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TV VS INDUSTRIAL SERVICING 

REPAIR OR REPLACE FAULTY PICTURE TUBES? 

THE DIRECT -WRITING OSCILLOGRAPH 

An Important Industrial Test Instrument 
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Higher Gain 

4111111w 

Lower Noise 

In TV It's Standard 

85% of all TV servicemen 

prefer Standard turret type 

replacement TV tuners. 

1 year guarantee backed by 

the world's largest TV 
tuner manufacturer. 

Trade-in allowance for the 

defective tuner being 
replaced. 

ee your local authorized Standard Coil Distributor 

INDUSTRIES INC. 
FORMERLY STANDARD COIL PRODUCTS CO., INC.. MELROSE PARK, ILLINOIS 

r- 
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HEAVENLY 
ii.V KNIO. 

Young Lo,.,, 
;J mr..s.r 

ID mort 

JOHNNY MATHIS 

AT LAST... A 
to provide the advJtages 
of club savings 
and systematic 
collection to owners 
of 4 -track stereo 
tape equipment 

4. Also: Moonlight 
Becomes You, More 
Than You Know, etc. 

n úúNPL,IISAÓñcllDñlARS. 
MORMON IAeERaatlE CHOIR 

On rlell, AerI,RRnRtt,d, 
Ptt, O,nl Sua, ae., 

22. "Electrllying per- 
formance ... over - 
whelming"-NIFi Rev. 

SING 
ALONG 

WITH 
MITCH 

HITCH KILLER 0 NI eau 

3. That Old Gang of 
Mine, Sweet Violets, 
Silvery Moon, etc. 

Cherry Fink 

Apple Blossom 

While 

ferry Rungs 
HARMONICATS 

6. Mack the Knife, 
Kiss of Fire. Ruby, 
Ramona, 12 in all 

MILES 

`,1 DAVIS 

, f 
9. So What, Freddie 
Freeloader, Blue In 
Green, etc. 

30. 14 selections... 
13 top artists - 
classical and popular 

LERNER a LOEWE 

17. "Most lavish and 
beautiful musical, a 
triumph "- Kitgallen 

BERNSTEIN 

28. "Deeply romantic 
and personalized ,.'- Dallas News 

2. Granada, La Cuca- 
c^a, Mexican Hat 

Dance, 11 more 

20. Also: Londonder- 
ry Air Blessed Are 
They That Mourn, etc. 

's marvelous 
RAY CONNIFF 

and hie Orchestra 

25. 1'... glowingly 
beautiful, full of 
color " -N.Y. Times 

LES ELGART 
51, mis 001ennnu 

HALF 
sann 
HALF fill) 

- LATIN 

msr_, 

8. The Touch of Your 
Lips, Lore for Sale, 
Lonely, 9 more 

1. The Way You Look 
Tonight, Moonlight 
Serenade, 10 more 

MARCHING ALONG 
WITH SOUSA 

es 

11. Also: The Thun - 

derer, King Cotton, 
Crusader March, etc. 

® 

The new Colun)hia Sterco l'a I>c 

Y3 
Club invites you to choose 

of these superb 
Si to $9.95 

4 -track stereo tapes 
FOR ONLY 

598 
RETAIL VALUE 
UP TO $70.85 

II you join the Club now and agree to purchase as few as 5 selections from the more than ISO to be offered in the coming 12 months 

HERE IS THE NEWS that owners of 4 -track 
stereo tape recorders have been waiting for 

a convenient, money -saving way to 
acquire superb pre -recorded tapes. 

By joining the Club now, you may have 
ANY 3 of the 4.track stereo tapes offered 
here (up to a $29.85 retail value) for only 
$5.98. And what an exciting collection to 
choose from ... 30 tapes from every field 
of music, all of them representing the high- 
est degree of technical excellence. 

TO RECEIVE YOUR 3 PRE -RECORDED STEREO 
TAPES FOR ONLY $5.98 - simply fill in and 
mail the coupon today. Be sure to indicate 
which Club Division best suits your musical 
taste: Classical or Popular. 

HOW THE CLUB OPERATES: Each month the 
Club's staff of music experts selects out. 
standing selections for both Divisions. These 
selections are described in the Club Mag- 
azine, which you receive free each month. 

You may accept the monthly selection for 
your Division . or take any of the wide 
variety of other tapes offered to members of 
both Divisions in the Magazine ... or take 
NO tape in any particular month. 

COLUMBIA STEREO TAPE 

STOKOWSKI 
era'i PHILADELPHIA 

ORCHESTRA 

15. Also Hey Liley, 
Liley Lo; The Gal- 
lant Argosy; etc. 

Tristan 
und Isolde 

EltAmor 9rujo 

26. "Intensely felt, 
dynamically Inter 
preted" -HIFI Rev. 

9 MORE SUPERB TAPES 
TO CHOOSE FROM: 

5. Norman Luboff - 
Moments to Remem- 
ber. Paper Doll, 
Sleepy Lagoon, 
Breeze and I, Tan - 
gerene, I'll Never 
Smile Again, 7 more 
7. Andre Previn - 
Like Love. Love Me 
or Leave Me, When I 

Fall in Love, I Love a 
Piano, 9 more 
10. Lester Lenin - 
Nave Band, Will 
Travel. Hey, There; 
The Rain in Spain; 
Bali Ha'i; Always; 
12 hits in all 
14. Marty Robbins - 
Gunfighter Ballads. 
El Paso, Cool Waters 
Billy the Kid, Big 
Iron, 8 more 
18. Porgy and Bess. 
Original Soundtrack 
Recording. "Superb 

. all the beauty 
and nobility cap- 
tured " -HiFi Review 

''Columbia" ®, "Eple, ' Q Mew.. Reg. © Columbia Record Club, Inc., 1962 

23. Mendelssohn: 
Piano Concertos I L 
2. Rudolf Serkin, 
pianist. Ormandy; 
The Philadelphia Or- 
chestra. 'Serkin 
forges through both 
with brilliance" - 
New York Times 
24. Beethoven: Sym- 
phony No. 6 "Pas- 
torale". Walter; the 
Columbia Symphony. 
"Spacious, lyric, no. 
ble" -High Fidelity 
27. Invitation to the 
Dance. Superb works 
by Liszt, Brahms. 
Weber, others. Or- 
mandy; The Philadel- 
phia Orch. "Opulence 
and elegance of 
tone " -Newsweek 
29. Handel: Water 
Music. Van Belgium; 
The Amsterdam Con 
certgebouw." Ling- 
ering brilliance" - 
Chicago Sunday Trlb. 

Your only membership obligation is to pur- 
chase 5 tapes from the more than 150 to be 
offered in the coming 12 months. Thereafter, 
you have no further obligation to buy any 
additional tapes . and you may discon- 
tinue your membership at any time. 
FREE BONUS TAPES GIVEN REGULARLY. If you 
wish to continue as a member after purchas- 
ing five tapes, you will receive - FREE - a 
pre- recorded Bonus tape of your choice for 
every three additional selections you buy! 

The tapes you want are mailed and billed 
to you at the regular list price of $6.95 
(Classical $7.95; occasional Original Cast 
tapes somewhat higher), plus a small mail. 
ing and handling charge. 
SEND NO MONEY - just mail the coupon 
today to receive 3 tapes for only $5.98. 

IMPORTANT NOTE: All tapes offered by 
the Club must be played on 4 -track stereo 
play -back equipment. If your tape record- 
er does not play 4 -track stereo tapes, 
you may be able to convert it simply and 
economically. See your local service 
dealer for complete details. 

CLUB, Terre Haute, Indiana 

tuNhl Nair run', sax. 
THEME FROM 

'A SUMMER PLACE' 
DORIS DAY-Pub. tea 

19. Also: Tony Ben- 
nett - Smile; Vic 
Damone -Cigi; etc. 

PING PONG 
PERCUSSION 
E 
Muskrat Ramble - Hlah Society 

,a as 

12. "Real jauntiness 
as well as raule- 
dazzle" -High Fidel. 

REX HARRISON 
JULIE ANDREWS 
MV FAIR LADY 

16. The best -selling 
Original Cast record- 
ing of all time 

BERNSTEIN plays 
BRUBECK plays 
BERNSTEIN 
PODLIPARILIT ham 
Uwe game ors, 

grJ 

3. "Engrossing .. . 

nchanimg in its Lyn 
.ism" -New Yorker 

THE 
BLUE 

'DANUBE 
A letann 
Simms 
Festival 

21. Tales from the 
Vienna Woods, Em 
peror Waltz, etc. 

SEND NO MONEY -mail coupon to receive 3 tapes for $5.98 

COLUMBIA STEREO TAPE CLUB, Dept.40o -7 
Terre Haute, Indiana 
I accept your special offer and have circled 
at the right the numbers of the 3 tapes I 
would like to receive for 35.98. plus small 
mailing and handling charge. Enroll me in 
the following Division of the Club: 

CLASSICAL POPULAR 

I understand that I may select tapes from 
either Division. I agree to purchase floe se- 
lections from the more than 150 to be of- 
fered in the coming 12 months. at regular list price plus small mailing and handling 
charge. Thereafter. if I decide to continue 
my membership, I am to receive a 4- track. 
pre -recorded Bonus tape of my Choice FREE for every three additional selections I accept. 

Nome 
(PLEASE PRINT) 

Address 

City Tone ...State 
APO, FPO addressees: write for special offer If you wish this membership credited to an 
established Columbia or Epic Tape dealer. 
authorized to accept subscriptions, 811 In: 
Dealer's Name 

Vealer s Address lal 

CIRCLE 3 

NUMBERS 

BELOW: 

1 11 21 

2 12 22 

3 13 23 

4 14 24 

S 1S 25 

6 16 26 

7 17 27 

8 18 28 

9 19 29 

10 20 30 
135-H 

J 

ELECTRONICS WORLD I. puhllel'ed onthly by 7IR -Onvia Publishing Cnmonny at 434 south wnh:teh Avenue, Chicago 5. Illlnols. Suh.crlptl on rtes: o s United States and possessions an 
PaAuthorised etta 

d al'an American Union 
by iÌsaS .5 ( all 

other foreign 
countries 

itnin$0.00. 
Second Class postage paid nt Chicago. Illinois One year 

additional milling 
OH aeconi a ,nn , an Inyman, of Postage In rnrh Jnnunrt IA"_: nt. 0:. 
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sound solution 
new sound columns re- 

duce acoustic feedback 
and reverberation to 
insignificant levels... 
offer the highest power - 
handling capacity and 
widest frequency re- 

sponse in the industry. 

NEW UNIVERSITY UNIEINE 

acoustically- tapered 
p.a./hi -fi sound columns 
BUT FIRST THINGS FIRST. WHAT IS A SOUND COLUMN? 

THEORY: Essentially, a sound column is an in -line radiator 

using multiple speakers, one above the other, to provide 

broad horizontal dispersion and narrow vertical dispersion. 

The shape of the beam is similar to that of a fan held hori- 

zontally, its apex representing the source of the sound. As a 

result of its restricted vertical dispersion pattern, the sound 

is placed only where it is needed, avoiding reflections from 

the ceiling and floor to reduce acoustic feedback and rever- 

beration. 

PRACTICE: Theoretically, all sound columns should perform 

with equal success -but they don't. What makes the differ- 

ence? The degree of uniformity of the beam in the upper 

frequency range. In ordinary sound columns, the higher the 

frequency, the narrower the beam. Consequently, some means 

must be provided to reduce excessive high frequency beaming. 

Only UNILINE offers acoustic tapering, the most perfect 
method yet devised for preventing uneven high frequency 

dispersion! UNILINE reduces acoustic feedback and rever- 

beration to virtual non -existence, thus solving your difficult 
microphone and speaker placement problems. And only 

UNILINE offers power -handling capacity up to 150 watts... 
with frequency response ratings as wide as 35- 17,000 cps! 

(Special voice frequency model available.) 

For optimum dispersion at all frequencies, for uniform sound 

level within the beam, for music and speech, indoors and out 

...for all high reverberation areas... specifications and per- 

formance reveal that there is only one best line of sound 

columns -it is UNILINE. 
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MODEL UCS -6 -MUSIC & SPEECH 

60" Column 

(6 extended -range 8" speakers) 

Frequency Range: 35-17,000 cps 

Power Capacity: 150 watts IPM 

Impedance: 16 ohms 

Vertical Angle: 16° 

Horizontal Angle: 120° 

Dimensions: 581/2"x 10"x 7" 

MODEL CSO-6 

Same as above, but completely 
weather -proof for outdoor 
installations. I 

MODEL CS-4-MUSIC & SPEECH 

40" column 

(4 extended -range 8" speakers) 

Frequency Range: 45- 17,000 cps 

Power Capacity: 80 watts IPM 

Impedance: 8 ohms 

Vertical Angle: 22° 
Horizontal Angle: 120° 

Dimensions: 391/2"x 10"x 7" 

MODEL CS -3- SPEECH 

40" column 

(Special, multi- design speakers 

for speech applications) 

Frequency Range: 150-10,000 cps 

Power Capacity: 40 watts 
Impedance: 8 ohms 

Vertical Angle: 22° 
Horizontal Angle: 120° 

Dimensions: 39" x 8 "x 6" 

SLATED FOR AUGUST DELIVERY! 

For complete specifications on 

all four of the new UNILINE 

Models, contact your UNIVERSITY 

representative or write: 
Desk S -1 

University Loudspeakers, Inc., 

80 S. Kensico Ave., 

White Plains, New York. 

UNIVERSITY. 
A Division of Lin&Temco Electronics, Inc. 
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YOU WON'T FIND 

THIS CONTROL ON 

ANY OTHER P.A. 

AMPLIFIER 
IN THIS 

PRICE 

CLASS 

Mixers aren't new. But one that will fade 
and blend two program sources with a single 
control is. That's one of the exclusive features 
on the new Harman -Kardon COMMANDER Series 
of public address amplifiers. Equally unique, 
yet typical of the exceptional value of this 
product group is an Anti- Feedback Filter which 
increases sound output by 100% under diffi- 
cult acoustical conditions and Multiple Inputs 
for still greater installation flexibility. That's 
not all! The popular priced COMMANDER Series 
includes features usually reserved for costlier 
"deluxe" equipment such as: master volume 
control; input for magnetic cartridge; outputs 
for tape recorder, booster amplifiers and both 
25 and 70 volt speaker lines; locking covers; 
DC on filaments of hi -gain stages, etc. Get all 
the facts now. Write Commercial Sound Divi- 
sion, Harman -Kardon, Plainview, L.I., N.Y. 

ISend free detailed catalogs: Desk 1E , 
1 Name 

I 

I Address 

I City State xI 

['Jed roiiies 11orlcl 

r ` . ` ...{;"21 

COMING 
MONTH real 

DIRECTORY OF FM- MULTIPLEX STEREO ADAPTERS 
.4 complete list of multiplex adapters, 
along with enough useful facts about 
these units to allow you to pick one to 
give "broadcast- quality" stereo listening. 

DESIGN OF TRANSISTORIZED CB TRANSMITTERS 
Here are three CB transmitter circuits, 
having modulated r.f. power outputs of 
25, 130, and 250 mw., made possible by 
an inexpensive mesa transistor. Suitable 
modulator circuits are also included. 

ADVANCED TRAINING FOR TECHNICIANS 
Experienced technicians who have al- 
ready had training often find that they 
need more to get ahead; yet they cannot 
interrupt their careers to go back to 
school. Alternate education possibilities 
in the various areas of electronics are 
explored. 

ELECTRONICS AND BIOLOGY 
Electronics is helping us to better under- 
stand living things. In turn., biology is 
helping us to build better computers. 
Here are some results of this inter- 
change. 

PRACTICAL SQUARE WAVES AND GENERATORS 
Practical square -wave testing and data 
interpretation can be thrown off because 
the test waveforms fail to meet certain 
requirements. Characteristics of useful 
square waves, how they are used, and 

. 1 i 

the construction of a generator that 
meets these requirements are covered. 

MINIATURE TRANSISTORIZED SCOPE 
Small, lightweight, and battery- operated, 
this instrument can be constructed to 
have specifications that make it useful 
for a wide range of applications. 

PULSE -MODULATION TECHNIQUES 
Pulses are widely used to transmit data 
from one point to another. Here is the 
story of how these pulse systems work 
and how they are able to carry informa- 
tion. 

PIONEER WIRELESS STATION 
A bit of nostalgia from an Old Timer, 
this article recalls the Marconi Wireless' 
"high- power" Alaska radio station, KPB, -a radio giant of the year 1913 -as re- 
membered by one of the station's opera- 
tors. 

TUNNEL DIODE BIAS SUPPLIES 
Practical battery and a.c. power supplies 
to provide measured d.c. parameters 
needed by technicians and experiment- 
ers. 

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

January 23rd 
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COMMERCIAL OPERATOR 

F.C.0 LICENSE 
714 s 

601 Jobs ea Electronics 
F. C. C. LICENSE - THE KEY TO BETTER JOBS 

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

WHICH LICENSE FOR WHICH JOB? 
The THIRD CLASS radiotelephone license is of value primarily 

in that it qualifies you to take the second class examination. The 
scope of authority covered by this license is extremely limited. 

The SECOND CLASS radiotelephone license qualifies you to 
install, maintain and operate certain radiotelephone equipment 
but not commercial broadcast station equipment. 

The FIRST CLASS radiotelephone license qualifies you to in- 
stall, maintain and operate every type of commercial radiotele- 
phone equipment including all radio and television stations in the 
United States, its territories and possessions. This is the highest 
class of radiotelephone license available. Many companies which 
employ industrial electronics technicians require this license. 

GRANTHAM TRAINING PREPARES YOU 
The Grantham Communications Electronics Course prepares 

you for a FIRST CLASS F. C. C. license, and it does this by 
TEACHING you electronics. Each point is covered simply and in 
detail, with emphasis on making the subject easy to understand. 
The organization of the subject matter is such that you progress, 
step -by -step, to your specific objective -a first class F. C. C. license. 

CORRESPONDENCE OR RESIDENCE CLASSES 

Grantham training is available by correspondence or in resi- 
dent classes. Either way, you are trained quickly and well. Write, 
or mail the coupon below, to any division of Grantham School of 
Electronics. Our free booklet will be sent to you immediately. 

HERE'S PROOF ... 
that Grantham students prepare for F. C. C. examinations in a 

minimum of time. Here is a list of a few of our recent graduates, 
the class of license they got, and how long it took them: 

License weeks 
James C. Bailey, 217 Behrends Ave., Juneau, Alaska 1st 12 

Edward R. Barber, 907 S. Winnifred, Tacoma, Wash- 1st 20 
M. A. Dill, Jr., 20 Cherry St., Gardiner, Maine 1st 12 

Bernhard G. Fokken, Route 2, Canby, Minn. 1st 12 
Kenneth F. Foltz, Broad St., Middletown, Md. 1st 12 
James C. Greer, Mound City, Kansas 1st 12 

Thomas J. Hoof, 216 S. Franklin St., Allentown, Pa. 1st 22 
Clyde C. Morse, 7505 Sharronlee Dr., Mentor, Ohio 1st 12 

Louis W. Pavek, 838 Page St., Berkeley 10, Calif. 1st 16 
Wayne Winsauer, 2009 B St., Bellingham, Wash. 1st 12 

FOUR SCHOOLS TO SERVE YOU 

To better serve our many students throughout the entire coun- 
try. Grantham School of Electronics maintains four Divisions - 
located in Los Angeles. California; Kansas City, Mo.; Seattle. 
Wash.: and Washington. D.C. Grantham offers rapid courses in 
F. C. C. license preparation, either by home study or in resident 
classes. 

Get your First Class Commercial F.C.C. License in 12 weeks by training at 

runtham Sh00f OF ELECTRONICS 

1505 N. Western Ave. 

Los Angeles 27, Calif. 

(Phone: HO 7 -7727) 

40B Marion Street 
Seattle 4, Wash. 

(Phone MA 2 -7227) 

3123 Cillham Road 

Kansas City 9, Mo. 

(Phone, JE 163261 

8.21 19th Street, N.W. 
Washlegton S, D. C. 

(Phone- ST 3.3614) 

1 

of 
Z I 1 

Z I Please send me your free booklet telling how I can get I 

dI my commercial F.C.C. license quickly. I understand there I 

1 is no obligation and no salesman will call. 1 

V Name Age 

Address t 

for FREE Booklet CLIP COUPON and mail 
in envelope or paste on postal card. 

To: GRANTHAM SCHOOL OF ELECTRONICS 

1505 N Western 408 Marion 3123 Gnlham RC 921 191h, NW 

los Angeles Seattle Kansas City Washington 

I 

-J - 1 

Q 
2 City State 

t t 

t I am interested im. Home e Study, l_1 Resident Classes 

L - .l 
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RE1andbe.rg 

for better, clearer, 

more natural 

sound 

MODEL 65 
3 SPEED 4 TRACK 

STEREO PLAYBACK 
TAPE DECK $199.50 

A proud new achievement! For 
pure playback of 2 and 4 track 
stereo and monaural tapes. Superb 
frequency response. Installs in hi -fi 
systems. Has facilities for adding 
erase and record heads; 2 outputs 
for plug-in preamplifiers. Adapt- 
able for language lab and indus- 
trial use. 

MODEL 6 
3 SPEED 4 TRACK 

STEREO RECORD /PLAYBACK 
TAPE DECK $498. 

Ask any owner about this mag- 
nificent instrument! Incorporates 
into hi -fi systems. Records 4 track; 
plays back 2 and 4 track stereo 
and monaural tapes. Has 3 separate 
heads and offers Track Adding, 
Sound -On- Sound, Direct Monitor, 
Silent Pause, Push Button Control. 
Remote control "F" model avail- 
able. 

SEE YOUR DEALER OR WRITE DIRECT 

Tanabcr of America. Inc. 8 Third Ave. Pelham, N. Y. 

... Mr the Record 
By W. A. STOCKLIN 

Editor 

MORE ON THE ELECTRONICS "TECHNICIAN" 

OUR plea for ideas and suggestions 
on the editorial The Electronics 

'Technician,' " published in our October 
1961 issue, resulted in quite a few in- 
teresting comments from our readers. 
In the main, they complimented us on 
our attempt to define the electronics 
technician but, from that point on, they 
were as divergent in their ideas as one 
could imagine. Some agreed with us 
that there are too many engineers per- 
forming "technician functions." Others 
criticized us severely for the emphasis 
we put on the necessity of having a 
degree in order to qualify as an engi- 
neer. Many felt that the three classifi- 
cations (design technician, service tech- 
nician, and operation technician) were 
insufficient and that others should be 
added. 

One letter written by Alfred Visconti, 
Test Lab Supervisor at Colvin Lab- 
oratories Inc. (electro- mechanical in- 
struments), is typical of one point of 
view. Most of Mr. Visconti's letter is 
published in the "Letters from Our 
Readers" column, on page 8 of this 
issue. 

Our first attempt was to break the 
technician group into three major clas- 
sifications, knowing that we would not 
cover some of the areas in which the 
technician functions. We purposely 
omitted such classifications as sales, 
procurement, installation, technical 
writing, and production -line testing. 
These are important areas for electron- 
ics technicians and, although their total 
number is small compared to the num- 
ber of technicians employed in our 
three major classifications, they should 
not be omitted. It may be wise for us 
to extend our classifications to include 
these individuals. 

Regarding a college engineering de- 
gree, we did say "We don't feel that it 
is fair to infringe on an engineering 
title without the degree and experience 
to back it up." We should have quali- 
fied our remarks and said "without the 
degree and /or experience." This would 
have been more factual. 

We are fully aware that there are 
many individuals functioning today as 
engineers and doing actual design and 
engineering work without having a col- 
lege degree. These individuals, while 
they may not have pursued a formal 
engineering course to a degree, never- 
theless are well qualified for their jobs 
because of their knowledge and experi- 
ence. We might even go so far as to say 
that an "engineer" is one who is en- 
gaged in the profession of engineering 
and that a formal degree may or may 

not be one of the pre- requisites for his 
job. 

On the other hand, there are many 
companies that strongly emphasize the 
necessity of having a degree to become 
a member of their engineering staffs. 
Airborne Instruments Laboratory and 
Hazeltine Research Corporation, for ex- 
ample, insist on this requirement. There 
are exceptions, of course, but a panel 
of engineers must pass on qualifications 
before an exception is made. It is also 
interesting to note that Bell Telephone 
Laboratories, for the most part, even 
ignores the title of "engineer" in that 
members of their engineering depart- 
ment are referred to as "members of 
the technical staff." 

In areas other than research, devel- 
opment, and original design, a degree 
is not usually a basic requirement. Em- 
phasis is on practical experience, with 
a knowledge of math and physics, for 
example, being of less importance. The 
engineer's functions in this área are 
extremely varied but, for the most part, 
they are involved in consumer products 
and services. This was basically the 
electronics industry prior to World War 
II. 

Since World War II the growth and 
future, however, have been in research 
and development. These are the areas 
we were thinking about in our October 
1961 editorial. An engineer functioning 
in this area today would have been con- 
sidered a scientist 20 years ago. The en- 
gineering profession is rising higher and 
higher in level and it is, therefore, im- 
perative that an engineer have as thor- 
ough a knowledge of all of the sciences 
as possible. As time goes on these engi- 
neers may even find that a BS degree 
is not sufficient and that a Master's de- 
gree may become a basic requiremént. 

We are fully aware of the fact that 
a degree in itself has no meaning and, 
in essence, is simply a certificate to in- 
dicate that a student has passed certain 
courses. It is the knowledge that he has 
gained that is important. If a person 
obtains an equivalent amount of knowl- 
edge by self- education, special courses, 
etc., then such a person should be able 
to make just as great a contribution to 
our technology as the graduate engi- 
neer. 

Times have changed and will continue 
to do so. Our society is becoming more 
technological every day. This means 
that the role of the technical person, be 
he engineer or technician, is becoming 
more important and this role will con- 
tinue to grow in importance as time 
goes on. 

6 ELECTRONICS WORLD 
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CET YOUR ELECTRONICS-TV-RADIO 

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

TO HIGHER PAY, 

GREATER JOB SECURITY 

START NOW! Breakthrough 
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 he yours I As an N.T.S. 
MASTER TECHNICIAN you can 
go straight to the top in 
industry ... or open your 
own profitable business. 

NATIONAL TEÇHNoL 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! 

gar 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. 

Mir MORE COMPLETE 
. You learn ALL PHASES OF 

Television - Radio - Electronics. 

pip LOWER COST 
... Other schools make several 

courses out of the material in our 
ONE MASTER COURSE ...and 

you pay more for less 
training than you get in 

our course at 
ONE LOW TUITION! 

ibeilFIVI: 
9 

1 

19 BIG KITS YOURS TO KEEP 

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

EVERYTHING YOU 
NEED FOR SUCCESS 

In these modern School Headquarters 
your Home Training is: 

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

Industry- Approved, 
Home Study-Designed. 

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 

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. 

ACCREDITED 
MEMBER 

January, 1962 

MAIL COUPON NOW FOR 

FREE BOOK 
& ACTUAL LESSON 

No 
obligation. 

No 
salesman 
will Call. 

After you graduate you can open your 
own TV-Radio repair 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 

Servomechanisms. Expert 
Trouble Shooter. All -Phase 

Master Technician. 
TV-Radio Sales. Service 

and Repair. 

NATIONALS SCHOOLS 
WORLD -WIDE TRAINING SINCE 1905 

LESSON 

NATIONALAMOSCHOOLS 
WORLD -WIDE TRAINING SINCE 1905 

4000 SO. FIGUEROA ST., LOS ANGELES 37, CALIF., U. S. A. 4/Capron 

/ 
I Name 

/ Address 

Mail Now To 
Notional Technical Schools. Deaf. RH -12 
0000 S. Figueroa St., Los Angeles 77, Calif. 
Please rush FREE Electronics- TV -Rodio 
"Opportunity" Book and Actual lesson. 

1 

1 

1 

Age 

71 
City Zone State 

I one cl nere It Alnötee ONLY .n Rnl.ent tram., a1 Les Angel.,. 

% VETERANS: Give dote of discharge 

i Ir 
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UTAH'S SEVEN 

BASIC "MINIATURES" 

FIT BOTH IMPORTED 

AND DOMESTIC 

TRANSISTOR RADIOS 

" 1 1 / 1 6" 1 
I1 ACTUAL 

SIZE 

Here's the solution for replacing 
speakers in transistor radios. With 
this complete line of midget speak- 
ers (American made with Ameri- 
can parts) Utah provides a de- 
pendable source for replace- 
ments. Wafer -thin baskets, 12 
ohm V.C. impedance -for per- 
formance equal or better than 
original speakers. 

Model 
No. Size 

Total 
Diem. 

Basket 
Depth 

Total 
Depth 

SP2T 2" 
Round 

2" %a" 'W 

SP22T 21/2" 
Round 

21/2" 1/2" 34" 

SP25A 2W 
Square 

21/2" 
Square 

r/z" 13'e" 

SP25T 2W 
Round 

2 %" 3Á" Ah, 

SP27T 23/4" 
Round 

235/n" "ha" we 

SP27A 23/4" 
Round 

23/4" 13/Sí" 13i" 

SP3T 3" 
Round 

3" ive we 

ula 
ELECTRONICS CORP. 

H U N T I N G T O N , I N D I A N A 
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FROM OUR READERS 
THE ELECTRONICS "TECHNICIAN" 

To the Editors : 

The editorial, "The Electronics 'Tech- 
nician,' " in the October issue of ELEC- 
TRONICS WORLD. proved to be extremely 
interesting. 

Your attempt to eliminate any pre- 
vailing confusion within the industry by 
defining and subdividing all persons 
termed as technicians, associate engi- 
neers, lab assistants, etc. into neatly de- 
fined categories is to be commended, but 
in the process you seem to have over- 
looked a number of contributing factors. 
which may help to bring the subject 
more clearly into focus. 

One of these factors is the definition 
for a man who is engaged in actual de- 
sign of electronic equipment, services 
and maintains highly complex electronic 
equipment, and operates such equip- 
ment. A definition of this man would 
most certainly be lacking if measured 
by your present standards. Numerous 
people filling these job categories who 
are presently employed by hundreds of 
companies throughout this country. 
would find themselves in an undefined 
job position due to a lack of college edu- 
cation. or an incomplete one. 

You mentioned that it would be un- 
fair to what you term "infringe on an 
engineering title without the degree 
and experience to back it up," and by 
so doing placed the college degree as 
being more important than the indi- 
vidual's potential. By your own defini- 
tions. this would automatically rule out 
thousands of people who graduated at 
the top of their high -school graduating 
classes, acquired a few years of college 
education with outstanding marks, and 
are presently recognized by engineers. 
managers, and executives in their re- 
spective fields. electronic or otherwise. 

In addition, it is worth mentioning 
that approximately one -third of the 
most intelligent high -school students do 
not go on to college. A certain propor- 
tion of these people who may have gone 
Into electronics have just as great a 
capacity for growth as their classmates 
who have gone on to college and a de- 
gree. 

Some of these people have a greater 
potential than others who may have 
stumbled through college to a degree. 

It seems when trying to define the 
word "technician" by your standards, 
you will have to look at the man, not 
the degree. 

ALFRED VISCONTI 
Test Lab Supervisor 
Colvin Laboratories. Inc. 
East Orange, N. J. 

Many of Reader Visconti's points are 
certainly well taken. For our detailed 

comments on the above letter see the 
editorial on Page 6.- Editors. 

n * s 

ION GENERATOR FOR THE HOME 
To the Editors: 

Negative ions may well be a "modern 
miracle" and electrostatic precipitation 
is a proven method of dust collection. 
but what is Mr. R. E. Patrie's device in 
the October, 1961 issue of ELECTRONICS 
WORLD? 

Negative ions are attracted to regions 
of higher potential. In this case it ap- 
pears that unless Mr. R. E. Patrie's fur- 
nace and ductwork are all plastic the 
majority if not all of the negative ions 
generated will be lost to the many 
square feet of metal ductwork and fur- 
nace area. To be effective it would seem 
that a negative ion generator would be 
placed in a duct discharge. 

As for electrostatic precipitation all 
designers of industrial precipitators 
place their collecting plates downstream 
of the ionizing wires or parallel to the 
wires and to the gas flow. In Mr. R. E. 
Patrie's precipitator, as shown in the 
first picture on Page 49, the ionizing 
wires are downstream of the collecting 
media. Thus either the charged dust 
particles must flow upstream to the col- 
lector grid, which is doubtful, or they 
will be attracted to the metal surfaces 
downstream -the centrifugal fan, heat 
exchanger, and duct work. As soon as 
the charged particles reach the grounded 
metal surfaces they will discharge and 
possibly be swept off and re- entrained 
into the air stream. 

Also, as a matter of semantics, what 
are "larger ions which have no charge "? 
An ion is a charged particle. 

ROBERT L. TWICHELL 
Spencerport, New York 

Reader Twichell's concluding remark 
about "larger ions which. have no 
charge" is well taken. We should simply 
have said "larger ions." In answer to the 
other remarks here are the author's 
comments. Editors. 

To the Editors: 
The unit described in the article was 

designed primarily as an ion generator 
with the additional filtering properties 
as a secondary feature. In this applica- 
tion, a minimum of obstruction is placed 
in the path of the ions after they emerge 
from the ionizer grid. The incoming air 
goes through the filter then past the 
ionizer and directly into the intake of 
the blower. The filtering then takes 
place as the return air goes through the 
metal filter. 

Where precipitation filtering, rather 
than ion generation is of prime concern. 

(Continued on page 12) 

ELECTRONICS WORLD 
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DOUBLES YOUR EFFECTIVE MANPOWER 

'tough h 
Fasts , 

FIX 
Save Half Your Tim i e. 

Step Up Your Profit! 

ZBE 
TELEVISION 

ANALYST 
for Black & White and Color 

Check di tinco iTs- Putipaint 
By Easy Point -to -Point Signal Injection, 

You See the Trouble on the TV Screen and 
Correct it -Twice as Fast and Easy! 

There's no longer any need to "lose your shirt" (and 
customers) -and worry about the lost hours you never 
recover -on "tough dogs" or even intermittents. The 
remarkable B &K Analyst enables you to inject your 
own TV signal at any point and watch the resulting 
test pattern on the picture tube itself. Makes it quick 
and easy to isolate, pinpoint, and correct TV trouble in 
any stage throughout the video, audio, r.f., i.f., sync, 
and sweep sections of black & white and color tele- 
vision sets - including intermittents. Makes external 
scope or wave -form interpretation unnecessary. Most 
useful instrument in TV servicing! Its basic technique 
has been proved by thousands of successful servicemen 
the world over. 

The Analyst enables any serviceman to cut servicing 
time in half, service more TV sets in less time, really 
satisfy more customers, and make more money. 

Model 1076. Net, $29995 
Available on Budget Terms. As low as 530.00 down. 

TVtîtoat&J,n. Pni441A1s 

See Your B dr K Distributor or Write for Bulletin AP18 -N 

January, 1962 

Combines all the features of both 
the Model 1075 and Model A107 

COMPLETE R.F. and I.F. 

VIDEO TEST PATTERN 

COMPOSITE SYNC 

FM MODULATED AUDIO 

COLOR PATTERNS 

HORIZONTAL and VERTICAL 
PLATE and GRID DRIVE 

B-- BOOST INDICATOR 

HI -VOLT INDICATOR 

YOKE and HI- VOLTAGE 
TRANSFORMER TEST 

Also Now Provides: 

SWITCH -TYPE TUNER 

NEGATIVE BIAS SUPPLY 

AGC KEYING PULSE 

PICTURE TUBE MODULATION 

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

Canodo: Atlas Rodio Corp., 50 Wingold, Toronto 19, Ont. 

Export: Empire Exporters, 277 Broadway, New York 7, U.S.A. 
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Two outstanding products by the HIDDEN 500 who plan for your future: 

BLACK BEAUTY cA 
molded tubular 

ORANGE DROPS 

dipped tubular 

MOTE 

CAPACIF [ 

TWO GREAT TUBULARS ... TAKE YOUR CHOICE! 
(± 10% Capacitance Tolerance is standard at no extra cost) 

Sprague Difilm Capacitors can't be beat! Dual- dielectric construction 
combines the best features of both Mylar® polyester film and special 
capacitor tissue. And for additional reliability, Difilm capacitors are 
impregnated with Sprague's HCX®, a solid impregnant which produces a 
rock -hard capacitor section -there's no wax to drip, no oil to leak! 

o BLACK BEAUTY Molded Tubulars are actually low -cost versions of the 
famous Sprague high -reliability capacitors used in modern military 
missiles. They're engineered to withstand 105 °C (221 °F) temperatures 
... even in the most humid climates! And their tough, molded phenolic 
cases can't be damaged in handling or soldering. 

O ORANGE DROP Dipped Tubulars are the perfect replacement for radial - 
lead capacitors now used by leading manufacturers of TV sets. Leads 
are crimped for neat mounting on printed wiring boards. Extremely 
small in size, they'll fit anywhere, work anywhere. And they're double - 
dipped in epoxy resin for extra protection against moisture. 

* The "Hidden 500" are Sprague's 500 experienced researchers who staff the 
largest research organization in the electronic component industry 
and who back up the efforts of some 7,000 Sprague employees working in 14 
manufacturing operations -four at North Adams, Mass.; Bennington and Barre, 
Vt.; Concord and Nashua, N. H.; Lansing, N. C.; Grafton, Wis.; Visalia, Calif.; two 
at Ponce, Puerto Rico; and Milan, Italy. 

SPRAGUE® 
THE MARK OF RELIABILITY 

10 ELECTRONICS WORLD 
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We don't pack an engineer into each new Citation Kit but... 
. the engineering built into each kit 

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

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

Therefore, the complex process of in- 
plant production and control which guar- ' antees the fine finished product must 
somehow be embedded in the kit design. 
The Citation engineering group at 
Harman -Kardon, headed by Stewart Hege- 
man, has succeeded in doing just this in 
the design of all Citation instruments. 

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

Only Citation provides rigid terminal 
boards for mounting resistors and condens- 
ers. Once mounted, these components are 

January, 1962 

suspended tightly between turret lugs. 
Lead length is sharply defined. The uni- 
form spacing of components and uniform 
lead length insure the overall stability of 
the unit. 

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

To meet the special requirements of the 
Citation III X, FM Stereo tuner, a hew 
tuner cartridge was developed. This em- 
bodies most of the critical tuner elements 
in one compact unit. The cartridge is com- 
pletely assembled at the factory, totally 
shielded and perfectly aligned- eliminat- 
ing the difficult problems of IF alignment, 
oscillator adjustment and lead definition. 

All resistors and condensers have been 
uniformly mounted and labeled on special 
component cards to eliminate hunting 
through paper bags. All of the small parts 
have been packaged in cellophane bags 
which are mounted on cardboard for ease 
of identification and handling. The unique 

Citation packaging techniques save much 
unnecessary time searching and sorting 
out parts. 

These truly remarkable achievements in 
Control Engineering are only a few of the 
many exciting new developments in kit 
design from the Citation Division of 
Hannan-Kardon. 

Send for free reprints of independent 
laboratory test reports plus a Citation cata- 
log. Write Dept. EW -1, Citation Kit Divi- 
sion, Harman -Kardon, Inc., Plainview, N.Y. 
( Export Office, EMEC, Plainview, N.Y. ) 

Citation III 

KK-66 

harman kardon 
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TV CHASSIS 
For Hi -Fi or Custom Installations 

Designed for the perfectionist seeking maximum performance! 

Available in 19 ", 23 ", and 27" Sizes 
Also available in KIT form which anyone can assemble. 

Designed for all types of Custom 
Installation, Walls, Bookcases, Cabi- 

nets, etc. Complete line of acces- 

sories facilitate custom installation. 

2 IMPORTANT 
TYPES 

FOR HI -FI SYSTEM: Less Audio System, incorporates 
a Cathode Follower Circuit for.operation into a Hi -Fi 
Audio System. 

WITH ITS OWN HI -FI AUDIO: Includes its own 
Hi -Fi 10 Watt Push -Pull Audio Amplifier and Dual 
Hi -Fi Speaker system with 6 "x 9" speaker, 6.8 oz. mag- 
net, 3" tweeter, condenser crossover, extended range 
tone control. 

OPTIONAL ACCESSORIES: Front panels for hori- 
zontal or vertical mounting of chassis ($15.). For ease 
of servicing, front panel, tube, and chassis can be uni- 
tized with a "Rigidizing" assembly for sliding out from 
front. 
Slides included with "Rigidizing" assembly ($10.). 

TECHNICAL FEATURES: 
Ultra- linear sweep circuits D -C restoration Newest 
Standard Coil Guided Grid Turret Tuner with automatic 
fine tuning, provisions for UHF Special low noise tubes 
5 microvolt sensitivity 4 megacycle picture bandwidth 
Heavy -duty dual 5Ú4G transformer type power supply 

Ruggedized construction, hand -wired for trouble -free long 
life True FM sound circuits. 
All Parts are premium quality. RCA, Sylvania tubes, 
Allen- Bradley resistors, Cornell -Dubilier condensers. ALL 
PARTS Guaranteed for FULL YEAR! 

PRICES: CHASSIS or KITS 
Item Size Description Chassis Kit 

(Prices include Pic. Tube) 

1 19" No audio, for use with HI -FI System $263.00 $178.00 
2 19" With HI -FI Audio incorporated 293.00 194.00 
3 23" No audio, for use with HI -FI System 268.00 183.00 
4 23" With HI -FI Audio incorporated 298.00 199.00 
5 27" No audio, for use with HI -FI System 328.00 243.00 
6 27" With HI -FI Audio incorporated 358.00 259.00 
Picture tubes are the new bonded tubes. The protective glass 
is fused to the tube face improving picture contrast, reduc- 
ing reflections, and eliminating dust between glass and tube. 
All Chassis are completely factory- wired, carefully tested 
and rigidly inspected. This is the Chassis selected by thou- 
sands of school systems and U.S. governmental agencies 
when premium type performance is required . 

Dealer Inquiries Invited. 

Top view of "Professional" 
Chassis with controls 
in horizontal position. 

Chassis can be mounted 

"Horizontally" or "Vertically" 

Beautiful Cabinets available. 

TRANSVISION Electronics, Inc., New Rochelle, N. Y. Dept. EW -C 

Please send more information on TV Wired Chassis TV Kit. Enclosed is $25 deposit. 
Please send Item No (Chassis or Kit), balance C.O.D. Enclosed is $ payment in full 
for Item No. I understand that freight is prepaid when payment is made in full. 

Name Address 

City Zone State 
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the position of the ionizer grid with re- 
spect to the filter should be reversed. In 
this case the air would pass first through 
the ionizer grid, then through the filter. 
Such an arrangement will provide im- 
proved filtering at the expense of greatly 
reduced ion output. 

I also want to correct the statement 
I made relative to treating of the metal 
filter. Oil treating the metal filter in 
the normal manner improves the filter- 
ing action and it is recommended that 
this be done in all cases. 

As a final comment, the device as 
described in the article was installed 
in January of last year and was oper- 
ated at two -week intervals during the 
ensuing three months. Although ion - 
measuring equipment was not available, 
the comparative cleanness and freshness 
of the air while the unit was operating 
left little doubt as to its effectiveness. 
Cooking odors which normally persisted 
for hours would be dispelled in minutes 
with the unit in operation. The tend- 
ency to mustiness or slight gas odor 
when the house remained closed and 
unoccupied for several days was not in 
evidence with the unit turned on. 

There arepther observations that will 
not be enumerated because of their 
probable controversial nature, but suf- 
fice it to say that in our opinion, the 
device is well worth the reasonable cost 
and time required to put it together. I 
consider it strictly experimental and a 
complement to commercial room ion- 
izers rather than a substitute for them. 

R. E. PATRIE 
Oreland, Pennsylvania 

e 

MULTI- PURPOSE LOW- VOLTAGE SUPPLY 
To the Editors : 

After a check with local supply 
houses, I am unable to find any source 
for the 1N1450 silicon rectifiers men- 
tioned in Mr. Caringella's article (Au- 
gust 1961), "Multi- Purpose Low- Voltage 
Supply." Also, I looked up the maximum 
dissipation rating of the 2N554 and 
found it to be 10 and not 60 watts. 

D. HERMAN 
Louisville, Kentucky 

According to the author, the 1N1450 
was originally manufactured by Audio 
Devices, whose semiconductor division 
has recently become Standard Rectifier 
Corp. The new Standard Rectifier des- 
ignation for this diode is 10F1. The 
nearest equivalent is the Sarkes Tarzian 
1OLF (JETEC 1N1089). The Interna- 
tional Rectifier 6F10 will also work 
well; however, it is a stud -mount diode. 

According to published Motorola 
specifications, the type 2N554 has a 
collector dissipation of 45 watts at a 
mounting -base temperature of 25 
degrees centigrade. Two of these tran- 
sistors in parallel result in a total 
allowable dissipation of 90 watts. How- 
ever, this value must be derated 1 watt 
for each degree centigrade rise in base 
temperature. The maximum allowable 
dissipation at a base temperature of 80 
degrees is 10 watts per transistor, or a 
total of 20 watts for the parallel com- 
bination. With proper heat sinking, as 
recommended in the article, a total of 
60 watts can be tolerated. Editors. 

ELECTRONICS WORLD 

ir 
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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 
64 -Page 
CATALOG 

FREE 

NRI- Oldest and Largest Radio 

Television School Now Offers 

NEW HOME STUDY TRAINING 

IN'& MIL TARY ELECTRONICS 

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. viers 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 

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 

X 

Name Age 

Address 

City Zone State 
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
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ELECTRONICS NEEDS 
4T07 

QUALIFIED TECHNICIANS 

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 pre- 
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. 

4MSEE OTHER SIDE 

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 Thomàs 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 
training. "The course got me started on the road," he says. 

FIRST CLASS 
PERMIT 

NO. 20 -R 

(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 

National 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 
Americk'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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...-fzeeufire MODEL 100 

1_ 

3C 
A precision engineered transceiver for Citizens Band 
licensees seeking outstanding design and performance. 
Tunable dual conversion superheterodyne receiver cov- 
ering all 23 channels. Two crystal control receive posi- 
tions. Push -to -talk operation. Three way power supply 
for 6/12 vdc and 115 vac. Five watts plate input. Certi- 
fied tolerance ±.005 ó. Size 51/2" x 81/2" x 9" deep. 

Advanced engineering featured in the 
Executive Model 100 

NEW crystal filter minimizes adjacent 
channel interference. 

NEW built -in calibration circuit. 
NEW International NR squelch. 
NEW 12 position crystal control transmit 

channel selector. 
NEW front panel microphone jack. 
NEW 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! 

1 

Complete with 1 transmit crystal, 1 re- 

ceive crystal, new style ceramic micro- 
phone and coil cord $199.50 

International Crystal Mfg. Co., Inc. 
18 North Lee, Oklahoma City, Okla. 

Rush FREE 1962 Catalog EW2 

Name 
Please print 

Address 

city Zone State 

INTERNATIONAL Crystal Manufacturing Co., Inc. 18 North Lee Oklahoma City, Okla. 

January, 1962 15 
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NEW CALLBACK - PROTECTION 

WELDED INTO EVERY 

SILVER SCREEN 85 TV PICTURE TUBE 

Sylvania technique 
eliminates tube failures 

caused by open heater or 
cathode lead welds. 

Protects your profits. 

Sylvania ... the leader in picture tube 
improvements ... now gives you another 
built -in plus - "Controlled Atmospheric 
Welding "! Engineering investigations re- 
vealed that in the welding of picture tube 
gun parts something more than automatic 
controls, skilled operators and careful in- 
spection was needed. The uncontrolled 
factor was the degree of oxidation occur- 
ring at the time of welding. The answer - 
control the atmosphere surrounding the 
weld at the instant it is made! 

Now... through "Controlled Atmospheric 
Welding" Sylvania Silver Screen 85 TV 
picture tubes give you maximum assur- 
ance against callbacks. Common field 
problems of intermittent, poor, or open 
connections due to oxidized welds have 
been eliminated. Every year hundreds of 
thousands of TV picture tubes are replaced 
with Silver Screen 85. No wonder. It's 
more profitable in the long run. 

Electronic Tubes Division, Sylvania 
Electric Products Inc., 1740 Broadway, 

Early welding techniques 
oxidized or "burned" the metal 
surfaces. As shown in the enlarged 
cross -section view of the heater to 
stem lead weld, this prevented 
clean metal to metal joints' - 
caused high- resistance electrical 
contact. 

NEW SYLVANIA welding 
techniques keep metal surfaces 
clean during welding, which is 
essential for low- resistance con- 
tacts and strong mechanical bonds. 

New York 19, New York. 

SYLVi"'NIA 
SUBS /O /ARY OF 

16 

GENERAL TELEPHONE & ELECTRON /CS 
CENERAI 

s- r--Jl 
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 fall 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. 

FREE! 
1. 

2. 

3. 

find out how... 
You can get job security. Specialized education is the 
road to higher salary and important jobs in the growing 
field of electronics. 
You can solve the problems that stump other technicians. 
Problems in electronics are becoming more complex. Your ability to solve problems will help you get ahead in your 
field. 
You can handle new electronic devices. Every day, 
advances are being made in electronics. Only through 
education can you find out how to keep up with these 
developments and how to use the new devices. 

Successful 
Electronics 

Training 

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

CLEVELAND INSTITUTE OF ELECTRONICS 
1776 E. 17th St. Desk RN61A Cleveland 14, Ohio 

January, 1962 

a successful plan for .. 
Electronics Training 

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

Get All 3 Booklets and This 

Handy Pocket Electronics Data 

Guide Free 
Puts all the commonly used conversion factors, formulas, 
tables, and color codes at your fingertips. Yours abso- 
lutely free if you mail the coupon today. No further 
obligation. 

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, or related fields 
is necessary for success in Cleveland Institute programs. 

Accredited by the National Home Study Council 

Cleveland Institute of Electronics 

Desk RN61A 1776 E. 17th St. Cleveland 14, Ohio 

Please send Free Career Information pre- 

pared to help me get ahead in Electronics. 

I have had training or experience in Elec- 

tronics as indicated below. 

Military 

Radio-TV Servicing 

Manufacturing 

Amateur Radio 

In what kind of work are 
you now engaged? 

Broadcasting 

Home Experimenting 

Telephone Company 

Other 

In what branch of Electronics 
are you interested? 

Name Age 

Address 

City Zone State 
RN -61 A 

17 
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5KC. 10NC. 20NC. 

Eleetronics World LAB TESTED 

Audio Test Report 
PREPARED BY HIRSCH -HOUCK LABORATORIES 

Astatic 45D Stereo Cartridge 

Harman -Kardon "Citation III" FM Tuner 

Fisher X -101 -B Stereo Amplifier 

Astatic 45D Stereo Cartridge 
For copy of manufacturer's brochure, circle No. 58 on coupon (page 122). 

ASTATIC'S new 45D cartridge is a 
ceramic device, whose perform- 

ance specifications resemble those of 
the most expensive magnetic cartridges. 
The compliance of its 0.7 -mil diamond 
stylus assembly is rated at 6 x 10-0 
cm. /dyne in both lateral and vertical 
planes. The effective mass at the stylus 
tip is 1 milligram. The frequency re- 
sponse to the Westrex lA record is rated 
within ± 2 db from 30 to 12,000 cps. The 
channel separation is claimed to be 30 
db nominal at 1000 cps. In a suitable 
arm, tracking forces of 2 to 4 grams 
are recommended. 

Magnetic equalization plug -in adapt- 
ers are supplied with the cartridge, for 
connection to RIAA equalizing pre- 
amplifiers with a 47,000 -ohm input 
impedance. The cartridge may be con- 
nected to flat (unequalized) inputs with 
a nominal sensitivity of 0.2 volt and an 
impedance of 750,000 ohms to 1 meg- 
ohm, using a simple equalizing network. 
In this case, it is self -equalizing for the 
RIAA characteristic. With the magnetic 
adapters, the output is rated at 10 milli- 
volts for a stylus velocity of 5 cm. /sec., 
with channel outputs matched at 1000 
cps to within 2 db. 

Physically, the Astatic 45D cartridge 
is housed in an attractive gold -finished 
case, which plugs into a mounting clip. 
The cartridge may be removed when 

18 

mounting the clip in the arm and snaps 
into place easily when this has been 
done. The stylus assembly is easily re- 
moved without tools. We were struck 
by the minute size of the jewel, which 
is difficult to see with the unaided eye 
and is mounted at the end of a very 
small diameter stylus tube. 

Being non -magnetic, the 45D is com- 
pletely insensitive to magnetically in- 
duced hum. It is, of course, important 
to ground its case for electrostatic 
shielding, and the grounding wire is 
supplied with the cartridge for use with 
those arms which do not provide a 

ground for the cartridge. Another spe- 
cial feature of this cartridge is its 
built -in alpha -ray source which is sup- 
posed to remove the static charge from 
the record surface as it is being played, 
reducing the accumulation of dust in 
the grooves. During our limited use tests 
of this cartridge we were unable to de- 
tect any effect from this source, al- 
though it might prove useful over an 
extended period of time. 

Two samples of this cartridge were 
tested. The first was a pre -production 
model, which did not meet the manu- 
facturer's specifications for high -fre- 
quency response. The second unit was 
part of a regular production run and 
is covered in this report. 

We tested the Astatic 45D by mount- 
ing it in an Audio Empire 98 arm and 
playing various test records. This was 
done with the magnetic adapters, ter- 
minated in 47,000 ohms, and with the 
self -equalizing connections, terminated 
in 1 megohm. In the latter mode of 
operation, each channel is shunted by 
a series combination of 110,000 -ohm re- 
sistor and .003 -uf. capacitor as well as 
the normal 1- megohm load. 

First we determined the cartridge's 
tracking force requirements by playing 
the Cook Series 60 and Fairchild 101 
records, which carry very high recorded 
velocities at very low and at intermedi- 
ate frequencies respectively. The track- 
ing force was adjusted to the minimum 
which would permit satisfactory track- 
ing, which proved to be 3 grams. This 
value was used for the balance of the 
test. In listening. tests, where these ex- 
treme velocities are rarely encountered, 
2 grams proved to be entirely adequate. 

The frequency response of the Astatic 
45D proved to be slightly better than 
rated, within ± 2 db from 30 to 15,000 
cps, which are the limits of the Westrex 
record. The channel outputs, which 
average about 7 millivolts at 1 kc. and 
5 cm. /sec. velocity, are matched within 
1.5 db at 1000 cps, although they differ 
by as much as 2.5 db in the 4 to 5 kc. 
region. The channel separation is excel- 
lent, averaging 30 db at 1 kc., 20 db at 
10 kc., and 6 to 15 db at 15 kc. (depend- 
ing on which channel is measured). 

The monophonic RCA 12 -5 -49 test 
record was used to measure the self - 
equalization of the cartridge with the 
recommended termination for flat am- 

(Continued on page 22) 
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SUPERB NEW SCOTT 

MULTIPLEX TUNER KIT 

Now you can build a Multiplex Tuner 
that meets rigid factory standards 
Now have the fun of building a genuine H. H. Scott Wide -Band FM Stereo 
Tuner in just a few hours . . . and save money, too. Revolutionary Scott - 
developed kit building techniques assure you of performance equaling Scott 
factory units. 
The new LT -110 Scottkit features a pre -wired and tested multiplex section 
plus the famous silver -plated factory built and aligned front end. Sensitivity of 
this magnificent new tuner is 2.2 µv. IHFM. There are special provisions 
for flawless tape recording right "off- the- air." 
Scott Wide -Band multiplex tuners are the standard of the industry. They have 
been chosen by leading FM stations from Boston to San Francisco. If you want 
to build a truly professional component choose a Scottkit. All H. H. Scott kits 
are backed by over 15 years experience in the design and production of superb 
components. Important features include front panel tape recorder output and 
precision illuminated tuning meter. All critical parts heavily silver plated. 
Unique Ez -a -Line system assures factory performance without expensive 
test equipment. Dimensions: 151/2 W x 51 H x 13 D in accessory case. 

New Scott Amplifier Kits to match the LT -110 

LC-21 Preamplifier Kit 
Performance so outstand- 
ing this kit is used for lab- 
oratory purposes. Hum level -80 db. distortion less 
than 0.1 %, frequency re- 
sponse 8 to 50,000 Cps. 
$99.95 
Matching LK -150 130 Watt 
Power Amplifier $169.95* 

January, 1962 

LK -72 80 Watt Stereo 
Amplifier Kit - 
Plenty of power for any hi -fi 
system. Complete tape re- 
cording and monitoring fa- 
cilities. Oversized trans- 
formers weigh 12 pounds! 
Performance equal to the 
best pre -amp /power amp 
systems. $159.95* 

LK-48 48 Watt Stereo 
Amplifier Kit - 
12 front panel controls. 
Gives full power down to 
20 cps. Husky output trans- 
formers. All aluminum 
chassis and DC operated 
preamps. Scott quality at a 
best -buy price. $119.95 

i 
o; 

MEW 
o 

These Exclusive Scottkit Features 
Make Kit Building Foolproof and Fun 
1. All assembly diagrams show parts 
in exact size and in full color, elim- 
inating mistakes. 
2. All wires cut to exact length and 
pre -stripped assuring correct lead 
placement and dress. 
3. Exclusive Part -Charts with parts 
mounted in order of assembly, elim- 
inating confusion and mistakes. No 
loose bag of parts. 
4. Handsome appearance makes 
Scottkits completely professional in 
looks as well as in performance. 

0 H_H_ SCOTT 
H. H. SCOTT, INC., Dept.160 -01 111 Powdermill Road, 
Maynard, Mass. 

Send me your new Scottkit catalog and 
complete information on FM Stereo. 

Name 

Address 

City State 
Export Morhan Exporting 58 Broadway, NYC. 
Canada: Atlas Radio Corp, 50 

Corp., 
(yingold Ave., Toronto. 

*Case extra. Slightly higher west of Rockies 
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The ost powerful pair 

you can put on a TV mast! 

m m 

BEST... for black & white TV... color TV... and FM, too! 

GOLDEN CROSSFIRE model 3600G 

JE N tr - booster -coupler model 0020 
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There are no 
lazy elements in the 
Golden Crossfire! 

In less than three months, the Channel 
Master Golden Crossfire has become the most 
wanted antenna of all time! Dealers and cus- 
tomers alike have been quick to recognize the 
outstanding superiority of the Crossfire over 
every other antenna. 

The remarkable performance of the Crossfire 
is made possible by the use of a revolutionary 
engineering principle ... Proportional Energy 
Absorption. In other antennas, a great many of 
the elements are "lazy" on any given channel 

. they are not actively working. But in the 
Crossfire, Proportional Energy Absorption puts 
more picture -pulling elements to work on every 
channel. The result: the highest gain and front - 
to -back ratios ever built into a broad band 
antenna! 

The Crossfire's performance is coupled with 
"take anything" construction that provides 
exceptional resistance to high winds and ice 
loading. 

Antenna- mounted 
booster. a . install it, 
then forget it! 

The Jetron is built to last! Not only does it 
have fewer components than any other booster, 
but the Jetron amplifier pod on the antenna 
contains no transformer, no rectifier, no filter 
capacitor. These components are all in the 
power supply, right by the set, where servicing 
is quick and easy. This power supply also 
serves as a 4 -set coupler. 

The Jetron can be used with any make or 
type of antenna to add electronic power boost. 
You are not limited to a particular antenna. 
That's why the Jetron provides a convenient, 
trouble -free means of enhancing the perform- 
ance of already existing installations. 

Here's why no other booster 
measures up to the Jetron! 

FEATURE tetra, Booster Booster Booster 
A B C 

No. of sets 
that can be coupled 

Newest low -noise 
transistor 

Low -cost AC 
operation 

Antenna -mounted 
components subject 
to failure (electro- 
lytic condenser, 
selenium rectifier) 

No. of antenna 
mounted components 

Highest gain on: 

Consumer -appeal 
styling 

4 

Yes 

Yes 

No 

14 

high 
band 

Yes 

Copyright 1961 Channel Master Corp. 

1 2 

No No 

Yes Yes 

Yes Yes 

26 31 

low low 
band band 

Yes No 

4 

Yes 

No 

No 

22 

low 
band 

No 

lta! _.T4jrs ./H14fMIeetPlMYsI111`E::RQ3/RR{ s <. 

PICK THE RIGHT ANTENNA 
FOR THE JOB! 

CHANNEL MASTER 

MAKES IT IN 
AT NO INCREASE IN PRICE! 

There's no need to sacrifice performance in order to meet a 
customer's desire for a gold antenna. Channel Master has the 
widest selection of gold antennas. Seventy -seven individual mod- 
els are now available with Channel Master's exclusive EPC 
"golden overcoat ". 

ENHANCES appearance for extra consumer appeal. 

PROTECTS antenna performance against salt air, in- 
dustrial atmosphere, chimney smoke, and 
other corrosive agents. 

CONDUCTS electrical energy and assures metal -to- 
metal contact. Does not have to be 
scraped off like anodizing. EPC protects 
the entire antenna ... and really lasts! 

t: cwtatar-r 

Crosstires 

Supe Fan 

T-W's Fold Flectors Conicals 

Champion 

Skylark 

High Banders 

Conical Yagi 

Rainbow 

Dual Flector City Vee 

Super Rainbow Skyblazer 

Color P inca 

5- element 
Z -Match Yagis 

3- element FM Yagi 5- element FM Yagi 

Color King Futuramics 

10- element 
Z -Match Yagis UHF Para -Scope 

10- element FM Yagi FM Turnstile, 

For the best antenna of its type, 
select a Channel Master 
Gold Medal antenna. 
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I 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- 
ice. Here's what the CHARLESTON EVENING POST 
say about "If the next volumes are anything like 
the first, then th series Is something that has 
been needed for much loo 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 II, Introducing Algebra, 
Geometry, Trigonometry As Ways of Thinking in 
Mathematics. $3.90. Volume HI, 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. 
BASIC 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 semi -con- 
'ductors and transistors; transmitters, antenna 
and transmission lines. 6 vols.. soft covers, $13.85; 
6 vols., cloth, $14.85. 
HOW TO AVOID LAWSUITS IN TV- RADIO- APPLI- 
ANCE SALES & SERVICE, Leo Parker. When can 
a serviceman collect for repairs? \\'hen is a 
service guarantee enforceable? When can a 
serviceman demand cash payment'? When does 
a lien protect a serviceman'! How can a knowl- 
edge of contract law earn profits 7' 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. x282, $1.50. 

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

BASIC 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 di 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 teach and learn ..." -FT. CORDON 
ROMDLER. Set of vols. I to V in soft covers, $11.25; 
all 5 vols. in cloth binding. $12.75. 
BASIC ELECTRONICS VOLUME 6 ONLY. For the 
great many tens of thousands who have completed 
the 5- volume course, the 6th volume on semicon- 
ductors, transistors and FM is a Look which you 
should'own. "... highly recommended; the section 
on trans! lone is worth the price of admis- 
sion. "- POPULAR ELECTRONICS. Soft cover, $2.90; 
cloth, $3.95. 
B ASIC 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. 
B ASIC 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. 

TRANSISTORS 

FUNDAMENTALS OF TRANSISTORS (2nd ed. rev. 
B enlarged), Leonard M. Krugman, P. E. "Few 
who are interested in transistors can afford to be 
Without it." - WIRELESS ENGINEER. $3.50; hard 
cover, $4.50. 
BASIC TRANSISTORS "Pictured -Text Course." Alex. 
Schute, Ph.D. "... readily understandable with- 
out an Instructor and suituble for individual as well 
as classroom study "- PRouucT ENGINEERING. Soft 
cover, $3.95; cloth, $5.50. 
PRINCIPLES OF TRANSISTOR CIRCUITS, S. W. Amos. 
B.Sc., $3.90. 
FUNDAMENTALS OF TRANSISTOR PHYSICS, I. Gott- 
lieb, N.S., )3.90. 
INTERNATIONAL TRANSISTOR SUBSTITUTION 
GUIDEBOOK (4500 direct substitutions), Keats 
Pullen, Jr. "Possible substitutions deemed 'doubt. 
lul', that Is they work only in some cases, were 
omitted , thus, substitution guide Is a 'sale' 
guide. " -INDUSTRIAL ELECTRONIC ENGINEERING a 
MAINTENANCE. 51.50. 
.all books soft cover untes. noted 

Visit your electronic parts distributor,book store, or order direct from publisher. 
Free catalog of all Rider titles, Write Dept. EW -1. 

JOHN F. RIDER PUBLISHER INC.,116 West 14th St., New York 11, N. Y. 
a division of Hayden Publishing Company, Inc. 

Canada: Chas. W. Polnton, Ltd., 66 Racine Rd., Resdale, Ont. 
Escort: Acme Code Company. Inc., 630 9th Ave., N. Y. C. 

YOUR COPIES OF 
ELECTRONICS 

WOni -o 

ARE VALUABLE! 

Keep them neat ... clean ... 
ready for instant reference! 

Now you can keep a year's copies of ELECTRONICS WORLD In a rich -looking leatherette file that makes It easy to locate any issue for ready reference. 
Specially designed for ELECTRONICS WORLD. this handy file -with its distinctive, washable Kivar cover and 16 -carat gold leaf lettering -not only looks good but keeps every issue neat, clean and orderly. 
So don't risk tearing and soiling your copies of ELECTRONICS WORLD -always a ready source of valu- 
able information. Order several of these ELECTRONICS WORLD volume files today. They are $2.50 each. postpaid -3 for $7.00, or 8 for $13.00. Satisfaction guaranteed. or your money back. Order direct from: 

JESSE JONES BOX CORP. 
Dept. EW (Established 1643), Box 5120, Philadelphia 41, Pa. 
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plifiers with a 1- megohm input imped- 
ance. One channel alone was measured. 
The response was very flat up to about 
8000 cps, showing a couple of small 
peaks above that frequency. Even so, it 
was within ±2.5 db from 30 to 15,000 
cps, with an output level of 75 milli- 
volts at 1 kc. and 5 cm. /sec. velocity. If 
it is planned to use the cartridge in this 
manner, the amplifier should have high 
gain through its "Aux." or other high - 
level input. Not all amplifiers have suf- 
ficient gain to be driven adequately by 
this output voltage. 

In listening tests, the Astatic 45D 
sounded as good as it measured, which 
is to say very good. Its needle talk is 
exceptionally low and the sound has a 
smooth, unstrained quality. There is 
nothing in its sound quality to suggest 
the "ceramic quality" which has been 
a characteristic of some ceramic car- 
tridges. It is doubtful if anyone hearing 
it would think it were anything but one 
of the better magnetic cartridges. The 
use of the magnetic adapters is recom- 
mended whenever possible. The car- 
tridge was plugged into the ceramic 
cartridge input of a good, moderately 
priced stereo amplifier, producing good 
sound but lacking the brilliance when 
compared to the magnetic input of the 
same amplifier. 

The Astatic 45D cartridge sells for 
$26.70 net, complete with two plug -in 
magnetic input adapters. 

Harman -Kardon 
"Citation III" FM Tuner 

For copy of manufacturer's brochure, 
circle No. 59 on coupon (page 122). 

UNLIKE amplifiers, which have been 
available in kit form from several 

manufacturers for some time and which 
are capable of very fine performance, 
really high -quality FM tuners have 
been rare in the kit field. This is be- 
cause of the problems of alignment by 
relatively unskilled kit builders, with- 
out adequate test equipment. 

Harman- Kardon, whose "Citation" 
series of amplifiers has earned a high 
reputation for quality, has devel- 
oped an FM tuner kit which is a per- 
fect companion to the amplifiers. The 
"Citation III" tuner incorporates many 
advanced design features which set it 
apart from most other tuners -manu- 
factured or kit -built. 

The r.f. amplifier section begins with 
a 6CW4 nuvistor tube, in a grounded - 
cathode connection. A double -tuned r.f. 
input circuit improves image and i.f. 
rejection, which are rated at -70 db 
and -90 db respectively. The second r.f. 
amplifier is 1/2ECC85, connected as a 
grounded -grid stage. Another tuned cir- 
cuit is in its plate, making a total of 
three tuned tanks in the r.f. amplifier 
section. The other half of the ECC85 
dual- triode serves as a broadly tuned 
r.f. amplifier. The mixer /oscillator is 
an ECF80 triode -pentode. The triode 
oscillator section is effectively decou- 
pled from the pentode mixer section 
by signal injection into the grid of the 
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EE! 
LAFAYETTE 

340 PAGE 1962 
ELECTRONICS CATALOG 

"America's Hi -Fi & 
Electronics Shopping Center" 
Yours free for the asking - the biggest, best and 
most comprehensive catalog in the 41 -year history 
of Lafayette Radio. Audiophile, Experimenter, Hobbyist, Technician, 
Engineer, Student, Serviceman, Dealer - you'll find what you want 
in this latest Lafayette catalog. 

LAFAYETTE 
RADIO 
ELECTRONICS 
ULtgmo 
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X PAW 311 

COMPLETELY WIRED, 
FULL SIZE TUBE TESTER 

TE -15 ... 19.95 

NEW! KOROEXIm 
TRANSISTORIZED 

SEMI -KIT TAPE RECORDER 
RT.201 17.95 

LOG # 620 

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. 

10,000 
OHMS -PER -V OII 
MU LT ITE STER 
TE -10 9.95 

LAFAYETTE'S 
NEW MAIL ORDER HEADQUARTERS 

111 JERICHO TURNPIKE 
(2 Blocks West of South Oyster Bay Rd.) 

SYOSSET, LONG ISLAND, NEW YORK 

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. 
SUPERHETERODYNE 

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

NEWT 
FM MULTIPLEX 
ADAPTER 
LT -200 79.50 

CITIZENS 
BAND 
MOBILE ANTENNA WHIP 
HE -800WX 6.95 

i 
LAFAYETTE RADIO,DEPT. RA-2 

P.O. BOX 10,SYOSSET, L. I., N. Y. 

January, 1962 

Rush my FREE Lafayette 1962 Catalog 620 

Please send me # shipping charges collect. 

1 am enclosing $ 340 PAGES 

Name 

Address 

City Zone State 

J 
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Professional Tape Recorder 

CROWN 

NEW! 
"1000" Series 

The World's Finest 
Recorder in the $1000 Class 

The Ultimate in Performance 
Those seeking the best 
are buying CROWN 

"The New Standard in the Industry" 
Foreign Dealers Wanted 

Write Dept. EW -101 

CROWN INTERNATIONAL 
Division of 

INTERNATIONAL RADIO S. ELECTRONICS CORP. 
ELKHART, INDIANA 

RADIOTELEPHONE 

LICENSE 

MANUAL 

$5.75 

- helps you prepare for all U.S.A. 
commercial operator's license exams 

Here are complete study -guide questions and answers 
in a single volume. Helps you understand every subject 
needed to obtain an operator's license. 
RADIO HANDBOOK - largest comprehensive reference 
source on radio ever published. More "How -to- build" 
data than any book in the field. Gives simplified theory 
. . . latest design data $8 Jr0 

WORLD'S RADIO TUBES (Brans' Radio Tubes Vade 
Mecum). World's most authoritative tube book $6.00 
WORLD'S EQUIVALENT TUBES (Brans' Equivalent Tubes 
Vade Mecum). Over 32,900 comparisons $6.00 
SURPLUS RADIO CONVERSION MANUALS 
Practical conversions of most popular surplus equip. 
ment, in 3 volumes. Send stamped envelope for list 
of contents each $3.00 

Ora, from soil' favorite electronic pods distributer 
If he cannot supply, send us his name and your 
eensittance, and we will supply; foreign, add IO J. 
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EDITORS and ENGINEERS, Ltd. 
Summerland 2 California 

Dealers: 
res. 

Electronic 
. ndistributors. order hem 

from 
S. 

Taylor. Hillside. N. I. Export M.a. Canada/. order 
from H. M. Snyder Co.. 440 Park Ave. So.. N.Y. 16. 

third ri. stage rather than into the 
mixer grid. 

Automatic frequency control is ap- 
plied by means of a silicon diode used 
as a voltage variable capacitor. The bias 
voltage for the silicon diode is regulated 
by a neon tube to minimize drift. 

There are two stages of i.f. amplifi- 
cation using 6AU6's, followed by two 
stages of gated -beam limiters (6BN6's). 
A signal -level meter is actuated by the 
grid bias of the first limiter. The inter - 
channel muting voltage is applied to the 
third grids of both 6BN6 tubes. This 
type of muting circuit is not only free 
from thumps, but is especially desirable 
in multiplex reception since it mutes the 
noise ahead of the detector rather than 
in the audio as in some other tuners. 

The discriminator, using semiconduc- 
tor diodes, is isolated from the de-em - 
phasis network by a cathode -follower, 
which also provides a low- impedance 
source for driving an external multiplex 
adapter. Harman- Kardon claims that 
the high, constant impedance presented 
to the discriminator by this circuit re- 
sults in reduced distortion as compared 
to the usual circuit where the de-em - 
phasis network loads the discriminator 
directly. The audio section is a two - 
stage feedback pair, similar to those 
employed in the "Citation" preampli- 
fiers, and power amplifiers. It offers a 
useful gain, together with a very low 
output impedance and low distortion. 

Obviously, this is no simple tuner and 
hardly the sort of thing which one would 
expect to be built successfully by a hob- 
byist. The secret of its success is the 
pre -assembly and pre -alignment of the 
critical circuits in an FM "tuner car- 

111111 IMEMINII 
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,11111 
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, ILI 111111 
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II I , 1111111 111111 

. 111I 111111 M111----- S.aL6 
SEZÁT,vITr1111 

1111111 Main 
5 55 20 50 555 m, 

INPUT - MICROVOLTS 

tridge," which contains the second and 
third r.f. stages, mixer and oscillator, 
and two i.f. stages. This fully shielded 
unit also has the tuning capacitor 
and coils for the oscillator and second 
r.f. plate coil. The constructor, apart 
from the mechanical assembly of the 
balance of the tuner and the mounting 
of the "cartridge" in its cut -out, is re- 
quired to wire the nuvistor r.f, stage 
and its tuning circuits, the limiters and 
discriminator, audio section, and power 
supply. 

The alignment procedure is simple 
and foolproof, as it has to be for a suc- 
cessful kit tuner design. The level and 
balance meters are used as indicators 
and the interstation hiss is used as a 
test signal. The alignment consists of 
fully detuning the discriminator second- 
ary and peaking the primary for maxi- 
mum balance meter reading on noise. 
The limiter transformers are also 
peaked in the same manner. The sec- 
ondary is then tuned for zero -center 
meter reading. Front -end peaking is 
carried out using received stations. 

We tested the tuner, which had been 
constructed from a kit by someone rela- 
tively unfamiliar with kit building, af- 
ter alignment in accordance with the 
above procedure. Then we attempted 
to improve its performance by align- 
ment with a laboratory- quality FM sig- 
nal generator and distortion analyzer. 
No significant change was observed, 
other than a reduction of possibly 2 or 
3 db in residual distortion when it was 
instrument -aligned. Since this 
amounted to a reduction from 0.4% to 
0.3% harmonic distortion, at 100% mod- 
ulation, we would consider that the 
simplified alignment procedure is fully 
adequate to obtain 'the maximum per- 
formance from the tuner. 

In practically every respect checked. 
the "Citation III" met or exceeded its 
specifications. The usable sensitivity 
(IHFM method) was 2 microvolts, as 
rated. The capture ratio was 5 db, 
slightly better than the rated 5.5 db. 
The distortion at 100% modulation was 
0.3% to 0.4 %, depending on the align- 
ment method. Harman -Kardon claims 
0.1 %, which is less than the residual 
distortion of our signal generator. The 
hum level was measured at -60 db with 
respect to 100% modulation level. This 
is also roughly the capability of our 

(Continued on page 102) 
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E: 

exclusive in PHOTOFACT 
the world's finest 
electronic service data 

famous Howard W. Sams ALIGNMENT SYSTEM and PARTS GUIDE! 

speedy shortcuts to simplify servicing...to eliminate guesswork... 
to save you valuable hours each day for greater profits... 

Time -Saving ALIGNMENT SYSTEM 

OVERALL VIDEO IF RESPONSE CHECK 

Connect the negative lead d a 6 volt bias supply point 
I 

Poni 

Connect Vert Amp. d scope lWU 47K lo palot Low side lo r 

SWEEP 
GENERATOR 
FREQUENCY 

45. OMC 
(10MC Som.) 

MARKER 
GENERATOR 
FREQUENCY 

ADJUST REMARKS 

42. SMC 
45. 75MC 

A5 and 
Mixer 
Plate 
Coll 

Adjust for maximum gain and 

response similar to Fig. I wi 
shown. 

42. SMC 
45. OMC 
45. 75MC 

Al, A2, 
A3 

Check for response similar t 

necessary, retouch Al, A2, 
proper response. 

42.5 
1 f 

701. 751. 

F I G.1 

45.75 

1. Complete ALIGNMENT INSTRUCTIONS 
are presented in an easy -to- follow, standard- 
ized form. All procedures have actually been 
performed and verified in the PHOTOFACT 
analysis lab. Tells you what to adjust, how 
to connect equipment, and how to perform 
the alignment. 

2.Detailed response curves show you where 
alignment markers should appear for proper 
frequency response. Response curves are 
developed from actual scope measurements 
made during lab processing. For convenient 
use, actual frequencies and markers are 
shown on response curve. 

Tell -All PARTS GUIDE 

3. Test equipment connections (test -points) 
and adjustment sequences given In the 
Alginment Instructions are clearly coded 
to the famous Sams Standard Notation 
Schematic and photos for quick, easy 
identification. 

TRANSFORMERS (SWEEP CI 
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1. A complete PARTS GUIDE Is ava lable 
for each model. Parts List item numbers tie 
In with schematic and photos. Original set 
manufacturer's part numbers are shown, as 
well as a choice of replacement part numbers. 
Parts connection data is given to eliminate 
guesswork. 

FREE! 

IO PIC1001 WS, 
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2The Standard Notation Schematic identi- 
fies components and values, shows terminal 
numbers and layouts, color codes, and re- 
sistance of coil windings -all Invaluable helps 
in localizing trouble quickly. 

3. All items on Parts List are keyed to and 
clearly Identified on chassis photos and 
Standard Notation Schematic for easy cross - 
reference. 

The exclusive time -saving Alignment System and tell -all Parts Guide are Just two of dozens 
of great features in PHOTOFACT for fastest, easiest, most profitable servicing. 

See your Sams Distributor for full details on an Easy Buy Library or Standing Order subscription I 

gsenuggc elA_R eecAIY CAIItiCP 

Beginning This Month in PHOTOFACT! 
SECOND -CLASS RADIOTELEPHONE LICENSE COURSE 
Take advantage of this special bonus offer 
Course! Will help you pass the exam for an FCC 
License, so you can upgrade your career in elec- 
tronics and become an expert in communications. 
Course begins this month (in Photofact Set No. 
561) as a bonus to PHOTOFACT subscribers. 
Be sure your Sams Distributor has your Photo - 
fact Standing Order subscription! 

TODAY! 

January, 1962 

HOWARD W. SAMS & CO., INC. 
Howard W. Sams & Co., Inc., Dept. 5 -A2 
1720 E. 38th St., Indianapolis 6, Ind. 

Please enter my subscription to Photofact. 

My Distributor is 

Send FREE Photofact Cumulative Index 

Send Details onI Easy Buy Plan "Peet" Program 

Shop Nome 

Attn I 

Address 

Lity Zone State 
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Profiles in Electronic Engineering Technology 

R E\E 
ti 

"a CREI home study 

program helped me 

feel at home with 

electronics engineers." 

"Since I took a CREI Home Study 
Program in Electronic Engineering 
Technology, my pay has increased 
a great deal and my responsibilities 
tripled. At present I am Supervisor, 
Electronic Test Dept. Your course 
has given me the background to feel 
at home with Electronics Engineers 
on the job." 

Richard S. Conway 
Supervisor, Electronic Test Dept. 

Wilcox Electric Co. 
Kansas City, Missouri 

ELECTRONICS KNOWLEDGE YOU CAN USE. CREI Home Study 
preparation gives R. S. Conway the technical background to deal with Engi- 
neers as Supervisor, Electronic Test Dept., Wilcox Electric Co. 

INDUSTRY -RECOGNIZED CREI HOME STUDY PROGRAMS PREPARE 
YOU FOR INCREASED RESPONSIBILITIES AND HIGHER -PAYING 
POSITIONS IN THE EXPANDING ELECTRONICS FIELD. 

THERE IS A CREI PROGRAM TO MEET YOUR NEED. Today thou- 
sands of advanced electronics personnel -engineering technicians, 
engineers, administrators, executives -attribute their present high 
salaries and positions to their CREI home study of Electronic 
Engineering Technology. Wherever you go- wherever thorough 
knowledge of electronic engineering technology is a prime requi- 
site -CREI Home Study students and alumni are welcomed. 

TOP SCIENTISTS CONTRIBUTE TO COURSES. More than 20,500 
CREI students are presently working in almost every phase of 
electronics in all 50 states and most countries in the free world. 
They study courses to which a number of today's leading engi- 
neers and scientists have contributed. They are guided and 
assisted by CREI's staff of experienced instructors. How long it 
takes to complete a CREI Home Study Program depends on 
on- the -job experience, the amount of time devoted to study and 
the program selected. 

DEMAND FOR CREI- PREPARED MEN IS GREAT. It far exceeds the 
supply and has for many years. Specifically designed to prepare 
you for responsible positions in electronics, CREI texts include the 
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EMPLOYERS GIVE YOU SPECIAL CONSIDERATION for advancement 
with CREI Home Study preparation. Quality Control Manager Ray V. 

Smith of Wilcox Electric Co. explains this to CREI alumnus Conway. 

PREPARE FOR A SECURE FUTURE in electronics with a CREI Home 
Study Program. Richard Conway is shown relaxing in his yard with his 
children. CREI helped further his career, increase his income. 

INCREASE YOUR PROFESSIONAL STANDING. A CREI Home Study 
Program helps you gain new authority and respect. Examining a complex 
installation with Conway is R. M. Soldanels, a technician at Wilcox Electric 
Co. who is currently studying a CREI Program at home. 

latest advancements in electronics. We invite you to check the 
thoroughness and completeness of CREI Home Study Programs 
in the catalog provided on request. They include: 

INTRODUCTION TO ELECTRONIC ENGINEERING TECHNOLOGY ELEC- 
TRONIC ENGINEERING TECHNOLOGY SPECIALIZED COMMUNICATIONS 
ENGINEERING TECHNOLOGY SPECIALIZED AERONAUTICAL AND NAVI- 
GATIONAL ENGINEERING TECHNOLOGY SPECIALIZED TELEVISION 
ENGINEERING TECHNOLOGY SPECIALIZED SERVOMECHANISMS AND 
COMPUTER ENGINEERING TECHNOLOGY SPECIALIZED ENGINEERING 
MATHEMATICS AUTOMATION AND INDUSTRIAL ELECTRONIC ENGI- 
NEERING TECHNOLOGY NUCLEAR ENGINEERING TECHNOLOGY 

RATES HIGH WITH INDUSTRY. The high calibre of CREI Home 
Study Programs is attested to by America's biggest corporations, 
where CREI students and alumni attain positions ranging from 
engineering technicians to engineers to top officials. Such com- 
panies are National Broadcasting Company, Pan American Air- 
ways, Federal Electric Corporation, The Martin Company, 
Northwest Telephone Company, Mackay Radio, Florida Power 
and Light, and many others. These companies not only recognize 
the educational qualifications of CREI men, but often pay all or 
part of the tuition. 

ELECTRONICS HOME STUDY SPECIALISTS. CREI Home Study 
Programs are the product of 35 years of experience; CREI itself 
was among the first to have its curricula accredited by the Engi- 

YOUR WHOLE FAMILY SHARES YOUR SUCCESS. Living is better for 

everyone when you get promotions and advancements through CREI Home 

Study. Above, Mrs. Conway and their two children, Cynthia and David, 

share Richard Conway's success. 

neers' Council for Professional Development. Each program is 
developed with the same painstaking skill and care that CREI put 
into its World War II electronics courses for the Army Signal 
Corps, its special radio courses for the Navy, and its post -war 
group training programs for leading aviation and electronics 
companies. For those who can attend in person, CREI maintains 
a Residence School in Washington, D. C., also offering ECPD 
accredited Technical Institute curricula. 

REQUIREMENTS FOR ENROLLMENT. Pre -requisite is a high school 
education or equivalent plus 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. Use the coupon inserted between these pages or -if coupon 
has been removed -send qualifications to: 

_ 

° i, 
1(' 

The Capitol Radio Engineering Institute 
ECPD Accredited Technical Institute Curricula Founded 1927 

Dept 1101K 3224 Sixteenth St., N.W. 
Washington 10, D.C. 
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EicoS...UNCOMPROMISING ENGINEERING 
BEST BUYS IN SERVICE INSTRUMENTS: everything from Scopes to Probes 

DC-5 MC 

5" Scope «460 
Kit $79.95 
Wired $129.50 

Also Avail. -5" Push -Pull Scope 33425 
Kit $44.95 Wired $79.95 

Peak -To -Peak 
VTVM _232 
& tUni -Probes 
Kit $29.95 
Wired $49.95 
VTVM «221 
Kit $25.95 
Wired $39.95 

Z7a s.l 
®dó = f 

6464.°...... 

}}}}}}}}}}it e 

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

TV -FM Sweep Generator 
& Marker «368 
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(71/2 amp.) 
Kit $42.95 
Wired $54.95 

NEW Extra -Low- 
Ripple 6 & 

12 Volt 
Battery 
Eliminator 
& Charger «1064 
Kit $43.95 
Wired $52.95 

NEW AC 
Volt -Watt 
Meter #260 
Kit $49.95 
Wired $79.95 

1350 Combinations! 
Series /Parallel R -C 

Combination Box «1140 
U.S. Pat. No. 2954518 
Kit $13.95 Wired $19.95 

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

TRANSIS- An original, exclusive EICO product 

TORIZEO dell$`n d and n ractvred in the 

Stereo/ 
USA. lP.tenls Pendintl 

Mono 
4 -Track 
Tape 
Deck 

Wired 
Model 
RP100W 
$399.95 

Semi -Kit 
Model 
RP100K 
Electronics In Kit form $299.95 

C 

NEW FM-MUlriolee 
Mx99 

Kul 19995 Wired 164.95 
0511550 for Elco 

cavpp t In,i90, 

qualify. a oic menen 

ñ.rd,°,z ml FM tuners 
orpues 

v: a...._ :a 

0 

azarree====in 
ro (e 

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

I.F 

NEW 70 -Watt Integrated 
Stereo Amplifier ST70 
Kit $94.95 Wired $149.95 

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

RN / 
Bookshelf Speaker System HFS1 
Kit $39.95 Wired $47.95 

BEST BUYS IN "HAM" GEAR: from Transmitters to Code Oscillators 

NEW 60 -Watt CW Transmitter «723 
Kit $49.95 Wired $79.95 

ea 
90 -Watt CW Transmitter #720 

U.S. Pat. No. D- 184776 
Kit $79.95 Wired $119.95 

Universal Modulator Driver #730 
Kit $49.95 Wired $79.95 
Cover E -5 $4.50 

Grid 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. 
Buy your EICO right "off the shelf" from 1500 neighborhood dealers coast to coast, most of whom offer budget terms. 

BEST BUYS IN CITIZENS TRANSCEIVERS AND TRANSISTOR RADIOS 
Ores a4 unique 
products to 

r- _ _ _ hoo trdml 

I 
üu N. Blvd ILC. 1, N.Y. EW 7 O Send free 32 -page catalog & Distributor's 

name. 
I O Send Free Schematic of 
I 

Model No. 
Send 

I enclose 25c ío001( TO HI -FI 
Postage & handling. 
Name 

1 Address 
.... 

City_ ........ 
. Zone ... . State 

Liste_ 

_ 
n to the EICO Hour, WABC -FM, N. Y. 95.5 MC, Mon.-Fri 

1 

Citziens Band Transceivers 
From: Kit $59.95 Wired $89.95 
Superhet; prealigned xmitter 
osc; match different antennas 
by variable "pi" network. 
Single & multi- channel models. 

30 

7:15-8 P.M. 

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

1962 Electronic Instrument Co. Inc., 3300 N 

Transistor Portable Radio RA6 
Kit $29.95 Wired $49.95 Incl. FET 

Blvd.. L.LC. 1, N.Y. 

1 L:: CTRONICS WORLD 

J 
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By JOHN E. BOBBIN / Branson Instruments, Inc. 

i 

I 

IN TESTING 
A new and fast -growing technique of 

non- destructive industrial testing uses 

ultrasonic waves to pinpoint flaws in 

materials and to measure thickness. 

ONE of the major fields in which 
ultrasonics is serving industry 
is in the inspection and gaging 

of various materials. The equipment and 
techniques used for these inspections are 
quite different from those for power ap- 
plications such as cleaning and drilling, 
and yet they all have certain basic things 
in common. 

All forms of ultrasonics use high -fre- 
quency mechanical vibrations, or ultra- 
sound, which is produced by exciting a 
transducer (usually piezoelectric) from 
an oscillator circuit, causing vibrations in 
the transducer which, in turn, are intro- 
duced into the part under test. 

For testing and gaging, the sound 
waves are sent into the part through a 
liquid couplant and propagate in a fairly 
well defined beam through the part, re- 
flecting back from various boundaries 
within the part. These boundaries can be 
either geometric boundaries, such as 
shoulders or the flaws which might inter- 
cept the sound beam, or they could be 
the back side of the part. Reflection oc- 
curs when the two materials making up 
the boundary have different acoustic im- 
pedances, causing either partial or com- 
plete reflection of the sound energy. 

There are two basic types of ultrasonic 
equipment, which differ primarily in 
their means of producing ultrasonic vi- 
brations as well as in their presentation 
of information. These have been classi- 
fied as ultrasonic resonance equipment 
(used primarily for thickness gaging) 
and ultrasonic pulse -echo equipment 
(used mostly for flaw detection). The 
distinction is not absolutely rigid since 
some flaw detection can be done with the 
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resonance equipment, and much thick- 
ness gaging, particularly in corrosion 
work, is done with the pulse flaw detec- 
tors. 

Pulse Flaw Detectors 
The ordinary pulse -echo flaw detector 

is required to perform three basic func- 
tions: to detect internal flaws, determine 
their location, and finally provide infor- 
mation for the measurement or evalua- 
tion of the internal flaws. This is accom- 
plished through the interaction of the 
components shown in Fig. 1, which is a 
simplified schematic showing a standard 

CLOCK 

test. Here the clock acts as a trigger or 
synchronizing circuit, initiating several 
other circuits. The signal is first sent to 
the pulser, which in turn sends a high - 
voltage electrical signal of very short 
duration to the transducer. The trans- 
ducer converts the electrical signal to me- 
chanical or sound waves and this sound 
propagates into the material under test. 

A portion of the electrical signal to the 
transducer is also carried to the receiver - 
amplifier which produces a vertical de- 
flection on the face of the CRT. The dock 
circuit also initiates the sweep which pro- 
vides a time base for determination of 

MARKER 

PULSER 

RECEIVER 

TRANSDUCER 

SWEEP 

Fig. 1. Simplified block diagram of pulse -echo flaw detector, 
showing the basic components and the principle of operation. 
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Pulse -echo flaw detector being 
used to inspect steel plate. 

the location of defects in the material. 
After the initial pulse has occurred, 

and as time progresses, the sound propa- 
gates through the material at a constant 
velocity and reflects from geometric 
boundaries or from internal discontinui- 
ties. (It should be noted that the time, 
while a finite quantity, is relatively short 
-on the order of microseconds -due to 
the extremely high velocities of sound in 
solid materials.) The trace on the CRT 
moves from left to right, providing the 

time base for determination of distance. 
When sound reflects from an internal 
boundary, it is picked up by the trans- 
ducer and converted into an electrical 
signal. Note that the transducers used in 
most flaw detection equipment provide a 
reversible piezoelectric effect, . that is, 
they can act as transmitters or receivers. 

The received signal is amplified and 
provides another vertical deflection of 
the CRT trace. The horizontal displace- 
ment of the CRT trace basically repre- 
sents time. In most cases, however, it is 
more convenient to consider the distance 
that the sound has travelled. We assume 
that sound in a given material has a con- 
stant velocity and the trace of the CRT 
is usually calibrated in terms of distance. 
This can be done through an overlay on 
the face of the CRT, and is also done 
quite often with internal electronic 
markers. These electronic marker sys- 
tems have several different appearances 
in different instruments and are usually 
adjusted to represent some convenient in- 
crement of distance, such as a foot, an 
inch, a centimeter, etc. The markers may 
appear as inverted pips on the sweep, a 
square wave superimposed on the sweep 
or a pyramid or triangular wave super- 
imposed on the sweep. The latter is very 
useful when using angle techniques, as 
described below. 

Immersion setup employed to test large forgings for internal defects. The ultra- 
sonic indicating equipment being utilized is shown at the left in the photograph. 

Seamless aluminum tubing used in Titan missile is measured with ultrasonic thick- 
ness tester. Instrument requires access from one side, provides .1 % accuracy. 

Accomplishment of the three basic 
goals- detecting, locating and measuring 
flaws -depends on the proper functioning 
of the electronic circuitry in the instru- 
ment. However, of equal importance in 
the successful use of the equipment is 
some knowledge of the test problem it- 
self. The operator usually has some prior 
knowledge, either through past experi- 
ence based on previous failures or 
through intuitive knowledge based on 
processing variables such as possible 
type, location, orientation, and extent of 
defects in a given material. With this 
knowledge, he can select a suitable tech- 
nique to allow the sound waves to inter- 
cept the flaw approximately perpendicu- 
lar to the direction of propagation of the 
sound waves, thus guaranteeing a suit- 
able reflection of the sonic energy back 
to the transducer. 

The sound can be introduced straight 
into the material, perpendicular to the 
entrant surface, if the flaw is thought to 
be generally parallel to this surface. By 
means of suitable wedges interposed be- 
tween the transducer and the material, it 
is also possible to have the sound wave 
enter at an angle to the surface. This is 
done if the defect has some peculiar 
orientation, or if the geometry of the part 
prevents use of a straight beam. The 
sound propagates through the material 
much like a light wave would, bouncing 
between two reflecting surfaces. The two 
techniques are shown in Fig. 2A. 

The earliest successful use of ultrason- 
ics in flaw detection was carried out on 
large massive parts such as steel forgings 
and plates which could not be ade- 
quately tested with other methods avail- 
able at that time. Many users quickly 
recognized the potential capabilities for 
the inspection of smaller, more intricate, 
or more critical parts, and the use of ul- 
trasonics was expanded. 

The aircraft industry has accomplished 
more, perhaps, than any other basic in- 
dustry in the application of ultrasonics. 
All major structural parts of modem air- 
craft are ultrasonically tested for the 
presence of internal flaws, such as cracks, 
forging bursts, and porosity. 

In order to permit the inspection of 
complex geometric parts, as well as to in- 
crease the testing speed on simpler geo- 
metrics, the use of immersion testing was 
developed. Immersion testing is basically 
a scanning technique in which both the 
part and the transducer are immersed in 
a liquid bath as shown in one of the pho- 
tographs. Instead of having the trans- 
ducer touch the part, the sound is trans- 
mitted through the liquid and enters the 
part either perpendicular or at an angle, 
depending on the test requirements. 
Among the advantages of immersion 
testing are its capabilities for high speed 
and its extreme flexibility in scanning 
techniques, including automatic scanning 
and the possibility of focusing the sound 
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TRANSDUCER 

(A) 

WATER 

FOCUSED 
TRANSDUCER 

(e) 

TRANSDUCER 

SEAL 

(C) 

WATER 
-4-.INTAKE 

TRANSDUCER 

Fig. 2. (Al Two basic testing techniques -straight beam and angle beam. Angle - 
beam testing is useful in detecting poorly oriented flaws. (B) Focused transducers 

are used in immersion testing to intensify and direct the sound beam. IC) Bubbler 
transducer uses continuous -flow water column for uniform sound coupling. This tech- 
nique is most useful in high -temperature applications to prevent transducer damage. 

{ ¿¿ { { { {{ 

Fig. 3. Through transmission in immersion 
testing detects separations in laminated 
parts. Drop in received signal indicates 
the position and the size of the separation. 

waves for special uses (see Fig. 2B). 
Several modifications of the immersed 

scanning technique have been intro- 
duced recently. These include contained 
liquid columns in such form as simple 
tubes or the more sophisticated rubber 
tire or wheel transducer. The latter con- 
sists of a transducer rigidly mounted on 
the axle, surrounded by a type of rubber 
tire filled with a suitable liquid. In pro- 
duction testing, the rubber tire rotates, 
eliminating any sliding friction or wear 
between the transducer assembly and the 
part, thus protecting the transducer. The 
contained column eliminates the need for 
large tanks which were required for com- 
plete immersion of the test piece. 

Another popular design is the bubbler, 
or semi -contained water column, shown 
in Fig. 2C. Several configurations are 
available, including one which permits 
adjustment of the transducer angle to 
change sound angle and another de- 
signed for high temperature. In the lat- 
ter, a continuously flowing water column 
provides both a mechanical coupling for 
the sound waves and a temperature dif- 
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ferential between the transducer and the 
part. This permits the inspection of re- 
finery or chemical plant process equip- 
ment while in use. Many of the vessels 
and pipe lines inspected in this manner 
operate in the range of 10000 -12000 F., 
and bubbler systems have been success- 
fully used for on- stream inspection at 
these very high temperatures. An en- 
tirely new area of inspection has thus 
been opened in which periodic inspec- 
tions without shutdown are possible. 

Another area in which ultrasonics has 
been extremely valuable is the detection 
of lack of bond between components in 
laminated structures. Such diverse com- 
ponents as nuclear fuel plates, honey- 

Fig. 4. Block diagram of a typical 
ultrasonic resonance thickness gage. 

PIEZOELECTRIC 
TRANSDUCER 

COAXIAL CABLE 

comb aircraft wing panels, and lami- 
nated circuit boards for electronic use 
have been inspected utilizing both pulse - 
echo and pulse -through transmission 
techniques. In the latter a delamination, 
or lack of bond, casts an acoustic shadow, 
intercepting a portion of the sound beam 
which would normally pass from the 
transmitting transducer through the part 
to a receiving transducer (see Fig. 3). 
This approach is used when the materials 
or the components are too thin to pro- 
vide adequate resolution of the signals 
using echo techniques. 

Many users have found that automatic 
inspection systems can be economically 
incorporated into their production. These 
systems consists of a basic ultrasonic 
flaw detector or gage, a means of me- 
chanically moving the transducer at a 
constant speed and with uniform cou- 
pling, and the use of electronic monitor- 
ing devices on the ultrasonic unit. The 
monitor may be used to initiate alarms, 
to provide marking of defective parts, 
or to produce permanent records of the 
internal condition of the part being 
tested. The monitor consists of a time 
gate, permitting the equipment to ob- 
serve possible echoes from defects in a 
pre- selected critical area within the part, 
and also discriminator circuits to provide 
"on -off' or "go /no -go" use of the test in- 
formation. Some monitors also provide a 
voltage output proportional to the ampli- 
tude of the defect signal which can be 
used for proportional amplitude record- 
ing systems. 

Resonance Testing 
The other major category of ultrasonic 

RESONANCE INDICATION 

REMOVABLE SCALE 

2Ì CRT 

PLUG-IN SWEEP EXTENSION CABLES 
OSCLLATOR WITH (OPTIONAL/ 
VARIABLE INDUCTOR 

COVER 
THICKNESS GAGING of large, complex 

rocket and missile components by means of 
the ultrasonic resonance method has become 
a simple and routine procedure at Avco Corp.'s 
Lycoming Div. in Stratford, Conn. Because of 
their size and shape, the missile ports cannot 
be gaged to blueprint thickness requirements 
by more conventional methods. Using a Vidi- 
gage Thickness Tester, made by Branson In- 
struments, Inc., of Stamford, Conn., wall thick- 
ness is measured quickly and accurately from 
one side. 

Among the parts gaged in this manner ore 
Nike -Hercules nose cones (one of which is 

shown being checked on our cover), Minuteman 
re -entry vehicle structures, first and second 
stage Minuteman rocket -engine cases, center 
sections for Bullpup missiles, helicopter rotor 
pylons, and cannister bulkheads for the Saturn 
rocket engine. 

STORY 
The ultrasonic tester shown is employed for 

monitoring machining cuts as well as for final 
inspection. Accuracy of this testing is within 
.0005" limits. With this technique, an ultra- 
sonic transducer applied to one surface of the 
material under test transmits energy into the 
material continuously. Thickness resonance in 
the material is indicated directly on the cath- 
ode -ray tube in the tester, as described in the 
accompanying article. The thickness of the part 
is read directly by means of an overlay scale. 
Interchangeable scales ore provided to suit 
the thickness range and the type of material 
being tested. 

Because of its speed and accuracy, this versa- 
tile electronic tool is playing an important role 
in this and many other industrial manufactur- 
ing plants. 
(Cover photograph: Courtesy of Lycoming 
Div., Avco Corp.) 
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Contract inspection of metal parts by means of ultrasonic tester shown at right. 

New transistorized ultrasonic rail 
flaw detector operates on batteries, 
weighs only 5 pounds. Change in au- 
dible tone in operator's headset 
signals presence of flaw in the rail. 

test equipment is resonance gaging 
equipment. This type depends on the 
production of a mechanical resonance or 
acoustic standing wave in the part un- 
der test as the sound waves pass through. 

At some specific frequency of vibra- 
tion, dependent on the sound velocity in 
the material, a condition occurs in which 
twice the thickness of the material is 
equal to one wavelength of the acoustic 
wave in the material (2T = X). This is 
called the fundamental resonance condi- 
tion. A wavelength is equal to the veloc- 
ity of wave propagation divided by the 
frequency [h = (V /F)]. Combining 
these two equations, we find that the 
thickness equals the velocity divided by 
twice the frequency [T = (V /2F)]. 
Since all materials have some charac- 
teristic velocity which is assumed for 
convenience to be relatively constant, 
it is possible to determine the thickness 
of the material by finding the frequency 
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at which the resonance takes place. 
It was recognized that if only the 

fundamental frequencies were used, a 
very wide range of frequencies would be 
required to cover some reasonable range 
of thickness. For instance, in aluminum, 
to cover a range from .010 inch to 1.0 
inch requires a frequency range from .24 
megacycle to 24 megacycles. Practical 
limitations, primarily due to transducer 
design and electronic circuitry, obviated 
the use of only the fundamental fre- 
quency. Harmonic resonances are there- 
fore frequently used, resulting in greater 
accuracy and simpler circuitry. In using 
harmonics, it is necessary to detect any 
two adjacent harmonics which produce 
the acoustic resonances in the part. The 
difference between the two harmonics 
equals the fundamental frequency which 
can be used to satisfy the above equa- 
tions. 

A typical ultrasonic resonance gage 
works as follows (see Fig. 4): An oscilla- 
tor circuit is provided which is frequency 
modulated so that the frequency of the 
oscillator varies between certain limits. 
The oscillator output is connected to a 
piezoelectric transducer, exciting the 
transducer, and introducing sound waves 
into the part which the transducer con- 
tacts. When a mechanical resonance oc- 
curs in the part under test, a sudden in- 
crease in the amount of energy delivered 
to the transducer is produced and this is 
detected as a change in the plate current 
of the oscillator circuit. 

One of the earliest practical resonant 
ultrasonic instruments required a manual 
tuning of frequency through a portion of 
the frequency spectrum, the detection of 
two or more harmonics by the operator 
as a change in a tone in the earphones, 
and then a calculation to determine the 
thickness of the part under test. Later 
developments used automatic frequency 
modulation and the presentation of in- 
formation on a cathode -ray tube with 
pre -calibrated overlay scales as shown 
on the cover. This permitted the in- 
stantaneous determination of thickness 
and led to the capabilities for continuous 
thickness monitoring and recording, 
rather than mere spot checking. 

With both types of resonance instru- 
ments, it is possible to obtain micrometer 

accuracy, usually a small fraction of one 
per -cent of a nominal thickness of the 
part, and measurements are made from 
only one side of a part. Electronic moni- 
tors are available to permit the initiation 
of alarms, marking devices, and also for 
the production of permanent records of 
thickness variation. Resonance gages 
have been built into automatic systems 
in much the same manner as the pulse 
flaw detectors previously described. 

One of the most recent developments 
in resonance gaging has been the intro- 
duction of immersion testing techniques 
with their associated flexibility, high 
speed scanning, and reliability resulting 
from uniform sonic coupling between the 
transducer and the test part. When a 
liquid column is placed between the 
transducer and the part in resonance 
gaging, the usual result is the presence 
of harmonic resonances indicating the 
thickness of the liquid column. However, 
when the liquid column is terminated by 
a material such as a pipe wall or a sheet 
of material, the terminal tends to absorb 
energy out of the water column at the 
same frequency at which it would pro- 
duce mechanical resonances in a contact 
test. Thus on the face of the CRT of the 
test instrument, an absence of test 
resonances would appear at a particular 
frequency; slight additional circuitry per- 
mitted the conversion of this void into a 
positive indication which has provided 
extremely reliable thickness indication. 

Future Developments 
What does the future hold for ultra- 

sonic resonance gaging and pulse flaw 
detection equipment? One trend appears 
to be increased sophistication of the data - 
processing equipment used with the 
basic thickness gages and flaw detectors. 
This includes more elaborate recording 
systems, feedback devices for the con- 
trol of process equipment, as well as in- 
corporation of computer techniques. 

One noticeable trend in the instru- 
mentation itself is towards miniaturiza- 
tion. This includes the incorporation of 
transistors and other solid -state devices 
to produce smaller, more portable units 
for field testing and to provide more re- 
liable operation for both in -plant and 
field use. 

Another capability sure to increase in 
the future is the determination of more 
subtle differences in materials. Rather 
than looking for gross changes either in 
size or presence of flaws, such things as 
determination of material elastic prop- 
erties through the measurement of acous- 
tic velocity and the determination of 
slight changes in the lattice structure at 
the molecular level through variation in 
the attenuation or loss in sound propagat- 
ing through the material, will be in- 
creased, and these laboratory techniques 
will some day become part of the stand- 
ard production test. 

ELECTRONICS WORLD 
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COAXIAL -LINE IMPEDANCE NOMOGRAM 
10" 
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By JIM KYLE 

Chart for industrial technicians, 400 

experimenters, and hams who must 

determine coax dimensions for 
various characteristic impedances. 

INDUSTRIAL technicians, amateurs. and electron- 
ics experimenters working in the u.h.f. region 

tend to concentrate on the parallel -line transmission 
line -especially when building impedance transform- 
ers and tank circuits. Frequently, a coaxial line will 
do a better job; this is especially true when low im- 
pedance levels or single -ended circuitry are involved. 

Possibly part of the reason for concentrating on 
the two -wire line is a belief that design of a coaxial 
line to specified impedance levels is a difficult proce- 
dure. if the coaxial line is restricted to the air -spaced 
variety, this is not the case. 

The accompanying nomogram provides dimensions 
for any impedance level from zero to 400 ohms. If 
the impedance level desired and either the inner diam- 
eter of the outer shield or the outer diameter of the 
inner conductor are known, the remaining dimension 
can be determined easily by drawing a single line. 

For example, if you need a I48 -ohm line and must 
use an outer conductor whose inside diameter is 3 

inches, draw a line through these two points on their 
respective scales and read the inner -conductor o.d. as 
1/4 inch, as shown by the dashed line. 

300 

200 + - 

The chart can also be used to determine the im- 
pedance of any existing air -spaced line of known di- 
mensions. In this case, draw the line connecting the 
appropriate diameters, and read the impedance (in 
ohms) from the "Zo" scale. Accuracy of the chart 
(checked against a 5 -place log table with a desk com- 
puter) is greater than ± 0.1 per -cent throughout the 

100 range. 

1 
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(INCHES) 
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DOH'T 
IOVERlOAD 

CAPACITORS 
Choosing the right voltage rating can be tricky: 
the capacitor's maximum load isn't always obvious. 

By MORTON H. BURKE 

NO ONE wants his equipment to 
break down; so no one inten- 
tionally overloads his equip- 

ment or puts components in it that will 
be overloaded. However, in our haste to 
repair an old circuit or build a new one 
úp, many of us will use the first con- 
venient component on hand that looks 
as though it could do the job. Capacitors, 
like some other components, rebel at 
being employed so thoughtlessly. When 
abused, for example, one is likely to de- 
velop a short between its plates -and 
then proceed to destroy other compon- 
ents in its path that cannot withstand 
the resulting rush of current. 

Excessive heat can sometimes be the 
direct cause of capacitor failure but, in 
most cases, the cause is simply the fact 
that too much voltage has been placed 
across the component. To complicate 
matters, the voltage rating the ca- 
pacitor should have in any particular 
application is not always obvious. 

A manufacturer specifies the maxi- 
mum voltage his capacitor can with- 
stand by printing or otherwise indicat- 
ing this value right on the body of the 
component. But that is as far as he 
can go. It is up to the user to determine 
the rating he will need for every capaci- 
tor he puts into a circuit. His own in- 
telligent selection will be the key factor 
in determining reliability and service 
life. 

Before we go into details of determin- 
ing ratings, let us look at the construc- 
tion of a simple capacitor. Fig. 1 shows 
a typical, parallel -plate unit, which is 
the basis for all types. P, and P, are the 
two plates, which are made of conduc- 
tive materials, and D is the insulating 
dielectric between them, which may be 
paper, mica, ordinary air, or some other 
substance. When a d.c. voltage is ap- 
plied across the plates, there is a sudden, 
high value of current that tapers off 
very nearly to zero as the capacitor 
charges up. Thus dielectric D must soon 
stand up to the full amount of voltage 
applied. 

The type of dielectric and its thick- 
ness determine how much voltage the 
component can actually stand before 
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it breaks down. If too much is applied, 
the dielectric breakdown results in a 
low- resistance path between the plates, 
which soon becomes a dead short. Thus, 
instead of a capacitor, you have a 
resistor of very low value. 

How can such an occurrence be pre- 
vented? The first and simplest rule to 
remember is that the d.c. working volt- 
age at which a capacitor is rated is not 
the so- called average d.c. it can with- 
stand. This leads to such arbitrary 
conclusions as the belief that the d.c. 
voltage applied to the component in 
normal circuit use is the key to deter- 
mining the rating. The peak value to 
which the capacitor will be subjected 
at any time is a better guide. Take the 
ripple d.c. voltage applied across a filter 
capacitor, for example, from the output 
of a typical, full -wave rectifier, as shown 
in Fig. 2. 

An ordinary d.c. voltmeter would read 
the average voltage, E. However su- 
perimposed ripple periodically causes 

Et, 

Ec 

Fig. 1. Basis for all capacitors: two 
parallel plates eparated by a dielectric. 

P, 

o 
P2 

TIME 

Fig. 2. Rectifier output across a filter 
capacitor, with a.c. superimposed on d.c. 

Fig. 3. This common, 2 -stage amplifier 
shows several cond'tions of capacitor use 
that impose different acing requirements. 

voltage to rise to E. The capacitor must 
be able to withstand this peak value. 
In any application where a.c. is super- 
imposed on d.c., the capacitor should be 
rated to handle the sum of the highest 
d.c. level plus the peak a.c. level. And, 
just to be sure, add a safety factor of 
20 per -cent. 

Fig. 3 shows a typical resistance- 
capacitance coupled amplifier stage 
feeding a triode which, in turn, has an 
output transformer delivering power to 
a load. The voltage ratings of the vari- 
ous capacitors can be determined by 
observing their use in the circuit. C, 
and C, are cathode bypass capacitors, 
and their d.c. rating need only be equal 
to the d.c. voltage between cathode and 
ground of their respective tubes. Since 
this bias voltage can be determined by 
simple measurement, paper, mica, or 
ceramic capacitors rated for at least 
the voltage read on the meter (plus a 
20 per -cent safety factor) would easily 
do the job. 

However, where audio frequencies are 
involved, C, and C, may have to be of 
high capacitance, and thus electrolytic 
capacitors may be employed. Here 
again, to determine the voltage rating 
of these capacitors, all one has to do is 
to measure the voltage between cathode 
and ground, and choose an electrolytic 
capacitor with a voltage rating about 
10 per -cent higher than the measured 
amount. 

Why 10 per -cent? Electrolytics are 
peculiar in that they must be used near 
their rated voltage in order for them 
to exhibit their rated capacitance. It's 
strange but true that a 10 -pf., 100 -volt 
electrolytic used in an application where 
only 10 volts is applied across it will not 
possess 10 , f. of capacitance. This is so 
because thickness of the dielectric oxide 
between the plates increases due to im- 
proper film formation. For this reason, 
large voltage derating of wet or dry 
electrolytic units is not recommended. 

The voltage rating of screen bypass 
capacitor C, (Fig. 3) should also be 
chosen by measuring the screen -to- 
ground voltage with a d.c. meter and 
applying the 20 per -cent safety factor. 

Because coupling capacitor C, (Fig. 
3) is subjected to another set of voltage 
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conditions, its voltage rating must be 
at least equal to the plate supply volt- 
age. For in this case, first -stage plate 
voltage varies with amplitude of the 
a.c. voltage on the grid of the tube. In 
the extreme case where the plate cur- 
rent swings are high, this capacitor may 
be subjected to almost the full supply 
voltage. In the example of Fig. 3, cou- 
pling capacitor C. should be rated for 
at least 300 volts. 

When a capacitor is used across an 
inductance, two factors must be con- 
sidered in determining its voltage rat- 
ing. Is the capacitor expected only to 
bypass high frequencies or is it used 
to resonate with the inductance? In 
audio circuits, where capacitors are used 
to bypass higher frequencies "around" 
the transformer primary, the voltage 
across the transformer primary (Fig. 
3) can be no greater than the plate 
supply voltage. So, assuming no transi- 
ents are possible, C. can be rated for 
300 volts. 

However, when capacitors are used to 
resonate with a coil or a transformer 
winding, they may be subjected to un- 
usually high voltages. In this condition 
of resonance, the voltage across the ca- 
pacitor depends on the current through 
the coil and the "Q" of the combination. 
The higher the "Q" and the greater the 
current through the coil, the higher the 
voltage that will appear across the ca- 
pacitor. Therefore, in situations where 
resonance is involved, give yourself a 
good, husky, safety factor of 3. That is, 
use a 900 -volt capacitor when it is reso- 
nating with a coil that is connected to 
a 300 -volt d.c. supply. This resonance 
condition is the reason that the so- called 
buffer capacitors that are placed across 
the secondary windings of vibrator -type 
auto radios are rated for 1600 volts 
when the a.c. voltage across the trans- 
former is only in the order of 600 volts. 

The plate modulated circuit of Fig. 4 
is a common application where the rat- 
ing of a capacitor must be chosen care- 
fully. Capacitor C, serves as an r.f. 
bypass essentially to maintain all the 
modulated r.f. voltage across the tank 
circuit of T,. Under conditions where 
100 per -cent modulation is employed, an 
audio voltage almost equal to supply 
voltage EA, will appear across the sec- 
ondary of transformer T0. Fig. 5 shows 
the equivalent circuit when the audio 
voltage across the secondary of T, is 
in such phase that it adds to the d.c. 
plate supply voltage. Under these con- 
ditions, capacitor C, must withstand 
twice the supply voltage, E,.. And be- 
cause the inductance of the modulation 
transformer is high, transient conditions 
might subject capacitor C, to even 
higher voltages. If possible, where a 
capacitor is used in similar circum- 
stances, choose one with a voltage rating 
of four or five times the plate supply 
voltage. Thus, with the plate supply of 
500 volts shown in Fig. 4, C, should be 
rated for 2500 volts. 

Power Supply Electrolytics 

The type of circuit in which capacitor 
failure can generally do the most dam- 
age is the power supply. A glance at 
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the full -wave circuit in Fig. 6 shows 
why. If capacitor C. were to "short out," 
the following events would occur at 
once: Excessive current through filter 
choke L, would probably cause that 
component to start overheating; this 
current would also be passing through 
the rectifier tubes, and would probably 
be beyond their maximum rating; the 
transformer, which is supplying this 
excess current, would also be over- 
loaded. 

It is possible that failure of just one 
of the components might open the path 
and forestall damage to others. On the 
other hand, more than one, and possibly 
all of these, could need replacement. For 
example, if rectifier damage takes the 
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ODUEATION 

-Ecc +Ebb =500V. 

Fig. 4. A plate modulated circuit: the 
maximum load across C, is not obvious. 

+ 

aoa (FP + 
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CI 2 Epp APPEARS ACROSS 
TCI AT 100% MODULATION 

Fig. 5. Modulation voltage in T, sec- 
ondary is in series with supply voltage. 

form of plate -to- cathode shorting, raw 
a.c. at high current would be applied 
to the choke from an overloaded 
transformer. All this could take place 
because the capacitor's rating was in- 
adequate. Of course, all of this damage 
could be prevented with proper fusing 
-as in the transformer primary -but 
so much gear is constructed without full 
protection that the illustration is ap- 
plicable. 

Fig. 7 is the simple, conventional half - 
wave rectifier. Actual voltage at the 
output depends on the equivalent value 
of the load, represented as resistor R,,. 
However the peak voltage that can ap- 
pear across the capacitor is 1.414 times 
the r.m.s. output voltage of the trans- 
former's secondary winding. This figure, 
of course, is the ratio between the peak 
and r.m.s. values of a sine wave. Re- 
member that capacitors try to charge 
up to the peak value of a voltage that 
is impressed across them. 

Disregarding the drop across the rec- 
tifier, then, capacitor C, may be sub- 
jected to 354 volts (250 x 1.414). With 
the recommended safety factor of 10 
per -cent, a 400 -volt rating would be 
chosen. 

Although the full -wave bridge of 
Fig. 8 is a somewhat different rectifier 
configuration from that just discussed, 
capacitor C, in this circuit is in a similar 
relationship to circuit conditions. Like 
its counterpart in Fig. 7, it may be sub- 
jected to the peak value of the 250 -volt 

output from the transformer secondary. 
Once more, this is 354 volts and the 
rating chosen should be 400 volts. 

Let us return to Fig. 6, where we have 
not considered ratings as yet. Here the 
highest voltage to which the filter com- 
ponents can be subjected is the peak 
value of a.c. from either side of the 
transformer alone, since only one of the 
rectifiers is active at any given instant. 
Since r.m.s. voltage between the center 
tap and either side of the secondary is 
125 volts, or 177 volts peak value, a 
200 -volt rating is proper, rather than a 
150 -volt rating. This would apply both 
to C, and C, in Fig. 6 because, when 
there is no load on the supply, peak 
voltage will be essentially applied to 
both filters. 

Capacitors in Series 
In some power supply applications, 

large capacitances are required at high 
voltage ratings. Electrolytic capacitors 
afford high capacitance economically, 
but the required voltage rating is often 
not available. In order to obtain a higher 
voltage rating, it is permissible to con- 
nect electrolytic capacitors in series. 
However, to insure that the voltage 
divides equally across each capacitor, 

(Continued on page 106) 

117V A.C. 

Fig. 6. Full -wave power supply. If C, 
shorts, it may damage 4 other components. 

117 V.A.C. 

OUTPUT 

Fig. 7. Simple, half -wave rectifier. C, 
rating depends on peak transformer output. 

I17V.A.C. 

Fig. 8. Full -wave bridge: filter rating 
again hinges on a.c. peak to rectifiers. 

Fig. 9. Filters in series to handle high 
voltages. Note the equalizing resistors. 

117v,A.c. 

+ OUTPUT 
APPROX. 600V. 
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The Importance of Speaker Efficiency 

The case in favor of the high- efficiency hi -fi loudspeaker 
system is presented here by one of its proponents. How 
does this system compare with its low- efficiency rival? 

SOME audiophiles insist that all 
low- efficiency loudspeaker sys- 
tems sound "flat" and "mushy." 

Others believe that all high -efficiency 
systems sound "harsh" and "piercing." 
While it is wasted time to try to change 
some people's opinions, most of us would 
like to know what effect efficiency does 
have on the performance of a loud- 
speaker system. 

One misconception can be cleared up 
immediately -there is no particular 
characteristic sound necessarily asso- 
ciated with either high -efficiency or low - 
efficiency loudspeakers. You can find a 
loudspeaker to suit your personal taste 
from either group. If this is true, you 
may say, why should anyone buy a low - 
efficiency loudspeaker. The answer is 
simply that a good low -efficiency system 
can be made much smaller physically 
than its high -efficiency counterpart. 

Loudspeaker Efficiency 

To understand this a little better, let's 
first of all establish what we mean by 
loudspeaker efficiency. This can be 
boiled down to simple terms : efficiency 
is nothing more nor less than the ratio 
of power in to power out. If we must 
pump 20 watts of electric power into a 
loudspeaker to get 1 watt of acoustic 
power out, it is obviously 5% efficient. 

It isn't really quite so simple because 
the frequency response and distribution 
pattern of a loudspeaker both affect its 
apparent over -all efficiency. Moreover, 
an audio amplifier tends to feed con- 
stant voltage (rather than constant 
power) to a speaker load. For general 
purposes, however, we can talk about 
efficiency comparisons between loud- 
speaker systems as long as we under- 
stand that these are based on what we 
hear rather than measurements. 

The general order of loudspeaker 
efficiency is about 1 to 10 per -cent. High - 
quality horn- loaded systems may run as 
high as 25 or 30 per -cent. Remember 
that if one loudspeaker has half the 
efficiency of another, it requires twice 
as much electrical power to produce the 
same sound intensity. When this means 
the difference between buying a 30- or 

a 60 -watt amplifier, it becomes some- 
thing to think about. 

Bass Performance 

The loudest arguments about low- vs 
high -efficiency loudspeakers center 
about which woofer delivers the solidest 
whump. So, to keep from getting 
tangled in excessive complications, let's 
talk about low- frequency units only. 

Rather than start with theoretical de- 
sign considerations (which are available 
in standard texts), let's take a look at 
what happens in practice. 

Fig. 1 shows the free -field response of 
two 15 -inch loudspeakers, each mounted 
on an infinite baffle. The speakers have 
the same resonant frequency and are 
driven by the same voltage. Speaker A 
is a high -quality, very efficient loud- 
speaker designed for horn or reflex load- 
ing. B is designed specifically for use on 
infinite baffles or in large sealed en- 
closures. (The curves of Fig. lA and B 
were run using analogue circuits of rep- 
resentative loudspeakers. For further 
information on this subject, refer to the 
article "Application of Electric Circuit 
Analogies to Loudspeaker Design Prob- 
lems" by B. N. Locanthi in the Proceed - 
ings of the IRE -PGA, March, 1952.) 

The output of B at 40 cps is only 5 db 
less than at 400 cps -its bass response 
is smooth and extended. Speaker A. on 
the other hand, is down 13 db at 40 
cycles compared to its output at 400 cps. 
If uniform bass response in a large 
sealed box is the only criterion, B is 
obviously the better unit. 

Yet, speaker B does not have more 
bass than A. Rather, its efficiency above 
40 cps is held down in proportion. And 
since linear bass response is achieved at 
the expense of 10 db through the rest of 
its range, B requires ten times as much 
electrical power to deliver the same 
average loudness! 

The preceding example gives no clue 
to the various factors which affect ef- 
ficiency. Do not be misled into thinking 
that just because a particular loud- 
speaker is inefficient, its bass response 
must be smooth. It is quite easy to lose 
on both counts. Conversely, a high -ef- 
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ficiency system can he made to exhibit 
excellent low -frequency characteristics. 
This seems to be a contradiction of 
what is shown by Fig. 1, but these two 
loudspeakers, remember, are mounted 
on an infinite baffle. 

A single loudspeaker mounted on an 
infinite baffle (or in a sealed enclosure) 
is always comparatively inefficient in 
the bass range. The reason is that the 
cone is not big enough to move much 
air at low frequencies. It is almost like 
trying to paddle a canoe with an iced - 
tea spoon. 

Bringing Up the Bass 

Suppose that instead of attenuating 
the mid -range, we try to bring up bass 
efficiency by making the cone move 
more air. There are three practical 
ways to do this: 

1. Use more than one loudspeaker. 
Some of the finest custom installations 
employ banks of four or more high -effi- 
ciency loudspeakers for really impres- 
sive bass reproduction. 

2. Use the speaker to drive an ex- 
ponential horn. A full -size horn, how- 
ever, must be immense to reproduce 
really low frequencies efficiently. Even 
the size reduction allowed by corner 
placement does not result in an incon- 
spicuous piece of furniture. Fig. 5 shows 
the construction of a rear- loading the- 
ater horn which houses two high -effi- 
ciency 15 -inch drivers. 

3. Mount the loudspeaker in a 
matched reflex enclosure. A correctly 
designed reflex enclosure adds consid- 

erable air loading to the cone in the 
30- to 60 -cycle region. If everything is 
properly worked out, the cone doesn't 
have to move any farther at 50 cps than 
it does at 500 cps to generate the same 
sound intensity. 

But even reflex enclosures must be 
fairly large. About 5 cubic feet is the 
minimum internal volume which will 
achieve good bass balance from an ef- 
ficient 15" speaker. 

For those who have very little space 
available and still want quality sound 
reproduction, some other type of system 
must be found. Suppose we take a low - 
efficiency speaker such as that of B in 
Fig. 1 and make the cone suspension 
so compliant that its free -air resonance 
lies in the 15 -20 cps region. We now in- 
stall this speaker in a fairly small 
sealed box. 

The springiness of the air trapped in 
the box will add to the springiness of 
the speaker's mechanical suspension. 
But the loudspeaker can't tell the dif- 
ference between mechanical stiffness 
and pneumatic stiffness -springiness is 
springiness. So it behaves exactly as if 
it had a higher resonant frequency and 
were mounted on an infinite baffle. 

In such a system, the mass and com- 
pliance of the loudspeaker cone assem- 
bly must be established in relation to 
the internal volume of the enclosure. 
A 10 -inch speaker in a one -cubic -foot 
enclosure can be made to have smooth 
bass response down to 35 or 40 cps if 
desired. 

This sounds impressive, but it doesn't 
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tell the whole story. The maximum effi- 
ciency which can be achieved in the low 
bass region is still a function of the size 
of the cone, and a 10" cone has to move 
awfully far to generate much sound at 
40 cps. In practice, the speaker is at an 
even greater disadvantage since the 
effective cone diameter is always less 
than the rated size. A 10 -inch speaker 
usually has an effective radiating diam- 
eter of about 8% inches. 

The advantage of a large radiating 
area is clearly demonstrated in Fig. 2. 
The curves show the free -field response 
of two high -quality woofers, both de- 
signed for closed box installation. The 
10 -inch speaker is mounted in a 1.2- 
cúbic -foot enclosure and the 15 -inch unit 
is mounted in a 6- cubic -foot enclosure. 
Note that with the same power input 
the 15" speaker is about 4 db more effi- 
cient than the smaller unit. 

In terms of power requirements, 12 
watts into the small speaker will pro- 
duce the same sound intensity as only 
5 watts in the big speaker. 

If we lighten the cone of the smaller 
speaker so that its mid -range efficiency 
is 4 db higher, bass response will seem 
thin by comparison. In relation to effi- 
ciency at 500 cps, bass will start to droop 
around 80 cps instead of 50 cps. 

So, if a loudspeaker is to be designed 
for use in a small box, the choice has 
to be made between efficiency and the 
usable low- frequency limit. And no 
matter how the various factors are 
juggled, the efficiency of this type of 
high -fidelity loudspeaker system re- 
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Fig. 2. Comparative responses of 10" and 15" loudspeakers 
showing the advantage to be gained by larger radiating area. 

Fig 4. Ten -inch speaker response In a 1.2 cubic foot enclosure. 
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mains comparatively low at best. 
Adding a Vent 

You may ask, since a reflex enclosure 
enables us to get good bass from a high- 
efficiency system, why can't we put a 
vent in a small box to raise efficiency? 

We can. But the area of the port has 
to be quite small (even with an added 
duct) to tune the cabinet to the opti- 
mum frequency. When port area is con- 
siderably smaller than cone area, the 
increased radiation at low frequencies 
is quite a bit less than that realized from 
more conventional reflex designs. Never- 
theless, a useful gain in bass efficiency 
can often be achieved. 

Fig. 3 shows the response of a small 
commercial system using a full -range 
8-inch loudspeaker in a one -cubic -foot 
enclosure. The system was measured in 
a fairly large listening room. Note that 
the ducted port in this system clearly 
improves performance through the 40- 
100 cps region. Porting the cabinet is 
actually doubly worthwhile because 
both bass efficiency and power handling 
ability are increased. 

If we try the same technique with the 
10 -inch woofer in its 1.2- cubic -foot en- 
closure a similar usable increase in bass 
efficiency is realized. Fig. 4 shows the 
response of this combination with and 
without a small ducted port. The added 
radiation from the port gives a little 
hump in bass response around 60 cps. 

The bump can be smoothed out by 
making the speaker a little more effi- 
cient, bringing up the response above 
100 cps. In commercial practice, how- 
ever, the bump is more apt to be left in 
at the expense of over -all efficiency. 
Speaker manufacturers have learned 
the truth of the comment that most 
people like the sound of a little bump 
in the bass as long as the advertising 

copy assures them that the speaker is 
"really" flat. 

This discussion of low- efficiency sys- 
tems does not begin to cover all the 
design factors involved, but it should 
help to clarify two important points: 

1. There is no magic in the design of 
small low- frequency loudspeaker sys- 
tems. The basic characteristics are de- 
termined by physical laws which stub- 
bornly refuse to change. 

2. Extended bass response in a small 
loudspeaker system is always achieved 
at the expense of over -all efficiency. 

In connection with the latter point, 
it should be emphasized again that there 
is a difference between "necessarily in- 
efficient" and "wasteful." Some book- 
shelf speaker systems are inefficient 
simply because they are wasteful. It is 
extremely important that all design 
factors be carefully correlated for opti- 
mum results, and that extremely close 
tolerances are imposed during manufac- 
ture. A Cadillac uses more gasoline than 
a Volkswagen, but a car which gets less 
than 40 miles to the gallon is not neces- 
sarily a Cadillac. 

The main differences between low - 
and high -efficiency loudspeaker systems 
should now be clear. To sum up thus 
far: 

A high -efficiency system raises bass 
efficiency by utilizing some sort of addi- 
tional acoustic loading. 

A low -efficiency system accepts the 
limitations of the unaided speaker at 
low frequencies. The efficiency of the 
rest of its range is deliberately reduced 
in proportion. 

Amplifier Power 

While a good 30 -watt amplifier is ordi- 
narily adequate to drive an inefficient 
loudspeaker in a home installation, the 
overload margin is not great. Instantan- 

Fig. S. A rear- loading J. B. Lansing theater horn which wil bring out the 
full bass capabilities of a pair of fifteen -inch high -efficiency bass drivers. 
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eous peaks in ordinary program mate- 
rial can easily reach the equivalent of 
15 or 20 watts, even at "normal" listen- 
ing level. Consequently, the overload 
characteristics of the amplifier are im- 
portant when it is used to drive a low - 
efficiency loudspeaker. If the amplifier 
recovers from overload quickly and 
smoothly, chances are that such momen- 
tary peaks will not be heard as distor- 
tion even when the peak power rating 
is exceeded. But if the amplifier goes to 
pieces when overdriven, all sorts of 
audible mush will be heard when the 
system is pushed too hard. 

Since the efficient loudspeaker system 
delivers the same listening level at a 
fraction of the power input, amplifier 
characteristics are not so critical. In an 
actual test, a 50 -watt high -quality am- 
plifier was used to drive one of the 
small low -efficiency speakers and the 
gain turned up until musical peaks were 
overloading the amplifier. The speaker 
was then replaced by a highly efficient 
corner horn and the system run at the 
same loudness. Under the latter condi- 
tion, instantaneous peaks required less 
than the equivalent of 4 watts from the 
amplifier! 

This important difference in power re- 
quirements is indirectly responsible for 
a difference in dynamic range as well. 
A loudspeaker can be built to take just 
so much electrical power. Even though 
a low -efficiency speaker may be capable 
of long cone travel, it cannot generate 
the audible intensity of a high -efficiency 
system; the great amount of power re- 
quired for high intensity may damage 
the voice coil. Consequently, even with 
unlimited electrical power available, the 
dynamic range of a small speaker sys- 
tem cannot approach that of a good big 
system. 

In fairness, this limitation in dynamic 
range is of little interest to many listen- 
ers. At "average" loudness, neither type 
of system is apt to be momentarily over- 
loaded. But the difference can be easily 
demonstrated under the right condi- 
tions. The man who wants to hear the 
smash of cymbals, the "bite" of a Stein- 
way grand, at full concert intensity, will 
not be able to duplicate these sounds 
readily with a bookshelf -type loud- 
speaker system. 

"This is all very interesting, no 
doubt," says the prospective customer, 
"but you still haven't told me which 
type of system is better." 

The answer is that if all other con- 
siderations can be ignored, a good big 
system is almost always better than a 
good small system. 

An interesting trend recently has been 
the introduction of new loudspeaker sys- 
tems which make the best of both de- 
sign philosophies. A 15 -inch medium- 
efficiency woofer capable of long linear 
cone excursions can generate really 
awesome bass in an enclosure no larger 
than 6 cubic feet. In conjunction with 
matched high- frequency transducers, 
this makes a deluxe speaker system 
which, while not "bookshelf size," is not 
inordinately large. Several manufactur- 
ers have introduced such systems and 
acceptance by critical listeners has been 
extremely good. 

ELECTRONICS WORLD 
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CB ANTENNA MATCHING 
By LEO G. SANDS 

You can get the most out of your CB rig's low power by 
proper matching. Here are some practical suggestions. 

TO GET maximum range from 
your Citizens Band rig, you must 
avoid waste of power. Since the 

FCC limits transmitter power to 5 watts 
(plate input), you can make most effec- 
tive use of the limited power by chan- 
neling as much of it as possible into the 
antenna. 

The only "useful" power is that which 
is radiated by the antenna. You can lose 
power through transmission -line atten- 
uation and /or antenna mismatch. 

Two variables, the antenna input im- 
pedance and the transmitter output im- 
pedance, must be taken into account. 
The characteristic impedance of the 
transmission line (usually 50 -ohm co- 
axial cable) remains fixed, irrespective 
of its length. However, the longer the 
transmission line, the greater the trans- 
mission loss due to leakage and con- 
ductor resistance. 

Maximum transfer of energy takes 
place when the impedance of the gener- 
ator (transmitter) matches the imped- 
ance of the load (antenna). Connecting 
the generator to the load is the trans- 
mission line, which is not 100% efficient. 
The system is most efficient, however. 
when the transmission line is termi- 
nated by a load whose impedance is of 
the same value as its own characteristic 
impedance. 

If there is an impedance mismatch, 
part of the transmitted power is re- 
flected back from the antenna to the 
transmitter is not absorbed and then 
radiated by the antenna. Mismatch 
causes standing waves of voltage and 
current along the line. A measurement 
of the amplitude of the voltage or cur- 
rent at a point of maximum value 
(loop) compared to the amplitude at an 
adjacent point of minimum value 
(node) yields the standing -wave ratio 
(SWR) of the system. The higher the 
standing -wave ratio, which increases 
with the degree of mismatch, the great- 
er the power loss as far as the antenna 
is concerned. 

Transmission Line Losses 

The transmission line used for mobile 
installations is generally Type RG -58 /U 
coaxial cable which has a characteristic 
impedance of about 50 ohms. This 
matches the nominal impedance of most 
quarter -wave whip antennas. The 
cable's attenuation loss is 2.6 db per 100 
feet. In a 20 -foot length, the loss should 
be only .5 db, which represents a power 
loss of 10%. If the transmitter delivers 
2.5 watts output (50% efficient trans- 
mitter), the antenna will receive 2.25 
watts. Only .25 watt is lost. This is true, 
however, only when the SWR is 1. This 
is seldom the case in actual practice. 

If there is a 50% mismatch (cable = 
50 ohms, antenna = 25 ohms), the SWR 
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is 2 since SWR = Z., / Z,, where Z. = 
cable impedance and Z,, = antenna im- 
pedance. When the SWR is 2, the trans- 
mission line power loss is increased 25%. 
If the power loss with an SWR of 1 is .25 
watt, the loss when the SWR is 2 
amounts to .31 watt. The curve of Fig. 1 
notes the per -cent increase in power loss 
for various values of SWR. 

Transmitter Output Circuits 

The antenna input impedance is a 
variable which depends mainly on an- 
tenna length in relation to operating 
frequency and, to a lesser degree, on its 
diameter and ground plane. The other 
variable, the transmitter output imped- 
ance, can also be adjusted. 

Various transmitter output circuits 
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Fig. 1. The effect of SWR on power loss 
according to Andrew Corporation's data. 

Fig 2. Common transmitter output circuits. 
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are shown in Fig. 2. In the circuit of 
Fig. 2A, the r.f. amplifier tank- tuning 
capacitor also tunes the antenna circuit 
indirectly through transformer reflec- 
tion. The circuit of Fig. 2B is quite com- 
monly used in CB tests. Capacitor C, is 
tuned for maximum transmitter out- 
put. At optimum setting, C, tunes out 
the antenna reactance so that the an- 
tenna appears as a purely resistive load. 

The circuits shown in the other parts 
include filters for suppressing undesired 
harmonics which could cause interfer- 
ence to TV reception. In Figs. 2C, 2D, 
and 2E, capacitor C, is used for match- 
ing the transmitter to the antenna sys- 
tem. In Fig. 2C, the filter is a low -pass 
type which cuts off signals at frequen- 
cies above 42 mc. or other predeter- 
mined value. The parallel- resonant 
wavetrap in Fig. 2D presents an ex- 
tremely high impedance to the trans- 
mitter's second harmonic (around 54 
mc.), while the series -resonant wave - 
trap short -circuits the harmonic to 
ground. Neither has any significant 
effect on the 27 -mc. transmission. 

Antenna Circuit Tuning 

To tune any of these circuits so as to 
obtain the best possible antenna match, 
a field- strength meter or a bi- direc- 
tional r.f. power meter is helpful. 

When a field- strength meter is used, 
it should be placed as far from the an- 
tenna as its sensitivity will permit. Al- 
ternately adjust the r.f. amplifier tank 
tuning and the antenna trimmer for 
highest field- strength meter reading 
with the transmitter turned on. 

To avoid variables which can cause 
error, let no one stand between the an- 
tenna and the field- strength meter -or 
even near them. Don't make these ad- 
justments for prolonged periods and 
never when the channel is in use. 

A better method is to use a bi- direc- 
tional r.f._ power meter. Laboratory - 
quality instruments of this type cost 
more than $100.00, but less precise (and 
less expensive) devices for this purpose 
are also available. 

The meter is inserted between the 
transmitter antenna socket and the 
transmission line. If the instrument is 
calibrated in watts, it is set to measure 
"incident" power and the transmitter is 
tuned for maximum power indication. 
Then the instrument is set to measure 
"reflected" power, and the transmitter 
is re -tuned for minimum power indica- 
tion. The procedure is repeated until 
maximum "incident" power and mini- 
mum "reflected" power readings are ob- 
tained. 

The "incident" power reading is the 
amount of power delivered by the trans- 
mitter. "Reflected" power is the amount 

(Continued on page 81) 
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PERHAPS the majority of active 
hams have wished, at one time or 
another, that they could make 

some simple tests of their transmitting 
tubes -which are of the type that can- 
not be tested on the usual tube tester 
used for ordinary receiving tubes. Much 
has been published concerning the test- 
ing of regular receiving tubes and al- 
most every ham has access to or owns 
a reasonably good tube tester for check- 
ing such tubes. Even those who don't 
have access to a tube tester usually 
have a fairly good stock of receiving 
tubes on hand which makes substitution 
feasible. Tracing troubles due to receiv- 
ing -type tube failures has become a 
fairly simple process. Solving problems 
caused by defective transmitting tubes 
and testing these tubes is not nearly so 
simple. 

Very little information has appeared 
in the literature concerning the testing 
of transmitter tubes. The author found 
this to be true when he attempted to 
determine what tests, if any, could be 
performed to check the condition of the 
various transmitting tubes in his rig. 
Out of curiosity, more than anything 
else, letters were dispatched to several 
manufacturers asking for their recom- 
mendations in making some simple tests 
on transmitting tubes. The response 
was quite disappointing. Only one man- 
ufacturer made any attempt to provide 
testing information which, while not 
conclusive, would help somewhat. 

One manufacturer provided a bundle 
of literature useful for designing and 
building transmitters and many bro- 
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Fig. 1. Modifications of the plate circuit of a final power -amplifier stage 
of a ham transmitter to permit the static testing of the transmitting tube. 

chures and data sheets on ham -type 
transmitting tubes produced by the 
company. As to testing transmitting 
tubes, his response was brief and to the 
point -"There is no simple way of test- 
ing transmitting tubes." This statement 
is so true for reasons which will be dis- 
cussed later; however what dyed- in -the- 
wool ham would throw up his hands and 
quit trying even with so little encour- 
agement. 

The purpose of this article is to ac- 
quaint the large majority of ham new- 
comers (and maybe a few Old Timers) 
with the problems involved in testing 
transmitting tubes and to illustrate 
several simple tests which the average 
ham can make to determine whether or 

AMATEUR 
TRANSMITTING TUBE 

TESTING 
Use a slightly modified output stage of an amateur 
radio transmitter for simple static tests of emission, 
and a properly operating rig for the dynamic tests. 

By RICHARD A. GENAILLE, K4ZGM 

not his final amplifier tube is on the 
down -hill run. In any case, the results 
of the tests may help to get one's think- 
ing on the right track. 

There are two basic methods of test- 
ing a tube. One is static or emission 
testing and the other is dynamic testing. 
Since tube testers or checkers for per- 
forming these tests on transmitting 
tubes are not readily available, one 
must improvise his own tube tester. For 
static testing we will use the station 
transmitter, with slight modification, or 
a simple circuit which will permit the 
tests to be performed on the workbench. 
For dynamic testing, we will use a prop 
erly operating transmitter -either our 
own or one belonging to a fellow ham. 

Static Testing 

Static testing is no doubt the simplest 
means for gathering data on the par- 
ticular tube under test. The tube data 
sheets, which are available from tube 
manufacturers for each of the receiving 
or transmitting tubes they manufac- 
ture, usually contain graphs prepared 
from data collected at the factory by 
static testing. These graphs may be 
labeled "Average Plate Characteris- 
tics," "Constant Grid Voltage Charac- 
teristics," or "Constant Current Charac- 
teristics," depending on the manner in 
which the static testing was performed. 

In the static test, the final amplifier 
tube to be tested may be left in the 
transmitter and the final amplifier cir- 
cuit temporarily modified, as shown in 
Figs. 1 and 2. The final amplifier must 
be capable of operating free from para- 
sitics or other self oscillations and be 
capable of being operated with no grid 
drive or plate load. A means must be 
available for applying grid voltage and 
plate voltage in discrete steps. A plate 
supply controlled by a variable auto - 
transformer and a variable grid -bias 
supply are desirable, but not absolutely 
necessary. 

The plate voltage may be varied in 
steps by placing standard 117 -volt light 
bulbs of different wattage ratings in 
series with the plate- transformer pri- 
mary winding. The grid voltage may be 
supplied by one or more batteries with 
a number of taps (such as the Burgess 
No. 5156 or equivalent). The Burgess 
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Hanoi triode final amplifier to permit static testing. 

grid is dropped to a new value and the 
same procedure followed. The various 
readings can again be plotted on the 
published curves and compared to the 

TANK COIL curves for a new tube. 
(UNPLUGGED) Once again the comparison of curves 

may be useful in helping the ham to 
make an educated guess as to what may 
be expected from the tube under test. 
Curves that do not come up to the pub- 
lished curves may mean that the tube 
under test does not meet the parameters 
of a new tube. 

unit has taps at 6, 12, 131,4, 16 %, 18, 
19%, and 221/2 volts 

If one wishes to perform the static 
tests on the workbench and avoid modi- 
fying the transmitter, the simple cir- 
cuits shown in Figs. 3 and 4 may be 
used. The same sources of voltage sug- 
gested for Figs. 1 and 2 may be used in 
these circuits. In addition, a source of 
filament voltage must be provided as 
well as a socket for the particular tube 
to be tested. Several current and voltage 
meters will also be required, plus a few 
clip leads for interconnecting the vari- 
ous components. Commonly used trans- 
mitting tubes and their respective sock- 
ets are listed in Table 1 which may be 
helpful in determining the socket re- 
quired for the bench tester. 

Just which of the voltages applied in 
the static test are varied in steps and 
which are held constant is dependent 
upon which of the tube characteristic 
curves have been provided by the manu- 
facturer in the tube data sheets. In some 
instances grid voltage versus plate cur- 
rent curves are available where the 
plate voltage is held constant and the 
grid voltage is varied in steps. For each 
change in grid voltage away from cut- 
off there will be a change in plate cur- 
rent. The corresponding graph is plotted 
with the plate current along the vertical 
or "Y" axis while the grid voltage is 
plotted along the horizontal or "X" 
axis. 

Rather than prepare a new set of 
graphs and curves, one can plot a new 
family of curves, using the data col- 
lected for this particular static test, on 
the manufacturer's graphs. In this man - 
ner, the original curves can be com- 
pared with the ones obtained in testing. 
If the set made by bench test is identical 
to that prepared by the tube manufac- 
turer, it is reasonable to assume that the 
emission of the tube under test com- 
pares favorably with that of a new tube. 
This, however, does not guarantee that 
the tube will perform correctly under 
load in regular transmitter operation. 

A typical procedure for plotting grid 
voltage versus plate current would be 
to start with approximately 25% of the 
maximum rated plate voltage for the 
particular tube with cut -off bias ap- 
plied. The bias should be slowly dropped 
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until a reading of approximately 10% 
of the rated plate current is obtained. 
Mark the grid voltage reading and the 
plate current reading on the graph. 
Next, drop the bias so that approxi- 
mately 50% of rated plate current is ob- 
tained and plot the voltage readings. Do 
the same thing for 75% of rated plate 
current. With the various values of grid 
voltage and plate current recorded, 
raise the plate voltage to another level, 
say 50%, and follow the same proce- 
dure, marking the points on the graph 
as you go along. Sufficient data should 
be obtained to reveal whether or not 
the tube under test meets the published 
curves. 

If tetrodes are being tested, care 
must be exercised to insure that the 
plate voltage applied to the tube is, 
when at its minimum, at least 100 volts 
above the screen voltage or excessive 
screen currents will flow. The various 
voltages used in performing the static 
tests should be checked frequently to 
insure that power supply regulation 
does not cause a change in voltage set- 
tings. 

If the characteristic curves provided 
in the tube data sheets are "Average 
Plate Characteristics" or "Constant 
Grid Voltage Characteristics," one will 
find plate current plotted along the ver- 
tical axis of the graph while plate volt- 
age will be plotted along the horizontal 
axis. For this set of curves the grid 
voltage can be set at cut -off and the 
voltage raised in steps from a low level 
up to the rated plate voltage. For each 
step in plate voltage a current reading 
is obtained. The plate voltage and the 
plate current are recorded and used to 
plot one curve for each given value of 
grid voltage. The bias voltage on the 
Table 1. Commonly used tubes and their sockets. 

REGULAR 4 -PIN 1-20, 3C24, 809, T-40, 35T, 
T-55, 811, 812, 5514, 
8005, V-70D 

GIANT 5 -PIN 4-125A, 4-250A, 4-400A 
SPECIAL 7 -PIN 4-65A, 826, 829, 832, 

JUMBO 4 -PIN 
JUMBO 7 -PIN 
MEDIUM 5 -PIN 
MEDIUM 7 -PIN 
OCTAL 

3E29, 4D32 
805, 810 
813, 4E27/8001 
807 
1625 
2E26, 616, 6146, 815 

Dynamic Testing 
There is no simple and convenient 

method for the average ham to perform 
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Fig. 3. Circuit for static testing triodes. 
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Fig. 4. Circuit for static testing tetrad's. 

the type of dynamic testing done by the 
manufacturer of the transmitting tube. 
The nearest approach to dynamic test- 
ing that the ham can perform is to test 
the tube in a properly operating trans- 
mitter under regular operating condi- 
tions. 

Actually, the most reliable test of a 
transmitting tube is how it behaves un- 
der dynamic or actual operating con- 
ditions. In almost all of the normal ap- 
plications of a transmitting tube, a.c. or 
some rapidly varying potentials are 
superimposed on the d.c. potentials. The 
useful property of the final amplifier is 
its ability to amplify small voltage 
changes on the grid into comparatively 
large current changes in the plate cir- 
cuit. The manner in which the tube re- 
acts under these conditions is known 
as the dynamic characteristics of the 
tube. 

Dynamic testing can be accomplished 
by tube substitution, using a transmit- 
ter as the tube tester. One can substi -. 
tute a brand new tube in his own trans- 
mitter or his suspected tube in some 
other transmitter. This sounds quite 

(Continued on page 105) 
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Ion Engine for Space Travel 
An ion engine. one form of propulsion for long trips into 
space. is readied for a test run in simulated space by a tech- 
nician at Hughes Aircraft Co.'s research laboratories in 
Malibu. Cal. The engine. developed for NASA, vaporizes a 

rare metal. cesium, and accelerates ionized atoms to produce 
an average thrust amounting to a fraction of a pound. The 
engine will be tested shortly in a real space flight. 

RECENT 
DEVELOPMENTS 
IN ELECTRONICS 

Thin -Film Research 
A technician in the thin -film research laboratory of the new 
Univac Engineering Center in Whitpain Township,Pa.,checks 
the results of an experiment in coating technique. Magnetic 
qualities of various metals when vaporized and then condensed 
to form a thin film on a glass plate are used in one of the 
firm's recent computers to provide nanosecond access time. 

V 

Topside Sounder Satellite 
Model of the Topside Sounder satellite, designed 
by Airborne Instrument Lab. and National Bureau 
of Standards. which is scheduled for launching 
in 1962. The satellite will measure the electron 
density of the ionosphere above the F. layer. Some 
4000 solar cells will charge the unit's batteries. 

V 

New Plasma Space Engine 
This is the first public look at a new plasma 
space engine said to be capable of operating for 
years in space. Here, in space chamber at Republic 
Aviation Corp.. technician makes final instrumen- 
tation adjustment in readiness for a test "run." 
The engine. which operates on batteries recharged 
by solar cells. is lab model of flyable unit the com- 
pany is now building for actual space -flight tests. 
An electromagnetic pinch effect in a small amount 
of nitrogen gas produces a fraction of a pound 
average thrust when a high -voltage charge. stored 
on the bank of 12 circularly mounted capacitors. 
is applied to the engine's nozzle electrodes. 

ELECTRONICS WORLD 
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A 
Active Communications Satellite 
Technicians at Bell Telephone Laboratories prepare 
a development model of an active communications 
satellite for special radio measurements. The 34 -inch 
sphere. scheduled for launch into orbit this spring. 
will be used for experiments in the relaying of tele- 
phone calls. TV signals. and other communications 
overseas. Arrays of solar cells corer most of the sur- 

face. Microwave radio receiving and transmitting an- 
tennas form the belt around the middle of the satellite. 

World's Largest Radome 
Workers board a platform suspended from a 250 -foot 
crane alter tightening the final bolt atop the world's 
largest radome, a gleaming white sphere 150 feet in 
diameter. Built under Air Force direction on Haystack 
Hill. Tyngsboro. Mass., the radome will house a sensi- 

tive communications and space -research antenna. The 
radome was designed by M.I.T. and built by H. I. 
Thompson Fiber Glass Co. y 
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Superconducting Super Magnet 
Scientist at Westinghouse research laboratory is ex- 
amining a 5000 -turn coil of 10 -mil wire made from 
superconducting metals niobium and zirconium. This 
coil, immersed in liquid helium to cool it to -450°F, 
carries a 20 -amp current to produce a super- strength 
magnet whose field is twice as strong as that from a 

conventional iron -core electromagnet as large as an 
automobile and weighing 40.000 pounds. 

CCTV Monitors Drawings 
With the aid of closed -circuit TV. government -con- 
tractor representatives review drawings of radar 
equipment to determine maintenance needs. The new 
G- E- developed technique televises enlarged microfilm 
drawings onto a number of TV monitors. Remote -con- 
trol pan, tilt, and close -up adjustments are provided. 
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lower -cost replacement. There are a 
number of repair techniques that can be 
tried for certain defects. Even so, the 
quandary may persist. If the set is an 
old one in poor condition, other things 
may start going wrong after the expense 
of replacing the tube, and there will 
then be second guessing about whether 
the receiver should not have been 
scrapped in favor of buying a new one. 
A repaired tube will come to less, but 
it may not last long enough to warrant 
even that investment. 

Thus it is necessary to do more than 
merely evaluate the defects that can 
cause CRT trouble to determine which 
can or cannot be repaired and how these 

Probably the most frequent deficiency 
to fall into the dilemma -producing cate- 
gory is low emission, which is also deter- 
mined with an external test. It can be 
caused either by excessive use or con- 
tamination of the cathode coating or 
emitting material shown in Fig. 1. If 
contamination is the cause, the possibil- 
ity of "rejuvenating" the active surface 
is good. Methods will be discussed later. 
If the material is depleted, little can be 
done to renew it. The continuous appli- 
cation of elevated filament voltage, as 
with a booster, will actually hasten the 
demise of the cathode, and may not do 
the filament itself much good. However, 
up to the accelerated end point of cath- 

Ading Picture Tubes- 
Repair or Replacement? 

By WALTER H. BUCHSBAUM 
Industrial Consultant, ELECTRONICS WORLD 

Identifying defects, 
determining which 
can be corrected, 
and remedying them. 

THE MOST expensive item inside 
a TV receiver is the picture tube. 
The owner is as well aware of 

this as the man who repairs the set. 
Thus, when the CRT appears to be de- 
fective, a major family crisis can de- 
velop. A major decision is to be made, 
and the service technician is expected to 
play a part in reaching it: "Will replace- 
ment be necessary? Can a repair be 
managed instead? Or would it be best 
to junk the whole set altogether ?" 

The possible expense that may be in- 
volved is responsible for the seriousness 
of the situation. No wonder, then, that 
much ingenuity has gone into thinking 
up a number of dodges, over the years, 
that will soften or at least postpone the 
calamity. Rebuilt tubes are available for 
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repairs can be made. We will also at- 
tempt to predict the probability of suc- 
cess for the various techniques. Tech- 
nician and owner, in the long run, must 
judge whether repair, replacement, or 
junking will be chosen; but some stand- 
ards for making the choice can be 
worked out. 

Before considering the CRT itself, 
the experienced technician will measure 
the various voltages that are applied to 
it by the set itself. If these are correct, 
he will then test the tube itself as care- 
fully as possible, not only to determine 
the exact nature of the defect, if pos- 
sible, but to decide whether anything 
can be done about it. There are inevi- 
tably certain defects that cannot be re- 
paired or masked short of replacing the 
electron gun structure -which means 
the same as rebuilding the tube. 

Types of Defects 

The internal structure of a late -model 
CRT is shown in Fig. 1, with the relative 
positions of various elements illustrated. 
Off hand, there are a number of defects 
that obviously do not lend themselves to 
repair. The most frequent of these is an 
open filament. Of course, there is some 
chance that an externally applied volt- 
age can weld the open ends together, but 
the practice is not recommended. How- 
ever if the filament (or any other ele- 
ment) appears to be intermittent, there 
simply may be a loose connection inside 
the tube's base pin that can be repaired 
by re- soldering or crimping the pin care- 
fully. 

A related, mechanical defect is a loose 
base, which can be cemented in place. 
Also observable by superficial inspection 
is a crack in the glass, usually at the 
stem. This cannot be repaired. If the 
tube is really gassy, the familiar violet 
or bluish glow provides a visual indica- 
tion. Nothing can be done about this 
either. Less obvious are shorts between 
various elements in the gun. These can 
be found with external equipment. As 
we will note later, there are ways of 
dealing with them. 

ode life, it may force enough emission 
out of it to maintain usability of the 
tube. 

Other picture tube defects fall mainly 
into the category of defective mechan- 
ical connections inside the tube enve- 
lope. The filament can be shorted to the 
cathode; pieces of the internal second - 
anode coating can flake off and lodge 
between elements; or an intermittent 
internal connection can exist between a 
supporting structure and the particular 
element to which it is attached. Such 
cases are far from hopeless; it is often 
possible to repair these defects without 

NO.1 GRID 
CATHODE 

TING 
Focus 

ELECTRODE 

N.V. 

NEATER G= OR IST ANODE 

2ND ANODE 

Fig. 1. Internal elements in typical CRT. 

Focus electrode is not always present. 

Fig. 2. Model 440, by B&K, is a popu- 
lar picture -tube tester and rejuvenator. 
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otherwise impairing the tube or short- 
ening its life, although success cannot 
be guaranteed. There are often ingen- 
ious ways of working around an open 
connection, which would seem like an 
impossible situation. The required skill 
is mostly in recognizing the exact 
trouble and determining how to go about 
a repair. 

Diagnosing Defects 

A large portion of cases in which the 
picture tube "doesn't work" can be 
traced to nothing more than the loss of 
high voltage or a defect in the h.v. sec- 
tion that results in lowered second -an- 

- ode potential and /or poor regulation. 
Before directing attention to the tube 
itself, then, voltages applied to it are 
checked. Second -anode voltage is meas- 

.. ured first -directly at the tube itself, to 
begin with. The effect of manipulating 
the brightness control from maximum 
brightness to cut -off should be noted. In 
a well -designed, properly operating cir- 
cuit, high voltage should not drop off 
much more than 10 per -cent with full 
brightness as compared to the dark - 
screen condition. The high -voltage check 
can be repeated with the CRT discon- 
nected to see whether action is basically 
the same. With the load removed, there 
may be a slight upward shift in readings. 

Next, again working at the picture 
tube itself, you would check other elec- 
trode potentials, such as the first anode. 
the first grid, the focus electrode (if 
present), and even the filament. The re- 
ceiver schematic and the tube manual 
are good references for evaluation. The 
latter is especially useful for noting bias, 
which is measured directly between grid 
and cathode. Only after all of these volt- 
ages are found to be satisfactory can it 
be assumed that the picture tube itself 
is probably defective or "weak." 

Once attention is directed to the tube 
itself, some further testing can be done 
without special instruments, but most 
technicians will prefer to use a special 
CRT checker that has the facilities for 
making a variety of tests. Checking for 
inter -element shorts is not difficult. With 
some other symptoms, there are prob- 
lems in interpreting test results. For ex- 
ample, slight gassiness (no visual indi- 
cation), a contaminated cathode, a de- 
pleted cathode, and a worn grid hole 
may all yield similar readings in an 
emission test. However, we would want 
a more specific indication before decid- 
ing what to do next. 

If, under test, emission rises very 
slowly and then falls off rapidly when 
filament power is removed, this indi- 
cates either the presence of gas or con- 
siderable wear of the cathode material, 
rather than mere contamination. If fila- 
ment voltage is temporarily raised, as in 
many rejuvenation methods, a gassy 
tube will quickly drop back to read 
"weak" or "bad" on the emission indi- 
cator after heater voltage is returned to 
normal; whereas a CRT with a worn 
cathode will maintain its increased emis- 
sion for a while, then drop down slowly. 
If the cause of poor emission is merely 
cathode contamination, elevating the fil- 
ament voltage will begin to boil off the 
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impurities on the cathode surface and 
there should be some indication of a con- 
tinued increase in emission when normal 
heater voltage is restored. This tech- 
nique of boosting the heater, of course, 
is one way of restoring a CRT with a 
contaminated cathode. 

Even where slight gassiness or cath- 
ode wear rather than contamination is 
the cause of weak emission, operation 
at increased heater voltage (that is, use 
of a booster) may permit acceptable use 
of the tube for many additional months. 
Small amounts of gas are sometimes 
neutralized by the effects of higher tem- 
perature. Where cathode wear is pres- 
ent, increased voltage and heat encour- 
age the filament itself to emit some 

Fig. 3. Another widely used, all- purpose 
tester and rejuvenator, SICO's Model 83A. 

Fig. 4. Mercury's versatile Model 800 
also has testing and remedial functions. 

electrons, which bolster those issuing 
from the cathode. 

The type of detailed testing referred 
to here can be performed with any one 
of a number of commercially available 
checkers. The three of them shown with 
this article also include rejuvenating 
functions. The Bc6K Model 440 is shown 
in Fig. 2, the SICO Model 83A in Fig. 3, 
and the Mercury Model 800 in Fig. 4. To 
give an idea of how some of the test 
functions are arranged, the schematic 
of the last -named tester is shown in Fig. 
5. 

The test for leakage (inter- element 
shorts) in the Model 800 simply con- 
nects all tube elements together except 
the one singled out for test. If the neon 
indicator lights, there is a short between 
the element in question and some one of 
the others. Since it is helpful to know 
which the other element is, the test is 
simply repeated for each electrode until 

another is shown to indicate shorting. 
Emission, indicated on the meter, is 

measured as the current between the 
cathode and the second grid, also called 
the first anode. This arrangement is also 
used for the life -expectancy test in the 
Model 800. Filament voltage is turned 
off and indication is observed on the 
emission scale. The manufacturer sug- 
gests that, if the reading drops to "bad" 
in less than four seconds, the tube is 
hopeless. If this drop -off takes between 
four and eight seconds, life expectancy 
is fair. Where more than eight seconds 
occur before the meter pointer falls 
into the "bad" region, the future outlook 
is encouraging. In other words, if there 
were to be some question as to whether 
rejuvenation or repair of some other 
defect is worth attempting, this expect- 
ancy test would enter into the evalua- 
tion. 

Obviously the timing recommenda- 
tions just given are somewhat arbitrary. 
Nevertheless, some standards are 
needed, and such a system often relieves 
the technician of the responsibility for 
pronouncing judgment. He can honestly 
explain the system to the customer and 
let the instrument decide. In any event, 
the timing standards are helpful in de- 
ciding whether gas, cathode depletion, 
or cathode contamination has been re- 
sponsible for the decreased emission. 
as suggested earlier. This decision will 
not only help in determining whether an 
attempt at improvement should be 
made, but may also affect the choice of 
the method to be used. 

The possibility of an open element or 
connection is also something of a prob- 
lem. Where such a condition is indicated, 
it may exist outside the glass envelope, 
as in the tube base or connecting to the 
latter. Where no emission whatever is 
noted on a test, for example, either the 
grid or the cathode may be open. If the 
break is in the tube envelope rather 
than outside it, careful visual inspection 
of the neck may show up the open con- 
nection. Even such internal breaks leave 

Fig. 5. Variety of available facilities 
is seen in schematic for the Mercury 800. 
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open some possibility of salvage. Welds 
can be attempted. In some cases, an ex- 
ternal change can compensate for a 
break. 

Rejuvenation 

Two principal methods are used to re- 
store emission in a picture tube. One, 
already mentioned, is that of applying 
a higher heater voltage for a prescribed 
period to increase cathode temperature 
and thereby "boil off" contamination. 
The other is the so- called "shot" method, 
in which a short -term, high -voltage 
pulse is applied between grid and cath- 
ode. The resultant momentary but large 
flow of current "burns off" impurities. 

Each method involves some dan- 
gers. The shot method may cause total 
cathode failure, or the arc that occurs 
during the pulse duration may damage 
some other part of the electron gun. The 
strain of elevated voltage may cause a 
heater to open. These possibilities must 
be spelled out to the set owner. In either 
case, however, nothing is lost if the tube 
is not in useful condition before the try 
at improvement. This point is also made 
to the owner. The decision to go ahead 
with an attempt, of course, is his. 

The technician actually has his choice 
of either method. Some tester- reacti- 
vators have built -in facilities for both. 
If that is not the case, either method can 
be applied in some other way. A filament 
booster can be used for the elevated - 
voltage method. For the shot method, 
the high -voltage supply of the set can be 
employed between grid and cathode, 
with the high -voltage lead momentarily 
touched to one of the electrodes to sim- 
ulate a brief pulse. 

In the author's opinion, the filament - 
boost method is best used on tubes that 
indicate a good chance for rejuvenation 
on emission and life -expectancy tests. If 
the outlook is only fair (as in the 4 -8 
second category mentioned earlier), try- 
ing the shot method first to gain what- 
ever improvement it will provide is most 
profitable. 

When the latter is used, emission 
should be noted before the attempt and 
again immediately after the first shot. 
If any improvement has been obtained, 
another shot can be tried. If adequate 
emission is not realized after three or at 
most four shots, further efforts in this 
direction are probably just a waste of 
time. 

The boosted -filament method is more 
time -consuming, generally taking 15 to 
30 minutes if it works. After the first 10 
minutes, emission should be measured 
with normal voltage to see whether 
there has been any improvement. If 
some progress is evident, the attempt is 
worth continuing. As a rule, one cannot 
expect much increase in emission be- 
yond the reading observed after the first 
20 minutes. There are some cases in 
which the shot method will succeed af- 
ter the filament technique has failed. 

If true rejuvenation cannot be 
achieved, but the higher heater voltage 
manages to bring emission to an accept- 
able level, many technicians or set own- 
ers will settle for installing a permanent 
filament booster. As a rule, this is noth- 
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INIYERSAL 

TV TUBE 

RESTORER 

Fig. 6. "Universal" 
external restorer 
that can boost fila- 
ments or compensate 
for certain shorted 
or open conditions. 

ing more than a small step -up trans- 
former that applies something like 9 
volts to the heater at the expense of 
somewhat greater current from the 
6 -volt filament supply. At least, this is 
how a booster for parallel -filament cir- 
cuits works. Where a series -filament re- 
ceiver is involved, a specially designed 
booster for such a circuit should be used. 
This type is generally a step -down trans- 
former, in which a still higher voltage is 
reduced to about 9 volts with increased 
current, but current in the primary is 
the same as that for which the series 
heaters are rated. The upset in voltages 
in the string of series heaters is not 
Serious, since it is only a small percent- 
age of total heater voltage, which adds 
up to line voltage. 

One particular booster, the Perma- 
Power Model K101, is shown in Fig. 6. o 
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Fig. 7. Circuit of restorer in Fig. 6. 

Fig. 8. Two ways in which a universal 
adapter can be used: to operate a CRT IA) 
with a heater -cathode short and (8) with 
a cathode -grid short or an open grid. 
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It is used as an example because it is of 
the so- called "universal" types. It can 
be connected for either parallel or series 
circuits and it also provides several 
other facilities, which we will discuss 
soon. 

Shorts and Open Circuits 

Inter -element shorts can often be re- 
paired with the shot method already de- 
scribed. In this case the shot or pulse 
is applied between the two elements be- 
tween which there is leakage in the hope 
that the material at the area of contact 
will be burned off. Where this substance 
is a thin flake of the anode coating ma- 
terial, it should disintegrate rather eas- 
ily during the brief arcing. Sometimes 
a short can be cured simply by tapping 
the tube lightly and tilting it in various 
positions so that the foreign material is 
knocked out of its perch. A combination 
of the pulsing and tapping methods is 
also sometimes effective. 

An open connection between an ele- 
ment and its lead can also be cured with 
the shot method quite often. Here we 
rely on the arc that results when the 
current jumps from the lead to the ele- 
ment to produce a weld. Even more so 
than in the short -elimination operation, 
a number of attempts may be necessary 
with the picture tube in different posi- 
tions and with some discreet tapping. 
This helps to bring the two sides of the 
open connection in better alignment or 
closer contact. 

Even with diligent effort, the outcome 
of such attempts cannot be forecast ac- 
curately. Generally speaking, the 
chance for success in welding connec- 
tions is about one in three. As far as 
shorts are concerned, the shot method 
will work about two times in three. Be- 
fore such techniques are undertaken, 
the customer should be informed that 
there is no guarantee of success, that a 
try is being made in the hope of saving 
him the cost of another picture tube, 
that the present one is inoperable in any 
case without the repair, and that failure 
of the method will not in any way dimin- 
ish the trade -in value of the glass blank. 
In this way, the technician has some 
insurance against unjust recrimination 
if his efforts fail. 

When certain types of shorted or open 
conditions exist, it is possible to restore 
the CRT to acceptable operation with- 
out trying a direct remèdy, or after an 
attempt at correcting the defect has 
failed. This generally involves some re- 
vision of external circuitry. Rather than 
make circuit changes directly -after all, 
the defective CRT will eventually wear 
out and have to be replaced anyhow -it 
may be wiser to use one of the "univer- 

'sal "CRT restorers or adapters available 
for the purpose. 

Such an all- purpose booster- restorer 
has already been shown in Fig. 6. In ad- 
dition to the multi -tap filament trans- 
former, it contains other circuit ele- 
ments (Fig. 7) that can be introduced 
between external connecting leads and 
the CRT itself. By manipulating the 
position of a 5 -pin plug that chooses 
connections to the transformer primary 

(Continued on page 67) 
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INDUSTRIAL ELECTRONICS 

VS TV SERVICE READERS TAKE SIDES, 

RAISE NEW POINTS, AND NOTE OTHER POSSIBLE 

ANSWERS IN RESPONSE TO AN EARLIER ARTICLE. 
WHEN we published James T. 

Mendel's "From TV Service 
to Industrial Electronics" 

(page 34, September), we were pre- 
pared for an appreciable response from 
readers. We got it. The nature of the 
response, however, had a few surprises 
to offer. 

After all, the subject is a bread -and- 
butter matter for large numbers of peo- 
ple employed in electronics. There was 
also much room for differences of opin- 
ion. Readers will recall that the author. 
after a long career in TV service, as 
employee and then shop owner, con- 
cluded he had reached a dead end. Given 
a job opportunity in industrial elec- 
tronics, he elected to gamble. He went 
further, earned more, labored less, and 
found a better working climate. He also 
became an apostle seeking converts. 

Reader reaction touched all bases. 
There was enthusiastic endorsement of 
Mendel's argument: many wanted ad- 
vice about making the same change. 
Some in general agreement offered 
interesting qualifications of the stated 
viewpoint. There were also "antis." 
even including one who had made the 
switch in reverse, going into TV service. 
Others advanced the interesting prop- 
osition that a choice between both fields 
is not necessary -a man could have his 
cake and eat it, if he wished. 

Letters came from people in either 
camp, industrial or service electronics, 
but the writer's present situation did 
not automatically establish the side he 
took. The only surprise was in the way 
reactions were distributed. We know 
many people doing well in TV service 
who see a great future in 
it and would not toss it 
away lightly. The expected 
outcry from them never 
developed. Opinion pre- 
ponderantly favored a fu- 
ture in industry. 

Amongst the "pros." 
many showed great enthu- 
siasm. "Congratulations to 
Mr. Mendel," said Hubert 
Hammett of Henderson, 
Texas. L. D. Lockwood, 
now in the navy and "an 
enthusiastic follower of the 
growing field of industrial 
electronics," felt the same 
way. TV service technician 
Joe Simon of Chamberlain, 
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South Dakota, has "had the very same 
opinion for quite a few years." 

Many on both sides of the argument 
did not reduce the matter to black and 
white. There are many things a TV 
service stalwart would have to evaluate 
to avoid taking what might be. for him, 
a backward step. Acceptability to em- 
ployers was a big question mark. Reader 
Hammett was among those who had 
doubts about the willingness of person- 
nel departments to recognize the suit- 
ability of a man whose chief experience 
was in TV work. W. W. Wallace of 
Clarkton, N. C.. had no doubt: "I have 
submitted applications several different 
times for work in industrial electronics. 
Each time the answer was about the 
same: no place for my particular type 
of training." 

On this point, only time can solve the 
problem and we have little doubt that 
it will. There are still many employers 
who have not awakened to the excellent 
opportunity for them inherent in the 
pool of capable, experienced, TV- trained 

technicians. Others, however, actually 
take the initiative in seeking out such 
prospects. Just as this has grown in the 
past few years. it will continue to grow 
in the years ahead. 

Related to this practical problem is 
another, that of geography. In some 
parts of the country -areas where elec- 
tronics activity is high and few skilled 
candidates are available- employers 
have learned to exploit all avenues. 
Some have gone as far as advertising 
for technicians in other areas. In other 
regions. making the switch is out of the 
question- unless you are ready to pack 
your bag and move. Many have done so. 

But we have only discussed "me- 
chanical" problems so far. An impres- 
sive number of thoughtful readers 
raised another point, in one form or an- 
other : whether you end up a smash 
success or an abject failure can depend 
on the kind of person you are. Despite 
the similarity in general requirements. 
the specific qualifications you have to 
offer -and they need not be strictly 

technical -may 
foreshadow success 
in TV service and 
failure in industrial 
electronics, or vice 
versa. 

For example, John 
J. Aylwin of Dallas, 
Texas, thinks you 
will need good me- 
chanical aptitude to 
succeed in industrial 
areas : "Many a time 
the 'electronic' trou- 
ble can be traced to 
a mechanical fault, 
such as a cam not 
closing a micro - 
switch." The point is 
debatable; this 
would not be true of 
all industrial posi- 
tions. but is often 
true of independent 
service, as in the 
case of record 
players. 

More to the point 
is Aylwin's opinion 
that "a production 
foreman can make a 
TV customer look 
like a plaster saint. 
(Cont'd on page 98) 
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FM multiplex stereo 
detection methods / By NORMAN H. CROWHURST 

How do multiplex circuits recover the original left and right signals? Different manufacturers employ 
different techniques -all of interest to audiophiles. Both the matrixing and switching methods are analyzed. 

THE system chosen by the FCC for 
the transmission of FM stereo can 
be described in two different 

ways. One way is to say that the trans- 
mission consists of an L + R (left plus 
right) signal on the main channel and an 
L -R (left minus right) signal ampli- 
tude modulating a 38 -kc. subcarrier. The 
second way is to say that the transmission 
is the result of time- division multiplex 
where first the left and then the right 
channels are sampled at a 38 -kc. rate. 
Whichever description is used, the re- 

MOVEMENT FORTY FIVE FORTY FIVE VERTICAL- LATERAL 
REPRESENTS LEFT RIGHT LATERAL VERTICAL 

LEFT ONLY / 
f - 

CENTER / \ -y 
RIGHT ONLY 

1 
. -I 

Fig. 1. Table showing relat've movements 
of stereo pickup stylus for left, center, 
and right signals, demonst acing that the 
composite can be resolved either os left 
and right signals at 45 -45 degrees or as 
sum and difference signals with a lat- 
eral and a vertical motion of the stylus. 

L-R SIDEBANDB 

volves something that looks like a 38 -kc. 
square wave, of sorts. As is well known, 
a square wave can be mathematically - 
or graphically -analyzed into a funda- 
mental and a series of odd harmonics. 
The audio on left and right would appear 
as sidebands of the 38 -kc. square wave. 
So the composite signal would consist of: 
38 kc. with sidebands, 114 kc. with side- 
bands, 190 kc. with sidebands, and so on 
up- slowly diminishing in magnitude. 

Even the first harmonic group, 114 kc. 
3 x 15, or 45 kc., goes up beyond the 

permitted sideband modulation range of 
an FM transmitter. To make this method 
acceptable, all modulation products 
above the fundamental must be filtered 
off, before the main transmitting carrier 
is modulated. 

What this really means is that the 
switching is no longer like a square wave, 
but like a simple sine wave. In effect, the 
38 kc., which you can regard as a switch- 
ing frequency, adjusts itself so every posi- 
tive peak is on the left waveform, and 
every negative peak is on the right wave- 
form (Fig. 5). When left happens to be 
negative compared to right, for an in- 
stant, the 38 -kc. switching frequency 
momentarily reverses its normal phase. 

Now, just as referring 45-45 stereo 
SEA MOD 

(WHER E USED) g' Typical Fig. 2. T ical modu- 
lation spectrum of the 
multiplex system 
showing how pilot fits 

59 sT 75 between sum and dif- fernc sidebands. 
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suit is the same transmitted signal. How 
can this be? It is a sort of natural rela- 
tionship, which makes another good rea- 
son for using the system: it is versatile. 

For the moment, let's take another 
look at stereo discs. The Ivay we usually 
describe it, the left modulation is on 
one 45- degree wall and the right modu- 
lation is on the opposite wall. No matrix - 
ing is involved. But in terms of vertical 
and lateral motion, the lateral component 
of movement is the sum of left and right, 
while the vertical component is the dif- 
ference (Fig. 1). Hence, matrixing has 
occurred in effect. 

Time -division multiplex does not, in 
theory, involve matrixing; you just switch 
back and forth, at some predetermined 
frequency, between left and right. The 
38 -kc. frequency chosen for the system 
means that 38,000 samplings of left and 
38,000 samplings of right are made in 
every second (Fig. 4). 

This switching notion is fine, but it in- 
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Fig. 3. Diodes used as switches for time - 
division multiplex reception. The four 
diodes at the left conduct when top of the 
38 -kc. winding is positive thus shorting 
right- channel output to ground. The diodes 
at the right are non- conducting at the 
same time, allowing the left- channel out- 
put to pass unattenuated. Half a cycle 
later, the diodes all reverse operation 

COMPOSITE 

MODULATION 

38KC. 
SWITCHING 

discs to vertical -lateral effectively intro- 
duced matrixing, we can change our 
terms of reference in this composite 
modulation. If we filter off all frequencies 
above 15 kc., so as to get rid of the sub - 
carrier or switching component, what 
will be left is the average of left and 
right, added together, or half their sum. 
If we also subtract this from the com- 
posite, leaving everything except the 
components below 15 kc., we have a 
suppressed- carrier modulation, which is 
the difference component. When left and 
right are momentarily identical, there is 
momentarily no 38 kc. (Fig. 6). Notice 
that when the waveforms shown in parts 
A and B of Fig. 6 are added together, the 
resultant is the top waveform of Fig. 5. 

Thus the same signal can be regarded 
as time- division multiplex between left 
and right, or as suppressed- carrier multi- 
plex of difference on the sum. All we need 
for reception is some means of making 
sure that the receiver can work in syn- 
chronism- either way -with the trans- 
mitter. Viewed as time- division multi- 
plex, the receiver must swing back and 
forth at 38 kc., exactly in synchronism 
with the transmitter's swinging. Viewed 
as sum and difference matrixing, the 
suppressed subcarrier for the difference 
modulation needs re- inserting in exact 
synchronism. 

To provide this synchronization, 
whichever system of reception is used, a 
small pilot frequency, of exactly half the 
subcarrier frequency -19 kc. -is trans- 
mitted along with everything else. Limit- 
ing the audio program to its useful range 
of 15 kc., sum components of the modu- 
lation will fall off to virtually nothing 
above this frequency. Similarly, side- 
bands of the suppressed -carrier differ- 
ence modulation will drop off to virtually 
nothing beyond 15 kc. above and below 
the subcarrier frequency (Fig. 2). This 
conveniently leaves a nice open space for 
the pilot frequency, so it won't conflict, 
or become confused with, anything else. 

To Matrix or Not to Matrix? 
So now the big question is, how to 

make an adapter. To matrix or not to 
matrix? The time -division multiplex, or 
switching approach, has not been popular 
with hi -fi component manufacturers thus 
far, mainly because it's a "strange ani- 
mal." Matrixing they know about, having 
experimented with it for the previously 
proposed Crosby system. But switching 
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Fig. 4. In time- division multiplex the left and right sig- 
nals are switched and sampled at rate of 38,000 times /second. 

Fig. 5. Sinusoidal switching is employed for time -division 
multiplexing here. The timing waveform is also shown below. 

Fig. 6. The waveform of Fig. 5 can be analyzed by simple fil- 
tering into (Al sum of left and right and (BI suppressed -carries 
modulation of difference waveform (shown by the dashed linel. 

Fig. 7. Adding subcarrier in correct phase to the composite 
waveform (see Fig. 51 puts the left waveform at the top and 
the right waveform at the bottom of the envelope. This re- 
sultant waveform may then be applied to envelope detectors. 

Fig. 8. Correct phasing between pilot and the suppressed 
subcarrier, as defined by the FCC transmission specifications. 

SUB 
/CARRIER 

(PHASE WHEN L -R IS POSITIVE) 

Y 

PILOT 

6 8 7?IXI,777D: t7x177gtt1AEc7NE,EEt BE 7)3 PE7ttE7ttgW7777x1EIBt7EC 77A)]NNTA T:1777r)tr Y17]I]in7tt tt]Et.R]D=],334 .m 

January, 1962 51 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


1511C 

LOW -PASS 

FILTER 

L R 

CONSTANT TIME 
DELAY. 16 2/3 y SEC. (f 

can be obtained only by careful adjust- 
ment of both. 

With a matrixing system employing a 
bandpass filter, adjustment of both sub - 
carrier phase and matrixina (relative 

method is to use a .-::',raction circuit, in- 
stead of a bandpass (or high -pass) filter. 
A low -pass filter is used to isolate the sum 
components (Fig. 11) . Now, if the sub - 
carrier is added to the mmnosite and the 

f o 23KC -53KC. 

BAND -PASS 

FILTER 

BI-PHASE 

DETECTOR 

L- L 

R 

REGENERATED 
SUBCARRIER 

TOTAL TIME DELAY SHOULD BE CONSTANT 
16 2/3 y SEC. 

Fig. 9. Sum and difference matrix system. 

techniques, such as by the use of beam - 
switching tubes -how can you be sure 
you won't be running into all kinds of 
distortion? That is a frequent question 
when the subject is raised. 

To avoid unknown distortions, some 
have done essentially the same thing with 
bridges of diodes ( Fig. 3) . The main 
reason seems to be that, working against 
time, engineers would rather not get in- 
volved with strange animals! 

To matrix properly, sum and differ- 
ence signals must be kept in the correct 
phase relationship at all audio frequen- 
cies. Assuming the transmitter does its 
part of the job correctly, the receiver 
must separate sum from difference modu- 
lation, demodulate the difference, and 
then recombine the two, without intro- 
ducing any time difference between the 
two elements (Fig. 9). 

A low -pass filter, for separating the 
sum, can be made close to phase- linear 
relatively easily. Among simple filters, 
the so- called constant- resistance type 
comes closest. A phase -linear filter pro- 
duces constant time delay to all fre- 
quencies passed by it. Now we have to 
get the same time delay for the differ- 
ence, through its filtering and demodu- 
lation. 

Here is where some problems may 
arise. A high -pass filter is an inversion 
of a low -pass filter, and a bandpass filter 
can be regarded either as a synthesis of 
low- and high -pass characteristics or as 
a direct derivative from the basic low - 
pass type. As a low -pass type can be 
made phase -linear, it ought to be easy 
to make a bandpass type that is, too. But 
it isn't. As a matter of fact, we don't 
know of any phase -linear bandpass filter 
with adequate bandwidth and response 
that will do this job perfectly. 

Suppose a single audio frequency is 
transmitted over the left channel only. 
With a matrix -type receiver, there are 
two ways of degrading separation, so 
some signal leaks through into the right 
channel: (a) the subcarrier phase is in- 
correctly regenerated; (b) the matrixing 
is incorrect. If there is some leakage from 
left to right (and vice versa), adjusting 
either subcarrier phasing or matrixing 
will change the amount of leakage. A 
minimum leakage could be found by 
adjusting either one, but a complete null 
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amplitudes of sum and difference in the 
mix) can achieve virtually infinite sepa- 
ration at any one audio frequency. But, 
because of the lack of complete phase 
linearity, different adjustments will be 
needed for each audio frequency. 

To cut a long story short, the circuit is, 
of necessity, a compromise. By carefully 
adjusting subcarrier phase so maximum 
separation is achieved at the higher 
audio frequencies, at the same time as 
matrixing is adjusted to give maximum 
separation at lower audio frequencies, 
the separation can be made fairly high 
all the way up (Fig. 10) . 

One way to improve the matrixing 

.o- 

°áA oo !00 IOC. SSC. 1011C. 

AMMO FREOUENCY -CPS 

Fig. 10. Separation possibilities with ar- 
rangement of Fig. 9, using normal -type 
filters. IA) Theoretically correct phase 
and matrix adjustment, giving maximum 
separation at low audio frequencies. (SI 
Adjustment of subcarrier phase, matrixing 
for maximum 15 -kc. separation. (Cl One 
optimized adjustment (others are possible) 
to give reasonable over -all separation. 

L 

2IL -RI 

REGENERATED 
UBCARRITR 

COMPOSITE MODULATION 

Fig. 11. Change in basic matrixing circuit 
that avoids need for bandpass filter. 
Note that diode load resistors are con- 
nected to output of the low -pass filter 
as a return circuit rather than to ground. 

Fig. 12. One possible 
form of frequency - 

doubling circuit, for 
converting pilot to 
regenerated subcarrier 
without oscillator. 

INPUT 

8+ 

L 

whole is demodulated with positive and 
negative outputs, using diode loads re- 
turned to the low -pass filter output in- 
stead of ground, the signal between posi- 
tive and negative outputs will be a true 
difference. If the circuit efficiencies are 
such that the sum equals difference at 
this point, left and right outputs will 
appear at the positive and negative 
diodes -with ground as a reference -with- 
out further matrixing. 

This approach has certain similarities 
to another new development, usually 
called envelope detection. When the sub - 
carrier is added to the composite in its 
correct phase, the upper edge of the sig- 
nal envelope is the left waveform, while 
the lower edge is the right waveform 
( Fig. 7) . So all we really need is an 
efficient way to detect the top and bottom 
separately, without interference -and 
without any filters at all! Several manu- 
facturers seem to have discovered this 
possibility at the same time and have 
come on the market with different ver- 
sions of adapters which operate on this 
principle. 

So we have three kinds of detector 
now in use: (a) switching -using either 
a special beam -deflection tube or diode 
bridge; (b) matrixing; and (c) envelope 
detection. In some cases a combination 
of two of these methods is used. For ex- 
ample, some matrixing may be used with 
a switching detector in order to produce 
the correct amplitude and separation of 
the left and right output signals. 

One reason for favoring the matrix 
circuit originally was its assumed greater 
flexibility for accurate adjustment. In 
point of fact, the switching and envelope 
detection circuits can also have adjust- 
ments for matrixing or separation. 

Correct Phasing 
Whichever circuit is used, the sub - 

carrier (or switching frequency) has to 
be correctly phased at both ends. The 
FCC has laid down the correct phasing 
at the transmitter ( Fig. 8) . For proper 
stereo separation, the transmitter must 

(Continued on page 80) 
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By ARTHUR GLASER Polarad Electronics Corp. 

REGULATED SUPPLY FOR 
TRANSISTOR CIRCUITS 

Construction of a regulated, variable -voltage power 
supply that delivers from 7 to 27 v. at up to 1 amp. 

Front view of authcr's unit. Either 
side of the circuit can be grounded. 

AREQUIRED part of any techni- 
cian's or serious experimenter's 
test equipment line -up should 

be a regulated, variable- voltage power 
supply. The unit to be described was de- 
signed by the author to provide a source 
of power for experimental transistor cir- 
cuits. The output voltage can be varied 
between 7 and 27 volts at currents up 
to one ampere. 

Circuit Theory 
.. Thevenin's theorem states that any 

electrical network may be represented 
at an arbitrary pair of terminals by a 
constant "ideal" voltage source in series 
with an internal impedance. The voltage 
drop in this internal impedance will 
cause the terminal voltage to decrease 
with increasing load current. In order 
to approach an "ideal" voltage source, 
the internal impedance should be as low 
as possible. 

In order to reduce the source imped- 
ance, a transistorized feedback regu- 
lator is used. The regulator consists of 
four parts : a sensing element, a refer- 
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ence source, a comparison element, and 
a control element. See Fig. 1. 

The control element is a series pass 
transistor. The voltage between the 
emitter and base of a transistor is very 
small. When connected as an emitter - 
follower, the emitter voltage will be al- 
most the same as the base voltage. The 
output impedance is very small because 
the emitter current is much larger than 
the base current. In order to increase 
the current gain, the control element 
consists of two cascaded emitter- follow- 
ers (V, and V,) . The current gain of 
this combination is approximately 1000. 

The sensing element is a potentiom- 
eter (R0) connected across the output. 
It puts a fraction of the output voltage 

TI 

«sr' 
117 V. 

on one base of the difference amplifier 
comparison circuit (V, and V.O. The ref- 
erence source is a zener diode (CR,) in 
series with a resistor. This combination 
is placed across the unregulated source. 
The second base of the difference ampli- 
fier is connected to the zener diode as 
shown. 

The output of the difference amplifier 
is proportional to the difference between 
the signals applied to the bases. This 
output voltage is applied to the control 
element. The entire system forms a 
closed loop enabling the regulator l.o 
automatically compensate for any 
changes which occur at any point in the 
loop. 

(Continued on pane 68) 

Fig. 1. Transistorized regulator is combined with a full -wave bridge circuit. 

V2 
2N441 

R1-6800 ohm, t/z m. res. 
R -12,000 ohm, t/z w. res. 
R,- 22.000 ohm, u/z w. res. 
114-2200 ohm, yz m. res. 
Rs -1800 ohm, /z m. res. 
11,-5000 ohm linear taper pot 
R -330 to 470 ohm, 5 m. res. 
C -250 Ai., SO v. elec. capacitor 
C -500 pf., 25 v. eles. capacitor 
S,- S.p.s.t. switch 
F -I asap fuse 
CR-6.8 v., '4 m. zener diode (Motorola 

Type % .116.R7..í) 

EDITOR'S NOTE: Before starting construction of 
this project, we suggest that the builder check on 
the availability and prices of the various semi- 
conductors required in the circuit. 

SR,, SR:, SR.,, SR, -70 v. tt 10 amp silicon 
diode (Semites Tarziav 1,V1621 used by au- 
thor. Any unit providing 30 v. C' I amp 
would be suitable, see text) 

Tr-Power trams. 117 v. pri., 25.2 v. CT 1 
amp ser. (Stanror P -6469 or equiv.) 

V,- "p -n -p" transistor (Tung -Sol 2N378) 
V -"pnp" transistor (Motorola or Delco 

2N4471 
vs, V- "p -u -p" transistor (RCA 2N217) 

53 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


MAKING THE 

MOST OF 

METER 

MOVEMENTS 

TOW MANY times do we fail to 

1 install a meter where we need 
one simply because none of the 

units on hand seems to lend itself to di- 
rect application? It may be an arrange- 
ment where we would want to monitor 
some particular voltage or current con- 
stantly. It could be an improvement in 
an existing instrument. Perhaps it is an 

EN TE RNnL 
CONNECTIONS 

Fig. 1. The working elements, in simpli- 
fied form, of a basic, moving -coil meter. 

interesting project that has been put off 
because the particular meter cannot be 
found in the junk box. 

In the midst of a field as fast -moving 
as electronics, we become so involved 
with the latest complexities that we 
sometimes forget simple principles. Yet 
the few of these that apply to meter 
movements allow us to adapt almost any 
movement for any measuring purpose. 
To understand how, it will help if we 
first review fundamental operation. 

The basic meter used in the majority 
of electronic circuits is of the moving - 
coil type. Construction, as shown in Fig. 
1, generally consists of a permanent 
magnet (A) and a movable coil (B) of 
fine wire that actually rotates about a 
pivot. Attached to the coil is a pointer 
(C). A core of soft iron (D) is inside the 
coil, and a set of spiral springs (E) is 
used to return the coil and pointer to a 
reference or zero point. 

In most cases, there are two springs, 
insulated from their mountings, with 
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You can adapt almost 

any available, basic 

unit to almost any use 

with ¡1111e trouble, 
By JACK H. FARTHING 

Director, Electronics Research Laboratories 

each connected to one end of the moving 
coil. Thus the springs also serve to pro- 
vide a path for current through the coil. 
When current is applied, an electromag- 
netic field is developed about the coil. 
The polarity and intensity of the field 
depends on the direction of the current 
and its strength. 

Suppose that a current of such polar- 
ity is introduced that the left end of the 
coil becomes a south magnetic pole. It 
will be repelled by the south pole of the 
permanent magnet but attracted by its 
north pole. At the same time, the right 
end of the coil becomes a north pole at- 
tracted to the south pole of the perma- 
nent magnet. The direction of rotation, 
clockwise in this case, is a function of 
the way in which the lines of force in the 
two fields are aligned with respect to 
each other. In practical movements, the 
coil is wound in such a way, not shown in 
the simplified illustration, that rotation 
is in the desired direction. 

When the coil turns, it does so against 
the tension of the springs. If the field 
developed by the coil is weak compared 
to spring tension, the degree of rotation 
will be small. If current is increased, the 

V.T. V. M. 

Fig. 2. Voltage reading across a known 
series resistor and quick calculation can 
be used to determine full -scale current. 

Fig. 3. In another method for finding 
full -scale current, this value is read 
on another, known meter put in series. 

field will be stronger and there will be 
correspondingly more rotation. 

The moving -coil meter usually has 
a linear -scale response. This means that, 
if .5 milliampere causes the pointer to 
deflect one inch away from the zero po- 
sition, 1 ma. will cause two inches of 
deflection. 

If you wish to adapt a basic meter to 
a particular purpose, you must deter- 
mine two things about it : the current 
required for full -scale deflection and the 
resistance of the coil in the movement. 
The first characteristic is often found 
printed on the face of the scale in the 
lower left or right corner. It might, for 
example, read FS =100 µa., which would 
mean that full -scale deflection takes 
place when 100 microamperes flow 
through the meter. If no markings are 
found, the rating may be determined by 
one of the methods to be described. As a 
precaution against error, it may be ad- 
visable to use more than one method, 
checking the results against each other. 

Series- Resistor Method 

First remove the case from the meter 
(carefully!) and also remove any shunts 
(parallel- resistance coils), series resis- 
tors, capacitors, or other added compo- 
nents not essential to the basic meter 
movement. In this form, the instrument 
is most flexible, since shunts or series 
resistors can always be added externally 
to suit the particular application. In 
most cases, auxiliary components are 
bolted to the back of the case in the 
center of the magnet. 

Some shunts will be in the form of a 
large wire connected directly across the 
meter terminals. If this is the case, the 
wire can be snipped with a pair of cut- 
ters and left in the meter. 

Several fixed resistors are selected 
from whatever is on hand. Values should 
range from 500 ohms to 2 megohms. Tol- 
erance should be at least 5 per -cent, with 
closer tolerances used if they are avail- 
able. This range should cover practically 
all meters. Some fresh flashlight cells 
are also needed as a current source. 

Start with the highest -value resistor 
(R) and a single cell placed in series 
with the meter, as shown in Fig. 2. If the 
meter terminals are marked as to polar- 
ity, be sure to connect accordingly. If 
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there are no markings, tap the lead to 
one of the terminals momentarily and 
watch the pointer. If the latter is de- 
flected off scale in the wrong direction, 
to the left, reverse connections to the 
battery or the meter. If the pointer goes 
off scale to the right, disconnect the bat- 
tery at once and increase the value of 
the resistor (double it, at least) ; then 
work down until a resistor is found that 
will cause the pointer to rest somewhere 
within the center third of the scale. If 
the pointer is not exactly over one of the 
calibration markings, try to find a re- 
sistor, close in value to the one last used, 
that will produce a reading exactly on 
some mark of the scale. This will simply 
make calculation easier. 

Note the mark and determine its frac- 
tion of full scale. In other words, if there 
are 100 divisions on the scale and the 
pointer is resting on the twentieth, the 
fraction would be 29400, or % of full - 
scale reading. Leave the meter con- 
nected and use a v.t.v.m., as shown in 
Fig. 2, to measure the voltage drop 
across the resistor. Since this drop will 
be small in most cases, take care to zero 
the v.t.v.m. properly and use the lowest 
available voltage scale that will give a 
substantial reading to insure accurate 
measurement. 

Since the current is the same in all 
parts of a series circuit, we can deter- 
mine meter current if we know its value 
through the resistor. This can be derived 
from Ohm's Law (1= E/R), using the 
voltage reading for E and the known 
value of resistor R. If the v.t.v.m. read- 
ing was .75 volt and the resistor value is 
750 ohms, then .75/750 =.001 ampere or 
1 ma. This amount of current has de- 
flected the meter pointer through % of 
full scale. Since deflection in a moving - 
coil meter is linear, full -scale deflection 
would require 5 times as much current, 
or 5 ma. For those who want a handy 
formula, 1,= D,1 /D,., where If is the 
current required for full -scale deflec- 
tion, D, is the number of calibration 
markings in the full scale, I. is the cur- 
rent through the meter during the test, 
and D. is the number of scale marks to 
which the pointer deflects during the 
test. 

Second -Meter Method 

Another technique, which is simpler, 
requires an additional current meter 
that is known to be correct. This can be 
nothing more than a multi -range v.o:m. 
The unknown instrument (M,), the 
known meter, and a variable resistor 
(R) of high value are placed in series 
across a battery, as shown in Fig. 3, with 
R set for maximum circuit resistance. 
The resistor is then adjusted to produce 
usable deflection on both meters. The 
percentage of deflection on unknown 
meter M, is noted, as is the actual cur- 
rent reading on known meter 

For example, suppose that M_, with a 
full -scale reading of 20 ma., shows half - 
scale deflection, or 10 ma. This is the 
current flowing through both meters. If 
M, reads 20 divisions out of a total of 
100. its full -scale reading would be 50 
ma. The mathematical expression for 
this relationship is exactly the same as 
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Fig. 4. An ohmmeter can be used to de- 
termine internal (coil) resistance with 
accuracy and no risk of movement damage. 

the one given in the first method de- 
scribed. 

Another method, when available in- 
formation makes it possible, relies on a 
simple calculation alone, without meas- 
urement. On some meters, you will find 
an ohms -per -volt rating marked some- 
where on the face. It may read some- 
thing like "2000 ohms /volt" or "10,000 
ohms /volt." If the scale is marked in 
volts, you can determine easily what 
total resistance is required in the meter 
circuit to produce full -scale reading. 

Suppose that, on a 2000 ohms /volt 
unit, the maximum scale reading is 50 
volts. Multiplying these figures reveals 
that 100,000 ohms is present on this 
scale. (This product is not necessarily 
the resistance of the coil in the meter 
movement itself; it simply establishes 
total resistance needed on this scale, 
which can be made up partly of added, 
fixed resistors. Nevertheless, it estab- 
lishes a meaningful relationship that de- 
pends on the meter's characteristics.) 

If 50 volts are needed to deflect full 
scale across 100,000 ohms, we can deter- 
mine the current needed to produce this 
reading through the meter, with or with- 
out series resistors, from Ohm's Law : 

if 1= E /R, then 50/100,000 =.0005 am- 
pere, or 500 microamperes. 

Checking Coil Resistance 

To get the most 
out of a basic move- 
ment you have to 
know its internal re- 
sistance, or coil re- 
sistance, in addition 
to full -scale current. 
Many textbooks will 
tell you flatly never 
to make this meas- 

urement with an ohmmeter. There are 
two good reasons for this warning. In 
the first place, the ohmmeter battery 
might send enough current through the 
coil to cause damage. Even if it doesn't, 
normal ohmmeter inaccuracy may fal- 
sify the reading sufficiently so that the 
latter is inadequate for use. In spite of 
the textbook injunction, you can realize 
both safety and acceptable accuracy 
with an ohmmeter -by observing a sim- 
ple procedure. 

As in an earlier method, all that is 
needed is an assortment of resistor val- 
ues and they do not have to be precise. 
Start with the highest value in series 
with the movement and the ohmmeter, 
as shown in Fig. 4. The resistor must be 
large enough to prevent meter overload. 
About 1 megohm should do. Reduce R 
until the pointer deflects toward the cen- 
ter of full scale. If the pointer shows a 
tendency to move to the left, reverse 
leads. 

With some deflection obtained as 
noted on the unknown meter (the exact 
reading does not have to be noted), ob- 
serve the ohmmeter reading. Let us say 
that the latter is 3200 ohms. You also 
notice that the marked value of the re- 
sistor is 3000 ohms. Do not assume that 
the resistance of the meter movement 
alone is 200 ohms. Inaccuracy in the 
ohmmeter and tolerance variation in the 
resistor can combine to throw you off 
quite a bit. 

Instead, connect the ohmmeter across 
the resistor alone. Suppose you read 
3100 ohms. The difference, 100 ohms, is 
meter resistance. Ohmmeter error does 
not make much difference here, as it is 
likely to be the same on both readings, 
which will be made on the same range 
and the same portion of the scale. To be 
more certain, take readings using one 
or more other resistors different in value 
from the first but not too far from it. If 

(Continued on page 69) 
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MAC'S 
ELECTRONICS 

SOMETHING NEW 
BARNEY had just returned from 

a service call. He parked the 
truck and joined Mac, his em- 

ployer, who was standing outside the 
service shop bareheaded in the cold 
January air gazing up at a brand new 
sign hanging over the entrance to the 
shop. 

"'Mac's Electronics Service,' " Barney 
read aloud. "That looks real cool, boss. 
When did the sign men put it up ?" 

"They just left," Mac answered as he 
took one more admiring glance at the 
new sign glistening in the late afternoon 
sun; "but your choice of adjectives re- 
minds me we're both probably catching 
pneumonia. Let's go inside." 

"It seems sort of appropriate for us 
to be starting the new year with a new 
sign," Mac commented as Barney 
shrugged his way out of his heavy coat. 
"I just hope we're making a wise move 
in taking on industrial electronic serv- 
icing in addition to our radio and TV 
work." 

"Well," Barney said, "if all the in- 
dustrial jobs are as interesting and as 
easy as the one I was just on, I think 
I'm going to like it. Come on back to 
the bench. I want to show you how a 
smart joker can put to use something 
most people consider a nuisance." 

Mac watched as his assistant plugged 
a microphone into the input of the signal 
tracer and advanced the gain control 
until a feedback howl just started. Next 
Barney picked up a heavy sheet of cor- 
rugated cardboard from a shipping car- 
ton and inserted it between the micro- 
phone and the speaker of the signal 
tracer. The howl stoped. Barney re- 
moved the cardboard. The ringing sound 
returned. 

"Now that phenomenon is something 
anyone who has anything to do with p.a. 
work has experienced many times," 
Barney explained importantly. "Any 
time the gain of the amplifier between 
the microphone and the speaker fur- 
nishes more amplification than is lost in 
the air path between the speaker and the 
microphone, we have a feedback howl. 
We try to stop it by increasing the 're- 
sistance' of this path, say by moving the 
mike farther from the speaker, by aim- 
ing the speakers away Trott the mike. by 
using a directional mike that has little 
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response in the direction of the speaker, 
by enclosing the mike in a sound -proof 
booth, etc. Or we can reduce the ampli- 
fier gain until it doesn't exceed the losses 
present in the acoustic path." 

"Given time, I might have figured 
that out by myself," Mac commented 
dryly. 

"So OK," Barney said with a redden- 
ing face; "sometimes I get carried away 
when I start explaining something -es- 
pecially if I'm half explaining it to my- 
self. Anyway, we could make a counting 
device out of this crude arrangement 
right here. Suppose sheets of cardboard 
were carried along on an endless belt 
so that they passed between the mike 
and the speaker. Every time a sheet of 
cardboard moved between these two, the 
howl would stop. Now if we had a diode 
rectifying the audio signal present when 
the system was oscillating. and if this 
diode furnished bias to a tube so that its 
plate current went up every time the 
oscillation started but fell back when 
no oscillation was present, the plate 
current of that tube could operate a re- 
lay or an electric counter; right ?" 

"Sounds logical," Mac admitted cau- 
tiously. 

"There are quite a few things wrong 
with this crude system," Barney con- 
fessed. "For one thing, that howling 
would drive you nuts. A system such as 
this always oscillates at the frequency 
that provides the greatest ratio of am- 
plifier gain to acoustic resistance -in 
other words, the frequency at which it 
is easiest to maintain the oscillation. 
With audio equipment, naturally, this 
falls in the audio range, usually near the 
lower to middle range; for sound atten- 
uation increases as the square of the 
frequency, and most amplifiers have 
maximum gain in this region. Another 
objection would be that any loud sound 
could trip the relay, even if the presence 
of a cardboard sheet in the sensing path 
would be holding the relay open. 

"But suppose we replace the mike 
and the speaker with two magnetostric- 
tive 'sensor' units constructed to respond 
only to frequencies 50 cycles either side 
of a center frequency of about 38.000 
cycles -per -second. Let's use transistors 
instead of tubes in the amplifier to pro- 
vide long life. low maintenance, and 

freedom from microphonic response in 
the amplifier itself, for we are going to 
build a gain of 10,000,000 times into this 
amplifier. 

"Raising the frequency to 38,000 
cycles takes it far outside the range of 
human hearing. That, plus restricting 
the frequency response of the sensor 
unit, greatly reduces the chance of re- 
sponse to any extraneous 'sound.' What's 
more, the ultrasonic waves are very 
directional, making it easier to confine 
them to a desired path. 

"Well, that's exactly the kind of 
counting device the relay factory called 
on us to service. These 'Sonac' ultrasonic 
control systems for solids and liquids 
are a product of the Delavan Manufac- 
turing Company of West Des Moines, 
Iowa. Very fortunately you had secured 
a Technical Information Handbook on 
these controls from the manufacturer 
for our files when we took on the in- 
dustrial electronic service for the relay 
factory, and I took care to bone up on 
this very thoroughly before I made 
the call." 

"What was the trouble ?" 
"The installation is used to count re- 

lays moving along on a belt. The relays 
interrupt the ultrasonic beam as they 
pass between the two sensor units, and 
the relay actuated by the transistorized 
amplifier operates a counter. The sys- 
tem had worked perfectly since it was 
installed several months ago until just 
recently. In the past few days, though. 
it started counting erratically. In each 
case it gave a higher count than it 
should have. 

"The first thing I did was check every- 
thing thoroughly. I could not find a 
thing wrong. The sensitivity control, 
which is actually the gain control of the 
amplifier, was properly set; the relay 
contacts were clean; there were no loose 
connections between the sensor units 
and the amplifier. The unit counted per- 
fectly every time the beam was inter- 
rupted, even when I deliberately moved 
the sensor units much farther apart; 
and it did not count when the beam was 
kept cut off." 

"OK. quit trying to build up sus- 
pense," Mac ordered. "What did you 
find wrong ?" 

"My first clue came when I noticed 
an air drill lying on the floor next to the 
relay belt and some freshly -drilled holes 
in the cement floor. I was told they were 
preparing to install some new machin- 
ery at that spot. I had a man operate 
the drill while I watched the counter. 
Sure enough, with the ultrasonic beam 
blocked off, the counter flipped up er- 
ratically when the drill was chattering 
away." 

"How come ?" 
"The Technical Manual explains that 

for any kind of an external device to 
interfere with 'Sonac,' that device must 
produce a large volume of ultrasonic 
sound at exactly the right frequency. 
and this has to reach the receiving 
sensor in amounts comparable to the 
sound received from the transmitting 
sensor. Most noise -producing devices. 
while they may shatter your eardrums 

(Continued on page 82) 
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the 
direct- writiñ 

By RAY A. SHIVER 
Instrumentation Laboratory 

AiResearch Mfg. Co. 

1 TF one were asked to pick the single 
most widely employed measuring 
instrument in daily use through- 

out the electronics industry, the D'Ar- 
sonval meter would probably suggest 
itself to many. This comparatively 
simple instrument is the basis for most 
oscillograph recorders. By substituting 
a writing stylus of some sort for the fa- 
miliar pointer attached to the moving 
coil, we have an instrument capable of 
producing marks or "traces" corre- 
sponding to current flow through the 
coil. If we now add a roll of paper to 
record the traces produced by the sty- 
lus, we have a simplified version of a 
direct -writing oscillograph. This type 
of recording instrument is a basic tool 
in instrumentation systems and can be 
found in daily use in industrial instru- 
mentation, medicine, and military ap- 
plications. It is capable of producing a 
rapid and accurate record of any type 
of information that can be expressed 
as a d.c. function. 

The Galvanometer 
Oscillograph recorders are character- 

ized by the use of the galvanometer as 
a writing instrument, whether they be 
of the direct- writing type or utilize the 
photographic system. Fig. 1 shows a 
typical galvanometer used in a direct- 

' writing system. Note the large coil and 
permanent magnet assembly. This type 
of construction is necessary to provide 
sufficient torque to deflect the writing 
stylus over the recording paper at a 
constant pressure. The coil in this type 
of galvanometer is very highly damped, 
i.e., rigidly suspended, to insure good 
writing characteristics throughout the 
frequency range of the instrument. 

The frequency range for this type of 
system is limited from d.c. to around 
100 cps since the galvanometer coil is 
required to move a sizable mass in the 
writing stylus while maintaining uni- 
form pressure, and the writing speed of 
the stylus cannot be extended beyond 
this point without loss of definition. 
Since a galvanometer of this type is in- 
herently a low- impedance device, the 
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electronic driver unit is required to fur- 
nish a proper match to the coil and a 
considerable amount of driving power 
for proper operation. Beam -power tubes 
or power transistors are commonly used 
as balanced d.c. amplifiers to furnish the 
required driving power. 

The Writing Systems 

Fig. 2 shows the first writing system 
developed for the direct -writing oscillo- 
graph. This merely consisted of hanging 
a stylus on the end of the galvanometer 
pointer. While this presents no problem 
in a D'Arsonval meter, since the scale 
can simply be ruled along an arc cor- 
responding to the arc the pointer is re- 
quired to travel, it does present some 
interesting problems when we attempt 
to apply the same method to record on 
moving paper. If we are to have a sys- 
tem for making accurate time and am- 
plitude measurements, it is necessary to 
rule the recording paper with some sort 
of reference lines. A sample of paper 
designed to be compatible with the sys- 
tem of Fig. 2 would have to be ruled as 
shown in Fig. 3A. As may be suspected, 
this would be exceedingly difficult to 
work with and further refinements are 
necessary. These mainly consist of 
lengthening the writing stylus to pro- 
duce a correspondingly smaller arc at 
the point of contact with the paper and 
limiting the stylus travel to a very small 
part of that arc. This allows the record- 
ing paper to be ruled as shown in Fig. 
3B. This is known as the curvilinear 
writing method and is one of the two 
types available in direct -writing oscillo- 
graphs today. Fig. 5 shows the recti- 
linear writing method. This system per- 
mits the recording paper to be ruled in 
straight lines of equal separation and is 
the preferred system. 

The arc produced by deflection of the 
recording stylus is compensated for in 
several ways in order to produce a 
linear writing system. First, the record- 
ing paper is drawn across a knife edge 
at the point of contact with a heating 
element located at the tip of the stylus. 
Note that the heating element consists 
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of a rather long strip of resistance ma- 
terial which contacts the paper at differ- 
ent points as it moves across the sur- 
face. This has the effect of a variable - 
length stylus that becomes longer as it 
travels away from the center of the 
paper. 

Second, the stylus is made as long as 
practical in order to make the arc at 
the end of the pen as small as possible. 
Finally, the distance the pen is required 
to travel is kept to a minimum, being on 
the order or five centimeters or about 
two inches for each channel of data. 

Three basic types of writing styli are 
available for this type of oscillograph. 
They are the inked pen, the heated 
stylus, and the high- voltage type. The 
inked -pen system requires the least 
amount of stylus pressure and is ca- 
pable of very fast writing speeds but is 
subject to the evils of all ink -writing 
systems, including excessive flow and 
clogging difficulties and the tendency to 
spatter at fast writing speeds. 

The heated- stylus is the most popular 
for instrumentation purposes because it 
is a relatively simple and foolproof 
method of recording on paper. The re- 
cording paper for this type of system is 
coated with a special heat -sensitive plas- 
tic material that exhibits a clean, sharp 
trace when exposed to the proper stylus 
temperature. Although not capable of 
the high writing speeds of the inked -pen 
system, due to the greater stylus pres- 
sure required, this system is readily 
adaptable to rectilinear recording and 
has the added advantage of being prac- 
tically maintenance -free. 

The high -voltage system utilizes a 
high -potential stylus that burns through 
a special sensitized paper to an anode 
platen underneath. This system is also 
applicable to rectilinear recording and is 
used where a faster writing speed is de- 
sired than can be obtained with the 
heated -stylus method. It has the disad- 
vantage of a build -up of carbon deposits, 
due to the burning process, which must 
be removed periodically. 

Paper Transport Assembly 

Since time -base accuracy is very im- 
portant for the faithful reproduction of 
the recorded signal, the paper transport 
system must be as perfect as possible. 
This is achieved through the use of pre- 

INK 

WRITING 

CAPILLARY TUBE 

RESERVOIR 

I STYLUS 

I 

Fig. 2. The first writing system developed. 

(A) (B) 

Fig. 3. IAI Graph suitable for use with the 
writing system in Fig. 2. (B) By using a 
longer writing stylus, the recording paper 
may be ruled as shown. This type of record- 
ing is in present use and is called curvilinear. 

cision gears for the various paper speeds 
and a highly stable synchronous motor - 
drive system. Paper speeds are selected 
by a lever which provides the proper 
gear ratio for the range required or, on 
some models, by individual push-but- 
tons for each range. Speed selections 
range from .1 millimeter a second up to 
250 millimeters a second. The recording 
paper is ruled in one -millimeter squares 
throughout each roll and it is only neces- 
sary to know the paper speed to arrive 
at an accurate time base. An example 
of this will be found in the section deal- 
ing with a sample recording. In addition 
to the standard galvanometers, an aux- 
iliary stylus is provided which records 
on the edge of the paper any special 
event or timing application that may be 
desired. 

The Electronics System 

Fig. 6 is a photograph of a complete 
direct -writing system. This particular 
instrument is an Ofner "Dynagraph" 

Fig. 4. Plug -in electronic unit used in direct -writing system.. - 
I 

Fig. 1. A typical galvanometer used in a direct -writing system. 

and contains some of the newest fea- 
tures available in this type of recorder, 
including an all- transistorized electron- 
ics section. The lower portion of the unit 
contains the paper transport and drive 
assembly and visible in the top half are 
the various plug -in preamplifier and 
driver units that make up the electron- 
ics section. 

A typical plug -in electronic unit is 
shown in Fig. 4. Note the compact 
transistorized construction. Preamps 
are available in various circuit config- 
urations to meet almost any recording 
application. Since this type of oscillo- 
graph is primarily a d.c. instrument, a.c. 
signals have to first be converted to 
corresponding d.c. voltages in order to 
drive the galvanometers. This will allow 
the recording of medium- and high -fre- 
quency information with limitations; 
that is, the rate of change of such in- 
formation must not exceed the time re- 
sponse limitations of the galvanometers. 
The a.c. signals, depending on require- 
ments, can be converted to d.c. through 
the use of external equipment or may 
be fed directly to the recorder when 
the proper type of preamp unit is used. 

A Typical Recording Problem 
Fig. 7 is the block diagram of a re- 

cording setup that would be applicable 
to the direct -writing recorder. In this 
example it is desired to test the per- 
formance of an air -turbine -driven alter- 
nator system by recording and observ- 
ing the functions shown on the block 
diagram. Plug -in preamplifier units and 
transducers needed include the follow- 
ing : For recording the air- turbine inlet 
temperature we would first require an 
appropriate thermocouple for the tern - 
perature range to be recorded. For this 
particular range (0 -500 degrees Fahren- 
heit) an iron -constantan type of thermo- 
couple would be used. Since a thermo- 
couple is a junction of two dissimilar 
metals that produces a very small d.c. 
voltage that varies directly with tem- 
perature change, a stable high -gain d.c. 
preamp would be required for this ap- 
plication. A chopper -input d.c. unit 
would meet these requirements. 

This type of circuit contains a chop- 
per unit which is similar to a vibrator 
found in an automobile radio except the 
chopper contacts are rated at only a 
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few milliamperes d.c. and the rate of 
operation is usually 60 or 400 cps. A 
low -level d.c. signal fed into the chop- 
per is converted to a corresponding a.c. 
signal, amplified through a conventional 
a.c. amplifier, and then rectified to pro- 
duce a high -level d.c. signal correspond- 
ing to the low -level input signal. This 
type of circuit eliminates the drift prob- 
lem usually associated with conven- 
tional balanced d.c. direct -coupled am- 
plifiers. 

To provide a d.c. signal that indicates 
air -turbine inlet pressure, we shall use 
a strain -gage pressure transducer along 
with a bridge -type strain -gage pream- 
plifier unit. This plug -in unit provides 
excitation voltage for the strain -gage 
bridge circuit of the pressure trans- 
ducer and also contains controls for the 
balance, calibrate, and output -level 
functions. Included in the preamp is a 
chopper d.c. amplifier for low -drift d.c. 

INDUCTIVE amplification. PICKUP coli. 
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THERMOCOUPLE 
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Fig. 7. Block diagram of a recording setup employed wi h a direct- writing recorder. 

STRAIGHT 
EDGE 

Fig. 5. The rectilin- 
ear writing method. 

Fig. 6. A complete direct -writing system 
employing all- transistorized circuitry. 
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Fig. 8. A somewhat simplified copy of the record made by the oscillograph. All 
the information shown may be lettered directly on the instrument's graph paper. 

To record the alternator frequency of 
the unit under test we require a sample 
of one phase of the voltage generated 
by the alternator. This can be accom- 
plished by connecting a small step -down 
transformer at the appropriate point on 
the alternator to provide a few volts of 
signal to the recorder. 

To measure small frequency changes 
in the alternator voltage we require a 
preamplifier unit that is not sensitive to 
voltage variations but will indicate any 
change in frequency within a narrow 
passband. A frequency deviation unit 
would meet these requirements. This 
type of circuit includes sufficient limit- 
ing stages to minimize amplitude varia- 
tions and a discriminator -type circuit 
designed for a particular center fre- 
quency, in this example 400 cycles. Any 
variation from the center frequency will 
produce a corresponding negative or 
positive output voltage. Included is a 
precision 400 -cycle tuning fork to pro- 
vide a calibration point for adjusting 
the discriminator for zero output at ex- 
actly 400 cps. 

Since the output of the alternator is 

to be fed to a resistive -type load bank 
in order to check the unit under actual 
loaded conditions, we shall need a meth- 
od of recording the various load points 
as they are applied to the alternator. To 
accomplish this we install a current 
transformer in one phase of the alter- 
nator load -bank circuit, as shown in 
Fig. 7. This will provide an a.c. voltage 
proportionate to the amount of power 
consumed by the load bank from one 
phase of the alternator output. The sig- 
nal is then rectified and applied to the 
appropriate d.c. preamplifier. 

Alternator voltage can be obtained by 
sampling one phase of the alternator 
output. After rectification we have a 
d.c. analogue signal that varies directly 
with any changes in alternator voltage. 
This channel of data requires some spe- 
cial circuitry in order to obtain an ex- 
panded voltage scale and will be cov- 
ered in detail in the next section. 

An electronic tachometer or frequen- 
cy -meter prèamp is the type chosen to 
record turbine shaft speed. This plug -in 
unit is similar to most electronic tach- 

(Continued on page 76) 
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A.C. METER CALI BRATION 
By TOM JASKI 

Precise a.c. voltages for checking are hard to come 
by, but you can manage with standard d.c. voltages, 
plus a few resistors -and an inexpensive thermometer. 

CALIBRATION of the d.c. scales 
of a voltmeter need not be too 
difficult, because reasonably 

accurate standards of one form or an- 
other are generally available. (See 
"Calibration Standards for the V.O.M.," 
October 1961.) However, precision on 
a.c. is something else again. With pre- 
cise a.c. voltage standards harder to 
come by, it seems that one would have 
to settle for less accuracy. 

Another obstacle is the fact that a.c. 
scales, unlike d.c. scales, are not linear; 
and the pattern of nonlinearity is not 
necessarily identical on all scales. This 
means that a greater number of known 
a.c. voltage check -points are needed. 
Where to get these voltages? 

Here is a method in which the a.c. 
reference voltages used do not have to 
be known in advance with great pre- 
cision. It has only two limitations : your 
patience and the accuracy of the d.c. 
scales on the instrument. If you have 
checked the latter carefully (refer to 
the article mentioned earlier) or other- 
wise know them to be close enough for 
your purposes, the only other important 
piece of equipment needed is a good 
thermometer. 

The author used one that reads in 
the range of 100° F, although this re- 
quirement is flexible. A fever thermom- 
eter is too inconvenient. as it has to be 
shaken down to note changes in read- 
ings. It does not have to be a precision 
instrument in itself, since comparative 
rather than absolute readings are im- 
portant; that is, the thermometer need 
only be able to repeat the same reading 
for the same temperature, whether ac- 
curate or not. An inexpensive device of 
the type that has a glass, etched -stem 
scale will serve the purpose. Along with 
it, you will need some wire -wound power 
resistors, and they do not have to be 
precise either. 

The method owes its feasibility to two 
facts. One is Joule's Law, which states 
that the heating in a wire is directly 
proportional to PR, or the power drop 
in the wire. The other fact is our defi- 
nition of the "effective" or r.m.s. value 
of an alternating current or voltage. 
We define this as being the same as the 
d.c. value that produces the same heat- 
ing. 

Now suppose you start with a wire - 
wound resistor whose value is about 
30 ohms. You want to check your volt- 
meter's accuracy at some relatively low 
value, say near 3 volts. You have a 6.3- 
volt filament transformer that is center - 
tapped, which gives you an a.c. source 
of approximately 3.15 volts. It doesn't 
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have to be exact. Connect the resistor 
between one side of the filament wind- 
ing and the center tap. Insert the ther- 
mometer in the resistor body, wrapping 
the bulb end of the former in aluminum 
foil so that it makes good thermal con- 
tact with the resistor. With the equip- 
ment so arranged (Fig. 1), turn on the 
power to the transformer. 

This first step will take some time, in 
fact several minutes, until the tempera- 
ture of the resistor stabilizes and the 
reading on the thermometer stabilizes. 
This is where the patience comes in, 
but there is another activity that will 
fill part of this time. To be sure that 
you can duplicate this situation accu- 
rately later on, you should not only 
take a reading of the a.c. voltage from 
the transformer secondary across the 
resistor, but also of the a.c. voltage in 
the transformer primary. Your uncali- 
brated voltmeter is good enough for 
this purpose. Once more, we are con- 
cerned with repeatability rather than 
absolute accuracy. The purpose in not- 
ing the primary voltage, which is that 
of the a.c. line, is to guard against 
being thrown off by any change in line 
voltage that may occur in the middle 
of the experiment. Your uncalibrated 
meter is good enough to note a change 
in reading. 

When you are sure that the ther- 
mometer reading has settled down (with 
the values given, it should be in the 
vicinity of 100° F), stick a bit of tape 
on the thermometer's scale at the exact 
point it reads, or otherwise mark this 

Fig. 1. First step: "taking the tempera- 
ture" of a resistor across an a.c. source. 
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Fig. 2. Second step: duplicating 
the temperature reading across d.c. 
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point accurately. You are now ready for 
the second step. 

Remove the transformer connections 
from the resistor and connect the latter 
across a heavy -duty d.c. source, such 
as an auto battery. A. d.c. supply will 
do provided it is reasonably stable and 
can supply high current. The connec- 
tion should be made through a rheostat, 
as shown in Fig. 2. so that you can ad- 
just current and voltage across the 
resistor, if there is no control in the 
d.c. source you are using. In this specific 
example, a 50 -ohm, 25 -watt rheostat 
will do. 

Tentatively adjust the d.c. voltage 
across the resistor, using your d.c. meter 
scales, to the same value of a.c. voltage 
that you read in the first step. At worst, 
this will give you a fairly close starting 
point. Now watch the thermometer and 
note its reading when it stabilizes. Un- 
less you are very lucky, it will not read 
exactly the same as the point marked 
off in the first step. You now attempt 
to adjust the control until you obtain 
exactly the same temperature reading 
that was marked on the thermometer. 
If you overshoot, for example -that is, 
if you get a higher reading -you will 
have to wait for the resistor to cool 
down. This procedure may take some 
time. However, with several tries and 
several readings, you should be able to 
read with great accuracy. When the 
temperature reading is exactly the same 
with the d.c. voltage applied as it was 
with the a.c. voltage applied, use the 
accurately calibrated d.c. scales of your 
meter to read the voltage across the 
resistor. This value must now be the 
same as the a.c. value across the re- 
sistor in step 1. Compare it with the 
actual reading you noted across the 
resistor on your a.c. scales earlier. The 
difference between these two readings 
is the calibration error at this partic- 
ular voltage check -point. 

To obtain other check -points, you 
will have to manipulate various combi- 
nations of voltage and resistance. A 
variable -voltage transformer is a good 
a.c. source, or you can make up resistive 
dividers across a fixed source. A heavy - 
duty, variable, d.c. supply is also help- 
ful. If your thermometer has a limited 
range, you may have to use a little 
arithmetic and Ohm's Law to help in 
choosing resistor values. 

For example, the source of approxi- 
mately 3 volts in the illustration will 
send about 100 milliamperes through 
the 30 -ohm resistor used, resulting in 
an approximate power drop of .3 watt 

(Continued on page 107) 
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Reaching New Peaks in 
Performance, Portability and Price 

M i G HTY MiTE ]I 
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. 

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- 

67 DEALER 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 II will test 
every standard radio and TV tube that you encounter, 
nearly 2000 in all, irlcluding foreign, five star, auto radio 
tubes (without damage) plus the new GE Compactrons, 
RCA Nuvistors and Novars and Sylvania 10 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: 101/4 " x 91/4" x 31/2" 
Wt. 8 lbs. 
MODEL TC114 

Sencore Sam says ... "They all agree .. . 
the Mighty Mile is the real answer for the man on the go." 
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UNIVERSAL CONTROL CIRCUIT 
By RYDER WILSON 

Construction of simple, high -sensitivity transistorized 
d.c. amplifier with variety of applications ranging from 

a phonograph amplifier to a photoelectric relay. 

FROM photoelectric relay to 
phono amplifier, the applications 
of this electronic "do -all" are 

limited only by the user's imagination. 
Powered by two "C" cells and requir- 
ing a handful of inexpensive com- 
ponents, this "universal" control circuit 
can operate d.c. motors, relays, pilot 
lamps, meters, servos, and remote -con- 
trol escapements from a variety of pick- 
ups including p.lotocells, thermistors, 
microphones, and I crystal phono pick- 
ups. 

The circuit is so sensitive that a #49 
pilot lamp in the output can be brought 
to full brilliance by an input of 7 micro - 
amps. A 3-sta. input is all that is re- 
quired to operate a 200 -ohm, 15 -ma. re- 
lay. A 4" x 6" speaker can be driven to 
a comfortable listening level from a 
crystal pickup, with no preamplifica- 
tion. 

Circuit Description 

The basic circuit, shown in Fig. 1, is a 
complementary cascaded d.c. amplifier, 
modified to provide extremely high cur- 
rent gain with a very low quiescent 
current. In addition, a variable output 
control has been included to provide 
clamping of the output current at any 
value from 2 ma. to 100 ma. As the re- 
sistance of R, is increased, degenerative 
feedback in the emitter circuit of V2 in- 
creases, limiting the current in the 
collector circuit. This feature gives 
variable overload protection as required 
by meters or relays in the output. 

The 2N169 and 2N321 were special- 
ly selected from the many available 
types for their high current gains and 
low leakage currents, and substitution 
of other types is not recommended. With 
the base circuit open, quiescent current 

should be less than 2 ma. Average cur- 
rent gain is about 7500, depending on 
the individual transistors that are uti- 
lized. 

Construction 

The completed unit, shown in Fig. 2, 
is housed in a 3" x 4" x 5" metal utility 
box, finished off with decals and clear 
plastic spray. The entire circuit could 
easily be contained in one -quarter the 
volume shown by using miniature pots 
and connectors and by substituting 
small penlite batteries for the "C" cells. 

JI 

2N32í 
V2 

RI 

sr 

3V BI 

BPS 

BP2 B 

8-1000 ohm, y, m. linear taper pot 
R -1 megohm, 1/2 w. linear taper pot 
8.,- 100,000 ohm, y, m. res. 
Jr-Subminiature closed.circrit jack 
BP,, BP, BP.,, BP's-Binding post 
B -Tmo 1.5.volt "C" cells 
S- S.p.s.t. smirch V- "n -p -n" transistor (G.E 2N169) 
Vr- "p -n -p" transistor (G.E 2N321) 
1 -3" x 4" x 5" ,petal utility box (Brd CU -728, 

see text) 

Fig. 1. Circuit of universal control amplifier. 

s 

In the photograph, the binding posts 
used for input and output terminals are 
seen on top, with the control knobs on 
the front face. Between the input termi- 
nals is a subminiature jack, J,, which 
permits bias current to flow into the 
base of V, when the jack is not in use. A 
cadmium sulphide photocell or thermis- 
tor, plugged into this jack, will be in se- 
ries with the sensitivity control R: and 
the base of V,. 

Fig. 3 is a photograph of the interior 
showing the layout of components. The 
two transistors can be seen at the top of 
the picture, mounted in clips on a 2Y4 "x 
1344" aluminum subchassis. The two bat- 
teries may be seen at the bottom of the 
photo, mounted in a double battery 
holder. 

The 2N321 should have a layer of tape 
wrapped around its shell before mount- 
ing, to prevent shorting as the base is 
internally connected to the shell. The 
sensitivity and output controls, R, and 
R, to the right in Fig. 3, are wired to be 
clockwise- decreasing, with maximum 
resistance at the zero setting on the dial. 

Testing the Circuit 

To test the circuit, connect a 0 to 100 
ma. meter to the output terminals BP, 
and BP.. Plug a low -range microam- 
meter into jack J,. Set R, at maximum 
and R, at minimum resistance. Turn the 
unit on and read an input current of 
about 2µa. on the meter. The corre- 
sponding output current should be ap- 
proximately 13 ma. Decrease R: until 
the input current is 5 µa. and note the 
position of R,. This is the proper bias 
setting for R, when the circuit is to be 
used as an audio amplifier or in other 
voltage- driving applications. 

Decrease R, further until the output 

Fig. 2. Completed unit showing location of controls and terminals. 

Fig. 3. Interior view shows the simplicity of the construction. 
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Looking for better TV performance in these areas? 

HOME TV ETV CCTV MATV CATV 

HOME TV 

AND UHF 
Most complete line of prod- 
ucts to improve home TV 
reception - VHF or UHF. 
Blonder- Tongue UHF con- 
verters - model 99R for 
prime areas; model BTU - 
2S for weak signal areas; 
the BT -70 for translator 
and MPATI area conver- 
sions - are America's big- 
gest selling UHF convert- 
ers. In transistor home TV 
signal boosters - the AB -4 
(mast -mounted) and IT -3 
(indoor use) are complete 
home TV amplifier and dis- 
tribution systems supply- 
ing signal to as many as 4 
TV /FM sets. 6 different 
boosters - including the 
only UHF booster plus 
TV and antenna couplers 
round out the line. 

ETV 
Only Blonder- Tongue 
offers a complete line for 
ETV in which each unit is 
matched and integrated to 
bring out the best perform- 
ance of the other units in 
the system. Important 
products include: Lock - 
Jax, an obsolescence -proof 
video /RF system that per- 
mits any room to be used 
as a TV studio or TV out- 
let; a variety of amplifiers, 
converters, splitters, tap - 
offs to provide multi- class- 
room reception. 

cclv 
For CCTV there are: Port - 
A- Studios (portable studio 
consoles capable of origin- 
ating complete .TV chan- 
nels) ; Film Chains (to con- 
vert 16mm film into video 
or RF signals) ; manual and 
remote controlled transis- 
tor TV cameras; direct - 
view or projection moni- 
tors; video distribution 
equipment for flexibility 
and ease of operation. 

RP! 

MATV 
6 broadband amplifiers 
(transistor and tubed); I1 
single channel amplifiers - 
6 crystal- controlled conver- 
ters and accessories (tap - 
offs; matching transform- 
ers; splitters; traps; filters; 
mixers, etc.) - the most 
complete product line 
available today. Each prod- 
uct engineered to do a spe- 
cific job best -each matched 
and integrated to bring out 
the best in each other. With 
Blonder- Tongue equip- 
ment, there are no com- 
promises - no design to 
cover -the-waterfront! You 
can select the amplifier, 
converter or accessory 
that's best suited to the job, 
paying for only the fea- 
tures the job requires. 

CATV 
Blonder- Tongue and its 
Canadian division, Benco, 
team up to provide a wide 
range of products -matched 
and integrated to bring the 
finest reception to entire 
communities. The Blonder - 
Tongue MCSc, single - 
channel amplifier for VHF 
or FM, and the Benco 
T- AMP -2, a cable powered 
transistor community sys- 
tem, are typical products 
in the line. 
`Blonder- Tongue Services 
-our application engineer- 
ing dept. offers Free Sys - 
temLayout.Field engineer- 
ing at minimum cost. 

14';'4[*k% 

Rely on the world's only matched & integrated line 

BLONDER TONGUE 
Available through distributors. Write for complete short-form catalog. 
Blonder- Tongue. 9 Allang St., Newark. N..1. Canadian Div.: Benco Television 
Associates. Toronto. Ont. Export: Morhan Export. Corp.. New York 13 
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New Adventures In 

Creative Electronics 
with KITS from 

Mail Coupon For 

FREE 

1962 
CATALOG 

Test Instruments 

Stereo & Mono Hi -Fi 

Ham Radio Equipment 

C -Band Transceivers 

Tools 

The Electronic test instruments, tools 
and kits you need and want the most. 
CONAR products are low in cost, 
high in quality and kit -engineered for 
simplified construction. All American - 
made parts. Performance -tested, ap- 
proved and GUARANTEED by NRI 

- the first name in Electronics train- 
ing for half a century. Monthly pay- 
ment plans. 

VACUUM TUBE 
VOLTMETER KIT 
(6 -INCH METER) 
RMS and p. to p. scale. 
AC -DC, 0 -1200 V. 
Ohms: 0 -1000 meg. 
Input imped. 12.2 
mega. Professional 
performance and ap- 
pearance. $31.95 

64 

MAIL TODAY FOR FREE CATALOG 

CONAR INSTRUMENTS 
3939 Wisconsin Ave. AB2C 
Washington 16, D. C. 

Name 

Address 

City 

Zone Mate 
A DIVISION OF NATIONAL RADIO INSTITUTE 

2.5 EG 

132M 

PU - CRYSTAL PHONO PICKUP 
TI - ARGONNE -AR -172 

SPKR- 4" X 6" SPEAKER, 3.2 OHMS 

(A) 

RL- 3 VOLT DC RELAY, 200ü. I5MA. 
82M - PHOTO VOLTAIC CELL (INT. RECT CORP.) 

1.0 Pf., 200V. 
IOOK, I/2W. 

09 
PILOT 
LAMP 

LI -#49 PILOT LAMP 
I.Opf. NON POLARIZED PAPER,200V. 

MILLIAMMETERIOMA. 
T -100,000-OHM THERMISTOR 

IC) (D) 

Fig. 4. Circuit arrangements for four applications of the universal control amplifier. 
IA) Phono amplifier, (BI light flasher, IC) photoelectric relay, (DI temperature meter. 

current is 100 ma. The input current will 
then be about 13 pa. Increase the resist- 
ance of R,, the output control, until the 
output current drops to 50 ma. Note 
that further increases in the input cur- 
rent will not increase the output above 
50 ma., showing the clamping action of 
R,. Disconnect both meters and return 
R, and R. to their zero settings. The 
control is now ready for use. 

Applications 
Circuit arrangements for four appli- 

cations of this control circuit are shown 
in Fig. 4, but many other uses are pos- 
sible. For example, the control circuit 
may be used as a pulse generator by 
replacing the pilot lamp in Fig. 4B with 

a 100 -ohm, 1 -watt resistor, with the out- 
put taken from BP:,. 

Fig. 4D suggests a variety of other 
meter applications such as a light meter, 
field- strength meter, or voltmeter, using 
any available meter movement from 5 
ma. to 100 ma. 

The relay circuit of Fig. 4C is ex- 
tremely sensitive and may be used with 
any 3 -volt d.c. relay having a closing 
current less than 100 ma. and may be 
operated from a voltage input such as 
the B2M photocell shown, or a current 
input from a cadmium sulphide photo- 
cell plugged into J,. 

Most of the fun in building this device 
is in discovering the many things it will 
do. 

SNEE- ZEE -1, ITS CAUSE & CURE 
By HARTLAND B. SMITH 

Remedies for "sneeze- operated" television set remote control. 

AMATEUR radio operators consider 
the advent of television as a rather 

mixed blessing. Among the useful by- 
products of this new mode of broad- 
casting are the cascode amplifier and 
the nuvistor which have contributed to 
improved ham -band reception. In ad- 
dition, the development of horizontal 
amplifier tubes, like the 6DQ6, now 
make possible the construction of inex- 
pensive transmitters boasting respect- 
able power ratings. On the other hand, 
TVI of one sort or another is still such 
a problem that activity on the high - 
frequency amateur bands shows a sig- 
nificant drop during prime viewing 
hours. 

Unfortunately, another form of in- 
terference, "Snee- Zee -I," has recently 
come to light. Among the first reported 
victims of this phenomenon is W8YGI, 
James Abbott, of Birmingham, Mich- 
igan. One evening, not long ago, he and 
his wife were engrossed in the plot of 
an exciting whodunnit originating from 

the local channel 2 outlet. Suddenly, 
Mr. Abbott was seized with a severe fit 
of sneezing. When he finally regained 
his composure, the screen of the TV set 
displayed a channel 7 wrestling match. 
To his surprise and his wife's annoyance, 
supersonic components of Abbott's 
sneezes had triggered the receiver's re- 
mote tuning mechanism. 

Luckily, there is a simple cure for this 
latest type of interference. A low -pass 
filter, fashioned from a large handker- 
chief or a number of facial tissues, 
can be placed over the face to muffle 
high frequencies generated by even the 
most powerful sneeze. Readers who own 
supersonically tuned TV sets and who 
suffer from hay fever or the common 
cold are advised to keep a supply of 
these filters on hand at all times. Other- 
wise, a great deal of friction may arise 
between the channel- switching sneezer 
and those members of the family who 
enjoy looking at a single program from 
beginning to end. 

ELECTRONICS WORLD 
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Astonsh 9 Cabinart enerven eveee SPEAKER SYSTEMS 
outperform high- rated, higher priced systems 

FREE 10 DAY TRIAL OFFER You MuMoneyaBackd 
Or Your 

[- Check These Cabinart 
Stand -Out Features 

Maximum possible speaker 
response 
Expertly engineered and 
matched 
Newer low resonance 
Smoother mid -range 
Less off -color tone 

Acoustic dampening material inside 

Jys" thick 
throughout 

Plastic can 
grill cloth 

Tuned double ducts 

*E. T. Canby says, "The Cabinart speaker system 
is really an astonishing piece of equipment 

at its price which is an unbelievable $15 - speaker 
and enclosure, complete and integrated ... with 
an 8" speaker inside of quite extraordinary quality. 
I am really impressed by the sound and by the 
simple ingenuity of the entire construction." In 
Audio, November, 1961. 
Reprint of Mr. Canby's complete review of Cabinart speaker 
systems is available on request. 
Pioneers in hi fi quality since 1948. 

Cabinart 
acoustical eng. corp. Holedon, New Jersey 

Cabinart Is One Of America's Largest Manufac- 
turers of Speaker Systems and Enclosures 

January, 1962 

SPECTACULAR 
INTRODUCTORY OFFER 
Buy direct from Cabinart and 

SAVE the difference! 

mark I 8 "model 
11" high x 91/2" deep x 23" long 
Shipping Weight: 27 lbs. 
Genuine Walnut Veneer, 
Oiled Finish $25.00 
Extended range speaker response 
45 to 13,000 cps. 8 Ohm imp. 

mark It 12" model 
14" high x 111" deep x 233ya" long 
Shipping Weight: 37 lbs. 
Genuine Walnut Veneer, 
Oiled Finish $36.00 
12" coaxial incl. 3" Alnico V PM 
tweeter. 8 Ohm imp. Speaker re- 
sponse 40 to 15,000 cps. 

r 

i 

Prices F.O.B. Factory 

$ 50 
Unfinished 

Cabinart Acoustical Eng. Corp. 
40 Geyer St., Haledon, N. J. 

Please ship the following to be used in my home for 10 
full days. I understand unit (s) may be returned and 
my money refunded within that time unless fully 
satisfied. 

Mark I Unfinished $15.00 each 
Mark II Unfinished $22.50 each 

Mark I Oiled Walnut $25.00 each 
....- Mark II Oiled Walnut $36.00 each 

(Please make check or money order payable to 
Cabinart Acoustical.) 
Name 

Address 

City State 
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SEND FOR OUR FREE COMPLETE LIST OFT TUBES 
SPECIAL PURPOSE TUBES J 

MicRo 
ELECTRON TUBE 

FABULOUS LOW PRICES! 

LARGE SELECT STOCKS! 
DEPENDABLE, FAST SERVICE! 

Each and every tube 16 tested In our 
own laboratory for mutual conduct. 
ance and life test. 
We guarantee FREE replacement for 

e year of any tube purchased from 

us which 
falls to function efNeiently 

lions. 
any 
ompt refunds rare" made oln 

any defective merchandise. 
The advertised tubes are not n 
arilr but may be eleCtrically 

factory seconds Or ed 
tubes -each Is Clearly so marked. I 

ALL TUBES SENT POSTAGE PAID. Please Send 2SC 1 handling for orders under SS. Send 25, deposit on C.O.D. orders. Send approximate postage on Canad, 
n and foreign Orders. 

MICRO ELECTRON TUBE CO. 
P.O. Box 55 Park Station, Paterson 3, N. J. 

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 
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1962 BRITISH TV TRENDS 
By PATRICK HALLIDAY 

A summary of the directions that are being taken by 
British TV manufacturers in their new lines of sets. 

BRITISH TV manufacturers, facing 
receiver production figures which 

have been halved since the 1959 boom, 
have clashed on the best way of tackling 
the present uncertainty on future 
British TV transmission standards (see 
ELECTRONICS WORLD, September 1960 
issue). Government delays in reaching a 
firm decision on when and if there will 
be a change from the present 405 -line 
system to 625 lines (as used throughout 
Continental Europe) are held to be one 
reason for slow replacement sales. The 
Pilkington Committee, set up to advise 
on the future of British TV, is not ex- 
pected to report until well into 1962. 

At the recent National Radio Show 
in London -which attracted over 380,- 
000 visitors -the influential Pye Group 
shocked more conservative makers by 
featuring a dual -line standard model 
capable of switching immediately from 
405- to 625 -line systems. Other makers, 
pointing out that many details of future 
transmission standards remain uncer- 
tain (AM or FM sound, positive or nega- 
tive video modulation), have been con- 
tent to introduce "convertible" models 
which, although operating solely on 405 
lines, could be converted fairly simply 
to make them switchable to 625 lines. 
One maker even guarantees to do this 
free of charge if 625 -line programs are 
announced before the end of 1962. 

The problem of designing receivers to 
operate on both systems is not confined 
to changing the horizontal frequency 
from 10,125 cps to 15,625 cps (closeness 
of the European 625 frequency to the 
U.S. 525 frequency is due to the use of 
50 fields instead of 60 fields per second). 
Provision must be made for possible 
changes from positive to negative video 
modulation and AM to FM sound modu- 
lation, a different i.f. bandwidth, and the 
use of intercarrier techniques. The 
extra circuits in the Pye switchable 19- 
inch receiver add about $40 to the price. 

Most viewers who watched the side - 
by -side demonstrations of 405- and 625 - 
line pictures seemed to consider the im- 
provement only marginal and hardly 
worth the upset to receiving and trans- 
mitting equipment. 

Attracting greater public interest 
were the BBC color demonstrations. 
Despite experimental transmissions for 
a number of years using the NTSC sys- 
tem scaled to 405 lines, no regular color 
service has yet been announced in Brit- 
ain. Demonstrations have also been 
given in London recently of the 625 -line 
SECAM color system which is currently 
being worked on by the British General 
Electric Company in conjunction with 
the Compagnie Francais de Television. 
This is a compatible system developed 

in France by Henri de France. It uses 
a sequential method of transmitting the 
chrominance information. 

Domestic color TV receivers seen in 
Britain so far have used RCA shadow - 
mask picture tubes but extensive work 
on new forms of color display is being 
pursued. A new color tube demonstrated 
recently by Sylvania -Thorn has been 
named the "Zebra" tube because the 
screen consists of vertical stripes of red, 
green, and blue phosphors, rather in the 
manner of the Philco "Apple" tube. The 
zebra tube uses photoelectric cells to 
furnish an index signal which "tells" the 
receiver which color stripe is being ac- 
tivated. The photoelectric cells receive 
light signals from a set of index stripes 
on the rear side of the aluminum de- 
posit. The tube is claimed to be simpler 
than the shadow -mask tube but requires 
more complex receiver circuitry. Like 
the recently announced Mullard "Ba- 
nana" tube (ELEc'rRoNlcs WORLD, Sep- 
tember 1961 issue), it is recognized that 
further development is needed if the 
tube is to be used for domestic color 
receivers. An advantage for mono- 
chrome use is that all color circuits can 
be switched off for black- and -white re- 
production. 

Standard TV receivers increasingly 
feature remote control in conjunction 
with motorized tuner units. Many of the 
remote -control units are connected to 
the sets by multi -core cable but there 
are also an increasing number of super- 
sonic systems. 

Most popular picture size in Britain 
is still 17 inches but this seems likely to 
be displaced soon by the 19 -inch tube. 
These two picture sizes account for 
more than 88 per -cent of all sales. Aver- 
age price of a 19 -inch model, including 
the government purchase tax, is around 
$190. 

About 10 per -cent of British TV re- 
ceivers include facilities for the recep- 
tion of FM sound broadcasts. Early 
models used the normal TV receiver's 
sound i.f. of 38.15 mc. for this purpose, 
but such models had a tendency to 
suffer from adjacent -channel interfer- 
ence. Most makers now incorporate a 
separate 10.7 -mc. strip or use dual -i. f. 
units. 

Although three transistor TV receiv- 
ers have now been introduced in Britain, 
there is no rush by makers into this 
field. A new Perdio transistor model 
measures 10" x 6" x 18" and weighs 20 
pounds. It has an 81" picture tube 
with 27 transistors, 14 diodes, a zener 
diode, and two selenium rectifiers. Con- 
sumption is 1.1 amps at 12 volts or 
it may be operated direct from the 
power lines. Price is about $285. 

ELECTRONICS WORLD 
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Ailing Picture Tubes 
(Continued from page 48) 

and the position of a selector pin that 
chooses either of two taps on the sec- 
ondary, one can choose boosted voltage 
for a parallel filament, boost for a series 
filament, or normal voltage with isola- 
tion from the filament source. 

To get an idea of what this unit can 
do, take the case of a filament -to- 
cathode short or leakage. Since one con- 
nection to the filament winding of the 
receiver's power transformer is custom- 
arily grounded, the short provides an 
alternate return path for the cathode 
circuit, upsetting CRT operation. With 
the restorer used simply as an isolation 
transformer for the heater (Fig. 8A), 
this path is removed. Cathode and 
heater can be operated at the same 
potential, with no disturbance to the 
cathode circuit. 

If a short should develop between 
cathode and control grid, or the latter 
should open, it is possible to forget 
about that electrode altogether and to 
use the second grid (first anode) in its 
place, as in Fig. 8B. The potentiometer 
is used to adjust for proper bias. 

Conclusion 

Knowing how to isolate the various, 
possible CRT defects, what can and can- 
not be done about them, and how they 
relate to the life and quality of the tube 
is only the first step in deciding whether 

to replace, try a repair, or scrap the set. 
The decision ultimately involves other 
considerations, many of which are per- 
sonal rather than technical. For exam- 
ple, the fact that the receiver in ques- 
tion is an old one used as a second set in 
the children's playroom may carry as 
much weight as anything else. Thus the 
owner, rather than the technician, is re- 
sponsible for the decision. However, the 
former is entitled to an informed evalua- 
tion of the possibilities before he makes 
up his own mind, and the man he calls 
on for service must be able to supply 
this, in addition to being able to carry 
out the owner's decision. 

Often the owner, reluctant to assume 
full responsibility himself, wants his 
service technician to take part in the 
decision. Here is where testers take on 
added importance. One can "let the 
equipment decide." 

A final note : in many states, there is 
legislation covering the rejuvenation 
and repair of picture tubes. In effect, 
this makes it illegal to apply some of the 
remedies suggested here without full 
disclosure to the owner of what is being 
done. The intent is to prevent such un- 
ethical procedures as charging the cus- 
tomer for a new picture tube when all 
he receives is the repair of the old one 
or a rebuilt replacement. Complete dis- 
cussion with the owner has already been 
recommended. When legislation exists, 
such disclosure becomes even more im- 
portant. With this honest approach, no 
technician need fear to undertake any 
honest procedure. 

NEW 
SONY 
STEREO 
TAPF. 
DECK 

For literature or nearest 
dealer, write: Super- 
scope, Inc. Dept. M, 
Sun Valley, Cali /ornia. 

Now, for less than the cost of a good record changer, you 
can add a versatile new dimension to your hi fi system. 

The Sony 262 -D tape deck has a 4 track stereo erase 
head and 4 track stereo record /playback head. Heads are 
wired to six output and input facilities for connection of 

external electronics to play and 
record four track stereo. This is 
the same quality mechanism 
used in the most expensive 
Sony Superscope tape recorders. 

X8950 

AUDIO AMPLIFIER 
BRAND NEW 

U.S.A.F. 
SURPLUS ORIGINAL 

CARTONS 

Ready to operate tram 110 Volt, 60 cycle A.C. 
Aniplrii cr le.uures a ti,otuh u u 

s 

e prin:cd circuit bad 
5 %" x ;y" (which could be removed and used AN 

basic construction unit for other electronic comp 
ment). Board has 34 resistors, 23 capacitors, and ont 
diode. 
Tubes are premium type as follows: 

3-5751 WA (12 AX 7) 1 -12 AT 7W 1 -6 All 5 

Power supply uses 5Y3W tube. TOTAL REI AI I. 

VALUE OF TUBES ALONE IS $58.25! 
Transformer output is 540 VAC es 65 MA, 6.3 et 2.5 
a., 6.3/2A & 5v /2A. Input impedance is 500 ohms. 
Conservatively rated at 5 watts output, but capable of 
50.52 watts peak power. 
Attractive blue enameled front panel is 13" x 7 % ", 
has on -off switch, pilot lite, volume control, sensi- 
tivity control, calibration switch, and alarm switch. 
A.F. used amplifier as an aircraft approach alarm. 
Sensitivity control is set to the sound level, which, 
when exceeded, causes a plate relay to close the cir- 
cuit which in turn can operate a bell, light or motor. 
Exceptionally high gain of this amplifier makes it 
suitable as a prcamp for low level magnetic phono 
pickup, tape recorder heads, microphone, etc. Readily 
adaptable to such uses as hi -fi phonograph amplifier, 
intercom amp., burglar alarm, public address system, 
booster amp. 
Overall dimensions are 13" W, 7 %" H, so" D. Ship- 
ping weight is approx. 20 Ihs. in original containers. 
PRICE.: St.i.n,5. f.o.b., Syracuse, N.Y. 

ROTH STEEL CORP. 
127 Oakwood Ave. GR 5 -8431 
Syracuse, N.Y. B. Reiben 

NOW AVAILABLE! 

Complete your 262 -D stereo system: the 
long- awaited Sony SRA2 stereo record- 
ing amplifier provides instant connection 
to the Sony 262 -D stereo tape deck for 
complete 4 -track stereophonic and mono- 
phonic recording. Two V.U. meters, 
track selector switch, record safety inter- 
lock, microphone and 
radio inputs. No modi- 
fications necessary. $8950 

All Sony Sterecorders are Multiplex ready! 
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NEW SAMS BOOKS 

Transistor Circuit Manual 
Allan Lytel presents hundreds of typical transistor 
circuits, illustrating virtually every type of applica- 
tion. Of great value to technicians, engineers and 
experimenters -makes design and operation under- 
standable. Schematics and parts values are shown 
for each circuit; accompanying text describes func- 
tion and characteristics. Applications include: 
Switching Circuits; Counters; Flip -Flops; Power 
Control; Tunera; Indicators; Photoelectric.; Con- 
trols; Converters & Inverters; Audio Amplifiers; 
RF & IF Circuits; Oscillators; Power Supplies & 
Regulators; Radio & TV Circuits; FM and 
Special Circuits. 224 pages; 5% x 8Y". Only f4" 

101 More Ways to Use Your YOM -VTYM 
Sequel to Bob Middleton's earlier volume -shows 
all -new uses for VOM and VTVM units. Includes 
schematics and equipment hookup for checking and 
troubleshooting door openers, all types of appliances. 
fluorescent lampe, time controls, electric motors, 
audio and hi-fi circuits, power supplies, transmitters, 
tuned circuits, crystal circuits, transistor and photo - 
tube circuits, delta transformers, fuel gauges, bur- 
glar alarms, etc. Tells how to use units as S- meter, 
cavity -wave meter, tachometer, field -strength 25p 
meter. 128 pages; 5j4 x 834 ". Only fA^ 

General Class Amateur License Handbook 
Howard Pyle, W 70E, provides a complete new guide, 
including typical question and answers, to prepare 
the novice or aspirant for the Technician, Condi- 
tional, or General class amateur radio exam. Covers 
license requirements; learning the code; the written 
exam; transmitter circuits; basic electronics theory; 
FCC regs.; general operating practices. 128 rt5B 
pages; 5%4 x 8Y ". Only sZSO 

ABC's of Electronic Organs 
Explains theory, development, features and oper- 
ation of electronic organs, electronic circuitry used, 
how to select an organ, maintenance and trouble- 
shooting. Most informative for owners and potential 
owners of organs, as well as for technicians ands 95 
students. 96 pages; 5% x 83Ç. Only 

Commercial Sound Installer's Handbook 
Leo G. Sands describes the installation, operation, 
and maintenance of the various types of sound and 
intercom equipment used in factories, schools, sta- 
diums, vehicles and other commercial fields. Fully 
describes and illustrates amplifiers, input devices, 
speakers, distribution, control circuits, portable and 
mobile equipment, installation and maintenance. 
A valuable book for technicians and sound 
specialists. 288 pages; 5j4 x 8W. Only 4 

HOWARD W. SAMS & CO., INC. 
Order from your Sams Distributor today, or mall 
to Howard W. Sams t Co., Inc., Dept. A -12 
1720 E. 38th St., Indianapolis 6, Ind. 
Send me the following books: 

Transistor Circuit Manual (TCMl ) 

101 More Ways to Use Your VOM-VTVM (TEM -8) 
General Class Amateur License Hand. (ALP-I) 
ABC's of Electronic Organs (ECO.1) 
Commercial Sound Install. Hand. (ISS2) 

S enclosed. Send Free Book List 

Name 

Address 

City Zone_ State 
IN CANADA, A. C. Simmonds & Sons, Ltd., Toronto 7 `--- (outside U.S.A. priced slightly higher) ---aell 
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Regulated Supply 
(Continued from page 53) 

This particular circuit is capable of 
supplying between 7 and 27 volts at cur- 
rents up to one ampere. The high -cur- 
rent pass transistor (Va) must have a 
maximum collector current of at least 
one ampere. It must also have a maxi- 
mum collector -to- emitter voltage equal 
to the unregulated supply voltage minus 
the minimum output voltage. A Type 
2N441 transistor with a maximum col- 
lector current of 15 amperes and maxi- 
mum collector -to- emitter voltage of 40 
volts was chosen. It is driven by a 2N378 
transistor connected as another emitter - 
follower. This second emitter -follower 
must be able to supply the base current 
of the 2N441 and have the same collec- 
tor-to- emitter voltage rating. 

The difference amplifier employs 
2N217 transistors which have a d.c. cur- 
rent gain of about 70. A 500 -ppf. electro- 
lytic capacitor across the output further 
reduces the a.c. output impedance and 
the ripple. 

Neither of the output terminals of the 
regulator is grounded to the chassis. A 
third binding post is provided on the 
panel permitting the technician to 
ground either side of the output circuit. 
This permits the supply to be used with 
either p -n -p or ñ -p -n transistors. 

The unregulated portion of the supply 
consists of a 25 -volt, 1 -amp filament 
transformer feeding a bridge rectifier 
and a capacitor filter. The bridge recti- 
fier in the author's unit is made up of 
four 10 -amp silicon diodes (SR, -SR,). 
Any bridge with a 1 -amp current ca- 
pacity is satisfactory. The 250 -pf. ca- 
pacitor across the bridge (C,) filters the 
pulsating d.c. output of the rectifier. 

Construction 
The power supply is built in a 5" x 6" 

x 9" aluminum utility box. The 2N441 
is mounted on a 41/2" x 81/2" plate of 
1/2" thick aluminum which serves as the 
heat sink. The transistor is mounted 

C2 

28 
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4 
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Fig. 2. Performance curves illustrate 
the excellent voltage regulation of unit. 
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with a mica washer to insulate it from 
the plate electrically while providing 
good thermal conductivity. The bridge 
rectifier diodes, the filter capacitors, and 
the remainder of the regulator circuit 
components are assembled on a phenolic 
sheet which is mounted with stand -offs 
on the heat sink. The transformer is 
mounted on the bottom of the box. The 
transformer, circuit board, and front - 
panel components áre interconnected 
with a cabled harness. 

Operation 
The heat sink provided for the high- 

current transistor in this unit is suffi- 
cient for most operating conditions. 
However, if the regulator is to be used 
to supply low voltages at one ampere 
for some length of time, it might be 
advisable to increase the size of the 
heat sink or put a fan in the cabinet to 
aid in cooling the pass transistor V,. 

The voltage regulation is excellent, 
as can be seen from the curves of Fig. 2. 

This supply will provide a valuable 
addition to any laboratory and the 
amount of time and effort necessary to 
construct it will be well repaid. 

A rectangular aluminum plate serves as heat sink for the 2N441. 
TI 

HEAT SINK V3,V4 VI V2 CI SRI -4 
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Making the Most of Meters 
(Continued from page 55) 

you do this three times, obtain slightly 
different answers in each case, and then 
average them out, you should be very 
close to the actual value. 

Voltmeter & Ammeter Applications 
With full -scale current and internal 

resistance known, adapting a basic 
movement to a particular application is 
no great problem. Procedures will be re- 
viewed briefly. For voltmeter applica- 
tion, you will generally need a series 
dropping (multiplier) resistor. Assume 
a movement that requires 1 ma. for full - 
scale deflection and whose resistance is 
100 ohms. For a certain project, you 
want it to read 0 -200 volts. Once more 
Ohm's Law comes into play, this time to 
determine the total resistance needed 
across 200 volts to produce full -scale 
current : R, = E, /I,. where R, is the total 

resistance (movement plus multiplier) 
needed, E, is the maximum voltage to 
be read at full scale, and If is full -scale 
current. 200 divided by .001 gives an an- 
swer of 200,000 ohms. 

If the meter resistance is a large part 
of this total value, or if you want excep- 
tional precision, you can subtract the 
former quantity from the latter to ob- 
tain the value for the multiplier. In most 
cases, as in this one, the answer to the 
formula can be used directly as the mul- 
tiplier value. Here the error would be 
only 1A,, of 1 per -cent. 

Let us say that, with the same basic 
movement used in the preceding ex- 
ample, you want a meter that will indi- 
cate 100 ma. full scale. You need a shunt 
across the terminals that will allow 99 
ma. to flow around the movement while 
1 ma. passes through the latteti. Value 
of the shunt may be computed as fol- 
lows: I,R,,, /I.. R. is the value of the 
shunt, I, the current for full -scale de- 
flection of the movement, R. the inter- 
nal resistance of the movement, and I. 

GUARANTEED 
FM AND 

FM STEREO RECEPTION 
FROM 200 MILES! 

the current to be absorbed by the shunt 
resistor. For the movement under dis- 
cussion, the appropriate shunt would 
be 1.01 ohms. 

In some applications, this parallel re- 
sistor may have to take quite a bit of 
current. It is a good idea to calculate 
the maximum power that will be 
dropped across it, and to choose one 
whose power rating is double that value. 

With full -scale values determined for 
your application, you only have to cali- 
brate the rest of the meter scale to suit 
the requirement. You may be able to 
make your markings directly on the old 
scale. If you want a new scale, you can 
trace it from the old one, making sure 
that the zero and maximum- deflection 
points are accurately placed. You can 
check with a protractor. Then, still 
using the protractor, you can mark off 
the new scale accurately in the desired 
number of divisions. Values can he let- 
tered in by hand or the scale can be put 
in a typewriter before it is inserted in 
the meter. 

regard 
STEREONTRON 
World's Most Powerful FM Antenna! jt 

lookb 

NEW ELECTRONIC FM ANTENNA FOR LONG DISTANCE FM AND 
STEREO! Now Winegard Guarantees unexcelled FM perform- 
ance with the new Winegard electronic Stereo -Tron. Actually 
GUARANTEES you will receive 85% of all FM stations in a 
200 mile radius over normal terrain with a rotor. Built in 
transistor amplifies signals, really gets L -O -N -G distance recep- 
tion. For Multiplex, the added gain of the Stereo -Tron offsets 
the power loss of the carrier and sub -carrier. 

MODEL PF -8 FM STEREO -TRON YAGI -Gold Anodized! This 
is the world's most powerful FM antenna. Because Multiplex 
requires an antenna with greater sensitivity and gain to offset 
the power loss of the carrier and subcarrier, Winegard's PF -8 
is the best antenna you can install for Multiplex. When you 
hook up a PF -8, weak signals come in like "locals." Recom- 
mended for use where signals are under 10,000 microvolts. For 
strong signal areas, same antenna without amplifier, Model 
FM -8, is recommended. 

The PF -8 has a minimum gain of 26 DB over a folded dipole 
with a flat frequency response of ±Yi DB from 88 to 108 m.c. 
It features a built -in TV -FM coupler and has eight elements 
with EXCLUSIVE "TAPERED T" driven element engineered 

to perfectly match the powerful transistor, direct coupled, 
built -in amplifier. It is available two ways -Model PF -8 for 300 
ohm twin lead or Model PF -8C for 75 ohm coax. 
Important Features of Winegard Electronic FM Antennas 
I. Transistor amplifier is designed as part of the "Tapered T" 

driven element (model PF -8) for unprecedented efficiency 
and signal -to -noise ratio. 

2. At no extra charge, built -in FM -TV coupler allows you to 
use one power supply and down lead when used with a 
WINEGARD POWERTRON TV antenna. 

3. Beautiful gold anodized permanent' finish -100% corrosion 
proofed -all hardware irridized. This is the finest finish of 
any antenna -has richest appearance -meets U.S. Navy 
specifications. 

4. The quality of craftsmanship and fine materials in these 
antennas tell their own story -perfect mechanical balance 
-100 m.p.h. wind tested. 

Winegard makes a complete line of FM antennas. Write for 
information and spec. sheets. Also get FREE, Station Log and 
FM map of U.S. 

hri 

u , a G.; t,. T ,. 
Gold Anodized! Non- directional PM an- 
tenna with 16 DB gain in all directions 
over a folded dipole. Has Winegard offset 
mount and transistor amplifier with TVr 
FM coupler. Also available without ampli- 
fier. Model FM -3T. 

ANTENNA YSTEMS 
-ID Kirkwood Avenue, Burlington, Iowa 

i 
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to guide you 
to a 
successful future 
in 

ELECTRONICS 
RA PO -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 SCHO 
Dept. EW -162, 1025 N Milwaukee SI. 
Milwaukee, Wisconsin tes -srl 
Please send FREE "Your Career" booklet 
I'm interested in Electronic Radio -TV 

Computers Electrical Engineering 
Mechanical Engineering 

(PLEASE PRINT) 

Name_..._._.__...._... .._........__.. -...- ..._....Age 

Addreea ..- ...__.._..--- -- - -._.. 

City -__..._..._.....Zone State. ...-. -- 
I'm eligible for veterans education benefits. 

Discharge date.._.... -._ -.- - ._..___- ...._. r 
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THE PERENNIAL question as to 
why service shops, on the average, 

do not tend to stay in business for too 
many years gets another going over, 
this time a rather impressive treatment 
by Frank J. Moch in the "NATESA 
Scope." Of particular interest is the 
fact that he primarily deals, not with 
new businesses that fail to get a foot- 
hold, but those already established. 

The most obvious cause of loss of 
business is loss of customers. Relying 
on nation -wide statistics, Moch points 
out that the average business loses 15 
per -cent of its customers every year. 
"In ten years," he continues, "this is 
compounded to a loss of 81 per- cent." 
This average, however, includes the 
alertly run businesses that have suc- 
ceeded in minimizing such losses. The 
actual loss percentage for the greater 
number of ordinary establishments 
would therefore be higher. 

The conclusion that is most obvious 
to Frank Moch is embodied in his ques- 
tioning how any business can justify 
saying, "We never advertise." Then he 
probes a little more deeply, with more 
statistics. Why do customers leave? 
Death takes 1 per -cent, 3 per -cent move 
away, 5 per -cent are influenced by oth- 
ers, 9 per -cent are enticed by lower 
prices. In this group, there is 4 per -cent 
about which the businessman can do 
little or nothing. In addition, 14 per -cent 
leave because of unadjusted complaints 
and 68 per -cent on account of bad treat- 
ment, poor service, and indifference. 
Put blunty, 82 out of 100 lost customers 
can be attributed to negligence or in- 
competence in one form or another. 

Following up and mollifying disgrun- 
tled customers and other techniques in- 
volved in preventing loss of accounts, 
the writer acknowledges, are not al- 
ways easy methods for a small business- 
man to work out on his own. Big busi- 
nesses can manage this because they 
are in the position of being able to hire 
armies of specialists. How can a one- 
man shop match such an effort? By 
getting together with others in like 
position, so that a "big- business" ap- 
proach is feasible for all in common. 
"Where else but in associations can you 
tap this pool of know -how? . . . Death 
for small TV -radio service businesses is 
not inevitable." 

The writer's "pitch" is not a new one. 
But he makes a convincing case. 

The Retail -Wholesale Problem 
Frank Moch is evidently a very busy 

man. At the same time that he was 
tangling with the foregoing problem, 

he walked head -on into another. Read- 
ers will recall an item in this space 
(November 1961, page 99) concerning 
a setback to the entire service industry 
embodied in an opinion by the Federal 
Trade Commission. A member of the 
Television Service Association of Dela- 
ware Valley, Leon Skalish, had com- 
plained to the FTC about distributors 
who, taking advantage of their longer 
discounts, undercut service retailers by 
selling at lower prices to the general 
public. The widely held assumption, for 
years, has been that this must flout 
existing legislation devised to protect 
fair competition. 

The FTC reply noted that "a distribu- 
tor is under no legal obligation" to drop 
this practice, that he "is simply making 
use of his lawful competitive advan- 
tage." If there is no law, Moch feels, 
there ought to be one; so he has taken 
the problem to the man at the top. 
Vehement argument for such legisla- 
tion was included in a letter he dis- 
patched to President Kennedy and 
which was reprinted by "TSA -DV 
News" as a page -one editorial. 

Industry Liaison Group 
While TSA of Delaware Valley, not 

a member group in NATESA, is happy 
with the Moch -to- Kennedy letter, it has 
some qualification about current at- 
tempts to set up a unified industry 
council, in which all segments of elec- 
tronics are to be represented, to deal 
with mutual problems. 

"I wholeheartedly approve of the ef- 
forts," says Allen Roberts of TSA -DV. 
What bothers him is that independent 
service is being represented by 
NATESA exclusively: "I believe that 
all service groups should have been 
notified of the meeting and its purpose, 
giving them the opportunity to have 
their representatives in attendance or 
authorize NATESA to speak for them. 
This would certainly give NATESA a 
much stronger hand." 

Court Test for Licensing 
Missouri is not the only state in which 

a service licensing law has been chal- 
lenged in the courts. Legality of the 
pioneer bill in Detroit, Michigan, was 
called into question after having been 
in effect for a number of years. A TV 
service dealer contended that the pres- 
ence of four competitors on the nine- 
member board posed a threat of dis- 
crimination against him. The State 
Supreme Court in Lansing upheld the 
ordinance unanimously as a valid ex- 
ercise of police power, citing other regu- 

ELECTRONICS WORLD 
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lating bodies that have members rep- 
resenting the controlled business. 

Twilight Operators 
TESA of Miami is asking the help of 

all members and legitimate non -mem- 
bers in a new project. "New people daily 
are going into the business of servic- 
ing," it reports. "Many of them do not 
operate quite in compliance with local, 
legal, and zoning requirements." The 
group is asking reports on the names 
and addresses of such servicers, new or 
old. 

Many associations have undertaken 
such policing programs in the past and 
are doing so right now. The Miami ven- 

. ture, however, offers an interesting 
twist. What do they plan to do with an 
illegal operator? "We will write him a 
courteous letter explaining the require - 

,e ments necessary for legal operation of a 
servicing business and offer assistance 
in avoiding pitfalls which could ruin 
him. This is a genuine proposal ... and 

involves no obligation." This alert group 
merits commendation for its willingness 
to encourage fair and honest competi- 
tion. 

Color and Service's Future 
In a Chicago speech, RCA President 

John L. Burns announced that his com- 
pany's color -TV production lines are 
operating at high capacity with heavy 
back orders. Dealer orders have nearly 
doubled over last year. In fact, in Chi- 
cago itself, "RCA Victor sales, in actual 
dollars, were substantially greater for 
color than they were for black -and- 
white." He also noted that "color tele- 
vision is the only major new consumer 
durable on the market today." He pro- 
jected as a major goal for the future 
a color -TV market "surpassing in vol- 
ume and profitability our greatest years 
in black- and -white." 

All this is good news to progressive, 
independent servicers, who will be at 
least as pleased with another point 

made by Burns. Despite his company's 
fast growth in other fields of the elec- 
tronics industry, he states, "Our con- 
sumer- entertainment business accounts 
for and will continue to account for the 
major single share of RCA sales and 
revenue." Readers of "Industrial Elec- 
tronics vs TV Service," on page 51 of 
this issue, will have to weigh this pos- 
sibility before they give up on the future 
of consumer service. 

For those of you who have been 
thinking in terms of a saturated black - 
and -white market, a recent survey done 
for the Kimble Glass Co. offers some 
food for thought. It indicates that more 
than 24 per -cent of existing TV house- 
holds now have two or more receivers. 
This figure shows an increase of nearly 
5 per -cent compared to a similar survey 
taken two years ago. Sets are used, not 
only in the living room, but in dens, 
recreation rooms, and bedrooms. A few 
are used in other rooms. (Kitchens? 
Hallways ?) 

NEXT BEST THING TO THE 
WINEGARD ELECTRONIC 
POWERTRON TV ANTENNA 

NEW TRANSISTOR TV -FM 

MOUNTS ON 
ANTENNA 

Mod, 
Mn 

INSTALL IT... FORGET IT! 
ALL ELECTRIC, ALL -AC POWER 
SUPPLY costs less than 27c a 
year to operate. Many exclusive 
features. 
No costly, moi- 

1 sance batteries! 

Polarity 
Control Switch 

Built -in two set 
coupler. 

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. 

FOR THE ULTIMATE I 
TV RECEPTION 

gard Transistorized Electronic 
Powertron TV Antennas. 3 Models 
to Choose From. 

ANTENNA 'SYSTRM 
3003 -18 Kirkwood Burlington, Iowa 
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/.ILL /, 
-PAGE ELECTRONICS CATALOG 

100od109 the 

complt 
1952 

krá9i kl 
,.... ,.,.,. 

WORLD'S BIGGEST MOST COMPLETE 

bes 
ba0 

EVERYTHING IN 

ELECTRONICS 

including exclusive 

products & special 

values available 
only from 

ALLIED 

72 

Send 
for it 
today! 

IWO 

wk 
SAV E 

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 

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. Ili NO MONEY DOWN 

on Allied's new Credit Fund Plan 
Now -enjoy 50% more buying power -up to 24 months 
to pay -sec our 1962 Catalog for simple details. 

SEND FOR 444-PAGE CATALOG TODAY! 

Satisfaction Guaranteed or Your Money Back ALLIED 
ELECTRONICS WORLD 
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&a pi «t/ 
in your 1962 
ALL /ED 
CATALOG 

ncludes completé catalog featuring over 90 exciting 

its 
A PRODUCT OF ALLIED RADIO. 

tt nPY,Oveat,/ 

All -In -One FM -AM Tuner -Amplifier 
Kit with latest built -in MULTIPLEX 
Stereo FM, less case $129.95 

MULTIPLEX Self -Powered 
Adapter Kit, for Stereo FM 
reception $19.95 

Deluxe Stereo FM -AM Tuner Kit 
with latest built -in MULTIPLEX 
Stereo FM $99.95 

ALL -TRANSISTOR 50 -Watt 
Stereo Amplifier Kit, less 
case $79.95 

new 
HOBBYIST KITS 

ALL -TRANSISTOR Wireless Intercom System Kit (2 units)....... 
. ;45.90 

TRANSISTORIZED 
Electronic Tzch- 
ometer Kit. $24,95 Amazing 100 -In -I Electronic 

science Lab Kit ....... ;29.95 

ALL -TRANSISTOR 
2 -Band AM- Shortwave DX -er Radio Receiver Kit .......... $19.95 

Knight -Kits offer the most 
satisfying build- your -own 
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 & CITIZENS 

KNIGHT -KITS are also available 

BAND KITS 

in Canada 

World's Largest 

Phone and CW "'Watt Ham Transmitter Kit....... 
í49,9S 

KMutual it 
Conductance 

Tub e Tester . , 

;99.50 

ALL /ED 
ELECTRONICS 

for everyone 
1962 

ALLIEO QAO10 

RAD 1 O K SuElpply trani` House 

January, 1962 

Send 
for it 
today! 

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 -A2 
100 N. Western Ave., Chicago 80, III. 

Send FREE 1962 ALLIED 444 -page Catalog 

Name 

Address 

City Zone State 
L 
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FREE 
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 
$270.00, net. 

NEW: THE PPM METER -AN ACCESSORY FOR 

THE TYPE 105 -B. ACCURACY 0.0001%-FOR 
SPLIT- CHAM.EL FREQUENCY CHECKS ABOVE 
SO MC. PRICE. 5147.00. 

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 Bee two-way mobile -radio antenna towers 
springing up -each one a possible new client 
for you. MOST of this work is done on n 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! lee not too late 
to make a start toward bigger money! 

MAIL COUPON TODAY/ 

rLAMPKIN LABORATORIES, INC. 
MFM Division, Bradenton, Florida 
At no obligation to me, please send free I 

I booklet and information on Lampkin 
I meters. 

Nome 

LAMPKIN MFM DIVISION 

LABORATORIES, INC. BRADENTON, FLA. 

Address 

City State I 

[lb OA GENEST 

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 $10)95 
watts, priced as low as L!sr 

See Your Electronic Ports Dealer or Jobber, or Write. 

" 
- 

(p COMPANY 
%%ta1 1058 RAYMOND 

MINN. 
AVE. 

5T. PAUL M 

In Canada. ATLAS RADIO CORP. LTD. - Toronto. Onl. 
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RCA COMMUNICATION RECVR. ARB 
1959050 Mc. 4 bands. Sensitive a-tune supbe. 
IRAN) Nywl Complete with 24 vDC drn.. 

99.te °nie: 4a >. 
ptaelk 

laning kndb. $95 ccrnt < totnni 
PN -12B POWER SUPPLY 

P/O BC.640 230 V. 60 Cps. primary. 1025 V. CT. 
at 380 MA OC secondary. Contains 4 brand $12 50 new 5u4's & two heavy duty chokes. NEW 

ID- 6 /APN -4 LORAN INDICATOR 
Makes Ideal tali scope with slight Conversion. Con. 
tains 29 
5 -Inch CUIT, xcel1ueond. IR duced to 

crystal, 
7'1]95 

ORDER 10 FOR 573.00 

TUBES! ALL NEW & GUARANTEED! 
2C39WA 512.95 250TH 522.50 -654 9.95 807 .95 51505 9.95 913 9.50 2504 22.50 9298 .95 -004 24.50 932A 3.95 
4.50005 75.00 8335 29.50 

I EXPORT- IMPORT! ' 
Complete. 

TCS SET. Complete. 
12 
110 VAC 

ondlt.. 5199.50' 
AN /ARN6 BENCH TEST H . New 99.50 

II R- 101A /ARN6 ADP RECVR. Excel.... 49.50 I 
..4 - - - m m - - = - - - - 0 

COMMAND RECEIVER SPECIALS 
R 28 /AFC 5 2 METER 6 AIRCRAFT RECVR.: 
100.150 .Ic. F.xrellent condition. Only ....522.50 
Q S'EN: .11.55 Mc. Excellent sand....... 9.95 
1.5 -3 MC: This Itecr'r is brand newt Only.. 19.95 
3.6 MC.: Excellent en d. Excellent buy:... 7.95 
6 -9 MC.: Excellent condition. Bargain! .... 7.95 

TDQ 50 W, AM TRANSMITTER 
MGR 2 METERS! Complete modular power upPUY. 
IlF and mod. section. Final uses 821.8. edri "e,, by 
a20.n. 115 V. 2:10 V. 60 "eye. No loo 

Gnon rond. Sensational -$95.00 
1u BRAND NEW BOXED 5175.00 

COLLINS MBF TRANSCEIVER 
Freq.: 60-90 Vé t. AM Complete self. °"pn bul 1 it. 
äDC,aw stpiy. naule erted to $49.95 
n. so 

Or 
11 meters. Excel. cond. 

\ 
All orders FOB Los Angeles. 25% deposit re. uly. All Items tHect to prior sole. NOTE 
MdINIMUM ORDER 53.00. WRITE TO DEPT. R. 

COLUMBIA ELECTRONICS 
4365 WEST PICO BLVD. LOS ANGELES 19, CALIF. 

Direct -Writing Oscillograph 
(Continued from page 59) 

ometers except a d.c. analogue voltage 
is made available at the output instead 
of the usual indicating meter. The signal 
for the recorder is furnished by a mag- 
netized nut on the turbine shaft which 
is coupled to an inductive pickup coil in 
such a manner that each revolution of 
the shaft produces a pulse from the 
coil. Thus we have an a.c. signal whose 
frequency is directly related to turbine 
shaft speed. 

The Calibration Process 

Before we can proceed with the actual 
recording of data we must adjust the 
gain of each preamplifier unit to cover 
the range in which we are interested. 
This requires a calibration signal of 
some sort for each channel of data. Most 
of the plug -in preamplifier units contain 
a built -in precision "calibrate" signal 
which greatly simplifies the calibration 
process. Referring to the simplified ver- 
sion of a sample recording in Fig. 8, 
note the calibration marks at the be- 
ginning of each channel reading. These 
were determined as follows. 

Since the range we wish to record for 
the air- turbine inlet temperature is de- 
termined to be 0 -500 degrees Fahren- 
heit, we require a calibrate signal that 
will duplicate the output voltage of the 
thermocouple at this temperature. By 
consulting a set of tables for our par- 
ticular reference junction temperature 
we find that an iron -constantan ther- 
mocouple with a 150 -degree reference 
junction will have an output of 10.71 
millivolts at 500 degrees F. We apply 
a duplicate signal from a precision milli- 
volt source to the input of the preamp 
and adjust the gain to cover the appro- 
priate range. Note that we do the same 
thing for 250 degrees in order to check 
the over -all system linearity. The ther- 
mocouple may now be connected and if 
our calibration procedure is correct, the 
recording stylus will rest on a point in- 
dicating ambient room temperature. 

Since most commercial pressure 
transducers are of the full- bridge strain - 
gage type we can simulate a pressure 
calibration for air- turbine inlet pres- 
sure by paralleling one leg of the bridge 
with a precision resistor. This feature 
is built into the plug -in strain -gage pre - 
amp unit. By dialing the appropriate 
point on the precision variable resistor, 
we can select calibration points for any 
point within the range of the trans- 
ducer. In the example of Fig. 8 cali- 
bration points are provided for 50 and 
100 pounds -per- square -inch (psi). 

As stated in the preceding section, 
the 400 -cycle frequency- deviation pre- 
amplifier contains a precision 400 -cycle 
tuning fork to allow the discriminator 
to be balanced at exactly 400 cycles. 
Since we must be able to read this chan- 
nel of data correctly to 1 cps, an audio 
oscillator and a frequency counter 
would be used to set the recording 
range. In this manner the preamp gain 
is adjusted to record a scale of 375 -425 
cps with the 400 -cycle point at the 
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center of the channel. This completes 
the calibration for alternator fre- 
quency. 

Assuming in the example for record- 
ing alternator load that we have unity 
power factor and a balanced load, we 
can provide accurate calibration points 
by observing a wattmeter while actual- 
ly running the alternator under loaded 
conditions. This is often done when cir- 
cuit conditions make a static calibration 
impractical and insures good over -all 
system accuracy. The recorder gain can 
be adjusted as desired as the different 
load points are applied. 

A dynamic calibration is also desired 
for the alternator voltage since we wish 
to establish a greatly expanded scale 
for this channel of data. This can be 
done with an attenuator and a volt- 

, meter. With the alternator running, the 
attenuator is adjusted to produce a 
reading on the voltmeter that corre- 
sponds to the lower limit of the scale 
we wish to record. As indicated in Fig. 
8, this would be 100 volts. 

In order to cancel out the first 100 
volts of signal which we do not wish to 
record, the zero suppression circuit in 
the preamp is brought into use. This 
circuit provides a voltage of opposite 
polarity to the signal voltage which can 
be adjusted to buck out any portion of 
the total signal desired, allowing the re- 
mainder to be expanded as required. An 
upper limit is then established and the 
gain adjusted to cover the two points. 

We have now established an expanded 
scale that allows us to record the 25 -volt 

portion of interest from the total alter- 
nator voltage available. 

The frequency -meter preamplifier 
contains a stable 400 -cps calibrate 
source that can be used to establish a 
reference for turbine shaft speed. Since 
the speed pickup coil will produce one 
pulse for each revolution of the shaft. 
1 cps would equal 60 rpm. Therefore, the 
400 -cycle calibrate signal would provide 
a reference point equal to 400 x 60 or 
24,000 rpm. Thus we have a convenient 
reference point for setting the desired 
recording range. 

A sample recording showing the re- 
sults of one run is illustrated in sim- 
plified form in Fig. 8. Note that all perti- 
nent information concerning the test is 
noted on the recording paper before the 
test begins. This permits a particular 
test run to be readily identified when a 
series is to be made. Points on the re- 
cording that might be of interest to the 
design engineer are turbine shaft speed 
versus alternator frequency, alternator 
voltage droop with load applied, alter- 
nator frequency, recovery time with the 
load applied and removed, and air tur- 
bine inlet temperature versus pressure. 
These factors would indicate the over- 
all efficiency of the complete system. 

This illustrates one industrial instru- 
mentation problem that would be ap- 
plicable to the direct -writing oscillo- 
graph. With the appropriate trans- 
ducers and plug -in preamplifier units, 
this type of recording instrument can be 
used to advantage for almost any instru- 
mentation application. 
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the heart 
of your Tape 

Recorder! 

For superior 

performance... 

ask your dealer to install Nortronics 
Magnetic recording replacement heads, 
or a 4 -track Stereo Conversion. Bring 
your Recorder up- to-date! 

Send 25C for Tape Recording Manual 

America's leading mfg. of laminated heads 

THE 6w.w.iCO..INC 
'Music sounds best on tape - 

tape sounds best on Nortronics Heads!" 

8101 W. 10th Ave. N., Minneapolis 27, Minn. 

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 $3. This 
is the most amazing value In TV data. 
Other annual volumes at only $3 
each. Real factory service material 
simplifies 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 $3, full 
price for all lessons. Giant in size, mammoth 
in scope, topics just like a $200.00 correspond- 
ence course. Lessons on picture faults. all 
circuits, tuners, sync., short -cuts. alignment 
facts, hints, UHF, antenna problems, C3 trouble -shooting, test equipment, and 
advanced video analysis. Special, only 

SIMPLIFIED RADIO SERVICING (Introduction to TV) 
minutes. 

Inins 
Many 

ow to use comparison method 
Molded 

ost radio faults In 50 
cons on use fir instrumen s. 

without any 
to Tv. Schematics. Charts, trowde- .hooting hint.. Job sheets cover all sets. New edition. Only.. 

RADIO VOLUMES 

a 1, Oft., ..v 

1960 

RAI)IU 
I)IACrRAME 

RADIO DIAGRAMS 
Your best source for all needed RADIO 
diagrams and service material. Covers 
everything from most recent 1961 
radios to pre -war old -timers: home 
radios. stereo. combinations. transistor 
portables, FM, auto sets. Only $2 for 
many volumes. Every manual has large 
schematics. all needed alignment facts. 
printed boards, voltages, trimmers, dial 
stringing. and hints. Volumes are big. 
8',x11 inches, about 190 pages. See 
coupon at 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. 

January, 1962 

TELEVISION DATA YOU NEED 
Here is your service data for faster, easier TV repairs. Lowest priced. Best for easier repairs. 

Supreme TV manuals have all needed service 
material on every popular 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 
$3 per large volume. Used by 184,000 wise service- 
men for faster repairs. Join them; begin to make 
TV repairs easily and quickly. 

SIMPLIFIES ALL TV REPAIRS 
These giant TV manuals have complete cir- 

cuits, needed alignment facts, printed boards, 
servicing hints, production changes, all voltage 
values, waveforms, and double -page schematics. 
Here are your authentic service Instructions to help you do expert work quicker; and priced at 
only $3 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 $3. 
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 a 
tilry. 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 Park, ILL. 

1961 Popular RADIO Rush today TV manuals checked 0 below and Q 1960 Radio manuals at left. Satisfaction guaranteed. 1969 Diagram Manuals 
1950 of Only $ 50 New 1962 Television Servicing Manual, only.. $3. 
1957 each 2 1961 TV Manual, $3. 1960 TV Manual. $3. 

173° 

1956 Additional 1959 TV, S3. C Early 1959 TV, $3. 
1955 195$ TV Manual. S3. ID Additional 1937 TV, $3. 
1951 These annual Early 1957 TV, $3. 195$ TV Manual. $3. 1953 RADIO volumes 
1952 tpe[ia11Y priced 

Q Additional 1955 TV, $3. Early 1956 TV. $3. 
1951 Q 

at only $ 250 
1954 TV, $3. 1953 TV, $3. 1952 TV, $3. 

C 1950 1951 TV, $3. Q Master Index to all Manuals, 25e 
C 1969 each New Television Servicing Course, complete... S3. 

1945 THIS GROUP 
1947 ONLY 

I am enclosing S Send postpaid. 19K a 
1942 W Send C.O.D. I am enclosing $....deposit- 
1941 

EACH 

CIO 

1910 Name: 
1926.1935 Manual, $2.50 

Q Simpli i d lern <ing, 51.30 t Address: 
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the new 23 
S -NINE 

all -channel CB 
transmitter 
with built -in 
SWR indicator 
is the talk of 
the airwaves. 

Enjoy a Happy New Year with all new 
Browning Citizens Band Radio Equip- 
ment. Send today for free brochure 
with full details and specifications. 

BROWNING 
Laboratories, Inc. 

102 Union Avenue, Laconia, New Hampshire 

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 CBD -5 w/1 pair crystals $179.50 
ALSO AVAILABLE 

Single Channel CBD -1 w/1 pair crystals $159.50 

PEARCE-SINIPSON, INC. 
.4 Leader ,n Creat,ve Etectron,cs 

2295 N. W. 14th ST.. MIAMI 35. FLORIDA 

DEALER INQUIRIES INVITED 

78 

"SCIENCE & TECHNOLOGY STOCKS -A GUIDE FOR INVESTORS" 
by Grant Jeffery. Published by World Publishing Company, 
Cleveland. 330 pages. Price $1.95. Soft cover. 

Although basically a book for the guidance of the investor, 
this phase is only a small part of the over -all treatment. Ac- 
tually, the contents are of more value to the technician, engi- 
neer, and those in management positions in the field of 
electronics because the author projects into the future to 
outline potential electronic developments. Some of his 
thoughts are somewhat of the "blue sky" variety but they do 
give the reader a glimpse into the future. 

One especially valuable feature of this volume is a section 
covering the "biographies" of 1000 companies involved in the 
electronics field. While this material is not a "directory," it 
does list the products, the number of shares outstanding, and 
the exchange on which the stock is traded. A careful perusal 
of this list offers many surprises in that many long- estab- 
lished firms in other lines are entering the electronics field 
in unprecedented numbers. 

"EXPLAINING 'TEACHING MACHINES' AND PROGRAMMING" by 
David Cram. Published by Fearon Publishers, 828 Valencia 
St., San Francisco. 86 pages. Price $2.00. Soft cover. 

Since many technicians are willy -nilly becoming involved 
in "teaching machines" by virtue of their technical know - 
how in installing and servicing such devices, this book may 
prove helpful in setting up lines of communication with the 
school administrators and teachers with whom they will be 
working. 

This is not a technical manual to the extent that equip- 
ment is diagrammed and analyzed but the various program- 
ming methods are discussed in some detail along with the 
merits and drawbacks of each system. 

"INDUSTRIAL ELECTRONICS MEASUREMENT & CONTROL" by Ed- 
ward Bukstein. Published by Howard W. Sams & Co., Inc., 
Indianapolis. 185 pages. Price $3.95. Soft cover. 

Réaders of this magazine are thoroughly familiar with the 
author's treatment of various phases of industrial controls 
and will find in this volume the same clear, concise, and prac- 
tical exposition of the subject. 

The book is divided into two parts with the first nine chap- 
ters covering measurement techniques and the second part 
dealing with control techniques. Components, circuits, and 
applications are described in sufficient detail to permit the 
reader to service and maintain industrial electronic equip- 
ment. 

The treatment is such that the book is entirely suitable 
for self- instruction if desired. 

6 E L 

"ELECTRONICS MATH SIMPLIFIED" by Alan Andrews. Published 
by Howard W. Sams cf Co., Inc., Indianapolis. 221 pages. 
Price $4.95. Soft cover. 

For students and technicians in the electronics field who 
have encountered difficulties because of their lack of knowl- 
edge in handling the mathematics connected with their pro- 
fession, this book is a boon. 

The author's treatment of mathematics has been specifi- 
cally planned to coincide with the study and application of 
electronics. All examples are related to electronics with the 
scope limited to basic algebra and trigonometry. 

Many practice exercises are included in each section, with 
answers given in the back of the book for self- checking. 

s s 

"BASIC RADIO" by Marvin Tepper. Published by John F. Rider 
Publisher, Inc., New York. 776 pages. Six volumes. Price 
$13.85. Soft covers. 

This is a good and carefully written basic "course" in radio 
fundamentals which covers, in six volumes. d.c. electricity, 
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a.c. electricity, electron tube circuits, AM and FM receivers, 
transistors, and AM and FM transmitters. 

The more than 700 illustrations plus the author's inspired 
choice of language and analogy makes this the kind of "li- 
brary" the student on his own will find as useful as the stu- 
dent taking the course in a technical institute. 

No prerequisites are demanded of the student and the 
material is presented progressively to minimize misunder- 
standings and speed the learning process. 

"DETECTOR AND RECTIFIER CIRCUITS" by Thomas M. Adams. 
Published by Howard W. Sams & Co., Inc., Indianapolis. 126 
pages. Price $2.95. Soft cover. Vol. 3 in "Basic Electronics 
Series." 

This third volume in this publisher's series features dy- - namic circuit diagrams in full color enabling the reader to 
visualize exactly what action is occurring at every moment 
of detector and rectifier circuit operation. 

The text material is divided into eight chapters which in- 
clude an introduction to rectification and detection, half - 
wave rectifier circuits, full -wave rectifier circuits, diode and 
detector circuits, diode and detector with a.v.c., grid -leak 
detector circuits, discriminator circuits, and ratio -detector 
circuits. 

, * 

"HOW TO AVOID LAWSUITS IN TV, RADIO, APPLIANCE SALES & 
SERVICE" by Leo T. Parker. Published by John F. Rider Pub- 
lisher, Inc., New York. 66 pages. Price $1.00. Soft cover. 

This book is not a short -cut to a law degree but it is a valu- 
able manual for the technician wherein the legal pitfalls are 
pointed out in clear and uncomplicated languages. 

The author, a practicing attorney who specializes in busi- 
ness cases, discusses when a serviceman can collect for re- 
pairs, when a service guarantee is enforceable, when a tech- 
nician can demand cash payment, when a lien protects a 
serviceman, how knowledge of contract law can earn profits, 
what are the legal advantages of written contracts, how 
valid are written contracts, the law of insurance, and service 
order or contract. A glossary of terms is appended for the 
layman. 

"INDUSTRIAL ELECTRONICS MADE EASY" by Tom Jaski. Pub- 
lished by Gernsback Library, Inc., New York. 288 pages. 
Price $3.95. Soft cover. 

Those contemplating the switch from consumer to indus- 
trial electronics servicing will find this book valuable in that 
it explains the similarities and differences in the two fields. 

In addition, the author analyzes induction, dielectric, mi- 
crowave, and supersonic generators and explains the tech- 
niques for transducers, control systems, and services. 
Counters, recorders, and other readout devices are described 
in some detail along with an explanation of the instruments 
employed in industrial electronics maintenance and their use. 

The text is lavishly illustrated with photographs of com- 
mercial equipment, partial schematics, and line drawings. 

* 

"FM STEREO MULTIPLEXING" by Norman H. Crowhurst. Pub- 
lished by John F. Rider Publisher, Inc., New York. 65 pages. 
Price $1.25. Soft cover. 

This is a detailed description of the FCC standards for FM 
stereo broadcasting, the techniques involved in receiving 
such multiplex transmissions, as well as complete schemat- 
ics of stereo FM adapters. Of particular interest to the tech- 
nician are chapters on the installation and conversion, 
alignment and performance, checking and general trouble- 
shooting procedures to be used with FM stereo multiplex 
receivers. 

Schematics, line drawings, and photos are used extensively. 
* * 

"TRANSISTOR SUBSTITUTION HANDBOOK" by Sams Staff. Pub- 
lished by Howard W. Sams & Co., Inc., Indianapolis. 112 
pages. Price $1.50. Soft cover. 

This is a newly revised edition which carries over 2300 
more substitutions than before or over 8000 direct substi- 
tutions, 800 U.S. substitutes for Japanese types, and 630 
semiconductor diode substitutes with special diode color code 
guide. There are basing diagrams, polarity identification, and 
makers listed for over 3000 types. 

actual size 

New 
Stethotracer 
$29tí95 DEALERS' NET 

The instrument for every electronic sig- 
nal tracing need in your vest pocket. 
Locates defective circuit fast! 

The pen -size, transistorized STETHOTRACER locates hum, 
oscillations, ground loop, breaks in printed circuit boards 
and other common trouble shooting ailments in seconds! 
This dependable, top quality instrument detects and de- 
modulates any low level microwatt audio or modulated radio 
frequency signal ... the signal is then amplified 1,000 times 
into a high quality earphone, or observed on a scope, using 
a plug -in scope adaptor (available optionally). 

Ideal for test and trouble shooting all types of radio, 
amplifiers, phonographs, magnetic tape recorders, dictating 
machines, hearing aids, and phono pickup cartridges, or used 
as a preamplifier. 

Complete with earphone, cord, 4 interchangeable attenuator 
probes and R. F. detector -demodulator crystal diode probe, 
ground clip lead and battery. 

Accessory probes (available" optionally) include Vibration 
Pickup Probe, Miniature Microphone Probe, Magnetic Tape 
Head Probe, Microwave Demodulator Probe and Telephone 
Pickup Induction Probe. 

Ask also about the famous MOSQUITO, the new vest pocket size signal 
injector-a signal source for every application! $9.95 dealers' net. 

See your local distributor or write for details to: 

Don Bosco 
ELECTRONICS INC. 
Littell Road Hanover, N.J. TUcker 7-5575 

A Subsidiary of Howell Electric Motors Company 
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Multiplex Detection Methods 
(Continued from page 52) 

maintain this phasing and the adapter at 
the receiver must use the pilot to pro- 
duce a correctly phased regenerated sub- 
carrier. Error in either can degrade sepa- 
ration. 

Regenerating the subcarrier in correct 
phase has been achieved in three basic 
ways, with variations. The simplest is to 
isolate the pilot, amplify it, and double 
its frequency (Fig. 12). Other methods 
use an oscillator at either 19 or 38 kc. 
that is locked to the incoming pilot 
which is used as a synchronizing signal 
(Fig. 13). Each method has its varying 

(A) 

(e) 

Fig. 13. Typical circuits using (Al 19 -k . 

and (B) 38 -kc. oscillators to restore Carrie . 

relative merits as to stability of phase 
adjustment, purity of regenerated sub- 
carrier, susceptibility to spurious syn- 
chronization, and so forth. 

When practical listening became pos- 
sible, a limitation of the simple frequency 
doubler became evident. Received noise, 
or any intermodulation products, can 
appear as slight fluctuations in 19 -kc. 
amplitude, which in turn appear as am- 
plitude modulation of the 38 -kc. regen- 
erated subcarrier. The detector- which- 
ever type -has no means of knowing 
whether the modulation it works on 
comes from the regenerated subcarrier 
or the transmitted modulation, so it ap- 
pears with the program as noise. In 
theory, a switching circuit might have 
some advantages here, but this depends 
in practice on the use of a perfect switch, 
which doesn't occur in economically fea- 
sible designs. 

This entry of noise is overcome when 
synchronized oscillators of either sort 
are used. The amplitude is stable and 
only the phase has to be locked by the in- 
coming pilot. 

Probably many areas will have good 

reception without any trouble from the 
SCA ( background music) subcarriers. 
But because stations in several important 
areas will be combining both services, 
successful elimination of any SCA sub- 
carrier breakthrough, or interference, is 
important on all adapters. 

The first approach tried was a modi- 
fied m- derived low -pass filter (or band - 
pass in some instances) designed to give 
a maximum rejection at 67 kc. or slightly 
below. This is intended to prevent re- 
ception of the SCA channel completely. 
But the filter does not necessarily elimi- 
nate any interference, in the form of 
"birdies, from the SCA channel. A very 
good band -reject filter, providing attenu- 
ation without spoiling the phase -linearity 
of the pass range, is needed to do this. 
This is quite a tough design problem. 

The alternative many have found more 
successful concentrates on keeping the 
SCA subcarrier there, but making sure it 
has no amplitude modulation as well as 
its normal frequency modulation. Then, 
with linear detection, its presence pro- 
duces no effect whatever. All this re- 
quires is very fiat frequency response- 
no filters at all, except those needed to 
isolate the 19 -kc. pilot -and a detection 
system, preferably of the envelope type, 
with very low distortion. 

No matter how good a circuit may be 
in receiving stereo, it is apt to produce 
more noise on mono reception, due to the 
"open" subcarrier system, whatever cir- 
cuit is employed. So several of the adapt- 
ers have provided automatic switching 
facilities, controlled by the presence or 
absence of the 19 -kc. pilot. This disables 
and bypasses the stereo operation, and 
ties both channels together as mono- 
phonic, when the 19 -kc. pilot is absent. 

Such an automatic circuit needs safe- 
guards against spurious operation by 
noise, either interstation noise while tun- 
ing or random noise of fringe reception. 
This needs some kind of logic" circuit 
that senses noise components not nor- 
mally present in a good stereo transmis- 
sion, and which would be present if a 
spurious 19 -kc. signal were received. 

The final feature needed in a good 
adapter is some form of output filtering. 
Whichever circuit is used, the left and 
right outputs will contain a fairly high 
and fluctuating amplitude of 38 -kc. sig- 
nal. In some amplifiers this could trigger 
instability. More important, it could pro- 
duce birdies by beating with the bias 
oscillator of a tape recorder, should the 
user want to tape the transmission. 

Whichever system is used, de-em - 
phasis must be placed after the adapter, 
not before it. So, many adapters combine 
output filtering with the de- emphasis 
network for each channel. 

That's the "state of the art" at the 
present writing. As we learn more about 
handling this new system, we find it 
isn't really so complex, merely unfa- 
miliar. 

ELECTRONICS WORLD 
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CB Antenna Matching 
(Continued from page 41) 

of power reflected back from the anten- 
na because of impedance mismatch. The 
"useful" power -the power absorbed by 
the antenna -may be determined by 
subtracting reflected power from inci- 
dent power. Using this technique, you 
can determine how well your antenna 
system is functioning. 

If you operate your rig on more than 
one channel, try every channel you use 
and determine the efficiency you are 
getting. It may be necessary to optimize 
the tuning adjustments so that perform- 
ance on all operative channels will be 
at approximately the same efficiency. 

Antenna Impedance Adjustments 
For optimum operation on a single 

channel, you can adjust the antenna im- 
pedance by cutting off the whip a quar- 
ter -inch at a time until the bi- direction- 
al r.f, power meter or the field- strength 
meter indicates maximum efficiency, re- 
tuning the transmitter every time you 
snip the antenna. If you use a telescop- 
ing antenna, move the antenna up and 
down a half -inch at a time until you 
find the optimum length. 

Significance of Improvements 

An increase of 6 db in effective radi- 
ated power (e.r.p.) doubles the signal 
strength at a distant receiver and, un- 
der some circumstances, doubles the 
range. To get a 6 -db increase in e.r.p., it 

is necessary to quadruple the transmit- 
ter power (illegal if you are already 
running at 5 watts input), or the an- 
tenna must be replaced by a high -gain 
type which provides 6 -db gain over the 
antenna you are now using. 

While you probably don't have 6 db 
of loss in your base station and mobile 
antenna systems combined, you can 
nevertheless get more range through 
improvements in antenna efficiency at 
both ends. A 1.5 -db improvement at the 
base station and another 1.5 -db im- 
provement at the mobile unit adds up to 
3 db, which is equivalent to doubling 
the transmitter power. 

The losses in the antenna system of 
a typical CB rig, however, seldom 
amount to as much as 1.5 db. A more 
realistic figure would be on the order 
of .5 to 1 db. When using a 20 -foot run 
of RG -58 /U cable, the loss under ideal 
conditions is .5 db. But for an SWR of 
10, there would have to be a 10 :1 mis- 
match of antenna to transmission line. 
Using typical antennas, mismatches are 
much smaller in practice, the SWR 
usually being less than 2. 

If the base station transmission line 
is more than 20 feet long, the biggest 
improvement (if the antenna itself is 
satisfactory) can be achieved by using 
low -loss transmission line. Such line 
usually has a larger diameter and is 
costlier than the more commonly used 
coax. In addition, by tuning the trans- 
mitter properly and by using an anten- 
na that properly matches the transmis- 
sion line, e.r.p. can be increased an ad- 
ditional 3 to 10 per -cent. 

í OVING?ß 
lit v 

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. 

Name Please PRINT! 

Account No. 

Old Address 

City State 

New Address 

City Zone State 

Mail copies to new address starting 
with issue 

°(Your Account Number appears 
directly above your name on the 
mailing label.) 

Transmitting 
Tube 

Receiving 
Tube 

Color Image Orthicon Camera 

P 

Transistor Silicon 
diode 

T 
Color TV 

set 

T 

Asia's most experienced electrical 
manufac Jurer' is 

FIRST AGAIN 
First with the ultra- accurate miniaturized 
TV color 10 gun ! First with the single 
head color television tape recorder ! And 
now - first again with direct soldered 
silicon rectifiers t First in electronics in 
the Eastern Hemisphere. Toshiba leads 
the industry it started. ! From the larg- 
est semiconductor plant in the world. 
Toshiba transistors find applications in 
thousand precision electronic products 
bearing the familiar Toshiba mark. 9 out 
of I O TV stations in the world's third 
TV nation operate with Toshiba equipment. 
Four million electron tubes a month sup- 
ply 40% of Japan "s tube demand. At 
Asia's largest research facility. Toshiba 
scientists continue to develop new electro- 
nic products for the Space Age to come. 
Find out more about the complete line 
of Toshiba electronic products.Write today 
to Toshiba. Tokyo. 

QUALITY SINCE 1875 

TOKYO SHIBAURA ELECTRIC CO., LTD. 
Cable : TOSHIBA TOKYO 
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from $119 to $199. 
U.S. Armed Services and over 4000 schools and 
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Mac's Electronics Service 
(Continued from page 56) 

with audible sound, produce very little 
energy within the narrow 100 -cycle 
bandpass at 38,000 cycles needed to af- 
fect the receiving sensor; but there is 
one exception to this : large amounts of 
ultrasonic sound energy issue from the 
exhaust ports of air -operated devices 
such as air drills, air- operated riveters, 
and air hammers. When one of these de- 
vices is operated very close to the receiv- 
ing sensor, it can cause erratic opera- 
tion. But the remedy is easy. I simply 
placed a fiber -glass table mat between 
the drill and the receiving sensor. That 
did it. The counter never budged even 
when the drill was almost touching the 
mat. The porous fiber -glass cloth ab- 
sorbed the ultrasonic energy and atten- 
uated it until it could not affect the re- 
ceiving sensor." 

"Nice going!" Mac applauded. "I wish 
I could have been with you. What do the 
sensors look like ?" 

"They are of hermetically sealed pod 
construction," Barney explained. "Since 
the exterior is all metal, they will take 
lots of abuse. The standard ones have a 
sending and response angle of about 
fifty degrees, but you can get 'focalizer' 
sensors that employ focussing reflectors 
to produce very narrow beamwidths. 
And, if you like, you can get units that 
are designed to couple to flexible tubing 
so that the ultrasonic sound can be con- 
ducted around corners and fed into 
places too small to take a regular sensor 
unit. With the proper combination of 
sensors, you can employ a beamwidth of 
several feet or one that will work 
through a hole .030 inch in diameter." 

"What advantages are claimed for 
this system ?" 

"Well, it's not affected by ambient 
light, dust, industrial contamination, 
steam, smoke. or vibration. It will detect 
solids or liquids, opaque or transparent 
objects. ferrous or non -ferrous metals. 
Since the beam is invisible and inaudible, 
people are not tempted to 'try it out.' " 

"Anyone who ever watched kids play- 
ing with the light- beam -control of a 
supermarket door opener can appreciate 
that last," Mac said with a chuckle. 
"You speak of detecting liquids. How 
does that work ?" 

"The liquid -level control uses only a 
single sensor of special design working 
with a slightly different amplifier," 
Barney explained. "The front face of 
this sensor oscillates freely at 38,000 
cycles -per- second in the presence of air 
or gas; but when a liquid covers at least 
half the face of the sensor mounted hor- 
izontally or the whole face if mounted 
vertically, this mechanical damping of 
the oscillating element stops the ultra- 
sonic oscillation. and the relay fed by 
the amplifier is actuated. Drops of liquid 
or a thin film of it clinging to the face 
will not prevent oscillation starting 
when the liquid level drops. It is claimed 
liquid levels can be controlled to within 
.005 inch with this system." 

"I can see lots of ways you could use 
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the two- sensor system," Mac renectea. 
"Not only could you make the system 
react when an object entered the beam 
path or when an object was removed 
from it; but, by bouncing sound off an 
object at an angle to the receiving 
sensor, you could detect any movement 
of that object. How fast will the system 
work ?" 

"It will count objects up to 1000 per 
minute," Barney answered promptly. 

"You sure seem to have all the an- 
swers," Mac said admiringly. "I like the 
way you're going at this industrial serv- 
icing, Flamehead. As you know, I hope 
to do more than just service equipment 
already installed in the small factories 
that are our clients. I hope to be able 
to suggest new electronic equipment 
that can be used to solve particular 
problems in these factories. Really get- 
ting your teeth into a subject, as you 
obviously have done with this 'Sonac' 
equipment, is the best way in the world 
to prepare ourselves." 

"That's the nicest thing anyone has 
said to me today," Barney said flip- 
pantly; but a broad grin revealed his 
pleasure at the commendation. 

USE CORK MATTING 
IN THE HAM SHACK 

By DONALD E, BEATY, W6WNR 
THE cork matting sold in variety stores 

for use on the dining table as a hot pad 
or a coaster has myriad uses around the 
ham shack. If you are dubious about 
stacking one piece of equipment on an- 
other in spite of a lack of bench space 
because of the danger of scratching, try 
gluing a large sheet of this material to 
the bottom of the top piece of equipment. 
You will find the resulting protection 
much superior to the more conventional 
rubber feet or felt pads. An added bonus 
comes from the fact that even the light- 
est piece of equipment will stay put until 
you deliberately move it. This is an ob- 
vious advantage when tuning a small 
converter or v.f.o. 

A bug that refuses to stay put on the 
desk top can be a nuisance and even the 
heaviest keys seem prone to slide once in 
a while. Put one of these cork mats under 
your key and you'll think the bug has 
been bolted to the table top. 

"Give it a little kick -sometimes 
that helps." 
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Construction of simple thyratron- operated relay that 
may be used with any variable -resistance transducer, 

such as a photocell, a thermistor, or humidity sensor. 

THERE are now available many 
different types of transducers 
which translate changes in physi- 

cal states (such as humidity, tempera- 
ture, light, and pressure) to changes in 
resistance. A change in resistance, of 
course, can be further translated into a 
change in voltage or current, which can 
then be used for control purposes. Be- 
cause the most sensitive transducers 
normally can handle only milliwatts of 
power and devices to be controlled 
usually require many watts, the trans- 
ducers are used as inputs to electronic 
controls which, in turn, operate the ma- 
chines, the lights, or other devices as 
required. 

The tremendous speeds at which elec- 
tronic controls operate, however, can be 
a real problem when attempting to con- 
trol devices which not only can't use 
such speeds, but may be damaged by too 
frequent cycling. On the one hand, we 
want to use the sensitivity of the elec- 
tronic instrument but on the other hand 
the machine just cannot keep up with 
the cycling inherent in obtaining that 
sensitivity. This creates a dilemma. 
often solved by switching over to a less 
sensitive, non -electronic control. 

As an example, consider the very sim- 
ple operation required to sense humid- 
ity, turn on a dehumidifier when the 
humidity rises above a certain point, and 
then turn it off when the humidity goes 
below that same point. Simple? Since 
the "on -off" point is the same, the elec- 
tronic device "hunts" back and forth. 
cycling too frequently, far beyond the 
capacity of the machine to follow. 

As another example, consider a light - 
actuated control used to turn street. 
house, or garden lights on in the evening 
and off in the morning. At twilight, the 
light fluctuates because of atmospheric 
changes, clouds, etc. This condition, 
coupled with voltage changes in 1he a.c. 
line due to increased power demand. 
causes an uncorrected control to cycle 
on and off frequently until a stable con- 
dition (darkness) is reached. 

It is obvious, therefore, that to use a 
resistive -type transducer with an elec- 
tronic control device, some means must 
be found to create a differential, that is. 
a condition where the "on" point is dif- 
ferent from the "off" point by a suffi- 
cient margin to prevent unwanted cy- 
cling. In other words, there must be 
a definite "on -off" snap action if the 

The resistance of the transducer, in this case a cadmium sulfide photocell, 
forms part of a resistance voltage divider connected across the a.c. line. 
A tap on the divider goes to the control element of the thyratron. When 
the resistance of the transducer is reduced, due to an increase in light on 
the photocell, the thyratron conducts and both relays are energized. When 
a thermistor is used to detect temperature changes, the transducer resistance 
falls with an increase in temperature. With a humidity- sensing transducer, 
resistance falls when the humidity increases, thus energizing the relays. 
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R,- 100,000 ohm oar. res. R- 100,000 ohm, 1/2 w. res. 
11, -3 megoh,,, oar. res. 
R:- 22.000 ohm, y, m. res. 
Rs -560 ohm. I m. res. 
R, -1000 ohm, I m. res. 
C,- 30µf., ISO o. elec. capacitor 
RL,- D.p.s.t. plate relay. 2.500 ohm roil 

(Guardian IR- 625.10, P&R GR11D -2500. or 
equip. Any surplus relay of 2500 to 4000 
ohms co, be used.) 

la.S.p.d.t. power relay, II.S a. roil. 1S atop. 
contacts (P&R PRSA }' -I15T' ran be used. 
Author used surplus 10 -amp d.p.d.t. relay 
with contacts wired is parallel for higher 
power. See text.) 

50, -A.c. socket 
SO:- Crystal socket (Eko Type 430) 
PC,- Photocell or other transducer (see text) 
TS,- Terminal board, 8 srreu terminals 
V, -.5823 cold. rathode thyratron 

1 -5" w. x 4" h. x .i" d. miniature cabinet 
(Bud AU -1028, C.1794. or equiv.) 

electronic control is to be practical. 
Creating a Differential 

There are a number of ways this can 
be accomplished, of which the following 
are representative of those found on 
commercial controls: 

1. Thermal lag. The transducer con- 
trols a current which heats a thermal 
relay. This relay is a very slow- acting 
device (comparatively) which provides 
a pre -set time delay to prevent tran- 
sients from operating the device and has 
sufficient lag to ensure positive opera- 
tion. Although inexpensive, it removes 
some of the sensitivity of the trans- 
ducer. Because of this, and the more or 
less fixed time -delay period, this method 
is limited to special -purpose applica- 
tions. 

2. Separate controls and /or circuitry 
for "on" and "off" states. By paral- 
leling controls and using a relay or elec- 
tronic circuit to alternate between the 
two controlled conditions, very effective 
"snap action" is possible. This requires 
additional components, however, which 
can become rather expensive. 

3. RC time delay. By loading a circuit 
with resistance and capacitance, it can 
be made sluggish enough to eliminate 
troubles due to transients, as well as to 
separate the "on" and "off" points. 
These points are, however, fixed (de- 
pending on component values selected) 
and time -delay periods have no actual 
relationship to transduced changes in 
value. 

The transducer -controlled relay to be 
described uses none of the above meth- 
ods specifically, but rather depends on 
"fooling" the control circuit into believ- 
ing the transducer -reported condition is 
better or worse than it really is! This is 
accomplished by a "lock -in control" - 
a variable resistance which is normally 
included in the control resistance string, 
but is shorted out by the plate relay 
when the tube fires. This establishes a 
differential between "on" and "off" 
states, thus providing positive lock -in at 
either condition. 

Otherwise, the circuit is a fairly 
straightforward cold- cathode thyratron- 
controlled relay. Although transistors 
have begun to almost monopolize new 
circuitry, many electronics development 
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people are beginning to take new hard 
looks at cold- cathode tubes because of 
their many advantage in a.c.-operated 
circuits, including : (a) elimination of 
transformer and fancy power- supply 
requirements; (b) operation directly 
across a.c. lines; and (c) the negligible 
standby power required (for example, 
less than .07 watt for the device in this 
article). Because the device is used 
across the line and the transducer jack 
and leads may be touched in setting it 
up for operation, an isolating resistor, 
R_, is used to reduce maximum current 
from the transducer terminal to ground 
(greatest possible shock hazard) to less 
than one milliampere at 60 volts, which 
is not dangerous. 

Construction 

Although this device can be built in a 
smaller cabinet, a 5 "x4 "x3" size is rec- 
ommended for convenience in mounting 
components. If larger relays than the 
ones specified are on hand, and the con- 
structor wishes to use them, a larger 
cabinet may be necessary. The photos 
show an inexpensive utility cabinet for 
which a chassis panel was constructed 
of sheet aluminum. This was done in 
order to use the easier -working mate- 
rial, but a steel cabinet with attached 
chassis may be found more convenient. 

Begin by locating the variable resis- 
tors on the front panel, then drill the 
holes and fasten them in place. Doing 
this first will eliminate the possibility 
of not leaving enough room for the other 
components. Locate the other parts 
(actual location will depend on the re- 
lays selected), mark hole positions, and 
drill all necessary holes. For minimum 
lead length, the power relay should be 
located on top of the chassis at the right, 
the plate relay below, and the tube 
socket above on the right side. In posi- 
tioning components, make sure that suf- 
ficient space is left all around so the 
completed panel will fit in the cabinet. 

In addition to the holes required to 
fasten the parts, three extra ones should 
be drilled in the chassis : one under each 
of the variable resistors and one be- 
tween the socket and the relay. These 

are for leads and should be fitted with 
rubber grommets or metal eyelets for 
protection. Ordinary variety -store eye- 
lets can be used by placing them in the 
holes, heads down and resting on a block 
of wood, then hitting the open ends 
lightly with a countersink. The teeth of 
the tool will split the ends and spread 
them perfectly against the sheet -metal 
chassis. 

Lug -type terminal strips should be 
fastened at or near the positions shown 
in the photographs and the 8- terminal 
screw -type strip fastened to the rear of 
the chassis with two small angles. Use 
of the terminal strip makes possible the 
completion of the unit outside the cab- 
inet which makes for a very neat, pro- 
fessional- looking job. In addition, if the 
device is to be wired into a circuit per- 
manently, the terminals may be used 
rather than the sockets and plug re- 
quired for "portable" applications. 

Wiring should be neat, but lead 
length is unimportant, as there are no 
critical leads. Hookup wire as fine as 
#22 may be used for all circuit leads ex- 
cept those to and from the power relay, 
which should be #14 to allow control of 
circuits up to 15 amperes. Resistors are 
soldered, as shown, between lugs on the 
strips and component terminals. The 
capacitor may either be held in place 
with a clamp or, if one of the small -size 
electrolytics is used, soldered between 
circuit points in the same manner as the 
resistors. It will be found convenient to 
use two lugs under the chassis for the 
two sides of the line; by using red wire 
for the "top" side and black for the 
"bottom" one, wiring will be simpler and 
the circuit easier to trace during con- 
struction. Make certain that small com- 
ponents and leads are kept well away 
from the relay armatures so as not to 
interfere with their action. 

One important point about connec- 
tions to the plate relay: if the moving 
contact which makes connection to the 
power relay operates before the other, 
a path is provided from the top side of 
the line through R, and then to relay 
RL . If R, is set to a low resistance, it 
can be damaged by the surge. For this 

Over -all view of the relay unit built into a 5" x 4" x 3" cabinet. 
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reason, carefully bend the contacts 
slightly so the contact which makes the 
connection to the line (and shorts out 
R,) operates before the one which con- 
nects with the relay. Not much differ- 
ence is required : even a thousandth of 
an inch is sufficient. 

Testing & Adjustment 

After all wiring is completed, connect 
a 2000 -ohm resistor across the trans- 
ducer terminals as a dummy input and 
measure the resistance across the power 
terminals. This should read a minimum 
of 100,000 ohms and can read over 3 
megohms. Rotation of R, should vary 
this resistance over this range, keeping 
R, at minimum. If it does not, check the 
wiring and make necessary corrections. 
When the resistance readings are cor- 
rect, connect a power cord to the a.c. 
terminals and plug in to 117 volts. It is 
a good idea at this point to use an iso- 
lating trans former as full line current 
is available at many points on the chas- 
sis which may be touched. Only a few 
watts are required so only a small trans- 
former is needed. Two filament trans- 
formers back -to -back may be used for 
this purpose. 

Now rotate R, (set control) until the 
tube fires (it will glow with a violet 
light) and note the operation of the re- 
lays. Both should operate. Reverse the 
rotation of the set control until the tube 
and the relays drop out. Now rotate R. 
(lock -in control) to maximum resist- 
ance and test the set control for "on" 
and "off" states. There should be a def- 
inite difference in shaft angle for these 
two conditions. Rotating the lock -in 
control to zero resistance should result 
in a critical point on the set control 
where "on" and "off" positions are al- 
most identical. Rotation of the lock -in 
control provides positive lock -in 
through separation of the two points, 
and does it without parallel or time -de- 
lay circuitry, although the capacitor 
across the plate relay does provide a 
small amount of delay to inhibit tran- 
sients. 

If the device is to be wired perma- 
nently in location, it may now be placed 

Rear view shows the terminal strip to which connections are made. 
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in its cabinet, but if it is to be a "port- 
able" unit for multi- purpose applica- 
tions, sockets for the controlled device 
and the transducer, as well as a power 
cord with plug, must be provided. The 
socket for the transducer should be dif- 
ferent from the a.c. socket to prevent 
possible accidents. A crystal socket is 
inexpensive and readily available. Both 
sockets can be mounted on one side of 
the cabinet, as shown in the photos, or 
on the rear panel. In either case, be sure 
they are positioned so as not to contact 
any of the components. 

After placing the panel and chassis 
assembly in the cabinet, leads from the 
sockets and the power cord are con- 
nected to the proper screw terminals. 
Depending on the use required of the 
device, the output socket should be con- 
nected to the "N.O." (normally open) 
or "N.C." (normally closed) terminals. 
The N.O. terminals control a machine 

then it is connected to the transducer 
terminals or socket. The set control 
(R,) is rotated until the relay operates. 
This position is noted on the dial. The 
external resistance is then increased 
until the relay releases, and its resist- 
ance measured. This is compared with 
the transducer calibration and if the 
reading is more than two or three de- 
grees different than the "on" setting, 
the resistance of the lock -in control 
(R,) should be decreased, and another 
reading taken. This process is continued 
until the relay operates a few degrees 
above and releases at the desired "hu- 
midity," as indicated by the calibration 
on the humidity /resistance chart. In 
similar fashion, other percentages of 
humidity can be calibrated and noted 
on the set -control dial, as required. 

The other method for calibrating is 
required when an uncalibrated trans- 
ducer is used. A hygrometer, psychrom- 

temperature. If calibration is furnished 
with the thermistor, the relay can be set 
similar to the first method described, 
otherwise the second method must be 
used. As the relay must operate with a 
decrease in temperature, and release 
with an increase, the N.O. connections 
should be used with a heater and the 
N.C. with an air conditioner or other 
cooling device. 

Another application for this device, 
and one for which it is admirably suited, 
is to turn lights on at dusk and off in 
the morning (or when you return home 
after a big evening!). For this purpose, 
a cadmium sulfide photocell (such as 
the Clairex CL -407 or CL -605, RCA 
7412, or equivalent) is required. The 
light to be controlled is connected to the 
N.C. terminals, and the set control ro- 
tated at dusk until the light just g ies 
on. The lock -in control should be at 
maximum resistance. When off, the 

Top of chassis shows pots, the power relay, and the thyratron. The sensitive plate relay is attached to the underside of chassis. 

or device which is to be activated by a 
reduction in transducer resistance while 
the N.C. terminals control a device 
which is to operate by a rise in trans- 
ducer resistance. 

To complete the unit, decals or other 
lettering should be applied to the front 
panel. If desired for a specific applica- 
tion, numerals indicating exact calibra- 
tion can be used. If for general -purpose 
use, however, arbitrary numbers are 
better. The set control is not linear, so 
numbers should be spaced more closely 
for the minimum resistance portion of 
the rotation. 

Applications 
Many uses are possible for this device, 

three of which will be described in de- 
tail and the others suggested. 

Originally the unit was designed to 
operate a dehumidifier. For this applica- 
tion, an Ei- Tronics humidity- sensing 
element has proven to be very satisfac- 
tory although the less expensive Hy- 
gropak humidity sensor will probably 
work for this purpose. To calibrate, two 
methods may be used. The first requires 
no external instrument as it relies on 
the resistance calibration furnished 
with the El- Tronics element. A variable 
resistance is set to the ohms indicated 
for the humidity percentage desired, 
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eter, or other humidity indicator is re- 
quired and should be located at the air 
intake of the dehumidifier. The dehu- 
midifier is connected to the control relay 
and the set control rotated past the 
point where the relay operates and the 
machine functions. When the humidity, 
as indicated by the hygrometer or other 
instrument, reaches the percentage de- 
sired, the set control is rotated in the 
opposite direction until the relay just 
releases. By observing the operation, 
and referring to the indicator, the two 
controls can be adjusted so as to allow 
proper cycling of the dehumidifier. Once 
set, it need not be disturbed again for 
the particular percentage of humidity to 
which calibrated. If desired, of course, 
further calibration can be performed for 
multiple settings. 

In another type of application, this 
device can be used to control an electric 
heater, furnace, or air conditioner, for 
which purpose it is much more accurate 
than the ordinary type of thermostat, as 
temperatures can be controlled to about 
one degree. For the transducer, a ther- 
mistor having a room temperature re- 
sistance of about 10,000 ohms is re- 
quired. For increased sensitivity, two to 
four thermistors can be connected in 
series; this provides an increased resist- 
ance differential per degree change in 

large resistance of R, will prevent relay 
function until considerably more light 
is present, such as occurs after day- 
break. This prevents cycling due to au- 
tomobile and other transient lights and 
ensures positive operation. If the relay 
is to be used only for operating lights of 
less than 200 watts total, relay RL, may 
be omitted and a set of normally closed 
terminals on relay RL, used instead. 

In addition to the applications de- 
scribed, the device can be used with a 
solenoid valve to turn water on and off 
depending on the resistance between 
two electrodes. For example, the elec- 
trodes can be stuck in the soil and de- 
tect (by increased resistance) when the 
ground is dry. In this type of applica- 
tion, incidentally, the device must be 
isolated from the ground through a 
transformer. As the standby power is 
almost nil, the device can be used with 
an infrared photocell to operate a fire 
alarm. It can also be used with strain 
and pressure transducers for a multi- 
tude of industrial applications. 

In other words, whenever it is possible 
to sense a change in a physical condition 
by the use of a resistance -type trans- 
ducer of any kind, this relay will func- 
tion consistently at almost no cost 
during standby and at very little ex- 
pense when operating. 
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VACUUM -TUBE 
PUZZLE 

By LUTHER A. GOTWALD, JR. 

(Answer on page 97) 

ACROSS DOWN 

1. Roman garb. 1. Where a triode Is often used in 
4. Control electron flow. u.h.f. receivers. 

8. A republic (abbr.). 2. Caused by feedback (abbr.). 
5. 

Midwestern 
(abbr.). 

9. Tube rating. 5. Midwestern State (abbr.). 
11. Amplifier type. 6. Political refugees (abbr.) 
13. Imitate. 7. A number. 
14. Designation for unused pin. 9. Current unit (abbr.). 
15. Voltage on grid. 10. "You and me." 
16. Removes unwanted ions in 11. Of a point in space. 

CRT. 12. Fraternal title (abbr.). 
18. Under the word (abbr.). 15. Mercury vapor glow. 

17. A "table" game. 
19. Summer time (abbr.). 
21. Glass portion of tubes. 
23. Amplifier output circuit 

(abbr.) . 

24. Ham equipment. 
25. Letter of the alphabet. 
26. Retirement insurance (abbr.). 
27. Accompanies electrolytic de- 

composition. 
41. Terminal for illegibly addressed 31. Boy's jacket (pl.). 

mall (abbr.). 32. Bound objects (abbr.). 
42. Function of an electronic tube. 33. Current passing through the air. 
43. To cease. 35. Run about. 
44. Wife of Saturn (Rom. Myth.). 36. What a cathode does. 
46. Weight (abbr.). 37. Switch position. 
47. Electronic unit. 38. Formula for "watts." 
51. From (prefix) . 

39. Twin to "hi." 
53. Element used in electronics 40. Adverb (slang). 

(abbr.). 41. Rectifier tubes. 
54. Transistor parameter. 45. "British" for tube. 
55. Used in many electronic de- 47. Heater (abbr.). 

vices. 48. Current to heaters (abbr.). 
57. Unit of weight (abbr.). 49. Crystal cut. 
60. Printing units. 50. That which should be paid. 

61. Otherwise. 52. Chart to tube performance. 

62. Ot compete. 56. Tactical unit (abbr.). 
64. Used in thyratrons. 58. Propose to pay. 

y 59. Fourth tone of the musical 
65. Washroom (Brit. slang). scale. 
66. Early observer of electronic 61. A grain. 

emission. 63. Input voltage (abbr.). 
67. Positive terminal. 65. A tone. 

19. Metric measure (abbr.). 
20. English digraph. 
22. Function of third grid. 
28. Consumed. 
29. Tube terminal. 
30. Disentangle. 
34. And (Latin). 
35. Nodular stone. 
39. Young fish. 

3 4 S 6 7 

8 II 12 13 

14 

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 46 49 50 51 52 . 53 54 55 .56 
57 58 59 60 . 61 
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Neve transistor 
Home TV and 

FM System. 

Win egard 
BOOSTER-PACK & 

'SIX-SET' COUPLER 

4, 9(14")(1 

U 
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° 

o 
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771 
DRIVE UP TO 6 TV AND FM SETS 
Cut snow ... improve contrast ... deliver sharper, clearer 
pictures to each set. New low noise, high gain transistor com- 
bined with advanced circuitry gives Winegard AT -6 "Booster - 
Pack" a flat gain of 16 db on low and FM bands ... a flat 
14 db gain on high band. 

Shock -proof, full AC chassis with AC isolation transformer 
(NOT AC-DC). Draws 1.2 watts. Gain control switch prevents 
overdriving sets on local stations. No heat. Can be mounted 
remote from coupler. Also ideal as single set booster. 

New, Winegard 300 -ohm "Six -Set" coupler has low insertion 
loss, positive isolation between sets. No need to terminate 
unused outputs. 

You get both AT -6 "Booster- Pack" and LTS -63 "Six-Set" 
for the price of "Booster- Pack" alone: a $42.90 value for only 
$34.95 list. Ask your distributor. 

4 
For real convenience, add Winegard flush or 
surface mount 300 -ohm plug -in outlets. Even 
folks with only one TV set appreciate being 
able to move it from room -to -room. 

For finest all- channel reception, use a 
Winegord "Teletron" antenna with your 
"Booster- Pack ". 

*Limited Time Offer 

ANTENNA SYSTEMS 
nogard Co., 3003-1C Kirkwood St., Burlington, Iowa 
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FREE Catalog FOIfNThEe 

STV GOVT 
SURPLUS ELECTRONIC BARGAINS 

12-24 Volt CONVERTER 
PP -18 /AR VIBRATOR POWER SUPPLY -12 Volt DC 
Input; 28 Volts DC Output @ 1.5 Amps. 

Unit uses a nitrogen-filled Vibrator that is hermetically sealed. 
terieronce. 

output 
y Nav I1 

filtered AÌ force to operate ARCS 
and d Cohn. mand R Celvers. Inh 24 Volt Dynamoton, from 12 Volts. Also 

o Units can be wired can be used to op 
in parallel to Supply 

rrrrr 
higher current t° utput Or 

Complete with con. lating plugs. spare vibrator a n d mounting. NEW: $7.95 /s85/ 81/ . Wt.: 9 bs. rie: 

AC POWER SUPP 
SELENIUM RECTIFIER 

POWER SUPPLY 
Operates from 110 Volt 60 Cycle with an output of 2B 
VDC 8 amp. Complete with TransformeSelenium 
Rectifier. CapacitorSwitch. Line Fuse. Pilot Light. 
Output Terminals. wiring Diagram. Punched ChasSis- 
Si2e 7:13:2'. etc. 5T6 _28VOCBA 

-nc 
í14.00S 

lbs. Prices: N1Comp 
etely wired $18.95 

POWER SUPPLIES available for other Surplus 
Equipment. such as BC -603. BC -683, ARB. BC -191. etc. 

IF YOU NAVE NOT BEEN RECEIVING OUR FREE CATA- 
LOG, SEND FOR IT TODAY -WITHOUT 1 

Address Dept. EW All 
Prices F.O.B., Lima, Ohlo. 
55.00 Minimum Order, 25% 

Deposit on all C.0.0..s. 

LIES For SURPLUS EQUIPMENT 
BC -923 RECEIVER POWER SUPPLY - 
Operates from 110 Volt 60 Cycle with an output of 
275 VDC SSO MA. 6 12.6 VAC 4 Amyy Complete with 
Transformer. Choke. Capacitor, Switch. Pilot Light, 
Line Fuse, SUMO Tube Punched Chassis. Wiring Dia- 
gram, etc. Site: 51 a4i/ a11/a ". STR 

Parcs -í16W00. 15 lbs. Prices: 
inletelrr °wired $20.95 

R -77 /ARC -3 RECEIVER POWER SUPPLY 
Operates from 110 Von 60 cycle with an output of 210 

VA VDC 125 MA. & 24 C 2 Amp. Complete with 
former. Choke. Capacitor. Switch. Pilot Light. Line 
Fuse. 

Sae102 
Tube, Punched Chassis Wiring Diagram. 

BPS- 
oi7Parrt °s- 3515.0 , ii''i Completely 

r "wired $19.95 

FAIR RADIO SALES 
2133 ELIDA RD. P.O. Box 1105 LIMA, OHIO 

SILICON Al lik 750 MA 

RECTIFIERS TOP HATS 
Factory Direct Mtg. Prices 

GIV /RMS 
50/35 

.10 ea. 

PIV /RMS 
100/70 
.19 ea. 

PIV /RMS 
200/140 
.24 ea. 

PIV /RMS 
300/210 
.33 ea. 

PIV /RMS 
400/280 
.41 ea. 

PIV /RMS 
500/350 
.55 ea. 

PIV /RM5 
600/420 
.65 ea. 

PIV /RMS 
700/490 
.78 ° 

IV /RMS 
800/560 
.85 ea. 

PIV /RMS 
900/630 
.99 ea. 

PIV /RMS 
1000/700 
1.10 ea. 

PIV /RMS 
1100/770 
1.40 ea. 

General Purpose 400P1 V at 300MA 
SpeClal 2 for .50 25 for 6.00 

Factory LOW PRICES 
1000 Dlflerent Prot. es . 1/a W. 1 W. 2 w f <z 7.. i ¡ iOlernnte only 1.25 
General Electric 1891 Power Junction Diode 10 for 1.00 
Inc ReCt. Selenium P1V440/RMS160 

OC Current IOM 10 for 1.50 
Ply Current Price PIV Current Price 
200 2 Amps .55 400 15 Amps 2.25 
400 2 Amps 1.10 i 50 50 Amps 2.50 
100 15 Amps 1.25 

1 I 100 SO Amps 3.25 200 15 Amps 1.75 , 200 SO Amos 4.25 
All aterial guaranteed. 32.00 min. order. Orders F.O.B. NYC. Include Check or ney order. Shag. Charge, plus. C.O.D. orders 25% 

money 

WARREN DIST. CO. 
NYC 7. Nv 07 Chambers St. WO 2.5727 

fß[]1 ELECTRONICS WORLD HAS 

A BUYER FOR YOUR USED 
EQUIPMENT OR COMPONENTS! 

The 245,000 purchasers of ELECTRONICS 

WORLD are always in the market for good 

used equipment or components. So if you have 

something to sell, let EW readers know about 

it through our classified columns. It costs very 

little: just 60c a word, Including name and ad- 

dress. Minimum message: 10 words. 

For 
further 

information 
write: 

Martin Lincoln 
ELECTRONICS WORLD 
One Park Avenue 
New York 16, N. Y. 

SEND ELECTRONICS WORLD 

EVERY MONTH 
name 

address 

city zone state 

al.lrunic 110rlil 

Check one: 
03 years for $12 2 years for $9 1 year for $5 

In the U.S., and possessions 
Payment enclosed Bill me 

Foreign rates: Canada and Pan American Union countries, add .50 per year; all 
other foreign countries, add $1.00 per year. 

Mail to: ELECTRONICS WORLD 
Dept. EW 162 -H, 434 S. Wabash Ave., Chicago 5, III. 
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THE MEXICAN 

ELECTRONICS MARKET 

Preference is being given 
to locally made equipment. 

THE rapid changes being effected in 
Mexico's industrial economy will 

have both short -range and long -range 
effects on U.S. manufacturers of elec- 
tronics equipment for this export mar- 
ket. According to the U.S. Department 
of Commerce, new emphasis is being 
placed on "Made in Mexico" items with 
preferential treatment being given to 
local products. The Department of Corn - 
merce advises that most foreign firms 
interested in supplying the Mexican 
market will find it necessary to plan pro- 
duction of at least some of their products 
in Mexico. 

In order to spur industrialization, the 
government is granting tax exemptions 
to new industries considered necessary 
to the Mexican economy and raising tar- 
iff barriers to sometimes prohibitive fig- 
ures. 

Thus far, Mexico has no domestic fa- 
cilities for microwave, forward scatter, 
or radar equipment and only one small 
factory manufacturing high- frequency 
radio equipment. In addition, there are 
no present facilities for the manufacture 
of two -way v.h.f, radio equipment, but 
one British and one U.S. firm are re- 
ported to be considering setting up such 
a plant. 

Since the largest telephone company 
in Mexico has just launched a 5 -year ex- 
pansion plan, the Department estimates 
that towers. substations for repeater 
stations in the microwave system, and 
microwave links will be required but 
notes that since most telephone equip- 
ment in Mexico is of European manufac- 
ture, the prospects for U.S. contracts for 
new equipment are poor. 

The use of v.h.f. radio by industry is 
also expanding. Sales prospects are 
good, but up to mid -1961 there existed 
only a single large project, sponsored by 
Petroles Mexicanos. a semi -government 
agency. 

Much interest exists in expanding the 
use of microwave in telephone and tele- 
graph service, multi- channel links for 
control and communications, and tele- 
vision studio -to- transmitter and remote - 
control service. 

U.S. equipment meets severe compe- 
tition because of its higher prices, some- 
times 40 per -cent higher than European 
apparatus of lower quality. Some Mex- 
ican consumers feel that U.S. radio com- 
munications equipment is more sophis- 
ticated than conditions in Mexico 
require. European and Japanese manu- 
facturers also give long -term financing, 
sometimes up to 5 years, and frequently 
offer better and more complete servicing 
facilities than do U.S. suppliers. Another 
inducement offered by European manu- 
facturers is the issuance of instructions 
and illustrative material in Spanish. 

ELECTRONICS WORLD 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


AMPLIFIED TV RECEPTION 

IN ALL DIRECTIONS 
ABSOLUTELY THE ULTIMATE IN 
BLACK AND WHITE AND COLOR 
FRINGE AREA RECEPTION! 

Winegard's new cut channel yagis 
are the HIGHEST GAIN (28 DB) 
TV ANTENNAS EVER MADE! 
Each is powered by a transistor 
amplifier individually peaked for 
perfect results. Because TV signals 
are amplified at the point of inter- 
ception, the finest possible signal - 
to -noise ratio results. 

Each Powertron yagi amplifier 
has two 75 ohm coaxial connec- 
tors: for down -lead to the power 
supply and from built -in mixing 
coupler for connection to another 
Powertron without. interaction. 

Power consumption is only .05 
Watt each. Eight Powertron yagis 
can be run from one power supply 
on one down -lead. Low band, FM 
and all channel models can be 
stacked 72" apart. High band 
models can be stacked 30" apart 
and placed between low band. 

There are six (8- element) cut 
channel and broad low band 
models -eight (12 element) cut 
channel and broad high band 
models plus two FM and three all 
channel models. Ideal for motels, 
apartments, trailers, wherever the 
finest installation is needed. 

Run up to 8 antennas from 
one power supply 

For full details ask your distributor 
or write for technical bulletin. 

V ç. Winegarrd 
3003 -1E Kirkwood Burlington, Iowa I 

CALENDAR1® 
of EVENTS 
al MIA OM 

26 

JANUARY 9 -11, '1962 
Eighth National Symposium on Reliability & 

Quality Control. Sponsored by PGRQC, AIEE, 
ASQC, and EIA. Statler- Hilton Hotel, Washing- 
ton, D.C. Program information from E. F. Jahr, 
IBM Corp., Dept. 351, Owego, N.Y. 

JANUARY 18 
Transformer Testing. Sponsored by N.Y. Metro- 
politan Chapter of Institute of Environmental 
Sciences. U.S. Testing Co. Laboratories, Hoboken, 
N.J. For program information contact Carl Hanne- 
mann, 214 E. 105th St., New York 29, N.Y. 

JANUARY 23 -27 
Third Annnal ERA Convention 8 Management 
Conference. Sponsored by Electronic Representa- 
tives Assn., Hollywood Beach Hotel, Hollywood 
Beach, Fla. Details from ERA headquarters, 600 S. 

Michigan Ave., Chicago 5, III. 

FEBRUARY 7 -9 
1962 National Winter Convention on Military 
Electronics. Sponsored by PGMIL and L.A. Section 
of IRE. Ambassador Hotel, Los Angeles. Details 
from IRE los Angeles Office, 1435 S. La Cienega 
Blvd., L.A., Calif. 

FEBRUARY 9 -11 
Pacific Electronic Trade Show. Shrine Exposition 
Hall, Los Angeles. Information on exhibits and 
program available from PETS, 2216 S. Hill St., 

los Angeles 7, Calif. 

FEBRUARY 27 -MARCH 1 

Symposium on Application of Switching Theory 
in Space Technology. Sponsored by Lockheed 

Aircraft Corp. and AFOSR /General Physics Div. 
Contact Dr. J. P. Nach, c/o Lockheed, Sunnyvale, 
Calif. for details. 

MARCH 1 -2 
Eighth Scintillation and Semiconductor Counter 
Symposium. Sponsored by PGNS, AIEE, AEC, NBS. 
Shoreham Hotel, Washington, D.C. Program infor- 
mation from Dr. George A. Morton, RCA Labs, 

Princeton, N.J. 

MARCH 7 -11 
Son Francisco Home and High Fidelity Show. 
Sponsored by Magnetic Recording Industry Assn. 
Cow Palace, San Francisco. Open to the public. 
Stereo FM multiplex broadcasting and receiving 
equipment will be featured. 

MARCH 14 -16 
Twelfth Annual Conference on Instrumentation 
for the Iron 8 Steel Industry. Sponsored by In- 

strument Society of America. Hotel Roosevelt, 
Pittsburgh, Pa. Details from H. M. Gravatt, Alle- 
gheny Ludlum Steel Corp., Research Lab., Brack- 

enridge, Pa. 

MARCH 20 -25 
1962 Los Angeles High Fidelity Music Show. 
Sponsored by Institute of High Fidelity Manufac- 
turers, Inc. The Ambassador Hotel, Los Angeles. 
Open to public March 21 -25th. 

MARCH 26 -29 
IRE International Convention. Sponsored by all 
Professional Groups of the IRE. Coliseum & Wal- 
dorf- Astoria Hotel, New York, N.Y. Details from 
E. K. Gannett, IRE Headquarters, 1 E. 79th St 

New York 21, N.Y. 

MODULATION QUIZ 
By JOE TERRA 

Try your hand at matching the words in the first column with the definitions in the second, 

then check your answers on page 97. 

1. Amplitude 

2. Balanced 

3. Center -tap 

4. Clamp tube 

5. Cross 

6. Double 

7. Downward 

8. Heising 

9. High -level 

10. Intensity 

11. Linear 

12. Low -level 

13. Percentage 

14. Screen -grid 

January, 1962 

A. Type of screen modulation used with screen protective tube. 
B. Carrier wave is first modulated with desired intelligence. 

Resulting wave is then used to modulate a second carrier 
having a different frequency. 
Modulation introduced in the last radio stage or at a point 
in the system connected to the antenna. 
Difference between maximum and minimum amplitudes di- 
vided by twice the mean amplitudes multiplied by 100. 
Modulation which is equally proportional to the amplitude 
of the sound waves at all audio frequencies. 

F. Common system of radio broadcasting. 
G. Control of the brilliance of the trace on the screen of a 

cathode -ray tube in conformity with the signal. 
H. Amplitude modulation applicable to r.f. amplifier tubes em- 

ploying a screen grid. 
I. Modulation introduced in the early stages of amplification. 

J. Interference which modulates a signal undesirably, usually 
from some unwanted source. 
Type of amplitude modulation most frequently used with 
beam tetrode r.f. amplifiers. 

L. Used in single -sideband suppressed carrier radiotelephony. 
M. Plates of r.f. amplifier and modulator tubes are fed through 

a common inductor of high impedance. 
N. Abnormal modulation in which amplitude of the transmit- 

ter signal vari-s inversely with the level of sound to be 
transmitted. 

C. 

D. 

E. 

K. 

89 

NEW winegarrt 
ELECTRONIC 
CUT -CHANNEL 

YAGIS 

GOLD ANODIZED 
EXCLUSIVE 
"TAPERED T" 
DRIVEN ELEMENT 

NO ROTOR 
NO SEPARATE 
CHANNEL MIXERS 
NEEDED 
EACH CHANNEL 
AMPLIFIED 
INDIVIDUALLY 
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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- 

90 

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 Quality 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 and 
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 High 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 92.06% 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! 

r 

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. 

Dept. EW-1 2 

January, 1962 

The Most Trusted Naine in Electronics 
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ATLANTA, GA. 
485 Peachtree St. 

CHICAGO, ILL. 
N. Milwaukee Ave. 

r CHICAGO, ILL. 
123 N. Western Ave. 

1 OLSON STORES 

MAIL ORDER 

Olson Stores In: 

r AKRON, OHIO 
l 69 W. State Street 

r 

CBUFFALO, N.Y. 
711 Main Street 

r CLEVELAND, OHIO -7 
2020 Euclid Ave. 

L 

r CLEVELAND, OHIO 
6813 Pearl Road 

COLUMBUS, OHIO 
142 N. High Street 

CINGLEWOOD, CALIF. Ì 
4642 W. Century Blvd. 

CMILWAUKEE, WISC.Ì 
423 W. Michigan J 

r- PITTSBURGH, PEN 
5918 Penn Avenue J 

Fill in coupon for a FREE One Year Subscrip- 
Lion to OLSON'S Fantastic Bargain Packed 
Catalog - Unheard . of LOW, LOW WHOLE- 
SALE PRICES on Brand Name Speakers, 
Changers, Tubes, Tools, Ni -FT's, Stereo Amps, 
Tuners and other Bargains. 

MAIL TO 

O 
(Olson 628 

OLSON 
S. Forge 

ELECTR 

Street 
NICS 

Akron 8, Ohio 

NAME 

ADDRESS 

CITY 

94 

ZONE_. STATE 

Within the 

ROBERT R. SHERWOOD, formerly vice -pres- 
ident of Rek -O -Kut /Audax Co., has 

joined University 
Loudspeakers, Inc. 
as assistant to the 
president. 

He brings to this 
new post a consider- 
able background in 
modern management 
techniques that will 

'n be of assistance to 
the company in its extensive expansion 
and diversification program. 

Mr. Sherwood attended Cornell Uni- 
versity and has been associated with a 
number of firms in and out of the elec- 
tronics field before joining the White 
Plains speaker firm. 

HERMON H. SCOTT, president of H. H. 
Scott, Inc., has been elected president 
of the Audio Engineering Society for 
1961 -1962. Serving with Mr. Scott are 
the following officers: executive vice - 
president, H. E. Roys, RCA Victor Rec- 
ord Division; central vice -president, A. 
B. Clapper, Universal Recording Corpo- 
ration; western vice -president, William 
H. Thomas, James B. Lansing Sound, 
Inc.; secretary, C. J. LeBel, Audio De- 
vices, Inc.; and treasurer, R. A. Schlegel, 
Station WOR, New York. 

New Governors elected at the annual 
meeting include Harvey Sampson, Jr. of 
Harvey Radio Company, Inc.; Walter 
T. Selsted of Ampex Corporation; and 
Edward H. Uecke of Capitol Records, 
I nc. 

s s 

WINEGARD COMPANY has just completed 
a new plant on an 8 -acre site in Burling- 
ton, Iowa. The new facility provides 
15,000 square feet of production area 
on one floor and will employ 120 people 

. . OLSON ELECTRONICS INCORPORATED 
has just opened its eleventh branch at 
485 Peachtree Street in Atlanta, Geor- 
gia. The Akron -based distributor plans 
several additional outlets in the near 
future . TOKYO SHIBAURA ELECTRIC 
COMPANY has moved its New York City 
offices to 530 Fifth Avenue . . . ATLEE 
CORPORATION has moved into its new 
plant at 2 Lowell Ave., Winchester, 
Mass. . . . ADMIRAL CORPORATION has 
begun construction of a 112,000- square- 
foot brick addition to its Harvard, Illi- 
nois facility . . . ASTRA TECHNICAL IN- 
STRUMENT CORP. has moved to a new 
15,000- square -foot building in Culver 
City, California . CORNING GLASS 
WORKS has started construction on a 
120,000- square -foot electronic compo- 
nents plant at Raleigh, N.C. Operation 
is expected to begin next summer .. . 

The Semiconductor Division of HOFFMAN 

ELECTRONICS CORPORATION has consoli- 
dated its operations in its new and mod- 
ern El Monte, California plant . . . 

a s s 

MACHLETT LABORATORIES, INC. has agreed 
to purchase the CBS ELECTRONICS plant 
in Danvers, Mass.... MIRATEL ELECTRON- 
ICS, INC. is doubling the size of its plant 
in New Brighton, Minn. . . FAIRCHILD 
SEMICONDUCTOR has started construction 
of a new research and development cen- 
ter on a nine -acre site in Stanford In- 
dustrial Park, Palo Alto, California . 

CASTLE TV TUNER SERVICE, INC. of Chicago 
has opened a modern TV tuner service 
plant in Cliffside Park, N.J. to handle 
the requirements of eastern customers 

. CLAIREX CORPORATION has moved to 
8 West 30th Street, New York City. 

x * 

C. HARRY KNOWLES has been named as- 
sistant general manager for research 

and advanced devel- 
opment for Motorola 
Semiconductor Prod- 
ucts Inc. 

In his new capac- 
ity, Mr. Knowles will 
direct the company's 
efforts in the devel- 
opment of integrated 
circuit devices and 

other components. He will direct the 
division's activities in mechanization 
and circuit research. He was formerly 
product manager for the firm's mesa 
transistor products. 

Before joining Motorola in 1958 he 
was a member of the technical staff of 
Bell Telephone Laboratories, Murray 
Hill, N.Y. 

s s s 

RAYTHEON COMPANY has purchased sub-. 
stantially all of the assets of RHEEM 
SEMICONDUCTOR CORP., a subsidiary of 
RHEEM MANUFACTURING COMPANY. No de- 
tails of the transaction were disclosed 

MIRATEL ELECTRONICS, INC. has pur- 
chased all outstanding stock of MID 
AMERICA RELAYS SYSTEMS, INC. of Rapid 
City, S.D. . . . STANDARD KOLLSMAN IN- 
DUSTRIES INC. has established an English 
subsidiary, KOLLSMAN INSTRUMENT LIM- 
ITED of London ... NATIONAL RADIO IN- 
STITUTE has established a new division, 
CONAR INSTRUMENTS, which will offer a 
complete line of kit and assembled in- 
struments and equipment ... RCA has 
formed a data systems division in Van 
Nuys, California . . . RAYTHEON COM- 
PANY has purchased all of the common 
and preferred shares of A. C. COSSOR, 
LTD. of London, its sixth subsidiary in 
Europe ... SUBURBAN PLASTICS CO. INC. 
has formed a vacuum equipment and 
components division which will special- 
ize in the design and manufacture of 

ELECTRONICS WORLD 
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rfrá/r `9 vvvvv-v r 

t build almost any Now yo u can 
kind of electronic device! 

aa-A-Aaara-metx n n n n n n nA n n es, es e-s 4 4 4 4 6 44.4 4 4 4 ,6 4 4 6 4 

SIENKIEWiCZ 

Send for FREE 
7 -day Trial Examination 

of this Valuable 
Book! 

PARTIAL CONTENTS: 

DIODE VACUUM TUBES.Emis- 
sion -Diode Operation -Diode 
Characteristics -Rectification Power 
- Supply Filters - Detection (AM 
and FM). 

TRIODE VACUUM TUBES. Tri- 
ode Operation - The Triode Test. 
Circuit -Control -Grid Effect -Tri- 
ode Characteristics -Plate Charac- 
teristic Curves -Plate Resistance - 
Transconductance - Amplification 
Factor- Interelectrode Capacitance. 
TRIODE AMPLIFIERS. Load 
Lines - Operating Point - Cathode 
Bias - Cathode Load Lines - Signal 
Amplification - Signal Inversion - 
Voltage Gain -Computing Voltage 
Gain -Cathode Bypass Capacitor - 
Distortion- Summary. 

MULTI -ELEMENT TUBES. Mil- 
ler Effect- Tetrodes- Tetrode Plate 
Characteristic Curves -Output Sig- 
nal vs. Secondary Emission -Pen- 

todes - Suppressor Grid- Pentode 
Plate Characteristic. Curves - Tet- 
rode and Pentode Characteristics - 
A. C. Plate Resistance- Transcon- 
ductance - Amplification Factor - 
The Pentode Voltage Amplifier - 
Operating Point - Cathode Bias - 
Cathode Bypass Capacitor- Distor- 
tion -Beam -Power Vacuum Tubes - 
Audio Output Stages. 

CIRCUIT CONSTRUCTION 
HINTS. 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. 

BASIC VACUUM TUBE 
CIRCUITS. 

January, 1962 

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 u collection of fifty vacuum -rube 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. 

192 pages, 100 illustrations $4.95 

ZIFF -DAVIS PUBLISHING COMPANY 

l 
ELECTRONICS BOOK SERVICE 
One Park Ave., 
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 am not completely satisfied, 
I may return the book and owe you nothing. Otherwise, I will 
remit $4.95 plus small charge for postage, packaging and 
handling. 

Name 

Address 

City Zone -State 

(please print) 

EF 570 

SAVE MONEY! Enclose $4.95 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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COLOR CODED 

NUIDRI VER SEI 

no fumbling... 

you reach for 

the right one 

every time! 

No. 17 
HANDY 

BENCH STAND 

7 Most -used sizes -3(e" thru %" 

High carbon steel, polished and plated 

Precision fit case-hardened sockets 

Shockproof plastic handles (UL) 

Large, readable size indexes 

-1-1111114. 

No. 127 
SPACE -SAVING 
WALL RACK (Lockable) 

h 
l, 

OTHER SETS, TOO: hollow -shaft or mixed 

PLUS A FULL RANGE OF SEPARATE NUTDRIVERS: 
3/32" thru 3/4" - Regular, Stubby, Extralong, 
Midget (Pocket clip) 

available through leading electronic distributors 

XCELITE, INC. - ORCHARD PARK, N. Y. 

Canada: Charles W. Pointon, Ltd., Toronto, Ont. 

HAND TOOLS 
Quality screwdrivers, nutdrivers, pliers, 

wrenches, service kits, and special purpose tools. 
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high vacuum evaporating equipment for 
the electronics industry ... SHURE ELEC- 

TRONICS, LTD. has been established in 
London as a wholly owned subsidiary of 
SHURE BROTHERS, INC.... GEORGE RATTRAY 
8 CO. has changed its name to RAYTRON 
ELECTRONICS, INC. to identify the com- 
pany more closely with its established 
brand name. 

RICHARD J. NEWMAN has been promoted 
to the newly created post of director 

of planning and de- 
velopment for The 
Daven Company, a 
member of the Gen- 
eral Mills Electron- 
ics Group. 

He will be respon- 
sible for the planning 
and development of 
new product lines 

and take charge of the expansion of ex- 
isting product lines of precision wire - 
wound resistors, metal film resistors. 
switches, attenuators, filters, instru- 
ments, etc. 

He has been with the firm for 13 
years and holds a degree in electrical 
engineering from Cornell. 

INSTITUTE OF RADIO ENGINEERS and the 
American Institute of Electrical Engi- 
neers have undertaken the first steps 
toward consolidation which, if consu- 
mated, would result in an international 
organization of 150,000 engineers, scien- 
tists, educators, and industrialists. 

The announcement was made jointly 
by Lloyd V. Berkner, president of the 
IRE and Warren H. Chase, president 
of AIEE. The resolution was first ap- 
proved by the board of directors of the 
IRE with the AIEE board concurring. 
Committees were appointed from each 
organization to explore the possibilities. 

Both organizations have headquarters 
in New York -the AIEE at 345 E. 47th 
St. and the IRE at 1 E. 79th St. 

E. BRUCE McEVOT has been appointed dis- 
tributor sales manager, electronic tube 

sales, for Sylrania 
Electric Products 
Inc., succeeding Har- 
old H. Rainier who 
retires January 1st. 

In his new capac- 
ity, Mr. McEvoy will 
be responsible for 
the national market- 
ing of receiving 

tubes, TV picture tubes, and semicon- 
ductor devices through franchised dis- 
tributors. He will make his headquarters 
at 1740 Broadway, New York City. 

He joined the firm in 1944 as one of 
the company's first sales representatives 
and has held a variety of sales positions 
since that time. 

,: * 

JAMES CARROLL has been named compo- 
nent sales manager of Fisher Radio 
Corporation. He was formerly audio 
sales manager at Harvey Radio Com- 
pany . . . Vector Manufacturing Com- 
pany, Inc. has named LEONARD M. SMITH 
to the post of director of sales for its 
Aerospace Division . . . DR. EDWARD E. 

W90R98.083 

"When does my 

subscription 

expire ?" 

This question is often asked 

of us by subscribers to Elec- 

tronics World. You can 

check the expiration drte of 

your own subscription by 

reading the code line on the 

mailing label of Electronics 

World as follows : 

W= Electronics World 

90 =The month and 
year in which your 

subscription 
started -in this 
case, Sept., 1950. 

R980 = (Filing instructions 

for our use only) 

83 -The month and 

year in which your 

subscription will 

expire -in this 
case, Aug., 1963. 
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ALTSHULER is the new director of research 
and development for Gabriel Electron- 
ics, Millis, Mass. . . . LOUIS P. POLRIES 

has joined Seco Electronics Inc. as di- 
rector of research and development .. . 

Promotion of CHARLES A. BLACK to the 
post of general manager of the market- 
ing services division has been announced 
by Ampex Corporation ... Oak Manu- 
facturing Co. has appointed DR. NORRIS 
JOHNSTON to the post of consultant to 
its engineering department ... ABRAHAM 
SCHWARTZMAN has resigned as executive 
administrator of the Institute of High 
Fidelity Manufacturers, Inc. No succes- 
sor has been named as yet ... WILLIAM 
A. WILDHACK is the new associate direc- 
tor of the National Bureau of Stand- 
ards. He will be responsible for coordi- 
nation of NBS measurement services to 
science, industry, government agencies, 
and the states . . . RICHARD C. KOPEREK 
has been promoted to the newly created 
position of vice -president and treasurer 
of the Hallamore Division of the Siegler 
Corporation. He has been with the firm 
since 1955. 

a 

JOHN C. BARNES has been named vice - 
president of Hycon Mfg. Company. He 

will be in charge of 
several planned sub- 
sidiary developments 
and a number of spe- 
cial projects for the 
orderly expansion of 
the firm. 

He was formerly 
with North Ameri- 
can Aviation's Space 

and Information Systems Division 
where he held the dual assignment of 
assistant to the chief scientist and acting 
director of the laboratories. 

Mr. Barnes is a native of Stockton. 
California and holds a BS in mechanical 
engineering. 

ANSWERS TO QUIZ 
(Appeoring on page 89) 

1. F 6. B 11. E 

2. L 7. N 12. I 

3. H 8. M 13. D 

4. A 9. C 14. K 

5. J 10. G 

Answer to Puzzle 
Appearing on page 87 
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J y 1962 

COMPUTERS AND HOW THEY WORK 

by James D. Fahnestock 

Here is a fact -filled exciting guidebook to the wonderworld of elec- 
tronic computers, with more than 110 illustrations and easy -to- follow 
tables in 10 big chapters. Step by step, you'll see and understand 
the workings of many types of computing machines. This important 
new book illustrates the basic principles of computers in methods 
that require no knowledge of electronics. You'll learn all about Com- 
puter memories, flip -flops and the binary counting system. You'll 
learn the mathematical language of computers where I + 1 - 10. 
Other chapters show you how computers use tubes and transistors to 
make complex logical decisions in thousandths of a second. COM- 
PUTERS AND How THEY WORK is must reading for career minded 
students and for electronics pros who want a more complete knowl- 
edge of this field. $4.95 

d,iR.55'1-i.4T_'..1/44. 

We'd like to send you these 
important new books for a 
7 -day free trial examination 
Class D CITIZENS RADIO by Leo G. Sands 

Here is the first complete book on Citizens Radio Operation. Ever 
since the initial use of 2 -way radiotelephone by police departments. 
this field has been growing in importance and application. Now. with 
more than a million vehicles equipped for its use, Citizens Radio is a 

major phase of the electronics field. This important new volume cov- 
ers every aspect of the field -its history, rules, and everything about 
how it works -in seven big chapters with one hundred major sections. 
You'll learn exactly what Citizens Radio is. its applications, what 
equipment you need, the full story on receiver circuits and transmit- 
ters, antennas, installation, and maintenance, full FCC rulings, how 
to apply for licenses, etc. Many illustrations. $4.95 

IC XP ' IM N 'S 
MANUAL by David A. Findlay 
With a few dollars worth of basic tools, and this book to guide 
you, you can explore the magic of electronics experimentation 
more completely than ever before. In a few short hours, you'll 
start your first project. You'll learn about every component used 
in experimentation. every tool, its function and why it is used. 

There are 8 big sections. each covering a specific phase of con- 
struction. There is a giant section of projects you can build, test 
equipment you'll construct and use in your future work. THE 
ELECTRONIC EXPERIMENTER'S MANUAL will give you the pro- 
fessional know -how you must have no matter what phase of 
electronics is your specialty. $4.95 

7 DAY FREE EXAMINATION 
When your books arrive, read and enjoy their diversity of contents. their thoroughness 
of coverage. Then after seven days examination, if you decide that they are not every- 
thing you want, send them back and receive a complete refund of the purchase price. 

SEE YOUR PARTS JOBBER OR BOOKSTORE OR USE COUPON BELOW 
1 

ELECTRONICS BOOK SERVICE y,f One Park Avenue, New York 16, N. Y.iayl - 
Please send me copies of CITIZENS RADIO and bill me at only . 

$4.95 a copy plus postage and handling. 
Please send me copies of COMPUTERS AND HOW THEY WORK, and bill me 
at only $4.95 a copy plus postage and handling. 
Please send me copies of THE ELECTRONIC EXPERIMENTER'S MANUAL _ 
and bill me at only $4.95 a copy plus postage and handling. 
If I don't agree that this is one of the best electronics investments I've ever made, I 

may return the book(s) within seven days and get a full refund. 
$ enclosed. (SAVE MONEY! Enclose payment with your order and we'll - -_ 
pay the postage.) 

Name 

Address 

City Zone State 
EF569 
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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 
1N1447 .750 amp. 200 volts .70 
1N1448 .750 amp. 300 volts .80 
1N1449 .750 amp. 400 volts .95 
1N1551 1 amp. 100 volts .80 
1N1552 1 amp. 200 volts .95 
1N1553 I amp. 300 volts 1.10 
1N1450 5 amp. 100 volts 1.00 
1N1451 5 amp. 200 volts 1.25 
1N1452 S amp. 300 volts 1.50 
1N1453 S amp. 400 volts 2.00 
1N1454 25 amp. 100 volts 3.00 
1N1455 25 amp. 200 volts 3.50 
1N1456 25 amp. 300 volts 4.50 
1N1458 35 amp. 100 volts 3.50 
1N1459 35 amp. 200 volts 4.00 
1NOSP7 50 amp. 50 volts 6.00 
1N1462 50 amp. 100 volts 7.00 
1N1466 75 amp. 100 volts 10.00 
1N1467 75 amp. 200 volts 11.00 
1N1468 75 amp. 300 volts 12.50 
1NO5V7 150 amp. 50 volts 16.50 
1N1474 150 amp. 100 volts 17.00 

X -RAND POWER LEVEL TEST SET, TS -36 /AP 

_`_ ,: -_,,' i Brand new, in 
OW original pack- 

j,,, with acces- 
sores. Ateas- 

Q4 
l ores 10 to 30 . J ' 8700- 

9500 mc. 

PRICE 
$14.95 each 

IlV(it 

8 -Day Aircraft Clock 
29 -hr. dial and civil date 
indicator. Center sweep ` 

tt 
second hand Luminous ftg- -V. / T s. 

urea and hands on black 20"_4 '4~ 
face. Case is made of black a -- 4. 
plastic 3,4," mounting. 
Mid. by Waltham Watch 
Co. ;,f ,.19;'' .g: ' 

Price $20.95 ea. ppd. 

8-Day Elapsed Time Surplus 
Aircraft Clock 

Here's an accurate time- 
control center that'll help 
you win your next rally. 

-R. It not only tells you the 
date and time of day right 
to the second. It's a stop 

watch that gives you elapsed time in sec- 
onds, minutes and hours! The 24 -hour clock 
simplifies adding and subtracting elapsed 
time for your navigator. Manufactured by 
Elgin Watch Co. to military exacting speci- 
fications, it will remain accurate in spite 
of road bumps and vibrations. Uses no elec- 
trical connections. Does the job of high -cost 
equipment. Jewelled /Sweep Second Hand/ 
Luminous Hands and numerals /29 -hr. Dial, 
Black face and plastic Case, 31/8" mounting. 
Cost the Gov't $185. 

Postpaid $39.95 
Only 

TYPE AN /ARN -6 

' 

, ---'26' - \- I.- 

RADIO COMPASS 

Receiver R /101 /ARN -6. 
100 -1750 kc in four 
bands. Excellent condition. 

Pricy $49.50 
Loop AS3 13-B. Excellent 
condition. 

Price $37.50 
ID91B /ARN -6. 

Excellent condition. 
$9.96 

Mounts MT -273 or MT- 
274PE ellent$1493 

each 

f operating Instruction.. gen- 
lotion adjustment plug Is 

Price $3.30 

©Indicator lL .1L 

sts- 
MANUAL Handbook 

ra1 In sthh 
rages or diagrams A schematics. 

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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Industrial vs TV Service 
(Continued from page 49) 

A piece of his equipment is down. The 
company has figured that each hour it 
is down they lose a potential $5000 
worth of production, not to mention the 
fourteen girls sitting idle waiting for 
you to remove the bottleneck in the 
production line. You can't put off this 
customer over the phone, nor can you 
give him another set to use while his 
is being fixed. You are on the spot and 
the line foreman lets you know it. In 
his down -time report, you will probably 
be blamed with causing a four -hour 
delay even though it took fifteen mjn- 
utes to repair the machine. This is one 
way production covers a multitude of 
sins. If you don't like pressure, keep out 
of production work. If you don't mind 
pressure and responsibility, production 
work is interesting, ever -changing, and 
very rewarding." 

The writer. who went from service to 
industrial work, should know whereof 
he speaks. Yet another who made a 
similar move, Robert P. Larson, a TV 
transmitter engineer of Cedar Rapids. 
Iowa, takes a somewhat different view. 
One of the satisfactions in leaving TV 
service behind. he seems to feel, is the 
fact that the TV service customer has 
also been left behind. He remembers, 
"You are as a servant to your customers 
and are at their beck and call. This 
tends to raise ulcers and will either 
break a man or make a man." 

The last two writers raise the ques- 
tion of temperament. From what they 
say, it also becomes clear that there is 
no such thing as one temperament for 
one kind of work and another tempera- 
ment for the other kind. A specific job, 
in either field, must be judged on its 
own. Something else becomes clear: 
if you are contemplating a sweeping 
change, make sure it is backed up by 
calm reasoning. Don't jump simply be- 
cause the grass looks greener elsewhere. 
You may be walking right into the very 
problem you are trying to run away 
from - like the personality problem 
with customer or foreman. If you want 
to "go industrial," a better reason might 
be some special, additional background 
that is wasted in TV work but that may 
uniquely qualify you for some other 
role. One writer, for example, had some 
background in chemistry. There are 
many positions in the electro- chemical 
industries that could be filled by such 
a person. He has filled one. 

Writer J.A.R., who asks to remain 
anonymous, sent in his comments on the 
letterhead of his radio and TV service 
shop in the Midwest. He had his taste of 
industrial work in a plant "loaded with 
refugees from the electronics business 
in TV and radio repair." These men, he 
feels, just don't measure up to the ca- 
pacity required for dealing with the 
public, nor do they have much business 
sense. They are technically qualified in 
the narrow sense. 

Admitting that he faces many prob- 
lems in consumer -product maintenance, 

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. 

Gutwa.,creeeeiysta,lsy 
BUY NOW AND SAVE!! 

OVERTONES: 10 to 30 Meg... Tol..005 % $2.50 
AMATEUR & NOVICE Fundamental .. Toi. .005% 
HC -6 Herrn. Sealed $2.50 
HC -6 -6 Meters (5th Overtone) $3.75 
MARINE FREQ. HC -6 (Herrn. Sealed) 

Tal. .005 % $3.50 

ALL MARINE FREQ. -FT -243, DC-34 Hold TOI..005 52.00 
POLICE. C.A.P., CD, MARS. Tol. .01% $1.89 

CITIZENS BAND -11 METERS -.005% TOL 
26.965 to 27.225 MC, 3rd Over. Herrn. Seal. or 

FT243. $2.50 
13.4825 to 13.6125 MC, 2nd Harm. Harm. Seal. or 

FT243 $2.50 
6741.25 to 6806.25 Kc, 4th Harm. FT.243 only $2.00 

SPECIAL! 
STOCK CRYSTALS 

FT -243 Holders 5700 KC to 
8700 KC in steps of 25 KC's 

SEND FOR FREE CATALOG 

DC -34 Hold. 1690 KC to 4440 KC steps of 10 MC, ea. 79E 

NOVICE BAND FT -243 Fund. ea. $ 49 80 Met. 3701 -3748 -Steps of 1 KC. FT -243 
40 Met. 7150- 7198 -Steps of 1 KC. FT -243 
Dbl. to 40 Met. 3576 -3599. Steps of 1 KC. FT -243 
15 Met. 5276-5312-7034-7083 Steps of 1 KC. FT -243 
FT-243-2 Meters (Steps of 1 KC) 1.19 
FT -243 -6 Meters (Steps of 1 KC) 1.19 
FT -243 -From 3000 -4000 1.19 FT-From 1005 -2999 (Steps of 5 KC) 2.39 
FT-243-.005% Tel. From 3000 -8750 2.39 
FT-243-.01% Tel. From 3000.8750 $1.89 
FT -241 SSB Low Xtals 370 t0 540 KC 

(Steps of 1.852 and 1.388) 69 
FT -241 SSB Matched Pairs $2.39 
FT- 241- AN /TRC1. 721.167 KC- 1040.625 

(Steps of 1.042 KC- Except 1000 KC) $ .96 
Include Sc per crystal postage. IU.S. only). Calif. add 
4 - tax. No C.O.D. Prices su iect to chg. Ind. 2nd choice, 
sub. may be n 

e 

. Min. Order 52.50 
Open Friday Evenings until 9 P.M. 

"The House of Crystals" 

U. S. CRYSTALS, Inc. 
1342 S. La Brea Ave. Los Angeles 19, Cal. 
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he reminds us that "there is no Utopia 
on this earth." Among the many dis- 
advantages involved in working for 
someone else, he recalls, is the fact that 
"labor is just as competitive as any 
consumer product on the market... . 

You may be one of the first to be 
dropped when the 'cut -back' in em- 
ployees begins due to lack of business." 
He prefers better control over his own 
future than an employer allows. 

Unless one takes an important view- 
point into consideration, one can be- 
come quite confused by apparent 
contradictions in the opinions offered 
by most of those who have sent in 
comments. The variety and ingenuity 
required in industrial electronics is be- 
yond many technicians who would do 
better to keep to the narrow, humdrum, 
and uncreative work of TV service, 
claims one writer. The next one favors 
the constant growth and variety in 
independent work as compared to 
dead -end repetitiousness of an indus- 
trial job. There are other contradic- 
tions. You will make more money-or 
less. You will be more secure -or less. 

Alan Ente of Brighton, Massachu- 
setts, asks the questions that get us 
close to the heart of this matter. In 
the process of doing so, he touches on 
the subject of classifying electronics 
personnel, which has been highlighted 
in recent editorials in this publication. 
He wants to know first what we mean 
when we speak of an industrial elec- 
tronics technician. We may intend a 
man who is working in research and 

development rather than production. 
"In this area," he notes, "an industrial 
electronics technician is usually a mem- 
ber of an engineering 'cell' consisting 
of three or four qualified engineers and 
three or four technicians, whose duty 
it is to fabricate designs and circuitry. 
Or is he an actual servicing or trouble- 
shooting legman? Does the TV service 
technician have the opportunity to uti- 
lize his basic circuitry knowledge and 
'troubleshooting intuition' in a produc- 
tion factory? Would the average service 
shop be able to do any industrial serv- 
icing? 

"Does Mr. Mendel classify CCTV in- 
stallation, communications equipment 
service, industrial sound systems, in- 
strument repair and calibration, etc., as 
being the normal work of an industrial 
electronics technician? If so, my com- 
pany has been doing this for years along 
with TV and radio repair. Does this 
qualify me as an 'industrial electronics 
technician'? . A good serviceman 
need not drop his usual business and 
seek a factory or laboratory job." 

Other writers think that the future 
will need more and better service tech- 
nicians to match expected growth in 
consumer electronics. Pertinent to this 
is a recent statement by President John 
L. Burns of RCA. Acknowledging his 
company's gratifying growth in indus- 
trial electronics, he has said, "Our 
long -range corporate projections show 
this consumer -entertainment field pro- 
viding the largest source of income over 
the future." 

CASH FOR YOU- 

Electric APPLIANCES 
Learn at Home $3 to $5 an Hour 

Spare Time, Full Time Be Your Own Boss 
FREE BOOK tells about 

profitable business you 
can run -right at home. 
Repair Electric Appli- 
ances, using simple tools. 
Pays $3.$5 an hour! 
CASH IN ON THIS BIG BOOM 
400 MILLION Appli- 
ances are in American 
homes right now. People 
need them fixed. You 
make good money doing 
it. In your basement, ga- 
rage, even your kitchen. 
QUICK WAY TO GET STARTED 
For less than 20c a day 

our easy, pictured in- 
struction- backed by 45 
years of success in home - 
training - prepares you 
for top earnings. Earl 
Reid of Thompson, Ohio, 
says: "Made $510 in one 
month spare time." At 
no extra charge you get 
Appliance Tester, too. 
Finds trouble- spots, 
checks your work. 

Get your FREE Book 
and FREE Sample Les- 
son! Mail coupon below, 
letter or postcard, now. 

NATIONAL RADIO INSTITUTE, Appliance Die. 
Dept. EAT, Muskingum 16, D.C. 

Send Free Book, Free Appliance Repair Course 
Lesson. Am interested in: 

Spore Time Earnings My Own Business 
R Job 

Name 

Address 

City Zone State 
L -- Accredited Member National Nome Study Council -- 

SAY YOU SAW IT IN 

Electronics World 

TRU-VAC 1-yr. guaranteed 
Rad io &TV Tube, 

U P TO 1 0 0 

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! 

15 FREE with $25 TUBES order or 

25 FR With 
TUBES Or of $50 

50 FTIRJEBEES Order of $100 

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 30c 074 304 6AC7 68666 611Y56 606 650767 024 3S4 SAFA 68H6 61326 60E6 65F5 7A6 

7C1 7 1Á76T 3V4 6AC5 66.16 6827 60G6CT 65F7 747 1284 
757 12046 18367 4007A 6AH4GT 6A5s 6C4 6ÚF6 6567 7A8 

SHsar 4858 64H6 6ÁT6 6C4a 6E5 65X7 784 7X6 12847 
1L4 4827 641(5 6A1.14676C86 6F5 65J7 705 7X7 12BD6 
¡L6 4CB6 GALS 6AUSGT 6CD6C 6F6 65K7 7B6 774 s2BE6 
1NSGT SAMS SAMS BAUS 6CF6 6H6 65L7 787 724 128F6 
IRS SANS SANS 64VSGT6CG7 624 6S07 788 1248 12BH7 
155 SATE 6ÁQ5 6ÁV6 SCG8 635 65R7 7C4 12Á85 12BL6 
lye SAVE 6ÁQ6 6ÁW8 OOHS 6J6 614 7C5 12AD6 126R7 
1U4 SÁ24 SAW 6AX4GT6CL6 6J7 STS 7C6 12ÁF6 12866 
1115 50R0 GARS Saxscr 6CM6 69667 BUS 7C7 12A05 126,7 
1V2 'CGS 6AU6 6895 6CM7 6157 BUS 7E5 12476 12CÁ5 
1X2 SJ6 68S 60K7 6CN7 6N7 6V6GT 7E6 12AT7 12CN5 
2ÁF4 504 6846 68L7GT eCge 607 6W6GT 7A4 /XXL 12AU6 1204 
213N4 STS 6BC5 6BN6 6CR6 654 6X4 7E7 12AU7 I2F5 
2C75 5U4 68CS 61706076C56 657 6X567 7F7 12AV6 12FS 
3AS 5U8 6806 6807 6C57 BSSOT exa 7F8 124V7 12115 
3ALS 5V40 611E6 6ORS 6CUS 6547 6760 707 12 44444 12117 
3AU6 SV6GT 60F5 6058 6C1.16 6607 7AS 797 12AX7 121.0 
3805 530 - -- 
3896 SY3 
31326 6A6 
3CB6 6484 

$33 
R 

JlrsouAvNo, ,iss 
35, Fo°Is/e ed 

fq. 
pf6' 
r00 

ruOfS 

12C7 252667 
1205 27 
12SÁ7 35A5 
125J7 3585 
12597 35C5 
12SNTGT 3SW4 
12SQ7 3525 
12V6GT 36 
12W6GT 30 
12x4 39/44 
14Á7/1287 41 
1406 42 
14QT 43 
17A54 SPAS 
1704 5085 
19AU4GT 5005 
198666 SOLE 

17é 80 
24A 84/624 

11723 

Sensational Offer! 
"Self Service" 

TUBE CHECKERS 

$3795 FOB Our 
Worehouse 

their 
your 

tubes! These 
test 

liable, reconditioned 22. 
socket tune checkers will 
eturn your investment In 

little o 
week 

effort eon your 
part! Handsome, field. 
tested console models 
COMPLETE WITH KEY 
FOR BOTTOM DOOR AND 
NEONLICHTEO HEAD! 

1 -YEAR GUARANTEED TV PICTURE TUBES. These tubes are made only from new parts 
and materials, except for the envelope which is re -used. RCIOw LISMd prices do 
not include dud Add Additional 55.00 Deposit on tube sizes to 20 -; 21" And 24" 
lobes-417.50. 

. tubes Dep. shipped 
when dud is turned prepaid. Aluminized tubes -54.00 

aped only to continental USA and Canada- F.O.B.. Harrison. N.J. 
lOBP4 7.99 169154 11.99 17031.4 16.99 2014P4 17.89 21AWP417.49 21X1,4 17.40 
12L1'4 10.49 I6LP4 12.19 1711'4 10.99 21AI'4 21.49 21E1,4 17.29 211'P4 18.30 
1413/CP411.99 16111'4 11.09 17(21'4 13.89 21AL1'4 18.79 21FP4 18.39 21ZP4 17.40 
104.174 16.09 17AVP4 15.49 20CP4 15.89 21 A104 18.79 21MP4 22.39 24Á74 39.40 
1613P4 12.19 1781M 13.49 19AP4 18.30 21AMP4 17.99 2111,4 18.39 24CP4 27.70 
16GP4 18.09 17CP4 10.99 171P4 16.99 21A1J4 18.79 21WP4 17.49 241P4 29.71' 

ATTENTI12.19 QUANTITY IUSBERS!0 Big Discounts Are Yours . Call or Write For Our 
1090 Tube 'Private Label" Special: Attention Branding Dept. Molt. 

hey cheerfully Refunded Within Five (5) Days. N Not Completely Sat4Hledl 
TRUVAC III) PAYS YOUR POSTAGE -On rders of 55 o more In USA and Territories. 
Send approximate postage Canadian and fOreixn orders. Any order less than BS requires 

handling charge. Bend 25Só on C.O.D.'s. All orders subject to prior sale. Complying 
with Federal regulations. the tollowenR talement appears In all Tru -Vac adverti.ing: 
Tube. In t ids ad m. s' be FACTORY . ECOWD.S ar t'SED tubes and are clear!, marked. 

January, 1962 

TRU-VAC 
Harrison Avenue Box 107 Harrison, N. J. HUmboldt 4-9770 
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USE THIS COUPON 
FISHER RADIO CORPORATION 

LONG ISLAND CITY 1, N. Y. 

Please rush FREE literature on the.lollowing: 

Specifications on the FISHER X -1000 

Complete Catalogues on FISHER equipment 
Illustrated Custom Stereo Installation Guide 

Name 

Address 

- Gily 'State SEW -rOs 

100 

MAKING 
MULTICONDUCTOR 

CABLE 
By EDWARD J. KOLB 

Technique for sheathing 
grouped conductors. Useful in 
testing and making measure- 
ments. Procedure is easy to follow. 

TESTING and measuring procedures 
often require rather short cables of 

a specified number of conductors. While 
stocking multiconductor cable may be 
practical in production applications, re- 
search and development departments 
would find such stocking both wasteful 
and space consuming. Presented here is 
a method of cabling virtually any num- 
ber of insulated hookup wires. This 
method is also applicable to single -con- 
ductor shielded wire. 

The first step in making the cable is 
to select the correct length for your 
particular "run." Incidentally, this 
method is only practical for runs up to 
a maximum of 8 feet. This is usually 
adequate to accommodate tracking of 
the cable in most equipment and is cer- 
tainly long enough for test set -up junc- 
tions. After selecting optimum cable 
length, add one foot for wastage and as 
a safety factor. 

Cut all conductors to length plus a 
safety factor. Strip insulation back one 
inch on one end of each conductor as 
shown in the top drawing of Fig. 1A. 
Select a suitable sheathing material 
(such as polyvinyl chloride) of an inner 
diameter that will expand slightly or 
just barely fit when you attempt to in- 
sert the group of conductors you have 
prepared. Cut the sheathing about six 

Fig. 1. Step -by -step technique for cabling. 

Up TO 0 FEET LONG 

l) PVC ABOUT 6INCHES SHORTER ) 
(Al 

STRETCH UNTIL TAUT 160R 18 BARE WIRE - -PULL CUTOFF"' 
(Et/ 

O (1 
] 

(CI 

(01 

ION 

t -PULL WHILE COILING UP FISH WIRE 

(El 

CUT 

IC) 

FM 2-WAY 

MOBILE 
RADIOS 
The Gregory Electronics Corpo- 
ration is headquarters for recon- 
ditioned 2 -way mobile radios. 

Send for our catalog sheet 
showing many reconditioned 
RCA, GE and MOTOROLA units 
in the 30 -50mc, 150- 170mc, and 
450 -470mc bands. Guaranteed 
prompt, efficient service. 

EGORYz 

ELE CTR O NI CS' coma 

112 Route 46 Saddle Brook, N.J. 

PR3 -7550 

D. L. Pearlstone, President 

STATEMENT REQUIRED BY THE ACT OF AUGUST 
24. 1912. AS AMENDED BY THE ACTS OF MARCH 
3. 1933. JULY 2. 1946 AND JUNE 11. 1960 (74 
STAT. 2081 SHOWING THE OWNERSHIP. MANAGE- 
MENT. AND CIRCULATION OF ELECTRONICS 
WORLD published Monthly at Chicago. Illinois for 
Oct. 1. 1961. 

1. The names and addresses of the publisher. edi- 
tor. managing editor. and business managers are: 
Publisher. Ziff -Davis Publishing Company. 434 S 
Wabash Ave., Chicago 5. Ill.: Editor. William A. 
Stocklin, 1 Park Avenue. New York 16. N.Y.: Busi- 
ness manager. Matthew T. Birmingham. Jr.. 1 Park 
Avenue. New York 16. N.Y. 

2. The owner is: Ziff -Davis Publishing Company. 
434 S. Wabash Ave.. Chicago 5. III.: Estate of Wil- 
liam B. Ziff, 1 Park Avenue. New York 16. N.Y.; 
A. M. Ziff. 1 Park Avenue. New York 16. N.Y. 

3. The known bondholders. mortgagees. and other 
security holders owning or holding 1 percent or more 
of total amount of bonds. mortgages. or other secur- 
ities are: None. 

4. Paragraphs 2 and 3 Include. in cases where the 
stockholder or security holder appears upon the 
books of the company as trustee or in any other fi- 
duciary relation. the name of the person or corpora- 
tion for whom such trustee is acting: also the state- 
ments in the two paragraphs show the afflient's full 
knowledge and belief as to the circumstances and 
conditions under which stockholders and security 
holders who do not appear upon the books of the 
company as trustees. hold stock and securities in a 

capacity other than that of a bona fide owner. 
5. The average number of conies of each issue of 

this publication sold or distributed. through the mails 
or otherwise. to paid subscribers during the 12 
months preceding the date shown above was: 232,- 
713. 
MATTHEW T. BIRMINGHAM. JR., business manager. 

Sworn to and subscribed before .me this 19th day 
of September, 1961. 
(SEAL) WILLIAM PROEHMER. Notary Public 

(My commission expires March 30, 1962) 

TV PICTURE TUBES AGI sis Typese0 
BUY 

AN0 SAVEZ 

12LP4 -$8.95 17BP4 -$9.95 21AL /ATP4 
-$16.75 24DP4- $24.50 27EP4- $39.95 

All Types Available 
These tubes are made from reproc- 
essed glass. Ail materials Including 
Electron gun are brand new. 

PICTURE TUBE OUTLET FREE. wide 
101 csmalet¢ 

2922 MILWAUKEE Chicago 18 picture Tube list. 
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PROOF OF SUPERIORITY 
NO OTHER MICROPHONE 
CAN MATCH' 

lum,.yP 6 

LEADING NEVISWEEKLY 

MAGAZINES PICTURE 
NEXT 

MORE OFTEN THAN THE 

FOUR BRANDS COMBINED! 

Write now for catalog of 
microphones preferred by top radio, TV, 

newsreel and sound engineers! 

gertorereez 
ELECTRO -VOICE. INC. 
Commercial Products 
Div., Dept. 121N 
Buchanan, Michigan 

STEP UP TO 
A STANTON 

...before you decide on a 
new stereo pickup -do your- 
self - 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 Flux - 
valve-with its wonderfully 
practical, easily replace- 
able V -GUARD stylus. 
'Covered under U.S. Patent 
No. 2,917,590 

SERIES: 380- 381- 198 -199 
from $29.85 

Send for your complimen- 
tary copy of Tech -Specs - 
a handy guide for planning 
a stereo high fidelity sys- 
tem ... write Dept. F -12 

FOR THOSE WHO 

Pickering 

CAN HEAR THE DIFFERENCE 

PICKERING 6 CO., INC., PLAINVIEW, NEW YORK. 

January, 1962 

inches shorter than the length of the 
grouped wires, as shown in the bottom 
drawing of Fig. 1A. 

You will now need a coil of #16 or #18 
bare solid wire to use as a "fish" wire. 
Uncoil a length of the solid wire slightly 
longer than the length of the sheathing 
but do not cut the solid wire from its 
coil or spool. Clamp the free end in a 
vise and pull the spool until the payed - 
out length is straightened out. Clip off 
the short length used to "bite" the solid 
wire with the vise. See Fig. 1B. 

Now thread the taut length of solid 
wire through the plastic sheathing as 
shown in Fig. 1C. Solder the solid wire 
to the group of prepared conductors you 
wish to "cable." It is important to make 
this cluster a smooth, neat solder junc- 
tion to assure that all conductors re- 
main intact and to minimize friction and 
the possibility of puncturing the sheath- 
ing. See Fig. 1D. 

Carefully pull the solid wire back out 
of the sheath by pulling from the spool. 
It is easier if two men perform this step, 
one pulling at the spool and re- coiling 
the solid wire and the other slipping the 
sheathing over the cluster of wires. You 
may want to reduce friction by adding a 
little Dow Corning #4 non -conducting 
grease or certified pure petroleum jelly 
-but use either sparingly. As you pull 
the cluster through the sheath, re -spool 
the solid "leader" wire as shown in Fig. 
1E. 

When you have the cluster of cable 
completely pulled through the sheath, 
be sure to leave some length of the con- 
ductors extending through each end of 
the sheath. You are now ready to cut 
off the solid wire and the soldered 
cluster as shown in Fig. 1F. 

The sheathed group of insulated wires 
is now a cable and may be "dressed" as 
desired. If the sheathing is found to be 
too long, it may be stripped back as re- 
quired and as shown in Fig. 1G. 

SCOPE LIGHT SHIELD 

By ROBERT HERTZBERG 

NORMAL room illumination often ob- 
scures patterns on the face of an os- 

cilloscope. Visibility is much improved 
by the use of a simple top shield made of 
three pieces of thin cardboard, held to- 
gether with any pressure -sensitive tape, 
as shown in the photograph. 

An overhang of about four inches will 
be (mind sufficient for most scopes. A 

AMERTRAN PLATE TRANSFORMER 

Sec 
Y 

6200 V. H 2 KVA or 
60 

T $65.00 
Ma. Wave or use 2 for FULL 
WAVE at 4 KVA ea. 2 fOr 5120.00 

TURNS COUNTING DIAL 
Duo dial Model RB. sire by Hellpot. 1000 divisions 
per 

for heÌlpots °IS t turns. 
dcttors $2495 etc. With mounting hardware. PRICE TT 

BC 442 ANTENNA BOX (ARC 5) 
Contains RF Meter 1750 Ma.) Relay. 
etc. See Coaxial Relay cony. "CO" 
March 1960. Price 

FILAMENT TRANSFORMER 
5 6.V Inoue 

° .c cSarE 9 110V. 
.6 

60 cycle. 

63V 
110V 60 

AmpS.. °SVte 5 Amps..°.Ca.$2T5 
DYNAMOTOR SPECIALS 

Carter 
t 

small s utpuEao05V 
290Ma. $5.95 

12 Volts Input -Output 440v. fii 200Ma. 12 Volts 
Inputoutput 225V. fi. 100Ma. All in 
on Dynamotor. BRAND NEW. El $5.95 

SILICON RECTIFIERS 
Ply Current Price PIV Current PrICe 
100 500 Ma S .23 200 2 Amps S .75 
200 500 Ma .30 400 2 Amps 1.25 
400 500 Ma .50 100 15 Amps 2.50 
750 500 Mi .90 200 15 Amps 4.50 

(Items above are HI- 400 15 Amps 8.50 
Efficiency Gold Plated) 50 50 Amps .95 
200 750 Ma .30 100 50 Amps 7.50 
400 750 ya .50 

200 50 Amps 9.50 

CHOKE -FULLY CASED 
5 HENRY e1 200 Ma 1.95 

5 HENRY ire 250 Ma 2.25 
10 HENRY 300 Mil 3.00 

HENRY 400 Mil 3.95 
4 HENRY 900 Mll 8.95 
4 HENRY -1 amp. 11.95 

BRAND NEW OIL CONDENSERS 
50 INFO 200 VDC 4.50 4 MFD 2000 VD,. 3.50 

2 MFD 1100 VOC. .50 6 MFD 2000 VDC 4.95 
3 MFO 01)0 VDC .60 1 MED :IU1111 VIIC 1.85 
4 MFD (N)II VDC .75 2 MrD :1000 l'DC 3.50 
5 MFD 11110 VI1C .80 2 MFD inno \'111' 8.25 
6 MFD 1100 VIIC .85 3 MFD 4000 VIIC 8.95 
8 MFD 11110 VDC 95 MFD 4000 ' 12.95 

10 MFD 1100 VIIC 1.19 1 MFD 5000 VDC 4.50 
12 MFD 0011 VIIC 1.50 2 MFO :0110 AMC 8.50 
15 MFD 1100 UDC 1.10 4 MFD 5000 " 14.95 

1 MFD In110 VDC .50 .5 MFD 75110 VDC 2.95 
2 MFD 111011 VIIC .70 1 MFD 7500 VDI' 6.95 
4 MFD 10011 VDC 1.35 2 MFD Tnn ^ 17.95 
8 MFD 1000 VDC. 1.95 9 MFD 7500 " 39.50 

10 MFD IIInn "DC 2.50 2 MFD 10.100 " 29 nS 
12 MFD 1000 VDC. 2.95 5 MFD 10.000 ^ 49.95 
15 MFD 11100 \'IIl' 3.50 2 MFD 12.500 11 34.50 

1 MFD 12110 UDC .45 I MFD ).' lIIn " 42.50 
1 MFD 1500 UDC .75 .5 INFO 25.nnn ^ 34.95 
2 MFD 1 500 VDC 1.10 / MFD 25i000' 69.95 
4 MFD I500 VDC 1.95 10 MFD . 1.95 
8 MFD 1500 VI, 2.95 30 MFD Inn AC 

.54 

AC 3.25 
t MFD 201111 VDC .85 50 MFO 330 AC. 4.95 
2 MFD 2000 VIIC 1.50 8 INFO oil) .1C. 2.95 

RELAYS 
WARD LEONARD Heavy duty relay Coll 
220V 
3 Pole °ST. 25 °Anmp contacts Ea. $6.95 

$1.25 

6 Volt DC. H.S. Relay DPW' .95 

6 Volt DC. H.S. Relay 3 PST N.O. . .65 

6 Volt AC. SPOT 

GUARDIAN 110V AC. 2 Pole Single Throw $2 50 11 N.O. 8 I N.C.1 Pen). BC -610íP J 
Potter-Brumfield 

Bens 
field sMSLS 10.000 Ohm, 

Ea. $2 25 
110 Volt AC 
f0 Amp. Contacts 

YDPST GO cy. $1.50 
Sens. Relay 11.000 Ohm CON, 1 Ma $1 05 Adj. cone. Armature Tension SPOT Ea. 

12 Volt SPOT HSOC Relay 

12 Volt DPDT DC Relay 
SIGMA type 22RJC 8.000 ohm $2 49 SPOT. small sealed relay i 
Sealed Relay. SPOT. 6.000 ohm $1,95 Coll 

contains 800 ohm 
relay. sensllivity 

Control. 
2 10 for 59.25 ca $1.10 

.95 
Ea $1.35 

PANEL 
STANDARD BRANDS 

2" METERS 
100.0.100 Micro..2.95 
0 -50 Ma 2 95 
0.10 Amps DC ...2.95 
0 -20 Volts DC.... 2.95 
0.40 Volts 2 95 
18.36 Volts DC... 1.99 
0.8 amps RF 2 95 

3" METERS 
0.1 Mil DC 3 95 
0.500 Mils DC. ... 3.95 

METERS 
0.500 V. OC 3 95 
0 -15 Volts AC.... 3.95 
0.1.5 KV 5 95 
0.2.5 KV ........6.95 
West. Elapsed Time 

Meter 110V -60 cy. 
0- 99,999.9 Hm. 
Used-Guaranteed 
ea. 7 95 

4" METERS 
0.150 Amps AC twit" 
current transl.l ..5.95 

0.2500 V. DC ...6.95 
100.0.100 UA ....5.95 

MISCELLANEOUS SPECIALS 
EIMA8-450 TL, Brand New....... Ea. 535.00 
1521 VACUUM SWITCH. replacement 

ART 33 .. 1.25 
9 loot AGiIU with 2 -PL259 attached. ea. 1.25 
1 AMP RF CHOKES . .. .95 
ST42D, Cutler -Hammer Switch SPOT. ea. .25 
Small IO INFO, 200 VDC Oil Cap. Ist: 

ola s 21/4") Sollahle for Crossover 
network !a. ]5 

Electrolytic (Mallory) 400 MFD, 
ea. 1.50 350VDC 

All merchandise sold on a 10 day money back guarantee 
Min. Order 53.00 -25% with Order- 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., WO-2-2370 
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geheifiet 
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 cabinetry in 
the finish of your choice. Taken together they 
comprise a superlative electronic instrument 
comparable to organs selling 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. 

Work requiring knowledge and experience is 
eliminated. All that remains is the pride and 
pleasure of watching a fine musical instru- 
ment take shape under your own hands. The 
Schober organ you assemble will equal or sur- 
pass any factory -built organ for quality, relia- 
bility and circuitry. 

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 exciting 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. 

THE SCHOBER ORGAN 
CORPORATION 

Dept. RN -16, 43 west 61 se St. 

New York 23, N. Y. 

THE SCHOBER ORGAN CORP. 

Dept. RN -16 

43 West 61 St,. N.Y. 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 
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Audio Test Report 
(Continued from page 24) 

signal generator. Drift was rated at ±5 
kc., with the a.f.c. off. We measured 
about 10 -kc. drift from a cold start, 
occurring in about 10 minutes. A 105 - 
to 125 -volt variation in line voltage 
caused less than 15 -kc. shift. This is one 
of the most stable tuners we have ever 
tested. The AM rejection was 40 db, 
also very good. 

The frequency response was ± 0.9 db 
from 20 to 20,000 cps, including the 
de- emphasis network and audio ampli- 
fier. The Harman -Kardon rating of 1 

to 52,000 cps, within 0.5 db, is based on 
removal of the de- emphasis network, 
which we did not attempt to verify. 
Finally, at 100% modulation, we meas- 
ured 2.7 volts output (3 volts rated). 
The output impedance of the audio 
amplifier is so low that a .022 -µf. capaci- 
tor shunting the output only reduces 
the 10 -kc. response by 2.5 db. In prac- 

tical installations cable capacitance can 
be disregarded. 

The handling and listening quality of 
the "Citation III" were excellent. The 
interstation muting worked perfectly, 
without thumps or other noises. The 
tuning is non- critical and actually 
either of the two tuning meters would 
suffice for this purpose. With the low 
drift, the a.f.c. is not at all necessary. 
It is fairly ineffective, reducing tuning 
errors by a factor of two. In use, it is 
not easy to tell whether the a.f.c. is on 
without looking at the position of the 
switch. The sound quality is as good 
as they come. The deficiencies of many 
lesser tuners show up glaringly when 
compared to the "Citation III" which 
has a clean, undistorted sound, velvety 
silent and hum -free background, and 
an effortless flywheel tuning system. 

The "Citation III" ranks among the 
foremost tuners with respect to sensi- 
tivity, stability, and fidelity. It is a 
good value either in kit form at $149.95 
or $229.95 factory -wired. A walnut cabi- 
net is available for $29.95. 

Fisher X -101 -B Stereo Amplifier 
For copy of manufacturer's brochure, circle No. 60 on coupon (page 122). 

THE X -101 -B is an unusually flexible 
integrated stereo amplifier. Selling 
for $189.50 without case, it offers 

most of the features of the company's 
more expensive X -1000, at a reduced 
power level. 

The input switching provides for two 
magnetic cartridges; a convenience 
when both turntable and record changer 
are used. If desired, one of these can be 
used for a tape -head input, with a front - 
panel switch to change from RIAA 
phono to NAB tape -playback equaliza- 
tion. The other phono input may be used 
for a ceramic cartridge, with a separate 
pair of input jacks for that purpose. The 
ceramic cartridge works into a load of 
about 100,000 ohms, which converts its 
output to a velocity basis so that it can 
be equalized by the preamplifier. It is 
also attenuated to a level comparable 
to that of a typical magnetic phono 
cartridge. 

In addition to the usual high -level in- 
puts for tuners and "Aux," there is a 
tape -player input, to be used with tape - 
head preamplifiers delivering a high - 
level equalized output. The usual tape - 
monitoring facilities are included, so 

that a tape recorder with separate re- 
cording and playback amplifiers can be 
permanently connected to the amplifier 
and then switched into the signal path 
with a front -panel switch to monitor 
the program as it is being recorded. As 
a rule, this type of installation does 
not lend itself to modifying the tape - 
recorder output with tone controls or 
filters, since the monitoring connections 
customarily bypass all these amplifier 
functions. The Fisher X -101 -B cleverly 
overcomes this difficulty with an input 
switching arrangement which (in the 
"Tape Play" position) connects the 
tape- recorder playback amplifier to the 
high -level input of the amplifier, as 
though it went to the "Aux" inputs. 
The recorder can be left connected for 
monitoring, yet when playing back tapes 
the controls of the amplifier are fully 
effective. 

The mode -selector switch has posi- 
tions for stereo, reversed- channel stereo, 
both inputs played through either 
speaker, and either input played through 
both speakers. Another position paral- 
lels the phono inputs for mono record 
reproduction. There are the usual bass 
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and treb e tone controls, volume control 
with selectable loudness compensation, 
and stereo -balance control. Concentric 
with the balance control is a blend con- 
trol which combines the left and right 
channel programs to produce anything 
from full stereo to full mono output. 

The amplifier also has on its front 
panel slide switches for phase reversal 
on one channel, high and low cutoff 
filters, plus two knobs for individual 
adjustment of the gain of the magnetic 
input preamplifier. These are used to 
set the gain of the preamplifier to a 
value suitable for proper loudness corn - 
pensation of the volume control, after 
which other external signal sources are 
set to provide constant volume as inputs 
are switched. Slight unbalances in the 
output levels of the two channels of a 
cartridge may be corrected with these 
controls also. Finally, a third, or center - 
channel speaker may be driven from the 
two channel outputs, and a connector 
supplies the mixed center channel out- 
put to an external amplifier if this is 
desired. 

In our laboratory tests, the hum level 
of the amplifier proved to be extremely 
low, 68 db below 10 watts on phono 
and 87 db below 10 watts on high -level 
inputs. This is to a great extent due to 
the use of pure d.c. on the preamplifier 
heaters, which are in the cathode re- 
turns of the push -pull 7591 output tubes. 

We understand that Fisher power 
ratings are based on driving only one 
channel at a time, and are IHFM music - 
power ratings. These are based on main- 
taining no- signal operating voltages 
within the amplifier. Our tests are run 
in a very d'fferent manner, which nor- 

5 

2KC. SKC. 5KC. 7KC IOKC. 20KC. 

mally will result in somewhat lower 
power- output readings. We drive both 
channels simultaneously and measure 
power on a steady -state basis. The 
power -line voltage is maintained at 117 
volts, but the amplifier voltages are 
allowed to vary as they would in normal 
use. Under these conditions, we meas- 
ured 17 watts per channel maximum, or 
34 watts total power at 1% distortion. 
The IHFM power bandwidth (the fre- 
quency limits at which half the 
mid -range power is obtained at rated 
distortion, in this case we used 1%) 
was 20 to 20,000 cps, with reference to 
the power output at 1000 cps. When 
only one channel was driven, approxi- 
mately 20 watts per channel could be 
obtained. It is quite possible that the 
Fisher rating of 28 watts per channel 
(music -power output) can be developed, 
though we did not verify this due to the 
basic difference in measuring technique. 

The intermodulation distortion at 
usual listening levels was under 0.3%, 
reaching 2% at 17 watts. Even at the 
very low frequency of 20 cps, the har- 
monic distortion was under 1% up to 
7 watts output (per channel) which is 
above average performance for a mod- 
erate- priced integrated amplifier. 

The sensitivity on "Phono" input 
measured 3 mv. and on "Aux" input 
measured .2 volt, both for 10 -watts out- 
put. Separation on "Aux" input was 
found to be 35 db. 

The RIAA phono equalization was 
within about ±3 db from 30 to 15,000 
cps, and the over -all frequency response 
with tone controls in the indicated flat 
positions was ±1.5 db from 20 to 18,000 
cps. The filters, as on other Fisher am- 
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CITIZEN BAND 
CLASS "D" 

CRYSTALS 
All 22 Frequenci in Stock 

TEc6N XAS 
K 

es 

3rd overtone. .005% tolerance -to 
FCC requirements. Hermetically sealed 

t /t" pin spacing -.050 95 
pins available, add 15c 

each 
matched sets for all CB units at 

set. Specify transmitting frequency and 
model number of equipment. 

11 

meet all 
HC6 /U holders. 
pins. (.093 
per crystal.) 
We can supply 
$5.90 per 
make and 

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, 
27.0a5, 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 
stock for immediate delivery-all channels. Pin 

diameter .050. $2.95 ea. .093 pin spacing, add x.mismmm - - - -n= -psi 
SEALED OVERTONE CRYSTALS Supplied in 

metal HC6 /U holders. 
in spacing .486, diameter .050 ' 

15 to 30 MC .005 tolerance $3.115 ea. 
30 to 45 MC .005 tolerance $4.10 ea. ' 
45 to 60 MC .005 tolerance $4.50 ea. ======= .........11 

QUARTZ CRYSTALS r For every service 
All crystals made from Grade 

>E7LL ' 
"n' Imparted quartz- ground 
and etched to exact frequen- 
ties. Unconditionally guaran- nzos teed! Supplied in 

emit FT 
Pin diameter .09 spacing 

3 
CRIA /AR holders pin spac- 
ing rh" pin diameter .125 
MC -7 holders pin spacing /" 
On diameter .125 
FT -171 holder pin spacing s/a 
banana pins 

MADE TO ORDER CRYSTALS 
KC to 2600 KCt 005% tolerance $4.50 ea 
KC to 9000 KCr .005% tolerance $2.SOeu 
KC to 11,000 KCt .005% tot. $3.00ea 

Specify holder wanted 

ANY AMATEUR, NOVICE, TECHNICIAN 
BAND CRYSTALS 

meters 3701.3749 KC .01% tolerance 

meters 7034-7082 KC 
meters 713-7182 KC 

5 0 e a. meters 8335-8650 KC 
I KC) 

MARINE FREQUENCY CRYSTALS -All marine fre 
quencies from 2000 -3200 KC .005 tolerance $2.50 
ea. (supplied in either FT -243, MC -7 or FT -171 holders) 
STOCK CRYSTALS in FT -243 holders from 5675 KC 

8650 KC in 25 KC steps 75c 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) 50c 
ea. Pin spacing s /s" Pin diameter .093 
Matched pairs -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- 

s $4.50 ea. 
Socket for FT -243 crystal 15c ea. 
Dual socket for FT -243 crystals 15c ea. 
Sockets for MC -7 and FT -171 crystals 25c ea. 
Ceramic socket for HC6 /U crystals 20c ea. 

Write for Catalog #967 with oscillator circuits. 

IASK 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 samples 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 
Use coupon 

TEXAS 
Dept. R -12, 

For Fastest 

FILL OUT AND 
DER FOR SHIPMENT 
EXTRA COSTI 

FROM OUR NEW FLORIDA PLANT 
below for 1st Class shipment 

CRYSTALS 
1000 Crystal Drive, Fort Myers, Fla. 

Service, Phone WE 6 -2100 

ATTACH THIS COUPON TO YOUR OR- 
VIA 1ST CLASS MAIL AT NO 

I 
I 

ZONE....$TATE 
, items subject to prior sale and change of 

notice. All crystal orders must be ac- 
by check, cash or M. O. with .. PAYMENT 

NAME 

ADDRESS 

CITY 

TERMS, All 
price without 
companied 

sl! 
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"TAB" SILICON 
NEWEST 

3s /ply 
5 So 
.09 

/piv 
2500 /400 

.3B 
rms/plv 
560/800 

.83 

750MA* 
TYPE! 

D.C. or Batty. 
s /ply 

70 /100 
.17 

s /ply 
350/500 

.50 
m es/ IV 

630/900 
.98 

DIODES 

LOW LEAKAGE 
Derate 20% 

r s /Div 
140/200 

.22 

s /ply 
420 /600 

.63 
/ply 

700 /1000 
1.08 

.'417,y Gtd.t 

* 
/ply AC 

210 /300 p, 
.31 DC 

ems /piv & 
490 /700 L. .77 

s /ply A 770/1100 
1.35 !) 

L 

Low Priced T300 Silicon Diodes 
Rntcd 400 piV /28 firms[, 3006 a 1d 100C 

.25 each; 30 for $7: 00 for $22: 500 for $100 

Diode order $10 shipped Post free 

CAM Octal Silicon-SWIG-Tube Replacement 
1120Rms 1600 Pia 1.4 a; 2 for $6; 4 for SSO 

NEW BATTERY 

For 6 Or 
Trickle i 
10 amps 
ban cries. 
Built ready 

BC6125 
606126 up 

SILICON 
Operation 

D.C. 
Amps 

2 
3 
6 

12 
35 
70 

240 

CHARGER 
BC6125 
12 Volt 
Full Charge 

Charges 6 

to use 
pa 
to 2 amps.. 

POWER 
Up 

SOPIV 
356ms 

.25 

.60 

.70 

.85 
1.80 
3.75 
4.80 

Batteries 
p to 

& 12 volt 

$14.00 
$7.45 

DIODE 
to 125 °C 
100PIV 
70Rms 

.3$ 

.85 
1.00 
1.20 
2.15 
4.50 
5.70 

lies 
VrrV', 
/CgI 

STUDS. 
Case Temp. 
150PIV 
IOSRms 

45 
1.00 
1.25 
1.50 
2.50 
4.95 
6.90 

IVY 

Q 

200PIv 
140Rms 

.55 
1.25 
1.50 
1.70 
2.90 
5.60 
8.40 

D.C. 
Amps 

2 
3 
6 

12 
35 

240 

Derate 
D.C. Blocking! 

SOOPiv 
210Rms 

.80 
1.50 
1.75 
2.00 .95 

10.80 

20% for 
*Stud 

400Piv 
280Rm 

1.00 
1.80 
2.00 
2.20 
6.10 

15.30 

Battery or 
mounted 

500Piv 600Piv 
35ORms 420Rms 

1.50 1.95 
2.10 2.65 
3.70 5.20 
3.90 5.70 

FOR QUANTITY 
Export 

on0Comó nys 
Letterhead! 

Capacitive Load or 
on Heat -sink 

TWO 866A5 and FILAMENT CB 
XFMR 10 Nv insltd SPECIAL 

"TAB" FOR TRANSISTORS 8 DIODES! I I I 

Full Length Leads Factory Tested 6. Guaranteed! 
PNn 

a T036 Round p Toi Dia- 
mond U.S.A. M)grdl 

211442 ?2172285$3 @ ; 214443, 
211174 $4 a .6 for $23. 20 for $70. 
3 Amp. 2N155, 2N156 2N255 
2N256. 2N307, 211554, TO3GP. .4d e. S for $2; 100 for $35. Write for other typas. 

PNP 2N123. 210107, CK722 5 for $1 
NUN 2N202, 293, 2N107 CIC722 S for $1 

111' 2N223 800 r@@. 12 lOr $9. 100 for 565 INP 2N670 /3006IW 500 G. 10 for $4. 50 tor 
18. 

PNP 211671/1 Watt 750 @, 10 for S6, 50 fur . 

25. 

Kit Glass Diodes equiv. 1Nf4n, 40, 48. 51, 60, 
64, 87 105, 109, 147, 267. 268, 295, 12 for 
$1, lob for $6. 1000 for $50. 

Round or Diamond Base Mica Mtg. Kit 300 ea. 
Power Heat Sink Fins 80 Sq. in. $1.39 

'VARSUPERIOR" 
Powerstat Types 10mer 

185 Watt O to 132V Special $6 each; 2 for $10 

Power Converter Transistorized! 
12VDC 

to 500VDC 
UP to 200MA 

102 Watts Tap at 
z00 

$33 12VDC 
12VDC to 250VDC to ISOMA 

Type 01225E 330 

"TAB" FOR THE BEST KITS! 
4 SOLAR SUN CELLS SS 
S TRANSISTORS PNP ASstd S1 
3 POWER TO3 /TRANSISTORS $1 
6 SUBMINIATURE Tubes Si 

"TAB" 
TERMS: Money Back 

Balk 
Guarantee! 

F.O.B. 
or C.O D. 25T 

Shoe 
Prices 

shown subject to Change. III WA Liberty St.. N.Y. 6. N.Y. 
.Send 25e for Catalog 

PHONE: RECTOR 2 -6245 

.r a4y ^iA 
B.S.r degree -36 mos. B.E. degree -27 mos. 
Accelerated year -round program prepares for early 
employment in fields of Science and Engineering. 
Regular 4 -year program for B.S. Degree completed 
in 36 months, special engineering degree program 
S27. Classes start - J , March, June, July 
eptember. Quality education Graduates employed 

from coast to coast. Government approved for vet- 
eran training. Students from 50 states, 90 countries. 
20 buildings: dorms, gym. Campus. Save time and 
money. Earn board while studying. Write for catalog 
and complete information. 

912 E. Washington Blvd., Fart Wayne 2, Indiana 

INDIANA TECHNICAL COLLEGE 
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plifiers, have excellent sharp cut -off 
characteristics, with cutoffs at about 
40 and 5000 cps, and virtually no effect 
on the program content, but with effec- 
tive reduction of rumble or scratch. 
Tone -control range was normal, from 
+17 to -13 db at 30 cps for the bass 
control, and from +17 to -21 db at 15 
kc. for the treble control. 

Our chief criticism, admittedly a very 
minor one, concerns the presence of the 
two magnetic input level controls on 
the front panel. These could have been 
located in the rear of the amplifier, 
where they would have less chance of 
being unwittingly disturbed, and with 
a corresponding reduction in the num- 
ber of front -panel controls. Apart from 
this small point, the Fisher X -101 -B 
rates as one of the better stereo ampli- 
fiers in its price class. It has sufficient 
flexibility for practically any music sys- 
tem, and enough power to drive all but 
the lowest efficiency speaker systems. A 

SCIENCE AND MATH CONTEST 

TO STIMULATE interest in basic sci- 
ence, the Universal Field Foundation 

is sponsoring a science and matis con- 
test. The problem is to express at least 
40 physical properties or physical con- 
stants, including length, time, mass, 
force, energy, charge, momentum, in- 
duction, reluctance, resistance, magnetic 
field, and current in only two basic units, 
so that definitions of the 40 properties 
in the two basic units are consistent with 
basic experimental evidence given in en- 
gineering handbooks and physics texts. 

For example, if the two basic units 
chosen are Length and Time, sonic of 
the 40 definitions would be: Length= 
Length; Time =Time; Area = Length'; 
Volume = Length'; Velocity = Length/ - 
Time, etc. 

It is possible to work out these defini- 
tions and express diem in ternis of high- 
school algebra. However, in applying the 
basic equations to actual problems ad- 
vanced mathematics may be necessary. 

The prizes are $100 for the first cor- 
rect set of equations received, $50 for 
the second correct set, and $25 for the 
third correct set received. The contest 
closes when the three correct sets of 
equations have been received or on June 
1, 1962. At the close of the contest, the 
equations will be published and the 
names of the winners given to newspa- 
pers. 

Anyone may enter this contest except 
persons connected with Cornell Aeronau- 
tical Laboratory, Bell Aircraft of Buffalo, 
the University of Buffalo, or members 
of their families. 

Send entries in triplicate to Universal 
Field Foundation, 435 Crescent Ave., 
Buffalo 14, N.Y. 

Full Color 
Giant Fold -Out 

Charts Still 
Available! 

Here's a complete series of colorful, 
authoritative fold -out wall- charts (orig- 
inally appearing in the pages of ELEC- 
TRONICS WORLD) - yours for only 
15¢ each. All in full-color--each suitable 
for framing. 

2. Hi -Fi Crossover Network Design Charts: 
Tells how to build speaker nets for 
any crossover frequency. Complete 
coil -winding data, capacitor values 
given. 

4. Bass -Reflex Design Charts: Complete 
data on building own bass -reflex en- 
closures 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. 

Reprint of: 

7. "Build a Citizens Band Transceiver" - 
complete details on building an 11- 
meter transceiver for Citizens Band 
service. 

IMPORTANT: ORDER BY NUMBER! 
OUR SUPPLY OF THESE FOLD -OUT 
CHARTS LIMITED. OFFERED ONLY 
ON A FIRST COME, FIRST SERVED 
BASIS. 

Send 15f per selection to 

ELECTRONICS WORLD 
Box 378, Church Street Station 

New York 8, New York 

The Battery That's Used in 
Guided Missiles Now Released 

as Government Surplus 
For Photography, Aircraft, Models, 
Searchlights, Radios, etc. $.95 ea. 

1 Poslpaid 
Slntered-plate Nickel -Cadmium alkaline 
storage 

batteries desined for 'NINE" 
now Missile surplus due to design 

change. A lifetime battery with no known 
limit of service lover 5000 recharges on 
test without loss of capacity!. Other fea- 
tures: virtually Indestructible, compact a 
lightweight. withstands heavy shock and 
vibration. Flat voltage a during dis. 
charge retains charge year or more. high 
discharge rate up to 50 amps, 

o 
for this 

cell. no corrosive fumes to harm clothing 
or nt. equipme spill -roof construction. 
discharge in any position. Indefinite star. 
age wi 
temperatures á 1 6O0 F ttoo +20° 

operates 
FEac 

cell is approx. 4 ampere hour Capacity. 
Nominal ltage per cell Is 1.2 lts. 
IA 6 V. battery requires 5 cells.) Cell 
el 

a. 
a Uses votassium.Hÿ roxlde 1(3Óqq i 

telectrolyte. 
Negligible loss during life- 

ime service. Ado ly distilled water 
a year. A fraction of Government 

cost . 
Used Test Cells $1.95 ea. Postpaid 
Brand New Cells 2.95 ea. Postpaid 
6 AMPERE HOUR CELLS size 41/2" H. x 21/2" W. x 
2/4" T. Used test cells $2.95. New cells $3.95 ea. 

Ali cells guaranteed to your satisfaction 
or money refunded (less postage). 

ESSE RADIO COMPANY Dept. EW 

42 W. South Street Indianapolis 25, Indiana 
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Transmitter Tube Testing 
(Continued from page 43) 

simple but there is more to this system 
than one would expect. Needless to say. 
substituting a new tube in your own 
transmitter requires that you should be 
absolutely certain that any conditions 
in the transmitter which might have 
caused the original final amplifier tube 
to become defective, other than normal 
aging, are rectified prior to placing the 
new tube in the socket. You could ruin 
a new and perhaps expensive tube. 

Unless the tube to be tested has short 
circuits existing between tube elements, 
the tube may be installed in a fellow 
ham's transmitter, providing his trans- 
mitter makes use of the same tube type 
and operation of the tube checked 
against transmitter operation with a 
known good tube. In order for this type 
of test to amount to anything conclu- 
sive, the transmitter being used for tube 
testing must be completely free from 
parasitic or other self oscillations. 

Swapping tubes in the final amplifier 
and then checking meter readings and 
power output can give you a good idea 
as to how the tube under test is behav- 
ing. If the final amplifier does not func- 
tion properly when loaded by the anten- 
na circuit or when subjected to modula- 
tion, then the final amplifier tube being 
tested may definitely he defective. 

One way to be sure a final amplifier 
tube in the transmitter is going "soft" 
is to make a chart of meter readings 
and dial settings when the transmitter 
is first placed in operation. This as- 
sumes that the transmitter is working 
properly to start with. Over a period of 
time, the meter readings may change 
somewhat or it may be noticed that the 
drive control must be advanced to a 
higher position than when the transmit- 
ter was initially operated. Perhaps the 
same final amplifier loading will not 
cause the same amount of plate current 
to be drawn. These and other indica- 
tions may alert you to future tube fail- 
ure. Remember, most of the time your 
transmitting tubes will fail when you 
wish they had not, possibly during an 
important contest or an enjoyable con- 
tact -not while the transmitter is off 
the air. Again, log all dial settings and 
meter readings when you first operate 
your transmitter and are certain that 
it is operating properly- whether it is 
a commercially manufactured unit, a 
kit type, or a "home- brew" transmitter. 

As mentioned previously, testing of 
transmitting tubes by the ham is not 
a simple matter, but why give up hope? 
Performing the static or dynamic tests 
as outlined in this article may prove to 
you that the trouble with your trans- 
mitter is not your final amplifier tube 
but some other component -thus sav- 
ing an innocent tube from the trash 
can. Even if you do not presently have 
need for testing your transmitting 
tubes, try testing them as described 
some evening when you are in an ex- 
perimental mood. You may discover 
some things about vacuum tubes you 
never before realized. 

January, 1962 

NEED 
THIS... 

SAVE UP TO 
50% ON 8-A 
SELECTED 

KITS 

TOP VALUES 
I 1 POWER 
AND HAND 

TOOLS 

Nt -F1 AND 
STEREO 

SYSTEMS 8e 
COMPONENTS 

PAGES 
OF BARGAINS 

NOT IN ANY 
OTHER CATALOG 35 -A- 

BURSTEIN -APPLEBEE CO. Dept. EW 
1012 -14 McGee St., Kansas City 6, Mo. 

BURSTEIPS- APPLEBEE CO. 
Rush me New 1962 B -A Catalog No. 621 

ROSH COUPON 

TODAY! 

NAME_ 

ADDRESS 

CITY STATE 

Detect Police Radar Traps Before 
They Detect You vlan: $s.0o Kits $29.95 Y wired Units $29.95 

RADAR 
Both S and K Band Oper. anon Kits an d wired units 
shipped wit S band an- 
tennas unless otherwise 
Specified. 
Cost of plans refunded with purchase of kit or wired unit. 

WARDELL SMITH. ELECTRONIC DESIGNS 
6$ Glenwood Road 

pat. prndrn,, Upper Montclair. New Jersey est. 1924 

KING 
Extra antennas 

$4.50 each 

Lo 

You bet we'd be.... if we were 
to tell you all about AUDION'S 

'Out of this World Hi Fi Values' 

audioin 
2541 Oxford Road 

Massapequa,NewYark. 

Write Iar 

free 

Catalog 

-0 ELECTRONICS 
V.T.I. training leads to suc- 
cess as technicians. field an- 
gincers, specialists in com- 
munications, guided missiles, 
computers, radar and automa- 
ton. liasic and advanced 
courses in theory and labora- 
tory. Associate degree in elec- 
tronics in au months. B.S. in 
electronic engineering obtain- 
able. ECI'D accredited. C.I. 
approved. Graduata in all 
branches of electronics with 
major companies. Start Fchrn- 
ary, September. Dorms, cam- 
pus. High school graduate or 
equivalent. Catalog. 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RD, Valparaiso, Indiana 
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7 TUBE, 10 WATT 

STEREO 2495 
AMPLIFIER 

IDEAL FOR CUSTOM INSTALLATION 
PUSH PULL OUTPUT ON MODEL N -1000 
EACH CHANNEL- 

WITH GERMAN 
MADE REX 4 
SPEED STEREO 
CHANGER FOR 47.95- 

6 MATCHED STEREO SPEAKERS $16.00 EXTRA 
tnown'll [deco 

Stereo Amplllier Sale! Buy these nationally 
cost. New ModelRR- 1á00,r 7 tube. °atttheir 

Original 
m pf watts channel with 

I 
cs for each hannel pense 1S to `p. Attractive 

and Brown ean panel 18' y ti ̂ o zÌ. Bala with separate cons and Tone controls. Balance 
han . rs e 

o 
ind 2 Iut for 

ae1 pl on caridg or radio tuner (npos 
tch..Control 

panel removable and has SO^ 
Input, 

cables for Custom Installation. Separate plug-in speaker cables match any R ohm Hl -FI speakers. Amplifier size: 121 /ss- L. 41,2- H. s Nai4- D. with control panel aor 71 deep with panel removed. d. Comete with tubes 
nd Instructions for 110V. 00 °Cycle AC operation. Shpg. 

. e lbs. sale price. 024.íD,` 1. speakers and record changer. No. BPS deluxe brushed brass ntrol plate 15x31/.. to replace brown plastie panel, eÌ.00 extra. 
H -10011. 10 watt Stereo Amplifier with famous Denman 
made 'REX" 4.spHeA stereo record hanger on mahog- 

sterany base. all for 547.95. Diamond Stylus for 
eoV the of cartridge. $2.00 entra. (add 11 ibs: clam. wt.) Matched set of 0 stereo speakers. $10.W extra. 
get 

4^ tweeters °for just $1ßÚÓ- extra 
.when 

speakers and 2- 

Ills. 
p r shim. svlth the H -1000 stereo amplifier. (ads 121/ 

RITE. ,) 
WRITE FOR McGEE'S 1961, 176 PAGE CATALOG 

McGEE RADIO CO. 
1901 McGee St., Kansas City 8, Missouri 

STANDARD 

TRANS VISION,IN 

1 YEAR GUARANTEED 

RADIO -TV TUBES 

ONE OF THE 

LARGEST 
INVENTORIES 

IN THE 

COUNTRY 

ORDER SNIPPED SAME DRY RECEIVEO. 

SNIPPING 
PAYS YOUR POSTAGE 

NS: STANDARD 
steers a, SI O st 

NS VISION 

U.I.A. and Terntenes. Sena slam.. pastas* en Cal. 
sen and frmee erzen. Any erde. loss than DIO slain 2Se n,naen0 chaise. Sena Sf. on C.O.D.s. 

ANY RECEIVER TUBE NOT LISTED ALSO AVAILAOLE 
AT 13. EACH! 

STANDARD TRANS VISION, INC. 
3750 E. 10th CT. HIALEAH FLORIDA 

Phone. OXford 1 -5331 
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Don't Overload Capacitors 
(Continued from page 37) 

resistors of equal ohmic value must be 
connected across equal capacitors, as 
shown in Fig. 9. High value resistors, in 
the order of 470,000 ohms, should be 
used to limit the power dissipation. 
Don't forget that placing capacitors in 
series reduces the total capacitance. 
Here the equivalent capacity of two 
4 -µf. capacitors in series is 2 µf. 

Voltage Doublers 

A conventional voltage doubler is 
shown in Fig. 10. The purpose of this 

117 V.A.C. 

Fig. 10. Doubler filters are in series. 
Stepped -up output divides between them. 

circuit is to supply a d.c. voltage ap- 
proximately twice that which would be 
supplied by the conventional half -wave 
or full -wave configuration. Since this 
circuit is used in many television -set 
power supplies, proper voltage rating 
of capacitors C, and C2 should be of 
interest to service technicians. On one 
half of the a.c. input wave, capacitor 
C, charges up to 1.414 times the r.m.s. 
value of the voltage across the trans- 
former secondary. C2 charges up to 
1.414 times this value, through the sec- 
ond rectifier, on the negative half of 
the a.c. input wave. In the example 
shown, capacitors C, and C2 will each 
charge up to 1.414 x 250 or 354 volts 
with the polarity as shown. The load 
sees two capacitors in series, each with 
only 354 peak volts for a total of 708 
volts. Since, in most cases, these capaci- 
tors will be electrolytics, allow about 
a 10 per -cent safety factor. Therefore. 
capacitors 01, and C2 should each be 
rated for 400 volts, rather than the 
peak, combined output. 

Special Applications 
Every capacitor possesses some in- 

ductance. In conjunction with its ca- 
pacitance, this value can form a parallel 
resonant circuit at some frequency that 
might be within its working range. At 
this frequency, the resonant capacitor 
behaves like a resistor, gets hot due to 
the high circulating currents, and can 
possibly destroy itself. For this reason, 
in most bypass applications above 1 

megacycle, designers will shunt the 
large capacitor with a small one of 
about one -tenth the value of the large 
one. At frequencies higher than 2 mega- 
cycles, special care should be taken to 
select a component so constructed that 
it can be satisfactorily used at high fre- 
quencies. Mica, ceramic. glass, and air 
capacitors are usually used. 

In applications where a capacitor is 

used in conjunction with a high -value 
inductance, sudden interruption of the 
current status within the inductor 
(switching on or off) can cause abnor- 
mally high voltages to be generated by 
the inductor. These voltages can appear 
across an associated capacitor and cause 
it to fail. The modulated circuit of Fig. 
4 and the power supply circuit of Fig. 6 
are examples of such usage. In most 
cases, the reduction of transients must 
be accomplished by extra protective dr- 
cuitry, since the actual transient- voltage 
magnitudes that can be developed under 
all conditions are difficult to predict. The 
individual must use his experience and 
intuition in many such instances, and, 
when in doubt, he should add another 
safety factor of 50 per -cent to his ca- 
pacitor voltage ratings. 

When rating your capacitors, don't 
forget to allow for line -voltage fluctua- 
tions. Even though our power companies 
try to maintain their output at 117 
volts, experience has shown that most 
electrical equipment plugged directly 
into the power mains will be subjected 
to variations from 105 to 125 volts. The 
high line voltage can be disastrous to 
a marginally rated unit. For example, 
the power transformer of the power 
supply shown in Fig. 7 is designed to 
produce 250 volts output with 117 volts 
in. Should the line voltage rise to 125 
volts, the r.m.s. voltage across the sec- 
ondary will increase to 125 x 250/117, 
or 267 volts. And, since capacitor C, in 
Fig. 7 is subjected to a peak voltage 
equal to 1.414 times this value, it must 
withstand 378 volts. Thus a 400 -volt 
electrolytic may not have a sufficient 
safety margin. Therefore, always as- 
sume that a high line voltage exists 
when determining voltage ratings for 
capacitors. 

It would be almost impossible to dis- 
cuss all capacitor applications. How- 
ever, most of the more common cases 
have been reviewed with regard to spe- 
cifying voltage ratings. A little thought 
and conservatism in determining this 
value will avoid unnecessary "down 
time" on your electronic equipment. 
Eliminate a potential source of serious 
trouble by not overloading your ca- 
pacitors. 

WHOLESALE ONLY? 

FTI 1°A:11 

UORt'S 

"I run my own service business and I'd like 
to buy a condenser tube." 

ELECTRONICS WORLD 
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A. C. Meter Calibration 
(Continued from page 60) 

to heat the resistor to 100 °. If you 
wanted to read in the same tempera- 
ture range while checking different 
voltages, the resistors would have to be 
chosen so that about .3 watt of power 
would be consumed across them. Sup- 
pose, then, that you were making a 
check at 12 volts. Starting out with 
W =EVR, we determine that you would 
need a resistor whose value is about 
480 ohms. Current through it will be 
about 25 milliamperes. 

A variation of the method outlined 
provides even better reliability but is 
also much slower. This is to let the re- 

a sistor, with the voltage across it, heat 
a much larger body, and to read the 
temperature of the larger body. Thus 
with the resistor immersed in an oil or 
water bath and with the temperature of 
the entire bath stabilized, you would 
avoid the effects of small air currents. 
The bath would stabilize more homo- 
geneously than the resistor alone. How- 
ever this takes a great deal of time and 
would be considered only by a perfec- 
tionist. As outlined. the method will 
give far more precision, after calibra- 
tion, than is normally expected from 
a conventional a.c. voltmeter. 

A final word of caution: if you are 
going to use your a.c. voltage sources, 
as checked here, for later reference, 
remember to do this with the resistors 
that were used in the first step across 
them. When the resistors are not load- 
ing these sources, voltage output will 
usually go up. 

True enough, the method is a pains- 
taking one. However, what other means 
do you know of for such accuracy, if 
you work carefully, with tools that are 
simpler or more readily available? 

t 

CLEANING CORRODED 
BATTERY CONTACTS 

By HERB BROWN 

BECAUSE of bitatery leakage, it is not 
uncommon for the contacts in buttery 

holders to suffer front corrosion, This is 
a frequent problem with transistor ra- 
dios, especially since the resistance of the 
impaired contact area becomes a factor 
with the low power -supply voltages used. 

To make reliable repairs, keep on hand 
a dilute solution of hydrochloric acid, 
consisting of one part of the acid to four 
parts of water. You can get an ounce of 
the acid from your druggist. When pre- 
paring the solution, be sure to add the 
acid to the water, rather than the water to 
the acid, and avoid contact. Store in a well 
stoppered container made of materials 
that will not be etched by the solution. 

First wipe the corroded contact areas 
clean of the deposit, scraping with a knife 
if necessary. Then apply the solution -a 
pipe cleaner is a handy applicator -and 
leave the solution on the metal for five 
minutes. Carefully wipe away the affected 
area, apply a heated soldering iron, and 
tin witlt a good 60/40 solder, This pro- 
cedure is not only effective in restoring 
the contacts but provides some insurance 
against future corrosion. A 
January, 1962 

FAST, DEPENDABLE 

TUNER 

REPAIR SERVICE 

It just makcs 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 be fixed and 
shipped out the next. Cost is only $8.50 and $15 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 arc 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. 

ALL 

MAKES 

yr 

ONLY vo INCLUDING 

ALL PARTS and LABOR 

24 -HOUR SERVICE 

6 -MONTH WARRANTY 

Tuners Repaired on 

Approved, Open Accounts 

VICE MANAGER TUNER DIVISION DEPT. 6 

SARKES TARZIAN INC 
east e;R,we mae ewoR.moml,. inaiaoa 

tagal rant 
TRx UEACTURERS OF TOVERS ... SEMICONDUCTORS ... AIR 
TRIMMERS ET RADIOS ... AM.FM P50105 AVOID 
TAPE .. . BROADCAST EQUIPMENT and Sw6x.RABOIT GRILLES 

NEVER FAIL - 
ZONE 

YOUR MAIL 

The Post Office has divided 106 cities 
into postal delivery zones to speed 
mail delivery. Be sure to include zone 
number when writing to these cities; 
be sure in include your zone number in 

your return address -after the city, be- 

fore the state. 

engineering degree in 27 mos. 
Become an Electronics Engineer. College graduates 
enjoy higher income ... sure advancement. Major 
corporations visit us regularly to interview and em- 
ploy seniors. BACHELOR OF SCIENCE DEGREE 
IN 27 MONTHS in Electrical (Electronics or 
Power major), Aeronautical. Chemical, Mechan- 
ical, Civil Engineering. IN 36 MONTHS a B.S. 
Degree in Business Administration. Small classes. 
Campus. New dorms. Low cous. Enter Mar., June, 
Sept., Jan. Founded 1884. 

Write I. H. McCarthy for Catalog and 
V "Your Career in Engineering and Com- 

merce" Book. 

TRI -STATE COLLEGE 
1612 College Avenue Angola, Ind. 

N0...Tomorrow 
and for years to come! 

e 

e 

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 9 lbs... 43/4 x91/2 x 111/4 
FCC Type accepted' 

r 

tr 

RADIO CORPORATION 
3050 West 21st Street Brooklyn 24, N. Y. N, 

Please send me complete information 
on Model "E" CB Radio. 

NAME 

t *in preference to only certification ADDRESS 

with l pair of 
crystals. microphone 
and power cables 

7A $ 7950 J STATE vu 

/ i 
I 
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FM STEREO AT LOW COST 
A "value packed" combination for exciting stereo FM entertainment! Tuner has pre - 
assembled, prealigned FM tuning unit for fast, easy assembly. Features flywheel 
tuning, automatic frequency control, handsome modern styling. Stereo converter has 
self- contained power supply, cathode follower outputs for A & B channels. 12 lbs. 
Kit AJ -31S (includes AJ -31 tuner and converter)...no money down, $7 mo 

Saves $2.50 only $69.95 

SPACE- SAVING AS -81 SERIES 
MINIATURE HI -FI SPEAKER SYSTEM KITS 
Measures only 103/4" x 61/2" x 63/8 ". 70- 14,000 cps 
response. 6' woofer, 3" tweeter. 8 ohm imp. 6 watt 
power rating. Factory assembled cabinet. 10Ibs. 
Kit AS-81 ...Unfinished $17.50 

.Mahogany or Walnut $19.95 

SAVE TIME & STEPS WITH A HEATHKIT INTERCOM SYSTEM 
Complete indoor & outdoor communications facilities in easy to build kit forni. 
All- transistor master handles up to five indctor or outdoor remotes. Powerful 1 

watt output and specially designed frequency response assure crisp, clear com- 
munications. Costs only 5c a month to operate! 
Kit GD -121 Master Station ... 5 lbs.... no money down, $5 mo $29.95 
Kit GD -131 Indoor Remote ... 3 lbs $ 8.95 
Kit GO -101 Outdoor Remote ... 2 lbs. $ 5.95 

¡! Illllllii i! 
1I!I IfI Ìhllill 

() 11I'%IIGlI,I!t;1'i- ", a, 
y 

"CORDLESS" AM RADIO 
Battery powered. 4" x 6" PM 
speaker; transistorcircuit;ivory 
& green. 3 lbs. 
Kit GR -131 Radio 

(less battery) $19.95 
GRA- 131.1: Battery pack 

2lbs. $1.10 

HEATHKIT® offers MORE -more new 

Whatever your interest, there's a 

Heathkit for you. Over 250 kits- each 
priced to save you money. Guaranteed 
to be easy to build and to provide years 
of enjoyment and superior performance. 

Why take chances in kit buying - 
Heathkit's broad guarantee 
assures satisfaction every time. 
Compare this guarantee with any competitive 
electronic kit manufacturer. See why Heathkit 
gives you more. Our pride in our quality, in 
our reputation and goodwill, in our pains- 
takingly engineered "check -by- step" instruc- 
tions is reflected in the unconditional guaran- 
tee that you, regardless of technical knowledge 
or experience, can build any Heathkit. 
\ IIIIIIIIIIIIttItIItIIIIIIIIIiiI / 

MONEY BACK GUARANTEE 
The Heath Company unconnitionally guaran- 
tees that you can build any Heathkil product 
and that it will perform in accordance with our 
published specifications, by simply following 
and completing our check -by -step instructions. 
or your purchase price will be cheerfully re- 
funded. 
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COMPONENTS TOOLS TEST EQUIPMENT HI -FI AUDIO CB HAM COMMUNICATIONS 

New Products 
and Literature for 

Electronics Technicians 

Additional information on the items 
covered in this section is available 
from the manufacturers. Each item 
is identified by a code number. To 
obtain further details, simply fill in 
the coupon appearing on page 122. 

1 

DOUBLE -BEAM OSCILLOSCOPE 
Cossor Instruments Limited is now market- 
ing its Model 2000 double -beam oscilloscope 

in the U.S. Among the 
features offered in this 
new instrument are 5- 

inc. bandwidth (d.c. to 
í mc.), sensitivity on 
both channels having 
maximum value of I 

my. per cm. deflection. 
built -in variable time. 
base delay, calibrated 
sweep control. built -in 
calibration of applied 
input voltage, and in- 
ternally generated 
marker -trace. This 

marker occurs just 50 nanoseconds after the start 
of the sweep and is used to give an indication 
of the rise -time of displayed pulses. 

The scope uses a 4 -inch flat-screen doublcgun 
tube with independent brightness and focus con- 
trols for each beam. 

BONDING ADHESIVE 

2 
Radiation Applications Incorporated has de- 

vclopcd a new thermosetting adhesive suit- 
able for bonding polyolcfins. 

Called "Raiseal 5002," the new adhesive is 

especially suited to applications involving printed 
circuit boards requiring plastic -laminated copper. 
The new adhesive is effective on polyethylene 
surfaces without pre- treatment by flaming, corona. 
or chemical dips. 

SPLICING MACHINE 

3 
AMP Incorporated has just introduced a new 
technique for splicing 26 gauge or finer 

stranded lead wires to 34 to 44 gauge fine magnet 
wire. The new product is being marked as the 
"Fine -Y -R Splice." 

A special air- and-electric machine is used to 
achieve this new splice. The machine feeds a 

"U" shaped splice on a mounted "Mylar" tape 
to the applicator. The machine also features 
built -in stripping wheels, which are located be- 
hind the machine's crimping mechanism. which 
save time in stripping the fine wire. 

Approximately 300 splices per hour can be 
completed as compared to about 30 per hour with 
soldered splicing techniques. By actuating a foot 
pedal, the operator crimps the splice; the fine 
wire, lead wire, and "Mylar" tape are sheared; 
and the next splice is fed into position. 

TRANSISTOR -RADIO ANALYST 

A 

B &K Manufacturing Co. is now offering a 

unique transistor -radio analyst designed to 
make the servicing of transistor sets easy and 
profitable. 

The Model 960 features a single -point probe 

112 

and includes a signal generator, power supply, 
v.t.v.m., milliammctcr. ohmmeter, and both in- 
circuit and out -of- circuit transistor tester. 

By point -to -point signal injection. it is quick 
and easy to troubleshoot any transistor radio, 
check all circuits stage -by- stage, isolate, and pin- 
point the exact trouble in minutes. 

The unit operates on 117 volts, 50 -60 cps and is 
housed in a functionally designed case measuring 
121/2" x 734" x 41/2". 

DIFFERENTIAL D.C. PREAMP 

5 
Kin Tel Division has announced the develop- 
ment of a new differential d.c. preamplifier- 

floating and narrow band -for general use. 
The Model 459 C/N. with the gain set at -100. 

extends the range of the firm's digital voltmeters 
to 1 microvolt d.c. and provides stable, accurate 
amplification of lowdcvel input signals in the 
presence of high common mode noise and hum. 

Common node rejection is 180 db for d.c. and 
130 db for 60 cps with up to 1000 ohms unbal- 
ance in either signal lead. The input is completely 
isolated from both output and chassis ground may 
be floated up to ± 300 volts with respect to 
ground. 

FLOW CONTROL ALARM 

e 
Terriss -Consolidated Industries has developed 
a new alarm system for liquid flow control. 

Designed primarily for use on automatic filling 
machines, the new unit is a unique device for 
sensing slowdown in pressure lines whether it 
be syrup, liquid, or water. Any failure in the 
supply immediately actuates an alarm bell which 
alerts the operator. 

Sanitary construction is featured throughout 
with contact surfaces of stainless steel. The in- 
ternal diaphragm is of durable neoprene. 

1 

BROADBAND SPECTRUM ANALYZER 
The Electronics Group, General Mills, Inc. 
has designed a broadband spectrums analyzer 

to measure the power and coverage of radio trans- 
mitter jamming signals. This device uses a sitnple. 
precise technique for analyzing the average ri. 
power level and frequency distribution. requires 
low power for operation, is light in weight. and 
supplies data for evaluation at high speed. It 
can be used as airborne equipment or as ground - 
support equipment. 

CHART RECORDERS 

8 
Rustrak Instrument Company has added two 
new chart recorders to its line of minia- 

ture, automatic recording instruments: the 5- 

ampere current re- 
corder and the Model 
113 a.c. power tester 
and recorder (photo). 

The current record- 
er is designed for con- 
tinuous operation in 
reading and recording 
a.c. current. The in- 
strument uses no ink 
or heated stylus and 
records by a dry writ- 
ing process fusing pros. 
sure- sensitise paper. 
making it suitable for 
sise under any tem- 
peratures, humidities, and altitudes. 

The Model 113 is a rugged, portable instru- 
ment for testing a.c. voltage and current condi- 
tions. A selector switch on the front panel selects 
three voltage ranges and four current ranges. 
Through an exclusive "read and write" feature. 
the recorder may be used as a direct -reading 
panel meter or as a recorder. 

MULTIRANGE STANDARDS 

9 
Simpson Electric Company has joust intro- 
duced a new line of laboratory standards 

for general industrial laboratory testing, plant 

incoming inspection, production line applica- 
tions, and for school laboratories. 

The Model 1700 d.c. voltmeter and the Model 
1702 d.c. milliammctcr (pictured) feature the 
firm's self- shielding deep core construction with 
spring- mounted sapphire jewels and hardened 
steel pivots. The meter is temperature compen- 
sated from 15 to 35 degrees C. Hand -stepped, 
hand -drawn white enamel dial with mirror seg- 

ment assures accuracy over the entire scale arc. 
A data sheet giving complete specifications on 

this new line is available on request. 

DUAL -GUN CRT 

10 
Electronic Tube and Instrument Division of 
General Atronics Corp. is now offering a new 

I 2-inch dual -gun CRT which is said to provide 

ELECTRONICS WORLD 
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WORLD -WIDE REACH! 
SHORT WAVE RECEIVER 
Covers 550 kc to 30 me in four bands. Illuminated 
7" slide -rule dial & meter. Versatile controls for top 
reception. "Velvet touch" tuning. Easy circuit 
board assembly. Beige & aqua color. 9 lbs. 
Kit GR -91 . , . no money down, $5 mo $39.95 

NEW CITIZEN'S BAND TRANSCEIVERS 
New high -efficiency transmitter. 3- crystal controlled 
transmitting channels; single crystal or variable 
receiver tuning. Adjustable squelch, automatic 
noise limiter. Press -to -talk mic. Signal meter. 13 lbs. 
Kit GW -11 ... specify AC or DC .. 
no money down, $7 mo ea. $66.45 

NEW! FIRST COMPLETE FILTER -TYPE 
SSB TRANSMITTER IN KIT FORM! 
Another Heathkit first! Every desired SSB feature at half price. Send for full specifi- 
cations and compare for yourself! Operates 80 through 10 meters with out -of -band 
coverage for MARS operation. 180 watts PEP -SSB & CW, 75 watts AM. Parallel 
6146's in final. All power supplies built -in. Unique simplified alignment procedure! 
Kit HX -10 SSB TRANSMITTER...92 lbs... no money down, as low as $22 mo.$334.95 

POCKET SIZE 
" WALKIE TALKIE" 
4- transistor; crystal - 
controlled. Range I 

mile. Easy circuit 
board assembly. 2 lbs. 
Kit GW -31 ea. $24.95 

RESISTANCE & CAPACITOR DECADES 
Provide precision resistor values from 1 ohm to 999,999 
ohms in one ohm steps, at 1/2 of 1% accuracy ... capacitor 
values from 100 mmfd to 0.111 mfd in 100 mmf steps. 
Kit IN- 11...6 decade resistance kit...4 lbs.... 

no money down, $5 mo $24.95 
Kit IN-21. .3 decade cap^citor kit. ..3 lbs $17.95 

kits, better guarantee, easier terms 
Don't wait to buy the kit you need! 
Heathkit's easy terms let you 
enjoy it while you pay! 

No need for cash. Beginners, enthusiastic 
amateurs and dedicated professionals will find 
kits to meet their needs . .. and pocketbooks. 
Here is tremendous quality at the lowest pos- 
sible cost PLUS new relaxed .credit terms. You 
can purchase any kit from $25 to $600 with no 
down payment and take up to 18 months to 
pay. What's more, when you purchase the kit 
of your choice, you purchase with confidence, 
with the sure knowledge that it will outper- 
form any competitively priced product. Enjoy 
it today ... pay for it tomorrow. Remember, 
no money down and up to 18 months to pay. 
With a Heathkit every dollar invested gives 
double enjoyment, double value! 

L 

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 blanc. Include charges lot parcel post 
according to weights shown. Empress orders shopped adorers charnus collect. An 
prices F. O. B. Benton Harbor. Mich. A 20% deposit os required on all C.D.O. 
orders. PMI's subject to change w,tnout nonce. Dealer and emport pates slighllr 
higher. 

ITEM MODEL NO. PRICE 

Free Catalog! 

end In today for your free 
IOOpage catalog. Over 250 
kits imore than 40 are newt 

this most complete cala- 
I g of kris. Every piece Is 
I p qualdy ... save up lo 
50%. Gel a catalog now and 
r cerve 1962 Healhkd sup 
p enlents. 

This Christmas Give a Healhgifl ... from the Wo Id's Shopping Center for Electronic Kits 
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tracking accuracy over a 10- inch -diameter useful 
area with a maximum error of 0.070 inch. With 
additional electrodes providing further electrical 
correction. accuracy can he improved to approxi- 
mately .050 inch maximum. 

The new Type M1030 is one of a family of six 
12 -inch tubes developed by the firm in recent 
months to provide new radar tracking and fire 
control efficiency. 

TV SWEEP CIRCUIT ANALYZER 

11 
Sencore, Inc. has developed a new TV sweep 
circuit analyzer which is being marketed as 

the Model SSI17. 
Designed to speed the pinpointing of TV 

sweep. sync. and high -voltage troubles. the unit 
I e r e . . 

permits all important checks to be made from 
the top of the TV chassis without removal from 
the cabinet. The SS117 checks horizontal oscil- 
lator. horizontal output, horizontal deflection 
yoke, horizontal output transformer, vertical de- 
flection yoke, and second anode voltage. 

The instrument features a large 0 -300 µa. metes 
for minimum circuit loading. an all -steel carry. 
ing case with full mirror in the removable cover. 
and two 117 -volt a.c. outlets in the cable com- 
partment. 

12 

FORCE WASHERS 
Lockheed Electronics Company has added a 
temperature-compensated force washer to its 

transducer line. Actually miniature load cells, the 
new units approximate the shape of regular bolt 
washers, temperature- compensated for tempera. 
turcs 50 to 250 degrees F. They come in standard 
bolt sizes ranging from 3/16" to I" in diameter. 
The loads for these diameters range from 5000 
to 35,000 pounds, depending on bolt diameter 
selected. 

Accuracies of better than ± 1% of full -scale 
sensitivity arc held for linearity, repeatability, 
and hysteresis. 

13 

NEW TUBE TESTERS 
Jackson Electrical Instrument Co. is now 
offering improved versions of two of its tube 

tasters. The Model 648S (photo) is designed 
especially for service technicians and features 
push -button sequence switching. The unit fea- 
tures 23 separate heater voltages from .75 to line 

voltage. The variable sensitivity shorts test -up 
to 2 megohms -may be made quickly. An angled 
view zig -zag roll chart and an automatic line - 
voltage indicator are standard. 

The second unit, Model 658A. is primarily for 
industrial, laboratory, and engineering applica- 
tions. This model will make all tests on new and 
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old type tubes including: heater continuity, heater 
current. rectifier tests, dynamic "eye" tube tests. 
and grid leakage. 

14 

TRANSLATOR /DISPLAY UNIT 
United Aircraft Corp.'s Norden Division has 
developed a portable, transistorized translator 

and decimal display unit to aid users of analogue - 
to- digital converters. 

The TADD -4 -BCD unit gives an immediate 
digital readout of the encoder in a system -a deci- 
mal equivalent of the information which the en- 
coder is providing at any given moment. The unit 
translates binary coded decimal information into 
the decimal equivalent. 

The unit is completely transistorized and con- 
tains no relays. According to the company. this 
stakes the TADD at least 1000 times faster in 
responding to electrical impulses. 

TANTALUM FEEDTHROUGHS 

15 
Fansteel Metallurgical Corp.'s Rectifier -Ca- 
pacitor Division has announced the availabil- 

ity of a new solid -tantalum, hermetically sealed 
feedthrough capacitor for chassis wall mounting. 
These capacitors carry low -voltage d.c. circuit 
leads through sheet metal portions of electronic 
chassis to effectively bypass r.f. noise. 

Designated Type STAF, ratings range from 
4.7 to 1 µf. for use on 6 to 35 working volts 
maxinmin under 8 to 46 maximum surge volts. 

16 

RECORDING OSCILLOGRAPH 
Minneapolis -Honeywell's Heiland Division is 
now offering a 24- channel, direct -recording 

oscillograplt designed for rack mounting in induts- 
trial, scientific, and aerospace instrumentation 
systems. 

The Model 1508 "Visicorder" can handle 24 

channels on 8" wide paper, with cads channel 
capable of recording individual static or dynamic 
phenomena at frequencies from d.c. to 5000 cps. 
All operating controls are on the front panel of 
the instrument and any of 12 recording speeds 
may be selected before or during recording by 
means of push- button controls. Deflection of 8" 
peak -to -peak is possible and traces are recorded 
at writing speeds well in excess of 50.000 ips. 

COAXIAL DUPLEXER 
Microwave Associates, Inc. has recently intro- 

/ duced a compact. all-solid -state coaxial du- 
plexer for use in microwave applications at the 
L -band. Designed to provide light weight with 
all.solid -state reliability and ruggedness, the 514- 
3477 is for applications which require 5 to 10% 
bandwidth in the 1000.1400 Inc. region. 

Transmitter- receiver isolation at rated power. 
irrespective of antenna mismatch. is 40 db mini. 
mum. The MA -3477 handles 15 kw. peak power 
and up to 60 watts c.w. 

RADIATION DEMONSTRATOR 
Cenco Instruments Corporation is now mar- 

l(/' keting a new portable, lightweight. fully 
transistorized radiation detection instrument for 
industry. 

Called the "Radioactivity Demonstrator." the 
unit provides both visible and audible indica- 
tion of radiation and can be used to demonstrate 
the statistical nature of the frequency of particle 
emission from radioactive material. the depend- 
ency of the detected radiation on the distance 
from the source. and the absorption of different 
types of radiation by various materials. 

Two beta -gamma sources and a shielded Geiger. 

New! Completely 
Revised! .. 
The Cream of 
Modem Service 
Techniques 
Fully and 
Clearly Explained 

The Most Complete, 
Genuinely Helpful . . 

TELEVISION 
TRAINING 4z 10 YEARS! 

Written by a man who has 
actually done the work 
himself and knows how to 
explain things so you're 
sure to understand, this 
big fully revised hook is a 
down -to -earth guide to all 
phases of television servic- 

ing. It saves experienced men loads of time and 
serves as a complete training course for beginners. 

PRACTICAL TELEVISION SERVICING 
by J. R. Johnson first acquaints you fully 
with receiver layouts, sections, construc- 
tion, functions and other data so essential 
to fast, accurate servicing. 

A BIG TROUBLESHOOTING SECTION 
teaches you to pinpoint troubles by quick 
analysis or, when this fails, by signal trac- 
ing or injection. 

CASE HISTORIES on service calls demon- 
strate actual procedures clearly as A -B -C. 

Over 40 pages describe CRITICAL 
ALIGNMENT PROCEDURES including 
connecting and adjusting instruments. 

A Chapter on COLOR TV principles brings 
you up -to -date in this field. 

In short, 448 pages and over 325 clear illustra- 
tions help you handle any job on any set by ap- 
proved professional methods. Includes full details 
on tuners; video IF and detector sections; video 
amplifiers; synchronizing at sweep circuits; picture 
tubes; sound; power supplies; antennas (incl. valu 
able installation tips); quick trouble- isolating 
techniques; wiring; component replacements; short 
cuts . .. and all the rest? 

TRY IT 10 DAYS .. At our Risk! 
Dept. RN -12, Technical Division, #623900 
HOLT, RINEHART and lt'INSTON, Inc. 
383 Madison Ave., New York 17, N. V. 

Send new, revised PRACTICAL TV 
SERVICING manual for 10 -day FREE 
EXAMINATION. If I decide to keep book. 
I will then send you $7.95 plus postage in 
full payment. If not. I'll return book and 
owe nothing. ( #7056571 
(SAVE! Send $7.95 with order and we pay 
postage. Same 10 -day return privilege 
with money refunded.) 
Name 

Address 

City lone.... State 
OUTSIDE U.S.A. -Price 58.95 cash with order 
10 -day retort, privilege with money refunded. 

Above ogre expires October 15. 1962. 
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GET IT from GOODHEART! 
ATTENTION ALL GEOPHYSICISTS! NEW AND 

COMPLETE MAGNETOMETERS AN /ASO.3! 

orlenteen,BD. 
Convener 

at°itotorin Á27s`) 
DY.Head 

ontrol 
C -a; Indicator 1D -5. which Is .S -0..5 m dc meter 
may be parallelled by Your own recorder it desired; 
and set of Intercon. vible accessories. sories. For more 
info., see June 1961 SCIENTIFIC AMERICAN. With 
160 -page Handbook on se adjustments. Intercon- 
nections. etc. In /Anir'su packing, clean & fresh as 

ft. utabe factory. 
or11 

In 1 
Net lob' 

250 Ibss day 

Philadelphia Pa., warehouse $349.50 

LOW & HIGH FIELD RADIATION COUNTER 
FamOYS. Name Brand Scintillator, new. with carrying 
strap, regularly 5349.95. W/1- sq- odiumlodide 
it 
/revise d Instr. hook telling how to 20 

to double range ge 
or high.field.strengtM1 eys. Completely Checked 

and grid 100% OK ä ready to use. $99.50 over 
batteries, fob Los Angeles 

SURPLUS CHOPPER- STABIL. DC AMPLIFIER 
Reeves Instr. self- Contained module w15 tubes and 
Brown acftconstructionoptt. wiring. Gamodern is ratio 

Neal. 
ex- 

ternal feedback: input resistors. may be over 1000. 
With Ckt diagram. Instruct. & pwr.reuuirement data. 
Cost Navy 5366.67. Brand new now $49.50 at less 
Angeles. 

than Converter cost; lob Los s7 

Surplus Brush Recorders 
Portable BL -202 'R13.2321 -001 2 -pen, Ink, Chart 5. 
25. 125 mm /sec.. sensitiv. 1.1 mm /V. $250.00 
certified like new fob Los Angeles .. .. 
Same pr r Ic rtg. $295.00 D3001. or spli rlect. 
8L -206 6 -pen. Ink. 21/125 mm /sec. $495.00 
BL -932 (gain 10001 DC amplifiers, pair 5199.00. 
BL -928 ( alt 20) 2- channl DC a plilier 3125.00. 
Gen. Radio _715AM DC Amplifier S 97.50. 

JANUARY -ONLY SPECIAL! $12.95 BUYS 

2 -METER RECEIVER & 2/6/10 METER XMTR 

SCR.522 revr, tr, rack & 
inclexc. cond. 19 tubes '. 

ude 832AS. 100 -156 me 
aMlessathafn 

theentugrid. o 
Sold 

Specify whether fob 
remerton. Wn. or tir) 

Buffalo. N.Y. Only. 
Add $3.00 for complete 
technical data group Includ- 
ing Original schematics & 
parts lists. I.F.. sal formu- 
las. Instruct. for AC pwr 
sply. for revr Continuous 
tuning. for xmtr2 -meter 
us and for putting cmtr on 6 and 10 meters. For 
ready-made AC pwr supply, order RA -62 -C In excel- 
lent condition at only 549.50 lob San Diego, Calif. 

NAVY LM FRED. METER, .01% ACCURATE 
Crystal -calibrated every 1000 kc /data to use many 
minor xtl checks in between. XII is .005% or better. 
125- 20.000 kc w /usable harmonics far beyond. W/ 
matching serial -Ne. alb. book. tl. schematic, pwr 
Hay data. Exc. Condit. ton Pensacola, Fla.. ..549.50 
Same, less the 

alls. 
book. use as an $25.00 

COMMUNICATIONS RECEIVER BARGAINS 

éeal long-wave 
ke 6,tasetu able IF 8/ 

a52ndI 
con. 

for other r vrS.r W 
as 

data, eaeüéd. $12.95 
grid Oh. fob LoseAng- 
same. In handsome cabines /pw ply. $37.50 
spkr, etc., ready to use. Is ou 8x3]5... 
RRSUe filters for ow 

2.20 mc 
ear-saving ACC. high s 

sens. i elect. IF is 1255 c. -s Cheated. aligned. 
ply. o ds. tech data. ready to use. $99.50 

fob Charleston. 
cords. 

or Los Angeles 
R.45 /ARR -7 brand ne 12 -tube superhet .55.43 e 

in 6 bands. S- meter. 455 kt IF'S, xti filter. Sel. 
positions, etc. Hot and Complete. It can be made still 

535. PMr SOIT includes lori 
Into 

automaaiiic5$179.50 
tuning motor. FOB San Antonio 
AN -APR4 rev.. is the 11tube 30 mc IF etc. for Its 

m plug-in tuning units; haS 5- meter. 60 y pwr HAY. 
pan.. 

tolfeed 30 mai to the °R.45 /ARR -7. $69.50 
etC. Pan 

Checked and aligned. cab Los Angeles Y 

Plug-in tuning units for above convert RF to 30 me: 
TN -16. 38.90 525.00. TN -17. 74.320 
525.00. T14.18. 3ÓÓ.1000 535.00. TN -19. 975. 

Power Plug for revr, ' 52.00. Teeh. Handbook 157.50. 

NAVY'S MULTIPLE -USE IMPEDANCE BRIDGE 
-60007 AC bridge meas- 
ures capacity 10 pl to 100 r ,' 

l. 'f tic leakage 0 to 1. f "t u 
2.5, & S ma. instil. resist. 
to 

megSS, to 
to 

1 
e50%. 

sfresist. 1 

rmr turns ratio .001 to 
1000. Built -in 115v. 50/60 
y pwr spiv. adjust. 00far- 

ising de O tO 550 v. AC. 
Curacy Arid 5% Or better. 
Each is gone thru by shop: 

r 
needed replaced as eeded 

1with 1 % types. etc., & gita 
00 % OK. W l very educa- 

sxhlpped onlyeby RailExsfob LOs Angeles. - 
37.50 

0.1% SORENSEN Line Voltage Regulator 
=50005 recul. against 
load Changes 0.5 kva 8 
line changes 95 -130 , 
1 ph 50/60 Cÿ; di. out. 

00.1%. m. ' les 
holds 

han 
3%. Recovery .15 sec. 
Regularly 5695.00 11 
spares..0 New / pares 
orig. k. 265 $349.50 lbs 1ób mica. 
-10.0005 Is C xcept 
0 -10 kva. Regularly 
Certified' byr Soorenseñ 
w 

1 ó b S fact ry 
warrantee, 

walk. Conn... $595.00 
Ask for data on Solai. 

R. E. GOODHEART CO. 
P. 0. Bog 1220 -A Beverly Hills. Calif. 
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Mueller probe with six feet of coaxial cable are 
a part of the equipment. along with a complete 
experiment kit which includes a calibrated bench 
and lead and aluminum absorbers. 

19 

CARRIER AMPLIFIER 
Crescent Engineering & Research Co. has 
developed a transistorized, single -channel 

carrier amplifier which is designed for use with 
all types of electromechanical a.c. transducers, 
including differential transformers and other 
ctrrier. demodulator applications. 

The model is currently available in two fro - 
qucncics: 3 and 10 kc. Line regulation is better 

than O.I% and the temperature coefficient less 

than 0.01 % per degree F. Other carrier frequen. 
cies will be available later. 

lite instrument operates (rom 60- cycle. 1I7 -volt 
poe'er sources and provides a carrier frequency. 
regulated to within I %. for transducer operation. 
The output is amplified and demodulated by a 

phase. sensitive demodulator. The d.c. output is 

indicated on a pastel meter. 

20 

R.F. SIGNAL GENERATOR 
Lafayette Radio Electronics Corporation is 

now offering a new low -cost r.f. signal gen- 

erator as the Model TE -20. 
Completely factory wired and calibrated, the 

unit is especially suited for i.f.r.f. alignment. 
autiio signal tracing. TV linearity checks, etc. In- 
cluded arc a 41/2" etched steel circuit dial (vernier 
tamed), Gmdamental frequency output of 120 kc. 

Io 130 mc. in six bands plus a calibrated harmonic 
band of 130 to 260 mc., a built -in 400 -cps audio 
oscillator with adjustable output to 8 volts, and 
a continuously variable v.f.: ttenuator and "high - 
low" r.f. outputs. Frequency accuracy is ± 5%. 

21 

ELECTRIC SOLDERING POT 
Electric Soldering Iron Co., Inc. is currently 
marketing a new electric soldering pot which 

is especially suited for the simultaneous stripping 
and tinning of plastic insulated wire and leads 

on small parts. 
The Model 876 is rated at 150 watts and 1000 

degrees. Solder capacity is Y pound and the unit 
measures 7iá" dia. x VI" to 31" deep inside. '1-he 

unit c n be furnished with an adjustable thereto. 
stat for selecting and maintaining best operating 
temperatures for precision production. 

22 

DYNAMIC TUBE TESTER 
?tercmry Electronics Corp. has added the 
Model 1000 mutual conductance tube tester 

to its line of equipment for the service profession. - 
®o : 
is is - 

The tester can accolmn« late all the nev tube 
types including nuvistols. compactions. 10pin 

ttib s. and novae. The unit has a range of opera- 
tion which includes tests for truc dynamic mutual 
conductance, tests for shorts and leakage between 
tube elements, tests for gas and grid emission 
with a sensitivity of over 100 megohms, as well as 

testing picture tubes. Lever switches provide com- 
plete versatility in accommodating all pin ar- 
rangements. 

23 

SILICON RECTIFIER LINE 
Amperex Electronic Corporation has entered 
the heavy -duty silicon rectifier field with two 

double -diffused 20- ampere silicon power rectifiers 
which have been mounted in 50- ampere cases for 
added reliability and durability. 

The Types 131'7.14 and BVY15 are both de- 
signed for use in industrial power supplies, bat. 
tcry chargers. induction and dielectric heating 
equipment. and broadcast transmitters. They can 
also be used in series -parallel arrangements for 
heavy -duty applications. 

24 

PHOTOELECTRIC CONTROL UNITS 
Melpar, Inc. has introduced a full line of 
transistorized photoelectric control units for 

use in automatic control systems. 
The units contain a power supply, amplifier, 

and control relay in one compact aluminum case. 

A stepdown transformer and voltagedoubler ree. 

tifier provide the electrical requirements of the 
corresponding photoelectric readers. l'he multi- 
stage transistorized d.c.- coupled amplifier receives 
the photocell input and operates the output relay 
when sufficient input voltage or current change 
occurs. 

FERRITE -BEAD CHOKES 

25 
ational Radio Company has announced the :Ndevelopment 

of a ferrite -head choke for use 

at high -frequency and very- high -frequency ranges. 
At power supply and audio frequencies, the new 
units present no more impedance to these circuits 
than an ordinary hookup lead.At frequencies in 
the range above 10 mc.. the choke exhibits a sub- 
stantially constant a.c. resistance and impedance, 
making it useful for isolating high -frequency 
signals front the power supply and a.f. circuits. 

HI -FI -AUDIO PRODUCTS 

SLIM -LINE SPEAKER KIT 

2ó ¿ 
Fisher Radin Corporation is introducing a 

shin[ -line speaker in kit form as its Model 

KS -I. Designed to permit complete assembly, even 

by an unskilled per. 
son, in less than an 
hour. the kit includes 
a three -way speaker 
system with crossover 
networks, finished - 

sandel birch or Bal- 
nut cabinet. grille 
cloth. Acousticelas 
padding. and stage -by. 
stage, easy -to- follow 
instructions. 

l'he speaker is only 
5V4" deep and lends 
itself to virtually any 
type of installation. 
Speakers include a I0" woo er, 5" mid -range, and 
3" super tweeter..All speakers arc balanced at the 
factory for smoothness of response. Crossovers are 
at 1400 and 5000 cps. Impedance is 8 ohms. The 
enclosure measures 24 "x 18 "x 53/4". l'he cabinet 
is available factory assembled if desired. 

21 

STEREO TEST RECORD 
CBS Laboratories has introduced a new ste- 
reophonic frequency test record developed 

especially for designers of phono equipment and 
hi -fi enthusiasts. 

According to the company. with the new record 
it is possible to obtain frequency response and 
channel separation on an automatic curve tracer 
in a fraction of the time it takes to do it man- 
ually. Spot frequency bands are also provided for 

ELECTRONICS WORLD 
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manual tracing. The record permits checking for proper channel orienta- 
tion and separation and estimating of the frequency range of stereo equip- 
ment. In addition, the record provides a means for evaluating tonearnt 
resonance, compliance, wavelength loss, and stylus wear. 

28 

TURNTABLE -CHANGER 
Electro- Acoustic Products Co. is now offering a professional turntable. 
changer as its 7000 Series. Featuring four speeds, rumble and wow 

specifications exceed NAB standards. The mechanism is jam-proof with a 

7- second change cycle 
at all turntable speeds. 
Single -knob operation 
is featured with all 
controls concentric at 
convenient position 
away from the tone - 
arm. A muting switch 
eliminates noise dur- 
ing the change cycle. 
The four -pole, four - 
coil induction motor 
is forced air- cooled 
and dynamically bal- 
anced. Turntable 
speed is accurate to 
±1%. Tracking pressure is 2.5 to 3 grams. The unit comes with a special 
high -compliance pickup equipped with diamond stylus. 

STEREO SPEAKER SYSTEM 
on R. T. Barak Manufacturing Co. has introduced a new speaker system 
La which is especially designed to provide maximum stereo reproduction 
quality. Known as "Symphony No. 1," Model B -4000, the new system is 
said to overcome the difficulties encountered in attempting to reproduce 
music stereophonically in large rooms. 

Through a new speaker configuration employing eight tweeters in a 
column. a special midrange unit, and two woofers, highs are distributed 
throughout the room in a horizontal plane while the highs are concen- 
trated in a narrow vertical beam at the listening levels. 

The system is housed in a cabinet designed to blend with contemporary, 
traditional, or Far Eastern decor. Measuring 44" high x 27M" wide x 10" 
deep. the cabinet is available in walnut, mahogany, ebony, or fruitwood 
finishes. Frequency response is 35- 20.000 cps with crossover points at 200 
and 1 500 cycles. Impedance is 8 ohms. Amplifier power of not less than 
30 watts per channel is recommended by the manufacturer. 

30 

STEREO TAPE RECORDER 
General Magnetics & Electronics Inc. is offering a self- contained, font- 
track stereo recorder in its "Gemark" line of tape recorders. 

Frequency response is 50- 15,000 cps at 7.5 ips and 50- 10,000 cps at 5.75 
ips. Signal -to- noise ra- 
tio is better than 48 
db while wow and flut- 
ter is less than .257. 
rms. The unit features 
four -track stereo and 
mono record and play: 
sound- with -sound con- 
trol for recording on 
one channel while lis- 
tening on the other: a 

built -in stereo speaker 
ss gent: 21 wants stereo power with two dual record- playback preamps and 
push -pull output stages for full -power monitoring while recording: facil- 
ities for recording and playing multiplex; and separate volume and equali- 
zation controls for each channel. 

The Model 420 recorder is UL- approved and is all- American made. 

31 

COMPONENT CABINETS 
University Loudspeakers, Inc. is currently introducing a line of cre- 
denza component cabinets featuring furniture- styled doors that can be 

removed and replaced with differently styled doors in seconds. 
The cabinets and doors are available in the following furniture styles 

and finishes: Italian Provincial, French Provincial, Swedish Modern, and 
Colonial in walnut, oiled walnut, and fruitwood. Over -all dimensions are 
36" wide x 291/2" high x 19" deep. Interior dimensions of the tuner -ampli 
fier compartment are 241/2" x 9114" x 151" while the record -changer 
section is 181/2" x 121" x 151 ". 

E -V ELECTRIC ORGAN 
Electro- Voice, Inc. is in production on a two -manual electric organ 
which uses twelve tone generators each with two stationary stators 

with engraved complex waveforms for each note and each voice. A syn- 
chronous motor rotates a scanner having radial lines corresponding to the 
number of octaves on the stator. The relative movement between the 
stator and the scanner produces the sound by a variable capacitance 
change. Each generator scanner operates at a fixed speed which determines 
the note of the scale and all related octaves. 

coming soon ! 

THE 1962 

ELECTRONIC 

EXPERIMENTER'S 

HANDBOOK 

Each year thousands of electronics hobbyists 

eagerly await the new edition of the Electronic 

Experimenter's Handbook! And no wonder - 
each edition presents dozens of challenging 

and intriguing do- it- yourself projects, plus in- 

valuable charts and tables. 

This year's Electronic Experimenter's Hand- 

book is bigger and better than ever -with 5 big 

sections on: 

Citizens Band 

Stereo and Hi -Fi 

Short Wave Listening and Ham Radio 

Electronics around the Home 

Electronics in the Workshop 

Watch for the 1962 ELECTRONIC EXPERI- 

MENTER'S HANDBOOK -on sale February 

10th at your newsstand or electronic parts store. 

Only $1.00 
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TV -RADIO Servicemen or Beginners 

SEND FOR 

v v 

7- Volume Job Training Set 

on 7 -Day FREE TRIAI 
The First Practical 

TV- RADIO- ELECTRONICS 

Shop Library 

The Model D.20 consoles arc being offered in 
three styles and a variety of finishes. Console 
dimensions are 493e" wide by 41" high by 3011" 
deep. 

33 

"STEREO CONVERTER" 
Trans -National Electronics, Inc. is handling 
the U.S. distribution of a Japanese -made "ste- 

reo converter " -a non -electronic device known as 

the "Pioneer Stereoscope." 
Basically the unit is like a conventional tone - 

arm with stereo or mono sound transmitted 
through a pair of plastic tubes to earpieces. In 

Answers ALL 
Servicing Problems QUICKLY... 

Makes You Worth More On The Job! 
Examine Coyne'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: 10.000 facts! 

Like An Electronics 
VOL. 1- EVERYTHING 
ON TV -RADIO PRINCI- 
PLES! 300 pages of 
practical explanations: 
hundreds of illustra- 
tions. 
VOL. 2- EVERYTHING 
ON TV- RADIO -FM RE- 
CEIVERS; 403 pages: 
fully illustrated. 
VOL. 3-E ING 
ON TV -RADIO CIR- 
CUITS! 336 pages; hun- 
dreds of illustrations. 
circuit diagrams. 
VOL. 4-E ING 
ON SERVICING IN- 
STRUMENTS! How they 
work, how to use them. 
368 pages: illustrated. 

Expert At Your Side! 
VOL. S- EVERYTNING 
ON TV TROUBLE- 
SHOOTING! Covers all 
types of sets. 437 
pages: illustrations, dia- 
grams. 
VOL. 6-TV CYCLOPE- 
DIA! Quick and concise 
answers to TV problems 
in alphabetical order. 
including UHF. Color 
TV and Transistors: 868 
pages. 
VOL. 7- TRANSISTOR 
CIRCUIT HANDBOOK! 
Practical Reference 
covering Transistor Ap- 
plications: over 200 
Circuit Diagrams: 410 
pages. 

DIAGRAM BOOK FREE! 
For prompt action, we'll also send 
you this 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 time 
by reading picture- patterns, plus 
schematic diagrams for many TV 
and radio sets. 

SEND NO MONEY 
Just mail coupon for 7- Volume TV -Radio Set 
on 7 -Day FREE TRIAL! We'll include the DIA- 
GRAM BOOK FREE. If you keep the set, pay 
only $3 in 7 days and $3 per month until S27.25 
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 mail the coupon 
TODAY! 

FREE BOOK -FREE TRIAL COUPON 
Educational Book Publishing Division 
COYNE ELECTRICAL SCHOOL 
145S N. Congress Parkway, Dept. 17 -ER, Chicago 7, III. 
Yes! Send me COYNE'S 7- Volume Applied Prac- 
tical TV- RADIO- ELECTRONICS Set for 7 -Days 
FREE TRIAL per your offer. Include "Patterns & 
Diagrams" book FREE! 

Name Age.... 

Address 

City ....... Zone.... State 
Check here if you want Set sent C.O.D. Coyne 

pays postage on C.O.D. and cash orders. 7 -Day 
Money -Back Guarantee. 
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appearance it resembles a physician's stethoscope 
and its operating principle is similar to stetho- 
scopes where sound is amplified by a diaphragm. 
The left sound channel comes through the left 
earpiece, while the right channel picks up music 
directed to the right earpiece. For exact stereo 
balance the volume may be controlled indcpend. 
ently by mixing either channel. The device is de- 
signed to be used with any type of motor -driven 
turntable. 
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MULTIPLEX TUNER 
Allied Radio Corporation is now offering a 

stereo F\t -AM amer with built -in multiplex 
adapter circuitry as its "Knight -Kit" Model 
KF-90. 

The multiplex section of the unit is designed 
to reproduce the full dynamic range of stereo FM 
broadcasts without loss of response. In addition, 
a front panel "dimension" control allows the 

listener to vary channel separation during FM 
stereo broadcasts. Dynamic sideband regulation 
reduces FM distortion stemming from overmodu- 
lation at the station or weak signals in fringe 
areas. Automatic freq natty control is provided 
for lock -in tinting. Separate "magic.cyc" tuning 
indicators for both FM and AM close to a slit 
when a station is perfectly tuned. 

SPINET ORGAN KIT 

35 
JSchober Organ Corporation has just made 
available an electronic organ with 88 keys 

and 13 pedals and weighing less than 100 pounds. 
The spinet model features a new design which 
can he assembled in fifty hours. Printed circuits 
offer a "prefabricated" assembly which eliminates 
tedious wiring. The instruction manuals for as- 

sembly arc clear and detailed with each small 
unit and step perfectly described and explained. 

The company also has "Concert" and "Con - 
solettc" models available in its build -it- yourself 
organ line. 
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MULTIPLEX TUNER 
Eric Electronics Corporation has added the 
Model 3457MX FM stereo tuner to its line 

of audio equipment. 
A Foster -Seely discriminator circuit assures low 

noise levels and minimum distortion. Sensitivity 
is less than 1 Av. at 20 db quieting, producing low 
interstation levels. Response is 20 to 20.000 cps 

and an automatic frequency control. plus defeat. 
prevents station drift. 

G -E Compactron tubes arc employed and the 
unit features the firm's exclusive "Stereo An- 
nouncer" which automatically lights up when 
FM stereo is being broadcast. 

The unit is housed in walnut or metal en- 
closures with satin -gold front panels. Dimensions 
arc IS -S /4" x 4.5/16" x 8 ". 
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CB- HAM -COMMUNICATIONS 

HAND -HELD CB UNIT 
Electronic Instrument Co. Inc. is now in 
production on a new. completely portable 

hand -held CB transceiver which can be operate:I 
without a license. 

The Model 740 
neighs only 19 ounces 
including battery and 
measures 71/2" x 215" 
x 19% ". It comes com- 
plete with a nickel. 
cadmium recharge- 
able battery and 
charger. 

Transmitter and re- 
ceiver arc both crvs. 
tat-controlled. A press. 
to -talk button oper- 
ates the unit. The re- 
ceiver circuit uses 7 

transistors and 1 di. 
ode while the trans- 
mitter circuit uses 2 

transistors. The bat- 
tery supplied is capa- 
ble of providing 10 -12 
hours of intermittent use on one charge and it 

can be recharged up to 500 times. The charger 
operates from any 117 -volt line output and when 
plugged into the Model 740 will charge the bat- 
tery in 115 -20 hours. 

Communicating range between two 740's is tip 
to IO miles under most favorable conditions and 

under average conditions about 11/2 miles. The 
740 incorporates a 41" telescoping antenna. a 

long -stroke push -to -talk switch. and volume con. 

trol with "on -olf" switch. A 212" PM speaker 

serves both as speaker and microphone. The unit 
is available in kit and wired versions. 
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NOISE- SUPPRESSION KIT 
E. F. Johnson Company is now offering a 

complete ignition suppression kit for the 
suppression of ignition noise on boats or motor 
vehicles equipped with two-way radio units. The 

litoèooeéeoóootó^ - 7 

oel- i 
= 

J' 

kit includes an illustrated booklet with detailed 
instructions and all necessary hardware and fit- 
tings for complete installation. 

The kit supplies effective noise suppression by 

shielding the wires carrying noise signals. by a 

resistor -capacitor combination on the generator 
and distributor to suppress arcs and. for the 
sparkplugs, resistors are inserted to block the 

ELECTRONICS WORLD 
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transfer of r.f. energy back to the car wiring. Shielded cable is also used 

extensively in the noise suppression kit to suppress radiation from the 
cable contained within the shield. 
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TRANSISTOR CB UNIT 
Cadre Industries Corporation has added a completely transistorized 
transceiver to its line of C11 equipment. This compact 5 -watt unit is 

designed either for home -base or long-range use. 
Designated the Model 500. the unit is equipped with squelch and auto- 

matic noise limiter which makes reception easily intelligible above engine 
noise of automobile. boat, or plane. Range is 10 -15 miles over land and 20 

miles over water. The cabinet measures 12" x 3" x 6" and weighs less 

ihan 6 pounds. 
Operating in the 27 -inc. range, the "S00" has five receiving channels and 

five transmitting channels. The receiver also tunes all 23 Citizens Band 
channels. The circuit uses 15 transistors and 7 diodes. 
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HAM RADIO KIT LINE 
World Radio Laboratories is currently introducing a new series of 
"Comet Kits" designed and priced for the radio amateur. There are 

eight items in the current line with more items to be added in the future. 
'rhe "TechCciver -6" ... - _ - - 

. 
. 

shown in the photo is 
one of the smallest 6- 
meter transceivers 
commercially avail- 
able. It includes a su- 
perhet receiver tun- 
able 98 -59 inc.. push - 
to -t:!lk relay, built -in 
automatic noise lim- 
iter,ttningand power 
indicators. Output 
with plate modulation 
is over I watt. Sepa- . _. __ 
rate power supplies are available for fixed or mobile operation. The TC -6 
uses standard 8 -mc. crystals. 

Other items in the line are an operations desk, a "Q" multiplier. antenna 
tuner. vertical antenna, a duo-doublet antenna. and an "on -the -air" box 
for ham shacks. 
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"UNIVERSAL ANTENNA" 
Mark Products Company is now marketing a unity gain half wave 
end-fed vertical antenna designed for operation between 149 and 180 

mc. to a power level up to 250 watts. 
Designated as the I -ISO, the new unit features a quarter -wave matching 

and isolating stub which eliminates mast coupling and the need for ground 
radials. The base has a 1V4" I.P.S. female pipe thread and will mount on 
standard steel or aluminum rigid electrical conduit or water pipe. The 
user can cut the ,1.150 to the desired frequency by selecting the proper 
lengths from the cutting chart. which is supplied. cutting the two alum- 
inum elements accordingly with a hacksaw or tube cutter. 

TUNNEL DIPPER 

2 
Heath Company is currently introducing a unique grid -dip meter 
which features an entirely new concept in circuit design. Known as the 

"Tunnel Dipper," the instrument uses transistors with a tunnel diode 
as an oscillator. 

Solid -state circuitry with its low power 
requirements permits using a single flash- 
light cell for power. New styling features 

e w convenient arrangement of control, meter, 
,sue and coil for simple, easy operation. The 

tuning dial and coils are color -matched 
for easy identification and to prevent errors 
caused by reading wrong scales. The coils 
arc epoxy coated for durability and stability 
and the protective cover supplied for dial 
and meter has built -in storage space for 
coils. 

The instrument, which covers the fre- 
quency range of 2.7 to 270 and measures 

only 4" x 3" x 51 ", can be used w find resonant frequencies of tuned 
circuits, to identify patasities. check antennas for resonance. tune traps 
and filters, as a emergency signal generator, or as a sensitive tuned 
ri. detector. 

MANUFACTURERS' LITERATURE 

TIME /FREQUENCY METER 

3 
General Radio Company has issued a six -page data sheet covering its 
Type 1130A digital time and frequency meter. Included in this pub- 

lication are complete mechanical and electrical specifications on the device 
along with application data and information of interest to design engineers. 

PLATE -ASSEMBLY REPLACEMENTS 
Aerovox Corporation's Distributor Division has issued a new easy -to- 
read and handy -to -use plate assembly (Continued on page 120) 

The hand -held 

2 -WAY 
RAD /0 
that outperforms 

'em all! 

Anyone can operate -no license 
required - priced from $109.50! 

Instant contact from office -to -field or on- the -job applications . 

Viking "Messengers" are delivering outstanding performance! Cut 
operating costs and boost efficiency ... ideal for builders, con- 
tractors, trucking, delivery services, garages or other on- the -job 
applications. Also being used by field crews, plant watchmen and 
security personnel, municipalities and utilities, for personal paging 
in manufacturing plants, warehouses, freight and shipping yards. 
Viking "Messenger" transceivers are available in compact hand- 
held units or more powerful base stations and mobile units. Send 
today for full details. 

FREE! SEND FOR COLOR BROCHURE 

Please rush "Messenger" details to: 

NAME 

ADDRESS 

CITY STATE 

E. F. JOHNSON CO. 
2501 10 Av. SW, Waseca, Minn. 

&A-phi 
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! 

'62 

Phone: 
CHestnut 1 -1125 

WALTER 

ASHE 

RADIO CO. 
Dept. R -1 -62 

1123 Pine St. 
St. Louis 1, Mo. 

DO YOU HAVE OUR NEW 
144 PAGE AMATEUR CATALOG? 

IT'S FREE 
Check the coupon...get the amoteur'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. 

WALTER ASHE RADIO COMPANY 
Dept. R -1 -62, 1123 Pine Street, St. Louis, Missouri 

I am interested in 

What is the Ashe "Surprise' allowance on 

Name 

Address 

City Zone State 
Send New Catalog Send Reconditioned Bulletin 

L 
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"r 
LORAN APN -4 

FINE QUALITY 
-i' övd w NAVIGATIONAL EQUIPMENT 

ihacin ins exact geographic position of your boat Or 
plia e. Itt,Ocator ana receiver complete with all tubes 

INDICATOR I0-6B /APN -4, and RECEIVER $49.50 
R -9B /APN -4. complete with tubes, Exc. used 
Receiver- Indicator as above. BRAND NEW y;48.50 
INVERTER POWER for Loran. Made byUTPÚse 

1131 V AC 3 11i 5P Amps, 800 cycles. Complete with 
two connecting plugs BRAND NEW $49.50 
12 -Volt Inverter Power Supply, Like New. P.U.R. 
Shock Mount for above .... ........ ....52.= 
We Carry a complete line Of spare parts for above. 

,1;._ 
a , 

O¡mvt, 
'`a `) 8-ilit 

t 

LORAN APN /4 
OSCILLOSCOPE 

Easily converted for use on 
radio -TV service bench. 
LIKE NEW! Supplied with 
5" Scope, type $14,50 SCPI only 

LORAN R -65 /APN -9 RECEIVER 
Fp & INDICATOR 

Used in ships and aircraft. 
signals mines own! by radio rate a lo 

from known emitters. to 
within 1!o lstance. Complete 

U'Itb 1 .d crystal. Exc. used. $70.50 sed 
tidies 

ur Price 
visor. Used. less tubes, c tnl rnñ- rixor. tiut' with 9.51 

C.R. tube 925.90 
INVERTER POWER SUPPLY. INPUT: 24 V DC. OUT- 
PUT: Ii S V Al'. RIt,tNl) NEW 949.50 
12 -Volt Inverter Power Supply. Like New .P.U.R. 

Shock Mount for above.. ..$2.95 
Circuit diagram and connecting plugs available. 

We Carry a complete line Of spare part for above. 

BC -433 RADIO COMPASS RECEIVER 
200 to 1750 Re in 3 bands. 28 V DC 
power 

empty 
requNEW om eC Plete wits jl -SU 15 

ASB -5 'SCOPE INDICATOR 
Mg 

NEW, induct- 
-- Mg all tubes. togetather 

with SBP! Scope \ .`, " Tube. Originally used 

iY 

in Navy Aircraft 
RADAR equipment. 

tilt, 
Easily converted rod 

D 
AC operation. 
VALUE 9250.001 

.fI OUR LOW ', 
1 5.95 PRICE.. 

APN1 FM TRANSMITTER-DECEIVER 
420 to 460 Me Aircraft Radio altimeter equipment. 
Tubes: 4 -955. 3- 12547, 4- 125147. 2.12146. 

4,y,$3 .VR150: Complete with tubes, brand new 
APN -1 exc. Used $6.95 

, 

ARN -S C AIRBORNE Equipment. to ewe ,radical 
e during landows. 11 be s ,erhol circuit. Tunes: 

28117. I:SR7. 2"121N7, 7.6,15, Crystal Controlled 
on 8 channels. Like new. $12.95 

BC -906 FREQ. METER -SPECIAL - Cavity type. 195 to 235 Mc. 
BRAND NEW. complete with 

à;g antenna. Manual and original 
calibration charts included. 

t? 
t, OURCEOW $10.88 

BC-221 FREQUENCY METER 

sand 
L D 

arrd is equipped with original 
frequency 

ibration charts. and has ranges from /t - 125 Mc to 20,00 C with crystal check i / points in all ranges. Excel. Used with 
original Calibration Book, Crystal, and 
all tables -LIKE NEW! 

Vnnrodulated ... $72.50 Modulated 599.50 
Rod 133 original 

A.C. ow supply made for Govt. 
. 

power 
and $18.95 leered 

BC -638A FREQUENCY METER 100.156 Mc. Xtal con- 
trolled. Rack mounting. For 110V AC operation. Less 

Cot 
Ins 

®© 
^a. 

o :. 
e ti." 

gUlete with tubes. 
ruction summary. 

TS /APN TEST SET 
For allgnlnEt ind calibration of 
r Ito altlmetors. May be used to 
check calibration of Court or tir - 
euita d modulator sweep rfreq. 

! bandwidth of transmltter- 
Audio- osclllator ge: 340 to 
7250 cycles. 13/514 V.DC Input. 

connecting cable., $ 
1 

1.95 
EW 

AN /ARN -6 RADIO COMPASS EQUIPMENT 
Iilehl)' efficient airborne direction finding system. 
Frequency: 100 to 1750 Ne In "t bands- $19.50 20.5 DC V Power Input. LIKE NEW.. 

MICROPHONES EXC. 
Model Description USED NEW 
T 17 .,Carbon !land Mike.... 54.45 ....56.95 R5.38.... Navy Type Carbon Hand Mike .75 I 

HEADPHONES Excellent BRAND II 
Model Description Used NEW 
145-23., High Impedance $2.19.. $4.49 
MS -33.. LOW Impedance 2.69.. 4.59 
HS -30... ALOW Imp. (featfle`wl.) .90... 1.65 
TELÉPHONICS 000 ohm Low Impedance BEAU. 

7.95 , 
SETS, BRAND NEW. PER PAIR $3.25 
CD -307A Cords. with PLS5 plug and JK26 Jack .99 1 
LEarphone Cushions for above -pair .50 - M =MMEm M - - -Ba 

SCR -825 MINE DETECTOR 
Complete portable outfit In original $2.50 packing, with all accessories. Brand New 
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BC -603 FM RECEIVER 
20 TO 27.9 MC. 61695 
Like new 
BRAND NEW e , . 922.50 
10-Cnannel, pushbutton Or cO 

squelch, tuning. Complete with speaker, squelch, 
and ten tubes: 3.6ÁC7, 1.645, 2- 12507, 
1.680, 1-6V8. 2 -851.7. 
EXTRA SET OF 10 TUBES FOR ABOVE 
brand new In original boxes S3.95 

and2BC -8 MOUNTING BASE ati irewC 
-803 ROTr 

0$5.95 Éxa rused $4.2moot' 
for Above. 

Brand New $5.50 
BC -683 FM Receiver. 27 to 38.9 Mc. $33.33 Complete with all tubes. Like New 
4- Secllon Antenna for BC- 803. 683 Reulvet. Com. 
plete with mounting base. BRAND NEW $4.95 
C -604 TRANSMITTER -Companion it for BC -603 
Rev, above. With all tube. BRAND NEW 56.95 
4- Section Antenna fort BC -604. 884 T liters. 

We1,Carry 
with 

mpletel lin bnfe 
spa 

BRAND 
parts above, a 

SPECIAL! BC -603 FM RCVR CONVERTED 
FOR ANY FREQ. -30 TO 50 MC. 

BRAND NEW. Checked out. perfect work. 
ing condition. ready for operation. Specify 
Frequency desired (betw een 30 -b Mc $295° when ordering. 

AC POWER SUPPLY FOR BC603, 683 
Interchangeable. replaces dynamotor. lias 01, -On 

'itch. NO RI:CIIt, CHANCE NEEDED. Provides 220 
VDC O BO Ma. 24VAC O 2 Amps 510.25 
Complete 240 -page Technical Manual for BC36201. 
604 

I 

BC -605 INTERPHONE AMPLIFIER for above. 
BRAND NEW Each $4.95 

SCR -522 2 -METER RIG! 
I t t ne' N r l le o4 channels. lax co nl fled. Ampitudmdulate,i 

They're going fast! Excellent condition. 
SCR522 Transmitter- Receiver, complete with all 18 

l case. 6, r29t5D tubes. top rack and metal 
11 COMBINATION. Like new 8 

/ 

FAMOUS BC -645 TRANSCEIVER 
15 Tubes 435 to 500 MC e 
Can he modlned for 2way BRt 

, communication. 
e. and 420.450 % 

ittizena radio 480.470 
n c. television expert- ` . 

mefixed and mobile 450- 1 %' 
al 

(tubes 
n0 me. IS 

tubes (tubes lone worth a. -, 
Than sale price!); 4- :. more 

7F7, 4 -7117. 2 -7E6. 2- BRAND BFB. 2 -955 and 1 -WE- 
316A. Now covers 460 to NEW 
490 mc. Brand new 11C -845 wtlh tubes. lees power 

Shipping weight 25 Ihs. SPECIALI. -..I $19.50 
supply In factory carton. 

PE -101C Dynamotor. 12/24V Input $7.95 
UHF Antenna Assembly 2.45 
Complete Set of 10 Plugs 5.50 
Control Box 2.25 

SPECIAL ..PACKAGE., OFFER: 
BC -645 Transceiver, Dynamotor and all accessories 
above. COMPLETE, BRAND NEW, q eÇD 
Whole 

e. 
Stocks I 1st 

OBILE- MARINE DYNAMOTOR 
Model DM35 

Input 12V DC. 0 
DC O 225 Ma, fey 

Snpintermittent Ian. 
shpt. wt. 14 lbs 
OUR LOW PRICE. $9.455 
BRAND NEW 

OTHER DYNAMOTOR VALUES: Excellent BRAND 
Type Input Output Used NEW 
DM -32A 28V 1.1A 250V .OSA 2.45 4.45 
DM -33A 29V SA 575V .18A 

28V 7A $40V .25A 1.95 3.75 
0M -340 12V 2A 220V 7080A 4.15 5.50 
0M -534 28V 1.4A 220V .080A 3.75 5.45 
0M -644 12V 5.111 275V .150A 7.95 
PE.73C 28V 20A 1000V .350A 8.95 14.93 
PE -88 28V 1.25A 250V .050A 2.75 3.85 

SMALL DC MOTORS - 
All 27.5 DC Input 

Overall 31/e" x 11 /" Dia. 
5069790 100 RPM Delco $3.95 
5BA10A152 145 RPM GE 4.25 
5068750 180 RPM Delco 3.95 
5072735 200 RPM Delco 3.95 
5067127 250 RPM GE 4.25 
5069800 575 RPM Delco 3 75 
561A10F5226A 575 RPM GE 3.75 

2 VOLT BATTERY ''PACKAGE" 
1-2V. 20 Amp. Hr. Willard Storage Battery. Model _20 -2 3- x 4" 

X rpr nl 
Synchronous 

-.......52.79 
1 -2V. 7 prong Synchronous in Vibrator - .. 1.49 
1 -Quart Bottle Eieciroiÿti '(foé 2 

C I ALL BRANO =WI 5.45 Combination Price $ 11 

WILLARD 6 -VOLT MIDGET 
STORAGE BATTERY .. 

1'31'1, 
Hour. BRAND NEW. ass- v Ip 
x Zak -. Uses :LUU1aM Elect ro: ., r 

lyle Only $2,95 

SCHEMATIC DIAGRAMS ;,Or. n.o óeö "I<; en.1. 65C 
Please include 25 °/O Depose[ with order -Balance C.O.D., 
ur 

Remittance Full. 50c Noodling Chargea on all orders 
nder 55.00. 

in 
shipment. F.O.B. Our Warehouse. N.Y.C. 

All Mechana,,. .ubÍect to Fryer Sale and Price Change. 

G & G RADIO SUPPLY CO. 
Telephone: CO 7 -4605 

Masi Order Retail Sales 
51 Velay St. 75 -77 Leonard 51. 

New York 7, N, Y. New York 13, N. Y. 

ATTENTION: IMPORTERS-EXPORTERS 

of ELECTRONIC EQUIPMENT 
We speclallxe in the export of electronic equipment. 
Parts. and Electronic Tubes at LOWEST prevailing 
prices. All packing and shipping Is made directly 
from r [louses in NYC, to give you sub- 
stantial savingswIn.handling costs! Your Inquiries n- 
vited. 

ARC -3 
RECEIVER! 
Complete 

th All 
Tubes Exc 
Used $1695 
Like NEW $21.50 
Crystal.Cotitrol ed - 17 tube 

5 
Superhet. tunes from 

chhannels. 
156 

8 -volt 
MC.. AM.. on 

Input. Tubes: 1.9002, tO 

6.6AK5. 1- 12SH7, 3- 12507, 1 -9001, 1.12X6, 
2- 125X7. 1- 12SL7. 1.12A6. 

ARC -3 TRANSMITTER 
Companion unit for shove. tunes 100 to 156 MC on 
any 8 preselected channels. 9 tubes, crystal - 
trolled, provides tone and voici odulation. 28V 
DC Power input. Complete with all 

16 Tubes: 3 -6V6. 2 -832A. 1.125X7, 1 -6J5, $ 
95- 

2.6L6. Exc. Used 
Like new condition 

Only 
$22.50 

Altt' "3 PUSHBUTTON CONTROL BOX 55.95 

AN/ART-I3 I00-WATT XMTR 
11 CHANNELS 
200-1500 Kc 

2 to 18.1 Mc 

exc. 
used 

Complete with Tub s 
Famous Collins Aue tune Airesuft "Irans'reser. 

chan- 
nels 
Civ. MCW. Quick hangs tu any of ten 

r manual tuning. Speech mplifler /clipper uses 
carbon or magnetic mike. Highly stable. highly Sc. 

VFÓ, Built in %tel controlled alibator. 
PPS, Is modulate 813 in 11n11 up to Odds. class B " 
A Real HOT Ham buy at our low price! Orig. coat 
$1800 - 
AN /ART -13 XMTR as above. Like New ..566.60 
O -I9 Low Freq. Osc. Coil for ART 13 7.95 
24V Dynamotor for ART -13 11,95 
Same above less meter 39.50 
We Carry complete ine Of pare parts for above. 

I SCR -274 COMMAND EQUIPMENT 
ALL í711 TUBES used NEW 
BC -453 
BC -454 

Receiver 
Receiver 

190 -550 KC 
3 -6 MC 

$12.95 
10.45 

514.95 
12.45 

BC -455 
Marine 

Receiver 
Receiver 

6 -9 Me 1 1.50 1395 
1500.3000 KC Brand New..$16.95 

110 Volt AC Power Supply Kit, for ail 274.N and 
ARC 5 Receivers. Complete with metal 

$7595 instructions i case. 
ory wired. tested.' ready to Operate $11.50 

SPLINED TUNING KNOB for 274 -N and ARC'S 
RECEIVERS. Fite 11C -453, BC -454 and q9c ethers. Only 

BC -457 TRANSMITTER -4 -5.3 Mc. complete tin 
tulles and 

0. 1 

crystal, BRAND 
458 TRANSMITTE 5. to7 Mc.EComplete 5 with 

11 tubes and crystal- $9.75 BRAND NEW 
719 TRANSMITTER % m.c- complete with $9.95 
all tunes and crystal. Exc. Used 
BC -450 Modulator ....USED 3.45 NEW 5.95 
MD7 Modulator. Like New..... - .. $9.95 

I ALL ACCESSORIES AVAILABLE FOR ABOVE 

UNIVERSAL POWER SUPPLY KIT 
For All Command Xmittcrs and 
others requiring: 
INPUT: 117V HO cycles AC. 
OUTPUT: 450V DC 0 150 Ma. ,- 

24V DC 0 2 Amps 
Carefully designed, t Inétop 
quality 

components. A rally i 
substantial. good-looking unit. ! 

BARGAI 
PRII ED ÁT $29.50 

GASENGINE DRIVEN . 
Navy Model R rated at t 

'I , 

GENERATOR ll 
, Vs NP, 2250 RPMPM . Supplies :l 

500 VDC @ .085 Amp and . 
12.6 VDC 0 2 Amp. Over- ..- 
all length 21.54s". height 1 `i - 
16 -. width 10 - 
%a ". Shpt wt í30;695G 
bs. Complete v 

with SO -ft gener- 
ator 

1s 
VERY FOB PECIAL, LIKE Ogden, 

NEW Utah 

LIMITED QUANTITY SPECIALS! 
BC -312 MOBILE RECEIVER 6 bands. 1500 Be to 18 
Mc. With Tunes and 14 V Dynamotor. Like New $72.50 
BC -314 RECEIVER 150 -1500 Kc Continuous Tuning. 
4-band. for 14 V DC operation. Like New ...$59.50 
BC -342 RECEIVER 1.5 to 18 Mc. AC only. Excellent 
Used $72.50 
BC -348 SUPERHET RECEIVER 200 to 500 Kc and 1.5 
to 1800 Me. Voice. Tone, CW, Self. contained tb.na- 
motor for 24V DC. Like New $79.50 

A -26 
RADIO REMOTE CONTROL 

RECEI 
RECEIVER 

eq. Bat ery op s 6 
Includes tunes: 90n.. 9003, 7.3Q4s. Brand New 99.95 

ANIAPT 
-S AIRBORNE RADAR SET, with tubes. 

s19ike 
AN /PRC -8 WALKIE- TALKIE Transceiver with ex- 
ternal connected handset, for FM voice C 

m 
unica- 

lion from 47 to 55.4 Mc. 43 channels (I preset). 
Operating range 1.5 miles. Uses dry battery. Corn. 
Mete. Like New, less Hatt. Each 588.50 

TG-34A KEYER, est. used. like new 921.50 I 
Tape for .alms., each 81.85. Set of 15. P.U.B. 

ELECTRONICS WORLD 
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ELECTRONICS MARKET PLACE 
RATE: 60C per word. Minimum 10 words. March issue 

ELECTRONICS 
ENGINEERING 

AND INSTRUCTION 
USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog Free. (Courses 
Bought.) Lee Mountain, Pisgah, Alabama. 
"EARN $150 weekly Mechanical Electronic Drafting. 
Send $2 first lesson, $25 complete home study course. 
PRIOR, INC., 23-09 169 Street, Whitestone 57, New 
York." 

ELECTRONICS! Associate degree -29 months. Techni- 
cians, field engineers, specialists in communications, 
missiles, computers, radar, automation. Start February, 
September. Valparaiso Technical Institute, Dept. N, 
Valparaiso, Indiana. 

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, 4611 West Jeffer- 
son Blvd., Los Angeles 16, California. 
TUBES -TV, Radio Transmitting And Industrial Types 
At Sensibly Low Prices. New, Guaranteed, 1st Qual- 
ity, Top Name Brands Only. Write For Free Catalog 
or Call WAlker 5-7000, Barry Electronics Corp., 512 
Broadway, New York 12N, N. Y. 

DIAGRAMS for repairing radios $1.00. Television $2.00. 
Give make, model. Diagram Service, Box 672 -E, Hart- 
ford 1, 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; Arrcrafts; Misc. -Send 
for "U.S. Depot Directory á Procedures"-$1.00- 
Brody, Box 425(RT), Nanuet, New York. 
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, Kits, 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 Massachusetts Ave., Cam- 
bridge, Mass." 
CITIZENS Band High Gain -Low Noise preamplifier, 
Cascode Nuvistor circuit boosts receivers in Heath 
GW10, Knight C -27, Globe 100 & 200, Browning R2700, 
etc. Extends range up to 50% further. Full details 
sent for dime. Raydar, Box 363 -E, Farmington, Conn. 
PRECISION Resistors, carbon -deposit. Guaranteed 1% 
accuracy. Millions in stock. 1/2-watt, 8C. 1 -watt, 12C. 
2-watt, 15C. Leading manufacturer. Rock Distributing 
Co., 902 Corwin Rd., Rochester 10, N.Y. 
PROFESSIONAL alignment on FM -AMFM tuners, radios 
including kits. 48 hr. service. FM $7.50 AMFM $8.50 
Shirk's Audio Center, 1940 Arlington, Toledo, Ohio. 
LIMITED quantities of Sargent -Rayment amplifiers and 
tuners at jobber cost. All brand new, in original car- 
tons. Choice of No. 520 5100, 540 amplifiers; No. 
8000, 1020, 2051, 10000 tuners. Kapitol Magnetic 
Corporation, 2241 N. Knox Ave., Chicago, III. Dickens 
2-8500. 
TOP Buys in Surplus Electronics. Flyer Free. Downs, 
906 Allendale, Baltimore 29, Md. 
PRINTED CIRCUITS free catalog lists hundreds of cir- 
cuits. Cloud "9" engineering, Brookdale, California. 
"FREE- Electronic parts -tubes catalog -Free New - 
R.C.A., G.E., etc. tubes -60/10/2% discount off list. 
More on some types. New resistors, condensers, trans- 
formers, flybacks, yokes, etc. at fraction of original 
cost. New- phonograph needles -70% or more off list 
prices, and more, much more! Arcturus Electronics 
Corp., Dept. E.W., 502 -22nd Street, Union City, N.J. 
SAVE dollars on radio, TV- tubes, parts at less than 
manufacturer's cost. 100% guaranteed! No rebrands, 
pulls. Request Bargain Bulletin. United Radio, 1000 -W, 
Newark, N.J. 

TELEVISION Commercials eliminated- picture stays on- Illustration- Instructions -$2.00. "Voice Control," 
234 Monroe St., Passaic 7, N.J. 
TRADE -WIN- TRONIX= Dynamic Sweep Circuit Analyzer 
Model 820 -Brand New For SUNTESTER MODEL AE -2 
or KENT MOORE MODEL 10 Tester. Must be Al shape. 
David Oehlson, 3507 Rossville Blvd., Chattanooga, 
Tenn. 
DIAGRAMS -For T.V. $2, Radio $1. Hiett Diagrams, 
Box 816, Laredo, Tex. 
WALKIE- TALKIE radiophones from $24.98. Free litera- 
ture. Vanguard Labs. 190-48 99 Ave., Hollis 23, N.Y. 

January, 1962 

closes January 1st. Send order and remittance to: ELECTRONICS WORLD, One Park Ave., N. Y. C. 16, N. Y. 

GOVERNMENT 
HOFFMAN Silicon solar cells type 120C, minimum 
output current 23ma, minimum power 9mw at 10,000 
foot- candle sunlight with 400mv load. Size 788X 
394X.025 ", temperature range -65 °C to +175 °C. 

Cells unmounted without leads. Reg. Net $2.40 only 
3 for $1.25, 6 for $2.25. Unused, postpaid. Satisfac- 
tion guaranteed! Rush check or MO, No COD, CLARK 
ELECTRONICS, 190 West Santa Clara, San Jose 13, 
California. 
PHOTOFACTS $1.25, binders, tubes, test equipment. 
Shaw, Box 1171, Poughkeepsie, New York. 
GARAGE Door Operator Kits- Edwards famous KR -50 
kit. Easily assembled and installed. Available with or 
without remote car control. Thousands sold. Priced 
from $59.95. Write for literature. Edward T. Fink 
Co., Inc., 284 Nepperhan Ave., Yonkers, N.Y. Dept EW. 
CONVERT any television to sensitive big- screen oscil- 
loscope. Only minor changes necessary. Plans $1.95. 
Relco, Box 10563 -A, Houson 18, Texas. 
HI -FI Strobolamp & Disc $3.00, Transistor Hearing Aid 
$39.95, $10.00 down, $3.00 month. C. lames, P.O. Box 
929, Indio, California. 
TUBES 60-10 off. 1st quality. Brand new and guaran- 
teed. fop name brands. Edison Tubes Co., Menlo Park, 
N.J. 

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 -W91VJ We Buy Shortwave Equipment For 
Cash. 7361 W. North, River Forest, III. Phone PR 
1 -8616. Chicago TU-9-6429. 
MAN, long experienced hi fi installations and admin- 
istration looking for appropriate position- N.Y.C. area. 
Please answer c/o Electronics World, Box 575, One 
Park Avenue, N.Y.C. 

TAPE AND RECORDERS 
TAPE Recorders, HI -Fl 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. 
4 -TR Stereo Tapes -we buy, sell, rent and trade! Free 
Catalog listing bargain closeouts. Columbia, 9651 
Forhury 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" H! -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 Hi -Fi Components' 
Yes! Send for free catalog. Audion, Roslyn, N.Y. 

SOUNDTASTIC! That's what our customers are saying 
upon receiving our prices on our latest High Fidelity 
Stereo and Monaural, amplifiers, tuners, turntables, 
speakers, tape recorders, kits. All brand new with 
factory guarantee. Individual quotations only. No 
catalogues. Audio World, 117 -20 14th Road, College 
Point 56, New York. Dept. HR. 

SPEAKERS quality HI FI. 12" woofer only $7.98, also 
12" pm twin cone full range Hi F! $16.93. 31/2 tweet- 
ers stiff cone $1.40 each. General Electronics, 620 
Eggert Rd., Buffalo 15, N.Y. 

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. O.C. 

SHOPPING GUIDE 
CLASSIFIED 

A HANDY GUIDE TO PRODUCTS, NOT NECESSARILY 
ELECTRONIC, BUT OF WIDE GENERAL INTEREST. 

PHOTOGRAPHY -FILM, 
EQUIPMENT, SERVICES 

7x35 Binoculars central focus, coated lens, leather 
case. Guaranteed. $9.95 postpaid. Mail Mart, 1475 
Prospect, Trenton 8, N.J. 

COLOR film developing. Low prices. 20 exposure Koda- 
chrome, Ektachrome, $1.00. Write for free mailers and 
prices. Acme Photo, Box 6025Z, Minneapolis, Minne- 
sota. 

SCIENCE Bargains- Request Free Giant Catalog "C1" 
-144 pages- Astronomical Telescopes, Microscopes, 
Lenses, Binoculars Kits, Parts. War surplus bargains. 
Edmund Scientific Co., Barrington, New Jersey. 

Catalog listing bargain closeouts. Columbia, 9651 
Foxbury Way, Rivera, California. 

STAMPS AND COINS 
TERRIFIC Stamp Bargain! Israel -Iceland -San Marino - 
plus triangle set -Plus Antigua- Borneo -Virgin -Scouts. 
Congo- Russia -Plus large stamp book -all four offers 
free -Send 10C for mailing cost. Empire Stamp Cor- 
poration, Dept. 22, Toronto, Canada. 

FLYING Eagle cent $1.89, Large cent $1.79, Half dime 
99C Half cent $3.49. Many bargains? Universal, Box 
309, Richmond 2, Virginia. 

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 -12, 
Chicago 32. III. 

EDUCATIONAL 
OPPORTUNITIES 

LEARN While Asleep, hypnotize with your recorder, 
phonograph. Astonishing details, sensational catalog 
free! Sleep -Learning Association, Box 24 -ID, Olympia, 
Washington. 
HYPNOTIZE UNNOTICED, quickly, effortlessly or refund! 
Thousands satisfied! $2.00. Timner, Box 244, Cedar - 
burg, Wisconsin. 

COMPLETE YOUR HIGH SCHOOL at home in spare time 
with 65- year -old school. Texts furnished. No classes. 
Diploma. Information booklet free. American School, 
Dept. X136, Drexel at 58th, Chicago 37, Illinois. 

BUSINESS 
OPPORTUNITIES 

SECOND Income From Oil Can End Your Toil! Free 
Book and Oilfield Maps! National Petroleum, Pan - 
American Bank Building -PP, Miami 32, Florida. 

FREE Book: "609 Unusual Successful Businesses." 
Box 1001-2GB, Evanston, Illinois. 
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. 
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I MADE $40,000.00 YEAR by Mail order! Helped others 
make money! Start with $10.00 -Free Proof. Torrey, 
Box 3566 -N, Oklahoma City 6, Oklahoma. 
FREE BOOK "711 Bizarre, Successful Ventures." How 

I retired. Work home! Haylings -MP, Carlsband, Calif. 

MISCELLANEOUS 
WRITERS! -Free list of top -notch USA markets for 
short stories, articles, books and plays. Write for 
your free copy today! Literary Agent Mead, 915 Broad- 
way, N.Y. 10. 

2700 NOVELTIES, TRICKS, jokes science hobbies. 
World's biggest gadget catalog 100. Johnson- Smith, 
D528, Detroit 7. 
INDEPENDENT Thinkers -investigate Humanism! Write 
American Humanist Association, Dept. EW, Yellow 
Springs, Ohio. 
LAMINATE it yourself without tools. Six sheets 9 "x12" 
$2.00 complete. Major's, 1740 W. Columbia Avenue, 
Chicago 26, III. 
FREE "Do-It-Yourself' Leathercraft Catalog. Tandy 
Leather Company, Box 791 -A43, Fort Worth, Texas. 
SOMEONE "borrowing" your personal copy of Elec- 
tronics World each month? You ought to be taking 
advantage of Electronics World convenient re -sale 
plan. Sell copies in your store ... perform a good 
service for your customers ... with no risk involved. 
For details, writer Direct Sales Department, Elec- 
tronics World, One Park Avenue, New York 16, New 
York. 

ELECTRONICS WORLD HAS 

A BUYER FOR YOUR USED 
EQUIPMENT OR COMPONENTS! 

The 245,000 purchas- 
ers of ELECTRONICS 

WORLD are always in 

the market for good 

used equipment or 
components. So if you 

have something to 
sell, let EW readers 
know about it through 
our classified col- 
umns. It costs very lit- 
tle: just 60g a word, 
including name and 

address. Minimum 
message: 10 words. 

For 
further 

information 
write: 

Martin Lincoln 
ELECTRONICS WORLD 
One Park Avenue 
New York 16, N. Y. 
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replacement guide which provides service tech- 
nicians with a complete and up -to -date listing 
of available units. 

The guide includes the manufacturer's part 
number, the identification printed on the part. 
and the Aerovox catalogue number for the correct 
replacement plate assembly. 

45 

RELAY CATALOGUE 
American Relaya has published a new cata- 
logue covering an extensive line of relays 

and allied components. Included are time -delay 
relays, sensitive and plate relays. differentials, 
hermetically sealed types, keying and telephone 
relays, among others. The catalogue is completely 
illustrated with photographs and drawings. 

46 

INDUSTRIAL ELECTRONICS CATALOGUE 
Newark Electronics Corporation has just is- 
sued an extensive 1962 industrial electronics 

catalogue listing many of the over 70.000 items 
the firm carries in stock from 500 top electronics 
manufacturers. 

This 500 -page catalogue is completely indexed 
by product and principal manufacturers to facili- 
tate the prompt identification of components 
required by the service and industrial segments 
of the electronics industry. 

41 

TIMING MOTOR DATA 
A. W. Ilaydon Company has available a 

data sheet describing in detail its 42100 Series 
of commercial- industrial a.c. timing motors. In 
addition to providing complete electrical and 
mechanical specifications. the data sheet includes 
outline and mounting dimension drawings and 
details on four types of output shafts. 

These miniature motors are designed for ap- 
plications ranging from clock drives to heavy- 
duty industrial control drives. 

48 

R.F, TEST EQUIPMENT 
Jerrold Electronics Corporation is offering a 

short -form catalogue covering an extensive 
line of r.f. test equipment for quantitative meas- 
urements by comparison. 

Included are sweep signal generators, crystal 
marker generators. spectrum generators. coaxial 
switches, voltage comparators. sweep -frequency 
filter test sets, coaxial cable test sets, precision 
attenuators, direct- reading tuned r.f. voltmeters. 
etc. Specifications and prices are included. 

49 

SOLID -STATE AMPLIFIER 
Video Instruments Company, Inc. is now 
offering copies of its short -form catalogue of 

solid -state amplifiers for ground instrumentation. 
telemetry, and laboratory testing applications. 

A variety of differential d.c. amplifiers is in- 
cluded in the brochure, such as chopper stabil- 
ized amplifiers, subminiature airborne amplifiers. 
galvanometer driver amplifiers, and "pure" direct - 
coupled amplifiers. The catalogue is designated 
"No. 4 -1 DC Amplifiers." 

50 

TUNING -FORK OSCILLATOR 
Fork Standards, Inc. has just published a 

colorful four -page brochure on tuning -fork 
, acillators featuring twò series of transistorized 
models. Included are details on the Model C 
Custom series for exact high -precision require- 
ments and the Model E Economy Series for less 
rigorous applications where low cost is important. 
Full details, including charts and drawings. are 
featured. 

51 

TRANSFORMER COLOR CODES 
Stancor Electronics, Inc. is offering a handy 
wall chart which shows the EIA color codes 

for transformers. Included are color codes for 
power, audio. output, and i.f. transformers. as 

well as connection codings for loudspeaker leads 
and plugs. The chart measures 844" x I I" and 
is printed on index paper stock. 

52 

MINIATURE CARBIDE TOOLS 
The Atrax Company has available an 8 -page 
brochure giving application information and 

prices on small, very small. and miniature pre- 

cision ground solid carbide tools. This tool line is 
designed especially for electronics circuit board 
and instrumentation applications. 

INSTRUMENT COUNTER DATA 
Eg Durant Manufacturing Company has an- 

nounced the availability of its new Catalogue 
#400 which describes a complete line of me- 
chanical and electrical instrument counters. The 
16 -page catalogue is designed as a ready refer- 
ence for use by engineers in determining the 
counting instruments best suited to their particu- 
lar applications. 

54 

MICROWAVE DIODE PRODUCTS 
Sylvania Electric Products Int. has issued a 

new microwave diode product guide which 
contains the electrical characteristics and per- 
formance ratings of a wide range of microwave 
mixer, detector, varactor, tunnel, and switching 
diodes. The publication also features a 4 -page 
replacement guide insert. complete listing of 
mechanical and environmental test procedures, 
and more than six pages of microwave diode ap- 
plications notes. 

AUDIO- VISUAL SYSTEMS 

55 
Applied Communications Systems, a division 

tJ of Litton Systems, Inc., has issued a four - 
page illustrated brochure which describes the ap- 
plications of audio -visual systems and equipment 
in training and education. 

56 

SUBMINIATURE SWITCHES 
U.S. Switch Corporation now has available 
a catalogue describing six subminiature 

switches which have been recently added to its 
line. 

The types described in this new catalogue 
include standard, high. current. dry -circuit: 
long -life, high -temperature, and high- precision 
switches. Complete technical information and 
specifications are given. Also featured is a corn- 

piece glossary of switch terminology. 

51 

METER -RELAYS APPLICATIONS 
Assembly Products, Inc. has issued a 24 -page 
bulletin which provides the complete story 

of locking contact meter -relays, including oper- 
ating features and standard circuits for achieving 
the most popular types of control action. 

Besides describing the new continuous reading 
meter- relay. which requires no reset, the bulletin 
covers isolated coils, double -locking coils, response 

time and damping. overload protection. and 
control components used with meter- relays. A 

P11OTO ÇIt1.11IT% 
Page Credit 

18 Astatic Corp. 

24 Harman -Kardon 

32 (top 8: bottom), 34 (bottom) 
Branson Instruments, Inc. 

32 (center), 34 (top).... Curtiss- Wright Corp. 

44 (top) Hughes Aircraft 

44 (left center) Remington Rand Univac 

44 (right center) ...Airborne Instruments Lab. 

44 (bottom) Republic Aviation Corp. 

45 (top) Bell Telephone Labs 

45 (center right) 
H. I. Thompson Fiber Glass Co. 

45 (bottom left).. Westinghouse Electric Corp. 

45 (bottom right) General Electric Co. 

46 B 6 K Manufacturing Co. 

47 (top) SICO 

47 (bottom) Mercury Instruments Co. 

48 Permo -Power Co. 

58,59 AiResearch Mfg. Div. 

103 Fisher Radio Corp. 
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EACH TUBE INDIVIDUALLY & ATTRACTIVELY BOXEO B BRANDED RAD TEL 

COSTS you 
LESS... 

RAD -TEL'S Quality 
Brand New Tubes 

up t0 75% OFF 

ONE -DAY SERVICE 

1 YEAR GUARANTEE 

3 

Qty. Type 
014 

_1AX2 
1B3 
1DN5 
163* 

_113` 
11(3* 
1R5 
1S4 
1S5 

_174 
_1U4 

1U5 
_1X28 
_2AF4 

2BN4 

2EN5' 
_3AL5 
_3AÚ6 
_3AV6 
_3BA6 
_3BC5 
_38E6 - 3BN6 - 3BÚ8 - 3876 

3BZ6 
_3CB6 

3CS6 
_3064' 
-30K6' 
_3DT6 
-304 

SEND FOR FREE TROUBLE SHOOTING 
GUIDE AND NEW TUBE & PARTS CATALOG 
TERMS: 25% deposit must accompany all orders, balance C.O.O. Orders 
under $5: add $1 handling charge plus postage, Orders over $5: plus 
postage. Approx. 8 tubes per 1 lb. Subject to prior sale. Prices sub- 
ject ta change. No C.O.0.'s outside continental U.S.A. 

RAD -TEL TUBE CO. 
DEPT EW-16255 CHAMBERS STREET, NEWARK 5, NEW JERSEY 

January, 1962 

__3Q5 
-3S4 
..3V4 
_4BQ7 
_4BZ7 
_49Z8 
_4CS6 
_4DT6 

5AM8 - 5AN8 
_5A05 
_5AS8' 
_5AT8 
_5AN8 

5BC8 
_56E8 
_581(7 
_5B07 

5BR8 
_5BT8' 
. 5CG8 

5CL8 
5CM8' 
5CQ8 

..5CZ5' 
5EA8 

_5EÚ8 - 516 
5T8 
5U4 

_5U8 
_5V3 
_5V6 

5X8 

5Y3 
_6AB4 
_6AC7 
_6AF3 
_6AF4 

6AG5 
_ 6AH4 

6AH6 
6AK5 
6AL5 

_ 6AM8 
_ 6A05 

6AR5 
6AS5 
6AS6 

_6AT6 
Popular 

Price Qty. Type Price Qty. Type Price Qty. Type Price 
.79 _6AT8 .79 __6GN8' .94 ._12CÚ5 .58 
.62 _6AU4 .82 _6H6 .58 ,12CU6 1.06 
.79 6AÚ6 .52 615GT .51 _.12CX6 .54 
.55 _6AU7 .61 616 .67 1204' .69 
.79 6AU8 .87 ___6K6 .63 12085 .69 
.79 -6AV6 .41 _ _6L6 1.06 _120E8 .75 
.79 6AWB .90 _6N7 .98 _12DL8 .85 
.62 _6AX4 .66 . 6S4 .51 _12006 1.04 
.59 6AX5 .74 . 6SA7GT .76 _12DS7 .79 
.51 _6AX7 .64 6SG7GT .41 _12DT5' .76 
.58 6AX8' .92 6SH7GT .49 - 12DT7' .79 
.57 6BA6 .50 6517 .88 _121118' .79 
.50 _6BA8 .88 6SK7GT .74 _12D117 1.01 

.82 6BC5 .61 6SL7GT .80 _120W8' .89 

.96 _6BC7 .94 ..6SN7GT .65 -12026 .56 
.64 _6BC8 .97 6SQ7 .73 12E05 .69 

.45 6805 1.25 674 .99 _12E66 .54 

.42 _6BE6 .55 678 .85 _12EK6 .56 

.51 6BF5 .90 _6U8 83 12E16 .50 

.41 _6BF6 .44 _6VG6T .54 12EM6 .79 

.51 6866 1.66 _6W4 .60 12EN6 .78 

.54 6BH6 .65 6W6 .71 _12E26 .53 

.52 -6BH8 .87 6X4 .39 _12F8 .66 

.76 6B16 .62 6X5GT 53 12FA6 .79 

.78 _6817 .79 _6X8 .80 12FM6 .43 

.55 6BK7 85 7A8 .68 12FR8 .91 

.55 6917 1.00 7AÚ7 .61 12FX8 .85 

.54 6BN4 .57 7B6 .69 12GC6 1.06 

.52 6BN6 .74 7EY8' .73 1218 .84 

.85 _6806 1.05 7F8 .90 _12K5 .65 

.60 -6807 1.00 _7N7 .90 12L6 .58 

.50 _6BS8 .90 _757 1.01 12SA7 .92 

.63 6BU8 .70 _774 .69 _12SF7 .69 

.80 _6BX7 1.02 -8AU8 .83 _12SH7 .49 

.61 _6875 1.15 8AW8 .93 _12517 .67 

.58 68Y6 .54 8B05 60 12SK7 .74 
1.01 6878 66 _8CG7 62 _12517 .80 

.96 6BZ6 .55 8CM7 .68 _12SN7 .67 

1.10 6BZ7 1.01 8CN7 .97 _12507 .78 

.61 6BZ8 1.09 8CS7 .74 __12V7 .62 

.55 6C4 43 _8CX8 .93 1276 .53 

.79 6CB6 .55 8E88 .94 _12W6 .69 

.86 6CD6 1.42 8SN7 .66 _12X4 .38 

.52 6CE5' .51 _9CL8 .19 17AX4 .67 

.86 6CF6 .64 _11CY7 .75 _17806 1.09 

.80 6CG7 61 12A4 .60 _17006 1.06 
1.01 6CG8 .77 12ÁB5 .55 17W6 .70 
.19 _6CK4' .70 12ÁC6 .49 _18FW6' .49 

.83 6CL8 79 12ÁO6 .57 18FX6' .53 

.82 GCMG .64 12ÁE6 .43 _18E76' .50 

.97 6CM7 .66 _12AE7 .94 _19AU4 .83 

.79 _6CM8* .90 12ÁF3 .73 _19866 1.39 

.83 6CN7 .65 12ÁF6 .49 19C8 1.14 
.76 6C 08 .84 12Á1G .46 _1978 .80 
.76 6CR6 .51 _12AL5 45 _21EX6 1.49 
.90 6CS6 .57 _12A18 .95 _25AV5 .83 
.84 -6CS7 .69 _12A05 .60 _25AX4 .70 
.72 6CU5 58 12ÁT6 .43 _25BK5 .91 

.80 6CU6 1.08 12ÁT7 .76 25806 1.11 

.80 ..6CY5* .70 _12AU6 .51 _25C5 .53 

.68 -6CM7 71 _12AÚ7 .60 _25CA5 .59 

.81 6DA4' 68 12ÁV6 41 _25C06 1.44 

.60 6085 69 _12ÁV1 .75 _25CU6 1.11 

.81 _6086 .51 12AX4 .67 _25DN6 1.42 

.90 _6DE6 58 12AX7 .63 25EH5 .55 

.56 _6066 59 _12AY7 1.44 25L6 .57 

.78 6DK6 59 _12AZ7 .86 _25W4 .68 

.46 60N6 1.55 _1284 .63 32E75 .55 

.46 6006 1.10 _12BA7 .84 ___32L7 .90 

.96 ..6DT6 .53 _12B06 .50 _3565 .60 

.73 _60T8* .79 _12BE6 .53 ..35C5 .51 

.97 _6EA8 .79 _12BF6 .44 35L6 .57 

.68 6EB5' .72 _12BH7 .77 _35W4 .42 

.81 6EB8 .94 12BK5 1.00 _35Z5 .60 

.99 6EM5' .76 _12BL6 .56 36AM3' .36 

.95 6EM7 .82 _128Q6 1.06 _5085 .60 

.47 6EU8 .79 _12BR7 .74 ..5005 .53 

.78 -6EW6 .57 _12BV7 .78 . 50EH5 .55 

.53 6EY6' .75 12BY7 .77 _50L6 .61 

.55 ..6F5GT .39 12BZ7 .75 _70L7 .97 

.60 _6FE8 .75 12C5 .56 ..7025 .69 

.80 _6GH8 .80 12CN5 .56 -807 .70 

.43 . 6GK6' .79 _12CR6 .54 _117Z3 .61 
New Tube Types Offered by Rad -Tel` 

NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE COMPANY 
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ADVERTISERS' INDEX JANUARY, 1962 

Advertisers listed below with code numbers 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 Advance Electronics 82 134 Heath Company ...108, 109, 110, I11 161 Sams & Co., Inc., Howard W 68 
101 Allied Radio 72, 73, 74, 75 135 Henshaw Radio Supply 83 162 Sarkes Tarzian Inc 107 
102 Ashe Radio Company, Walter 117 136 Holt, Rinehart and Winston, Inc ....113 117 Saxitone Tape Sales 83 
103 Audion 105 164 Shober Organ Corp., The 102 

137 Indiana Technical College 104 165 Scott Inc., H. H. 19 

104 8 & K Manufacturing Co 9 138 International Crystal Mfg. Co., Inc .. 15 166 Sencore 61 

105 Blonder- Tongue 63 139 International Radio & 167 Smith Electronic Designs, Wardell ..105 
106 Bosco, Electronic Inc. Don 79 Electronics Corp 24 168 Sonar Radio Corporation 107 
107 Browning Laboratories, Inc 78 169 Sprague 10 
108 Burstein -Applebee Co 105 140 Johnson Co., E. F. 117 170 Standard Kollsman 

Industries, Inc SECOND COVER 
109 C & H Sales Co 98 141 Key Electronics Co 98 171 Standard Trans Vision, Inc 106 
110 Cabinart Acoustical Eng. Corp .... 65 172 Superscope, Inc 67 
111 Capitol Radio Engineering 142 Lafayette Radio 23 173 Supreme Publications 77 

Institute, The 26, 27, 28, 29 143 Lampkin Laboratories, Inc 76 Sylvania Electric Products Inc 16 
112 Carston 82 
113 Channel Master 20, 21 144 McGee Radio Co 106 174 TAB 104 
114 Cleveland Institute of Electronics .. 17 145 Micro Electron Tube Co 66 175 Tandberg of America, Inc. 6 
115 Columbia Electronics 76 146 Milwaukee School of Engineering ... 70 176 Terado Company 76 
116 Columbia Stereo Tape Club 1 177 Texas Crystals 103 
117 Commissioned Electronics Co., Inc .. 83 National Radio Institute 13, 14 178 Tokyo Shibaura Electric Co., Ltd ... 81 

Conar Instruments 64 National Radio Institute 99 179 Transvision Electronics, Inc 12 
118 Coyne Electrical School 116 147 National Technical Schools 7 180 Transvision Electronics, Inc 82 

148 Nortornics Co., Inc, The 77 181 Tri -State College 83 
119 Oressner 83 182 Tri -State College 107 

149 Oelrich Publications 83 183 Triplett Electrical Instrument 
120 EICO (Electronic Instr. Co. Inc.) .... 30 150 Olson Electronics 94 Company, The THIRD COVER 
121 Editors and Engineers, Ltd 24 184 Tru -Vac 99 
122 Electro- Voice, Inc 101 151 Peak Electronics Co 101 
123 
124 
125 

Electronics Book Service 
Electronic Chemical Corp. 
Esse Radio Company 

95, 97 
80 

104 

152 
153 
154 

Pearce- Simpson, Inc 78 
Pickering & Co., Inc 101 
Picture Tube Outlet 100 

185 
186 
187 

U. S. Crystals, Inc 98 
University Loudspeakers, Inc. 2 

Utah Electronics Corp 8 

126 
127 

Fair Radio Sales 
Fisher Radio Corporation 

88 
100 155 

RCA Institutes, Inc .... 90, 91, 92, 93 
R W Electronics 83 

188 Valparaiso Technical Institute 105 

128 
129 
130 
131 

G & G Radio Supply Co 

Goodheart Co., R. E. 

Grantham School of Electronics .... 
Gregory Electronics 

118 
114 

5 

100 

156 

157 
158 
159 

Rad -Tel Tube Co 121 
Radio Corporation 

of America FOURTH COVER 
Radio -Electronic Master, The 83 
Rider Publisher Inc., John F 22 
Roth Steel Corp 67 

189 
190 
191 
192 
193 

Warren Dist. Co 88 
Winegard Antenna Systems 69 
Winegard Antenna Systems 71 

Winegard Antenna Systems 87 

Winegard Antenna Systems 89 

132 Harmon -Kardon 4 
133 Harmon -Kardon 11 160 Sams & Co., Inc., Howard W 25 194 Xcelite, Inc 96 

The coupon below can also be used to obtain additional information on the new 
product items shown on pages 106 through 111 as well as on the ads as listed above. 

VOID 1 

AFTER 

JAN. 31, 1962 

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 

soleMake sure 
that your 

name and address 
are printed clearly. 

ELECTRONICS 

WORLD 

READER 

SERVICE 

COUPON 

122 Printed in U.S.A. ELECTRONICS WORLD 
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USES UNLIMITED: 
Field Engineers 

Application Engineers 

Electrical, Radio, TV, 
and Appliance Servicemen 

Electrical Contractors 

Factory Maintenance Men 

Electronic Technicians 

Home Owners, Hobbyists 

VOLT-OHM - 
MILLIAMMETER 

World's Largest Selling 
POCKET SIZE V -O -M 
FEATURES: 

1 

2 
3 

Hand size and lightweight, but with the features of a full - 
size V -O -M. 

20,000 ohms per volt DC; 5,000 AC. 

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 instrument; 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 BANANA -TYPE 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 ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO 

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 Y -O -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 -0 -M, Model 10 Clamp -On- Ammeter, 

Model 101 Line Separator, No. 311 Extension 

leads, and a leather carrying 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 -O -M. Complete Model 100 is only 

564.50 

MANUFACTURERS OF PANEL AND PORTABLE INSTRUMENTS; ELECTRICAL AN ELECTRONIC TEST EQUIPMENT l 
i; 

ç 
ç \ -{ 

630 630 -A 630 -PL 630 -APL 630 -NA 

[111». 11;: 1O' ., .. 
630-T 631 

- .-. 
666-HH 

FOR EVERY PURPOSE -THE WO MOST COMPLETE LINE 
625-NA 666 -R 

0 F V-O-M'S 
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You're looking at the base of one of RCA's re- 
markable new novar tubes ... the first in a new 
family of tubes that will mean better business 
for you through reduced call backs. 

This new base -with 9 widely- spaced, heavy - 
gauge pins- characterizes novar, RCA's line of 
large all -glass integral base tubes designed to do 
the work of conventional tubes with molded 
bases. Because novars outperform these con- 

ventional types, they are being selected for use 
in more and more radio and TV receivers as well 
as hi -fi equipment. From present indications, 
novar should become the standard of the industry. 

Look for novar, RCA'selatest contribution to 
electron tube design. Your Authorized RCA 
Electron Tube Distributor now has RCA -7868 
novar and will soon have many other types to 
support your servicing business. 

RCA ELECTRON TUBE DIVISION, HARRISON, N.J. 

The Most Trusted Name in Electronics 
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