert RaNdiìig and the Constellation. 
The Rawding rots in some forgotten har- 
bor and the Constellation tore her vitals 
out on a reef near Bermuda. When she 
went down she took with her several 
thousand cases of Johnny Walker and 
other assorted goodies. One of these 
days, if she is not too deep, I'm going to 
strap on my scuba and give the old girl 
another look. 

The crews of these ships were one 
part wet -nosed kids like myself and the 
other part ancient "shellbacks "- -many 
of whom had rounded the Horn on such 
great old ships as the Grace Haftcar 
and the Pamir and Ponape. 

It was from these utterly fascinating 
characters that I first heard sea shan- 
ties (or chanties if you prefer), many 
of which are on this album. So I listened 
to this with more than a little nostalgia. 
Needless to say. although the cracked 
and whiskey -baritones of my old ship- 
mates may have been more authentic, 
the superbly trained voices of the Rob- 
ert Shaw Chorale are much more pleas- 
ant to the ear. 

They sing all the great favorites. from 
the immortal "Blow the Man Down" to 
the haunting "Shenandoah" and the 
lusty "What Shall We Do with the 
Drunken Sailor ? ". One of the most beau- 
tiful -and done here with wonderfully 
rich blending and sonority -is "Low- 
lands." 

The recording is exceptionally clean 
with the voices projected well forward 
and the presence outstanding. The var- 
ious choirs are perceived with fine di- 
rectionality and the acoustics are han- 
dled well, to afford a nice rounded spa- 
ciousness and depth. 

So. tell the boatswain to pipe all hands 
to "splice the mainbrace" (have a drink, 
in landlubber parlance) to toast a won- 
derful album. 

WAGNER FOR RANI) 
Eastman Wind Ensemble conducted by 
Frederick Fennell. Mercury Stereo 
51190276. Price 55.98. 

As might be expected when Fennell's 
spirited group turns its attention to 

Ask By Name For 
GENUINE 

your 
assurance of 
brand name 
quality 

REE 
with cti a of 

ELECTRONIC 
CHEMICAL 
products - 

5" PLASTIC 

EXTENDER 
Push Button 

Assemhly For 
Pin Point 

Aooh cationsDoes 
Not Cause Shorts 

E I,'c 
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formula' 
EC -44 
Lubricates. 
Clea ns sal l 
I` leetr,Cal 
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ELECTRONIC CHEMICAL CORP. 
813 Communlpaw Avenue Jersey City 4, N. J. 

MOBILE RADIOS 
SAMPLE OFFERING: 12V 30W or 60W 
mobile units. Reconditioned Gen- 
eral Electric type MC series. 
Formerly used by N.J. State Po- 
lice and serviced by N.J. Bell Tele- 
phone. 
Can be tuned and crystalled to 
frequencies within 30 -50 me band. 
Complete with accessories 
less antenna and crystals 'P o end) 

$9O 

Complete with accessories 
including antenna, crystals, 
fully narrow banded and 
tuned to your frequency eoeh 

Prices are FOB our warehouse and all 
equipment subject to prior sale 

ALSO AVAILABLE: Many recondi- 
tioned RCA, GE and Motorola 
units in 30 -50mc, 150 -170mc and 
450 -470mc bands. Guaranteed 
prompt, efficient, courteous service. 
For more information and cata- 
logue... 

write or wire Department EW 
Gregory Electronics Corp. 

112 Route 46 Saddle Brook, N.J. 

phone PR 3 -7550 

GREGORY 

ELECTRONICS CORPORATION 
Headquarters for reconditioned 

2 -way mobile radios 
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something as rich in sonority as the 
music of Wagner, the result is slightly 
overwhelming. 

Although scoring what is essentially 
an orchestral piece for band is not alto- 
gether favored by Fennell, once set on 
the path he comes up with some fabu- 
lous sounds. In excerpts from "Lohen- 
grin," "Rheingold," and "Parsifal" he 
leads his bright youngsters in readings 
of great power and vitality. The album 
opens with the "Prelude" to Act 3 and 
the "Bridal Chorus" from "Lohengrin." 
Then we are treated to some huge brass 
and percussion in a great outpouring for 
the "Entry of the Gods into Valhalla," 
the "Cathedral Procession" from "Lo- 
hengrin," a really rousing Overture to 
"Rienzi," and the "Good Friday Spell." 

The sound throughout is very clean 
and of great dynamic compass. The 
stereo was well handled as to depth and 
direction, with the superb acoustics of 
Eastman Theatre lending their custom- 
ary aid to the recording. 

The only disappointment was in the 
"Valhalla" wherein I thought Mercury 

would come up with some stupendous 
sound to challenge what London did in 
their memorable recording of the com- 
plete opera. But this is but one point 
and the rest is more than worth the 
price of the album. 

Now that Fennell has broken the ice 
with this recording, I hope we can look 
forward to many other great transcrip- 
tions for band which have lain fallow 
for many years. 

BEETHOVEN 
PIANO CONCERTO #1 
SONATA FOR PIANO #31 

Andor Foldes, pianist, with Itamberper 
Symphoniker conducted by Ferdinand 
Leitncr. Deutsche Grammophon Stereo 
138636SLPM, Price 85.98. 

This album is a bit of a surprise, since 
Foldes is much better known for his 
interpretations of the moderns -most 
especially Bartok. Still, I suppose every 
pianist wants to do Beethoven. While 
Foldes' performance will not cause 
Richter or Rubenstein any sleepless 

nights, one can be fair and say that if 
it is not a performance on that lofty 
scale, it is at least an honest reading. 
making no pretensions and Foldes plays 
it straight. 

Technique this fellow has and superb 
phrasing is the best of it. Now, if he 
could manage a bit more warmth and 
be a little less stiff, his reading would 
go up the ladder a great many rungs. 
He gets a fine, sympathetic, and know- 
ing accompaniment from Leitner, who 
has always been a first -class Beethoven 
man. 

Soundwise, this is a departure from 
the usual M/S stereo of Deutsche Gram - 
mophon. The sound has much more pro- 
nounced directionality and much more 
presence and orchestral detail, yet they 
have managed to retain their good depth 
effects and fine acoustic handling. The 
piano is nicely centered and stable too. 
All of which leads me to believe that 
this is either a new and unusual modi- 
fication of the M/S technique or an 
American -style three -channel recording. 

Everything is fairly clean with the 

NEXT BEST THING TO THE 
WINEGARD ELECTRONIC 
POWERTRON 

TV ANTENNA 

NEW TRANSISTOR TV -FM 

WINEGARD 
TENNA_ 

MOUNTS ON 
ANTENNA 

BOOST 

INSTALL IT... FORGET IT! 
ALL ELECTRIC, ALL -AC POWER 
SUPPLY costs less than 27c a 
year to operate. Many exclusive 
features. 
No costly, nui- 
sance batteries! 

Built -in two set 
coupler. 

Exclusive Gain 
Control Switch 

AC outlet on 

power supply. 

19 DB GAIN! CUTS SNOW...BOOSTS SIGNAL! 
Now you can make any TV or FM 
antenna work better by magnifying 
signals with the new Winegard tran- 
sistor Tenna -Boost. 

Tenna -Boost has up to 19 DB 
gain, no peaks and valleys. Ultra low 
noise. Linear frequency response. 
VSWR input better than 1.5:1 
across all frequencies. Output 
VSWR 1.8:1 or better. This fine 
frequency response plus the very 
low VSWR make Tenna -Boost ex- 
cellent for color. 

Winegard's exclusive input band - 
pass filter eliminates interference 
from citizen's band. Hams, garage 
door openers, etc. Only TV and FM 
signals are amplified. 

All metal parts are anodized. irri 
dized or stainless steel. Completely 
weather -proof, trouble -free. Install 
it .. forget it. 

There's a big difference in antenna 
amplifiers! Ask your distributor or 
write for technical bulletin. 

¡zed Elect 
Powertron TV Antennas. 3 Mode 
to Choose From. 

AÑTÉN STEMS 
$009 -10 Kirkwoo Burlington, lowdl 
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BUILD THE FINEST 

CUSTOMIZED 

TV KIT 
On Easy "Pay As You Wire" Terms 
Only $15 for the Starting Package! 

The 
"PROFESSIONAL" 

Series -designed for 
the perfectionist seeking 

the finest in TV performance. 
Easy to assemble. No technical 
knowledge required. An ideal 

"Learning" Kit with a Complete 
Course of Study is available. 

Also available: 
WIRED 

CHASSIS 
for custom 

installations 
with a choice 

of vertical or horizontal 
controls and the newest 

23 ", 24" or 27" 
CRT. 

Beautiful Cabinets - 
designed to enhance sound quality and blend with 
modern decor. For TV or combination TV and Hi -Fi. 

A few of the Professional Quality Features: 
Choice of push -pull 10 -watt audio or output to 
your Hi -Fi system ... D.C. restoration... 
Ultra- linear sweep circuits ... Standard Coil 
Guided Grid Turret Tuner ... Super- sensitiv- 
ity for fringe areas ... Complete line of Acces- 
sories for Custom Installations. 
Choice of 23 ", 24" or 27" CRT. Prices range 
from $119 to $199. 
U.S. Armed Services and over 4000 schools and 
colleges have selected Transvision Receivers for 
educational television. 

9044414d Lr4c4oaios? 
Learn the basic principles of elec. c - 
tronics from the Course available with the Kit. 

ASSEMBLY MANUAL -$2.00 
See how easy it is to assemble the Transvision 

Kit. Cost of Manual refunded on purchase of Kit. 

Irlike, tfig ilk New Rochelle, N.Y. 

NE 6 -6000 - START NOW - MAIL THIS COUPON.w 
I RANSVISION Electronics, Inc., New Rochelle, N.Y. Oem. EW 

"J and FREE 8-page Catalog I enclose $2 for Assembly 
Manual, refundable on purchase of Kit. 

D I enclose $15 for Starting Pkg. on pay -as-you -wire plan. 
(Complete Kits range from $119 to $199.1 

Name 

address 

!City 
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first strings sounding a little coarse and 
wiry at times. Good dynamics were a 
feature, but most surprising of all, sur- 
faces were a little "ticky " -something 
Deutsche Grammophon has rarely been 
guilty of in their recordings. 

DELI RES 
SYLVIA (Excerpts) 
COPPELIA (Excerpts) 

Paris Conservatoire Orchestra conducted 
by Hugo Rignold. Victor Stereo LSC2-185. 
Price $5.98. 

Those who are real balletomanes will 
probably want to get the superb com- 
plete editions from either London or 
Mercury. Those who want just the meat 
of these ballets. with most of the famil- 
iar numbers, will find this an attractive 
album. 

That urbane and affable chap, Hugo 
Rignold, is an old hand with ballet and 
affords a completely satisfying perform- 
ance. The orchestra plays very well for 
him and between them they manage to 
impart a really balletic feeling to the 
works. 

The sound is big and bright, with good 
stereo direction and depth and no au- 
dible distortions. Nothing world- shaking 
here, but a highly listenable Elise all the 
same. 

LALO 
CELLO CONCERTO IN D MINOR 

SAINTS.4ENS 
CELLO CONCERTO IN A MINOR 

BRU( :H 
KOL NIDREI 

Pierre Fournier, eel list, with Orchestre 
Lamoureux, Paris, conducted by Jean 
Martinon. Deutsche Grammophon Stereo 
138669SLPM. Price $5.98. 

Fournier is, of course, one of our ma- 
jor talents on the cello and here he gives 
fresh evidence to support his reputation. 
His work on this disc is exemplary, but 
if one must choose the best among the 
works, I would pick the Saint -Saens. 
Here his bowing is magic, such wonder- 
fully modeled phrasing and rich sonor- 
ous tone are a delight to the ear. 

Martinon is effective as usual, al- 
though I question some of the balances 
at times. This may, however, be less 
Martinon and more the engineer's fault. 
I may be wrong but this sounds as if 
it were recorded at the Salle Pleyel in 
Paris, a hall for which I have no great 
love. It is a difficult place to record. espe- 
cially for stereo and what seems to 
have happened here is that the over -all 
sound is slightly coarse and the balance 
between cello and orchestra is variable. 
At times the cello covers the orchestra 
and at other times the orchestra covers 
the cello. 

Again in this disc I feel a departure 
from the usual M/S technique has been 
made and the result is greater presence, 
more directionality, and more "close -up" 
sound which, if the DGG boys can bring 
under full control, should give us some 
fine records in the months to come. 

On The Lighter Side 
POP CONCERT IN SOUND 

Richard Hayman nid his Orchestra. Mer - 
cury Stereo PPS6010. Price 8-1.98. 

This recording will send the purists 
howling for cover. What Hayman has 

done is take snippets of familiar classi- 
cal pieces like "Ritual Fire Dance." 
"Sabre Dance," "March Militaire." 
"Danse Macabre," etc. and score them 
for a light pop orchestra and in the 
fullest type of ping -pong stereo imagin- 
able. 

I can hear the composers moaning 
now, but for those folks who can take 
or leave their classical music and whose 
taste doesn't encompass the usual con- 
cert -hall versions, this may be just the 
ticket. 

One can't deny the arrangements are 
clever (Hayman makes lots of the Bos- 
ton Pops arrangements) and the stereo 
speaks very strongly for itself with 
ultra -close -up of big, bright sound that 
also has depth via the echo -chamber 
route. Plenty of blustery brass and per- 
cussion here -all nice and clean, so turn 
up the volume control. 

JEWELS OF THE SEA 
Les Baxter and his Orchestra. Capitol 
Mono T1537. Price $4.98. 

If you are familiar with Baxter's other 
record excursions into exotically and 
colorfully scored lush and romantic type 
music, here is more of same. 

This is all original writing and here 
he has produced a sort of tone -poem of 
the sea in twelve sections, depicting the 
various moods of the sea. The sections 
are all titled such as "Sunken City," 
"Sea Nymph," "Dawn Under the Sea," 
etc. OK, so a lot of this is pure corn, 
but there is a crackerjack orchestra 
playing the undeniably colorful orches- 
trations and, from a strictly sonic view- 
point, this is first rate. 

All is nicely balanced and clean, with 
excellent string and woodwind sound 
and, of course. a plethora of Baxter's 
beloved percussion, mostly of the high, 
tinkly variety. As good as it is here, 
stereo is practically mandatory for this 
type of music and I wish Capitol would 
send me the stereo version instead of 
the mono. 

THE ROMANTIC APPROACH 
Stan Kenton and his Orchestra. Capitol 
Mono T1533. Price $4.98. 

Stan has essayed just about every 
style in his constant experimenting with 
new sonorities. Here he is on a romantic 
kick, playing all the evergreen romantic 
ballads like "When Your Lover Has 
Gone," "All the Things You Are." "Once 
in a While," and others of similar per- 
suasion. But how they are played and 
with what an orchestra! Dig this if you 
will . 5 trumpets, 4 trombones, 5 
saxes, 4 mellophoniums (designed for 
Kenton), tuba, drums, bongoes, bass, 
and Stan's piano. 

The numbers are mostly slow beat 
stuff you could dance to, but when that 
brass armamentarium lets loose in some 
of Stan's massive outpourings, the walls 
shake. The over -all sound is clean ex- 
cept that when the tuba, mellophoniums, 
and trombones are playing in unison in 
some of the lower registers, there is a 
coarsening of the sound due to the nat- 
ural intermodulation that occurs among 
these instruments when they play in this 
fashion. 

Frankly, I prefer the crisp. clean 
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 Easy to of craftsmanship the pride 
ftsman hip 

with very little effort. 

Save up to 42 %1 Put your 

savings into quality. 

Look like professionally 

assembled 
equipment 

and 

last as long- 

Widest assortment 
of 

designs to choose from 

NOW! A FULL LINE OF FAMOUS 
ELECTRONIC KITS 

AT RADIO SHACK 
Radio Shack's whole new family of audio and test equipment kits employs 
the most advanced designs and engineering concepts known today! They meet 
the most exacting requirements in performance and appearance. They're easy 
and fun to build! Critical areas are pre -wired, factory- aligned. Even a 
novice can follow the simplified assembly manuals. And they're easy to own 
on No Money Down credit terms. Every kit backed by a money -back guarantee. 
We show here six kits newly introduced in our exciting 1962 Catalog. 

Plug 'n Talk Intercom Kit -Beautifully styled by 
Realistic! New completely wireless 2- station Inter- 
com System -easy to build yourself. Operates over 
1 mile! 3- position switch: talk, listen, permanent. 
"B" speaker for good voice reception. Rear panel 
squelch control. Front panel volume. Use it in kitchen, 
bedroom, sickroom -ideal as a baby -sitter. 117 -V 
power line circuit operates anywhere. 90LX844- 
$29.50 

Realistic "Novatherm" Kit -the one and only professional - 
type electronic thermometer for the home! Compact, 
supremely accurate! Use in refrigerator, freezer, fish aquar- 
ium, lab. At flip of switch reads 2 temperatures in 2 different 
locations. Instantaneous readings from -20 F. to 120 F. 

Portable, uses 13c battery. Has "accessory probe" -use in 
freezer, liquid, even acid. Thermister type. Meter- 0- 200! .a 
D'Arsonval movement. All 1% resistors. 94LX095- $19.95 

Radio Shack's 1962 Line of 
Kits Includes All These: 

Stereophonic Preamplifier Kit 
Stereo 140W Basic Amplifier Kit 
40 Watt Stereo Amplifier Kit 
Complete Stereo System Kits 
Universal Multiplex Adapter Kit 
Hi -Fi 12 Watt Amplifier Kit 
FM Adapter Kit 
Stereo Balance Meter Kit 
Wireless Intercom Kits 
Deluxe Signal Generator Kit 
Deluxe VTVM Kit 
Standard VTVM Kit 
Ultra- Modern Tube Tester Kit 
500W Variable AC Supply Kit 
VOM Kit with 4 %,, Meter 
Signal Generator Kit 
AC VTVM Preamplifier Kit 
Electronic Photo Relay Kit 
"Novatherm" Thermometer Kit 
5 -Tube Teakwood Radio Kit 
2- Transistor Home Radio Kit 
6- Transistor Portable Radio Kit 
Transistor Experimental Lab Kit 

See complete specifications of 
these fine kits in Free Catalog 

Teak AM Radio Kit. 
5 tube superhet cir- 
cuit. Handsome teak- 
wood cose. 
901X637 -512.95 

(am) 

6 - Transistor Radio 
Kit. Major parts pre - 
mounted. Easy to do 
and save! 

901636-516.95 

30 - in - 1 Transistor 
Experimenter Kit. 
Build 30 different cir- 
cuits! 

981X375- SI8.95 

Send 
today for FREE 

Gentlemen: 
Please send me your 
giant new 340 -page 
Electronics Catalog 
of over 100,000 
items and every ex- 
citing supplement 
for one full year- 

' all FREE and POST- 

PAID. 

Mail coupon to 

RADIO SHACK Corp. 
730 Commonwealth Ave. 
Boston 17, Massachusetts 

FE-3i-Aa 

c'4111- 

Stereo Balance Indi- 
cator Kit. Top qual- 
ity! Gold anodized 
case. Easy to build. 

911547-55.95 

1962 Catalog 

Your Nome 

Your Address 

City and Zone 

State 

For a Friend 

Address 

City and Zone 

State 

-61 L6D 

611601 

J 
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FREE 
COMPI 

BOOKLET 
TELLS YOU 
HOW 

Lampkln 105 -B 
Frequency Me- 
ter. 0.1 to 175 
MC and up. Price 
$260.00, net. 

Type 205 -A FM 
Modulation Me- 
ter. Range 25 to 
500 MC. Price 
S270.00, net. 

NEW: THE PPM METER -AN ACCESSORY FOR 
THE TYPE 105.8, ACCURACY 0.0001%-FOR 
SPLITCNANNEL FREQUENCY CHECKS ABOVE 
50 MC. PRICE. $147.00. 

A proven formula for success is to get in on 
the ground floor of a booming business, Mobile 
radio is a booming business. All around, you 
can see two -way mobile -radio antenna towers 
springing up -each one a possible new client 
for you. Most of this work is done on a con- 
tract basis with payment 12 months a year. 
There's little competition . . . few fussy cus- 
tomers to satisfy . a welcome change 
from AM FM and TV repair! It's not too late 
to make a start toward bigger money! 

MAIL COUPON TODAY? 

LAMPKIN LABORATORIES, INC. 
MFM Division, Bradenton, Florida 

I At no obligation to me, please send free I 

I booklet and information on Lampkin 
I meters. 

Nome 

Address - 
City State 
- _ J 

LAMPKIN MFM DIVISION 

LABORATORIES, INC. BRADENTON, FLA. 

Amazing "New Fun" 
AND VERSATILITY . . 

with your Ho Fi, Tape Re- 
corder or Record Ployer. 
Send 10 for Audio Acces- 
sory Catalog A -401 W. 

SWITCHCRAFT, INC. 
5577 N. Elston Ave., Chicago 30, III. 

FAST, DEPENDABLE 

TUNER 

REPAIR SERVICE 

TV PICTURE TUBES 
All 

Glass Types 
Aluminized BUY 

12LP4 -$8.95 17BP4 -$9.95 21AL /ATP4 
-$16.75 24DP4- $24.50 27EP4- $39.95 

All Types Available 
These tubes a made from r prou 
Elsed 

glass. All materials Including 
ectron sun are brand new. 

All Puce, with old 
tube P.O.B. Chicago 

PICTURE TUBE OUTLET FALL Write 
Ipr complete 

2922 MILWAUKEE Chicago 18 Picture Tubelist. 

It just makes sense that a manufacturer of tuners should 
be better- qualified, better- equipped to offer the most de- 
pendable tuner repair and overhaul service. 

Sarkes Tarzian, Inc., pioneer in the tuner business, 
maintains a complete, well- equipped Factory Service Dept. 
-assisted by Engineering personnel -and staffed by spe- 
cialized technicians who handle ONLY tuner repairs ... 
on ALL makes and models. 

Tarzian -made tuners received one day will he fixed and 
shipped out the next. Cost is only $8.50 and 515 for UV 
combinations. That includes ALL parts and labor, and a 
6 -month guarantee against defective workmanship and 
parts failure due to normal usage. Replacements available 
at low cost on tuners beyond practical repair. 

Tarzian -made tuners are identified by this stamping. 
When inquiring about service on other tuners, always 
give tube complement ... shaft length ... filament .. . 

voltage ... series or shunt heater ... IF frequency . . . 

chassis identification. All tuners repaired on approved, 
open accounts. Check with your local distributor for 
Sarkes Tarzian replacement tuners, replacement parts, or 
repair service. 

90 

ALL 

MAKES 

ONLY u" INCLUDING 
ALL PARTS and LABOR 

24 -HOUR SERVICE 

6 -MONTH WARRANTY 

Tuners Repaired on 

Approved, Open Accounts 

SARKES TARZIAN INC 

power -drivin' e::;un of the "Inter- 
mission Riff" clays, but it doesn't seem 
as if we are ever going to get any more 
sound like that. Once again, this would 
have benefited greatly by stereo and 
should be the version to buy if you are 
so equipped. 

TAPE TOPICS 

About the only new thing to report 
on in the tape world isn't strictly tape. 
Westrc.r, has marketed a combination 
transistorized radio with a unique play- 
back system. This uses the cartridge 
concept, the cartridge itself being a gray 
plastic affair, quite large by other cart- 
ridge standards -measuring roughly 
3" x 4" x 2l" thick. A belt of red vinyl, 
about 1 inch wide, is looped around the 
playback slot after the cartridge. 
Twelve individual selections are re- 
corded on the belt and each is individ- 
ually selectable, ria a sort of cueing 
wheel. 

Now here is the kicker ... the record- 
ings on the belt are reproduced by a 
tiny needle! Yessir, you can drop this 
needle onto any of the 12 channels and 
out of the speaker comes some fairly 
respectable sound. The amount of needle 
scratch I heard was negligible. You can 
play the belt through in automatic se- 
quence, which will give you about an 
hour and a half of music or you can 
play what you wish ria the selector 
wheel. 

Is there any future for this sort of 
thing? I dunno. I can't see why a needle 
should have any advantages, other than 
cost. over a conventional magnetic head. 
There would seem to be a wear factor 
and the size of the cartridge would ap- 
pear to be a stumbling block. On the 
other hand, who knows what the engi- 
neers can come up with after further 
refinement? 

H:1),I) v 
SYMPHONY #104 IN D 

MOZART 
SYMPHONY #40 

Vienna Philhar it Ore hest ra con- 
diluted by Herbert von Karajan. victor 
Stereo FTC2080. Price $8.95. 

Herr von Karajan here and with re- 
sults if not quite as salutory as other 
discs, at least worth listening to. His 
approach to the Haydn I thought a 
shade too pedantic and a bit stiff, while 
the Mozart he whippet( up the tempi 
here and there and inflicted a few other 
mannerisms which keep it out of the 
top bracket. 

Oddly enough, the small deficiencies 
in sound noted elsewhere have been 
cleated up on this tape. There is no 
stridence at all here -all is bright and 
clean, with beautiful woodwind sound. 
Reverb hasn't increased much but 
enough to lend some depth. Direction 
here was excellent and over -all balances 
well handled. The increase in orchestral 
detail and the very definite central 
image leads me to believe that they are 
now employing American 3- channel 
techniques in Vienna, which is all to the 
good. especially as one might anticipate 
its application to some forthcoming op- 
eras. 
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Squelch Circuit for Wireless Intercom 
By L. M. DEZETTEL / Allied Radio Corp. 

An unusual circuit that provides for speaker muting 
between calls and keeps out triggering transients. 

FARLY models of the wireless inter - 
4 com, using house wiring for signal 

transmission, were subject to consider- 
able noise and hum pickup. Annoying 
"hash" in these units often led the user 
to reduce speaker volume to the point 
where he would miss incoming calls. 

This deficiency has been largely over- 
come with the signal- operated squelch 
to be described. With the addition of this 
circuit, only receipt of a desired signal 
"opens up" the intercom's audio stages 
for amplification. During standby pe- 
riods. the speaker remains silent. The 
system herein described is used by Al- 
lied Radio in its "Knight -Kit" wireless 
intercom. It is designed to provide 
speaker muting between calls and ren- 
der the unit insensitive to sharp tran- 
sients which tend to falsely trigger the 
squelch. 

Basic Circuit 

A block diagram of the intercom is 
shown in Fig. 1. It can be considered a 
radio- frequency transceiver. When the 
selector on the front panel is thrown to 
the "Talk" position, the loudspeaker 
functions as a microphone and voice 
currents are built up in the three -stage 
amplifier V,. V,, and V,. Audio power 
modulates the oscillator V,. The radio- 

RF. 
COIL 

/I¡¡,,R.F. 
tes,l)IWes- V.A.C. 117 

"TALK" 

The circuit, just described, is subject 
to all manner of interference: from 
sparking of electric motors and a va- 
riety of other transient disturbances 
existing along the power line. 

The Squelch Circuit 

The heart of the squelch circuit is V 
a tube which has a dual function. When 
the intercom is on "Talk." it acts as a 
conventional mike preamp stage to am- 
plify the low -level output of the speaker 
(operating as a microphone). On "Lis- 
ten," however, the received signal is 
adequate to drive the circuit without an 
assist from a preamp stage- -and the 
tube is freed for squelch purposes. All 
necessary connections are made as the 
selector switch is thrown from the 
"Talk" to the "Listen" position. 

A schematic of the stages involved in 
the squelch action is shown in Fig. 2. 
The output of the detector, audio with 
a d.c. component, appears at the top 
of the volume control where a split -up 
occurs. Audio proceeds to the grid of V. 
for amplification, while d.c. (rectified 
carrier at several volts negative) is ap- 
plied to the grid of the squelch tube V,. 
The resting plate current of V. drops 
under the biasing effect of the signal. 
The direct result is a rise in V: plate 

VI 
OSCILLATOR 

v4 H AUDIO OUTPUT 

I I SPEAKER ACTS AS MID 

R.F. 
COIL 

R.F. 

"LISTEN' 

lAl 

VI V2 V3 V4 
117V.A.C. 

DETECTOR AUDIO AMP AUDIO OUTPUT I SQUELCH 

i D D 
1n,A,AJJg,nr 

AUDIO 

VOLUME 
CONTROL 

(SI 

Fig. 1. Block diagrams illustrating circuits used on "talk" (Al and "listen" 1B). 

frequency output of the oscillator is 
nominally 180 kc. although it may be 
retuned and shifted if more than one 
intercom system is to be used on the 
same power line. The modulated r.f. is 
impressed on the line through a link 
on the r.f. oscillator coil. 

Switched to "Listen," the circuit per- 
forms as a receiver. The oscillator is now 
a diode detector formed by the control 
grid and cathode of the tube. The 
plate and screen are de- energized and 
grounded by the switch. The rectified 
carrier is applied to the volume control 
and is available for amplification. 

November, 1961 

voltage of approximately .5 to 25 volts. 
The screen of V, is tied to the plate 

of V1 through a 470,000 -ohm resistor. 
This coupling causes the screen voltage 
to rise correspondingly and V is now 
capable of normal amplification. Audio 
impressed on its grid by the volume 
control is able to proceed through the 
circuit and drive the loudspeaker. 

The squelch tube can be considered 
a switch in the screen circuit of V. -its 
operation keyed by signal action. This, 
however. is not the complete solution 
to the muting problem since the circuit 
is still susceptible to power -line tran- 

sients which happen to occur at fre- 
quencies on, or near, 180 kc. The effect 
of this interference is to open and close 
the squelch with an audible burst of 
noise in the loudspeaker. Fig. 2 shows 
the method of preventing this. A 470,- 
000 -ohm resistor and a .1 -ttf. capacitor 
in the screen circuit form an RC time - 
constant circuit which grounds noise 
transients. The values were chosen to 
provide enough delay to reduce impulse - 
type noise which is, characteristically, of 
short duration. The desired signal ex- 
periences little significant loss in the 
RC network. 

Performance 

In operation, the circuit performs well 
under weak -signal conditions one of 
the more important criteria for judging 
squelch action. With approximately 58 
pv. of r.f. signal on the line, the squelch 
opens up the controlled audio stage for 
usable signal reception. In the absence 
of the carrier there is about a 50 -db 
reduction in loudspeaker output, a fig- 
ure that cuts objectionable pickup below 
the level of audibility. The sensitivity of 
the circuit eliminates the need for a 
squelch -adjusting pot, usually found in 
older units, for determining the muting 
threshold. 

12AU6 
SOUE II LC 

v2 

SIGNAL 
FROM 

DETECTOR 22 
MEG. 

TO 
AUDIO 

OUTPUT 

1DÁ(6 
AUDIO 12 AMP 

970 

V3 

s 

220 
N 

9+ 

47 500K AUDIO 

VOLUME .002 
CONTROL YPI 

Fig. 2. Simplified schematic diagram of 
squelch tube and controlled amplifier. 

The intercom that incorporates the squelch. 

knight - 

) 
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LAFAYETTE is America's Citizens Band Headquarters , 

Portable Communicataons or Everyone 
J _ NO LICENSES, 

TESTS OR 
AGE LIMITS 

Complete 

Ship 
to 

Shore 

On the 
Farm Construction 

Work 

LAFAYETTE 
TRANSISTOR 

CITIZENS BAND 

"WALKIE TALKIE" 
lo,...w.T 

HE-29A 
PORTABLE - 

POCKET SIZE 
Only 

63/ex3' /4x141 Complete with Leather 
Carrying Case, Earphone. 

Antenna, Batteries, and Crystal 

Completely Wired -Ready to Operate Fully Transistorized - 
9 Transistors plus 1 Diode Uses Inexpensive Penlight Batteries 

No License, Tests or Age Limits Comes with Leather 
Carrying Case, Earphone, Antenna, Batteries and Crystals 
As simple and easy to use as the telephone -and twice as handy. 
Receives and transmits up to 1.5 miles under average conditions. 
Weighs only 18 -oz. and slips into your pocket. Push -to -talk 
button operates built -in speaker as sensitive microphone. 

LAFAYETTE HE -20A 

Deluxe CITIZENS 

BAND TRANSCEIVER 

Now Will, Added Deluxe Features- 

Pi- Network for Greater Power Output Calibrated "S" Meter 
14 Tube Performance, 3 Diodes Built -in 12 Volt Power Supply 

for Mobile Use Complete with Matched Crystals for Channel 9 

A highly efficient 2 -way communications system operating over a 
distance of up to 20 miles or more depending on terrain. Features 

Made in U.S.A. 

4 crystal -controlled transmit positions and 4 crystal -controlled 
receive positions. Tuneable superhet receiver covers all 23 as- 
signed channels. Other highlights include dependable push -to -talk 
ceramic mike S relay, adjustable squelch control, automatic series 
gate noise limiter and illuminated dial. 

LAFAYETTE HE-15A 
Made in U.S.A. 

.SL PERIIET 
Citizens Band T R A N S C E I V E R 

Completely Wired -Not A Kit 5 Crystal -Controlled Transmitting 
Positions Tuneable Receiver Over Full 23 Channels High Output 
Ceramic Microphone Complete with Transmitting Crystal for 
Channel 9 

A compact, precision transmitter and receiver covering up to a 20 
mile or more radius, depending upon conditions. The HE -15A features 
an effective full -wave variable noise limiter, planetary vernier tuning. 
RF and microphone jack, on front panel. 12 tube performance from 
4 dual -function tubes, 2 single -function tubes, 2 rectifiers. 

HE -19 Telescoping Whip Antenna Net 3.95 
HE -16 Power Supply for 12 Volts Net 10.95 
HE18 Power Supply for 6 Volts _. _ .... Net 10.95 

NOT A KIT 

LAFAYETTE All-in-One 
CITIZENS BAND 

MOBILE ANTENNA HE-800WX 

Chrome Swivel Base Stainless Steel Spring 
1021/2" Stainless Steel Whip for Optimum 11 -Meter 

Performance 
Chrome swivel ball mount base designed for mount- 
ing on any surface. Stainless steel spring holds rod 
in properly adjusted position and prevents rod dam- 
age from shocks and blows. Stainless steel whip for 
maximum resiliency and strength. 

E 

RADIO FIELD INDICATOR 
Continuously Indicates Transmitter 

Output Rugged 200 ua Meter Move- 
ment Requires No Electricity, Bat- 
teries or Transmitter Connection 
Check the performance of marine, 
mobile or fixed transmitter.. Features 
a 200 ua meter movement with vari. 
able sensitivity control. Earphones can 
be plugged in for an aural check 
of output. Antenna extends from 3'',4 
to 103/4'. Magnet on bottom plate 
allows easy mounting on car dash or 
metal surfaces. Size, less antenna, 

2' /sH, 2 "D. 

.. .. n.5 
u "N±µ% 

n 

AEA_ M .1.* 19tL R A D I co OTHER LOCATIONS 

PLEASE INCLUDE SHIPPING CHARGES WITH ORDER. 

SEND MAIL ORDER TO LAFAYETTE RADIO 
111 JERICHO TURNPIKE 

SYOSSET, LONG ISLAND, NEW YORK 

NEW YORK, N. Y. 
100 6th Avenue 

NEWARK, N. J. PARAMUS, N.J. 
24 Central Avenue 182 Route 17 

JAMAICA, N.Y. 
165-08 Liberty Avenue 

BRONX, N. Y. 

542 E. Fordham Rd. 
BOSTON, MASS. 

110 Federal Street 
PLAINFIELD, N.J. 
139 W. 2nd Street 
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AFAYE TTE 
Engineered To Professional Standards 

... Designed For The Home ... Dedicated To Music 

STEREO HIGH -FIDELITY COMPONENTS 

NEW! LAFAYETTE LT -700 Criterion t 
FM STEREO MULTIPLEX TUNER 

Made in U.S.A. 

FACTORY WIRED & TESTED 124 50 

Made in U.S.A. 

KT -250A 74.50 
in Kit Form 

KT -250A 50 WATT 
INTEGRATED STEREO AMPLIFIER 

LA -250A 99.50 
Completely Wired 

Separate Bass & Treble Controls 3rd Channel Output 
Response: 15.40,000 cps ± .5dh (at normal listening level) 
50 -Watts Monophonically -25 Watts Each Stereo Channel 

Pacesetting quality, performance and design. Features include: unique 
"Blend" control for continuously variable channel separation -from 
full monaural to full stereo, 4- position Selector, Mode, Loudness 
and Phase switches. Individual bias and balance controls. Harmonic 
distortion, less than 0.25 %. IM distortion, less than .5 %. Hum and 
noise 77db below full output. 

New LT -200 
MULTIPLEX 
ADAPTER 

Ready for Stereo and no Adapter Needed . opening a new 
era In stereo, the new Lafayette Criterion FM Stereo Multiplex 
Tuner is entirely self contained with its own built-in multiplex 
facilities. Capable of achieving the highest Laboratory Standards, 
its exceptional selectivity and sensitivity together with drift-free 
AFC performance insures effective reception of even the weakest 
multiplex or monaural FM signals. 

KT -600A C riterion r 

M. 

PROFESSIONAL STEREO CONTROL CENTER 

Made in U.S.A. 

KT-600A 79.50 LA-600A 134.50 
in Kit Form Completely Wired 

"Null" Balancing System Response 5. 40,000 cps 1 db 
Bridge Control Provides Variable 3rd Channel Output 
Tape Head Playback Equalization for 4 -Track Stereo 
Variable Cross Channel Signal Feed Eliminates Hole -In- The -Middle 
Effects 

Sensitivity 2.2 my for 1 volt out. Dual low impedance "plate fol- 
lower" outputs 1500 ohms. Less than .03% IM distortion; less than 
.1% harmonic distortion. Hum and noise 80 db below 2 volts. 

FACTORY WIRED 
& TESTED 

47.50 

Now enjoy stereo with all the fidelity and convenience 
that only FM can provide by adding this brilliant new 
multiplex adapter to your tuner. Performs beautifully 
with virtually any late model wide band tuner equip- 
ped with a multiplex output. Front panel selector 
switch provides for On -Off. Mono -FM and Stereo FM, 
while pilot lights indicate when power is on and when 
adapter is operating stereophonically. Complete with 
enclosure and all necessary audio cables. 

KT -550 

Criterion w 

100 -WATT 
BASIC STEREO 
AMPLIFIER 

Made in U.S.A. 

Lafayette's NEW Easy -Pay Plan. 
NO MONEY DOWN 

YOURS FOR THE ASKING - 

Rated at 50 -Watts per Channel 
Response from 2. 100,000 cps; 0 -1 db at 1 -Watt 
Massive Gain Oriented Silicon Steel Transformer 
Multiple Feedback Loop Design (over 50 db) 
Metered Calibration Control Panel 
Absolutely Stable Under Any Conditions of Load 

A new "Laboratory Standard" dual 50 -watt amplifier guar- 
anteed to outperform any basic stereo amplifier on the 
market. Advanced engineering techniques plus the finest 
components ensure flawless performance. Distortion levels 
so low they are unmeasurable. Hum and noise better than 
90 db below 50- watts. Complete with metal enclosure. 

November, 1961 

LA-550 

KT-550 

134.50 
in Kit Form 

184.50 
Completely Wired 

LAFAYETTE RADIO, DEPT. RK-2-1 

P.O. BOX 10, SYOSSET, L. I., N. Y. 

O Send PICEE 1962 
line of Lafayette 

Catalog featuring the complete 
Stereo Components. 

$ Enclosed foe Sfod No. 

Name 

Address 

City Zone Stole 
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By HERBERT FRIEDMAN 

Small lithographic plates may be employed for custom dials and nameplates 

to dress up prototype and experimental models of electronic equipment. 

MANY a fine piece of prototype am- 
ateur, experimental. or even cus- 

tom -shop equipment is marred by a 
poorly made dial or nameplate-- reflect- 
ing very little credit on the builder who 
has expended so much time and effort in 
constructing the instrument itself. 

Admittedly, if there is no commercial 
nameplate meeting the requirements. 
the easy and usual recourse is to a 
grease pencil, "Labelon," or "Eveready" 
tape. Yet, if we consider how commercial 
nameplates are made, it becomes appar- 
ent that a process exists whereby qual- 
ity dials and nameplates can be made 
without difficulty right on the work- 
bench. 

Commercial nameplates be they of 
anodized aluminum. etched aluminum. 
or just plain paper -are generally made 
through either screen or offset printing. 
For our purpose only the offset process 
will be considered. 

In the offset process a lithographic 
(litho) plate is prepared on which the 
characters or background are repre- 
sented with ink (or special resist t. The 
ink is transferred by a "transfer blan- 
ket" to the material used as a name- 
plate. 

It is the litho plate, usually made of 
aluminum or zinc, which gives us the 
basis for "custom -made" aluminum 
nameplates. Basically, a litho plate is a 
piece of aluminum coated with a photo- 

sensitive diazo compound. \Vhen a litho 
plate is exposed to light through a nega- 
tive and then developed, the diazo areas 
which are not exposed are dissolved and 
removed by the developer. The exposed 
diazo compound remaining on the plate 
has the ability to absorb ink. Normally, 
the plate is inked, locked in an offset 
press, and then used to print name- 
plates. 

If a fast-drying ink is combined with 
the developer, the litho plate is devel- 
oped and inked simultaneously. When 
the ink is dry, the litho plate itself can 
be used as a dial or nameplate. The 
inked litho plate appears as the usual 
nameplate- -aluminum characters with 
a color background or colored charac- 
ters with an aluminum background. The 
plate, being the approximate weight of 
foil, can be trimmed with scissors, 
shears, or a paper cutter. 

The processing of a litho plate is not 

similar to nor as difficult as the process- 
ing of photographic printing paper. The 
processing of a litho plate is performed 
under subdued room illumination. As for 
developing- inking, a small quantity of 
developing ink is poured on the exposed 
litho plate and rubbed in with a damp 
sponge. That is all there is to it. The 
process is quick and inexpensive. In less 
than five minutes an entire 8 "x 10" plate 
of nameplates can he made at a cost of 
under three dollars. 

While a negative is necessary for the 
preparation of a litho plate, the usual 
photographic negative is not needed. 
The original dial or nameplate drawing 
can he used as the negative. In this in- 
stance a reverse nameplate is produced. 
Fig. 1 is the original drawing of an in- 
strument dial. By using the drawing as 
a negative, a completed dial appears as 
in Fig. 2. For sharp characters, the 
drawing must he prepared on a very thin 
material since the amount of "spill" of 
the exposing light source is a direct 
function of the thickness of the drawing 
hase. A .0025 matt -surface, polyester 
drafting film will give the sharpest re- 
production. 

The artwork can be prepared in many 
ways. Fig. 4 shows an instrument dial 
lettered with LeRoy (LeRoy or Letter - 
guide produce the neatest lettering). 
Maximum density is achieved in the let- 
tering by using an acetate drawing ink. 

Fig. 1. The desired dial drawing, prepared 
by combination of adhesive letters and ink. 

94 

Fig. 2. The use of the drawing as a nega- 
tive produces this negative dial directly. 

Fig. 3. Print-quality nameplates are made 
by using adhesive letters and lines. 

INSTALLED BY 

CUSTOM SOUND 

Fig. 4. Dials may be made with LeRoy letter- 
ing. Intermediate negative produces positive. 

ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


11 

It is very important in working directly 
from the drawing that the characters be 
a dense black. If the inking of the draw- 
ing varies from light to dense black, this 
disparity will be even more pronounced 
on the nameplate. 

If print -quality characters are de- 
sired, the letters and lines can be done 
with adhesive characters similar to 
Artype. In this instance the characters 
are arranged as desired and then pressed 
against the polyester film. The com- 
pleted drawing appears "professional" 
and produces quality of the type illus- 
trated in Fig. 3. For complex dials, ad- 
hesive characters can be combined with 
inking -in which case the adhesive char- 
acters should be applied after the ink- 
ing. The dial shown in Fig. 1 is such a 
combinat ion. 

When the drawing is completed it k 
placed face up on a litho plate and 
locked in a printing frame or covered 
with a piece of weighted glass. The plate 
is then exposed for two minutes by a No. 
2 photoflood placed 12 inches from the 
drawing. After exposure, developing ink 
is rubbed over the plate until the desired 
density is obtained. A water rinse re- 
moves the excess ink and the nameplate 
is completed. 

For positive dials, Fig. 1. an interme- 
diate negative must be used. A litho- 
graphic film is necessary for maximum 
contrast, however a high- contrast film 
such as Contrast Process Ortho will give 
adequate results. If you are unable to 
make your own negatives, the local litho 
supplies dealer can recommend a nega- 
tive processer. 

The nameplate can be mounted either 
with screws or contact adhesive al- 
though the latter will give the easiest 
and firmest mounting, particularly on 
curved surfaces. 

While it is possible to assemble the 
necessary supplies from various sources, 
much time and effort can be saved by 
purchasing a Nameplate and Panel Kit. 
These kits sell for around seven dollars 
and contain the required supplies: 8x10 
litho plates, developing ink, three sets 
of adhesive letters, printing glass, and 
mounting adhesive. Such kits are avail- 
able from some of the larger electronic 
parts dealers, Allied Radio for one, and 
from the Keil Engineering Co.. 4356 
Duncan Ave., St. Louis 10. Mo. 

He said he would take the set out and 
clean it off when we paid the bill." 

November, 1961 

Introducing the perfect mate for any TV /FM antenna 

NEW TRANSISTOR 

JE RIO LO POWERMATE 
PREAMPLIFIER 

mounts on boom, mast, wall, window... 
offers highest gain, lowest noise figure 

Here's the preamplifier for every TV antenna in your area, whether 
new or up for years! The exclusive universal bracket of the new 
JERROLD Transistor POWERMATE permits mounting directly on 
the antenna boom (for greatest boost before downlead losses) or at 
any other point -along the mast, on the wall or windowsill, behind the 
set -anywhere your best judgment dictates. 

And look at this gain: An average of 13.9db at Channel 13 and 
18.25db at Channel 2 -by far the highest in the business! This remark- 
able gain gives any antenna system the lowest System Noise Figure 
obtainable -the key to better pictures. 

See your distributor today, or write for special bulletin describing 
System Noise Figure. 

Only S19.95 list, complete with power supply 

WINDOW OR WALL 

ANTENNA MAST 

MOUNT IT AND FORGET IT 
On the antenna or anywhere along the downlead, 
POWERMATE is up for good. Same 300 -ohm lead 
that carries signal also carries 15 volts ac to 
POWERMATE. No tubes, no batteries to replace. 

REMOTE A -C POWER SUPPLY 
installs on or near receiver, 
draws less current than an elec- 
tric clock. No polarity nuisance 
when attaching to lead, no dan- 
ger of damaging the transistor. 

ELECTRONICS CORPORATION 
Distributor Sales Division, Dept. IDS 183 
The Jerrold Building, Philadelphia 32, Pa. 

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

AMERICA'S LEADING MANUFACTURER OF TV.FM RECEPTION AIDS AND MASTER-ANTENNA SYSTEM PRODUCTS 
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how often 
could you 

have used... 

Handy as an extra 

hand or helper. 

Clamps lightly 

or tightly ... for 

moments or minutes. 

Outreaches, out -holds needle -nose pliers. Hardly 

a spot too small for it. Approx. 6" long. Dozens 

of uses: Holds and positions wires for soldering 

... retrieves small parts from inaccessible places 

... it's a heat sink. Two-position snap -lock won't 

slip, yet releases with a twist of the fingers. All 

stainless steel - precision machined and tem- 

pered for smooth action and years of service. 

2 Models: No. 43H cursed nose and No. 42H 

straight - Ask your distributor to show 

you Xcelite Seizers today. 

XCELITE, INC. ORCHARD PARK, N. Y. 

Canada: Charles W. Pointon, Ltd., Toronto, Ont. 
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Personal, Portable TV 
(Continued from page 40) 

opens out with little more difficulty 
than a road map (and goes back to- 
gether easier than some). Most of the 
circuitry is on three plug -in printed 
hoards that fit around the neck of the 
tube. To free the boards, you must re- 
move the two metal strips that support 
them at the top (Fig. 2). The shorter 
strip is released by removing the one 
screw (circled) that holds it. The longer 
strip is held by the two screws circled 
in Figs. 2 and 3. Two other screws, cir- 
cled in Fig. 3, must also be removed to 
free the heat sink for the horizontal 
output transistor, which is attached to 
one of the boards. 

With the boards removed (Fig. 5) you 
can reach anything on or off them with 
ease. Most connections to and from the 
boards are made through the keyed. 
multiple, plug -in sockets visible on the 
chassis. A few others are made through 
clearly identified leads that can also be 
unplugged (Fig. 5). Board B includes 
the video i.f. and detector section. 
Sound, video -amplifier, and sync circuits 
are on board C -D. Vertical and horizon- 
tal sweep circuits fill hoard E -F. Com- 
ponent sides are shown in Fig. 5. Com- 
ponent, voltage. and connector mark- 
ings are indicated on the wiring side. 

How about the availability of replace- 
ment parts, service. and service data? 
Sony is making the same effort to pro- 
vide these that it has done with its ra- 
dios. The set comes with a 90 -day war- 
ranty on labor and a year on parts. A 
network of manufacturer installations 
will provide service and /or parts, but 
service data, in preparation at this writ- 
ing, will be available to independents. 

Most parts will take domestic re- 
placements. The manufacturer oblig- 
ingly provides on request a list of 
domestic equivalents for most of the 
transistors used. For some of the special 
types however, such as certain transis- 
tors used in the sweep circuits and the 
tuner. there are no such equivalents. 
This also applies to the picture tube. 
Anxious to avoid replacement problems, 
Softy is introducing the TV set in one 
part of the country at a time. as it can 
be sure that replacements and service 
will be available. 

The set's schematic is generously 
marked with waveforms, and amplitude 
designations are indicated. Obviously. 
the scope is going to be a major trouble- 
shooting instrument when service is 
needed. 

Although service techniques will dif- 
fer from those used on tube-TV receiv- 
ers, they should not be radically differ- 
ent from the methods required on the 
two other transistor sets already on the 
market. For that matter, the techniques 
probably will not differ much from 
those that will be useful for other 
transistorized TV receivers not yet born. 
Such sets are inevitable in the future. 
The service technician, as he has done 
in the past, will doubtless take these 
innovations in stride. 

PURCHASING 
A HI -FI 

SYSTEM? 
TIME PAYMENTS 

Up to 2 yews 

Send Us 

Your List Of 

Components 

For A 

Package 

Quotation 
YOU CAN BUY 

WITH CONFIDENCE 
AT AIREX 

All merch:mdi>c is 
brand new, factory 
fresh & guaranteed. 

free Ht -FI Cotalog 

AIREX 
RADIO 

CORPORATION 

AVAILABLE 
to pay' 
Jim Lansing 
Alter Lansing 
Electronic 
rlarlle 
University 
Acoustic R h 
Janssen Jensen 
Wharfedale 
USL Citi :en Band 
Gonst Hallfcrafter 
Texas Crystals 
International Crystals 
C toneViking 
Bell G.E. 
Weathers 
Harman- Kordon 
Eico Pilot 
Sherwood 
ESL 
Frazier 
Dual Changer 
Bogen RCA 
Dynakit Fisher 
H. H. Scott 
Thorns 
TEC. Amps L Tuners 
DeWald National 
Superscope 
Sony Roberts 
Challenger 
Wollensak 
Garrard Norelco 
Miracord 
Glaser - 
Rek -O -K ut 
Polytranins 
Tondberg 
Fairchild Conrac 
Pickering Sonar 
Audio Tape 
Magnecord 
Rockford Cabinets 

Fnir Trndsd 

85-R Cortlandt St., N.Y. 7, WO 4-1820 

YOU 
SAVE 
MONEY! 

RUSH US YOUR 

LIST OF HI -FI 
COMPONENTS 
FOR A SPECIAL 
QUOTATION 
WRITE FOR FREE 

AUDIO DISCOUNT 

CATALOG A -15 

New low prices on amplifiers, tun- 

ers, tape recorders, speakers, etc. 

KEY 
ELECTRONICS CO. 
120 LIBERTY STREET 
NEW YORK 6, N.Y. 

ELECTRONICS WORLD 
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IF LICENSING itself has not swept 
the country from coast to coast, it 

cannot be said that all legislation per- 
taining to the service industry has ex- 
perienced the same sort of slow going. 
Laws requiring the proper labelling of 
picture tubes with respect to whether 
they are all new or have been rebuilt, 
for example, are now in force in three 
states, although pressure for legislation 
of this type developed many years after 
the first license bill was proposed. Ohio 
and Pennsylvania are the two recent 
states to get on this bandwagon. Legal 
requirements and obligations of service 
dealers who sell replacement tubes are 
essentially the same as in New York 
State, where a similar law went into 
effect over a year ago. For further de- 
tails, see this column in our issue of No- 
vember 1960, page 106. 

In Ohio and Pennsylvania. the label- 
ling laws were supported by the state- 
wide service associations. There is good 
reason for the fact that industry groups 
are having less trouble getting such 
regulations than has been the case with 
licensing: another powerful interest is 
also promoting labelling. The big glass 
manufacturers who produce the CRT 
shells have a stake in the matter. Three 
states out of 50 doesn't sound like an 
important trend -until we consider that 
these three account for 21 per -cent of 
the total U.S. population and 23 per- 
cent of all replacement picture tubes 
sold in the nation. 

California Apprentice Program 
On another front. the apprentice 

training and journeyman program fos- 
tered by the California State Elec- 
tronics Association is well under way. 
State certificates are being issued to 
service technicians in that part of the 
country right now. Since CSEA's own 
complete program operates in addition 
to the official one, many of these men 
are also receiving association certifi- 
cates designating them as master tech- 
nicians or in other categories. State 
journeymen certificates are being is- 
sued to men who have passed the CSEA 
apprentice training program, another 
CSEA- nurtured project. 

The apprenticeship program starts 
out with trainees who are placed in the 
shops of association members at half of 
journeyman pay. Training standards 
and requirements have been worked 
out in cooperation with local educators, 
who function on the Trade Apprentice- 
ship Committee. A carefully planned 
course in theory and manipulative 
skills, involving classroom and lab 
work, is coordinated with the shop ac- 
tivity. 

One of the goals the proponents hope 
to realize from their plan is the stabili- 
zation of industry wages. (Apprentices 
advance from the half -pay start to full 
journeyman wage at stated intervals.) 
November, 1961 

Turret action ceramic cartridges 

Stereo 
Monaural 

uphonics - 
American Made 
Immediate Delivery 

T 
S Turret action eliminates magnetic 

hum. 
$ Turret action eliminates twisting 

lead wires. 
$ Turret action completely decouples 

unused needle. 
$ Replaces all ceramic stereo 

cartridges. 
$ Replaces most ceramic monaural 

cartridges. 
$ High compliance insures low stylus 

and record wear. 

uphonics - corporation 
Tel: 7 -3496 Box 2746 
Río Piedras, Puerto Rico U.S.A. 

FREE Catalog WT 

SURPLUS ELECTRONIC BARGAINS 
12 -24 Volt CONVERTER 

PP -18, AR VIBRATOR POWER SUPPLY -12 Volt OC 
Input; 28 Volts DC Output @ 1.5 Amps. 

Umt uses a nitrogen -Idled Vibrator that is hermetical) sealed. 
Input and Output are well filtered for hum and hash and eat. in. 
terlerence. Used 

usby ing 
and Airforce to operate ARC'S and 

mand Rceivers. ing 24 Volt Oynamolors. (torn 12 Volts. Also 
n he sea to operate any 24 Volt device. or Units can and 

in parallel to supply a higher current output. Completer wdhw< 
fleeting plugs. spare Vibrator anti 

- NEW $7.95 ire: 6 ,5t,61 y' wt.: a Ins. Otite: 

AM- 142 /AIC 
MIXER AMPLIFIER 

$1.95 

AIRCRAFT AMPLIFIER 
AM-26/AIC 
Audio Ampliller used air- 
craft for inter-communica- 
tion. Carbon Microphone in- 
put. High and low impedance 
output with volume control. 
Normally requires DM -32 
Dynamotor for operation 

with 24 Volt DC input and 
250 VDC 60 MA output. 
Complete with tubes: 2 12J5 
& 2 12A6. ¡For conversion 
to 9 Watt Ampliter, see Sur- 
plus Conversion Manual 21 
5, - ". Wt.: 6t'Î lbs. Price - 
Used 

Address Dept. EW All 
Prices F.O.B.. Lima. Ohio. 
S5 00 Minimum Order. 25,, 

Oinnit on all C.O.D.'s. 

Size: 0 . >: `: 

$3.95 

75 MC MARKER BEACON 
RECEIVER 
R- 122 /ARN -12 
RECEIVER -75 MC 
fixed frelt. Used in raft 
to receive modulated radio 
signals. aural and visual 
indication. From these in- 
dications the pilot can ac- 
curately check his position 

with respect to the Radio 
Range Station. When the signal is builg eere red the 
tone can be heard in the headset. and the signal 
lamp on the instrument panel will light Complete 
with tubes: 5'6AJ5. 2 6AL5W. 2 251)7\t'. 11:1. crys- 
tal controlled oscillator and 6.9 SIC I F rq -c -rte= 
from 24 VDC. Size: 10 s 5 s 6 ". Wt R lbs Price-Used $4.95 

HUGE SELECTION: 
Hundreds and hundreds of quality surplus items- 
Receivers. Transmitters. FM Equipment. Telephon 
Headsets. Mirs., Generators. Motors. Amplifiers. 
Dynamotors. Power Supplies. Antennas. Transform- 
ers. Meters. Test Equipment. Inverters. Cable -Etc. 
Etc. Previously advertised items still available. 
Write us your need. We probably ran supply! 

SEND FOR FREE CATALOG! 

FAIR RADIO SALES 
2133 ELIDA RD. P.O. Box 1105 LIMA, OHIO 
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MAKE YOUR 

REK0KUT 

STEREOTABLE 

AND TONE ARM 

FULLY 

AUTOMATIC! 

WITH AUTO-POISE 

In all the world, there is no finer rec- 

ord reproducing instrument than the 
REK -O -KUT Stereotable and Tonearm. 
Now -REK -O -KUT offers fully auto- 
matic operation of Stereotables and 
Tonearms, with an easily attached ac- 

cessory called Auto-Poise. Auto -Poise 
maintains true Stereotable quality be- 

cause it disconnects completely from 
the turntable and tonearm during play. 
You enjoy the faultless tracking of the 
REK -O -KUT Stereo Tonearm, adjusted 
for minimum pressure and perfect bal- 
ance, plus a Stereotable with an im- 
pressively lower noise level than that 
of any other record playing device. 
Only in this way can you enjoy flawless 
record reproduction with the conven- 
ience of automatic operation. Liera- 
ture on request. 

MODCC aPK 
Ottalt/Pkt, Os, $4,995 

SAVE *1000 
MODEL AP 320 

Auto.Poise with 5.320 
Stereo Tonearm 

Iy -. 

B I48á net 
Model AP-320 Illustrated 

o REKO KUT 
STEREOTABLES 

Rek-O -Kut Company, Inc., 
38-19 108th St.. Corona 68, New York 
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Another benefit that should be noted. 
not entirely divorced from the wage is- 
sue, is some relaxation of the man- 
power problem. While "tube pullers" of 
questionable qualification will proba- 
bly always be available in sufficient 
numbers, there is now and will continue 
to be a real shortage of properly trained 
men to function in the service industry 
and other areas of electronics. The Cal- 
ifornia approach is bound to encourage 
more people to enter the industry on a 

legitimate basis. 

Decisions in Indiano 
Three affiliates of the Indiana Elec- 

tronic Service Association recently 
elected to join NATESA. This trend 
within IESA began more than two 
years ago, when ITTA of Indianapolis. 
a leading affiliate, decided to enter the 
national. The new groups include 
FESA -Fort Wayne, RTSEA of Ander- 
son, and TVB of Elkhart. While some 
groups within the state body are still 
reluctant to take the step, this increases 
pressure for state -wide association with 
NATESA. 

Meanwhile ITTA was having other 
problems in its own back yard. Indian- 
apolis. with the launching of a new, 
local service company that is promoting 
itself by offering free TV tube testing 
in the home. Principals behind the new 
organization were reported to be six 
ITTA members, otherwise in good 
standing. who are trying it out as a side- 
line. 

Considering the past record of such 
service companies. a group of ITTA 
members has drawn up charges against 
the six, on the grounds that such an 
operation is detrimental to the poli- 
cies and aims of the association. The 
six contend that they should not be held 
responsible for what others may have 
done. As far as they are concerned, 
they intend to run a clean, legitimate 
business offering a service that appeals 
to a certain type of customer. Taken up 
at a recent meeting, the matter gener- 
ated so much discussion that other. 
pressing business was put aside. Fi- 
nally, the charges were dropped for the 
time being, but it is not likely that the 
matter will rest there. One of the 
claims made by the six is that they are 
acting in behalf of all Indianapolis serv- 
ice dealers to combat the effect of drug- 
store checkers and other, questionable. 
"free- test" operators. 

Thus we have another issue, disrup- 
tive of unity, that can easily spread to 
other parts of the country. How ITTA 
finally resolves the matter will be of 
interest to all service people. 

Service Income Shifts 
That the problem of the drug -store 

checker cannot be ignored altogether is 
reflected in a letter to "TSA News," the 
Delaware Valley organ, sent in by a 
member. He is primarily concerned 
with the reasons for his own ultimate 
decision to join an association, but the 
ground he covers in the process has 
other interest. His moment of revela- 
tion came last January when his ac- 
countant told him that he had made 
less last year than in preceding years. 
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KEEP CANDEE HANDEE! 
ARC RECEIVERS SPECIAL! 

R -19 ARC AIRCRAFT 111 Tt1E111 

R.22 a 

$59.95 
49.95 

$49.95 

MANY SSSs.cf U! 
t ('.B('.O. 1RP.n 

TEST E'OI'l1. 
conditions: T,11 u 

APN FM TRANSCEIVER 
$2.95 

4p1(-6 TRANSPONDER 
.\ ++i.l:'.. 
\'eelerlte 

:f 1 1 .1 I"i" $9.9{s5 
w°gm 

4p5i.911 

R 4A.'ARR -2 RECEIVER 

TWO 52.95 

A TRIO OF EIEADSET BARGAINS: 
N5.2 + 

b,. . 
N5. 1 + 

,-òunnulsru-. ,.n 1... I. Q 
Co, un..i Enlena,on CCoi.. \1. 

, 5 P. , n.Ili nni. . . O 

$4.95 

5.95 

8.95 
49c 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

COMMAND GEAR o Tlli. i. Ih, fnnlahulous n I9n.55o kv l'hc 
r cel,er 'imite been InokIng for f9.95 
RCl54: 36 Mc. 9 95 
BC459: I-9.1 Mt. 9 95 
MD7 MODULATOR: SI,c,Inl. ... . .. 3.95 0 
T18'ARCS Son? .1.3 ene. Excl. cona .54.95 
T19 'ARC-5 \torr .t.I me. Ese). eon,l 7.95 T20/ARC5 Xmtr 4-5.3 mc. Excl. toni. T21 ARC-5 \mtr 5.:1.7 ttic. Excl. o. and 

4.95 O .95 
NAVIGATION Spacial! 

TYPE AN /ARN -4 RADIO COMPASS 
RECEIVER: I lol SIN -O. Excelle599.95 

LOOP' AS '1 :1 

I 

.11. Excellent cona. oniy 37.90 
INDICATOR: Ih ,111 \h\r.. I. x,, Il,nt 

tool. 9.95 
MOUNTS: 11T -_:.I nr 11r -27 t. Esecllent 

Each 14.95 
Cores and Connectors also available. 

o 

o 

O 

O 
O 

All items FOB Borbonk or Tucson, sublet! lo . o 

o 
prior sole. In Colil. or Aril. add 4 , . Min. order 
$3.95. 

o J. J. CANDEE CO...... ó 
O 509 No. Victory Blvd., Burbank, Calif. 

Phone: Victoria 9 -2411 0 
O ARIZONA DIVISION: 244 So. Park A . 

Tucson, Ariz. O 
O Phone Number: 624 -2014 .Ooo.oo.o.o.o.o.o.oo.O. 

SAY YOU SAW IT IN 

ELECTRONICS WORLD 

BC -221 FREQUENCY METER. $69.50 Like New Condition Only P 
85kt IF Transformer. .25 Ali ti. ]ca' 70e ea. 3 for 
BC -603 FM Receiver 

7.11 sic. Exc. Gond. 
B603 PM Receiver 

211.27.11 Me. Brand New 
BC923 A FM Receiver 

27 -38.9 :ac. Brand New 
ART -13 Transmitter 

Willi tube. a meter-. ed 
BC 604 MF merl "` n. 

9UI R t . rand New 
Antenna Mast Base 

a: x -30. :lost SectIons 
BC191 Transmitter 

,;III lubr.. Excellent eomlltion .... 
GE ComputO, Tester 

with VOM. . Is)ms. W.W. pot.. 
switches. ami a load of other ports.. 

Servo AmpBlier Assembly 
Ito. 1505's and OJO. Only ..O for 

10.6 APN4 Indicator 
le.. tube. 

8.442 Antenna Relay 
with .Teter A Vacuum Capacitor ... 

ARR -2 Receiver. 
I I 

ARC -3 AM 
s 

Receiver 
1, ('ll conversion 

Inn -156 \Ir. Excellent 
ARC -3 AM Transmitter 

t ilo. 150 . Ic. Excellent 
1 -130A Signal Generator. 

100.156 SIC 
1.950 Field Strength Meter. 

100-I56 sic. 

14.95 
18.95 
29.95 
49.50 

4.95 
2.95 

14.95 

12.95 
3.00 
2.95 
1.95 
4.95 

12.95 
14.95 
7.95 
7.95 
5.95 
4.95 

MD7 Modulator with tubes 
Swinging Chokes. l,._n Rea ,. 

525 n ... M.A. Nt I,.I?...' 

Send Money Order or Check with Order 
Weile for Ballehn No. 33 -LOADS OF BARGAINS! 

R W ELECTRONICS 
2430 S. Michigan Avenue . Ewit 
Phone: CAlumet 5 -1281 Chicago 16. III. 
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This was quite a blow to the reader. an 
established operator who had consid- 
ered his position secure for years and 
who knew he was just as busy as ever. 

After a session with his records, he 
came up with some hair -raising figures. 
The anticipated rise in overhead was 
not a serious factor. However, tube 
sales were found to have dropped 60 
per -cent, battery sales 45 per -cent, and 
accessories 54 per -cent. Although this 
man's volume of sets handled had gone 
up (radios by 13 per -cent, TV sets by 
18 per -cent), losses in the areas noted 
were enough to account for the serious 
drop in profits. 

Checking further. he soon discovered 
that his experience was not unique. 
Other shops in the area confirmed that 
the same thing was happening to them. 
His distributor salesmen also acknowl- 
edged the trend. Believing that the rea- 
sons for his decreased income involve 
problems that can only be handled by 
group action, he elected to join TSA. 

Service of Air Purifiers 
One of the measures perennially sug- 

gested to counteract dwindling profits 
is diversification into service of prod- 
ucts other than TV. To a certain extent, 
such activity will be inevitable as new 
electronic devices for the consumer 
reach the market. The electronic air 
purifiers that seem to be capturing the 
public's fancy are a case in point. This 
equipment is being sold without the 
growth of correlated service establish- 
ments. Nor need there be such growth. 

Herman Shore. president of TSADV, 
has written a letter to the Philco people 
expressing appreciation for their coop- 
eration with independents with respect 
to service on the "Ionitron" purifiers. 
The TV service dealer is the "natural" 
inheritor of work on such devices. He 
will do himself no harm by getting fa- 
miliar with the equipment before he 
finds one on his bench. Our July 1961 
issue, incidentally, carried a helpful 
article. 

FTC Wholesale -Retail Stand 
At their otherwise successful "Tele- 

ranla" and convention in Atlantic City. 
New Jersey, members of the Tri -State 
Service Council heard unpleasant news 
about a long -term industry problem. 
For years. service dealers have been 
hoping to get the Federal Trade Com- 
mission to take action against whole- 
salers and distributors who have sold 
freely to the public at the same prices 
they charge legitimate dealers. Basis of 
the complaints is the fact that unfair 
competition is involved. An FTC letter. 
addressed to complaining service dealer 
Leon Skalish. says there is nothing to 
stop a distributor from engaging in this 
practice. Furthermore, a distributor is 
"under no legal obligation to sell to 
dealers at prices which will enable them 
(dealers) to compete with their sup- 
plier on sales to consumers. In a case 
where the distributor sells to consumers 
at prices which his dealers cannot meet, 
the distributor is simply making use of 
his lawful competitive advantage." 

GUARANTIED 
RERrORM4NCE 

NEW! 
"1000" Series 

The World's Finest 
Recorder in the $1000 Class 

voiri iprOvi 

Lj 
The l Itimate in Performance 

Those seeking the best 
are buying CROWN 

"The New Standard in the Industry" 
Foreign Dealers Wonted 

Write Dept. EW -11 

CROWN INTERNATIONAL 
Division of 

INTERNATIONAL RADIO 8 ELECTRONICS CORP. 

ELKHART, INDIANA 

MAKE YOUR INTEREST IN ELECTRONICS PAY OFF 

`° TECHNICAL WRITING 
The HIGH PAY-PRESTIGE Field of 

HERE'S WHAT YOU GET ... 
50 Meaty Lessons 
Over 110 pages on Electronics 
Covers ALL Military Specifications 
Real, practical writing projects 
Full consultation privileges 
Many manuals, charts and diagrams 
Low tuition terms 
Employment Assistance 
Close, personal supervision 
AND MUCH, MUCH MORE ... 

ELECTRONICS WRITERS NEEDED NOW -ATWS will train you at 
home at low cost for a profitable career in TECHNICAL WRITING. Thou- 
sands needed in all areas. Get in on the ground floor of this fascinating 
new field. ATWS offers training specifically designed for the needs of 
industry. Course includes everything you need to become a top -notch 
Tech Writer. 
YOU ARE JUST A STEP AWAY FROM TOP PAY -Yes, with your 
present interest in Electronics, you're just a step from the BIG MONEY. 
Technical Writing is one of the highest paying fields NOT requiring college 
training. It's tailor -made for YOU -but you must ACT NOW. 
THIS COUPON CAN BE YOUR PASSPORT TO SUCCESS 
Fill in your name and address and rush coupon for full information. We will prove 

to you that we can train you without interfering with your present income or job. 

TRAINING AMBITIOUS 

MEN FOR INDUSTRY 

American Technical Writing Schools, Inc. 
5504 Hollywood Blvd. 

Hollywood 28, Calif. 

November, 1961 

CAREER BOOK AND SAMPLE LESSON 
American Technical Writing Schools, Inc. Dept. EW111 
5504 Hollywood Blvd., Hollywood 28, Calif. 

Please RUSH full particulars. 

Name 

treet - 

Age 

ity._ Zone _____State 

NO SALESMAN WILL CALL ON YOU 
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/.ILL /ED 
PAGE ELECTRONICS CATALOG 

mcludInD lh 
complt 19t32 

knigbt-kit 
C.,...o41 

WORLD'S BIGGEST MOST COMPLETE 

b e? 
`' jg62 

EVERYTHING IN 

ELECTRONICS 

including exclusive 

products & special 

values available 
only from 

/.ILL /ED 

Send 
for it 
today! 

ri 

SAVE 

MOST 
ON EVERYTHING IN ELECTRONICS 

New Stereo Hi -Fi Systems- Everything in Hi -Fi Components 
New Multiplex Stereo FM All- Transistor Stereo Hi -Fi 

Money -Saving Build -Your -Own KNIGHT-KITS. for Every Need 
Best Buys in Tape Recorders, Tape, and Supplies 
Citizens Band 2 -Way Radios Short -Wave Receivers 
Amateur Receivers, Transmitters, and Station Gear 
Latest Public Address Systems, Paging and Intercom Equipment 
TV Tubes, Antennas, Accessories Batteries, Wire and Cable 
Test and Laboratory Instruments Tools, Hardware 
Huge Listings of Parts, Tubes, Transistors, Technical Books 

100 

:=n 
OP) it 

exclusive money- saving KNIGHT' products 
SAVE MOST on famous KNIGHT Stereo Hi -Fi- comparable 
to the best in quality, styling and performance, yet priced far 
lower. Select super -value KNIGHT components or complete 
systems (including latest Multiplex Stereo and All- Transistor 
hi -fi) and save most. KNIGHT products are acclaimed by all 
those who recognize integrity in design and manufacture and 
who appreciate value. 

NO MONEY DOWN 
on Allied's new Credit Fund Plan 
No, -enjoy 564ú more buying pincer -up lu 21 morn hs 
to pay -sec our 1962 Catalog for simple details. 

SEND FOR 444-PAGE CATALOG TODAY I 

Satisfaction Guaranteed or Your Money Back A L L I E D 
ELECTRONICS WORLD 
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8/6 ß°L6 Ç / 
in your 1962 
.SILL /ED 
CATALOG 

s complete catalog featuring over 90 exciting 

new 
HI -FI KITS 

available only from 

All -In -One FM -AM Tuner -Amplifier 
Kit with latest built -in MULTIPLEX 
Stereo FM, less case $129.95 

MULTIPLEX Self- Powered 
Adopter Kit, for Stereo FM 
reception $ 19.95 

new 
HOBBYIST KI1S 

ALL- TRANSISTOR Wireless Intercom System Kit (2 units)........ 
. $45.90 

boos-- 
TRANSISTORIZED enic Tach- 
ometer 
Elctro 

Kit. $24,95 

building a Knight -Kit is the 
most satisfying do -it- yourself 

experience in the world! 
5 BIG REASONS WHY: 
Convenience Designed -makes you a kit- build- 
ing expert -even the very first time! 
Wonderful to Build- you'll marvel at the sheer 
ease of assembly with the exclusive "show -how" 
manual guiding you like a good instructor. 
You Own the Best -you'll enjoy with pride a true 
custom -built product, professional in its engineer- 
ing and performance. 
You Save So Much -because you buy direct 
from Allied at our money- saving volume prices - 
and because you do the easy assembly yourself. 
Easiest to Buy -NO MONEY DOWN on Allied's 
new Credit Fund Plan- easiest terms ever! 

MONEY BACK GUARANTEE: Buy any 
Knight -Kit. Build it! Use it! You must be 
satisfied or you get your money back! 

see more than 90 KNIGHT -KITS 
21 HIGH- FIDELITY KITS 
25 HOBBYIST KITS 
31 INSTRUMENT KITS 
14 AMATEUR 8 CITIZENS BAND KITS 

Deluxe Stereo FM -AM Tuner Kit 
with lotest built -in MULTIPLEX 
Stereo FM $99.95 

ALL- TRANSISTOR 50 -Watt 
Stereo Amplifier Kit, less 
cose $79.95 

Amazing 100-1n-1 Electronic 
Science Lab Kit...., $29.95 

ALL -TRANSISTOR 
2 -Band AM- Shortwave DX -er Radio Receiver Kit ..........$19.95 

l CI 

TPhone 
and 

Kit 
cW 60 -Watt 

Horn 
. m 

KNIGHT -KITS are also available in Canada 

Worlds Largest RADIO"' SuEplepclty 

ronic 
House 

November, 1961 

Send 
for it 
today! 

>L 

K"tual Conductance 
Tube Tester 

World's Largest Stocks Lowest Money -Saving Prices 
Fastest Shipment Expert Help Easiest -Pay Terms 
Satisfaction Guaranteed or Your Money Back 
send for the world's biggest 

electronics catalog! 

ALLIED RADIO, Dept. 199 -LI 
100 N. Western Ave., Chicago 80, III. 

Send FREE 1962 ALLIED 444 -page Catalog 

Name 

Address 

City Zone State 
J 
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SURPLUS 
SILICON RECTIFIERS. All rectifiers listed at maxi- 
mum peak inverse voltage ratings; approxi- 
mate forward voltage drop, 1.5 volts. 

1N1446 .750 amp. 100 volts .60 
IN1447 .750 amp. 200 volis .70 
1N1448 .750 amp. 300 volts .80 
I N1449 .750 amp. 400 volts .95 
1N1551 I amp. 100 volts .80 
1N1552 1 amp. 200 volts .95 
1N1553 1 amp. 300 volts 1.10 
IN1450 5 amp. 100 volts 1.00 
11.11451 5 amp. 200 volts 1.25 
1N1452 5 amp. 300 volts 1.50 
IN1453 5 amp. 400 volts 2.00 
1N1454 25 amp. 100 volts 3.00 
IN1455 25 amp. 200 volts 3.50 
IN 1456 25 amp. 300 volts 4.50 
1 N 1458 35 amp. 100 volts 3.50 
IN1459 35 omp. 200 volts 4.00 
IN05P7 50 amp. 50 volts 6.00 
1N1462 50 amp. 100 volts 7.00 
IN1466 75 amp. 100 volts 10.00 
1N1467 75 amp. 200 volts 11.00 
1N1468 75 amp. 300 volts 12.50 
IN05V7 150 omp. 50 volts 16.50 
IN1474 150 amp. 100 volts 17.00 

X -BAND POWER LEVEL TEST SET, TS -36 /AP , - 

_t Brand new, in 
original pack- 
mR, ss'ith acces- 
sories. Aieas- 
vires 10 to 30 
dbm. 8700- 
9500 mc. 

PRICE 
$14.99 Cad. 

Brand new power unit, PE182C. Lightweight: 
approx. 56 lbs. Output 7 volts DC at 3.5 amp 
and 530 volt DC. 200 mil. Governor controlled 

with filter. Driven by Jacobsen single cylinder 
2 cycle 1 h.p. engine. Units are complete with 
set or tools. spare parts and 
manuels. Dim.: 18" :" wide, 
181. _" long. 107's" high. Over - 
sens packaged. 

Shipping weight: 90 lbs. 

PRICE $39.95 each 

SELENIUM RECTIFIER 
full 

` 
, 

bmut 2.91 -an soit 
1,111 al Nrn.. 1 I::p D.C. 

1(a: :11 e" long 
a 

Product Test Report 
(Continucd from page 24) 

put produced the same output. Hum 
levels were lower than Fisher specs, be- 
ing better than 82 db below 10 watts 
on high -level inputs and 70 db below 
10 watts on phono inputs. 

The X -1000 is a rather large, heavy 
unit, some 16- 7/16" hide and 14 -3/8" 
deep and weighing 44 pounds. Its 
4- 13/16" high panel, finished in brushed 
gold, matches the Fisher 202 -R tuner. 
The X -1000, selling for $339.50, is capa- 
ble of driving any speaker system and 
has all the flexibility required for any 
conceivable home music system. It is a 
worthy companion to the compam's 
202 -R tuner. 

RCA WV -120A Power -Line 
Monitor 

For copy of manu fart a,cr's brochure, 
circle No. 59 ou rvulpof (puye 136). 

eTHE NEEDLE DOES THE !OBI 

N' 
TUNER CLEANER 

AND LUBRICANT 
With .. . 

INJECTOR NEEDLE 
The leak -proof 
steel Injectorall 
Needle lubricates 
where you need it 

you can reach 
hard -to -get at 
Wafers without 
pulling Tuners 
apart, or even 
removing Chassis. 

ac amsl vcxlaCor 

POWER LIIH rpOnITC1R 

PRICE $1.0 0 ea. 

POWER TRANSFORMER 
in11 c 1 V111 I I.34 olin 
put 1011 yowt., 

11 

cycle. single phase olll hua,llc 2 

1I'tlnn` 
x1.2:1,,tl 

wldle x11la" high: might:: , 1(1.. 

PRICE $2.e5 ea. 

V.- 
PRICE 

MINOR SWITCH 
111 pnJnun. :I pnla Ith stepper 
nn .1.1011 re.,: .ou n i_ coua u.c. ntrnnrin:ll n' nhrhlging 1'llxr 

annota. cl Nmen.lons: 1' long x .I t e" 
5 n'Ide: uelgln: 1 I, 

$9.95 ea. 

ANTENNA WIRE 
I50 lt. slraaded capper 011 
windup reel wulplrle 

PRICE ... $2.95 ea. 

12 FT. TELEPHONE 

STRETCH CORD 

PRICE $1.49 ea. 

COAX CABLE RGS9A /U 

PRICE $2.49 ea. 
NO C.O.D.'S 

REMIT FULL AMOUNT 
WITH ORDER. 

C & H SALES CO. 
2176 E. Colorado St.' Pasadena 8, Calif. 
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THE RCA WV -120A is a conveniently pack- 
aged, expanded -scale a.c. line voltmeter 

which, when plugged into on a.c. outlet, continu- 
ously monitors the value of the line voltage. 
The instrument is designed for radio -TV service 
shops, laboratories, and industries where it is 
necessary to know the line voltage at all times. 
It is especially useful with variable autotrans- 
formers to allow exact voltage adjustment. 

The scale of the meter, reading from 100 to 
140 volts, has large numbers and a red pointer 
so that it is possible to take an approximate 
reading from practically across the room. The 
meter movement is a moving -vane type that in- 
dicates r.m.s. values of line voltage directly, even 
if the input waveform is distorted. 

In using the meter it is important to allow al 
least a 5- minute warm -up. The meter -movement 
coil and the series -dropping and calibrating 
resistors dissipate about 6 watts. If a reading is 
taken with the instrument cold, it is apt to be 
several volts too high. After about 5 minutes, 
though, the reading stabilizes at its correct value. 

We checked Iwo samples of the unit against 
a 1/2p /0 expanded -scale Icsboratory -type a.c. line 

SAMPLE RI 
: 

AP FG'S SPE MFG'S ... .... . .. 

+5 IN. 5'^`!... 
Ki - SAMPLE 

. .. tslvVllill® Rellw 
R2 
:, li 

ii eüiEái 

. . 

® 
100 110 120 130 

VOLTAGE 
140 

The BEST CLEANER 
on the market today! 

F. M. RECEIVERS 
Bargain Prices 

$9.95 to $44.95 
Write for Detailed List EW 

Denson Electronics Corp. 
Box 95. Rockville, Conn. 

ARC -5 Transmitter 2 NEW 511.95 
Field Phones =11 v, I, ,Ili,; :. L'.ed -1110 

- $23.95 (Pair) 
B C733 uNF Receiver. I I.'r,1I , --1'. n:lnctnr 

.tl, -lr) c,1n,d.mn- Excel 1. 911 I.I. $5.95 
115 VOLT 60 CYCLE TRANSFORMERS 1= _.3 \' -l:t . \'T. Sec1i541.011:, 21(5 Stil.. 

-- Sx5x1 11uí1 I Snell 
re Lea1Tn 5.95 

Sec. 13311V 5 3111.. 

Open Fr.-Se 2x.'x1.49_ 

Sec. 5.,, 0.5A. 
36.000 Von Irhul. 

with 1 pr. SorkoL 13 Ib. 

-See. 12.95 
0.11V .115. 

I 352x2 1.00 
Sec. .1 1711V - 1.11.\. 

1711V I.O:\. 
0.3V 1 2...5V - 1.75:\. See. ..f - i.B 111A. . 

3t15.í55 -1 .M1a.- (.':Ined 111 -5 Vni 
3.95 n 0lndrn A \'nit Te. 

0ntally crut this :, 
-1 12.11\'í'T .0. \. usually versstllc unit -. 111it Frame-Small .99 7.95 

l.lsed, l'a-rin-IS. 1x.11 ...,: 
121.hs. 5.95 

O. I2VlT - 35,\. xOx1t- 13 1.1.s. 
('ase41-1.1/gs 9.95 

S = 1 5.11V 2A. 155x5-1_ LIN. 
eased-Torm'IS 4.95 
'1 - 17311\' 51111s. .,,. =2 11.:1t' - .OA. 

Gasoline Engine Generator. Variable output 0."I - \'01' 
111' . A cal teeter. Itatt Banual ..s T:1nk. 1751_51_- 111Ibn. Use11 -4/1( 59.95 

Mallory 1= 2201- MIVOIt SIPOIY -Input 11- 11en- 
Ili0 Tolu u0n0 IcR'. 1x259 1 Lb. 1.49 
5I11COn Diode- S.lvanla- 400 I'IV 501151a -New. coi silicon Diode- SVlvani a -11(1111 PIV73051a -New, Cil 

e for 3.00 12 for 15.00 
Marker Beacon ReCVr. 75.53 SIC 1(C I :18:1= 25VIC. 
N ew 9 95 
Path` I Meter. t fil 0C. Marked :11111 ami.. -- 

.1 N w I 49 
RCA Geeing 

Tines Itrand Newtw /Ì 1lnoe.-.O 1. 
In 111. _99.50 

N oise Cancelling Carbon Mike lhle -l'.1. 
1 

ri- 11:011 Hala Pres t Lia- Surplus l'Ore 
011- New -Nntr Only 3 95 

Geiger Muller Counter Tube -tor neta.(:an1lna. -- 
11x:, \,;duct 11S- 11- w ..per-- Unused 95 

Desk Telephone u'/Illal-('mu111ete-St:lndarll- 
e New 

REX RADIO, 
95 

e4 Cortland( St.. N.Y. 7. N.Y. 
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www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


voltmeter; our results are shown by the curves 
(page 104). The manufacturer rates the accuracy of 
the instrument as "'= 2% at 120 volts and" 3% 
at 100 volts and 140 volts. These specs, converted 
to a reading error in volts, are shown dashed 
in the figure. Note that both of the samples 

checked were well within the accuracy specified; 
one of the samples reading about .8% high and 
the other reading about .9%, low at 120 volts. 

The instrument has convenient mounting holes 
so that it can be hung on a wall in the service 
shop. The price of the WV -120A is $14.95.. E.W. 

Eico Model 260 A.C. Volt -Watt Meter 
For copy of moult foci brochure. citric No. 60 ue coupon fpoflr 136). 

ANOTHER unit in the new Eico line of profes- 
sional and industrial test equipment is the 

Model 260 a.c. volt -watt meter. This instrument 
will be of great value to those who are interested 
in making accurate audio measurements of fre- 
quency response, power response, and audio 
voltage levels at values ranging from a few mil- 
livolts out of a stereo cartridge up to as much as 

1000 volts or less across the secondary winding 

W / /AF /FA CFCG/Nr r 
r r 

112 mac ( 
ljl 

> 
OFF ¡ 

40V #Rb 1 03 

R11,e0W 
14 

IC 

1611,AOW 
Rs RIO 

60011,401 
06 

411E01 

BIl EKT 

1611 EXT 

60011 EXT 
s. 

01501 

SI- FUNCTION SWITCH 

of a power transformer in a hi -fi amplifier. 
Some eleven wide -band voltage ranges are 

available, from IO mv. full -scale to 1000 v. full - 
scale. Readings may be made directly in volts or 
in db. According to the manufacturer, the volt- 
meter is flat from 10 cps to 150 kc. with the re- 
sponse falling to 3 db at 500 kc. The input im- 
pedance is high (2 megohms shunted by 15 frfrf.) 
to prevent circuit loading. The accuracy of the 

KT/Nf/fI SIAN /S /lAF 

15MO 

LOAD Olv 

COIPENSATBC IS111 
ATTEMMTOR Div 

C2 
R1 

5151 

Iv 

ISV + 
ISW 
IV 

I 

150E 

J C3 RB 
301 

100V 

110-ECPoO/6RL6 

TRIOOE SECTORS 

CAINOOEI0LL0119 
A r 

09 

51B{CF6O/611L8 V2A 

PENTODE SECTION , 
T CAIIBOE RIMER 

f 

IOOB STEP 
RB ATTENIATOR 

RII 

012 

1113 

R14 

1v4M. 

6006 FAEOUENCY 

COMPENSATED INPUT I 300y' 

ATTENUATOR 

.161 

52 -RANEE SWITCH 

FEEDBACK 

NETWORK 

A30 

CALIBRATION 

1/2Y 2ÁT1 
AMMER 

PROOF OF SUPERIORITY 
NO OTHER MICROPHONE 
CAN MATCH' 

LEADING NEWSWEEKLY® 

MAGAZINES PICTURE E -V 

MORE OFTEN THAN THE NEXT 

FOUR BRANDS COMBINED! 

Write now for catalog of 
microphones preferred by top radio, TI', 

newsreel and sound engineers! 

ge.r440;ca ELECTRO -VOICE, INC. 
Commercial Products 
Div., Dept. 1111N 
Buchanan, Michigan 

No license required -may be used at once! 
Meets FCC requirements for use with licensed 

Citizens' Band stations, too! 

This is the new "Personal Messenger " -a superbly engineered 
2 -way crystal- controlled transceiver so compact it fits in your hand - so flexible it can be used in thousands of applications! 11 tran- 
sistors and 4 diodes -superheterodyne receiver with exclusive tuned 
R.F. amplifier gives you twice the sensitivity and more than 40% 
more range than units with conventional circuitry! Powerful two -stage 
transmitter delivers more power output than similar units with the some 
rated input! Unmatched audio intelligibility and razor -sharp voice 
reproduction -automatic noise limiter -automatic volume control - 
positive squelch control -elastic hand strap - operates on penlight or rechargeable $ 

1 0 950 nickel -cadmium batteries. 

ILLUSTRATED AT LEFT -The Viking "Messenger"- maximum legal power 
Citizens' Band crystal -controlled transceiver. Excellent receiver sensitivity 
and selectivity -highly efficient transmitter punches your signal home ! Built -in 
squelch- AVC -ANL. With tubes, push -to -talk $ / / 
microphone and crystals for 1 channel. FROM 34 95 

1 

u 

Your own 
personal use 

\ 

FREE 
Color Brochure 

OW 
WRITE TODAY 

D elivery or 
fleet operation 

s 
Construction or 

Business 

w E. F. JOHNSON COMPANY 
2511 Tenth Avenue S. W. Waseca, Minnesota 

Please rush me your full color brochure. 

NAME 

ADDRESS 

CITY STATE 

LManufacturers of the world's most widely used personal communications transmitters j 
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BC 442 ANTENNA BOX (ARC 5) 
etc. See Coaxial 

Meter 
Relay eon,. äC01' $1.95 March 1960. Price 

S) 

TURNS COUNTING DIAL 
Duo vial Model RB. Mfg by HIlipot. 100 (1044,045 
het 
ell 

turn. will count to IS turns. Dial suitable for 
mounting hardware. PRICE 

With 52.95 etc. 

POWER TRANSFORMER 
110V-60 Cy. Sec 385.0 -385 V. w 200 Ma $350 Ell 6.3V 6 Amps. 5 V. 3 Amps. Ea. 

FILAMENT TRANSFORMER 
6.3V. 

1306 
Amp.VSmall SI,. Ea. 81.25 

16.1V 
11010 

ÁmpsOUtSVt 
6.35 

Ámp3.'i'. Éa.$2.T5 

CARDWELL TRANSMITTING VAR. COND. 
Dual Section 211 OUF per 
section. 5700 Volts AC Each $5.95 

DYNAMOTOR SPECIALS 
12 V011s InputOutput 440V. n, 200Mm. 12 Volts 
ode Oyulttotur ?BRAND E. 111 85.95 

SILICON RECTIFIERS 
PIV Current Price PI V Current Price 
100 500 Ma S .25 200 2 Amps S .75 200 500 Ma .30 400 2 Amps 1.25 
400 500 Ma .30 100 15 Amps 2.50 
750 500 ma .90 200 15 Anmps 4.50 

I Items above me Hi. 400 15 Amps 8.50 Ellieie.Cy Gold Plated) 50 50 Amps 4.95 
200 750 Ma .30 300 50 Antes 7.50 400 750 Ma .50 200 50 Amps 9.50 
100 2 An,ps .50 

POWER TRANSISTORS 
PNP GERMANIUM - Sonda; to following trans. 
types 
2N1320 70c 201155 70e 
2011328 70C 2NI73 2 SO 
2X156 70e 

CHOKE -FULLY CASED 
S HENRY t' 200 Ma 1.95 
5 HENRY 4. 250 M., 2.25 

IO HENRY 300 MII 3.00 
4 HENRY 400 Mil 3.95 
4 HENRY 900 Mil .. 8.95 
4 HENRY -I . p. II .95 

BRAND NEW OIL CONDENSERS 
50 MFD 2011 VnC 4.50 ,F .95 

2 MFD 0". YIkI .50 I MFD Hi 
3 MFD 61111 IN .60 2 SIED 1.50 
4 MFU PII 1. .75 I MFD I 1.25 
5 MFU 111e .ö0 2 MFD I 6.25 

MFD II Yln' .85 3 MFD I 11 5'In' 8.95 
8 MEO .95 4 MFD 1 12.95 

10 MFD t' 1.19 1 MFD 221.10 S'13C 4.50 
12 MFD o.do 5'I n' 1.50 2 SIED I 8.0 
15 MFD mon S'11C 1.70 MFD "dom 15.95 
t MFD lUnn VU .50 1S MFD :I 39.50 
2 MFD I.1011 5'I,t .70 .5 MFD : Vit 2.95 
4 MFD I dial UI' 1.35 1 MFD' 6.9ti 

5' e MFD I II DI' 1.95 
10 MFD II II VIII' 2.50 9 MFD 77.110 I 9.50 
12 MFD I II S'l1t' 2.95 2 MED 111 ion, 29.95 
15 MEO 1t410 VIN 3.50 S MFD 1 ' 59.95 

1 MCD 1 n 5'III' .45 2 MFD 1f2.51111 ^ 34.50 
1 SIED 1- 11 VIN .75 1 MIED 1 42 50 
2 MFD I 1 S'In' 1.10 .5 MFD ! " 34.95 
4 MFD I . 1 Vln' 195 
8 MEO I IIS'In 2.95 IO MFD 1.95 
1 MEO : II S'I,C .ö5 30 MFD 'I 1 W 3.25 
2 MFO 211,111 V111' 1.50 SO MFD .I 1 .5t'. .95 
4 MFD !1441 VII, 3.50 n MFD \I 2.95 

RELAYS 
WARD LEONARD Heavy duty relay Coll 
220V 60Cy.. 2 phase. 5 NP. 
3 Pole ST. 25 Amp cOntaCtS Ea. $9.95 

6 Volt DC. N.S. Relay DPDT ... 
.... 

.95 

6 Voll DC. N.S. Relay 3 PST H.O. 65 
GUARDIAN 110V AC. 2 Pole Momie Thruw $2.50 
1I N.O. A I N.C.I Reel. BC610 YL J 

2oMa, S,umlield 
SM5LS 10.000 ohm. 52,255 

IO A,,W. Cm11.R,Ctsy 
-OPST 60 Cy. $1.50 

Ad j. Ceni.lYArmatu e Tension SPOT.. Ea. íg1.95 

12 Voll DPDT DC Relay (.1. $1.35 
$2.49 
$1.95 

SIGMA type 22RJC 8.000 ohm 
SPOT. small sealed relay. 
Sealed Rela, SPOT. 6.000 01111, 
CMd 
G.E. Belly Control. contants 6000 11m $1.10 relay. se 111v,ty 2 nulls. IO for .9.25 I. F 

PANEL METERS 
STANDARD BRANDS 

2" METERS 

100.0.100 Moero. 
O .1 Ma 
0.50 Ma 
0.500 Ma 
0.10 Antps DC 
0.20 Volts DC.. 
0.40 VOlts 
18.36 Volts DC. 
0.150 V. AC 

amps RF 

2.95 
3.50 
2 95 

2.95 
2.95 
2 95 
1.99 
2.95 
2 95 

3" METERS 
0.1 MH DC 
0.500 MIS DC 

V. DC 
0 -15 Volts AC 

0.2.5 5V ... 
0.1 Amp DC 

4" METERS 
0.150 Amps AC (with 
current tranSI.I ..5.95 

0.2500 V. OC ...6.95 
100.0.100 UA ....5.95 
0.200 UA .. ....6.95 

3 95 
3.95 
3.95 
3.95 
5.95 
6.95 
3 95 

1 
All merchandise sold on a 10 day money back guarantee 

k Min. Order 53.00-25r'. with Ordre-F.O.B. New York 

PEAK 
E L E C T R O N I C S C O M P A N Y 
66 W. Broadway, New York 7, N. Y., W0.2.2370 

106 

STANDARD 

TRANS VISION,INc. 

1 YEAR GUARANTEED 

RADIO -TV TUBES 

instrument is specified as ±4% of full -scale. 
In addition to the vacuum -tube voltmeter func- 

fion, the instrument will also read audio power 
output directly. Built -in loads of 4, 16, and 600 
ohms permit power measurements up to 40 watts; 
a built -in 8 -ohm load can be used to measure 
power up to 80 watts. It is also possible to read 
up to 150 watts by using external load resistors. 
In all, there are seven power ranges, from .15 
mw. full -scale up to 150 watts full -scale. The fre- 
quency response and accuracy of the power 
measurements are specified as flat from 10 cps 
to 100 kc. and 5 % of full -scale. 

The block diagram (p, 105) shows the basic dr 
cuit arrangement. To measure power, the instru- 
ment simply measures the voltage across a known 
load resistor that is switched across the input 
term,n(; . On the highest power range, the volt- 
age is attenuated 60 db (1000:1) by a frequency - 
compensated attenuator before being applied 
to the v.t.v.m. circuit. This attenuator is also used 
in the five highest voltmeter ranges. The voltage 
being measured is applied to cathode -follower 
VI,. The output of this circuit consists of o 6 -tap, 
10 db /step voltage divider that passes the volt- 
age to V111, a pentode voltage amplifier. The out- 
put of this amplifier is then applied through an 
isolating cathode -follower (V,) to V _11, the meter 
amplifier. Signal is then rectified by a full -wove 
germanium diode bridge and applied directly to 
the 200 -pa. meter. 

Degenerative feedback from the bridge back 
to the pentode amplifier stabilizes and linearizes 
the meter. The power supply uses a half -wave 
silicon diode, RC filler, and a VR tube for regu. 
lated 

Construction of the kit- version of the instru- 
ment was quite simple, requiring only about 7 

hours' time, not including calibration and fre- 
quency- compensation trimmer adjustment. This 
adjustment is made at 150 kc. The line voltage is 

used for calibration and since we have a 'h% 
expanded -scale meter to measure the line volt- 
age, we were able to set up the instrument pre- 
cisely. After completing the calibration, we took 
voltage readings at three widely separated fre- 
quencies on each of the ranges, comparing them 
with readings taken on a Hewlett- Packard labo 
ratory a.c. voltmeter. All readings were extremely I 

close to those taken on the Hewlett- Packard in- 
strument and in all cases the readings were 
within the manufacturer's specifications. 

The Eico 260 is available in kit form at $49.95 
I and factory -wired of $79.95 E W. 

ONE OF THE 

LARGEST 
INVENTORIES 

IN THE 

COUNTRY 

OMOER SNIyr10 SAM, OM MCEIVIO. 

IPN11N5 5TN0A fNS Y15108 SHIPPING ASIOURD5D[ 1DR 
n caU f a , Se, C , 

ó 

n,r na 
chan and 1011,00 

e °" O 

e u 2sNn a, 
ISena 

7!on Câó 
RECENES TOM ROT 1.151511 AtSO AVILBEE 

AT 35. EACH 

STANDARD TRANS VISION, INC. 
3750 E. 10th CT. HIALEAH. FLORIDA 

Phone: Oxford 1 -5331 

PROTECT YOUR RECORDS 

AGAINST STYLUS WEAR 

NEW ROBINS 

SYL-A-SCOPE 
MODEL SG-33 Nothing impairs the clarity 
of a record like a worn or damaged stylus - yet 
nothing is more difficult to recognize. When stylus 
wear does become obviously detectable. many of 
your prized records may already be damaged. 
The SG -33 SYL -A -SCOPE detects badly worn or 
damaged stylus in seconds. It casts a magnified 
picture of the stylus on an illuminated screen. so 
that you can easily see if the stylus needs replac- 
ing. No need to remove the stylus from the car- 
tridge, or the cartridge from the arm. Portable. 
battery operated. Only $6.75 

less batteries 
At dealers or irrite: 

ROBINS INDUSTRIES, Flushing 56, New York 

ELECTRONICS WORLD 
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CARD INDEX FILE 

FOR EW ARTICLES 

By RAYMOND B. RAWLINSON 

MANY readers of ELECTRONICS 
WORLD have copies extending 

back several years. They have at their 
fingertips an immense volume of infor- 
mation on electronics and associated 
subjects. The ability to locate an article 
on a specific subject, however, is diffi- 
cult despite the fact that an index is 
published each December covering fea- 
ture articles which appeared during the 
year. 

The writer's solution to this may be 
of interest to others. It is a card index 
file. The desired information is typed on 
conveniently sized 3" x 5" cards. Com- 
plete indexing takes not more than 20 
or 30 minutes a month at most. The in- 
formation included on the cards is: title 
of article. month and year of publica- 
tion, page number. Most titles are self - 
explanatory but, if not, a brief word of 
explanation is included. Five single - 
spaced entries with double spacing be- 
tween entries will fit on the standard 
card. 

The following headings were set up 
len years ago: 

1. Amplifiers (audio) 2. Antennas 
3. Audio (general/ 4. Binaural 
5. Business 6. Computers 
7. Electronic Controls 8. FM 
9. Ham Radio 10. Marine Radio 

11. Misc. 12. Mobile Equipment 
13. Musical Instruments 14. Noise Suppressors 
15. Phono 16. Photography 
17. Radio Receivers 18. Radio Servicing 
19. Recording 20. Rectifiers 8 

Power Supplies 
21. Safely 22. Speaker Enclosures 
23. Speaker Networks 24. TV Receivers 
25. TV Servicing 26. Test Equipment 

27. Transistors 

No attempt is made to justify such a 
list. Each reader will undoubtedly have 
his own ideas about whether it should 
be expanded, compressed, or revised. 
Time has shown that "Noise Suppres- 
sors" and "Speaker Networks" have not 
had enough coverage to warrant sepa- 
rate headings. "Binaural" has now be- 
come "Stereo." The biggest error was in 
the "Transistor" category. The transis- 
tor is no longer a curiosity. It is now 
involved in all phases of electronics. 
This listing should be broken down into 
a number of subheadings. Expanding 
the categories makes it easier to locate 
specific information while fewer listings 
makes the monthly typing chore easier. 

The writer's stack of cards is now 3 
inches thick. Metal boxes are made for 
the 3" x 5" size cards and solve storage 
and protection problems nicely, al- 
though the cards have been kept for 
years with nothing more than a rubber 
band looped loosely around them. 

The index has been a real convenience 
and time -saver and is recommended to 
other readers on that basis. 

November, 1961 
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¡HE MOST FAMOUS LINE 

Of TOWERS IN THE 

WORLD ARE ROHN! 
Nere are the features that make them the largest 

selling and most accepted tower for television, 

radio, industrial and communications uses: 

e ZIG -ZAG CONSTRUCTION- proven zig -zag design means sturdiness 
and dependability that is truly outstanding. Tower sections are com- 
pletely assembled and electric welded throughout for maximum 
strength and greater economy in erection. 

HOT DIPPED GALVANIZED AFTER FABRICATION- Entire tower sections 
are comple sly zinc coated after fabrication for the finest outer pro- 
tection pos ible. Being galvanized after fabrication means no un- 

coated bolt holes, weld spots or seam to rust. All ROHN Towers last 
far longer and have less maintenance than competitive towers be- 
cause of this feature. 

HIGHEST QUALITY MATERIAL USED -only highest quality laboratory - 
certified steel tubing is used (not pipe). Quality steel plus heavy 
gauges combine to give far greater strength than competitive towers. 

COMPLETE INE FOR WHATEVER YOUR NEEDS -Fully self- supporting 
towers are available to 170 feet or lower; heavy duty guyed towers 
available up to 500 feet. Whatever your needs, check ROHN. 

UNEXCELLED ENGINEERING -all ROHN Towers are engineered to meet 
the most rigid requirements as outlined by all major communications 
equipment manufacturers and electronic industry associations. 

UNIVERSAL ACCEPTANCE- Hundreds of thousands of Rohn Towers are 

in use all over the world. They have withstood the "test of time" - 
the only true test as to the superiority of a tower. So why settle for 
less than the BEST? Insist on the largest selling tower in the world 
-ROHN. 

SEND THE HANDY COU- 

PON INDICATING YOUR 

NEEDS 

R O H N 
Manufacturing 

Company 
BOX 2000 

PEORIA, ILLINOIS 

For your needs and for all allied tower accessories, contact your local 

ROHN salesman or write direct for full information. 

ROHN Manufacturing Company 
Box 2000 
Peoria, Illinois 
Send me complete literature on the following ROHN Products: 

E TV Towers E Arnatear Towers 
Communication Towers D ROHN Accessories 

Nane 

Firm 

Address 

City 

11F MAIL ORDER HI -FI 
YOU Can w purchase all your HiFi Irom on 
liable s and he assured of perfect delivery. O i 

W, 
deliver hifl components. orders A t.an, 
within 20 flours. SEND US YOUR LIST OF HI.FI RE- 
QUIREMENTS FOR OUR WHOLESALE QUOTATION and 
FREE a t.,lOgue. WE WILL NOT BE UNDERSOLD. 
write us ter proof of this 5e11einent. 

CARSTON 
125-TO E. 88 St. New York 28. N.Y. 

s.- 

OUT OV SPACE? 
You to v 

:I 

t'd b, 
u 

d 

to tell >a all . IIION 
re 

'Out of this World II'. F1 \'. t'... 

audi ñ 
25-W Oxford Road 

Massapequa,New York 

Write lot 

free 

Cattily, 

Stob 

1 

ENGINEERING DEGREE IN 

SCIENCE 27or36MOS. 
MATH 

_` P II I T 

B.S. degree -t 36 mos. B.E. degree- 27 mos. 
Aced rear round program prepares it, I, 
employment in fields of Science and Engl :. 

Regular 4-year program for B.S. Degree r 
in 36 months. special engineering rlogrei l 

in 27. Classes start - 1 
' 

arch. Jum. July. 
September. Quality education Cr G., ,'d 
from coast to coast. Government -t- 
c an training. Students from -O slot, 
20 buildings' dorms. gym. Camp., iii( 
money. Earn board while studying. writ .rug 
and complete information. 

9111 E. Washington Blvd., Fort Wayne 2, Indiana 

INDIANA TECHNICAL COLLEGE 
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osa so. BONG oses 724 10.06E 
57307 la. l2 1.6 

14.7 5540 60 125 
tesar 6A7 6007 6.7 I26TC 2. 

sB. 
3 

A 
6ÁC7 66064T 6507 2407 25056 

6.6 2511. 1. I. 
.ó 

90 67 6557 1]AVS 25L6cT 
T 6 s 674 12ÁV7 5 

10507 6A07 6826 124x4Gr 2505 G 

Ins 611.07 e .u8 2526 
BAH. 6C47 605 l2Á27 24 
6A115 1204 
GALS 6C6 GWGG3 1204, 3505 lys 6AL7 SCRS 12047 23CS 

¡va GAM. 0060 655 120. 351.6GT 
1x2 CAN. GC. 6x 12era 35W4 
2A. 0405 SCOT 6)60 3554 
26F4 4406 a ,Aa :x.L 3005 3525GT 
2ec5 440703 6CM6 27 
2056 GARS 6CM7 7.8 12037 3./44 
3.20 AAA, 6CM7 7A7 12CA5 42 
aceó Scie 740 12J3 .s 
Sera GATO GCOt 45 
Scia 3U 5065 
AAA. user COOS las 1207 5005 
304 GAue Ces 707 12547 SOCS 
1.4 GA. SN6 7. 12507 SOL6G, 
3v4 7.. 125J7 
40074 flot > 

.S 
7l.5 120.7 5áa6 

017 
T 6.17 

7C4 125570T 

Sa76 
IC7 2007 0 

T 6117 
les lasser 714 SAN G. 

69466 GLt 
7E7 I2W6GT 75 

F1 ,r7 
S 7F. :ñ 70 
578 S 757 12p 70 

Suea 6S0 
757 1407 SO 

u. 
Or 7Q7 1407 a4 42 

657 7A7'aF 1 S.. 6 
aM 

110. .SC7 7VS I'S OOOT 

SEND FOR OUR FREE COMPLETE LIST OF TUBES 
SPECIAL PURPOSE TUBES J 

P 

ALL TUBES SENT POSTAGE PAID. Please send 25c 
handling for Orders under S5. Send 25 '. dc-posit m, 
C.O.D. orders. Send approximate postage on Can.ub 

.,nd foreign ormrs. 

MICRO ELECTRON TUBE CO. 
P.O. Box 55 Park Station, Paterson 3, N. J. 

L I 

TV -RADIO Servicemen or Beginners 

SEND FOR 

ND, 
7- Volume Job Training Set 

on 7 -Da FREE TRIAL 

(-a 

The First Practical 
TV- RADIO- ELECTRONICS 

Shop Library 

Answers ALL 
Servicing Problems QUICKLY ... 

Makes You Worth More On The Job! 
Examine Covue's all -new 7- Volume TV- 
RADIO- ELECTRONICS Reference Set for 7 
days at our expense! Be convinced it gives you 
the way to easier TV -Radio repair -time sav- 
ing. practical working knowledge that helps 
you get the BIG money! See how to install. 
service and align ALL radio and TV sets. even 
color -TV. UHF. FM and transistorized equip- 
ment. New photo -instruction method is quick 
and easy to understand. No complicated math 
or theory -just practical facts you can put to 
use immediately right in the shop, or for ready 
reference at home. Over 3000 pages: 1200 dia- 
grams: 10.010 facts! 

Like An Electronics 
VOL. I- EVERYTHING 
ON TV -RADIO PRINCI- 
PLES! 

VOL. 2- EVERYTHING 
ON TV- RADIO -FM RE- 
CEIVERS: .103 Pages. 
'.Ally illustrated. 
VOL. 3- EVERYTHING 
ON TV -RADIO CIR- 
CUITS, hun- 

,Ii011s. 

VOL. 4- EVERYTHING 
ON SERVICING IN- 
STRUMENTS! !lice they 
t-orl.;e. 

how to use them. 
S pages: illustrated. 

Expert At Your Side! 
VOL. S- EVERYTHING 
ON TV TROUBLE- 
SHOOTING! Covers all 

of sets. 437 s: 
illustrations, dia - 

VOL. 6 -TV CYCLOPE- 
DIA! Quirk and concise 

ss ers to TV problems 
:Ilphabetical order, 

uding UHF. Color 
end Transistors: 868 

VOL. 7- TRANSISTOR 
CIRCUIT HANDBOOK! 
Practical Reference 
covering Transistor Ap- 
plications: over 200 
Circuit Diagrams; .110 
pages. 

DIAGRAM BOOK FREE! 
For prompt action, we'll also send 
you lids big book. "150 Radio - 
Television Picture Patterns and 
Diagrams Explained" ABSO- 
LUTELY FREE just for examin- 
ing Coyne's 7- Volume Shop Li- 
brary on 7 -Day FREE TRIAL! 
Shows how to cut servicing tisse 
by reading picture- patterns. plus 
schematic clin ̂ .rams for many' TV 
and radio set 

SEND NO MONEY 
Just mail coma at for 7 -Vi unle TV -Radio Set 
on 7 -Day FREE TRIAL! We'll include the DIA- 
GRAM BOOK FREE. If you keep the set. pay 
only S3 in 7 days and S3 per month until 527.25 
plus postage is paid. Cash price only $24.95. Or 
return set at our expense in 7 days and owe 
nothing. Either way, the FREE BOOK is yours 
to keep. Offer is limited, so snail the coupon 
TODAY! 

FREE BOOK -FREE TRIAL COUPON 

Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL 
1455 W. Congress Parkway, Dept. BI-EW, Chicago 7, III. 

s! Send me COYNE'S -Volume Actuel Prise - 
n11 TV- RADIO - ELECTRONICS Set for 7 -Days 

FREE TRIAL per your oiler. Ineludr "Patterns & 
Anagrams" hook FREE! 

titdres3 

Check here if you cant Set sent C.O.D. Coyne 
s postage on C O.D. and cash orders_ 7 -Day 

G.::n.o .,, 
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Stereo with Headphones 
I Continued Irani page 50) 

chide rank of impedances. Crystal head- 
phones are usually of the high- imped- 
ance tape ( 10,000 ohms and up). mag- 
netic headphones tend to cover the me- 
dium-impedance range (around 2000 
ohms), while dynamic units favor the 
low-impedance range (4 to 16 ohms). 
The impedance ranges cited are only 
generally valid and there arc, for ex- 
ample, high -impedance dynamic head- 
phones. lute- impedance magnetic head- 
phones, etc: In addition, the impedance 
of any of these headphones can, of 
course, be changed through the use of a 
suitable transformer. 

Headphone impedance is of primary 
importance when the units are c'onne'cted 
to associated amplifying equipment. De- 
vice's which have lust impedance (60(1 
ohms or less) load the circuit to evhich 
they are connected cyhile the loading en- 
countered with high -impedance devices 
will be negligible. 

Stereophonic headphones can be 
honked directly to the output of a stereo 
preamplifier- tone -control system. Sec 
Fig. 4A. These circuits are usually ter- 
minated in a high -impedance network or 
in a cathode -follower configuration 
which has a nominal impedance of ap- 
proximately 1000 ohms. Any type of 
headphone will \York with such a unit 
as long as the impedance Of the head- 
phone is 1000 ohms or higher so that the 
circuit is not unduly loaded. 

Headphones may. of course, be con- 
nected directly to the output taps of the 
power amplifier (see Fig. 4B). If only 
headphones are used cyhile listening, the 
power amplifier should be loaded down 
with a resistor whose value is equal to 
the impedance of the speaker normally 
used in the installation. This resistor 
should have a wattage rating equal to 
the maximum wattage rating of the am- 
plifier. 

In addition. as mentioned before, 
headphones are very sensitive devices 
and may reproduce equipment huln and 
noise quite loudly even Mien the volume 
control is set at minimum. This is caused 
by the fact that the headphone does not 
load down the circuit and actually repro- 
duces the very small amount of hum and 
noise which uc car in 11)1' Circnit after till. 
YO1111111' cnntrol. . \Ise, it may Ix' found 
that \\hail the 5th1111e control is turned 
ever so slightly clockwise. excessi\c' 
high signal will immediately result. To 
overcome this condition, a 1 -watt resistor 
of approximately 2000 ohms is inserted 
m each leg of the headphone circuit. 
When connecting headphones to pOWer 
;unplifiers ill this manner, headphone 
impedance should match the power-am- 
plifier intpecl;ulce. ilowe%cr, consider- 
able leeway is permissible here and a 

MicRo 
ELECTRON TUBE 

FABULOUS LOW PRICES! 

LARGE SELECT STOCKS! 

DEPENDABLE, FAST SERVICE! 

Each 
n laboratory to emutual 

tested in our 
ane and life test. 
We guarantee FREE replacement for 
one year 

,ilsyto" 
tube purchased 

under any o an operating Con. 
tions. Prompt refunds are made on 
any defective d tulles are not n 

yin new. but may be electrically 
perfect factory onds 
tubes -each is clearly so marked. 
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LEARN 
TRANSISTOR, COMPUTER OR 

RADAR ELECTRONICS 

AT HOME! 
Prepare now for a profitable career 

in one of these growing fields. Learn 
theory and practical application of 
all makes and types with proven 
home study courses from the Philco 
Technological Center. 
For FREE information write: 

PHILCO 
TECHNOLOGICAL CENTER 
P.O. Boo 4730, Dead. W -2. Philadelphia 34. Pa. 
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600-ohm headphone will certainly work 
off an 8 -ol ul tap. 

One point to remember, Nvhether the 
headphones are used with a preamplifier 
or with a power amplifier, try to avoid 
passing d.c. through the headphones. 
Thus, when slaking these hookups, be 
sure that the phones are isolated from 
d.c. paths by means of a coupling capaci- 
tor or by the output transformer. 

In conclusion, the final choice of the 
type of headphone -as is so often the 
case with high -fidelity equipment -is 
primarily dependent spun what the lis- 
tener likes and is 'tilling to pay for. In 
any event, HO matter vIìat type of head- 
phones you chousi. \ 011 Can anticipate a 
lis litllle listening experience-in many 
wavy totally different Irons what you are 
used to %vith loudspeaker systems. 

VOLTAGE QUIZ 
By JOE TERRA 

Match the words in the first column with the definitions in the second column, then check 
your answers on page 134. 

1. Inverse peak 

2. Boost 

3. Working 

4. Line 

5. Ripple 

6. Critical -grid 

7. Inverse 

8. Sparking 

9. Primary 

10. Cut -off 

11. Surge 

12. Signal 

13. Equivalent -grid 

14. Saw -tooth 

15. Fluctuation 

A. Voltage supplied by the damper tube to attain greater saw - 
tooth output. 

B. In a thyratron, the value of voltage which causes tube to 
fire. 

C. Negative grid bias at and beyond which plate current ceases 
to flow. 

D. E, plus E,. /11. 

E. Voltage variation due to thermal agitation or shot effect. 
F. Reverse voltage that o gas or vapor rectifier can stand 

without breakdown. 
G. Effective voltage value existing across a rectifier tube during 

that half -cycle in which current does not flow. 
H. Wall -outlet voltage generally between 115 and 120 volts. 
I. Maximum voltage which can be applied to electrolytic ca- 

pacitors for a period not to exceed 30 seconds. 
J. Voltage applied to the input terminals of a transformer. 
K. The alternating components of o undirectional voltage. 
L. Used in TV receivers to insure uniform rate of movement of 

the beam across and down the face of the picture tube. 
M. Modulating voltage of a transmitter or a detected voltage 

in a receiver. 
N. The starting potential of a cold -cathode gas tube. 
O. Voltage rating of a fixed capacitor. 

Transistor Manual 
An industry classic, now in its 5th edition. 320 fact. 

Afilled pages on theory, construction techniques, 
signal characteristics, hi -fi and radio circuits, 
transistor radio servicing techniques, feedback 
and servo amplifiers, switching characteristics, 
unijunction transistor circuits, complete specs 
and JEDEC listings, introductions to silicon con- 
trolled rectifiers and tunnel diodes. $1.00. 

Tunnel Diode Manual 
This is the most comprehensive presentation of 
theory, circuits, applications and specifications 
available today for tunnel diodes. Complete 
ratings and characteristics, tunnel diode speci- 
fications, chapters on tunnel diode amplifiers,' 
oscillators, switches, logic circuits and tunnel 
diode test circuits. Also a bibliography of basic 
tunnel diode source material. Just $1.00. 

Get your copies today from your Authorized 
G -E Semiconductor Distributor. Or mail the 
coupon directly to the factory. 

FREETO YO 
and your 

U 
friends 

RADIO SHACK'S 1962 
ELECTRONICS CATALOGS 

Peud 
EVERY NEW 

SUPPLEMENT 
FOR NEXT 

12 MONTHS 

Our bigger, 
better catalogs 
offer the widest 
line of electronic 
parts and equip- 
ment in the world! Stereo, Hi -Fi, 
Horn Radio, Test Equipment, 
Pre -Recorded Tapes, Tape Re- 
corders, Records, Parts -plus 30 
pages of Kits! 340 pages -over 
100,000 items! No Money Down 
credit terms. Every item backed by 
a money -back guarantee of satis- 
faction. 

Radio Shack Corp., Boston, Mass. - - - - mo - - - 81 - 
' RADIO SHACK Corp. 

730 Commonwealth Ave., Boston 17, Mass. 
g Send Radio Shock's fomous electronics catalogs 
I for one year -FREE and POSTPAID. 

Your Name 

Your Address 

City and Zone State 

For o Friend 

Address 

C,ty and Zone Stole 1-- MIN--- B1-BlJI 

61L6B 

611.681 

Bring your Semiconductor Library up to date! 
Latest G -E Semiconductor Full Line 
Bulletin - Free. Here are the latest 
ratings and specifications for every 
semiconductor device in General 
Electric's famous line. Transistors, recti- 
fiers, tunnel diodes, silicon controlled 
rectifiers, rectifier stacks ... 14 pages, 
arranged for quick and easy refer- 
ence. Free. 

GENERAL 
November, 1961 

i 
1 

General Electric Co., Semiconductor Products Department, Section 58K103, 
Electronics Park, Syracuse, New York. 
Please send me the following publications for my reference library: 

G -E Transistor Manual. I enclose $1.00 (no stamps, please) 
I] G -E Tunnel Diode Manual. I enclose $1.00 j] 1961 G -E Semiconductor Full Line Bulletin. Free. 
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STEP UP TO 
A STANTON 

... before you decide on a new stereo pickup - do 
yourself - your family - your friends this service: 
Listen to your favorite stereo or mono record, re- 
produced with all of the leading stereo pickups. 
Check stylus pressure and tracking (for record wear) 
and, most of all -the quality of music reproduction. 
Only in this way can you really know the worth of 
the STANTON Stereo Fluavalve'- with its wonder- 
fully practical, easily replaceable V -GUARD stylus. 
'Covered under U.S. Patent No. 2.917,590 

SERIES: 380 -381 -198 -199 
from $29.85 

Send for your complimentary copy of Tech -Specs - 
a handy guide for planning a stereo high fidelity 
system ... write Dept. F -111 

FOR THOSE 

4 

WHO 

Piekeriog 

CAN HEAR THE DIFFERENCE 

PICKERING & CO., INC., PLAINVIEW, NEW YORK e 

Mac's Service Shop 
Icontirnued from pul /e 601 

"OK, you win," Mac conceded. "You 
don't have to make up that half hour. 
Your conversation with Bud has obvi- 
ously turned your attention to a very 
important subject : how we. as service 
technicians, can best serve the interests 
of our senior citizens. 

"Here in the United States we now 
have better than 16,500,000 people over 
65 years of age, and the number is grow- 
ing at the rate of more than 1000 a (lay. 
These figures are pretty impressive in 
themselves, but consider this: 929,000 
of those people are over 85! This com- 
pares with 91,000 in 1920, or an increase 
of better than 920 per -cent in thirty 
years. If you want to think of a person 
as becoming 'old' at 65, quite obviously 
he has a fair chance of staying in this 
category for at least 20 years. 

"These people must be clothed, fed, 
housed, doctored, and entertained. That 
means they are very important custom- 
ers in a wide variety of businesses and 
professions. Even a casual look at na- 
tional advertising shows most business 
men and their advertising agencies are 
already keenly aware of this fact. But I 
think this over -65 group is especially 
important to the radio and TV service 
technician. I say this because I'm con- 
vinced the most avid TV watchers are 
found at both ends of the life span: chil- 
dren and oldsters. Both groups have a 
great deal of leisure time: both must 

find a large part of their diversion in 
the home. TV watching provides a 
method of escape from the boredom 
that would otherwise result from such 
a combination of leisure and restricted 
movement. They depend on TV for en- 
tertainment; we depend on TV to earn 
a living. They need us; we need them." 

"I'm with you all the way," Barney 
chimed in. "And when you get right 
down to it, the service the senior citi- 
zens demand is not much more than any 
customer has a right to expect." 

"There is one other thing they want 
that is a little extra," Mac said slowly. 
"It is an 'extra' that does not cost the 
service technician much to give, but it 
has a lot to do with his success in deal- 
ing with these senior citizens. They 
want to be treated as real people, not 
as over -age children. They want to be 
listened to with genuine interest instead 
of amused tolerance. The technician 
who can provide good service pros a 
little sympathetic understanding can 
easily in for himself a loyal following 
among this Golden Years crowd. I use 
the word 'loyal' advisedly. Elderly 
people do not like change for its own 
sake as younger people do. When they 
find a technician they like, they will 
stick with him year after year." 

"I simply gotta get you and Bud to- 
gether on the air. I never heard two guys 
sound so much alike." 

"People who think right frequently 
think alike," Mac retorted. "You just 
listen to Bud and me and we'll make a 
thinking man's technician out of you 
yet!" 

TOSHIBA ELECTRON TUBES 

Japan's leading electronics producer offers world industry a full range of 
high quality tubes. Toshiba's two research laboratories have kept pace 
with rapid electronic advances, and now the most sophisticated superhigh 
frequency tube as well as the simplest receiving tube are available in 
quantity as original equipment or direct replacement. 

Two modern Toshiba plants offer a wide range of electron tubes for com- 
mercial and industrial applications such as rectifier tubes for high frequency 
induction heating and cathode ray tubes. Toshiba produces semiconductors, 
too, with an industry -leading output of 4 million units monthly. 

With Toshiba, you have all the business advantages of Japan's fast -growing 
industry plus the knowledge that you are dealing with one of the world's 
leading names in electronics. Detailed specifications will be sent on 
request. Address Toshiba, Tokyo, Japan. 

tJ%1lf1Q 

Tokyo Shi tam Electric Co.. Ltd 
Tokyo, Japan 
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Impedance Matching for P.A. 
(Continued from page 641 

is used between the amplifier and the 
line- matching transformer. 

\Vhen the "L" pad is in the full "on" 
position it generally is designed so that 
the series arm is zero resistance and the 
shunt arm is open -circuited. The inser- 
tion loss is then zero. As the control is 
turned toward "off" position, the series 
arm approaches the value of the rated 
impedance and the shunt arm ap- 
proaches zero resistance. In this way 
the pad- speaker combination presents 
approximately a constant impedance 
back to the line, causing a minimum 
amount of interaction. Though the "L" 
pad varies to a very slight degree the 
impedance presented to the amplifier 
output, this is ignored in practice. 

The "T" pad is a similar component, 
having three ganged variable elements 
see Fig. 21) wired into the speaker 

line in such a manner as to present a 

500 

i 

AMPLIF ER 

Fig 21. Using "T" pad to control level. 

constant impedance to the amplifier as 
well as to the speaker at all times. The 
"T" pad sells at a somewhat higher 
price and is not therefore used as widely 
as is the "L" pad. 

In selecting an "L" or "T" pad. care- 
ful consideration must be given to the 
dissipation rating of the component as 
established by the manufacturer. For 
example, if a loudspeaker is wired 
through a line -matching transformer to 
be driven to a 4 -watt level, an "L" or 
"T" pad should likewise be rated at 4 

watts so that it can safely dissipate the 
power not used by the loudspeaker. 
Pads are made to absorb up to 30 watts 
of audio power. The smallest accept- 
able rating is always chosen, of course. 
to keep the cost down. Pads may he 
selected for use with 4 -, 8 -, or 16 -ohm 
voice coils (when wired in the line - 
matching transformer secondary cir- 
cuit) or with 250- and 5000 -ohm values 
(for wiring between the line -matching 
transformer primary and amplifier). 

Although this discussion has involved 
many words and a fair amount of space 
in three issues, the job of impedance 
matching speakers in public -address 
systems is neither difficult nor impos- 
sible. With a little practical experience 
plus a firm grasp of the theory behind 
impedance matching, any competent 
audio technician can handle this inter- 
esting and profitable work. 

November, 1961 
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JESSE JONES BOX CORP. 
Dept. EW 
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ready for instant reference! 

Now you caul keep a year's copies of ELEC- 
TRONICS WORLD in a rich -looking leath- 
erette file that makes it easy to locate any 
issue for ready reference. 
Specially designed for ELECTRONICS 
\ VORLD, this handy file -with its distinc- 
tive. washable Kivar cover and 16 -carat gold 
leaf lettering -not only looks good but keeps 
every issue neat, clean and orderly. 
So don't risk tearing and soiling your copies 
of ELECTRONICS WORLD- always a ready 
source of valuable information. Order sev- 
eral of these ELECTRONICS WORLD vol- 
ume files today. They are $2.50 each . 

postpaid -3 for $7.00, or 6 for $13.00. Satis- 
faction guaranteed, or your money back. 
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NEW SAMS BOOKS 
NEW & REVISED -2nd EDITION \. 

OF THE HOWARD W. SAMS 

Transistor Substitution Handbook 
* OVER 7500 DIRECT 

MGM SUBSTITUTIONS 

* OVER 1000 NEW 
SUBSTITUTIONS 

Includes basing diagrams, 
polarity identifications and 
manufacturers for over 3100 
transistor types...PLUS over 
7500 direct substitutions! 

Completely revised for naxinuun help in selecting 
suitable transistor replacements. Special section 
shows 7(M) American replacements for Japanese 
transistors. PLUS a semiconductor diode and recti- 
fier guide showing over 600 substitutions Explains 
why substitution is possible; when it is appropriate 
and when not; precautions to observe. (avers all 
types of transistors. U.S. and foreign, for 
every type of use. !Ili pages: 5! í x 8 Ly ". Only iv., 

Electronics Math Simplified 
Now- Alan Andrews provides a 
simplified approach to an under- 
standing of the advanced arith- 
mel ic, algebra, and trigonometry 
required for a slid background 
in basic electronics. Gives step - 
hy -step examples relating to 
problems dealing with resistance. 
capacitance, inductance, wire 
measurements, frequency, tube 
characteristics, transformers, 
modulation. meters. antennas, 
etc. Includes practical exercises, 

with answers in special Appendix. Invaluable to 
anyone studying for second and first -class FCC 
'phone licenses. Ideal for home study or 

.495 classroom. 224 pages, 51,¡ x 8w. Only. 

BASIC ELECTRONICS SERIES: 

Detector & Rectifier Circuits 
Latest volume in Capt. 'I'. M. 
Adams' unique series which 
shows dynamic circuit diagrams 
in four colors demonstrating 
exactly what happens during 
each moment of circuit opera- 
tion. Accompanying text de- 
scribes each "moving" circuit 
action as shown in the diagrams. 
Eight chapters: Rectification & 
Detection; Half -Wave Rectifier 
Circuits; Full -Wave Rectifier 
Circuits; Diode Detector Cir- 

cuits; Diode Detector with AVC; Grid -Leak Detec- 
tors; Discriminator Circuits; Ratio Detector 
Circuits. 128 p ..i ages. I x %r._^ Ooh. L 

..w--,' _, 

Industrial Electronics Measurement 
& Control 

Ed Rukstein describes the elec- 
tronic devices most commonly 
used for industrial measurement 
and control Explains techniques 
for measuring' pressure; illumi- 
nation and color; temperature. 
humidity; liquid level, time and 
speed, frequency, dimensions. 
rate of flow. etc. Describes 
methods for electronically con- 
trolling: time delay, tempera- 

ture; motor speed; weld current; positioning; illu- 
mination; tension; etc. Covers devices such as 
Bourdon tubes, servonsa nometers, radiation pyrom- 
eters. binary counters, ra temet ere, radioactivity 
gauges. ane tens. etc. Provides a ready and 
valuable reference source for industrial engineers. 
technicians, and maintenance personnel. 19.2 $395 pages, 5!¢ x 8. Only 

HOWARD W. SAMS & CO., INC. 
Order from your Sams Distributor today, or mail 
to Howard W. Sams & Co., Inc. Dept. L -11 
1720 E. 38th St., Indi lis 6, Ind. 

Send me the following books: 

L7 Transistor Substit. Handbook Vol. 2 (SSH -2) 
IA Electronics Math Simplified (MAT-II 

Detector & Rectifier Circuits (BED -I) 
LJ Indust. Electronics Measure, & Control (IND -11 

enclosed. U Send Free Book List 

Name 

Address 

City Zone_ State _ 
IN CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7 

`nmm (outside U.S.A. priced slightly higher) ssraratJ 
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Technical 
BOOKS 

"UNDERSTANDING CAPACITORS AND 
THEIR USES" by William F. Mullin. Pub- 
lished by Howard W. Sams & Co.. Inc.. 
Indianapolis. 91 pages. Price $1.95. 

Written by a man who is intimately 
connected with the capacitor field, this 
volume is a nice amalgam of design 
theory and practical application data 
on this vital electronic component. 

The text is divided into six chapters 
dealing with capacitor theory, construc- 
tion, application, replacement. and test- 
ing. The material is presented in a prac- 
tical format which makes it suitable fol' 
technicians, students, and those con- 
cerned with specifying capacitors for 
electronic circuits. 

e e .- 

"MOST- OFTEN -NEEDED 1962 TV SERVICING 
INFORMATION" compiled by M. N. Beit- 
man. Published by Supreme Publica- 
tions, Highland Park, I11, 192 pages. 
Price $3.00. 

This is Vol. TV -19 in this publisher's 
series of service data manuals and cov- 
ers TV sets made by Admiral. Emerson. 
General Electric, Magnarox, Montgom- 
ery Ward, Motorola, Philco, RCA, Syl- 
vania, Westinghouse, and Zenith. 

Like its predecessors, this volume in- 
cludes chassis views, tube location dia- 
grams, complete schematics, alignment 
data, adjustment of the various controls, 
plus special circuit hints, as suggested 
by the manufacturer. 

e n o 

"TWO -WAY MOBILE RADIO MAINTE- 
NANCE" by Jack Darr. Published by 
Howard W. Sams cE Co., Inc.. Indian- 
apolis. 250 pages. Price $4.95. 

This volume has been prepared ex 
pressly for the field service engineer 
who plans, maintains, and installs all 
types of two -way mobile radio systems. 

Included in the nine chapters are spe- 
cific instructions for tuning up the sys- 
tem, test procedures and equipment for 
locating troubles, record keeping as re- 
quired by the FCC, installation proce- 
dures, remote controls, noise elimina- 
tion, towers, receivers, and transmitters. 

Since this volume was written by a 
man specializing in this type of service 
work, the suggestions and procedures 
are characterized by a down -to -earth 
practicality. 

"SERVICING TRANSISTOR RADIOS" by 
Sams Staff. Published by Howard W. 
S(nns & Co.. Inc.. Indianapolis. 160 
pages. Price $2.95. Vol. 9. 

This latest volume in the publisher's 
series on the servicing of transistorized 
receivers covers 47 models produced 
during 1960 including sets by Admiral. 
Calm!. Channel Master. Columbia, Cor - 
O)u((lo, Croton. Emerson. General Elec- 
tric, Limmark, Magnavox, Nec. Norelco. 
Olympic, Philco. RCA Victor, Robin. Si!- 
rertonc. Sylrumia, Toshiba. and True - 
tone. 

Like the earlier volumes in this serv- 

NEED AN 
A.C. OUTLET? 

IN CAR, 
BOAT OR TRUCK, 

YOU HAVE IT WITH A 

POWER 
CONVERTER 

Actually gives you 110 volt, 60 
cycle A.C. from your 6 or 12 volt 
D.C. battery! Plug converter into 
cigarette lighter, and operate 
lights, electric shavers, record 
players, electric tools, portable TV, 

radios, testing equipment, etc. 

Models from 15 to 300 $ 
2 

95 
watts, priced as low as List' 

See Your Electronic Parts Dealer or Jobber, or Write: 

COMPANY 
1058 RAYMOND AVE. 
ST. PAUL 8, MINN. M 

Is Canada. ATLAS RADIO CORP. LTD. - Toronto, Ont 

Guaita~lei yseftese/ 
BUY NOW AND SAVE ! ! 

OVERTONES: 10 to 30 Meg... Tol. .005 %...$2.50 
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ice series, this book features schematics, 
dial -cord stringing arrangements, cabi- 
net and chassis photos, alignment in- 
structions, parts lists, and replacement 
data. 

"BASIC ELECTRICITY" by C. E. Matson. 
Published by McKnight d McKnight 
Publishing Co., Bloomington, Illinois. 
123 pages. Price $1.70. 

This manual covers 30 instruction 
units for use by teachers giving courses 
in electricity. Each of the instruction 
units combines information, job, and op- 
eration sheets and can be used at either 
a junior or senior high- school level. 

The projects are graded and pre- 
sented in logical progression. Six ap- 
pendices include aids for the instructor 
in planning and conducting such a 
course in basic electricity. 

"SOUND AND TELEVISION BROADCAST- 
ING" by K. R. Sturley. Published for 
"Wireless World" by Ili& Books Lim- 
ited, Dorset House, Stamford Street, 
London SE1, England. 373 pages. Price 
46 s. 4 d. postpaid. 

Although prepared as a training man- 
ual for BBC engineering recruits, the 
material included by Dr. Sturley (head 
of the BBC Engineering Training De- 
partment) is of interest to all those in- 
volved in sound and television broad- 
casting. 

The text covers fundamental prin- 
ciples, sound studios and recording, TV 
studios, telecine and telerecording, re- 

mote TV broadcasts, the r.f. transmis- 
sion of sound and video programs, line 
interconnection systems. etc. Although 
the techniques and equipment covered 
are those used in Great Britain much 
of this material will find a ready audi- 
ence among broadcast engineering per- 
sonnel in the U.S. 

"TROUBLESHOOTING AMATEUR RADIO 
EQUIPMENT" by Howard S. Pyle, W7OE. 
Published by Howard W. Sates d Co.. 
Inc., Indianapolis. 128 pages. Price $2.50. 

Author Pyle, who is a familiar byline'' 
of ham articles in this magazine, has 
come up with a thoroughly practical 
handbook on ham radio maintenance. 

The seven chapters and three appen- 
dices include receiver troubles, trans- 
mitter troubles, the antenna system, 
accessory equipment, preventive main- 
tenance, mobile equipment, component 
color codes, schematic symbols, as well 
as complete schematics of nine popular 
transmitters and receivers. 

As a practicing ham for more than 50 
years and a former assistant U.S. Radio 
Inspector and FCC license examiner, 
there is little about ham radio that Mr. 
Pyle doesn't know. His enthusiasm in 
sharing his knowledge and experience 
makes this a "natural" for the tyro and 
"Old- Timer" alike. 

"ABC'S OF MODEL RADIO CONTROL" by 
Allan Lytel. Published by Howard W. 
San's d Co.. Inc.. Indianapolis. 96 pages. 
Price $1.95. 

Relieve that 
"H EAD" 

xdsdlut 

ache! 

I 

Call your dealer to 
replace with Nortronics Magnetic 
Recording Heads found in most original equip- 
ment. See what a difference a Nortronics 
Replacement Head or 4 -Track Stereo Con- 
version can make. 
World's largest manufacturer 
of laminated heads ... the heart 
of your tape recorder. 
Send 25c for Tape Recording Manual 

TiMitihOttird Co., INC 

'Music sounds best on tape 
tape sounds best on Nortronlcs Heads'" 

1023 South Sixth St., Minneapolis 4, Minn. 

HERE'S THE 9eC2etRQ IDEA 
FOR CHRISTMAS 
G i v e t h e BEST in citizen ' s 

Model 615 Multi Func- 
tion In -line Bridge. A 
single instrument that 
m Standing Wave 
Ratio, Field Strength 
and True Watts. Com 
plele with internal 
dummy load. A must 
for every Citizen's Band 
Station. Net. $39.95. 

Model MC4 Commercial 
Citizens Band Trans- 
ceiver. 15 watt con. 
struction. 6 channel 
transmitter plus eater 
nal transmit socket for 
multi- channel operation. 
22 channel variable plus 
4 fixed crystal receive 
channels. 6V- 12V -115V 
operation. Net $199.95. 

FOR COMPLETE SPECIFICATIONS AND SCHEMATICS SEE YOUR DEALER OR WRITE 

GENERAL RADIOTELEPHONE COMPANY 
Department E -1 1 e 2806 West Burbank Blvd. Burbank, California 

Under present rules part 19.32 the FCC does not provide for more than (5) watt input in the Citizens Radio 

band 

ECHO 

ECHO 9 - FIELDMAS 
TER 9 transistor pocket 
talkie, every hunter's 
dream! Ready te op 
e . Net $59.95. 

Service (26.965 - 27.225 MC Band). 
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gdiapit 
captures 

magnificent 

pipe organ 

tone 

in a 

tiny 

electronic 

tube . 

Here is magnificent Pipe Organ tone; tre- 
mendous tonal color range; two 61 -note 

pipe -organ keyboards; hand -rubbed cabi- 
netry in the finish of your choice. Taken 
together they comprise a superlative elec- 
tronic instrument comparable to organs sel- 
ling for $2,500 to $6,000. 
Yet, when you assemble the Schober of your 
choice, you save more than half the normal 
cost and create a superb instrument to bring 
the delightful gift of music to your family. 
Matched kits and printed circuitry make it 
possible. 
Work requiring knowledge and experience 
is eliminated. All that remains is the pride 
and pleasure of watching a fine musical in- 
strument take shape under your own hands. 
The Schober organ you assemble will equal 
or surpass any factory -built organ for quality, 
reliability and circuitry. 

114 

Dept. 

r 

t 

And the Schober Electronic Organ is so easy 
to play! 
From the very first day even novices will 
transform simple tunes into deeply satisfying 
musical experiences - because unlike a 
piano whose tone dies away almost as soon 
as the keys are struck, organ tones continue 
to sing out as long as the key is held down. 
Then, by simply moving your right foot, you 
change the volume so that the sound be- 
comes rich and alive. 
The coupon brings you full details on how 
you can start building the Schober of your 
choice with an investment of as little as 
$18.95. In addition, you may have an excit- 
ing 10" LP record demonstrating Schober's 
full range of tones and voices. The $2 charge 
for the record is refunded when you order 
your starting kit. No salesman will call. 
MAIL THIS COUPON TODAY 

THE V 044 V CORPORATION 
RN -15, 43 WEST 61ST STREET, NEW 23, N.Y. 

The Schober Organ Corp., Dept. RN -15 
43 West 61st Street, New York 23, N.Y. 

Please send me FREE full-color booklet and other 
literature on the Schober organ. 
Please send me the Hi -Fi demonstration record. 
I enclose $2 which is refundable when I order 
my first kit. 

name 

address 

city zone state J 

Since model enthusiasts come in all 
ages, interests, and vocations, this basic 
text on the radio- control of various 
types of models should find a vast, 
ready -made audience. 

Basic R/C stems and their opera- 
tion, applications of radio controls. 
equipment. servicing and troubleshoot- 
ing, FCC regulations, etc. are all cov- 
ered in layman's language with a 
healthy boost from the excellent photos, 
diagrams. and illustrations with which 
the text is supplied. 

"FUNDAMENTALS OF UHF" by Allan Ly- 
tel. Published by John F. Rider Pub- 
lisher, Inc., New York. 150 pages. Price 
$3.90. 

This text covers that portion of the 
spectrum from 300 to 3000 mc. and deals 
with antennas, transmission lines, wave 
propagation, generators. communica- 
tions equipment, test equipment, and 
techniques. 

In addition, the FCC rules and regu- 
lations covering the use of these fre- 
quencies are included, making this a 
self -contained source hook for those ac- 
tively engaged in the field. 

Written at an intermediate level and 
featuring numerous diagrams, photo- 
graphs. charts and graphs, this hook is 
suitable for both student and practicing 
engineer. 

e 

"BASIC MATHEMATICS" by Norman H. 
Crowhurst. Published by John F. Rider 
Publisher. Inc.. New York. 136 pages. 
Price $3.90. 

This is the second in the projected 
four -volume series covering basic math- 
ematics. This book introduces algebra. 
geometry, and trigonometry to the stu- 
dent and covers simple, simultaneous 
and quadratic equations; powers and 
roots; imaginary numbers; simple me- 
chanics, including resonance; proportion 
and ratio; simple trigonometry calcula- 
tions; and properties of triangles and 
circles. 

The step -by -step presentation in "pic- 
tured- text" form poses a problem, then 
discusses the nature of the problem and 
explains how one or more methods of 
solution are tied to the problem. 

e e s 

"FIRST -CLASS RADIOTELEPHONE LICENSE 
HANDBOOK" by Edward M. Noll. Pub- 
lished by Howard W. Sates d Co.. Inc., 
Indianapolis. 304 pages. Price $4.95. 

This handbook is designed to assist 
those preparing for their first -class 
tickets, for broadcast station engineers. 
and for technicians. It includes questions 
and answers based on Element IV of 
the FCC license exam and a complete 
-liscussion of frequency assignments. 
lut ies and license requirements, broad - 
-ast microphones, record and tape ma- 
pines, studio and control -room facili- 

ties, remote facilities, AM broadcast 
transmitters. AM broadcast antennas 
and lines, FM transmitters, transmitter 
monitor and test equipment, proof -of- 
performance measurements, television 
broadcasting, audio and power circuits. 
transmitters and antennas. laws and 
test procedures, and TV and FM broad- 
casting. 

ELECTRONICS WORLD 
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Registers & Accumulators 
(Continued front prtle 56) 

plements of each other: 4 and 5, 7 and 
2, 1 and 8, etc. The 6 in step 2 is there- 
fore the complement of the 3 in step 1. 

After the addition has been performed 
(step 3) the left -hand digit is added 
to the right -hand digit step 4). This is 
known as an end -around carry. The re- 
sult obtained in step 4 is the answer to 
the original problem in step 1. 

A circuit for subtracting binary num- 
bers by the indirect method is shown 
in Fig. 8A. This is similar to Fig. 7 
except that the "0 output" instead of 
the "1 output" termin Is are connected 
to the transfer gates. As a result, the 
stages in the 0 condition supply high 
level inputs to the transfer gates. This 
effectively complements the binary 
number in the storage register because 
the complement of a binary number is 
obtained by changing the l's to 0's and 
the 0's to l's. 

When a transfer pulse is applied, Fig. 
8B, the transfer gates labeled "X" pro- 
duce high level outputs. These outputs, 
representing the complement of the 
number in the storage register, are ap- 
plied to the corresponding stages of the 
accumulator. These changes now occur: 

1. FF: switches from the 0 condition 
to the 1 condition. 

2. FF, switches from the 1 condition 
to the 0 condition, generating a trigger 
pulse for FF,. 

3. FF, switches from the 1 condition 
to the 0 condition, generating a trigger 
pulse which is fed back to FF, (end - 
around carry). 

4. FF, switches from the 0 condition 
to the 1 condition. 

After these changes have occurred. 
the binary number in the accumulator 
is 00011 (decimal 3). This is the dif- 
ference of the number in the storage 
register (10101 == decimal 21) and the 
number previously in the accumulator 
(11000 decimal 24). 

Multiplication can be performed as 
a series of repealed additions, and di- 
vision can be accomplished by repeated 
subtractions. Modifications of the cir- 
cuits in Figs. 7 and 8 can therefore be 
used for performing the operations of 
multiplication and division. 

C 

"He fixed his first printed- circuit job." 

Up in the air over your next project? Make it 

Ch 
"SKY BUDDY" short wave PAMS receiver kit 1 

hallicrafters great new 

SEND 

ELECTRONICS WORLD 

EVERY 

MONTH 

name 

address 

city zone state 
Check one: 

3 years for $12 2 years for S9 
I year for $5 

In the U. S., its possessions, and Canada 
Payment enclosed Bill me 

Foreign rates: l'an American union 
countries, add .50 per year; all 
other foreign countries, add 
$1.00 per year. 

Mail to: ELECTRONICS WORLD 
Dept. EW 1161H, 434 S. Wabash Ave. 

Chicago 5, III. 

You're "airborne" fast with this outstanding new HALLI -KIT, 
precision- engineered in the most respected communications 
laboratories in the world - Hallicrafters. 

AM plus 2 short wave bands (2 -5.5 mc. and 5.7 -16.4 mc.) covering 
aircraft, ships, foreign stations, amateurs, etc. 

Transformer -type power supply. Superheterodyne circuit with superb 
sensitivity and planetary drive for sharp, selective tuning. 
Built -in speaker and headphone jack, with function switch. Separate 
switch for voice or code reception. 

S -119K "Sky Buddy" Kit 
ONLY $3995 

P.S. For another $10.00, you can 
buy it factory wired and tested. 

November, 1961 

Sold only through authorized 
Hallicrafters distributors and dealers. 

Send for Hallicrafters' 

"GUIDE TO 

SHORT WAVE LISTENING" 

We've just published a new min- 
iature book that tells you the 
entire story of Short Wave -64 
pages of facts on how it works, 
what you can hear, where and 
when to listen, antennas, tuning 
information, etc. Send 35¢ to 
Hallicrafters, Dept. 21, Chicago 
11, Ill. 

h.urtr.f,.rs 
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automatic turntable 

A 

Cpackage 

R 

M 

R 

the new 

Miracord 

is both 
Here's the best of two 
worlds in one exciting 

... the all -new 

Miracord automatic turn- 

table and record changer. 

Enjoy perfect record re- 

production only a profes- 

sional turntable and tone 

arm offers ... or the con - 

venience of uninterrupted 
music, hours on end. 
Choose either model: the 

STUDIO H with hysteresis 

synchronous motor - 
$99.50; or the STUDIO 

with heavy -duty, shaded 

4 -pole motor - $79.95. 

record changer 

For Complctc t 1/'o, 

BEN 
ELECTRONIC 

Dept. EW- 11/61 -97.03 

gnat LOP urìte 

AMIN 
SOUND CORP 
43d Ave., Corona 68, N.Y. 
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Servicing Recorder Oscillators 
(Continued from page 59) 

There is often a small capacitor at the 
input to the record -level circuit in order 
to shunt the oscillator frequency to 
ground. Sometimes, as in Fig. 5, there is 

BIAS CURRENT 

AUDIO SIGNAL 

L- 3.5 mhy. 

C- 60130. 
BIAS TRAP 
(RESONANT FREQUENCY 
ABOUT 75PC./ 

RECORD 
HEAD 

Fig. 5. Use of a bias trap to prevent oscilla- 
tor output from getting into record amplifier. 

a bias trap between the record head 
and earlier stages in order to prevent 
bias current from getting into these 
prior stages. These components should 
be checked if there is significant stray 
pickup. 

If there is stray pickup of the oscilla- 
tor frequency at an early stage of the 
record amplifier. it may be amplified 
along with the audio signal. resulting 
in excessive bias current applied to the 
record head, with a reduction in treble 
response. Such stray pickup can also 
cause oscillation or blocking of the 
record amplifier. 

Stereo Load Resistors 

In a stereo tape machine. the oscil- 
lator must feed two sets of record and 
erase heads. But when the machine is 
used for mono recording, oscillator cur- 
rent is removed from one set of heads 
and fed into a substitute load, usually 
a resistor. 

If the load resistor departs appreci- 
ably from its design value, the oscillator 
current supplied to the one set of active 
heads will be either too much or too 
little, causing a substantial change in 
treble response and in distortion. Ac- 
cordingly. if one channel or the other 
exhibits an appreciable change in treble 
response when shifting between the 
stereo mode and the mono mode of re- 
cording, the substitute load resistor 
should be checked. 

"There's something I must tell you, Thelma .. 
Your set has a bad 65N7." 

SILICON 
RE CTIFIERS 
Factory Direct 

750 MA 

TOP HATS 
Mfg. Prices 

PIV RMS 
50 /35 
.15 ea. 

PIV RMS 
100 70 
.25 ea. 

PIV/RMS PIV RM5 400/280 500 350 
.45 ea. .65 ea. 

PIV 'RMS PIV RMS 
800 560 900 630 
.9S ea. 1.19 ea. 

PIV RM5 
200 140 
.30 ea. 

PIV RMS 
600'420 
.75 ea. 

PIV RMS 
300 

ca 
O .0 . 

PIV RMs 
700 490 
.90 ea. 

PIV 'RMS Ply ,RMS 
1000 700 1100 770 
1.55 ea. 1.75 ea. 

General P 
Special 2 for .75 

400PIV at 300MA 
25 for $7.50 

LOW PRICES 
100 Different pees. re s., 1/2 W. 1 W. 2 W of 1/z % . 17 Tolerance only 1.90 /c 
General Electric 1N91 Power Junction 

Diode lO for $1.50 
Top Nat Silicon Diode 25PIV /17RMS 

SOOMA 20 for $2.00 
Hughes 1N67A Crystal Diode Glass 

Special 10 for $1.50 
Int. Rect. Selenium PIV440 /R915160 

DS Current IOMA 10 for $2.00 
All material ,nteed. $2.00 m$n. order. Onlkr. 
F.O.B. NYC. Include check or ney order. Shp, charges plus. C.O.D. orders 25; down. 

WARREN DIST. CO. 
NYC 7. NY 87 Chamber St. WO 2-5727 

AVAILABLE AT LAST 
COMPLETE CONSTRUCTION MANUAL 

NATIONALLY FAMOUS VIDEOLA 
TV CRAFT KIT BY TECH - MASTER 

Detailed Schematics- Diagrams -Illustrations 
Ideal For Students And Home Projects 

Cost Of Manual Refunded With Kit Purchase 
Send $3.15 (check- cash -money order) to: 

'l-v Construction Manual-Dept. CW 11 
Tech -Master 

75 Front St., Brook's n 1, N.Y. 

If you've recently changed your ad- 

dress, or plan to in the near future, be 

sure to notify us at once. We'll make 
the necessary changes on your mailing 
plate, and see to it that your subscrip- 
tion continues without interruption. 
Right now - print the information re- 

quested in the spaces below and mail 

it to: ELECTRONICS WORLD, 434 So. 

Wabash Ave., Chicago 5, Illinois. 

\(WIC pic, l'l.\'T! 

Account No. 

U111 Address 

City Stale 

Ada' Addreo 

(:its' Zone Stale 

Mail copies to new address starting 
with issue. 

°(Your Account Number appears 
directly above your name on the 
mailing label.) 

ELECTRONICS WORLD 
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ELECTRONIC 
TERMINOLOGY 

By MARGARET LeFEVRE 

(Answer on page 134) 

ACROSS 
1. People in general. 
5. In push -pull amplifiers a 

of tubes is used. 

9. A ham's apparatus. 

10. Debt discharged (abbr.) 
12. River in Italy. 
14. To own (code spelling). 
15. Type of transmission Iabbr.). 
16. "Worked All Countries." 
17. Bow of flame formed between 

two electrodes connected to an 
electric current. 

19. A lady ham. 

20. It goes with "hi." 
21. Near (code spelling). 
23. To vibrate. 
29. "Listening" sets. 

30. Bands of frequencies on either 
side of the carrier wave. 

34. Chemical symbol for thoron. 
35. That thing. 
36. Chemical symbol for silicon. 
37. Frequency changing device. 
40. While. 
41. Lower than ri. (abbr.). 
43. Last stage. 

45. This type of emission is steady, 
unmodulated pure carrier. 

46. Vim. 
48. Bovine quadrupeds. 
49. Landing ship dock (abbr.). 
50. River in Germany. 
51. An instrument for transform- 

ing air -pressure waves of sound 
into electric currents or volt- 
ages. 

DOWN 
1. To adapt to the use of solid - 

state devices. 
2. That man. 
3. For example. 
6. An exclamation. 
7. Climbing plant. 
8. Electro- magnetic switches. 

10. Sound system (abbr.). 
11. Battery current (abbr.). 
12. The final (abbr.). 
13. Companion of "either." 
16. Sagacious. 

18. Center (code spelling). 
20. Large wooded areas. 

22. Hinder the flow of an electric 
current. 

24. Volume measure (abbr.). 
25. That is to say (abbr.). 
26. Arm or branch. 
27. Fifty -five (Rom. numerals). 
28. Digraph in Latin names. 

31. Beginning (abbr.). 
32. It indicates frequency. 
33. Three -element tube. 
37. Same as 37 across. 

38. Radar is used to 
location of objects. 

39. Single thing. 
42. Tube element (abbr.). 
44. Indefinite article. 
45. Inquire. 
47. Chemical symbol for fusible 

metal alloy used in all radio 
construction. 

49. Fifty -one (Rom. numerals). 

I 2 3 4 5 6 7 8 

9 

IS 

20 

23 

10 

16 

24 25 

12 13 14 

26 

7 

27 

18 

28 

21 22 

19 

29 . 
. 

30 31 32 33 

34 35 

36 37 38 39 40 

41 42 43 44 45 

46 47 48 

50 51 
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`4ÄLTER ASHE 
TRADES HIGHER 

the always has since 1922) 

You always save money dealing with Walter Ashe 
Radio ... because we always offer you more for your 

used transmitters, receiver or other surplus amateur gear* 
Find out for yourself ... tell us what you have to trade 

and what you want. We guarantee you'll be 
genuinely surprised by the Walter Ashe deal! 

Use the coupon below ... mail it today! 

ISr 

t.s.e.o..:e 6:ea 

Phone: 
CHestnut 1 -1125 

WALTER 

ASHE 

RADIO CO. 
Dept. R -11 -61 

1123 Pine St. 
St. Louis 1, Mo. 

DO YOU HAVE OUR NEW 
144 PAGE AMATEUR CATALOG? 

BTS FREE 
Check the coupon... get the amateur's most complete 

catalog of the newest in equipment, parts and 

supplies...everything you need! 
Catalogs mailed only 

'Mode Since 1945 to U.S. and Canada. 

L 

WALTER ASHE RADIO COMPANY 
Dept. R. 11.61, 1123 Pine Street, St. Louis, Missouri 

I om interested in 

What is the Ashe "Surprise" allowance on 

Name 

Address 

City Zone -State 
Send New Catalog Send Reconditioned Bulletin 

CITIZEN'S 
BAND RADIO 

CBD-5 
5 Channel, 
crystal 
controlled - 
Dual voltage 

12 Volts DC /115 Volts AC ... 3.2 Amps full standby current 
... Transistor power supply ... Highly sensitive, selective, su- 

perheterodye receiver with RF stage ... 2 IF stages ... Auto- 

matic noise limiter ...Adjustable quieting squelch ... Full 5 

watt transmitter ... Dual tuned pi- network output circuit... 
Universal mounting bracket included. 

Five Channel CB0-5 w/1 pair crystals $179.50 
ALSO AVAILABLE 

Single Channel CBD -1 w!1 pair crystals $159.50 

PEARCE-SIMPSON, INC. 
A Leader in Creative Electronics 

2295 N. W. 14(n ST.. MIAMI 35. FLORIDA 

DEALER INQUIRIES INVITED 
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EXAMINE ANY OF THESE TESTERS 

BEFORE YOU BUY!! 
Yes, we offer to ship at our risk 
one or more of the testers 
described on these pages. 

SUPERIOR'S NEW MODEL 770 -A 

VOLT -OHM MILLIAMMETER 
FEATURES: 

Compact- measures Sté° x 5's' x 2t4'. 
Uses "Full View" 2'. accurste 850 Microampere 
D'Arsonval type meter 
Housed ln round -cornered, molded case. 

SPECIFICATIONS: 
6 A.C. VOLTAGE RANGES: 0- 15/30/150/300/1500 / 
3000 Volts. 

6 D.C. VOLTAGE RANGES: 0- 7.5/15/75/150/750 / 
1500 Volts. 

2 RESISTANCE RANGES: 0- 10,000 Ohms, 0-1 Megohm. 

3 D.C. CURRENT RANGES: 0- 15/150 Me., 0 -1.5 Amps. 

3 DECIBEL RANGES: -6 db to + 18 db, + 14 db to 
38 db, + 34 db to + 58 db. 

The Model 770 -A comes complete with test leads and operating instructions. 
Price is 515.85. Terms: 53.83 after 10 day trial then 51.00 monthly- for 3 months. 

SUPERIOR'S NEW MODEL 79 

SUPER-METER 
WITH NEW 6" FULL VIEW METER 

SPECIFICATIONS: 
D.C. VOLTS: 0 to 7.5/15/75/150/750 /1,500. 

A.C. VOLTS: 0 to 15/30/150/300/1,500 /3.000. 
D.C. CURRENT: 0 to 1.5/15 /150 Ma. 

0 to 1.5/15 Amperes. 
RESISTANCE: 0 to 1,000 /100,000 Ohms. 

0 to 10 Megohms. 
CAPACITY: .001 to 1 Mfd. 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 tested for 
QUALITY at appropriate test potentials. Two 
separate BAD -GOOD scales on the meter are 
used for direct readings. 
All Electrolytic Condensers from 1 MFD to 
1000 MFD. 
All Selenium Rectifiers. All Germanium Diodes. 
All Silicon Rectifiers. All Silicon Diodes. 

Model 79 comes complete with operating instructions, test leads and carrying case. 
Price Is 538.50. Terms: 58.50 after 10 day trial then 56.00 monthly for 5 months. 

SUPERIOR'S NEW MODEL 77 

VACUUM TUBE VOLTMETER 
WITH NEW 6 FULL VIEW METER 

Compare it to any peak -to -peak V.T.V.M. 
made by any other manufacturer at any 
price! 

SPECIFICATIONS: 
.- DC VOLTS -0 to 3/15/75/150/300 

750/1500 volts at 11 megohms input 
resistance 

AC VOLTS (RMSI -0 to 3/15/75/150 
300 /750 /1500 volts 

AC VOLTS (Peak to Peak) -0 to 8/40; 
200/400/800/2000 volts. 

ELECTRONIC OHMMETER-0 to 
1000 ohms /10,000 ohms /100,000 ohms/ 
I megohm /I0 megohms /100 megohms 

1.000 megohms 
DECIBELS -10 db to - 18 db, + 10 db 

to + 38 db. 30 db to + 58db 
All based on 0 db = .006 watts 16 mw I 

Into a 500 ohm line (1.73v1 
ZERO CENTER METER -For 

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 and 
carrying case. Price is 542.50. Terms: 512.50 after 10 day trial then 56.00 monthly 
for 5 months. 

SUPERIOR'S NEW MODEL 80 

20,000 PERHVOLT ALLMETER 
6 INCH FULL -VIEW METER provides large easy - 
to -read calibrations. No squinting or guessing when 
you use Model 80. 

MIRRORED SCALE permits fi 
monts where fractional readings are important. 

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 15/75/150/300/750 /1500 Volts. 

3 RESISTANCE RANGES: 
0 to 2.000/200,000 Ohms. O.20 Megohms. 

T CAPACITY RANGES: 
.00025 Mfd. to .3 Mfd.. .05 Mfd. to 30 MEd. 

3 D.C. CURRENT RANGES: 
0 -75 Microamperes. 0 to 7.5/75/750 Milli- 
amperes. 0 to 15 Amperes. 

NOTE: The une cord Is used only for 3 DECIBEL RANGES: 
rapacity 

pe ea ur me ts.Re is ance 
-6 db to +18 db, +14 db to e 38 db, +34 db 

ferles to +58 db. 

Model 80 Allmeter comes complete with operating Instructions. test leads and 
portable carrying case. Price is 542.50. Terms: 512.50 after 10 day trial then 86.00 
monthly for 5 months. 

SUPERIOR'S NEW MODEL 70 UTILITY TESTER 

FOR REPAIRING ALL ELECTRICAL APPLIANCES 
MOTORS * AUTOMOBILES 

UTILI INCLUDED 
TE T FREE 

64 page 
condensed 
course In 
elect rie it s. 

Profuse! 
illus- 
trated. 

Written in simple. 
east -to- understand 
style. 

As an electrical trouble shooter the Model 70: 
Will test Toasters, Irons, Broilers. Heating Pads, Clocks. Fans, Vacuum Cleaners. Refrigerators. 

Lamps, Fluorescents. Switches, Thermostats. etc. Measures A.C. and D.C. Voltages. A.C. and 
D.C. Current, Resistances, Leakage, etc. Incorporates a sensitive direct -reading resistance range 
which will measure all resistances commonly used in electrical appliances, motors. etc. Leakage 
detecting circuit will indicate continuity from zero ohms to 5 megohms (5.000.000 ohms). 

As an Automotive Tester the Model 70 will test: 
Both 6 Volt and 12 Volt Storage Batteries Generators Starters Distributors Ignition Coils 
Regulators Relays Circuit Breakers Cigarette Lighters Stop Lights Condensers Direc- 

tional Signal Systems All Lamps and Bulbs Fuses Heating Systems Horns Also will locate 
poor grounds, breaks in wiring, poor connections, etc. 

Model 70 come: complete wth 64 pace book and test leads. Price is 513.85. Terms: 53.83 after 10 

day trial then 54.00 monthly for 3 months. 

DID YOU EVER? 
I Order merchandise by mail, including deposit or payment in full, then wait and write...wait and write? 

Purchase anything on time and sign a lengthy complex contract written in small difficult -to -read type? 

Purchase an item by mail or in a retail store then experience frustrating delay and red tape when you applied for a refund? 

Obviously prompt shipment and attention to orders is an essential 
requirement in our business ...We ship at our risk ! 
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NO 
CONTRACT TO SIGN 

CO- MAKERS 

EMPLOYER 

NOTIFICATION 

The simple order authorization included in this offer is glf you sign. We ask only that you promise to pay for or return the goods we ship in good faith. 
EXAMINE ANY ITEM YOU SELECT 

IN THE PRIVACY OF YOUR OWN HOME 
Therl if completely satisfied pay on the interest -free terms plainly specified. When we soy interest -free we mean not one penny added for "in " for "finance" for "credit- checking" or for "carrying charges." The net price of each tester is plainly marked in our ads -that is all you pay except for parcel post or other transportation charges we may prepay. 

JNr CKI VK J NtW MODEL 82A 

MULTI -SOCKET TYPE TUBE TESTER 

0 i 1. 

Model 82A comes housed to handsome, 
portable case. 
Price Is $36.50. Terms: $6.50 after 10 day trial then $6.00 monthly for 5 months. 

SPECIFICATIONS: 

Tests over 1000 tube types. 
Tests 014 and other gas -filled 
tubes. 
Employs new 4" meter with 
sealed air -damping chamber re- 
sulting in accurate vibrattonless 
readings. 
Use of 22 sockets permits testing :Ill popular tube types and pre- vents possible obsolescence. 
Dual Scale meter permits testing of low current tubes. 
7 and 9 pin straighteners 
mounted on panel. 
All sections of multi- element 
tubes tested simultaneously. 
Ultra- sensitive leakage test cir- cuit will indicate leakage up to 
5 megohms. 

SUPERIOR'S NEW MODEL TW.11 

STANDARD PROFESSIONAL TUBE TESTER 
lbe- Illy r Lr, r.' Ac;mn 

Switches tir individual element testing. 
Because all elements are numbered ac- cording to pin- number in the RMA base 
numbering system. the user can instantly identify which element is under test. 

Free -moving built-in roll chart provides 
complete data for all tubes. All tube list- 
ings printed in large -easy -to -read type. 

NOISE TEST: Phono -jack on front 
panel for plugging in either phones or ex- ternal amplifier will detect microphonic 
tubes or noise due to faulty elements and 
loose internal connections. 

SEPARATE SCALE FOR LOW-CUR- 
RENT TUBES -Previously. on emission 
type tube testers. it has been standard 
practice to use one scale for all tubes. As 
a result. the calibration for low- current 
types has been restricted to a small por- 
tion of the scale. The extra scale used here greatly simplifies testing of low- current 
types. 

The Model TlV -I1 comes housed in a handsome. portable. saddle -stitched Texan casa Price is $47.50. Terns: 511.50 after 10 day trial then 50.00 monthly for 6 months. 
SUPERIOR'S NEW MODEL 83A 

C. R.T. TESTER 
Tests and Rejuvenates 

ALL PICTURE TUBES 

ALL BLACK AND WHITE TUBES 
From 50 decree to 110 degree types - from V to 30" types. 

ALL COLOR TUBES 
Test ALL picture tubes -in the carton -out of the carton -in the sel! 

Model 83A provides separate filament op- erating voltages for the older 6.3 types and 
the newer 8.4 types. 
Model 8M properly tests the red. green and blue sections of color tubes Individually - for each section of a color tube contains its own filament. plate. grid and cathode. 
Model 83A will detect tubes which are ap- parently good but require rejuvenation. 
Such tubes will provide a picture seemingly 
good but lacking in proper definition. con- trast and focus. 
Rejuvenation of picture tubes Is not simply 
a matter of applying a high voltage to the filament. Such voltages improperly applied 
can strip the cathode of the oxide coating essential for proper emission. The Model 
83A applies a selective low voltage uni- formly to assure Increased life with no danger of cathode damage. Model 83 -A comes housed in handsome portable Saddle- stitched Texon case - complete with socket for all black and white tubes and all color tubes. Price is 538.50. Terms: $8.50 after 10 day trial then $6.00 monthly for 5 months. 

SUPERIOR'S NEW MODEL 

TRANS-CONDUCTANCE TUBE TESTER TRANS - TYPE TYPE 

Employs latest improved TRANS 
CONDUCTANCE circuit. Test tubes un- 
der "dynamic" (simulated) operating 
conditions. An In- phase signal is im- 
pressed on the input section of a tube 
and the resultant plate current chance 
is measured as a function of tube qual- ity. This provides the most suitable 
method of simulating the manner in which tubes actually operate in radio. TV 
receivers. amplifiers and other circuits Amplification factor. plate resistance and cathode emission are all correlated in one meter reading. 

SYMBOL REFERENCES: Model 85 em- 
ploys time -saving symbols 1 °. *. . A. :1 In place of difficult -to- remember let- 
ters previously used. Repeated time - 
studies proved to us that use of these scientifically selected symbols speeded up the element switching step. As the tube manufacturers increase the release of new tube types. this time- saving feature becomes necessary and advantageous. 

"FREE -POINT" LEVER TYPE ELEMENT SWITCH ASSEMBLY marked ac- cording to RETMA basing. permits application of test voltages to any of the elements of a tube. 
FREE FIVE (51 YEAR CHART DATA SERVICE. Revised up -to -date subseauent charts will be mailed to all Model 85 purchasers at no charte for a period of five years after date of purchase. 

Model 85 comes complete, housed in a handsome portable cabine with lip -on cover. Price is 552.50. Terms: $12.50 after 10 day trial then Bß.00 monthly for i months. 
SUPERIOR'S NEW MODEL TV -50A 

GENOMETER 
7 Signal Generators in One! 

The Model TV-.50A comes bsolutel 
instructions. Price Is 547.50. Terms: 

for 6 months. 

R.F. Signal Generator for A.M. 

R.F. Signal Generator for F.M. 

Audio Frequency Generator 
Bar G stor 
Cross Hatch G ator 

to Color Dot Pattern Generator 
Marker G tor 

A versatile 1l- inclusive GENERATOR 
which provides ALL the outputs for servicing: 

A.M. Radio F.M. Radio Amplifiers 
Black and White TV Color TV 

complete with shielded leads and operating 
S11.50 after 10 day trial then $6.00 monthly 

SUPERIOR'S NEW MODEL 88 

TESTS ALL TRANSISTORS 
AND TRANSISTOR RADIOS 

tri .5 Tlt.t \515701: RADIO 
TESTER 
An R.F. Signal source. modulated 
by an audio tone is injected into 
the transistor receiver from the 
antenna through the R.F. stage, 
past the mixer into the I.P. Ampli- 
fier and detector stages and on to 
the audio amplifier. This injected 
signal is then followed and traced 
through the receiver by means of 
a built -In High Gain Transistor- 
ized Signal Tracer until the cause 
of trouble is located and pin - 

AS A TRANSISTOR TESTER 
pointed. 

The Model 88 will test all transistors including NPN and PNP. silicon. germanium and the new gallium arsinide types, without referring to characteristic data sheets. The time- saving advantage of this technique is self -evident. A further benefit of this service is that it will enable you to test new transistors as they nee released! 
Model 88 comes housed in a handsome portable case. Complete with a set of Clip -mn Cables for Transistor Testing; an R.F. Diode Probe for R.F. & I.F. Trac- ing: an Audio Probe for Amplifier Tracing and a Signal Injector Cable. Complete -nothing rise to buy! Price is 338.50. Terms: 58.50 after 10 day trial then $6.00 monthly for 3 months. 

SEND POSTCARD TODAY (NO POSTAGE 
NECESSARY) 

Try any of the instruments on this or the facing page for 10 days before you buy. If completely satisfied then send down payment and pay balance as indicated on coupon. No interest or Finance Charges Added! If not completely satisfied return unit to us, no explanation necessary. 

MOSS ELECTRONIC, INC., DEPT D-916 3849 TENTH AVENUE, NEW YORK 34, N.Y. 
November, 1961 
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10 rynntt shock. and win ide .1 Mull degisu nl tr* I 
9y `stn 

in 1 leeunats. 
I 16111 College Ave., Angola, Indiana 

November, 1961 

twin -lead so as not 10 cut the stranding. uln 
quirk jcr L ton the pliers strips oil all in.ul.11ini 
neatly. -I lie loot can also be used as end t ul I iuç 
resistos pliers. 

23 

CONTROLS ANALYZER 
Superior Alanufac(tiring and Instrnnsent 
Corp. is in production nn a new controls 

analyser for the round( te (he( king of servo. 
mechanisms and feedback 0011 101, ssstems. 

The Model 41(1 ingotinl airs a nowt In nhless 
rotating transducer. Carl sel Ileum irs of Sinn 
cps are easily accommodated in the sr.nu Lid 
unit, while considelabls higher 17rqurm sus arc 
available on special order. '1 he Niodcl -I In in. 

the new ideas in communications are born at ... 

Q hallicrafters 
Chicago 24, Illinois 

Export Sales: International Div., 
Raytheon Mfg. Co., Waltham, Mass. 

123 

Canada: Gould Sales Co. 

Montreal, P.Q. 

November, 1961 

EVERY NEW SUPPLEMENT 
FOR NEXT 12 MONTHS! 

Our bigger, better catalogs offer the widest line of elee- 
ironic parts and equipment in the world! Stereo, Hi-Pi, 
Hans Rodio, Test Equipment, Pre Recorded Tapes, Tope 
Recorders, Records, Ports -plus 30 pages of Kits! 340 
pages -over 100,000 items! No Money Down credit 
terms. Every item backed by o money back guarantee 
of satisfaction. 

RADIO SHACK Corp. Boston, Mass. 

to you and your friends 
RADIO SHACK'S 1962 
ELECTRONICS CATALOGS 

I-RADIO SHACK Corp. 
730 Commonwealth Ave., Boston 17, Mass. 

Send Radio Shock's famous electronics catalogs for I 
one year -FREE and POSTPAID. 

Your Name 

Your Stote_ 
City and Zone_ 

For o Friend_ 

Address 

Gt, and Zone _ _Stole 

61L6A 

61L6AI 

1 

1 
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10 OLSON STORES 1 

Plus 

MAIL ORDER 
Visit your local 

Olson Stores at . . . 
J 

COMPONENTS TOOLS TEST EQUIPMENT HI -FI AUDIO CB HAM COMMUNICATIONS 

FREE 

FREE 

AKRON, OHIO 
69 W. State Street 

BUFFALO, N.Y. 
X11 Main Street 

!his suspension tsp( meter stakes use of a 

.hull. secs thin. Carrots hand kept tighll sus. 
pendd on special 'piing terminals d] support 
the coil and its noosing counter parts. 'Hale 
ale no pis (Its. no jctrcls. nu hairsprings. and 
no lulling friction. 

I Its nets line is acailablc ill case sizes includ- 
ing 21/2".. te,. II _" Ii ". 7", and d ". 

11 

POWER SUPPLIES It MODULES 
Fet hail r. Inc.. has deselnptd a new lint. 
II 1 1 . 1 0 o 1 1 1 1 4 /l1 rs .all modules designed for 

.1 I, iI s .11 Ira ul nnnpnlcnt_Iypc appliations 111 

I.thulatollls, test e(11111 lit. and finished prod- 
ucts. 

\s.lilable ill rackmolmted conlitluations. both 
melded and ulnnctcrcd. onc, tsco. or Ih1CL ism 
lased unl pun ma, be pro %idt-tl un a single rack 
panel. I he units Iatln regulation of .01'. 
NI lal5 line and Ii III. and ripple of less tlliln I 

ins. ran... '1 etc wilts IBC suilablc for Ilse in 

7 -TUBE, 14 WATT $2995 ST E R E O 
(hides :1 stll.ttinl:li1X chariot]. (ib. 
slating the need fur an oscilloscope. 

AMPLIFIER - 
WITH 6 SPEAKERS AS SHOWN $45.95 LINEAR CONVERTER 
IDEAL FOR CUSTOM INSTALLATION 

s\ 1 , 4 . 

1,4y/ ír l éi or 
PUSH PULL OUTPUT ON EACH CHANNEL 

McGee offers 5100.000 worth of stereo amplifiers at fraction of their original Cost. 14 watts 17 watts per channel, 7 tubes. push Pull output on e.mll channel 
matches any 9 hm hi- fidelity speaker. Response 35 to 15000 cps. Full tone control circuits. separate ganged 
base and treble tone ontrols. balance control, loudness 
control. plus input selector switch for any crustal phono Cartridge. n r. die tuner. Controls mounted on a l' I5" 

or 
escutcheon plate. A 30' lead plugs the control system into the amplifier for easy custom instal- 

lation. Amplifier s Ze 121 Z' long. 41 Z" tan and 7f y. wide. Operates on '110 volts 60 cycle a. c. Ship. wt. 8 lbs. Shipped complete with Instructions. 
c 

. Stock no. H- 
1400. McGee sale price 529.95 with tubes, less speakers. 
Price with 6 speakers as illustrated 545.95. The 6 speak- 

s Included are 2 10 inch heavy alnico V woofers. 2 matched 6' mid -range and 2 matched 4' alnico V tweet. 
t 

Stock No. H- 1400.65. VM 4 speed record Changer with Astatic 13T5 diamond needle stereo cartridge S24.95 extra. 
DECCA 2 -TRACK STEREO TAPE SALE 

PETE FOUNTAIN -King of the clarinet lee riled in New 
Orleans. 1 GOT RHYTHM. JA -DA. CHINA BOY. AVALON. 
SHINE, TIGER RAG. DON'T BE THAT WAY. POOR BUT- 
TERFLY. SOMEDAY SWEETHEART, S WONDERFUL. Coral 
2 track stereo lape regularly 59.95. from McGee at 
53.95. Stock No. 57313. 

WRITE FOR McGEE'S 1962 172 PAGE CATALOG 

McGEE RADIO CO. 
1901 McGee St., Kansas City 8, Missouri 

TRU-VAC 

24 
Neshaminy Iaet Ironic E :orparatinn has in- 
troduced a .side -Lang(. highly linen snll.lgc- 

1n- Ir(quencv coustrttr as the "VoILl.1... 
the all 101111'lat( (inuil rum Errs a giscn 

soilage into a (urrrs pooling Ilcqu(u(s with bel - 
ter than .1 percCUt linearity and with a stability 
approaching that of a good cl5 sud uscillatol. 
Virtually the nuls satiable in the circuit is 
t(IIIPerannr drill 31 hieh is 11(1(1 till .2 per -cent 
per degree (: IT11111 ire() Io 10 degree. C without 
the need for tcnlpetat urt stabilization. 

PANEL INSTRUMENTS 
11'eston lllstrlllnd11ts Hit ision has added the 
\Iode) Inal It ils seli(s of rectangular a.c. 

and (1.c. meters, 
the new 3 1 Y' in- 

itrument is mailable 
as an ammeter. milli. 
:nmine' Cr. micrnam- 
I11eter, or voltmeter 
with optional I or 2 

per -cent accuracy. In- 
Stroment5of 1 per -cent 
accuracy feature a 

knife -edge pointer and 
2 percent accuracy are 

25 

Illirror scade: nmdtl% 111 

equipped with a lance -tspe pointer and 1111115(11- 

114,1131 scale. Proni cows atre available in either 
clear plastic 111 Bakelite. 

26 

TRANSISTORIZED POWER SUPPLIES 
: \moil% Electronics Di sision is now in pro- 
duction ou a new line of rick- mounted. low. 

Soilage, tr:ulsist.. i /rd :tac. to lac. lancer supplies 
for applications amok ing equipment operation 
au ld secondary bat r ly changes. 

!here are four basic production categoric, 
1.1 colts d.r.. 5-amp output; 4.5 salts (1.c., Ilia in}, 

111 1 put: ao rnitc d.c. 1 -:nap oil pic and 1. .Ills 

1 -yr. guaranteed 
Radio &TV TubeL 

Advance 
ASTRO 

COMPASS 
The Astro Compass 

is a precision Instru- 
ment measuring 814" 
high x 3 Furnished 
in Carrying Case. De- 
signed to provide ac- 
curately rat True head- 
ing of Aircraft or boat. 

br True bearing or a 
distant object. le. The 
relative bearing of dis- 
tant objects. 

Of special interest to 
Astronomers. Yachts- 
men. 8 Experimenters. 

$14.50 ea. 
Brand New w /instruc- 
tion booklet. 

BEST BUYS 

OF THE MONTH! 

G-R VARIACS 
1l5 VAC Input. 0 -135 VAC Output to, Amp $5.50 5 Amp 10.95 

2 4010 7.50 10 
3 

amp 22.95 Amp 8.95 20 Amn 39.95 
71 - , ron ni- . rv, 0 Provo 5.0 (35.00 

VIBRATOR POWER SUPPLIES 
OUTPUT 117 VAC. 60 CYC. 100 WATTS-FILTERED Input 210-240 VOC 
Input 32-40 VDC ..24.95 

TRANSFORMERS 
Prima 

5 

115 AC. 40 <yen 
Sec. 460 VCT. O A: 4.3 V. 2.5 A 53.25 SeC. 1250 VCT. 200 MA: 2 % 10 VCT. 

1 A; 3% 5 VCT. 1.2 A: 5 V. 2 4 6.95 Sec. 1050 VCT. 200 MA; 6.3 VCT. 3 A: 6.3 VCT. 4 A: S VCT. 3 A 5.95 See. 800 VCT. 200 MA; 6.3 V. 6 A: 5 V. 3 A 5.75 Set. 2200 VCT: 212 MA 11.95 Set. 12.6 VCT. 3.5 A: 15.6 V. 1 A .2.45 
See. 6.3 m 8a-6.3 v. ea-6.3 In loa 

CHOKES 

d.c., lu.aulp ()input lid' hands changing. 
. \II 

Ispts oper:ue 1111111 Illnult, hasps puher line, l he slipplii. designed Lill the <tan(Lu(1 lb' 
rela lack. mini's 'J_ of sCltilal spate. 

21 

LOW -VOLTAGE DISC CAPACITORS 
Centralab is now malkcliug a now line of 
lob -s ()liage disc capacious designed cspc. 

dell, fur CIill l.ish1r ci1(uitrs in buds original 
ctluipmem :11111 rcplaa'nl(nt :ggllic :ni11us. 

Calm(ilies curt Ir11111 .11lfi pl. In .1 hl 7.-21'5. 
1VnrLing sulcre is "dl volts d.c. Initial leakage 
rsistautct is ()ter 71011 megoluns. is lilt leakage 
rsistan(t a(ier huuliils l'sling is oser 1111111 

nw gohnts. Power factor is 2'; maximum at 1 

Li lu(scle. 
I he I sloe (:A capacitors are 5ß12" lltidL with 

diameters ratting 1111111 144" n ro . dtpcnding 
on capa(its 

MULTI -TRACE CRT 

28 
$slrallia I :Itt tait Products Inc. has intro- 
duced a Inuit i -Il at'e cathode -ray tube will, 

three indep(ndeutic «unrolled electron guns 
capable of producing three displays simultane- 
ously. 

Ih'signaled l \pr s(:.51161. the 111 inch lobe is 
as .111.1 h1i- in a sari ill s of phosphors. is 121311111- 

51.1!II ill, toe ust-1 :11111 deflected, slid features an 
ant igmal ism tunnel electrode. Deflection lacer. al 

ks. 311111 it 'rdl.l,r ale alp] nsimalek ISll s. /in, 
hulirun r.l :1111 Tu s. /in. sertical. Tile li,0111 
hrrl 10.111.11 scnl of 151111 p.o.11111 Cac is a 1 r,, 

UP TO 100 
1 -YR. GUARANTEED 

TRU -VAC TUBES 
TO QUANTITY BUYERS! 

Now quantity buyers get a FREE 

assortment of individually -boxed, regular 
stock TRU-VAC tubes 

with each 

order. 

PLACE YOUR ORDER TODAY! 
GET UP TO 100 TUBES FREE! 

Here's how this FREE offer works! 

5 FREE with 
TUBES Order of $25 

25 FREE with 
TUBES Order of 

50 TUBES Order -! $100 
FREE 100 TUBES $500 

Factory Used or Factory Second Tubes! 
TRU -VAC will replace FREE any tube that 
becomes defective in use within 1 year 
from date of purchase! 

ALL TUBES INDIVIDUALLY BOXED! 
CODE DATED & BRANDED "TRU -VAC" 
Partial Listing Only ... Thousands More Tubes in Stock! 
SPECIAL! 6SN7GT 30c 6W4GT - 30E IRS 3Q4 6AC7 68 5D G6G 6555G 606 67GT 
ova 354 6ÁF4 6BH6 6826 613E6 66E5 746 TNT 12417 1207 2526GT 024 3V4 SAGS 61136 6827 613G667 65F7 7a7 7Q7 1284 12R5 27 
1A7GT 413074 6AH4GT óq55 6C0 6DE6 65G7 768 757 12846 12547 3545 
1B3GT 4858 64116 64T6 6C48 6E5 65H7 7B4 7 %6 12B47 12537 3585 
1H5GT 4827 64145 6AU4G7 6C136 6F5 65J7 705 7X7 12006 125X7 35C5 
164 4C06 GALS 6AUSGT 6C060 6F6 65117 7136 774 116E6 1.,N7GT 35W4 
1L6 SAMS GAMS 6AU8 6CF6 6H6 6SL? 767 7Z4 1213E6 125Q7 3525 
INSGT SANS SANS 6AVSGT 6CG7 634 65Q7 788 1248 I2BH7 12V6G7 36 
155 SATE il 641/6 6CG8 6J5 6SR7 7C4 12485 128L6 12W6GT 38 
1T4 5Á78 6A06 64W8 6C118 6J6 674 7C5 12ÁD6 12057 12X4 39 44 
11.14 Sara 6407 6AX4GT6CL6 637 678 7C6 1JAF6 121306 1467 1287 41 lU5 5O138 GARS 6A %507 GCMG 6N6GT GUS 7C7 124Q5 120Y7 1486 42 
1V2 5CG8 6AU6 SDKS 6CM7 6K7 6U8 7E5 12,176 12CA5 1407 43 
1X2 5J6 688 66x7 6CN7 6X7 6V6G7 7E6 12ÁT7 12CN5 17.484 5045 2AF4 554 6046 6136707 6C08 6Q7 6W6GT 744 14%1. 12806 1204 17134 SOBS 
20N4 578 68C5 SONS 6CR6 654 6 %4 7E7 12AÚ7 12F5 usauacT SOCS 
2C75 5314 6808 6806G7 6C56 657 6 85GT 7F7 12AV6 12F5 19906G 50L6 345 5U8 68136 6807 6057 6S8GT 6 %8 7F8 124V7 1215 1906 56 
3ALS 5V4G 613E6 SORS 6CUS 6547 6Y6G 7G7 12AX4GT 12x7 1978 80 
3AU6 SV6GT 6BF5 6658 6CU6 65C7 745 7H7 121187 12/6 24A 84 624 
3BCS 5X8 11723 
30N6 553 
3026 6A6 
3C96 6884 

$33 
PER 
feO 

Aar 
rU 

ro BES 

Also AtN0, List 
en 35 

Otto, 
eil 

Sensational Offer! 
'Sea Seryire" 

TUBE CHECKERS 

$379 5 FOB Our 
Warehouse 

your customers test 
their tubes: These re- 
liable. wreconditioned 22. 
socket tube checkers will 
return your i 

v 
estment In 

one week less with 
little effort On your 
pare Handsome. field - 
tested s lr os 
COMPLETE WITH MET 
FOR BOTTOM DOOR AND 
NEON -LIGHTED HEAD! 

BRAND NEW 1-YEAR GUARANTEED TV PICTURE TUBES 
. i . 

1 

. . I uae 5 . ' 1 - r 1 .[, 
1 

l 2 1 

. 
10.0001 r f , 0 r . i .l rl.nre.li:rl ,.vlr n 0111 ra tu 1nl n 

id. A111111A11111111117,0 ea -11 uli.. -01e1..'d [MIN' ln .nnn1u11c.1 L'N.t .11141 Canada-,All iw.a.. r.n.il.. 11a1r 
- , 1tib1Y 11.011 1:111.3 10.00 201111 17.8tr 21Awa'117 1 21]i4 17.1 

I l0.111, Id1.1Y 12.10 t71114 1.1.0:. 21.1'1 21.10 '-1 r1 17.'_Ir '2151'J IN.:r1 
T.111.00 1.:0(1 11.00 173l01 I:t.NO 21 AI.IV Ì8.7!1 _II'l'1 15.:I SIZeI 12 10 

10.1111 I:.tYrl 11..'ll ' u l'J 19.8f, 21.6111 18.70 21t1rI -] 91.t1.1 :1 r.l'. 
o 12.10 17111J I:t. 1 Ì0\1V 18.:0, 21AAII'.1 17.00 21,'1.1 Is .:. ul'127' 

1.. r0 I7(Pl L.IUU 1711.1 1..100 21At'1 10.731 21551.1 C.- 11.1.1 -'L-. 
17.S0 1:111'1 I7.8 20004 19.013 21 3V11 1,211 

ATTI NTION QUANTITY USERS! 111: 111-e.,11111. Are 5'r.11r- . . (':.11 .r \. 1. For Our 

Mona, C1.. .r , Po 0001..1 0,0011 Fly, 15 0 O..v. if . 4 1 1 1 , .e. n, II' 
TRUv.,C 

126 

TRU-VAC 
Harrison Avenue Box 107 Harrison, N. J. HUmboldt 4 -9770 

ELECTRONICS WORLD 
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ì trurls tel:" schilt. mecs aine ISé" apart on a 

ruutntoll soi t.cal litte. 

29 

DUAL -GUN SCOPE 
Packard Bell El ' s has ¡Ill roamed a 

dual -gun d.c. to 5 mc oscilloscope which 
weighs ?'_' pounds. With only two types of vacu- 
um niters and the 
CRT the scope is de 
signed for eass maim 
tenance and repair. 
Identical amplifiers 
on each vertical input 
provide identical 
traces over the lull 
screen face with no 
phase shift. 

A preamplifier is 

built into the towel 
vertical amplifier. in- 
creasing the sensitivity fruits 100 inv.'un. w 
Ills, M. Sweep range is from I nsec.'tri t i 
sec. /cut. Both internal and external lrige are 
pros hied. 

1 

30 
the 

HI -FI -AUDIO PRODUCTS 

MINIATURE RECORDERS 
intenta al Tali. pl and Telegraph 
Corp. is handling the I S. distribution Ill 

\liuifem . !hie of wits. and tape recorders. 
Included in the new 

line :Ile duce port- 
able rccrdei models 
and a n. un ber of au- 
tessoiics uhitii Make 
them adaptable to 
special needs. I he 
"Special- is a long- 
play wire recorder. 
capable of tianscrib- 
-ing up to list. heurs 
of continuo.. t,o,ser- 
sation: the "Attache" 

offers features aimed at general bu.iuss :111(1 

commercial dictating requirement.. n the the 
.'Iii -Fri" is a prcc isiomcngineercd. hi-fi instru- 
ment for professional .ut.. 

All models are bat t.n -powered and fulls tram 
sistorized, weighing as little as 1 Ib.. 12 P. 

STEREO & MONO TAPE HEADS 

31 
tit Corpor., . 

has :nuottutced that 
its record reproduce and erase heads, pro- 

duced for original equipment nt.11tol:u uu ers. 
are now available for distributor and surs ice 
replacement. 

Two series are represented in this new re- 
placement line: the RH -'_' series Ior mono taping 
with matching EIL2 erase heads if desired and 
the RUT series for stereo recording. also with 
matching EH -1 crase heads. 

All of these new tels can be obtained singly 
or with matching crase heads as required by the 
user. 

32 

STEREO TAPE SYSTEM 
Pentron Electronics Corporation has devel- 
oped a compact, lightweight. - pletely 

self- contained stereo tape recorder and playback 
system which can record from any source, add to 
existing recordings, as well as play stereo quar- 
ter -track and half -track tapes. 

The "880" design incorporates two hand -wired 
amplifiers and pream ps. two full -range speaker 

November, 1961 

¡write for free brochure 
$189.50 

Slightly higher west of Rockies . @111. electronics 

CB TREE It's actually the e.c.i. Courier I 

hand wired harness that ties together its five individual segments into a 

unitized chassis for simple installation, use and maintenance. And that's 

only part of the e.c.i. Courier 1 quality story. Think of every conceivable 
feature you need and want in a CB transceiver that will still get out more 

than 3 watts ... e.c.i. Courier I has them. See for yourself. 

TRIPLE CONVERSION 

12 CHANNEL TRANSMITTING 

FIXED & TUNABLE DRIFT -FREE RECEIVING 

BUILT -IN NOISE LIMITER A SQUELCH 

ELECTRONIC SWITCHING (no relays) 

communications, inc. 325 no 

MOVING? 
Make sure you notify our sub- 

scription department about any 
change of address. Be sure to in- 
clude your postal zone number 
as well as both old and new ad- 
dresses. Please allow four weeks' 
time for processing. 

ELECTRONICS WORLD 
434 South Wabash Avenue 

Chicago 5, Illinois 

FULLY MODULATED (100%) 
BUILT IN "S" A "RF" METER 

LOWEST NOISE FRONT END 

MOBILE OR BASE (117 V. and 12 V.) 

ENTIRE UNIT SLIDES OUT ON TRACKS 

macquesten pkwy. ml. vernon, n.y. 

NTO ELECTRONICS 

11 

s. T.1. training leads to suc- 
. as technicians, Mid t 

specialists in com- 
munications, guided m ssilcs. 
computers, radar :md automat. 
.on. It.tsic nd ads anted 

n ivo is amp lahnra- 
to 
courses d 

Associate degree in elec- 
ironics in mths. In_S. in 
electronic tnginecring obtain. 
able. Ei:t':u :t credited. G.I. 
approved. Graduates in all 
branchas of electronics with 
m:.inr companies. Start Febru- 
ary, Scptc:nlxr. Dorms, Cam- 
pos. High school graduate or 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RD, Valparaiso, Indiana 
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ANNUAL DOUBLE BONUS MONTH 

FREE! 
BONUS _ 1 

WORTH OF RADIO -TV PARTS 
Over 300 Pieces in our Famous Variety Gift Pahsl 

BONUS : 2 - 
PLUS$ 1 POLY PAKP 

OF YOUR CHOICE ANY LISTED BELOW 

BOTH FREE S15 ORDER 

44 1r .1 v V Knobs 

' si 
as. HARDWARE 

Si 
o-watt Resistors 

u si 
.rind OHM PHONE 

1111. carvi 
cu.sr,IL PHONE 

/ toi 5i 
..5 SISORRISE PAN 

li RCA PIUAN'Jack ., Itl Si 
1 TITRE SOCKETS 

S1 
001111V TRANSISTORS 

Si 
lo role BOXES 

Si 
s & Receptacles 

11,11.,. hat 

o Ceramic Condensen Si 
1 n Germanium Diodes 

Si 
loo e.. ..tt Resisten 

Si 
Is P0,41 11 RESISTORS, 

TIICA CONDENSERS 

litis "11 $1 
0 E ectroletic Cond. 

,. 
' 

nine Worn,Si 
1.11 nmrn Condensen 

Otis. 

1.Nil V1R ntICAS 
si 
$1 i r toc P WIRE 

o ti NAL STRIPS 
Si 

1.0 unit s A CHOKES 
slug 111ned 

rn' Si 
70 One -Waft Resistors .w. 

.. .L's_a $ 

INVERTER 
I. Si 

i S111.101.1 Transistors 
Si 

A1 I EN nRADLEY 

si 
> NV BATTERIES ,.$i 

NI Ti.i,.i 1.4 "Thins 
si 

RESIST - 
O,.. i 1,11.51 

UttO 111 999 TIMER 

1-. $1 

FREE GIANT 
BARGAIN CATALOG 

WRITE FOR YOURS! 

I.150TARY SWITCHES 

=. Si 
50 DISC CONDENSERS 

fouls. V, . u. - 
OuMn111 r stormers 

SOLO, , frame 
types. Sw, °.u, "S. Si 
O, 6t NPN TRANSISTORS 

SO ea. f 10 115 VAC SWITCHES 
Tonle tole..SlST. n'm'1, 
etc. A hop must. Si 1 13 AC. 
O 60 Insulated Resistors 
Ilte. 1. Iw'. to 1 met 
1 ci too. Worth $15. 51 

to SWITCHES 
Micros. bower. 
types. Esc. variety. $1 
Worth 5111. 

SS RESISTOR SPECIAL 
Carbons. prevision, 
to 511W. 1 too. $1 
Worth SI1. 
It 10 VOLUME CONTROLS 

c 
me"_ .l,1,1S .ithso 

itch, or, 15. 
i 

O IS AC -DC LINE CORDS 

e1 r S1 ;oblI ñ105.short 
O 30 PRINTED CIRCUITS 
Resistor 

O 

A romlensor51 
(CRYSTAL MIKE. mini 

I1- >I. soli- Si T1uo cps. 
rI HEAVY DUTY line 
1 K Is, all . $1 . 

ft. lengths. 
2 SUN BATTERIES 

LW . nsitve ekts. $1 
251' sire. 
O 10 Tranlissor Socken 
Fit iralislaors and Si 
mini 

8 PNP TRANSISTORS 
Worth 519. lulls,' of 51 
ws o l3'Power 

Transistors 
F,o au lopes Or S 1 no Ise. 

SILICON RECTIFIERS 
sole, lop 11111 Si 

Li 7. Selenium Rectifiers 
11' VAC. 05 Mil Si el. 

2S PILOT LITES 
Rae A Wes: S1 
1.3 to OV. 
O S MICRO SWITCHES 
Sore! 11 S VAC, Si NIKT rant. 
C S25 RELAY SURPRISE 

ti 
nlnned sntisfar 51 
. r SO Precision Resistors is s ..,14,1, 111. 

4 IIRAND NEW 11.145, 

Si 
2 'TINIEST' IFS 

e.451 
4.1 

I ".150 
nststn 

k, 
GIANT SOLAR DISC 

Si 
6 cono SETS \ 4r. 0.0. loop; 2. 

45,55.5 - 1s, black. $i 
6 ROLLS OF TApoPly Esi 

io.'1.1 1'Io11an A 

'SO HI.Q CONDENSERS 
,....,1.'ee. o 

CLIP 'N 
MAIL! 

USE AS 

ORD A GRAM 

.I 

243 EVERETT AVE 

50, 
. 

CHELSEA MASS. 
Dee I, -for cahun_ 

TO 1/111/1 

128 

I :1nn ..1 . üL 
u11. D. 

s Include Postal 
CLIP OUT A. r.,AIL. 

s.tcm +, tw win uphuuo.. ,nul a 1ush- buu11n' 
controlled utpc I r.11spprl met hauian :ill bousd 
in a moulded filter case measuring II" x 7!t" x 
111_" 

I Ile unit codes complete with nlierophuncs. 
conutrl iug tables. a reel of blank uq)c. and a 

lake -up feel. 

FM /MULTIPLEX ADAPTER 

33 
Str berg- Carlstm is now marketing a 

mtniatut'. all- tal.i.tot ay! FM multiplex 
adaptor that .ulapis his qualils I' \I tuner to 
receive stelell nndliplt'y bloaduss. 

t he new unit. SI Ili111 tail be installed in a 

platter of minutes. measures 3" x x It1/2 ". 
Since it generates .irtually no heat. this separate 

l attar component can le placed anywhere on 
the chassis. 

he adapter features stereo separation of more 
than 20 at ant :tic elect ionic balancing which 
clim in:10s eia0ual controls, automatic adjust- 
ment of \ Itiops input signal Iovcls. and a.f.r. 

34 

STEREO AMPLIFIER 
\Iagltatollc .L IIlplifiir and Guitar 1)i x(5(011 

has recent]. introduced an exlensi t line 
of hi-fi amplifiers, sacral models 01 Which in- 

curpor:te the II I I rescrbrral ion tait as 

well as tilt' 111111'5 p:nnle1 stelt'o .¡Mato. 
the \hKlel -1$11 shown in the photo has I I 

tubes. two o11tppl III-mats nailing ",U .saur 
output. 1(511 titstoo1 designed exil'Illlt'1Lr:ltlgt 
hi ll 12" speaker.. Iwo matched i" x 7" 1.111 

midst :uigt - speaker. with highlrcquencs dtll11s- 
ers. Iwo sep.nalt input channels. .lore. input 
jack. a 1.111 po.iliun .witch, jack. 1111 two sep- 

arate reedit' speakers. and the placated stereo 
vibrato Breuil. 

l -he line oilers units with outputs Of from 
.) to 10 15.5111s. 

CB- HAM -COMMUNICATIONS 

CB ANTENNA LINE 

3[ 
Clc.O Ite:uu \nn Una Corporal' i. 111)5 uG 

V9V9 
Ice ing .I seas .et ie. 111 ceenOm\ anlenu :s. 

Mt' \Rodt'l Il' -I griwul -plane lea nn e. a 911919e 

design with a I" diameter abet) vieuu'0I and 
drooping laded. to gist. inipl ou'd inipodaitt 
marl ' g with nl:nial lead Table. I ht \Itxlcl 
C lt\':t is a iluro.t'lcnit'nt Sagi for 27 ant. catit lull 
.11) and .15 wa elengtll Sparing. 

36 

AUTOMATIC SIGNAL DEVICE 
\quatrunil Industries has developed a port - 

able. eass_ln.nperate listresssignal tr:usutil 
Ire fur boats which is being marketed as the 

Dosignt'd 11 iran.ntit all SOS signal on 2182 

ke'.. the unit has a selLtuDt :lined power .11111 ce 

111111 is at tisane! in an emergency at sea siuq)I. by 
extending the antenna assembly. 

I he unit is lise inehtS in diameter and twenty 
inches high with the antenna collapsed for stor- 
age. It comes plete with its own stowage and 
carcying casse. Colored a brilliant "distress - 
orange" to pros ide maximum \ i.ibility. the trans- 
mitter is designed to float. Its effective range 
allows its signal ta be heard and fixed on inland 
and coastal waters. 

CB TRANSCEIVER 

31 
Stonarch Electronics International, Inc. has 
ammunced the ¡n st la hilils of a put kel-rin! 

transceiS er for the CB 
sers ice 

Designed to operate 
with a range of a mile 
or more. output pow- 
er is IDO mw. The 
transmitter is a eves - 
tabcontrollcd i.f. OS. 

cillatm' while the re- 
ceiver is a crystal-con- 
trolled supcncetcro- 
dyne. 

Its Il i llt'-Ira llsislnl 
chitin is poverty! by 
seven standard pen- 
light cells. The rug- 
ged case is 01 black 
impact plasi it- and 
nusuns ti%s "x 21 a"s I Y". The ti.IIlSCeirer comes 
1'0111pllIC with leather case and shoulder strap, 
belt clamp, earphone and earphone case, batter- 
ies, and crystals. 

38 

V.H.F. NAV /COM SYSTEM 
Aircraft Radio Corporal' has introduced 
a new rr..lalrtonl rolled. lightweight. local. 

tonirol s \.Is/Cont ssstcpl for light planes 
as I61 \blot :117 \. 

'I be nc(5 ...am. designed to 1'ST) Calegors B 
reatirenlonl.. 1116.1. blond IiiIìl ing :Ind trans- 
mitting cove( age of '.OR. 1.U01. and elulnnmica- 
tiuis frequencies. II transmits on :hill (hamlets 
and Ferri\IS 011 :1811 chamois. II tis.ols :111' sup- 
plied ..ills Ia. original equipment. \s it no mod- 
ifications n11nird Intel. I r:ninnlisiln range is 

from IIS l0 19-,!1) ml. in - .ILLt..lep.. II I.rci.e. 
\'O IL .11111 ten. It11ml Ills to I I7.9 nit. plus I80 
cllun a tin i onion. channels Iron I18 III I _11.9-, Inc. 
i0 -dl Lt..relos. 

PORTABLE CB UNIT 

39 
1'0111rac 111110.11 it, In. h1. nn` inlro- 
eluted a perlabk 11511 IS.n uni) lot li in (:11 

Ile Ctl111 I' 'll'Is 
11áI Ilsislll i /1'11 1 15:l 

Illillt'l'- 1 lItsig- 
tutlt'11 Ibo "( 1 -21)0.' 
IIptIAIt'. in paths Ir 
with e\isling nwbilc 
and hast equipnu'llI. 
Pulser is su pplird 
11'0111 starlland 9 -soli 
dew b,ilit'1 il'. re- 

chargt'able nil hvl -tad- 
Ill 111m 11:1111'1 Íe.. 

I lit' 111111 11e:111Il'. 
I i 1t' 2' 1 's -,' .11111 .s sighs !f eunu's. I he Circuit 
frames 51 plc- .Io.lalk ...itch and and eight-sec- 
tion ICI('.tipi11g antenna. 

NEW HAM RECEIVER 

4n 
al ¡Carlit (o.. Iut. 11.1..11111111 lilt- \ Intel 

X('1!III rt'ui\t'l 11 ils line 111 .hut 
tary. an! :un.nour lt'tei\iug vquipmrnl. 

I he nt' ' unii leattnes an cxrhl.ise dial selec- 

tor .shish preside. Tl librateti ban! \prt'ad for the 
pop111.11 ¡1111111.11 ìo11:11 In oadcsl hands as well as 

excellent :meat a b:rldspread. Dual tonrersinll on 

all Lama altos, 1 011. eliminaie, the possibility of 
unwanted linage signals in all lining ranges. 

here select is ils pmililns :Ire prosidtd: 600 

cstic.. ;i kt... and i Lc. 

ELECTRONICS WORLD 
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lite unit is horned in a steel Chassis and a duo - 
tone blue cabinet with steel panel. 

MONITOR RECEIVERS 

41 
Outer(' Electronics. Inc. is now olle'ing a 

split-channel monitor nt riser w Nth pro - 
sides clear. strung let cpt inn of nrowat radin 
cnnununic;u inns es rn under the m ost congested 
signal liliuns. 

\sailablc in tao models. the \I R :HI -X and the 
AIR if)X, the units i:lu be installed wherever 
standard ill -salt a is iitailable. .'t buihiii whip 
:antenna pima! s Idcqu:uv It(rpliun in t 

areas. with Icimin:Js }ambled lot an external 
antenna if ieguit cd. 

The \Isaicl AIR 315X is designed for 21-7,1 inc. 
while the AIR 10.X otters 147 -17.1 Inc. I he stand - 

aid model is single channel but an optional ter 

Iure is a 10111 n swiuh Ilan pannil, selection 
of 2. 3. nr I pre_sciccicd two ¡tat radio r !Jamul. 
with a .plead ul l'; ul thanucl Irequenn. 

42 

FM SIGNAL GENERATOR 
\licrodot Inc. is now ollering an L \I signal 
generator whin h has been specilielilt de- 

signed lug checking out mainland receivers in the 
400-550 i0 Inc, baud. 

The \lode! 112 features direct six place digital 
readout of Ilc(l neat s, accu late to within 1 kt. 

Just Out 

FREE T 
and your friends 

RADIO SHACK'S 1962 
ELECTRONICS CATALOGS 

( :ontinwuus 111 1uruu cuccrage is inns ided by a 

single tuning tonna] and 00112'; :null et pre. 
Sails Ilu oughuul the Irrqucros naugr. f lrqucncS 
slahilirs is .Illht-I'; per hour. 

I Ina instrument ran be used for tltquencs 
scan h. croiser alignment. bandwidth testing. 
Il istl iminator medsIUvenents. .rosit is ils nuasurr- 
menls. and check out of command receisers as 

Sst-ll as for impedance and fifer attenuation mcas- 
laI I 'malts. 

MANUFACTURERS' LITERATURE 

INDUSTRIAL RELAY DATA 

43 
G Electric Cosnpant has issued .1 12- 

page hulictin ichith des(I ihes a nvss lu -.nap. 
:001.111 ¡Al indnsu IeLIS designed tu (ut ionnol 
panel .igu re9uìlonI('nls. the publi(ali,u I8116 
let in ( ;E. \-7:12!Ií disc usse+ the elintinat inn of the 
need for a airing lough. includes a photo with 
call-outs ishi(Ii explain how the new eclat is de- 
signed to tu tti' st iling nul installations casier. 
and incorpornes text m:ucrial "plaining ii -t- 
Isles :old ads :nnagts. th'dering information and 
outline drawings are included. 

44 

ELECTRONIC CHEMICALS 
Injetturall Co. is offering a six -page cata- 
logue cusrring :m extensile line ul rhemiuils 

for the electronics industry. 

1 

1 

1 

1 

1 

1 

pead 
EVERY NEW 
SUPPLEMENT 

FOR NEXT 
12 MONTHS 

Our bigger, 
better catalogs 
offer the widest 
line of electronic .r . 
parts and equip- 
ment in the world! Stereo, Hi -Fi, 
Ham Radio, Test Equipment, 
Pre -Recorded Tapes, Tape Re- 
corders, Records, Parts -plus 30 
pages of Kits! 340 pages -over 
100,000 items! No Money Down 
credit terms. Every item backed by 
a money -back guarantee of satis- 
faction. 

Radio Shack Corp., Boston, Mass. 
mommomimmommommom 

RADIO SHACK Corp. 
730 Commonwealth Ave., boston 17, Mass. 
Send Radio Shack's famous electronics catalogs 
for one year -FREE and POSTPAID. 

Your Name 

Your Address 

City and Zone State 

For Friend 

Address 

City and Zen* State toto=- - - -- 
61L6C 

61L6C1 

w SUPREME 1962 TV Manual 
AMAZING BARGAIN 

The new 1962 TV manual is the 
bargain of the year. Covers all im- 
portant sets of every make in one 
giant volume. Your price for this 
mammoth manual is only 53. This 
super -value defies all competition. 
Other annual volumes at only S3 
each. Factory service material sim- 
plifies repairs. Includes all data 
required for quicker TV servicing. 
Practically shows you how to find 
each fault and make needed repair. 
More pages, more diagrams, more 
service data per dollar of cost. 

TELEVISION SERVICING COURSE 
Let this new course help you in TV servic- 

ing. Amazing bargain, complete. only S3. full 
price for all lessons. Giant in size, mammoth 
In scope, topics just like a $200.00 correspond- s^" ence course. Lessons on picture faults. all 
circuits, tuners, sync., short -cuts. alignment 
facts, hints. UHF, antenna problems. á trouble- shooting, test equipment, and 
advanced video analysis. Special, only 

SIMPLIFIED RADIO SERVICING (Introduction to TV) 
e.x11:1111. now 11 U.,. comparison method to Ili. S1 SO Minn,. NI an. ,1 1'01' :Ú al Inn ,ulna ' 

1` 

11011x , n., ,r III.II'ilaUnl-. InIr,IIU,t11m 10 15 
, I -Iwlnl0tln4 Illnt.. .1111 .,I.. New tIiIIoIi. 

RADIO VOLUMES 
RADIO DIAGRAMS 

Your best source for all needed RADIO 
diagrams and service data. Covers 
everything from 

m 
ost recent 1961 

radios to pre -war old- timers: home 
radios. stereo, combinations. transistor 
portables, FM. auto sets. Only 52 for 
many volumes. Every manual has large 
schematics, all needed alignment facts. 
printed boards. voltages, trimmers, dial 
stringing. and hints. Volumes are big. 
81_x11 inches. about 190 pages. Sec 
coupon nt right for list of SUPREME 
popular radio service manuals 

Supreme Publications 
Sold by All Leading Parts Jobbers 

Supreme Publications are accurate, easy -to- follow, complete, lowest in price. 

November, 1961 

COVERS ALL POPULAR SETS 
Here is your service data for faster, easier TV 

repairs. Lowest priced. Best by comparison. Su- 
preme TV manuals have all needed service ma- 
terial on every popular TV set. Helpful, practical, 
factory- prepared data that will really make TV 
servicing easy for you Benefit and save with 
these amazing values in service manuals. Only 
S3 per large vo'unte. Used by 184.000 wise service- 
men for faster repairs. Join them: begin to make 
TV repairs easily and quickly. 

SIMPLIFIES TV REPAIRS 
These grant TV manuals have complete cir- 

cuits. needed alignment facts. printed boards. 
servicing hints, production changes. voltage 
charts. waveforms, and double -page schematics. 
Here are your authentic service instructions to 
help you do expert work quicker: and priced at 
only 53 per large annual manual. Repair any TV 
model ever made by having in your shop all 
15 volumes as listed in coupon. Your special price 
for all. only $42. Or try the new 1962 TV man- 
ual to see what amazing bargain you get for S3. 
Send no -risk trial coupon today. 

The repair of any TV set 
is simple with Supreme 
Television service man- 
uals. Every set is covered 
in a practical manner to 
simplify trouble -shooting 
and repair. With this help 
find toughest faults in is 

iiffy. Most $3 TV volumes 
cover a whole year. Buy 
Supreme Manuals only 
once each year instead of 
spending dollars almost 
every week. 

NO -RISK TRIAL ORDER COUPON 
SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Pork, Ill. 

1961 

1960 
1959 
1958 
1957 
1956 
1955 

1 These annual 
1957 RADIO volumes 
1951 

954 

specially priced 1951 
at only S ,S0 1950 

1949 each 
1948 THIS GROUP 
947 ONLY 

1946 
1947 
1941 

EACH 1940 Name: 
1926-1938 Manual, S2.50 
Simplified Servicing, 51.50 I ,Address: 

Popular RAr`1O 

at only S 

Diagram Manuals 

50 
each 

2- 
Rush today TV manuals checked L below and 
Radio manuals at left. Satisfaction guaranteed. 

New 1962 Television Servicing Manual. only'.. $3. 
- - 1961 TV \annual. $3. 1960 TV Manual. $3. 

' Additional 1959 TV. $3. Early 1959 TV. $3. 
1958 TV ).l a14..1 $3. Additional 1957 TV, $3. 

"- Early 1957 TV. $3. 1956 TV \Innual. $3. 
Additional 1955 TV, $3. Early 195$ TV. S3. 
1954 TV. $3. 1953 TV, $3. ' 1952 TV, 53. 

- 1951 TV. $3. Master Index to oll \bmunls. 25t 
New Television Servicing Course. complete... $3. 

I am enclosing S Send postpaid. 
Send C.O.D. I am enclosing S....deposit. 
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1 

U N IVAC 

FIELD 

ENGINEERS 
For Univac 

Vissile- Guidance 

Computers & Tactical 

Data Systems 

Field engineers are now being 
selected for maintenance assign- 
ments on ultra -reliable Univac 
missile- guidance computers and 
other military electronic data 
processing systems. 

Openings involve maintenance 
of the Univac ICBM guidance 
computer, first of its size to be 
completely transistorized. 

Applicants must have at least 
2 years of formal education in 
Electronics with 3 or more years 
in maintenance or maintenance - 
instruction. Experience should 
be associated with complex elec- 
tronic equipment such as TV, 
radar, sonar or digital comput- 
ing systems. 

Before assignment, you receive 
2 to 6 months training at full 
pay in our St. Paul, Minnesota, 
laboratories. Benefits include 
company paid life insurance, hos- 
pitalization, medical and surgical 
benefits, relocation expenses and 
living allowances at field sites. 

Openings also for qualified 
instructors with backgrounds 
similar to above. 

Send complete resume of edu- 
cation and experience to: 
R. K. PATTERSON, Dept. CC -11 

ArPMLigitivit- fftlffid. 
K/<LI'fIJL. 

Division of Sperry Rand Corporation 
2750 West 7th St., St. Paul 16, Minn. 
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Iadtided in the two -color catalogue are 010,10 
and descriptions of cements, lubricating oils. 
yoke remover spray glues. dial -cord compounds. 
circuit freezer, cleaners and polishes of various 
types, among other items. 

SILICONE MOLDING FACILITIES 

45 
Dow Corning Corporation has established a 

J neto customer service facility to render com- 
viete and comprehensive engineering service to 
cud users and fabricators of parts made from 
silicone molding compounds. The company has 
prepared a sell- illustrated 8 -page brochure de- 
scribing this new service and facilities which it 
is offering to interested persons on request. 

MOLDED WAFER CAPACITOR 

46 
AMP Incorporated has published a two -page 

U product information bulletin whkh (lest tubes 
a new silicone rubber molded wafer cap:R ioo. 
In addition to covering this new item in detail. 
the bulletin also describes other of the thousands 
of capacitors produced by the company. Rs-rle. 

sent :live specifications are ghee on the line. 

PRECISION WIREWOUNDS 
4J 

King 

Electric Company is currently Offer 
copies of its Bulletin O-1 which pros ides 

electrical and mechanical specifications on its 
complete line of stable, encapsulated precision 
wirewou not resistors. The single -page data sheet 
lists general specifications and details on both 
axial-lead and radial -lug types. 

48 

CLOSED- CIRCUIT TV DATA 
kin Tel Division has just published an 
8 -page. 2 color catalogue covering general 

applications of closed- circuit television systems. 
The booklet includes photographs of actual in- 
stallations. block diagrams of systems for varions 
applications. and a general discussion of the 
uses for such CCTV equipment. 

HI -FI AUDIO TUBES 
An General Electric C pany is now offering 
la copies of its Bulletin F D2622 entitled 
"High. Fidelity Audio 'tubes." This 12 -page bro- 
chure describes the extent and features of the 
firm's growing line of audio tubes designed es- 

pecially for Ili -fi. Included are specifications on 
the current line of 20 amplifier. preamplifier. and 
rectifier tubes as well as information on design 
features and manufacturing processes. 

50 

R.M.S. VOLTMETER 
John Fluke 'il lg. Co., Inc. has an 
the availability of a technical data bulletin 

dcxc ibing its new true r.ms. voltmeter. This 
instrument. which measures virtually all talc( 
forms user a broad (10 cps to 7 mc.) bandwidth 
and provides 100 suss sensitivity, is pictured and 
described in considerable detail. 

51 

P.A. AMPLIFIERS /SYSTEMS 
Ilarman- Kardon. Inc. has issued a four -page 
folder describing and illustrating its "Com- 

mander- serie, of p.a. amplifiers and systems. The 
catalogue details the features and applications of 
12-. 33 -, and 1011 -watt amplifiers. a phonograph 
top common to all units. locking panel rovers. 
:nid a e bination mixer M T:nnp. 

QUARTZ CRYSTAL DATA 

52 
Texas Crystals has announced the Availability 

L of its new catalogue and price list No. 9h I 

which includes diagrams of oscillator circuits. a 

history of the manufacture and use of quart/ 
crystals. as well as details on crystals for CB use. 
low- frecplency crystals, ham Units. plated and 
pressure -type crystals, special prototype models. 
and a list of the company's representatives. 

STEREO BROCHURE 

53 
Electronic Instrument Co., Inc. is now offer- 
ing copies of its -I -page. _ -colol illustrated 

brochure entitled "ll'hy Stereo?". l he booklet 
contains pictures and diagrams to make the entire 
stereo concept clear and simple. . 

CLBiA GEMJ 
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R COLUMBIA'S CLASSIFIED CORNER E 

TCS SET: Complete. 12 V. Recondit 1150.00 
TCS SET. Co dote. 110 VAC .. 199.50 
ARC -27 TRANSCEIVER. Excell. This 
10011th only . ...... 295.00 
RT -B6' GRC r RT -681 CRC. Exceli. Ea. 150.00 
PP -109 12 V. POWER SUPPLY: Excel. 

a. 99.50 
PP112 24 V. POWER SUPPLY: Excel 

n' 

tt 

. Excel. Ea. .. .. 125. 
50 

PRC.6 HANDIE TALKIE: (romp. w /Irook. ..... 
TCK TRANSMITTER: Comp. w /power ..... 99.50 
BC -3l2 RECEIVER: !'x ce 1. Our .peel .,l 89.50 
BC -B69 TRANSMITTER-REC'VER. Excel. 89.50 
PE -I10 VOLT POWER SUP. For thole .... lax.-, I . ... ........ ... 49.50 
SPARES! MANDIE- TALKIES. SCR CERoCu'ip TX 
Equip. etc. WHAT DO YOU NEED? 
R101A /ARN -B COMPASS RECEIVER: 
Excel. i I.' ..579.50 
SA 142,GSA -6 SWITCH BOX: With i'x In70 U Coot Excel. .. .... .... 3.95 
ON -58 GENERATOR: Excellent. New 
low II lr,! ..... 

:dune 
....... .. 35.00 

ON -175 BAG: For adbove generator. Only 1.00 

P111111111=1111======== TUNING 
TN18: ami -tom Mc. Like Ns -w. Each . $35.00 TN19: 1172-2210 Mc. Like New. Each 49.50 

APR -1 TUNING UNITS T: 8ú5 icllecondition. oil1s 5 N -2 ä00 Sc.Exent . (ny 9 
TN -3: 300.1. nom Mc. Excellent coml. Only 19.95 

SOLA CONSTANT VOLTAGE TRANSFORMERS 
INPUT: 95.190 VAC 5u, 60 cye. not.: 
115 V. H 70.4 amps. Full ;89.50 W. rating! Just .... 
PRIMARY: 95 V. Output 115 V. !.: 11.7 
amp.. 1000 W. 50/69 49.50 cycles. Like new. Only ... 

ORIG. CASE FOR BC611 NANDIETALKIE 
1.1.x switch. top 'n I bottom cover, New...54.95 
PP -109 THERMAL RELAY: 2575118.129. 
Brand new. Ea. 20C 
FACSIMILE TRANSMISSION TRANSMISSION 

of faOIR:i 
Model 

ll a1R 
nids vina air or wire. $99.50 BRAND Ni-5' 

RT112 /APXG TRANSCEIVER. 1215 Me. 
Leis tubes .. excellent Condition 53.95 

WIRE RECORDER 
Manufactured by Air King Products. This is a 
complete wire order with amplifier for volte and 

unilc witlh'ra 24V DC h 2.5 Amps. inaid. This 
t has 2 carbon 

m 
icrophone Inputs and one 600 

ohm 
Excel. 

output. 14" long. 8' wide, 8" high. 
Ex 39.95 

BC -375 100 W. TRANSMITTER 
Ideal for domestic use. as well as export marine 
and mobile! .....l: Ìi.12.5uu ire. with props, 
tuning unit. ('w or ati w. Excellent $14.95 

. iii,tC 

ABOVE. t ln gnou Urina 59.95 
PE -73 DYNAMOTOR FOR ABOVE: Input 24 

h u,m, n,m, u.. S /111 it-ri tug L:,., 
I.Ikt- n.. 47.95. Excel. cond 54.95 
TUNING UNITS' For OC -375 Each $1.95 

RA -105 
POWER SUPPLY 

Sell -Out! 
put. .Multiple nu0,m, ,-: 
2400 V.. 541 V.. 205 
V.. 6.:3 VAC ç 12 

maps. 6.3 VAC pry lu 
mhos. Use. a 511.1 

luhes, :l . 2X 2, and 1 - 6x5. will fume.. Good cond. Only 
$9.95. ti 

HEAVY DUTY 

12V BATTERY 

Thorne. A. rdi.ort pier 
charged 12V. 6. 75 
A.11. Ideal for mobile 
radio work. A CO- 
LUMBIA EXTRA. 
Spec. brand 
new 529.95 

MOBILE RADIO- TELEPHONE 
50.1711 Mc. .single channel. t cry control. ntrol. FM. 

ta 6 V. Input: out. 25 W. Coi.,,- crystal 
transmitter. re- 

ceiver. connecting cable and other :i 
ondes. 

antenna. 
West Coast Elect. Good $24.95 condition Only 

RA.91 DRY DISC RECTIFIER 
This unit In e 

x 
c,l i env for hntl.rS charging t:1 

general purpose u . 110 V.AC. ...CPS input. This 
nit will deliver a charging rate of from 2 to 12 

amperes Into a t) to -111 V battery I:3 f 2.1 lead 
:le id ells.1 !'nit has Itrpnl not 0011,01 rirruhit 

lolrakers. 0.15 ampmeter. Fine sand r -olago 
l us tinont. Heavy duty transformer. filter r 

,-nil a selenium rectifier stack.. Brand new $39.95 
WRITE IN for new Bargain Bulletin: 

All orders Fos Los Angeles. 25os deposit - 
M,r d. All items ublrct to prior sale NOTE 
INIMUM ORDER 5300. WRITE TO DEPT. R. 

COLUMBIA ELECTRONICS 
4365 WEST PICO BLVD. LOS ANGELES 19, CALIF. 

Detect Police Radar Traps Before 
They Detect You Plan: $1.00 Kits $19.95 

Y Wired Units 529.95 

RADAR ,KING 
Both S and K Band Oper- 
ation Sets and wired units / Extra antenna* 
Shipped with S band an. 54.50 each tentas nless otherwise 
speahed. 

WARDELL SMITH. ELECTRONIC DESIGNS 
65 Glenwood Road 

par. pnid,,,. Upper Montclair. New Jersey .'!. 7924 

ELECTRONICS WORLD 
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r Now you can build almost any Y3<' 
kind of electronic device! 3 

aaaaraaar,aaaaaa-a,a,aaaaaaaaaaaa-ax 

PART AL CON! LNTS: 

Emis- 
sion -Diode Operation - Diode 
Characteristics -Rectification Power - Supply Filters - Detection (AM 

nd FM). 

Tri- 
ck Operation - The Triode Test 

Circuit -Control -Grid Effect -Tri- 
ode Characteristics -Plate Charac- 
teristic Curves - Plate Resistance - 
Transconductance - Amplification 
Factor-- Interelectrode ('apaci ance. 

Load 
Lines - Operating l'oint - Cathode 
Bias- Cathode Load Lines - Signal 
Amplification - Signal Inversion - 
Voltage Gain- Computing Voltage 
Gain- Cathode Bypass Capacitor- 

istort ion-Sum ma r. 
'! : I I I `II `I I 

I H, Mil- 
ler Effect- Tetroeles- Tetrode Plate 
Characteristic Curves -Outpu: Sig - 

al vs. Secondary Emission - -Pen- 

Iodes - Suppressor Grid -Pentode 
Plate Characteristic Curves -Tet- 
rode and Pentode Characteristics - 

A. C. Plate Resistance--Transcon- 
ducttmcc - Amplification Factor - 
The Pentode Voltage Amplifier - 
Operating Point - Cathode Bias - 
Cathode Bypass Capacitor- Distor- 
tion -Beam -Power Vacuum Tubes - 
Audio Output Stages. 

Checking Components - 
Fixed Resistors - Potentiometers -- 
Capacitors - Transformers and 
Coils - Vacuum Tubes - Where to 
Buy -Test Equipment - Multimeter 
-Vacuum Tube Voltmeter- Oscil- 
loscope - Signal Generators -Other 
Test Equipment -Tools -Tools You 
Will Need-Soldering-Chassis Con- 
struction. 

November, 1961 

Here.are the ABC's of 50 Vacuum -tube circuits 
for electronics experimentation and project con- 
struction- all fully diagramed, complete with 
parts list. 

HOW many times have you wanted a diagram of a basic 
vacuum -tube circuit which you could use as a guide in 

building hi -fi components, receivers. transmitters. intercom 
systems. test equipment and other electronic gear? At last, in 
one book. you can find all the basic diagrams, schematics. and 
other vital information on vacuum tubes and their circuits 
essential for such projects! 

Beginning with the Edison effect (the birth of the diode), 
Julian M. Sienkiewicz. Managing Editor of Popular Elec- 
tronics, leads you right up to the multi- element vacuum tubes 
used in everyday circuits. Vacuum -tube circuit design is 
described in understandable, down -to -earth language. Plate 
resistance, transconductance, gain, load lines, characteristic 
curves and the like will no longer be mysterious terms but 
useful tools for your work or hobby. 

You'll Become An Expert On All Types Of Vacuum Tubes 
The first four chapters are devoted to the operation of 

diodes. triodes, tetrodes. and pentode and beam -power tubes. 
Chapter five covers construction practices. tools. and test 
equipment. along with workshop hints that will be a real 
boon to all who want to get the most out of their equipment. 
Chapter six contains a collection of fifty vacuum -tube circuits 
that gives you a basic library of useful circuits for quick and 
trouble -free reference. 

One hundred vacuum -tube schematics. plate -characteristic 
curves. simplified diagrams. test circuits and other selected 
illustrations supplement the informative text to make this book 
one of the most useful and invaluable manuals for your elec- 
tronic experiments and hobby projects. 

194 pages, 100 illustrations $4.95 

ZIFF -DAVIS PUBLISHING COMPANY 

FI FCTRONICS ROOK SERVICE 
One Park Avenue 
New York 16, N. Y. 

Please send me VACUUM -TUBE CIRCUITS FOR THE 
ELECTRONIC EXPERIMENTER for a free 7 -day trial ex- 
amination. I understand that if I ani not completely satisfied, 
I may return the book and owe you nothing. Otherwise, I will 
remit 54.95 plus small charge for postage, packaging and 
handling. 

Name----- - 
(please print) 

Address 

City Zone State 
EF 566 

SAVE afONEY! Enclose 54.95 in check or money order, 
and we will pay for postage, packing and handling. Same 
return privilege and prompt refund guaranteed! 
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LIMITED QUANTITY SPECIALS! 
AN /ARC -27 RECEIVER- TRANSMITTER r'L}l' 

. , M,gaé I 1` 
L, lie 1'1aU lu-U y.. Pio tone-modulated nrs. Provision. for 

5 
c. 

rein., 
',."fum2 

l-7t 
nVnflrtenuI7117PEUnAL 19500 $ ,.l. Mounting for Above piete Operating .Lan uni for above 

BC-312 
h 

RECEIVER ,: hands, 
151111 

Etf 
]2. I, I I 

BC -314 RECEIVER I- ' N:. 
1 

el ntlnui. "rupine 
no 1. In 11 V ,.i I.' he New ...$59.50 

110342 RECEIVEII AC only. Excellent 

in' -148 SUPERHET RECEIVER 1 . 

r rnr l' 1.'k 479,50 
-26 RADIO REMOTE CONTIt01 RI 4. all 

59.95 
Isla, 

N PRC 6 5.il M 1 7.511411 
COI 

.1 renn' 

PE -101 -C DYNAMOTOR 
for MOBILE POWER SUPPLY 

$7.95 

ATTENTION: IMPORTERS-EXPORTERS Z 

of ELECTRONIC EQUIPMENT A % 

We specialise in the ..ne equipment 
A 

. NlnT I 
.. ! -lou.r11 A 

- ltirl I , 

In handling 

3 

LORAN APN -4 
-r..n,. FINE QUALITY 

i ' ë =4 NAVIGATIONAL EQUIPMENT 
Determine esael geographic position of your .mat or 

plane. Indicator and receiver complete with all Babes 
t eI,.I,1. 

and RECEIVER R INDICATOR ID6 8 / APN $49.50 
R-913 A complete with tubes. ` 

n Receiver-Indicator us is.. HIL \NU Si t 
$88.50 

INVERTER POWER SUPPLY for loran. 51 se 
r Ia. INIl'T: 2.1 V Ire' 7 

i' 
t 

1' 
n 

1 I5 \ 1I' , 1n.í A.1111. sot ,ties. (e' , 

Iwn t' glin pk'. lu BRAND NEVI' 040. Sii 
12 Volt Inverter Power Supply. Like New I' i i. 
Shock Mount for shove .......... Sass 

We carry a Contour le line of spare parts for ahoy,. 

LORAN APN /4 
OSCILLOSCOPE 

Easily converted for u,e tin 
radio -TV service bench. 
LIKE NEW! Supplied wish 

7a 
Xi. 

61 a 
: 

1" Scope. type $14.50 .CPI only 

100,15 015 .tl5 i RCC[IVER h INFIC510lm 

S79.50 

FAMOUS BC 

1F 

(' , F% 

Ni 

nhD 
NEW 

°Ilea(ll 
n fartmy 

- I, ping weight 
PE1101C Dynamotor. 
UHF Antenna Assembly 
Complete Set Of 
Control Box 

SPECIAL 
11C-045 

(1 `hose MIIISTE 

-645 TRANSCEIVER 
15 Tubes 435 to 500 MC 

JVtirJ fur 

B nn 11` 4 h - 

n J and mobile 45 
410 Ille. sion expe 
mental 470-500 mc. 15 u'e tut alone worth 
n 

r 
that 1 P ce:1: 4 

7E'7. 4-7H7, 7E6, 2 
1 - I0E6. VVE. , 2 -9 1 

10A. Now c 
new BC -045 liti tube.. b 

carton. 
25 Ills. SPECIAL' 1 519.50 

12 /24V input $7 9s 
2.45 

10 Plugs 5.50 
2.25 

"PACKAGE" OFFER: 
,ml all 

'lnto- " Cot995B 

SCR -274 COMMAND EQUIPMENT 
ALL COMPLETE WITH TUBES Like 
Typ. Description Used Haw 

HC 45:1 Receiver 101.550 KC $12.95 $14.95 
115.454 Receiver 3.8 Mc 10.5 12.5 
R(' -455 Receiver 0 -9 Mc 11.50 13.95 
Marine Receiver 1500 -3000 KC Brand New..118.95 

110 Volt AC Power Supply Kit, for all 274 -N aim 
A102.5 Receivers. Complete with metal 

57.95 
k!actor,/ wird.otecieli. ready to op.rate 311.50 
SNARED TUNING KNO Inc 274 -N and ARC'S 
HF.I'EIVERS. Fite BC453, BC454 and 490 oI'i rs. Only 

.C457 ITTCR -4.5.3 Me. complete t9.75 
with all tubes and crystal, BRAND NEW.. .11 J 
BC -55 TRANSMITTER -5.3 to 7 MC. Complete with 
all tulle., and crystal. $9.15 1114%, NEW . .. 
T19í TRANSIMITTER 

aq. m.CU eolmplete with $9.95 all 
Nt'45n Sf ndulmilr ........OSEO 3.45 NSW S.95 

ALL ACCESSORIES AVAILABLE FOR ABOVE 

UNIVERSAL POWER SUPPLY KIT 
Enr All C'uminan,l Xntll loirs :und 

INothers ' rqulring: 
PUT:1171 00 cycle. AC'. 

OUTPUT: 4511V DC 61 IOU Ma. - 

tittle 
21V DC is 2 Amps. 

Resigned. using 1, r components. 
Inlmok ̀  1 ` n 110 

04146 $29.50 ctD Ar 

APN -1 FM TRANSMITTER -RECEIVER 
120 In 411 

Mt- 

Aircraft Radio altimeter enuWinnent. 
roi.,. -: 11155. 3.125.17. 4- 12x117. 2- 12110, $9.95 1.VIt15li ,plebe with 0,11.04. brand nvw 

ne ('m 
APN -1 exc. Used ... S6 95 

SMALL DC n 
- 

All 27.5 DC Input 
Overall 3° x lly" Dia 

5069790 100 RPM Delco $3.95 
58410A152 141 RI'S' GE 4.25 
5068750 160 RPM Delco 3.95 
5072735 200 RPM Delco 3.95 
5067127 250 RPM CE 4.25 
5069800 575 RPM Doico 3 75 
513410F5226A 575 RPM GE 3.75 

2 VOLT BATTERY "PACKAGE" 
I -2V. 2n1,1 Ilr. Vlitnrd r: e 

ltal1'ry, Model 2u 2. I" X Jx : hig ................$2.70 
1 -2t'. 7 prong Synchronous Plu.' -171 

- Is Vibrator ... .. 1.49 
1 -Quart Bottle Electrolj le ilia ^_ 

as 
ALL BRAND NEW! C C 3A C 

Cmmh'nalnn Price $5 45 
WILLARD 6 -VOLT MIDGET 

STORAGE BATTERY 4r . 
.1 .\17'1,. `! D NEW. :is " x I 

1:1.16" I . -tarolard Klee.'. 
Ivre only 12.95 

SCHEMATIC DIAGRAMS ;' m ó tui:: nt 65D 
WE HAVE IN STOCK many. many other Wonderful 
Buys I 

( 

Sul Plus Gust Electronic Equipment, not 
shown here. Your inquiries are invited. Send Name 
& Address on Postal Card for our latest FREE 
B ULLETINI 
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ARC -3 
RECEIVER! 

Complete 
with All 
Used 

EPIC $1695 
Like NEW 521.50 
Used .. .... $14.95 
loot to 15611MC.,l7AM.. 

osi pert'et8 
pereseleclotd 

Channels. 28 -voll OC plower input. Tubes: 1.9002. 
66AK5. 1- 125147. 3- 12567, 1.9001, 1.12H6 
2.1251117. 1.12SL7. 1 -12A6. 

ARC -3 TRANSMITTER 

;1695 
522.50 

AN ART -I3 100 -WATT XMTR 

L_ r 
11 CHANNELS 
200-1500 Kc 

2 to 18.1 Mc 

$585o 
Cemolete w"b Tubes 

aim* 
mnuuuflalp 

, Air craft Tanin iurr. ASI. 

1 '1I, 1 lino r 41 Ina 105 1 

ART 13 XMTR as above. Like New 569.50 
6 Low Freq. Ose. Coil for A5T13 7.95 

24V Dynamotor for ART13 11 ,5 
Same above less m ter....... 38 50 
We Carry a complete line of spare part. for above 

b_ .... ma --- mom - - - - -.1 
MICROPHONES RANO I Model Description NEW 

T -17 ....Carlson Ilan,. Mike ...............$5.45 
I R5.35.... Navy Type Carbon ¡land Mike 4.75 I 

HEADPHONES aleellent BRAND I Model Dracri pion Used NEW I N5.23.. High Impedance í2I8.. $4.49 
NS -33.. Low Impedance 2.69.. 4.59 I 
MS-SO 

6 U III 
ow lion 

It Imp. 
f U 'w ttll 3.75... 7.95 I 

T EPHONICS hm Low Impedance DEAD- 
111t\NI NEW PER PAIN $3.25 307A I I with PI.55 plug and 3X20 .lack .90 

oo 
5 0 

ma sfl am s s s s s ma am 

BC -906 FREQ. METER -SPECIAL 
CuVity type. 14,5 to 2::. -, Mr `i"\t 
BRAND NEW. complete with 

I antenna. Manual and original 
calibration charts included. I`m, 

PR IC $10.88 I "!,' 
BAL221 FREQUENCY METER 

SPECIAL BUYI s excellent frequency 
standard equipped with original C20s. 

has ranges from 
125 14c with crystal check 

ori kn with 
original Calibration Book. Crystal. and 
all tables -LIKE MEW! 
l'nnmdulate,I . $72.50 sio.touard .999.90 
RA133 original A.C. A. . 

Wow 
supply mad, 

Eer a C with 1l022. Wired and $18.9,..sed 

SCR -625 MINE DETECTOR 
Complete nona!de o t in original I $27.50 wzen a cn ...r, ol 

ri. 
. 

DYNAMOTOR ASSEMBLY 
Very tine unit. made by Collins 

\ 
Radio. Consists of TWO Oynamotors 
mounted on filter base. 
Dynamotor mi 

INPUT OUTPUT 
12vpc k 3.94 zzovoc 100 ma. 

' Dynamotor C2 l r J l Ilv DN 
P, T 

9 .9A 400VOC 
UTPUT 

O Ma. 

BRAND NEW, 1 original packing. Is, 088 
29 ins. wt 

OUR LOW PRICE 

MOBILE -MARINE DYNAMOTOR 
Model DM35 

Mr Input Ile DC. ttput- 629 
DC a 225 a. for pr 
talk k intermitit tennt operation. 
SM1pg- wt. 14 Ills 
OUR LOW PRICE. $9,45 
BRAND NEW 

OTHER DYNAMOTOR VALUES: Excellent BRAND 
Type Input Output Used NEW 

0M -25 12V 2.24_ 250V .050A $4.50 
DA-1A 28V 1.64 230V .100A 3.25 
0M -28 28V 2241f .07A 2.754.75 
DM -324 28V 1.1A 250V .05A 2.45 4.45 
DM -33A 28V 511 575V .16A 

28V 7A 540V .254 1.95 3.75 
0M -340 12V 2A 220V .080A 4.15- 5.50 
DM -53A 28V 1.4A 220V .080A 3.75 5.43 
DM -64A 12V 5.IA 275V .150A 7.95 
PE 73C 28V 20A 1000V .350A 8.93 14.95 
PE86 28V 1.25A 250V .050A 2.75 3.85 

Please include 2540 Deposit th or der -Balance C.O. D 
or Remittance on Full. 50e Handling Charges on all order, 
under 55.00. All shipments F.O.B. Our Warehouse. N.Y C 

All Merchandise sublect to Prior Sale and Price Change 

G & G RADIO SUPPLY CO. 
Telephone: CO 7 -4605 

Mail Order Retail Sales 
51 Vesey St. 75 -77 Leonard St. 

New York 7, N. Y. New York 13, N. Y. 

1 Ilill 

BC -603 FM RECEIVER 
20 TO 27.9 MC, 
Excellent Used 
BRAND NEW .. . .18.95 

.: 
:huttpn cow 

tu Complete with speaker. 
1.6110. 1.0,1. 2.1041.7. 
EXTRA sE'r OF In TUBES FOR AI,. 
I - n l n w In original boxes 53.95 

FT237 MOUNTING BASE for Bt'.803 Revr $5.95 ,,,,,I RC.dll I xmluer. Brand New 
( I2 or Zed ally2!molor for Move. 

Brand New $5,50 Exc. C 4 
8C -683 FM Receiver. 27 to ax I Me. $33.3] Complete with all tubes. Like New 
4- Section Antenna for SC603, 853 Receivers. Coo 
pltte avitlt tempting I,:,.e. BRANI NE.W $4,93 
EC604 TRANSMITTER- COmpamm, u, it for RC -Ou.1 
t toar abuse. tV'It II nul 411., -. Ili {VSI, SE'W 56.9', 
4Section Antenna for BC -604. 684 Transmitters. 

utile.- with mounting ,.'. 111tVNII NE\\'. 14.90 
We Carry a complete line of snare parts for above. 

SPECIAL! BC -603 FM RCVR CONVERTED 
FOR ANY FREQ. -30 TO 50 MC. a rat $2950 
.1C POWER SUPPLY FOR BC603, 683 

Lan ' ' 

ne Isle 
V U,' , Ma. _iVAC a rm 12 NnV: 1.: ... s1Ó.20 
Conlon... 11240 -page Technical Manual for 5C6O3. 
604 53.15 

BC -605 INTERPHONE AMPLIFIER for above. 
BRAND NEW Each $4.95 

ARN -5 -C AIRBORNE Equipment, to t' Str, ai corm Il' circuit. Tnl,. In 
1 41 12.$N AJS. r Crystal Controlled 

on O channel,. Like new. 512.95 
BC 733 0110" 10-Tube Aircraft Re ,.. 

4- I- /118 II III I I1, OI. 1111/11 it, 
1 ,: 1:a 1 , I for l 'k' -putnik 59`95 

SCR -522 2 -METER RIG! 
" t.,- bu)" VITE 'Cconniutcr.reeener. Do, I],. 51 

. 1.11:1 ur H. S1 :11/e mn,l!v,l. AmpItnle 1 i 

I heene ,pin: fa.l' rxeell,nt r " " 

SCR -522 Tranm,tter- Reee,ver, complete wan 
111' 

la 
top rack and metal case. $Y9.5B COMBINATION. Like n 

,^ Q C] of7, 
o 'O' O 

TS -16 APN TEST SET 

1 1 1 i. 

1 1 1 1 1 f t! I 
1 K 111 

1 11/11 V DC Input. 
with connecting ti,tnbe., 

.1nn,.,ly. " 111,ND NEWen.$11.95 

BC -433 RADIO COMPASS RECEIVER 
200 to 1750 Kc in 3 bands. 28 V DC 
power supply required. Complete with $21.50 15 tubes. BRAND NEW `P 

ASB -5 'SCOPE INDICATOR 
NEW. includ- 

ing all tubes. together with SBPI Scope 
Tube. Originally used 
in Navy Aircraft 
RADAR equipment. 
Easily converted for 
AC operation. 
VALUE $250.001 
OUR 
GDR 

LOW Dl5.95 PRICE 

BC -638A FREQUENCY METER 100.156 Mc. Mal con- 
trolled. Rack mounting. For 110V AC operation. Less 
crystals. BRAND NEW $29.50 
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ó ELECTRONICS MARKET PLACE 

RATE: 60e per word. Minimum 10 words. January issue closes November 1st. Send order and remittance to 

ENGINEERING Education for the Space Age. Northrop 
Institute of Technology is a privately endowed, non- 
profit college of engineering offering a complete Bach. 
elor of Science Degree Program and Two -Year ac 
credited technical institute curricula. Students from 
50 states, many foreign countries. Outstandingly suc 
cessful graduates employed in aeronautics, electronics, 
and space technology. Write today for catalog -no ob- 
ligation. Northrop Institute of Technology, 1183 West 
Arbor Vitae Street, Inglewood 1, California. 
ELECTRONICS! Associate degree -29 months. Techni- 
cians, field engineers, specialists in communications, 
missiles, computers, radar, automation. Start Septem- 
ber, February. Valparaiso Technical Institute, Dept. N, 
Valparaiso, Indiana. 
EARN $150 Week Mechanical, Electronics Drafting. 
Send $2 first Lesson, $25 Complete Home Study 
Course. Prior, Inc., Dept. 121 23.09 169 Street, White - 
stone 57, New York. 

FOR SALE 

TV Tuners -Rebuilt or Exchanged $9.95 complete - 
all types -fast, guaranteed service. Send tuner with 
all parts to: L. A. Tuner Exchange, 46.1 West letter. 
son Blvd., Los Angeles 16, California. 
TUBES -TV, Radio, Transmitting And Industrial Types 
At Sensibly Low Prices. New, Guaranteed, 1st Qual- 
ity, Top Name Brands Only. Write Fo Free Catalog 
or Call WAlker 5-7000, Barry Electrorics Corp., 512 
Broadway. New York 12N, N. Y. 

DIAGRAMS for repairing radios $1.00. Television $2.00. 
Give make, model. Diagram Service, Bzx 672 -E, Hart. 
ford I, Conn. 

GOVERNMENT Surplus Receivers, Transmitters, Snoop. 
erscopes, Parabolic Reflectors, Picture Catalog 10e. 
Meshna, Malden 48, Mass. 

GOVERNMENT Sells Surplus: - Electronics: Oscillo- 
scopes; Transceivers: Test Equipment: Radar; Sonar; 
Walkie- Talkie: Boats: Jeeps: Aircraft!: Misc. -Send 
for "U.S. Depot Directory & Procedures"-$1.00- 
Brody, Box 425(RT), Nanuet, New Yort. 
PROFESSIONAL Electronic Projects -Organs, Timers, 
Computers, Industrial, etc. -$1 up. List Free. Parks. 
Box 1665 Lake City, Seattle 55, Wash. 

BEFORE You Buy Receiving Tubes or Hi -Fi Components 
send now for your giant Free Zalytron current catalog. 
featuring nationally known Zalytron First Quality TV. 
Radio Tubes. Hi -Fi Stereo Systems. K ts. Parts. etc. 
All priced to Save You Plenty -Why Pay More? Zalytron 
Tube Corp. 220 W. 42nd St., NYC. 

"SURPLUS Electronics, Optics. Free Catalog. Thermo- 
electric Devices, Inc. 302 Massachusi Its Ave., Cam- 
bridge. Mass." 
SURPLUS Aircraft Radio Units and Electronic Parts. 
Instruments, Controls. Power Supplies, Resistors. Ca- 
pacitors, Many Others. Free List. Echols Electronics, 
Box 5522, Arlington 5, Virginia. 
FREE Confidential Bargain Sheets Electronic Compo- 
nents- Lowest Prices Guaranteed- I;napp - 31741/4 
8th Ave. S.W., Largo, Florida. 
WRITE for stereo component prices, no catalogues. 
We ship anywhere in the U.S. (We say: "If you can 
beat our Prices, You're lying. ") Mat terpiece, 1801 
Kings Highway, Brooklyn. In business 16 years - 
Custom made Cabinets for TV, Stereo, Bars & Hi -Fi. 

CIRCUITS -FM Booster, 3 -Inch Scope, $1 each. List. 
Ko -Lab, Box 62, Lake Jackson. Texas. 

INFRA -Red!! Snooperscopes, Optics, Lamps, Parts. 
World's largest stock Infra -red comporents. Write for 
Free Infra -red Catalog. McNeal Electric & Equipment, 
Dept. 11, 4736 Olive, St. Louis 8, Mo 

COMMUNICATIONS Test Equipment: Mot]rola Fre-quency 
& Deviation Meter $375.00; Measurements Model 80R; 
Like New. Don Clark Communications. 99 N.W. Main 
Street, Blackfoot, Idaho. 
HOFFMAN Silicon Solar Cells type 12)C Min. output 
current 23ma, Min. power 9mw. Size -'88x.394x.025 ", 
Temperature range 65 C to -175 C. Cells un- 
mounted without leads. Reg. Net $2.40. Only 50e ea. 
3 For $1.25, 6 For $2.25. All New, Potage Paid. Sat- 
isfaction Guaranteed! Min. order $1.00, Cash, Check 
or Mo. No COD. Write, Wire or Phone Clark Electronics, 
190 West Santa Clara Street, San Jose 13, California 
Cy 76874. 
TRANSISTORIZED police radar detector kits. Free Dia- 
gram and literature. Deekit Co., Box 7263, Houston 
8. Texas. 

ELECTRIC Engraver permanently engraves tools, any 
metal. $2.00 postpaid. Relco, Box 105153, Houston 18, 
Texas. 
SUPERSENSITIVE directional microphone picks up a 

whisper at great distances. Hears through ordinary 
walls. Used by investigators. Easily built for about 
$6.00. Plans $2.00. Dee Company, Box 7263, Houston 
8. Texas. 
TUBES, 60 -10 off. 1st quality. Brand new and guar- 
anteed. Top name brands. Edison Tines Co., Menlo 
Park, New Jersey. 
SEND for flyers listing Transmitters, :leceivers, Tele- 
type coverters, Tubes, components. Spera Electronics, 
37.10 33 St. L.I.C. N.Y. 

INVESTIGATORS, Write for Free Brochure on Latest 
Subminiature Electronic Listening Devices Dept. 2B 
Ace Electronics, 11500 NW 7th Ave., Miami 50, Fla. 

ELECTRONICS ENGINEERING 

& INSTRUCTIO 4 

USED Correspondence Courses and liooks sold and 
rented. Money back guarantee. Catalog free. (Courses 
Bought.) Lee Mountain, Pisgah, Alaban a. 

November, 1961 

WANTED 

QUICKSILVER, Platinum, Silver, Gold. Ores Analyzed. 
Free Circular. Mercury Terminal, Norwood, Massa- 
chusetts. 
CASH Paid! Sell your surplus electronic tubes. Want 
unused, Clean radio and TV receiving, transmitting 
special purpose, Magnetrons, Klystrons, broadcast 
types. Want military and commercial lab test equip- 
ment such as G.R.H.P., AN UPM prefix. Also want 
commercial Ham Receivers and Transmitters. For a 
Fair Deal write: Barry Electronics Corp., 512 Broad- 
way. New York 12, N. Y. (Walker 5.7000). 
INVENTIONS Wanted for immediate promotion! Pat 
ented, unpatented. Outright cash: royalties! Casco, 
Dept. BB Mills Building. Washington 6. D.C. 

TRIGGER -W91V1 We Buy Shortwave Equipment For 
Cash. 7361 W. North, River Forest, Ill. Phone PR 

1.8616. Chicago TU.9.6429. 
WANTED used CRT rebuilding equipment. Alpha TV, 
8440 Bird Rd. Miami 55, Fla. 

TAPE & RECORDERS 

TAPE Recorders, HI -FI Components. Sleep Learning 
Equipment, Tapes. Unusual Values. Free Catalog. Dress - 
ner, 1523 EW Jericho Turnpike, New Hyde Park. N.Y. 

RENT Stereo Tapes -over 2,000 Different -all major 
labels -free catalog. Stereo.Parti, 811 -G, Centinela 
Ave.. Inglewood 3, California. 
DON'T Buy Hi -Fi components, kits, tape, tape record- 
ers until you get our low. low return mail quotes. "We 
Guarantee Not To Be Undersold." Wholesale catalog 
free. Easy time payment plan. 10% down -up to 24 
mos. to pay. Hi. Fidelity Center, 220NC E. 23 St., New 
York 10, N. Y. 

SELF -Hypnosis. New concept teaches you quickly by 
tape or LP- record. Free literature. McKinley Publishers, 
Dept. T6, Box 3038. San Bernardino, California. 
AMPEX, Bozak, Citation, Concertone, Crown, Magnecord, 
Presto, Norelco, Tandberg, Sherwood, Thorens, Scott, 
Shure, others.... Trades. Boynton Studio, Dept. RT, 
10 Pennsylvania Ave.. Tuckahoe, New York. 

4TR Stereo Tapes -we buy, sell, rent and trade! Free 
Catalog listing bargain closeouts. Columbia, 9651 
Foxbury Way, Rivera, California. 

HIGH -FIDELITY 

PROMPT Delivery, We Will Not Be Undersold. Ampli- 
fiers, Tape Recorders, Tuners, Etc. No Catalogs, Air 
Mail Quotes. Compare. L. M. Brown Sales Corp., Dept. 
W. 239 E. 24 St., N. Y. 10. N. Y. 

DISGUSTED with "Hi" Hi Fi Prices? Unusual Dis- 
counts On Your High Fidelity Requirements. Write. 
Key Electronics, 120 Liberty St., New York 6, N. Y. 
Cloverdale 8.4288. 
RECORDERS, Components. Free wholesale catalogue. 
Carston 125 -R. East 88. N.Y.C. 28. 
PRICES? The Best! Factory -sealed HiFi Components' 
Yes! Send for free catalog. Audion. 25T Oxford Road, 
Massapequa, N.Y. 

WANT to buy good equipment and accessories? Place 
a low -cost classified ad in this space. 
HIFI Tuners, Amplifiers, Speakers, Walkie Talkies, 
Radios, Telescopes. Microscopes. Cameras. Top Qual- 
ity Imports. Low Prices. Free Catalog. GM Photoelec. 
tronics. 623 Gay. Knoxville. Tennessee. 

ELECTRONICS WORLD, One Park Ave., N. Y. C. 16, N. Y. 

REPAIRS and SERVICING 

KIT Repairing -Kit trouble send to us for expert re. 
pair. We service all makes and models of Kits: 
Test Equipment, Receivers, Transmitters, Etc. Terms: 
Ship equipment to us prepaid, returned to you C.O.D. 
plus shipping charges. K. T. Electonic Service, 1626 
19th St. Parkersburg, West Virginia. 

GOVERNMENT SURPLUS 

JEEPS $278, Airplanes $159, Boats $7.88, generators 
$2.68. typewriters $8.79, are typical government sur- 
plus sale prices. Buy 10,001 items wholesale, direct. 
Full details. 627 locations, procedure, only $1.00. Sur- 
plus, Box 789.C9Z, York, Penna. 

PATENTS 

PATENT Searches, $6.00. For free Invention Record, 
and "Information Inventor's Need." Write: Miss Hey- 
ward, 1029 Vermont Avenue, N.W., Washington 5, D.C. 

SHOPPING GUIDE 
Classified 

A HANDY GUIDE TO PRODUCTS, NOT NECESSARILY 
ELECTRONIC, BUT OF WIDE GENERA!. INTEREST. 

PHOTOGRAPHY -FILM, 
EQUIPMENT, SERVICES 

SCIENCE Bargain, Request Free Giant Catalog Ci' 
-144 pages -Astronomical Telescopes, Microscopes, 
Lenses, Binoculars. Kits, Parts. War surplus bargains. 
Edmund Scientific Co., Barrington, New Jersey. 

STAMPS & COINS 

TERRIFIC Stamp Bargain! Israel -Iceland -San Marino -plus 
triangle set -Plus Antigua-Borneo-Virgin.Scouts-Congo- 
Russia-Plus large stamp book -al, four offers free - 
Send 100 for mailing cost. Empire Stamp Corporation, 
Dept. 22, Toronto, Canada. 

SELLING entire personal stamp collection. All foreign. 
Good condition. Assorted packets of 50-25e and self. 
addressed, stamped envelope. Electronics World, Box 
513, Cne Park Avenue, New York 16. N.Y. 

HELP WANTED 

HIGH Paying Jobs in Foreign Lands! Send $2.00 for 
complete scoop! Foreign Opportunities, Box 172, Co- 
lumbus 16, Ohio. 

EARN Extra money selling advertising book matches. 
Free Samples furnished. Matchcorp, Dept. MD -111 
Chicago 32, III. 

EDUCATIONAL 

OPPORTUNITIES 

LEARN While Asleep, hypnotize with your recorder, 
phonograph. Astonishing details, sensational catalog 
free! Sleep- Learning Association, Box 24 -ZD, Olympia, 
Washington. 
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COMPLETE Your High School at home in spare time with 
64- yearold school. Texts furnished. No classes. Di- 
ploma. Information booklet free. American School, 
Dept. X836, Drexel at 58th, Chicago 37, Illinois. 

USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog Free (Courses 
Bought.) Lee Mountain, Pisgah, Alabama. 

BUSINESS OPPORTUNITIES 

FREE Book "990 Successful, Little -Known Businesses." 
Work home! Plymouth -455R, Brooklyn 4, New York. 

MAKE $25 -$50 Week, clipping newspaper items for 
publishers. Some clippings worth $5.00 each. Par- 
ticulars free. National, 81 -DG, Knickerbocker Station, 
New York. 

SECOND Income From Oil Can End Your Toil! Free 
Book and Oilfield Maps! National Petroleum, Pan - 
American Building -PP, Miami 32, Florida. 

BECOME a telephoneman, experience unnecessary, de- 
tails free. Occupations Unlimited, 1100 Reeve, Santa 
Clara. Calif. 

CANADIAN 
STUDENTS AND 
EXPERIMENTERS 

MISCELLANEOUS 

TECHNICAL writing. rewriting, editing: Sally Richards, 
1488 Simpson, St. Paul, Minnesota. 
Now! An ash tray that smokers can't miss. Beautiful, 
new light -up ash tray adds a fashionable touch to 
home or office. Tray -Lite is not only an unusual con- 
versation piece, but also a functional aid that house. 
wives appreciate. Made of translucent styrene plastic, 
Tray -Lite's base is full 6 "x 5r ß "x 3" and contains a 
soft glow night light cleverly subdued to blend with 
the most fastidious decor. Tray -Lite sheds just the 
right amount of light for comfortable Television view- 
ing. At the same time, it acts as a handy, always vis 
able ash tray. Available in yellow, Pink, Ivory and 
Beige with Ebony -Black glass tray. Send $2.50 post- 
paid. House of Brand, 3458 Fish Avenue, Bronx 69, 
New York. 
WRITERS! -Free Sample copy of Pink Sheets listing 
top -notch USA markets for short stories, articles, books 
and plays available to you upon request. Write today! 
Literary Agent Mead, 915 Broadway, New York 10, N.V. 

CONVERT any television to sensitive, big screen oscil- 
loscope. Only minor changes necessary. Plans $2.00. 
Relco. Box 10563, Houston 18, Texas. 

LATEST CATALOGUE DESIGNED FOR 
ELECTRONIC, ELECTRICAL AND PHYS- 
ICS CLASS USE. CONTAINS SHORT 
HISTORY ON THE EVOLUTION OF 
POWER AND MEANS OF TRANSMIS- 
SION, THEORY, TERMS, SYMBOLS AND 
DEFINITIONS - PLUS MOST USED 
TUBES, TRANSISTORS AND COM- 
PONENTS. 

ELECTRO SONIC SUPPLY COMPANY LIMITED 
543 YONGE STREET, TORONTO 5, ONTARIO, CANADA 

Rush FREE Essco Catologue No. 612 

NAME (Please Print) 
ADDRESS 

CITY ZONE 

PROVINCE 
(CANADIAN INQUIRIES ONLY PLEASE) j 1110 

MODEL 704 STEREO FM /AM RADIO 
with Automatic Frequency Control $49.95' 
Also available as Model 604 FM Radio $39.95' 

MODEL SC -4 GRANCO FM 
STEREO COMPANION $29.95' 

for use with Models 704 and 604 

STEREO RADIO 
Only Graneo brings the magnificent new sound of stereophonic FM radio into 
your home -today! Fine Graneo Fri /A\1 radio with AFC ... and matching 
speaker -amplifier Stereo Companion for total listening pleasure never before 

possible. Hear Graneo stereophonic FNI radio now -at fine dealers everywhere. 
Write for free booklet THE WONDERFUL WORLD OF STEREO FM" 

GFmNCO America's Leading Specialist in Stereophonic FM 

A Product of iyr7PrSOR Radio 
.Ç, 

Dept E W , BBO FIFTH AVENUE. N.V. 19 
'Suggested list. Prices slightly higher in some areas. 
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REACTANCE REMINDER 

By JIM KYLE 

AUDIOPHILES, service technicians, anti 
I experimenters alike frequently 

need to know the reactance of a capacitor 
at a specific frequency. Some snake use 
of the reactance fo la, some use a 
ehart, and still others prefer to consult a 
reactance table. One of the fastest meth- 
ods, ti gh, is by use of the figure 159. 

Tlsis figure is the reactance, in ohms, 
of a 1-yaf. capacitor at a frequency of 
1000 cycles. Since reactance decreases 
with an increase in either capacitance or 
frequency, it is only u few sec Is' men- 
tal work to obtain reactance for any 
capacitance or frequency. Simply multi- 
ply the capacitance (in rofarads) by 
the frequency (in kilocycles) and divide 
this product into 159. 

For example, using this technique, let's 
find the reactance of as 1 -4. capacitor 
at 5 kt. Multiplying 5 by .1 gives 0.5 
and dividing tisis into 159 yields 318 
ohms. The more e hersonte reactance 
formula c -s out with 318.1 ohms- 
less than one -half ohms difference, A 

PHOTO g'IHEDITS 
Page Credit 
20, 64 (right)... University Loudspeakers, Inc. 
24 Fisher Radio Corp. 
34 (Fig. 3) University of Washington 
35 (Fig. 5) Dr. G. Baum 
35 (Fig. 7), 36 (Figs. 8 & 9) .. Drs. Holmes 8, 

Honory, University of Colorado 
36 (Fig. 10) . Airborne Instrument Lobs. 
44 (top), 45 (top) ... Minneapolis -Honeywell 
44 (center left) Raytheon Co. 
44 (center right) IBM 
44 (bottom), 104 ... Radio Corp. of America 
45 (center) ACF Electronics 
45 (bottom left) Union Carbide 
45 (bottom right). . Western Electric Company 
55 Packard Bell Computer Corp. 
61 DuKane Corp. 
62, 64 (left) Bogen- Presto 
66 Motorola Inc. 
105, 106 Electronic Instrument Co., Inc. 

ANSWERS TO QUIZ 
(Appearing on page 1091 
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Answer to Puzzle 
Appearing on page 117 
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RAD -T L Tube Values 

Defy Comparison! 
RAD -TEL'S 

uv 

Quality 7511 
BRAND NEW 

TUBES! Ír 

EACH TUBE INDIVIDUALLY & ATTRACTIVELY BOXED 

Qty. Type Price 

6AÚ7 .61 

6AÚ8 .87 

6ÁV6 .41 

6ÁW8 .90 

68 %4 .66 

68X5 .74 

64X7 .64 

6AX8 .92 

6BÁ6 .50 

6BÁ7 .84 

6BÁ8 .88 

6865 .61 

6867 .94 

6BC8 .97 

6805 1.25 

6806 .57 

66E6 .55 

Qty. Type Price 

-616 .67 - 617 .62 
.63 

-6L6 1.06 
_6N7 .98 
-6S4 .51 

_6S8 .76 
_6SA7GT .76 

_65G7GT .41 

_6SH7GT .49 

_6517 .88 
_6SK7GT .74 
_6SL7GT .80 

_6SN7CT .65 

_6SQ7 .73 

_ -6T4 .99 
-618 .85 

Qty. Type Price 

_12D4 .69 
_120B5 .69 
_12DE8 .75 
_12DL8 .85 
_12DM7 .67 
_12D06 1.04 
_12DS7 .79 
_-12DT5 .76 
_-12DT7 .79 
__12DT8 .79 
___.12DW8 .89 
_-12DZ6 .56 
_12E66 .54 
_12EK6 .56 
_-12EL6 .50 
_12EM6 .79 
_ - 12EN6 .78 

.. 6BF5 .90 
-6BF6 .44 
_____ 6006 1.66 
__ABM .65 
_68H8 .87 

6816 .62 
__ .6817 .79 

6BK7 .85 
6817 1.00 

-68N4 .57 
6666 .74 
6805 .65 
6666 1.05 
6807 1.00 
6BR8 .78 
6858 .90 
68118 .70 

1 YEAR GUARANTEE 

Mr. Serviceman: Do you elf a favor! The 

COMPARISON tells the ory of RAD -TEL'S 
"MONEY- SAVING" SALE 0 VALUES. Depend- 
able ONE -DAY SERVICE. RAD -TEL SELLS 
ONLY NEW TUBES. 

Qty. Type Price Qty. Type Price Qty. Type Price Qty. Type Price Qty. Type Price 

_-OC3 .80 -2AF4 96 _365 .80 5ÁV8 1.01 -5Y4 .59 

0Z4 .79 _2021 1 20 -364 .61 5BC8 .79 _6A8G 1.20 

1AX2 .62 _2EN5 45 _3V4 .58 58E8 .83 _611B4 .46 - 183 .79 _3A3 76 -4A06 .54 5BK7 .82 -SACS 1.05 

-1065 .55 -3A4 60 _48A6 .51 _.5007 .97 -6AC7 .96 

-163 .79 -304 1 02 _48C5 .58 _5B08 .79 6AF3 .73 

1H5 .54 3A15 42 _46C8 .96 
_ 

-_513T8 .83 _611F4 .97 

-113 .79 _. 3ÁU6 51 _46N6 .75 ___._5CG8 .76 -6AG5 .68 

_ -1K3 .79 3AV6 41 _4667 1.01 5CL8 .76 _6A114 .81 

1L4 .68 _3BA6 51 _4BS8 .98 
_ 

5CM8 .90 -611H6 .99 

_1165 .59 -3865 54 _46U8 .71 _- 5C08 .84 _6AK5 .95 

1105 .69 _3BE6 52 _4BZ6 .58 - 5CZ5 .72 _6AL5 .47 

_1165 .69 _38116 76 _41177 .96 5EA8 .80 _61117 1.43 

1LN5 .59 -3BU8 78 _4CS6 .61 - ..5EÚ8 .80 _6AM4 1.50 

1R5 .62 _3BY6 55 _4DE6 .62 __516 .68 _6AM8 .78 

1S2A .76 -313Z6 55 _40K6 .60 514 .79 _6A05 .53 

_-1S4 .59 _3CB6 .54 _40T6 .55 5T8 .81 _6AR5 .55 
1S5 .51 _3CF6 .60 _4EW6 .58 . .5114 .60 _6A55 .60 

__1T4 .58 _3C56 .52 _56M8 .79 5U8 .81 _6A56 .80 
__1U4 .57 _3064 .85 _5AN8 .86 _. 

_ 

5V3 .90 _6AT6 .43 - 1U5 .50 _3DK6 .80 -5A05 .52 5V6 .56 _66T8 .79 
1V2 .50 -30T6 .50 -SASE .86 5X8 .78 _6AÚ4 .82 
1X28 .82 ___ 304 .63 _ -5AT6 .80 5Y3 .46 _6AÚ6 .52 

NOT AFFILIATED *1 H ANY OTHER MAIL ORDER TUBE COMPANY 

SEND FOR 
GUIDE AN 

DEPT EW -1161 

TERMS: 25% deposit must acc 
handling charge plus postage. Or 

to prior sale Prices subject t, 

November, 1961 

_68X7 1.02 -_ 68Y5 1.15 
_.6BY6 .54 

68Y8 .66 
_68Z6 .55 
6627 1.01 

6828 1.09 

_6C4 .43 

6C8 .90 
6CB6 .55 

-6CD6 1.42 
6CE5 .57 

_-6CF6 .64 
6CG7 .61 
6608 .77 
6CK4 .70 
6C18 .79 

_6U8 .83 
_6V6GT .54 

6V8 .86 
-6W4 .60 

6W6 .71 - 6X4 .39 - 6X567 .53 
-6X8 .80 
-6Y6G .65 
_7A8 .68 

_7AÚ7 .61 

7B6 .69 
_7EY6 .73 
_7F8 .90 

-7Y4 .69 
8AÚ8 .83 

8ÁW8 .93 

_ 8BH8 .90 

_8BN8 .75 

_8005 .60 

_8CG7 .62 

_8CM7 .68 

8CN7 .97 - 8CS7 .74 

_8CX8 .93 
_8EB8 .94 
_85N7 .66 

9CL8 .79 

_1ICY7 .75 
_1244 .80 

12AB5 .55 
_12ÁC6 .49 

_12806 .57 

__128E6 .43 

12E26 .53 
_12F8 .66 
_12FA6 .79 

12FM6 .43 
_12FR8 .91 
_12FX8 .85 - 126C6 1.06 
-121e .84 - 12K5 .65 

_12L6 .58 - 1258 .62 

_12SA7 .92 
_12SF5 .50 
_12SF7 .69 
_12SH7 .49 
_12517 .67 
_12SK7 .74 

_12SL7 .80 
_12SN7 .67 
-12S07 .78 
_12U7 .62 
_12V6 .53 
_12W6 .69 
-12X4 .38 
17AX4 .67 
,17B06 1.09 
__17D4 .69 
,17006 1.06 
_17L6 .58 
_17W6 .70 - 1 BFW 6 .49 
_18FX6 .53 
_18FY6 .50 
_19AU4 .83 

FREE TROUBLE SHOOTER 
NEW TUBE & PARTS CATALOG 

TEL TUBE CO. 

6CM6 .64 

6CM7 .66 

6CM8 .90 
. 

_ 

6CN7 .65 
6C08 .84 
6Cß6 .51 
6CS6 .57 

-6CS7 .69 
6CU5 .58 
6CD6 1.08 

_6CY5 .70 
-6CY7 .71 - 6DÁ4 .68 
_6085 .69 
-6086 .51 
_60E6 .58 
-6006 .59 - 6DK6 .59 

-12AE7 .94 - 128F3 .73 

__12816 .49 

_12816 .46 

_12815 .45 

_12AL8 .95 

_12805 .60 

-12876 .43 

_ -128T7 .76 

_12AÚ6 .51 

12AU7 .60 

_12AV6 .41 

_12ÁV7 .75 
_128X4 .67 

_12AX7 .63 

_128Y7 1.44 

__12AZ7 .86 

_1284 .63 

_19B66 1.39 
_19T8 .80 

_19V6 .79 
_21EX6 1.49 
_25AV5 .83 
_25AX4 .70 
-258KS .91 

_25866 1.11 

_25C5 .53 
_25CA5 .59 
_25CD6 1.44 
_25CU6 1.11 
_250N6 1.42 
_25EH5 .55 
-2516 .57 
_25W4 .68 
___25Z6 .66 
_32ET5 .55 - 6DN6 1.55 

-6006 1.10 

-6DT6 .53 - 6DT8 .79 

6EA8 .79 

-6E85 .72 - 6E88 .94 

6EM5 .76 _ 6EM7 .82 
_6EU8 .79 
_6EW6 .57 
_6EY6 .75 
_6F5GT .39 - 6F6 .69 - 66K6 .79 - 6GN8 .94 
_6H6 .58 

MGT .51 

55 CHAMBERS STREET, NEWARK 5, N. J. 

mpany all orders, balance COD. Orders under $5: add $1 

rs over $5: plus postage. Approx. 8 tubes per 1 lb. Subject 

change. No COD's outside continental USA. 

_12BÁ6 .50 

_12BA7 .84 - 12806 .50 

_128E6 .53 
_128F6 .44 

_126H7 .77 

12685 1.00 

128L6 .56 

12806 1.06 

12BY7 .77 

12827 .75 

12C5 .56 

12CN5 .56 

12CR6 .54 

12CU5 .58 

12CU6 1.06 

__12CX6 .54 

_32L7 .90 
-3585 .60 
_35C5 .51 
_35L6 .57 
_35W4 .42 
_35Z5 .60 
-36AM3 .36 
_5085 .60 
_5005 .53 
_50EH5 .55 
_5016 .61 
..5763 1.00 
_7017 .97 
_7025 .69 
_84 674 .46 
_807 .70 
_117Z3 .61 
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ADVERTISERS' INDEX NOVEMBER, 1961 

Advertisers listed below have additional information available on their products in the form of catalogues 
and bulletins. To obtain more detailed data, simply circle the proper code number in the coupon below and mail 

it to the address indicated. We will direct your inquiry to the manufacturer for processing. 

CODE NO. ADVERTISER PAGE CODE NO. ADVERTISER PAGE CODE NO. ADVERTISER PAGE 

100 A.E.S., Inc. 67 
101 Acoustic Research. Inc. 79 
102 Advance Electronics 124 
103 Aerovox Corporation 12 
104 Airex Radio Corporation 96 
105 Allied Radio 100, 101, 102, 103 
106 American Technical 

Writing Schools, Inc. 99 
107 Amphenol -Borg Electronics Corp. 14 
108 Ashe Radio Company, Walter 117 
109 Audion 107 
110 B & K Manufacturing Co. 13 

111 Benjamin Electronic Sound Corp. 116 
112 Blonder- Tongue 68, 69 
113 Burstein -Applebee Co. 111 

114 C & H Sales Co. 104 
115 Candee Co., J. J. 98 
116 Capitol Radio Engineering 

Institute, The 11 

117 Carston 107 
118 Channel Master 8 9 

119 Cleveland Institute of Electronics 7 

120 Columbia Electronics 130 
121 Commissioned Electronics Co. 72 

122 Coyne Electrical School 108 
123 Denson Electronics Corp. 104 
124 Dressner 72 
125 E.C.I. Electronics 

Communications, Inc. 127 
126 EICO 32 
127 Electro- Voice, Inc. 105 
128 Electronic Chemical Corp. 86 

Electronics Book Service 131 
129 Electro Sonic Supply Co. 134 
130 Euphonics Corporation 97 
131 Fair Radio Sales 97 
132 Fisher Radio Corporation 80 
133 G & G Radio Supply Co. 132 
134 General Electric 28 
135 General Electric 109 
136 General RadioTelephone Company 113 
137 Goodheart Co., R. E. 78 
138 Granco 134 
139 Grantham School of Electronics 5 
140 Gregory Electronics 86 

141 Hallicrafters 115, 125 
142 Harmon -Kardon, Inc. 1 

143 Heath Company 74.75 
144 Henshaw Radio Supply 123 
145 Holt, Rinehart & Winston, Inc.... 26, 27 
146 Indiana Technical College 107 
147 Injectorall Co. 104 
148 International Crystal 

Mfg. Co., Inc. 77 
149 International Radio & 

Electronics Corp. 99 
150 Jerrold Electronics Corp. 95 
151 Johnson Company, E. F. 105 
152 Key Electronics 96 
153 Lafayette Radio 19,92,93 
154 Lampkin Laboratories, Inc. 90 
155 Lektron 128 
156 McGee Radio Co. 126 
157 Magnecord Sales Department 6 
158 Micro Electron Tube Co. 108 
159 Milwaukee School of Engineering 70 
160 Moss Electronic, Inc. 118, 119, 120, 121 

National Radio Institute 17, 18 
National Radio Institute 124 

161 National Technical Schools 15 

162 North American Philips Co., Inc 71 

163 Nortronics Co., Inc., The 113 

164 Oelrich Publications 123 
165 Olson Electronics 124 

166 Peak Electronics Company 106 
167 Pearce -Simpson, Inc. 117 
168 Philco Technological Center 4 

169 Philco Technological Center 108 
170 Pickering & Co., Inc. 110 
171 Picture Tube Outlet 90 
172 Pomije Electronics 123 

173 RCA Institutes, Inc. 82, 83, 84, 85 
174 R W Electronics 98 
175 Rad -Tel Tube Co. 135 

Radio Corporation of 
America FOURTH COVER 

176 Radio Shack Corp. 71 

177 Radio Shack Corp. 89 
178 Radio Shack Corp. 109 

179 Radio Shack Corp. 125 
180 Radio Shack Corp. 129 
181 Reeves Soundcraft Corp. 72 
182 Rek -O -Kut Company, Inc. 98 

Remington Rand Univac 130 
183 Rex Radio Supply Co. 104 
184 Rider Publisher, Inc., John F 25 
185 Robins Industries 106 
186 Rohn Manufacturing Company 107 
187 Sams & Co., Inc., Howard W. 29 
188 Sams & Co., Inc., Howard W. 112 
189 Sarkes Tarzian, Inc. 90 
190 Schober Organ Corporation, The 114 
191 Scientific Development Corp. 21 
192 Scott, Inc., H. H. 73 
193 Sencore 2 
194 Smith, Electronics Designs, Warde11 130 
195 Sonar Radio Corporation 72 
196 Sprague Electric Co. 16 

197 Standard Trans Vision, Inc. 106 
198 Supreme Publications 129 
199 Switchcraft, Inc. 90 

Sylvania Electric 
Products SECOND COVER 

200 Tech -Master 116 
201 Terado Company 112 
202 Texas Crystals 66 
203 Thorens 22 
204 Tokyo Shibaura Electric Co., Ltd. ..110 
205 Transvision Electronic, Inc. 88 
206 Tri -State College 123 
207 Triplett Electrical Instrument 

Company, The THIRD COVER 

208 Tru -Vac 126 

209 U. S. Crystals, Inc. 112 
210 University Loudspeakers, Inc. 10 
211 University Loudspeakers, Inc. 65 
212 Utah Electronics Corp. 24 
213 Valparaiso Technical Institute 127 
214 Van Nostrand Company, Inc., D 86 

215 Warren Distributing Co. 116 

216 Wen Products, Inc. 23 

217 Winegard Antenna Systems ..30,31,87 
218 Xcelite. Inc. 96 

The coupon below can also be used to obtain additional information on the neu 
product items shown on pages 122 through 134 as well as on the ads as listed above. 

VOID 7 
AFTER 

NOV. 30, 1961 

NAME 

STREET NO. 

CITY ZONE STATE 

ADVERTISED 

PRODUCTS 

(SEE INDEX ABOVE) 

NEW PRODUCTS 

& LITERATURE 

100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 

120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 

140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 

160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 

180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 

200 2C1 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 

220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

MAIL TO ELECTRONICS WORLD P.O. BOX 212 

VILLAGE STATION NEW YORK 14, N.Y. 

INDICATE NUMBER 

OF ITEMS REQUESTED 

136 Printed in II S.A. 

alligeMake sure 
that your 

name and address 
are printed clearly. 

ELECTRONICS 

WORLD 

READER 

SERVICE 

COUPON 

ELECTRONICS WORLD 
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USES UNLIMITED: 
Field Engineers 

Application Engineer! 

Electrical, Radio, TV, 
and Appliance Servicemen 

Electrical Contractors 

Factory Maintenance Men 

Electronic Technicians 

Home Owners, Hobbyists 

complete 
VOLT -OHM- 
MILLIAMMETER 

t1' 

World's Largest Selling 
POCKET SIZE V -O -M 
FEATURES: 
1 Hand size and lightweight, but with the features of a full - 

size V -O -M. 

2 20,000 ohms pe' volt DC; 5,000 AC. 

3 EXCLUSIVE SINGLE SELECTOR SWITCH speeds circuit and 
range settings. The first miniature V -O -M with this exclusive 
feature for quick, fool -proof selection of all ranges. 

SELF -SHIELDED Bar -Ring ins rument; permits checking in strong magnetic fields Fitting 
interchangeable test prod tip into top of tester makes it the common probe, thereby freeing 
one hand UNBREAKABLE plastic meter window BANANATYPE JACKS -positive connec- 
tion and long life. 

Price-only $37.50; leather case $3.20. 
Available For Immediate Delivery From Your Triplett Distributor's Stock 

THE TRIPLETT ELECTRICA. INSTRUMENT COMPANY, BLUFFTON, OHIO 

MANUFACTURERS OF PANEL ND PORTABLE INSTRUMENTS; 

The most comprehensive test 
set in the Triplett line is Model 100 V -O -M 

Clamp -On- Ammeter Kit, now available at dis- 
tributors. The world's most versatile instru- 
ment-a complete accurate V -0 -M plus a 

clamp -on- ammeter with which you can take 
measurements without stripping the wires. 
Handsome, triple -purpose carton holds and 

displays all the components: Model 310 min- 
iaturized V -O -M, Model 10 Clamp -On- Ammeter, 
Model 101 Line Separator, No. 311 Extension 
leads, and a leather carryirg case, which neatly 
accommodates all the components. Model 101 

literally makes it possible to separate the two 
sides of the line when using Model 10. Exten- 
sion leads permit use of Model 10 at a distance 
from the V -0 -M. Complete Model 100 is only 

664.50 

ELECTRICAL AND ELECTRONIC TEST EQUIPMENT 

630-A 630-PL 630-APL 630-NA 

FOR EVERY PU-POSE -THE WORLD'S MOST COMPLETE LINE OF V -O -M. 
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High- Vacuum Aluminizing Assures Sharpest TV Picture Possible 
Here RCA Silverama picture tubes become "silver" at the alumi- 
nizing station on our Marion, Indiana, production line. In a burst 
of light, aluminum is vaporized in a high vacuum and is deposited 
over the entire inner surface of the tube. Then the operator, with 
an RCA -designed electronic gauge, checks to be sure the alu- 
minum film is of proper thickness. If it is not, the tube is rejected. 
Such extra care in manufacture is an important reason why the 
Silverama you install today is free from "picture- spoiling" dark 
centers caused by an excess of aluminum deposited on the tube 
face. This extra care is the reason, too, why Silverama delivers 

Final checkout before ship- 
ment. Here Silverama tubes 
receive final focus check 
before being shipped to 
customers. i 

the brightest, sharpest picture your customers' sets can produce. 
Obviously, Silverama picture tube service is the surest way 
toward satisfied customers, repeat business, favorable word -of- 
mouth advertising for you -plus freedom from call backs and 
costly in- warranty failures. 
Equally important is the fact that RCA is a picture tube manu- 
facturer. This means that your customers can take advantage of 
the latest innovations in picture tube design and manufacture 
when they buy RCA Silverama. It is made with a precision elec- 
tron gun, the finest parts and materials, plus a reused envelope. 

RCA ELECTRON TUBE DIVISION, HARRISON, N. J. 

Packing for final shipment. 
Before it can go into this 
box, RCA has made certain 
this Silverama is the best 
picture tube modern science 
and technology can produce. 

The Most Trusted Name in Television 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com

