
RUMBLE FittERS 

RADIO 
TVNEWS 

AUGUST 
1957 

35 CENTS 

World's leadin Electronics Magazin 

HIGH POWER VS 

LOW POWER AMPLIFIERS 

23 
PAGES 

ON 
HI-Fl 

SUNSPOTS MAR 

TV RECEPTION 

OPERATION JUPITER 

WOBBLED SCANNING 

WITH A NEW CRT 

"ULTRAFLEX" 

SPEAKER ENCLOSURE 

A NEW FM KIT 

FOR HI -FI 

FRINGE -AREA 

FM RECEPTION 

HI -FI FOR HYERO 
(See Page 92) 

OW OZ S I(i0l IS 
NOiXVlO S0617 

ar H.tiVis d nk. 

9Z-SLZ9Z1 -9£-N8 



Mr. Independent Service Dealer... 
IF YOU'RE FEELING THE SQUEEZE of 
Rising Costs National Service Company Competition Lack of Manpower 

Better look into the 

BONDED ELECTRONIC TECHNICIAN PROGRAM 
Today, more than ever before, qual- 
ifying as a Raytheon Bonded Elec- 
tronic Technician will help you in 
many ways: 

First, your service work is backed 
by a Bond issued through one of 
America's largest insurance com- 
panies. This bond means you can 
charge and get a proper price for 
your work because the bond creates 
customer confidence in your shop. 

Second, you get the services of 
Western Union "Operator 25," 
who, in answer to requests, is send- 
ing customers to Raytheon Bonded 
Dealers from coast to coast. 

Third, you get the backing of na- 
tional advertising which sells your 
bonded service as the customers' 
best buy: 

Fourth, you become a member of a 
national group of service dealers 
who can feature the national sym- 

bol of superior TV -radio serv- 
ice . - . the Raytheon Bonded 
Decal. Yet you retain your own 
independence. 

Fifth, you'll find technicians pre- 
fer to work for Raytheon Bonded 
Dealer organizations because these 
companies have earned the respect 
of their customers. 

Your Raytheon Sponsoring 
Bonded Tube Distributor will be 
glad to explain the program to you. 

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

RAYTHEON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 

Newton, Mass. Chicago, Ill. Atlanta, Ga. Los Angeles, Calif. 

Raytheon makes Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, 
all these Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes. 8xcr/Gun Lc /wolsawis 



MAIL COUPON TODAY! 
DeVry Technical Institute 
4141 Belmont Ave., Chicago 41, III., Dept. RN -8 -N 

Please give me your FREE booklet, "Electronics and YOU," and tell 
me how I may prepare to enter one or more branches of Electronics 
as listed below. 

Name Age 
Please Print 

Street Apt 

City Zone State 

ID Check here if subject to military training. 

DeVry Tech's Canadian Training Center is located 
2025 at 626 Roselawn Avenue, Toronto 12, Ontario 

Men 17 -55... 
Prepare at Home for an Interesting and 
Profitable Future in the Great Fields of 

ELECTRONICS 
as used in 

GUIDED MISSILES, ETC. 

There are big opportunities for men 17 to 55 in the 
exciting, profitable fields of Electronics. For more than 
26 years we have been preparing men in their spare 
time at home without interfering with their jobs. 
During these years, to name a few, we have trained 
lcborers, farmers, clerks, factory workers and salesmen 

following the same basic method used in our 
Chicago and Toronto training laboratories. So regard- 
less of your experience, why don't you write for FREE 

facts today? There is no obligation. 

Live -Wire 
Employment 

Service 
DeVry Tech's Placement 
Department is in contact 
with some of the best - 
known employers in the 
Electronics field. The serv- 
ice is free to oll grad- 
uates -and DeVry Tech's 
record in helping to place 
men has been outstand- 
ing. 

AN INDEX TO A 
BETTER JOB, A BRIGHTER FUTURE 

Communications 

Television 

Radio 

Computers 

Radar 

Micro -Waves 

Industrial Electronics 

Automation Electronics 

NO ADVANCED EDUCATION OR PREVIOUS 

TECHNICAL EXPERIENCE NEEDED! 

Draft Age? 
We have 

valuable in- 

formation for 
every man of 
draft age; so 

if you ore sub- 

ject to military 
service, be sure 

to check the coupon. 

FREE 
Booklet! 
We'll give you 
a free copy of 
an interesting 
booklet, "Elec- 

tronics and YOU." See for Accredited Member 
yourself how you may take of National Home 
advantage of the opportun- 
ities in this fast growing Study 
field. 

"One of North Amer ca's Foremost Electronics Training Centers" 

1 `lyi ,n1 
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DORY TECHNICAL INSTITUTE 
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Former) DeFOREST'S TRAINING, INC. 

1 
4141 BELMONT AVE. 

CHICAGO 41, ILLINOIS 
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COMPLETE 

TV RECTIFIER 

INTERCHANGEABILITY? 
The New G -E 1N1008 
Brings You Just About as 
Close as You Can Come. 

With the introduction of its new Type 1N1008 germanium 
TV rectifier, General Electric offers you a miniature 400ma 
device which can be used as a replacement for just about 
any make of selenium rectifier now found in television power 
supplies. 
The. 1N1008 is a 130V -400ma half -wave rectifier. Twin 
1N1008's can be used in a voltage doubler circuit. 

RATINGS AND 

RMS Input Voltage 
Peak Inverse Voltage 
D -C Output Current 
Rectifier Full Load Voltage Drop* 
Series Surge Resistor 
Ambient Operating Temperature 
Operating Fin Temperature 

*Full Cycle Average 

SPECIFICATIONS 
Recommended 
Design Center 

117 
340 

200 -400 
0.28 

4 
40 
50 

Absolute 
Maximum 

130 volts 
380 volts 
400 ma 
0.30 volts 

4 (min) ohms 
55 °C 
65 °C 

This represents General Electric's latest addi- 
tion to its priced -right line of snap -in replace- 
ment TV rectifiers. Other easy -installation G -E 
TV rectifiers include the 1N1005 (250ma) 
1N1007 (350ma), and 1N1013 (250ma). In 
most cases, the G -E snap -in design permits in- 
stallation in the same chassis hole used for the 
selenium stud or bolt. 

FREE... REPLACEMENT GUIDE 
The General Electric Germanium TV Rectifier 
REPLACEMENT GUIDE tells you exactly 
which model fits your customer's set, and is the 
result of an analysis of all leading sets built 
since 1953. Only proved replacements are recom- 
mended. Get your copy, free ... at your G -E 
tube distributor now. Or, write today to General 
Electric Company, Semiconductor Products, 
Section S5887, Syracuse, New York. 

General Electric TV rectifiers are performance- tested by Howard W. Sams & 
Company, Inc. Check the low prices at your nearest G -E tube distributor. Just 
look for the new green & black cartons. 

GENERAL ELECTRIC 
6 RADIO & TV NEWS 



NOW -A Faster Way to Reach 
the Top in TV SERVICING 

N.R.I. SENDS YOU 17" Picture Tube 
Components for a TV Receiver, 5" Oscilloscope and Signal 
Generator ... all parts for these 4 complete units. 

N.R.I. All- Practice Method Trains You at Home in 
Spare Time to Fix TV Sets Quickly, with Confidence 

The man who knows the answers -the 
Professional TV Technician enjoys the 
prestige, gets the better jobs, the 
higher pay. Here is the learn -by- 
practice training to be a Professional 
TV Technician. It shows you the way 
to be the boss, to earn top pay. Tele- 
vision Servicing needs more well 
trained men. If you have a basic 
knowledge of radio and electronics 
you can make some Television repairs 
simply by trial and error. But sooner 
or later you will face TV Service prob- 
lems you can not solve. And you can't 
get the training you need while cus- 
tomers wait. 

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

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

You Get COLOR TV Textbooks 
Early 

The day you enroll, N.R.I. sends you 
special Color -TV books to speed your 
knowledge and understanding of this 
vast, growing phase of Television. 
August. 1957 

Many full color grctures and diagrams 
help you recognize defects and help 
you learn how to correct them quickly 
and properly. To cash in on the com- 
ing Color TV boom, you'll need the 
kind of knowledge and experience this 
N.R.I. training gives. 
This is 100% learn-by- doing, practical 
training. Here is a course for men 
who know basic theory, either from 
Radio or TV Servicing experience or 
planned training but realize the need 
for more knowledge to forge ahead. 
Here is what one graduate, G. G. 
Stethem of Belpre, Ohio, says, "I can 
not praise N.R.I.'s Professional TV 
Course highly enough. I have my own 

spare time shop and all the Radio -TV 
work I can handle." 
Another graduate, Edward Ravitsky 
of Northumberland, Pa., says, "I have 
taken your course in Professional TV 
Servicing. It takes the kind of ex- 
perience you offer to really learn." If 
you want to go places faster in TV 
Servicing, make your future more se- 
cure as the industry develops, we 
invite you to find out what you get, 
what you practice, what you learn 
from N.R.I.'s Course in Professional 
TV Servicing. Mail the coupon now. 
There is no obligation. NATIONAL 
RADIO INSTITUTE, Dept. 7HET, 
Washington 16, D. C. 

rNATIONAL RADIO INSTITUTE 
Dept. 7HET, Washington 16, D. C. 

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

Send for I 

FREE 
BOOK IFIL City 

Name 

1 

in TV 

ACCREDITED MEMBER NATIONAt HOME STUDY COUNCIL J 

Age 

Address 

Zone State 
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TRANSFORMER 

`T L WS 

12 NEW FLYBACKS 
AVAILABLE NOW 

See our TV -57 Replacement Guide! 

Note: Triad's Service Aid #2 for 
the Professional Television Man 
will contain complete information 
on the characteristics and use of 
Triad's New Flybacks. Reserve 
your free copy now. Ask your dis- 
tributer, or write to us! 

4055 REDWOOD AVENUE, VENICE, CALIF. 
812 E. STATE STREET, HUNTINGTON, IND. 

A SUBSIDIARY OF LITTON INDUSTRIES 

8 

HI -FI EQUIPMENT NEEDS SERVICE 

ON OUR desk is an interesting survey 
of TV- electronic service shops, con- 

ducted by a well -known manufacturer 
of hi -fi and p.a. equipment who wished 
to determine the extent to which the 
service industry had penetrated the 
audio field, and also which magazines 
were preferred for service information 
on audio and related electronic prod- 
ucts. We are as pleased with the high 
ratio of shops that sell audio products 
as we are by the fact that this publi- 
cation headed the reader -preference 
list by a handsome margin. 

In an earlier day, service outlets had 
little enough connection with the grow- 
ing interest in high fidelity. Generally 
well built instruments did not require 
frequent, early repairs, and the inter- 
ested fan learned enough to perform 
elementary checks and maintenance 
on his own. There was no problem in 
acquiring or using a stylus -pressure 
gauge; only a meter and slight skill 
were required for occasionally balanc- 
ing out push -pull output tubes; and 
stroboscopic discs are often given 
away. 

However, even the best designed 
equipment does not provide indefinite, 
trouble -free life, and the owner of 
audio equipment has been confronted, 
more recently, with the problem of 
where to go to get reliable handling 
of his valued gear. He does not have 
a wide choice of sources. To speak the 
plain truth, he has already learned 
that the man on whom he may justly 
rely for satisfactory repairs on his 
radio or TV set is not automatically 
prepared by this type of experience to 
work on audio equipment. 

Where far -sighted service dealers 
have anticipated this problem, they 
have been able to carve out for them- 
selves a sizable area of extra profit, 
not only in service income, but from 
reliable sales and installation. Also, 
those specialty shops that sell and 
service hi -fi only have come to the 
fore. These sources are able to demand 
and receive prices higher than the 
profitless, cut -price figures quoted by 
some of their competitors who offer 
nothing but the equipment. Obviously, 
the consumer is increasingly aware of 
the importance of a dependable source 
on which he can rely for advice and 
subsequent repairs. 

Where does the service technician 
fall short? .A working philosophy that 
has served him well for decades be- 
trays him now. The technician is 
trained to "get the set working." If 
no sound comes out of a TV set, the 

repair may simply involve replacement 
of a dead output tube. The job ends 
right there; for no one imposes strin- 
gent requirements as to distortion, fre- 
quency response, and other such fac- 
tors on this type of equipment. The 
technician must now be concerned 
with getting the set to work right. The 
discriminating man who pays a pre- 
mium price for premium sound will 
not settle for less. He may point a 
guilty finger at an installation that is 
still "working," in the old sense, but 
justly complain that it has begun to 
sound mushy or no longer provides a 
sense of presence. You cannot tell him 
to let well enough alone. 

To function in such situations, the 
service technician needs special know] - 
edge in the subject, an understanding 
of the special type of customer with 
whom he must now deal, a new vocab- 
ulary, and equipment in addition to 
his conventional instruments, which he 
will also use. 

Concerning the customer, something 
has already been said. He is not a 
crackpot; in fact, he generally has a 
more knowledgeable background than 
owners of more conventional equip- 
ment. He is entitled to sympathetic 
handling. On the other hand, he must 
also realize that the type of service he 
seeks, when he can get it, calls for a 
premium price. Give him what he 
wants and you will not find a better 
customer. 

The language he speaks may some- 
times be confusing. When the non -tech- 
nical TV owner complains of "lines in 
the picture" over the telephone, the 
problem of deciding whether he means 
interference or loss of horizontal sync 
is nothing as compared to making 
sense of the hi -fi fan's complaints. The 
technician must learn to correlate such 
subjective evaluations as "the orches- 
tra is blurred," "top piano notes fall 
apart," and "the violins sound steely" 
with objective factors like intermodu- 
lation distortion, limited frequency re- 
sponse or dynamic range, flutter, and 
overload. 

To measure up, the technician must 
familiarize himself with existing equip- 
ment, what it can do, and its limita- 
tions. He must learn the difference 
between good and poor fidelity for him- 
self. Without instruments, techniques, 
and records for assessing response, dis- 
tortion, and other criteria, he is lost. 
Adequately prepared. he can do him- 
self much good by providing a needed 
service for which the demand can only 
grow W S 
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ALLIED, S sensational purchase of manufacturer's closeout 

BRINGS YOU THE YEAR'S GREATEST BUY IN HI-FI! 

IT'S THE QUALITY BELL 2300 MODEL... 

S4VE %26 
fprn ous 

__= 
_ 

MUS?OC ÁLi -F 
FER 

SOLD REGULARLY AT $1O775e..NOW YOURS FROM ALLIED FOR 
Big 31% Savings! 

Complete with Handsome Case 

Full Equalization 

Includes Seven Inputs 

Rumble and Scratch Filters 

Loudness Control 

A -B Speaker Selector Switch 

ALLIED has the buy of the year for you in this famous 
Bell Hi -Fi amplifier. Advanced features include: Vari- 
able equalization for ceramic as well as magnetic car- 
tridges; switch to select one of two speakers, or both; 
distortion less than 0.3% at 20 watts; response ±0.5 
db, 20- 20,000 cps; inputs -2 for low magnetic or tape, 
ceramic or crystal, high magnetic, radio, TV or auxil- 
iary; Controls -Off -on, Rumble Filter, Scratch Filter, 
Speaker, Bass, Treble, Loudness, Volume, Radio Input 
Level, Equalizer (Tape, 78, RIAA, LP, Eur), input 
selector. Dual 4, 8, 16 ohm taps. Complete in beautiful 
"space- saver" case. 4 x 154 x 113'. 20 lbs. 
98 SZ 959. Net, F.O.B. Chicago, Only . $7450 

Easy Terms Availabl,: 
Only $7.45 Down 

QUANTITIES LIMITED 
ORDER NOW 

SAVE g0 22 on this Complete "Space- Saver" 

Phono System Featuring the Bell 2300 Amplifier 

SPECIAL 

ONLY 

19 
COMPONENTS SOLD 

REGULARLY FOR Easy Terms Available 
$306.55 Only $21.97 Dawn 

Unprecedented Hi -Fi phono music system value. You save $86.80 
over cost of individual components. Beautiful "space- saver" design -no cabinets required. Includes: (1) the famous Bell 2300 Amplifier 
(described above); (2) Garrard RC 121-4 Changer and base (specify 
Mahogany or Blonde finish for base), with (3) genuine G.E. RPX 
052 -A Triple -Play Cartridge (diamond -sapphire styli); (4) Electro- 
Voice "Aristocrat" Speaker Enclosure, with (5) Electro -Voice 12TRXB 
Speaker installed (specify Mahogany or Blonde enclosure finish; 
FREE plastic record changer cover. Ready for easy installation. 
Shpg. wt., 97 lbs. 
94 PA 285. Net, F.O.B. Chicago, only $21 975 

SAVE EVEN MORE -assemble your own speaker enclosure! 
System as above, but with E -V enclosure in unfinished kit form 
(KD -6 Kit). You save an additional $29.40 by doing the easy assem- 
bly yourself! Includes amplifier, changer and speaker as listed above. 
Shpg. wt., 90 lbs. 
94 PA 286. Net, F.O.B. Chicago, only 

Easy Terms Available: Only $19.00 Down 

S1904S 

ORDER FROM 
ALLIED RADIO 

August. 1957 

ALLIED RADIO CORP., Dept. 1 -H7 
100 N. Western Ave., Chicago 80, III. 

Ship the following: 
98 SZ 959 Bell 2300 Amplifier 

0 94 PA 255 Complete Phono System 
94 PA 286 Phono System with Enclosure Kit 
$ enclosed (all prices Net F.O.B. Chicago) 

Name 

Address 

L y Zone State J 
9 
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UNEQUALLED FLEXIBILITY 

SINGLE OR DOUBLE PLAY 

STYLI EASILY REPLACED 

NEW ANTI -HUM DESIGN 

RUGGED CONSTRUCTION 

The only pickup... 
you can custom tailor to fulfill 
all requirements for optimum, 
unequalled play -back performance 
of every record in your collection 

ONLY THE FLUX VALVE OFFERS ALL 
THESE SIGNIFICANT FEATURES: 
High compliance with low vibrating mass ... unex- 
celled transient response ... flat frequency response 
well beyond both ends of audible frequency ... un- 
equalled definition and clarity, each instrument or 
voice is individually distinguishable ... complete 
absence of resonances in the audio frequency... low 
overall distortion ... anti -hum design ... stylus 
changing is easy; no tools ... hermetically sealed 
cartridge body. 

EXAMINE THESE 
EXCLUSIVE FEATURES: 

half mil single play 
half mil -1 mil double play 
half mil -2'/2 mil double play 
1 mil-2'2 mil double play Pl I mil single play 
2'/: mil single play 

Enjoy a new listening pleasure and experience ... ask your dealer to demonstrate 
the Fluxvalve ...words cannot describe the difference ...but you will hear it! 

PICKERING & CO., INC. OCEANSIDE, 

Professional Audio Components o zah- cer/it 
Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature: write Dept. C -17 

EXPORT: AD. AURIEMA. INC., 69 BROAD ST.. NEW YORK / CANADA: CHARLES W. POINTON LTD., 6 ALCINA AVE.. TORONTO 

10 RADIO & TV NEWS 
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_J ... Identify and Specify 

TRANSISTORS and RECTIFIERS 

by the bright new Carton Design 

Now on display at your nearest 
G -E Tube Distributor 

GENERAL (9) ELECTRIC 



Make MORE Money FASTER with /ßui 
16%®®. 
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LABORATORY- ACCURATE 

DYNA-QUIK, 

CUT TESTING TIME IN HALF- DOUBLE TUBE SALES 

Measures true dynamic mutual con- 
ductance with laboratory accuracy 
under actual operating conditions right 
in the home. Makes complete tube test 
in seconds. Quickly detects weak or in- 
operative tubes. Shows customer the 
true condition and life expectancy of 
the tubes and sells more tubes right on 
the spot. Cuts servicing time, saves 
costly call -backs, wins customer con- 
fidence, and brings more profit. One 
extra tube sale on each of 5 calls a day 
pays for the Dyna -Quik in a few weeks. 

NEW Model 650 
6f 

5oiatt'3 a3fes1, Most Complete. /- oriatle 
DYNAMIC MUTUAL CONDUCTANCE 

TUBE & TRANSISTOR TESTER 
Offers New Features -More Features! Checks over 99% of 
the tubes most widely used in television receivers, plus popular 
home and portable radio tubes. Tests over 500 tube types. 
Lists over 125 tube types, with settings, on socket panels 
for maximum operating speed. Complete listing in fast 
telephone -index type selector. Includes 16 spare sockets 
and sufficient filament voltages for future new tube types. 
Phosphor bronze socket contacts. Tests each section of mul- 
tiple tubes separately for Gm- Shorts -Grid Emission - 
Gas Content -and Life. Gives instantaneous Heater Con- 
tinuity check. Shows tube condition on "Good -Bad" scale and 
in micromhos. Special bridge assures automatic line compensa- 
tion. Simple to operate. No multiple switching -No roll 
chart. Includes pin straighteners. Transistor Tester checks 
junction, point contact and barrier transistors, germanium and 
silicon diodes, selenium and silicon rectifiers. 

$16995 Net, 

FAMOUS Model 500 
VtLrlrf'3 5a.fe3E Setting Por[alle 

DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 

This is the B &K quick -check tube tester that has revolutionized 
TV set servicing! Servicemen* say: "Best tube tester I've ever 
owned for speed and dependability.' "Wonderful instrument. 
Makes money:' "Paid for itself several times. Really indispen- 
sable.' "Have two...one for the shop and one for house calls:' 
"Adds income and saves unprofitable call- backs:' That is why 
thousands of the Model 500 are now in profitable use all over 
the nation. Tests tubes for Shorts, Grid Emission, Gas Con- 
tent, Leakage, and Dynamic Mutual Conductance -in 
a matter of seconds. Life Test detects tubes with short life 
expectancy. Shows tube condition on "Good -Bad" scale and 
in micromhos. One switch tests everything. No multiple 
switching -No roll chart. Special bridge maintains automatic 
line compensation. 7 -pin and 9 -pin straighteners. 

95 Net, $1U9 

See your B&K Distributor, 
or write for Bulletin 500 -650 -N 

Names on request 

12 

B a K MANUFACTURING CO. 
3726 N. Southport Ave. Chicago 13, Illinois 
Canada: Atlas Radio Corp. 50 Wingold, Toronto 10, Ont. 
Export: Empire Exporters, 439 Broadway, New York 13, N.Y. 
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Send for FREE booklet and get the 

s 
in RADIO-TV- 
ELECTRONICS 
"You might like to know that since I have started this 
course, my company has given me a $32.00 a month 
raise. They seem to think anybody who has enough in- 
terest in their job to study at home is worth more 
money." 

-Frank J. Mulvey, 910 124th St., S., 

Renton, Washington 

What would a raise of just $8 a 

week ($416 per year) mean to You? 

Think of it! Only one $8 -a -week raise such 
as Frank Mulvey received) will repay your 
investment in CREI training. and leave you 
a profit up to $188.75 the very first year! 
Your increases in pay thereafter are all 
pure profit, and you'll be prepared for 
many more promotions and pay raises in 
the future years of your life! 

CASH IN ON THE BIG PAYOFF! 
Why let opportunity to make more money 
pass you by because of lack of training? 
This booklet describes in detail how CREI 
training equips you quickly at home to 
forge ahead into a good paying job -in TV 
Icolor, too) -industrial communications - 
research- aeronautics and scores of other 
fields in this mushrooming industry. 

CREI TRAINING MEANS PROMOTION 
PAY INCREASES WITHIN SHORT TIME 
Here is just one of the many letters received 
from CREI students: 
"In this time of less than two years, 
I have almost doubled my salary and 
have gone from wirentan to engineer- 
ing assistant and now to junior engi- 
neer. I have CREI to thank." -Frank 
A. Eckert, 22 Clover Lane, Levittown, 
Pa. 

CREI TEACHES YOU WHAT 
INDUSTRY WANTS 
Industry recognizes this, by choosing 
CREI to train their own technical 
staffs. Among them: United Air 
Lines, Canadian Broadcasting Corpo- 
ration, Sears Roebuck & Co., Bendix 
Products Division, All American 
Cable and Radio, Inc. 

CREI GRADUATES GET TOP JOBS 

as electronic engineering techni- 
cians. Employers contact us regularly 
for graduates to fill good jobs. Our 

t- - 

placement bureau cannot keep up with the 
demands. Typical recent requests: "Two 
openings in our Field Service ... aircraft 
electronics ... starting salary is $380 and 
up - - ." -North American Aviation, Inc_ 
Columbus. O. "Just about four months have 
passed since I made my first recruiting trip 
to CREI. As a result of that visit Messrs. 
Kohs. Plante and Wenger are now members 
of the Laboratories and Mr. Kresge soon 
will be ... we have openings now and will 
have others ..." Bell Telephone Labora- 
tories, Murray Hill, N J. 

NAME YOUR GOAL! 
CREI training equips you to pass FCC ex- 

ams, qualify for top jobs; or. start your 
own business -many a graduate has been 
launched on a successful, self -owned busi- 
ness career, thanks to CREI training. 

CREI ALSO OFFERS 
RESIDENCE TRAINING 

CREI Residence School in Washington of- 
fers instruction at same high technical level. 
Classes start frequently. Qualified residence 
school graduates earn degree: Associate in 
Applied Science. Check coupon if you pre- 
fer residence study. 

WHY WAIT? YOU CAN'T LOSE! 

You already have practical experience. Add 
to it CREI's advanced training and be as- 
sured of excellent pay, a bright future and 
job security in all electronics fields. 

You owe it to yourself! Fill out coupon and 
mail today. No obligation. You'll receive 
your copy of "Your Future in the New 
World of Electronics" right away -free. 
Send for it today' 

AVAILABLE TO VETERANS UNDER GI BILL: 

FILL OUT AND MAIL TODAY- BEFORE YOU FORGET IT! 

C 
Ac 
De 

APITOL RADIO ENGINEERING INSTITUTE To help us answer your request in- II 

credited Technical Institute Curricula Founded 1927 telligently, please give the follow - 

pt. I I 8-D, 3224 -I6th St., N.W., Washington 10, D. C. ing information: 
I 

I 

I 

EMPLOYED 
Please send me your course outline and FREE illustrated Book -' BY 
let "Your Future in the New World of Electronics" . de- 
scribing opportunities and CREI home study courses in Prac- TYPE OF 
tical Electronic Engineering Technology. PRESENT WORK 

CHECK ( Electronic Engineering Technology 
El Broadcast (AM, FM, TV) Engineering 

FIELD OF Technology 

GREATEST ' Television Engineering Technology 

INTEREST / Aeronautical Electronic Engineering 
Technology 

Name Age 

Street 

SCHOOL 
BACKGROUND 

ELECTRONICS 
EXPERIENCE 

IN WHAT BRANCH OF ELECTRONICS 
ARE YOU MOST INTERESTED? 

City Zone..... State 

CHECK: ID Home Study Residence School Korean Veteran I 
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knig t 
kits 

LOWEST COST because our giant buyin . 

power passes biggest savings onto you... 
you do the easy assembly, get profess: 

results and SAVE! 

EA 

"Step- and -Check" instruction manuals are 
marvels of clarity -it's just like having a 

good instructor at your side. 

knight -kits 
-KIT 

knight -kits 
M, roperly 
as - - - eet pub 
lished specifications, or we refund you 
money. 

NEW knight -kit HI -FI VALUE 

30 -WATT DELUXE AMPLIFIER KIT 

New Printed Circuit Switches! 
Model Y -762 Three Printed Circuit Boards! 

$7495 8 Inputs Full Equalization! 

Full 30 Watts Custom Case! 
A Hi -Fi triumph at low cost! Linear -deluxe 
Williamson-type power amplifier circuit (flaw- 
less response ± yS db. 15- 100,000 cps at full 
30 -watt level!): equalization for all records, 
within I¡ db of recommended accuracy; 2 ex- 
clusive new printed- circuit switches; 3 printed - 
circuit boards for quickest, easiest, error -free 
construction; separate continuously variable 
Level and Loudness controls; 8 inputs for 
every signal source; DC on all filaments Of 
preamp tubes; exclusive 3 -way speaker selector 
switch (use speakers of mixed impedance with- 
out mismatch!); Power Amplifier Distortion - 
Harmonic, 0.55% at 30 watts- IM, 0.74% at 
20 watts; rumble filter switch; variable damp- 
ing. With beautiful "space- saver" case -ready 
for easy, money -saving assembly. 
Shpg. wt., 32 lbs. 
Model Y -762. Net F.O.B. Chicago.... $7495 

See our Supplement No. 165 for additional 
knight -kit Hi-ti values 

SUPPLEMENT 
featuring knight -kits 
Send for our FREE Supple- 
ment No. 165 featuring 45 
great Knight -Kits, including 
Test Instruments, Hi -Fi, 
Hobbyist and Amateur kits. 
Write for your copy today. 

ALLIED RADIO 
Dept. 01- H7,100 N. Western Ave., Chicago 80, III. 

* Presenting iatest information on the Radio Industry. 

By RADIO & TV NEWS 
WASHINGTON EDITOR 

THE SPECTACULAR ADVANCES 
made in electronics during recent 
years owe a significant part of their 
origin to the requirements of modern 
airborne weapon systems. 

So declared Lieutenant General 
Thomas S. Power, commander of the 
Air Research and Development Corn- 
mand, recently, during a conference on 
aeronautical electronics in Dayton, 
Ohio. 

The fantastic increases in speed, 
range, altitude, and all- weather capa- 
bilities of military aircraft, were noted 
as having created problems in the elec- 
tronic art which continue to demand 
the best efforts of industry and the 
military services, alike. 

Illustrating the growth scope of 
these problems, the air specialist said 
a modern fighter plane requires nearly 
23,000 feet of electric wiring as corn - 
pared with some 1500 feet in the aver- 
age World War II fighter. Other ex- 
amples cited were the 1500 electronic 
tubes required for a modern jet bomb- 
er, and the weight of its automatic all - 
weather bombing and navigation sys- 
tem -forty times as much as that of 
the 50- pound, manually operated, Nor - 
den bomb sight of World War II fame. 

Requirements for the weapon sys- 
tems of the future Air Force, manned 
as well as unmanned, will, it was em- 
phasized, continue to impose increas- 
ing demands on the electronic field to 
provide operational solutions which 
will eliminate the need for de- 
pendence on human reaction. Also, 
electronics will have to provide the an- 
swers to the problems of global control 
of future weapons, as well as world - 
wide instantaneous warning and evalu- 
ation of an enemy threat in order to 
permit the most effective use of our 
retaliatory capability. Coupled with 
these requirements is the need to in- 
sure the utmost in performance and 
reliability. Too often, the ARDC 
spokesman said, our current solutions 
to new electronic problems result in 
stretching the performance of existing 
devices to the point where reliability 
and hours of operation cease to be 
realistic from either a logistical or op- 
erational standpoint. 

ONE OF THE OBJECTIVES of psycho- 
logical warfare is talking enemy 
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troops into surrendering. A means of 
talking to ground forces from high al- 
titudes, using magnetic tape playback, 
has been devised by industry under the 
supervision of ARDC. 

After descending to 4000 feet, the 
magnetic equipment drives an ampli- 
fier producing a volume 250 times 
louder than that of the average home 
television receiver. 

Nicknamed "talk down," the set fills 
a requirement for a means of talking 
to ground troops when weather condi- 
tions and ground fire prohibit the use 
of airborne verbal appeals delivered 
from low -flying aircraft. 

The "talk- down" apparatus employs 
a barometric switch which opens a six 
and half -foot ribbon -type brake chute 
at about 12,000 feet. slowing the bomb - 
shaped device to a safe speed for the 
main parachute. When the barometric 
switch is activated, a timer starts 
functioning and, at 6500 feet, the tail 
separates from the main body, pulling 
out a 66 -foot parachute. At 5000 feet, 
the "talk down" becomes stabilized 
and the nose separates from the main 
body, exposing the speaker. The set 
then operates for five minutes during 
descent from 4000 feet to the ground. 

BY REFLECTING RADIO SIGNALS 
off meteor trails, a novel medium - 
range communications link has been 
established between Stanford Research 
Institute, Stanford, California, and 
Montana State College, Bozeman, 
Montana, a distance of 800 miles. 
Tests have been successful in voice as 
well as teletype communications. 

Operating in the v.h.f. range, the 
two stations reflect radio signals off 
the meteor trails that occur about 60 
miles above the earth's surface. The 
meteors create trails of ionized air 
that function like reflecting wire ar- 
rays. 

The constant bombardment of the 
ionosphere by meteors enables the 
transmission of radio signals for dis- 
tances as great as 1500 miles. Because 
of the small size of the meteors and 
the varying time intervals between 
their appearance, continuous transmis- 
sion is not possible. Therefore, for 
maximum utilization of time, messages 
are transmitted at several times the 
standard teletype rate. 

RADIO & TV NEWS 



Systems 
Career: a 

laboratory 
for 

learning 

... an exciting and rewarding 

career awaits die E.E. or Physics 

graduate who joins this highly 

respected Engineering team. 

As a Field Engineer at Hughes, through 
training and assignment you will become 
familiar with the entire systems involved, 
including the most advanced electronic 
computers. With this knowledge you 
will be ideally situated to broaden your 
experience and learning for future appli- 
cation in either the military or commer- 
cial field. 

The national respect which Hughes 
commands in the field of advanced elec- 
tronics is in no small part due to the 
technical support provided by the Field 
Engineers. Other contributors to the suc- 

VACATIONING IN 

SOUTHERN CALIFORNIA? 
YOU ARE INVITED 
TO VISIT HUGHES. 

cess of the Field Service and Support 
Division are the Technical Manuals 
Engineer, Training School Engineers, 
Technical Liaison Engineers, and Field 
Modification Engineers. 

This Hughes activity is a highly trained 
organization of expert engineers, giving 
support to the armed services and air- 
frame manufacturers using the company's 
equipment. Locations are in Southern 
California, continental U.S., overseas. 
We invite you to join this team. For 
further information write us at the 
address below. 

r 1 

L J 
HUGHES 

Some extra advantages for 

Field Engineers include: 

Training at full salary for 3 

months before assignment. 

Generous moving and travel 
allowance between present loca- 
tion and Southern California 
(Culver City). 

Additional compensation plus 

complete travel and moving on 
assignments away from Culver 
City. 

Ideal living conditions in the un- 
surpassed climate of Southern 
California. 

Reimbursement for after -hours 
courses at UCLA, USC, or other 
local universities. 

Employee group and health in- 
surance paid by company, retire- 
ment plan, sick leave, and paid 
vacations. 

Scientific Staff Relations 

RESEARCH AND DEVELOPMENT LABORATORIES 

HUGHES AIRCRAFT COMPANY 
Culver City, California 
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ENGINEERED 
for those who expect much 

PRICED 
for those who must buy many 

the 

PRECISION 
model 

6 
VTVM 

METAL CASED 

RUGGED 

J 

Peak -to -Peak Voltage Ranges 
up to 3200 volts peak -to -peak 

Extra -Large 51 4" Wide -Angle Meter 
easy- reading, long scales 

High- Impedance Voltage Ranges (AC and DC) 
up to 1200 volts 

Measures Resistance up to 1000 Megohms 
in 5 overlapping ranges 

Zero -Center Reference Ranges 
simplify FM discriminator balancing 

Model 68: In rugged, blue -gray ripple. 
finished steel cabinet. Size 5z /a "x7a/s" 
x31/2 ". Complete with tubes, internal 
ohmmeter battery and detailed instruc- 
tion manual. Net 

Accessories Available for Models 68 & 78 

RF -12 High Freq. Probe...Net Price: $10.95 
TV -4 High Volt. Probe_..Net Price: 14.75 
Send for free 1956 catalog with detailed 
descriptions and specifications of the entire 
rn, a..,o. line of test instruments for in 
dustry and electronic serricemaintenance. 

(-PRECISION 

C' 

*Ern Or ratCly` 
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Model 18 
Battery-Operated 

VTVM 
A must where power 
line is not available 
or where power line 
connection is unde- 
sirable. Provides 
every modern VTVM 
function. Metal 
cased. Rugged. 
Net Price . $62.50 
(including Batteries) 

PRECISION Apparatus Company, Ince 
70 -31 84th Street, Glendale 27, L. I., N. Y. 

Export: 458 Broadway, New York 13, N.Y., U.S.A. Cables: MORHANEX 
Canada: Atlas Radio Corp. Ltd. 50 Wingold Ave., Torcnto 10, Ontario 

The present link employs equipment 
similar to that used by the military 
and commercial world for short -range 
communications. However, by using 
signals reflected from meteor trails 
and equipment specially adapted for 
intermittent transmission, the unique 
Stanford -Bozeman system will enable 
long -range transmission of messages, 
and with lower powers than are now 
required for conventional high- frequen- 
cy stations. 

THE BUREAU OF STANDARDS has 
set up sixteen radio -noise recording 
stations throughout the world as part 
of the International Geophysical Year 
program. These stations will record 
radio. signals generated by the more 
than 50,000 thunderstorms which oc- 
cur daily on earth. 

During the past year an atmospheric 
radio -noise recorder developed at NBS 
has been accepted internationally as 
appropriate for use in a world -wide 
measurement program. These receiv- 
ers provide continuous recordings of 
the average power of the noise re- 
ceived on a standard antenna at eight 
discrete frequencies in the range from 
15 kc. to 20 mc. In addition, some re- 
corders have been modified to record 
the average noise voltage and the av- 
erage of the logarithm of the noise 
voltage. 

Some man -made radio noise will also 
be recorded and studied. However, 
most of the recording sites will be as 
far as possible from these sources of 
interference. For example, one sta- 
tion is installed at Marie Byrd Base in 
the antarctic, which is far removed 
from the radio noise of civilization and 
from the belt of high thunderstorm ac- 
tivity circling the equator. Informa- 
tion will be gathered at this base about 
the radio waves which travel long dis- 
tances through the atmosphere. 

The antarctic site is also an ideal 
place to study radio noise originating 
in the sun and the stars. Moreover, 
the station is inside the aural zone 
(the belt around the pole where the 
southern lights appear during magnetic 
storms) and thus will provide infor- 
mation on the effect this zone has on 
radio waves passing through it. 

Stations planned for operation will 
include Marie Byrd Base, Antarctica; 
Maui, T. H.; Thule, Greenland; and 
Balboa, Canal Zone, in addition to the 
stations within the continental United 
States. Stations which will be op- 
erated by other governments, but 
equipped by the Bureau of Standards, 
will be located at Accra, Ghana, Africa; 
Cook, Australia; Johannesburg, Union 
of South Africa; Rabat, Morroco; San 
Jose dos Campos, Brazil; Singapore, 
Malaya; Stockholm, Sweden; and 
Tokyo, Japan. India will cooperate in 
the network by furnishing and operat- 
ing two stations. 

All data from the various stations 
will be forwarded to the Boulder Labo- 
ratories for analysis. The results of 
this study will not only provide valu- 
able information about radio propaga- 
tion and meteorology, but will also 
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TOWERS 
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Rohn Towers are the only 
complete line of towers ... 
from the No. 6 "all pur- 
pose" tower which is most 
suitable for TV installa- 
tions, to the giant No. 40 
communications tower. 
Hot -dipped galvanized 
finish is featured in the 
entire line. 
No. 6 Tower is ideal for 
heights 50.120'. Features 
Magic Triangle construction 
that assures great 
trength, stability and 
arability. Stocking 

Rohn No. 6 Towers 
means you can fulfill 
practically all tower 
needs! 
No. 40 Communica- 
ions Tower for ex- 
reme heights and 

heavy duty work. 
Uses large 18" equi- 
ateral triangular de- 
ign which allows 

heights up to 300 ft. 
or lesser 
heights 
where con- 
siderable 
strength is 
needed. 
Used wide- 

ly for radio communication and mic o wave 
throughout U. S. Sell this tower for these re- 
quirements existing in your locality. 
Both the No. 6 and No. 40 Towers are in 10" 
sections and are easily installed without special 
equipment. 
Also available: No. 30 Towers and a unique 
space -saver PACKAGED TOWER, the latter 
available in heights from 24' to 64'. 

ROIiN 

Í 

Ír7 

ROOF TOWERS 
5 "Superior Design" roof 
towers in heights from 
21/2' to 10'. Most all mod- 
els are collapsible for easy 
shipping and storage. All 
models ideal answer for 
quick, inexpensive roof top 

installation. Get full 
information on this 
fine line of roof 
towers. 

NEW BASE 
"Same day" installation base available NOW 
for No. 6 and P. T. Tower! Use this unique 
base that permits "on the spot" erection and 
"on the ground" assembly. Towers are then 
merely "walked up" into position. 

ROHN 
'superior design' 

LINE 

TUBING 

Telescoping 

MASTS 
Heavy -duty hot -dipped galvan- 
ized steel tubing and rigid joints 
give extraordinary strength. 
Quick installation ... mast at- 
tached to base -antenna fixed, 
then mast hoisted quickly to de- 
sired height. Utilizes special 
clamp and guy ring arrange- 
ment. Flanged interior section; 
crimped exterior section gives 
you a mast that won't pull apart 
with unequalled stability. Com- 
plete with guy rings and neces- 
sary erection pans. In 20, 30, 40 
and 50 ft. sizes. Bases and 
ground mounts available. 

True hot -dipped galvanized tubing coating both inside and out. Machined to 
perfection ... available with 6" expanded end or plain -and in either 5' or 
10' lengths. Painted if desired also available. 

ACCESSORIES 
A full line of accessories are available -all -Hot Dipped Galvanizing! Some of the items are: rotor posts, house brackets, eave brackets, peak and flat roof mounts, instant drive-in bases, hinged base sections, telescoping mast bases, guying brackets, UHF antenna mounts, erection fixtures, and a variety of mounts and supports for masts or tubing. 

® ROHN offers these exclusives 
Hot -dipped galvanizing unequalled design and engineering 
mass production for low cost universal customer acceptance 
pioneer manufacturers complete line. 

END COUPON TODAY! 
"World's Largest Exclusive Manufacturer of TV- Communications Towers" I 

ROHN Manufacturing Co.¡ 
116 LIMESTONE, BELLEVUE 

PEORIA, ILLINOIS PHONE 4 -9156 

GET COMPLETE DETAILS AND CATALOG NOW 

Rohn Mfg. Co., 116 Limestone, Bellevue 
Peoria, Ill. 
Gentlemen: Please rush me complete details on the 
full line of Rohn Towers and Accessories. 

FIRM 

NAME TITLE 

ADDRESS 

CITY STATF 



THE THRILL THAT 

ONLY GOOD TOOLS 

CAN GIVE 

The radio ham, serviceman or de- 
signer knows that the most im- 
portant tools in his kit are Klein 
Pliers -long nose, oblique cutters, 
side cutters. 

The quality of the work you do 
depends in no small measure on 
the quality of the tools you use. 
Your reputation as a craftsman is 
protected when your pliers carry 
the Klein trademark. 

100 years of service to 
linemen, electricians 
and industry is back of 
this new Pocket Tool 
Guide No. 100. A copy 
will be sent to you 
upon request, without 
obligation. 

Mathias KLEIN & S ns 
1200 McCORMICK ROAD CHICAGO 45. ILLINOIS 

taliVùtN It31 
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establish an engineering basis for as- 
signing frequencies to stations. For 
the commercial and military radio 
users who must know which frequen- 
cies are best for use at a given time 
and place, forecasts will be made of 
the amount of unwanted noise that 
will interfere with their communica- 
tions. With other information provid- 
ed by the Bureau, it will be possible to 
determine the minimum transmitter 
power that can be used to get informa- 
tion to the receiver, despite the com- 
petition from noise of natural origin. 

A SIMPLE LAB INSTRUMENT to meas- 
ure the current gain (or beta) of a 
variety of transistors has been devel- 
oped by the Bureau of Standards in 
Washington. The tester can be used 
to measure the common -emitter short - 
circuit gain of p -n -p or n -p -n transist- 
ors at low audio frequency. 

In operation, a transistor is plugged 
into the new tester and a dial is ad- 
justed to a point where a tone is heard 
from a loudspeaker. The gain is then 
read from a calibrated dial. 

The circuit used is similar in prin- 
ciple to the type used for measuring 
tube transconductance. In such a tube 
circuit, part of the plate voltage is fed 
back into the grid through resistor and 
transformer coupling to cause oscilla- 
tion. Similarly, with the circuit for 
measuring transistor gain, the output 
is fed back into the input through a 
variable resistor and a transformer; 
when the resistor is properly adjusted, 
the circuit will begin to oscillate at an 
audio frequency. 

The frequency at which oscillations 
will begin depends upon the charac- 
teristics of the transformer and the 
phase shift of the current gain. The 
current ratio of the usual audio trans- 
former has a broad maximum centered 
at 1 or 2 kc., and if the phase shift of 
the transistor is sufficiently small, os- 
cillation will begin at a frequency near 
this maximum. However, it has been 
found that the transistor gain required 

to produce oscillation for a given dial 
setting is not a particularly sensitive 
function of frequency. Thus, measure- 
ments which are accurate to within a 
few per -cent of the full scale can be 
expected with this novel tester. 

A .15 -OUNCE BATTERY, about the 
size of an ordinary -size flashlight cell, 
but with 63 times greater potential 
voltage and 10 times longer storage 
life, has been developed. 

Described at a recent components 
symposium in Chicago, the battery 
was said to employ a solid electrolyte 
and be applicable where a deflection 
potential for cathode -ray devices is 
needed; the power package can also 
be used as a voltage source for dynodes 
of multiplier phototubes employed in 
conjunction with scintillation devices 
for radiation surveys. 

At 70° F the battery is claimed to 
have a storage life of 20 years. 

In the new battery, action takes 
place by the diffusion of positive silver 
ions through a solid electrolyte, which 
is silver- bromide; the net result of the 
chemical reaction is the displacement 
of electrons and the generation of 
additional electrolyte. In the reaction, 
the silver is used up and cupric bro- 
mide is directly converted to cuprous 
bromide. 

A $2- MILLION CONTRACT for the 
development of a new radar set for 
air traffic control over a 100 -mile area 
has been let by the Air Materiel Com- 
mand. 

A principal feature of the new equip- 
ment will be its ability to detect and 
track present and planned high -per- 
formance aircraft. It will be installed 
at Air Force bases for the surveillance 
of surrounding areas to pick up air- 
craft, allowing the ground controller 
to guide them rapidly and accurately 
over the landing strip. 

When coupled to the ground -con- 
trolled approach radar, the air -traffic 

(Continued on page 133) 

NEW TELEVISION STATION GRANTS 
An additional listing of new construction permits and changes that 
have been made in station call letters. List continued next month. 

STATE CITY CALL CHANNEL FREQUENCY POWER- 

Pennsylvania 
Wyoming 

Lock Haven 32 
Sheridan 9 

578 -584 20 
186 -192 3.08 

NEW CALL LETTER ASSIGNMENTS 

STATE CITY CALL CHANNEL FREQUENCY 

Arizona Tucson KOLD-TV 13 210-216 
(Formerly KOPO-TV) 

Illinois Pekin WPKN 69 800-806 
Massachusetts Boston WHDH-TV 5 76-82 
Mississippi Laurel WTLM 7 174-180 
Missouri St. Louis KMOX-TV 11 198-204 
Oregon Portland KPTV 12 204-210 

(Formerly KLOR) 
Texas El Paso KELP-TV 13 210-216 

(Formerly KILT) 

ERP = (effective radiated power, kw.) 

RADIO & TV NEWS 



Practical CBS Transistor Home -Study Course 

Learn all 
about transistors 

by using them 
CASH IN NOW ON 

Let's face it. Transistors are here ... now! 
Extra profits are waiting for service techni- 
cians who know all about them. Are you 
ready? 

This new, profusely illustrated Transistor 
Home -Study Course, a CBS first, was written 
to make it easy for you to learn by using 
transistors. A residence course at home, it's 
fast and fascinating. What you learn you re- 
member because you do it yourself ... by 
making several practical transistor devices 
which you can keep and use. Course was 
written for CBS by A. C. W. Saunders. 
A well -known educator and author, he knows 
technicians and how to write for them. 

Check the table of contents. Then read 
how easy it is for you to start your Transistor 
Course today. 
CBS Transistor Course Includes 

Ten intensive lessons (with 3 -ring binder) ... up- 
fo -date, complete 

EXTRA PROFITS! 
Simplified basic theory ... how transistors work 

Practical experiments and servicing techniques for: 
Amplifiers . . . applications in all fundamental 
circuits 

Oscillators ... a -f, r -f, relaxation, multivibrator, 
special TV 

Rectifiers ... diode and transistor rectifiers and 
detectors 

Practical commercial applications . .. immediate 
and future 
With free correction and consulting service ... and 
up -to -date supplements for certified graduates 

HOW TO GET IT? 
See your CBS Tube distributor. He'll tell you 
how you can get the complete CBS Transis- 
tor Home -Study Course, PA -175, free with 
your purchases of CBS tubes: Each lesson 
with 100 tubes. Or full ten -lesson course with 
750 tubes. Or complete course for $25.00. See 
him today! 

ELECTRON TUBES 

CBS 
SEMICONDUCTORS 

CBS- HVTRON, Danvers, Mass. 
A Division of 
Columbia Broadcasting System, Inc. 
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WE TRADE HIGHER! 

NEW ITEMS FROM 

HALLICRAFTERS 

H ALLICRAFTERS SX -101 
RECEIVER. Net $395.00 

H A L L I C R A F T E R S HT-32 
TRANSMITTER.Net $675.00 

HALLICRAFTERS HT -33 
LINEAR AMPLIFIER. Net $775.00 

SPARKY SAYS 

HEY! LOOK! 

J1 \HOW ABOUT THIS? 

BUY THIS PACKAGE DEAL AND GET A 
BRAND NEW BC -458 FOR ONLY 500 

PACKAGE NO. 1 

Central Electronics 20A in kit form $ 199.50 
BC -458 conversion kit 15.00 
Deluxe case and panel kit 10.00 
BC -458 BRAND NEW .50 

OUR SPECIAL PRICE $225.00 
PACKAGE NO. 2 

Central Electronics 20A in wired form $ 249.50 
BC -458 conversion kit 15.00 
Deluxe case and panel kit 10.00 
BC -458 BRAND NEW .50 

OUR SPECIAL PRICE $275.00 

WE OFFER YOU ALL THIS 
Walter Ashe Radio has been serving the amateur for 35 years. During 
that time, we have established the following method of doing business. 

1. Atop dollar trade -in policy.Our super trade -in allowances have truly 
earned us the title The House of SURPRISE Trade -Ins ". You see, 
Walter Ashe knows that every ham has o yen -to improve his station, 
and at moderate cost.Our better -than -ever trade -in allowances, coup- 
led with our easy pay plan, now make this possible. 

2. A fair deal for everyone. Whether you are doing business with us for 
the first time or number yourself among our many regular customers, 
you'll get the some efficient, courteous service every time you do 
business with us. 

3. Your order, or trade -in inquiry, take top priority with us. We give 
same day service. Just let us know what factory -built equipment you 
wish to trade in and what equipment you want to buy. You can use 
the handy coupon below or send us o letter, whichever you prefer. 
You'll have our answer by return mail. Remember we are waiting 
to hear from YOU. Write or call us today! 

DO YOU HAVE OUR NEW CATALOG? ITS FREE! 

WRITE FOR FULL DETAILS ABOUT OUR TIME PAYMENT PLAN 

All prices f. o. b. St. Louis Phone CHestnut 1 -112$ 

P/l gde 
RADIO CO. 

1125 PINE ST. ST. LOUIS 1, MO. 

20 

WALTER ASHE RADIO COMPANY OUR 35TH YEAR 
1125 Pine Street, St. Louis, Mo. 

O Rush "Surprise" Trade -In Offer on my 

for 
(show make and model of new equipment desired) RN 8 -57 

O Send new FREE Wolter Ashe catalog. 

Name 

Address 

City one State.. r - - r - - - - - - - - - - - r - - - - - - - - - - - - - r 
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HOW TO PASS 

Your FCC Commercial 

LICENSE EXAMS* 

GET YOUR FCC LICENSE IN A HURRY! 

e Guarantee* 
to train you 

until you receive 

Your FCC License 
* See Free Catalog for complete details 

Cleveland Institute training results in success 
with commercial FCC examinations .. . easily ... and quickly 

Here's Proof: 
Name nd Address License 

John J. Johnson, Boise City. Okla 1st 
Prentice Harrison, Lewes, Delaware 1st 
W. E. Evey, Ottawa, Kansas 2nd 
Raymond L. Gersig, Pittsburgh. Ps 2nd 
Francia W. Bartley, Danbury. Conn. 2nd 

(Names and addresses of trainees in your area sent on request) 
Cleveland Institute training results in job offers like these: 

Time 
20 weeks 
27 weeks 
21 weeks 
24 weeks 
16 weeks 

Radio Operators & Technicians 
American Airlines has openings for 
radio operators and radio mechanics. 
Operators start at $334.53 per month. 
Radio mechanic's salary up to t$1.99 
per latir. Periodic Increases with op- 
portunity for advancement. Many com- 
pany benefits. 

Electronic Technicians 
Convalr Electronics Department: Radio 
and Radar Mechanics, Electronics 
Technicians, and Junior Engineers are 
wanted for a special program on lire 
control development and installation. 
Beginning rate: $365 and op. 

And our trainees get good jobs 
Salary Increased 

Inc. ̀ t A, substantial° salaposition ase 
Test 

Involved. 
with 

Cleveland Institute training played a major role lit qualifying me for Rtis pos It loot." 
Floyd Daugherty 
IDS Goodwin et.. Apt. C 
Falls Church. Va. 

Eastern Airlines 
In a year and half. he received his first class FCC License. He 
is continuing 

a 
training with Cleveland Institute. His goal is much higher Man his present position with Fastern Airlines, 

so he 1s adding technical know-how to his practical experience. 
Boll Thompson 
2935 Ironwood Drive 
Nauhv llle 14. Tennessee 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN -B. 4900 Euclid Bldg.. Cleveland 3. Ohio 

Isamp ' 
lesson' 

We can train you to pass your License 
Exams if you've had any practical experi- 
ence- amateur, military, radio servicing, or 
other. Our proven plan can help put you 
on the road to success. 

e Your FCC ticket will be recognized by employers 
as proof of your technical ability. 

Mail Coupon Now 
Money Making 

FCC t<nt< 
Information 

.awe t 

and get 

all 3 books 

FREE 
Accredited by National 

Home Study Council 

Cleveland Institute of Radio Electronics 
Desk RN -8. 4900 Euclid Bldg.. Cleveland 3. Ohio 

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

Military Broadcasting 
Radio -TV Servicing Home Experimenting 
Manufacturing Telephone Company 
Amateur Radio Other_ 

In what kind of work In what branch of Elec- 
are you now engaged? tronics are you inter- 

ested? 

Name Age 

Address 

City Zone State 
Special Tuition Rates to Members of Armed Forces 

August, 1957 
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FOR 

DEPENDABILITY... 
WHICH 
CAPACITOR 
DO YOU 
PREFER? 

PYRAMID... 
SAID 
4.9 
OUT OF 
EVERY 6 
SERVICEMEN 

CAPACITORS- RECTIFIERS 
FOR ORIGINAL EQUIPMENT -FOR REPLACEMENT 

PYRAMID ELECTRIC COMPANY 
1445 HUDSON BLVD., NORTH BERGEN, NEW JERSEY 
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EARN MORE MONEY... GET INTO 

TELEVISION 
ELECTRONICS -RADIO 

Learn ALL 8 PHASES in ONE MODERN HOME -STUDY COURSE 
A t I l ,iiic - In Share I line 

YOU GET ALL THIS NEWEST 

PRACTICAL EQUIPMENT 

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

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

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

A Valuable Professional Multitester 

19 BIG KITS 
TOURS TO KEEP 

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

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

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

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

LE wI10N 
N Rgp10 fELE -.. 

.. 

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

YOU GET EVERYTHING YOU NEED - 
Clear, profusely illustrated lessons, 
shop -tested manuals, modern circuit 
diagrams, practical job projects - all 
the valuable equipment shown above 

MEMBER 

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

It you wish to take your training 
in 

our 
world's 

ld Tccapital. startANOW 
it 

the Shops. Labs and 

our big. you work with 

Radio TV Studios. Here ment -p 
latest Electronic -finest, most com- 

plete 

installed-finest, school. 

Expert, 

t, lrien s oinstructorsnPetent 

attention 
Gr Employment 

attention. 
Graduate E home near 

school Help r fine 

school -and part time lob while you 

learn. Check box in coupon for lull 

information. ; i, 

NATIONAL SCHOOLS 

FREE! 
Fully illustrated "Career" Book in 

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

CLIP COUPON NOW .. MAIL IT TODAY, 

TECHNICAL TRADE TRAINING SINCE 1905 
LOS ANGELES 37, CALIFORNIA 

I GET FAST SERVICE -MAIL NOW TO 

NATIONAL SCHOOLS, DEPT. RH -87 
I 4000 S. FIGUEROA ST. 

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

APPROVED FOR 6.1 TRAINING 

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

August. 1957 

I I NAME 

ADDRESS 

CITY ZONE STATE 

Cana II i tmstal ONLY I. Ngsilmt SMW training H Us Angola,. 

VUOtANS G e d f of Dlse to 

AGE 

I 
I 
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how long would it take you 

to solve this service problem? 

Smeared Picture 
(showing black 

SYMPTOM: sea 
blacks) g 

d 

PHOTOFACT helps you lick problems like this 

in just minutes for only 
*- 2p per model! 

Let's take a look at this problem: A 
smeared picture such as illustrated above 
is caused by excessive low- frequency re- 
sponse coupled with poor high- frequency 
response. Look for the following possible 
causes: 

SDi1ND 144E Off 

I. Defective video amplifier, video output, or Picture tube 
2. Low value of coupling capacitor C51 or C53 

3. Low value of grid resistor R46 or R52 

4. Open cathode bypass capacitor C50 or C52 

5. Open series -peaking coil L23 or L21 

6. High value of plate resistor R44, R48 or R49 

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

With the applicable PHOTOFACT Folder at your fingertips, 
you trouble -shoot and solve this problem in just seconds. 

Here's how: 

Check the Video Detector (V7) and the Video Amplifier (VS). 
Just refer to the Tube Placement Chart (you'll find it in every 
PHOTOFACT TV Folder) for quick location of these tubes. 

Tubes okay? -then: Check the waveform at pin 7 of V7. 
The correct waveform is shown right on the PHOTOFACT 

Standard Notation Schematic. Waveform correct? -then: 
Check the voltages in the Video amplifier and Video out- 
put stages to determine which part is defective. The cor- 
rect voltages appear right on the exclusive Standard Nota- 
tion Schematic, along with resistances (shown in easy -to- 
read chart form). Exclusive PHOTOFACT chassis photos 
with "call- outs" keyed to the schematic help you locate 
the faulty parts in just minutes. 

Whatever the trouble, you'll locate it faster and easier 
with a PHOTOFACT Folder by your side. Be sure to use the 
complete Replacement Parts List to select the proper 
replacement for the repair. 

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

For only *21/2¢ per model, PHOTOFACT helps you solve your service 
problems in just minutes -helps you service more sets and earn more daily! 

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

MONEY BACK 
GUARANTEE! 

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

CID 
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FOR SERVICE 
TECHNICIANS ONLY 

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

HOWARD W. SAMS & CO., INC. 
Howard W. Sams & Co., Inc. 

2203 E.46th St., Indianapolis 5, Ind. 
Put me on your mailing list to receive the Sams Photo - 

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

I'm a Service Technician: full time; part time 

My Distributor Is 
Shop Name 

Attn 

Address' 

City lone State 
L J 
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RCA offers you the 
finest trainin 
at home i 

Radio-TV 

electronics, 

TV servicing, 

Color TV 

SEND FOR THIS ìk. 

BOOK NOW! 

RCA INSTITUTES, INC. 
A SERVICE Of RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N. Y 

in Canada -RCA Victor Company, Ltd., 
5001 Cote de Liesse Rd., Montreal 9, Que. 

August, 1957 

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

RCA Institutes, Inc., Home Study Dept, N -87 
350 West Fourth Street, New York 14, N. Y. 

Without obligation, send me FREE 52 page CATALOG on Home 
Study Courses in Radio, Television and Color TV. No Salesman will call. 

Name 
Please Print 

Address 

City Zone.... State 

KOREAN VETS! Enter discharge date 
To save time, paste coupon on postcard 
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How far can you go 
in Electronics 

without a Degree? 

26 

Bernie Roth examinee ribbon hem printer 
during Field Engineering Laboratory period. 

Without a formal degree, 24- year -old Bernie 
Roth is already established as a Computer Units 
Field Engineer- handling a key responsibility 
with IBM. At the McGuire Air Force Base, a 

directional control site for Project SAGE, Bernie 
is part of a team maintaining an entire electronic 
digital computer system. In this assignment, he 
must stay abreast of all the most advanced 
electronic concepts- developing his professional 
know -how every day. "That's what's different 
about IBM," Bernie says. "The graduate engi- 
neer has an advantage anywhere -but here at 
IBM the technician also can grow into mana- 
gerial positions. IBM is one of the few organi- 
zations I know of that is willing to invest time 
and money in training the technical man -and 
then gauges his future ability strictly on 
performance." 

IBM instituted its program for specialized 
technical training many years ago. The theory 
behind this built -in educational system asked the 
question: Why should the capable man be de- 
nied the opportunity simply because he lacks a 

formal degree? The wisdom and foresight of 
IBM's decision are reflected in the story of Bernie 
Roth -in the misgivings of his past -in the 
certainty of his future. 
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The Navy steers Bernie 
on the right course 

When Bernie graduated from Flem- 
ington, N.J., High School in 1950, he 
received a general diploma- mathe- 
matics and science made up a small 
part of his curriculum. Enlisting in the 
Navy in 1951, Bernie proved his apti- 
tude for technical work and was as- 
signed to the electronics preparatory 
school in Jacksonville, Fla. Later, he 
attended the Class A Aviation Elec- 
tronics School in Memphis, Tenn.... 
probably the most important phase of 
his naval training because it was in 

Hera, he scans the schematic 
of computer circuits. 

Memphis that he became convinced 
that a technical career was "Right up 
my alley." But an event that oc- 
curred during a furlough in the spring 
of 1955 put a brand -new light on 
Bernie's future. 

Reports for training 
Bernie smiled when he mentioned 
that his mother had a tendency to 
clip want ads. "It was just pot -luck 
that one of the ads she spotted was for 
IBM Kingston and Project SAGE." 
Soon afterwards, Bernie hopped a bus 
to Newark for an interview with the 
IBM representative. He took the re- 
quired number of tests - talked over 
his hopes and ambitions, and "That's 
about all there was to it." In July, 
Bernie notified IBM that he was 
definitely available, and supplied the 
necessary references. Meanwhile, he 
made a study of IBM's history, its 
policies, its growth, and its future - 
all of which impressed him favorably. 
One day in September, Bernie re- 
ceived instructions to report to 
Kingston to begin training in the 
,applications of electronic computers. 

The material 
he studied at Kingston 

"The Kingston program is a real ex- 
perience, and quite an eye -opener in 
August, 1957 

electronic techniques. First of all, I 
studied basic circuitry. Then, I actu- 
ally learned a new way to think -the 
ability to comprehend the whole from 
the assorted parts. The student must 
know how to form logic blocks, and 
in time, he should be able to design 
his own circuits. All of this proved 
especially helpful once I got into 
the field. Later on, I studied the 
various input- output devices which 
are used as auxiliary units to the 
central computer. Finally, I analyzed 
the methods that supply the power 
for this electronic giant. Millions of 

Bernie checks a unit in 
one of the operating consoles. 

watts are needed -a phenomenal 
amount. In general, I'd say that you 
couldn't find a better training ground 
for understanding the uses of elec- 
tronic as well as electro- mechanical 
equipment." 

How does Bernie feel 
about his current assignment? 

"I'm responsible for the performance 
of the input -output devices -the aux- 
iliaries that supply information to the 
central computer. The many Project 
SAGE outposts - picket ships, recon- 
naissance planes, Texas towers -flash 
their signals to the input devices 
which, in turn, correlate and compile 
the data. You might say the input 
devices prepare the food for digestion 
by the main electronic computer. 
This, incidentally, is one of the world's 
largest computers, which is built and 
tested at Kingston, then disassembled 
and shipped to a directional control 
site such as McGuire. Sometimes, I 
have the chance to assist in systems 
and displays. Now displays really 
fascinate me. There's a kind of tele- 
vision screen on which you can detect 
a plane, determine whether it's 
friendly or hostile, and where it's 
headed. My work is always different, 
never routine, and that's very im- 
portant to me." 

How does the future look to Bernie? 

A happy and prosperous future is in 
the offing for Bernie Roth. Based 
on the records of his older associates, 
he's confident that in a short time 
he will qualify as a Systems Engineer, 
at the very least.* The next steps 
going up the ladder are Group Super- 
visor and then Group Manager. "The 
real satisfaction in working with IBM 
is the opportunity to understand 
more and more about electronic 
techniques. IBM is quick to recognize 
and reward improved ability through 
greater knowledge." 

An outdoor man, Bernie takes full advantage 
of the New Jersey game preserve. 

What about you? 
Since Bernie Roth joined IBM Military 
Products and the Project SAGE program, 
opportunities are more promising than 
ever. This long -range program is destined 
for increasing national importance, and 
IBM will invest thousands of dollars in 
the right men to insure its success. 

If you have 2 years' technical school - 
ing-or equivalent experience -IBM will 
train you for 6 months as a Computer 
Units Field Engineer. 

If IBM considers your experience equiv- 
alent to an E.E., M.E., or Physics degree, 
you'll receive 8 months' training as a 
Computer Systems Engineer. 

After training, you will be assigned to 
an area of your choice. You receive salary, 
not wages, plus overtime pay. In addition, 
every channel of advancement in the 
entire company is open, and IBM is a 
leader in a field that is sky- rocketing in 
growth. And, of course, you receive the 
famous IBM company -paid benefits that 
set standards for industry today. 
WHY NOT WRITE- today -to Nelson 
Heyer, Room 430S, IBM Corp., Kings- 
ton, N.Y.? You'll receive a prompt reply. 
'Note: Since article was originally prepared, 
Bernie has been promoted to Computer Systems 
Engineer, and assigned to Santa Monica, Calif. 

IBM MILITARY 
PRODUCTS 

DATA PROCESSING ELECTRIC TYPEWRITERS 
MILITARY PRODUCTS TIME EQUIPMENT 

SPECIAL ENGINEERING PRODUCTS 
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IOW THE 'BEST - 
BUILD ALLIED'S OWN 

Knight- 
Kits 

Here is a typical Knight -Kit value - 
available only from ALLIED -one of 

45 great Knight -Kits you'll find 
in our special Supplement No. 165. 

Write for your FREE copy today. 

knight -kit HOBBYIST VALUE 

2- TRANSISTOR POCKET RADIO 

Model 
Y -262 

$1465 

It's fun to build this efficient pocket -size 
broadcast band radio. Entirely self -con- 
tained, complete with built -in antenna (no 
external antenna required), battery and 
earphone. Features reflex -type 2- transistor 
circuit. Printed circuit panel simplifies as- 
sembly. Has high -gain ferrite -core antenna; 
super -sensitive miniature dynamic earphone 
for excellent tone quality; variable capacitor 
for accurate tuning; months of dependable 
operation from single long -life alkaline cell 
battery supplied. Two simple controls - 
On- Off- Volume and Tuning. Handsomely 
styled leatherette carrying case. Fits coat 
pocket or may be worn from belt; only 
4 x 394 z 114'. Complete, with step -by -step 
instructions. Shpg. wt., 13. lbs. 

465 $1 Model Y -262. Net, F.O.B. Chicago.. 7 

OTHER knight -k t HOBBYIST VALUES 

"I0 -IN -1" LAB KIT 

Y -265 51265 
"6 -IN -I" LAB KIT 

Y -770 $795 

3 -WAY PORTABLE 
RADIO KIT 

Y -730 51995 

"OCEAN HOPPER" 
SW RECEIVER KIT 

Y -740 51175 

See our Supplement No. 165 for 12 

other knight -kit hobbyist values 

SUPPLEMENT 
featuring knight -kits 
Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight -Kits, Including Test 
Instruments. Hi -Fi. Hobbyist 
and Amateur (Its. Write 
for your copy today. 
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RAYMOND E. WARD has been appointed 
sales manager for distributor accounts, 
Shure Brothers, 
Inc., Evanston, Illi- 
nois. 

He joined the or- 
ganization in 1952 as 
a salesman in the 
distributor sales de- 
partment, and since 
that time he has 
been calling on dis- 
tributors throughout the country and 
analyzing products for that market. 

In his new capacity, Mr. Ward will 
direct and work with the firm's sales 
representatives who are presently en- 
gaged in selling its components to au- 
thorized company distributors through- 
out the United States, Canada, and 
Alaska. 

THE WEST COAST ELECTRONIC MANU- 
FACTURERS ASSOCIATION has given 18 
western universities major scholarship 
grants for deserving engineering stu- 
dents. 

Funds for this annual scholarship 
program come from donations made by 
member companies of the electronics 
trade association. 

Schools receiving scholarship grants 
for the 1957 -58 school term are: Uni- 
versities of Arizona, British Columbia, 
Idaho, San Francisco, Santa Clara, 
Southern California, Utah, and Wash- 
ington. Also, University of California 
at Berkeley, UCLA, California Insti- 
tute of Technology, California State 
Polytechnic College, Loyola University 
of Los Angeles, Oregon State College, 
San Diego State College, San Jose 
State College, Stanford University, and 
Utah State Agricultural College. 

The purpose of these scholarships is 
to encourage and assist more young 
people in pursuing engineering careers 
in the electronic industry. 

s s e 

JOHN A. MfGUEL, JR. has been named 
vice -president in charge of export by 
the board of direc- 
tors of Zenith Ra- 
dio Corporation. 

A graduate of 
Columbia University 
in New York City, 
he joined the export 
organization of 
RCA in 1929, re- 
maining with them 
for twenty years. He has occupied ex- 
ecutive positions in merchandising, 
sales, distribution, and plant manage- 
ment. He was also general manager 
of the subsidiary plant and general dis- 
tributing company in Mexico and later 
became regional director of interna- 

tional activities for the Pacific and 
Far East area. 

Mr. Miguel joined Zenith in 1949 as 
manager of the company's internation- 
al division. 

s s 

RETMA marketing data policy commit- 
tee has reported a new record in dollar 
value of sales by electronics manufac- 
turers during the fiscal year of 1956 -57. 

The report stated that the "dollar 
value of sales by the manufacturers is 
estimated to be nearly $5.7 billion vs 
$5.5 billion during 1955 -56." And when 
distribution, service, installation, and 
broadcast revenue is added, "the total 
billing of the electronics industry is 
about $11 billion." 

In addition, the association's inter- 
national department has announced 
that exports of electronic equipment 
and parts rose nearly 24 per -cent over 
1955, thus reversing a downward trend 
which had prevailed for the past few 
years. Reports covering the early part 
of this year (1957) indicate that this 
upward trend will continue. 

s s s 

HERMAN C. BLOOM has been appointed 
distributor sales manager of Interna- 
tional Rectifier Cor- 
poration, El Segun- 
do, California. 

Mr. Bloom has 
been active in elec- 
tronic distributor 
sales management 
for more than six 
years. In his new 
position he will co- 
ordinate and direct the activities of 
the distributor sales division, which 
supplies all types of rectifying devices, 
both for industrial and replacement 
applications, to electronic parts distrib- 
utors throughout the United States. 

s s e 

ELECTRONIC PLASTICS. INC., a new 
company engaged in extruding high 
temperature plastic insulated wire and 
the custom molding of electronic com- 
ponent parts, has been formed. Sales 
offices for the new firm are located at 
521 Fifth Avenue, New York 17, N. Y., 
and Warren L. Schnur has been elected 
president . Shareholders of KAT 
LAB, San Diego, Calif., have voted re- 
vision of the corporate structure, and 
a change in name. Approval has been 
granted for the sale of all assets to 
COHU ELECTRONICS, INC., a Delaware 
corporation. In return, the California 
firm receives all the stock and assumes 
all the liabilities of the Delaware organ- 
ization. In a second action, the share- 
holders approved dissolution of Kay 
Lab and the distribution to the share- 
holders of stock of Cohu Electronics in 
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Learn 

with 

Prepare for a Good Paying Job -Or Your Own Business 

"I Will I i Train You at Home in 
RADIO - TELEVISION 
On Liberal No Obligation Plan!" 

the 
yo 

mining 
is d ion roc ' tested 

in ratons lot ratest instruct.. 
value. 

I now oRN Wm hoe modtrn oui. 
loscopt to help +ou lam vacua] 
Telais.n sortions. 

You will build ha powerful short 
wave and broadcast superhet rado 
neeiyer for salable shop instruc- 
tion plastica 

e e e e 

New Equipment! New Lessons! Enlarges 

Course! The true facts are yours in my 

big new catalog ... YOURS FREE ... 
JUST MAIL COUPON! 

I can train and prepare you in as little as 
10 months to step into the big opportunity 
Radio -Television service field. Train without 
signing a binding contract ... without obli- 
gating yourself to pay any regular monthly 
amounts. You train entirely at home in spare 
hours ... you train as fast or as slowly as 
you wish. You'll have your choice of THREE SPRAYBERRY TRAINING 
PLANS ... planned for both beginners as well as the more experienced 
man. Get the true facts about the finest most modern Radio -Training avail- 
able today ... just mail the coupon for my big new 56 page fact -filled 
catalog plus sample lesson -both FREE. 

Train the Practical Way -with Actual Radio-Television Equipment 

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

See for Yourself ...Make Your Own Decision 

...Mail Coupon Today! 

The coupon below brings you my big new catalog plus 
an actual sample Sprayberry Lesson. I invite you to read 
the facts ... to see that I actually illustrate every item 
I include in my training. With the facts in your hands, 
you will be able to decide. No salesman will call on you. 
The coupon places you under no obligation. Mail it now, 
today, and get ready for your place in Radio -Television, 

Frank L. Sprayberry 
President, Sprayberry 
Academy of Radio 

NEWEST 

DEVELOPMENTS 

Your training 
covers U H F, Color 

Television, F M, 
Oscilloscope 

Servicing, High 
Fidelity Sound 

and Transistors, 

SPRAYBERRY ACADEMY OF RADIO 
1512 Jarvis Avenue, Dept. 25 -P, Chicago 26, Illinois 

Mail This..Coupon For Free Facts 
. r d _Sample Lesson 

ou build the new 
*stet... IS. rat ge 

ammeter reader gs 
n pa nutter and ctnden:er 

and resistor substitution stlectot. 

In addition to modern lesson training, I also give you 
plenty of home practice on actual Rodio- Television 
equipment ... you will build and use the units shown 
here plus many more. All this equipment is yours to 
keep...keep everything you need to set up your shcp. 

August, 1957 

NJYr lí: MAIr Mar 

Radio-Television 

SPRAYBERRY ACADEMY OF RADIO 
1512 Jarvis Ave., Dept. 25-P, Chicago 26, II!- 

Please rush all information on your ALL -NEW Radio-Tele- 
vision Training Plan. I understand this does not obligate me 
and that no salesman will colt upon me. Include New Cata- 
log and Sample Lesson FREE. 

Name Age 

Address 

City Zone State 
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RIDE WITH HI -FI + FM 
with Europe's most popular car radio 

Why settle for anything less than the 
realism of Hi -Fi plus FM reception on 
your car radio? Enjoy Blaupunkt, the 
most popular car radio in European 
cars. We challenge you to compare 
its full, rich stereoscopic reception 
with that of any other! 

*KOLN Model - World's finest automobile Hi -Fi sys- 
tem. Selectcmagic Tuner -the first FM "one touch" 
signal seeker in a car radio. FM -3 microvolts for 
20 DB quieting; AM, 3 microvolts. Response 40- 
16,000 c.p.s. - image rejection 25 DB. Hi -Fi - 15 

tuned circuits FM and AM $192.50 

`Both the Koln and Frankfurt models 
bring you FM reception as you drive 
under bridges and through short tun- 
nels. Both have coaxial speakers, full 
range tone control, built -in rear 
speaker plugs, separate amplifier 
Available in 6 and 12 volts. Custom - 
design for in- the -dash installation on 
American and foreign cars. 

*FRANKFURT Model - The de luxe automobile Hi -Fi 

system. FM - plus Hi -Fi, AM and Pushbutton Select - 
ometer. 11 tuned circuits FM and AM $132.50 

HAMBURG Model- Sports Car Special. Luxury Model 
AM only. Magnificent reception. Pushbutton Select - 
ometer. 7 tuned circuits. Ruggedly built $92.50 Write for illustrated folder and name of 

nearest distributor 

ROBERT BOSCH CORPORATION 
CAR RADIO DIVISION 

40 -25 Crescent St., Long Island City, N.Y 225 Seventh St., San Francisco 3, Cal. 
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liquidation ... GREDAG. INCORPO. 
RATED, a division of ACHESON INDUS- 
TRIES, INC., transferred its sales activi- 
ties to ACHESON COLLOIDS COMPANY. 
an affiliate division ... BARLOWE TELE- 
VISION has changed its name to BAR - 
LOWE ELECTRONICS ... A new elec- 
tronics firm has been formed, to be 
known as FISHER /BERKELEY, and will 
be located in a 5000 square foot brick 
building at 4224 Holden St., Emery- 
ville, Calif. Robert Fisher has been 
elected president of the new organiza- 
tion. 

s s 

PAUL E. BRYANT has been named vice - 
president in charge of sales for the 
radio division of 
Hoffman Electronics 
Corporation. 

A veteran of more 
than twenty years 
experience in radio 
and television sales, 
Mr. Bryant joined 
the organization in 
1953 as general 
manager of the Los Angeles sales di- 
vision. He subsequently served as gen- 
eral manager of all of the company's 
wholly owned distributing operations. 

Prior to assuming his new position, 
he was general sales manager of the 
radio division. 

s 

L M. HEINEMAN. president of Permo- 
;aux Products Company, has announced 
that all engineering, manufacturing. 
and sales offices are now concentrated 
in a new, modern, and enlarged plant 
in Glendale, California. 

The firm, a division of Linlar, Inc., 
now manufactures its products in the 
expanding electronics center of south- 
ern California, close to the industries 
requiring its specialized products. 

Manufacturers and distributors are 
asked to direct their inquiries on the 
organization's products directly to the 
attention of the sales department, 4101 
San Fernando Road, Glendale 4, Cali- 
fornia. 

i R 8 

GENERAL PRECISION LABORATORY has 
opened a new 23,200 square foot envi- 
ronmental test building on its 69 -acre 
property at Pleasantville, N. Y... . 

LORAL ELECTRONICS CORP. announces 
completion of its new $1.5 million plant 
building consisting of 100,000 square 
feet of single story floor space. The 
new building is located at 825 Bronx 
River Ave., Bronx, N. Y.. . RAM 
ELECTRONICS expanded its engineering 
and production facilities and has 
moved to new and larger quarters at 
600 Industrial Ave., Paramus, N J 
BLONDER -TONGUE LABS. INC., is now 
located in a new building. 9 -25 Ailing 
St., Newark 2, N. J.... TECHALLOY 
COMPANY, INC. is planning a S650,000 
expansion program involving a new 
24.000 square foot building ... Con- 
struction of a $2,000,000 electronics 
facility for development of advanced 
radar instrumentation has begun at 
SPERRY RAND CORP.... FEDERAL TELE- 
COMMUNICATION LABORATORIES. the 

(Continued on page 108i 
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NEW Ultra -Sonax and SuperSonax Very High 

Frequency Drivers, Diffraction Horns and 

Revolutionary E -V Sonophase Throat Design 

.No other manufacturer gives you very high frequency drivers 
combining all the customer benefits of these unique new 
Electro -Voice models. Today's folded horn and phase loaded 
speaker systems with their low first -octave response require 
flat, extended high range response beyond the very limit of 
audibility if essential musical balance is to be achieved. These 
very high frequency drivers, employing the time- tested dif- 
fraction principle and the new Avedon Sonophase throat 
design, overcome range and sensitivity limitations, function 
without distortion at the highest ranges. 

All three models -T35, T35B and T350 -have 180° dis 
persion patterns, program capacities of 50 watts, peak 100 
watts, voice coils one inch in diameter and 16 ohms impedance. 
Chart shows other characteristics of each model. 

1350 Ultra Sonax 

T35 and T3513 Super -Sonax 

Specifications T3S T35B T351} 

Frequency Response: 2db2kc-19kc ±2 db 2 kc-18 kc 2 db 2 ec -ht 
RETMA Sensitivity 

Rating: 57 db 54 db 60 db 
Magnet Weight: 7 oz. 4 oz. l lb. 
Gauss 13,500 9, 300 20,000 
Size: 

71/2 in. long a 
Horn: 5% in. long x 2 in. wide 2V, in. wide 
Pot Diameter: 2%. in. maximum 31 ir. maximum 
Depth: 31/4 in. overall 3 in. overall 41/4 in. overall 

Shipping Weight: 3 lbs. 3'4 Ibs. 9Yz lbs. 
tiet Price S'?.( O 560.00 

.TZ14 -11 - f2AQ ILL 2CLd6SIQ. 
The Avedon Sonophase Throat Design 
The unique throat design illustrated here overcomes a problem 
common in conventional high frequency drivers. This is dia- 
phragm deformation at high frequencies, occurring at fre- 
quencies above 5 kilocycles. Piston action is destroyed, the 
phase is shifted and the result is destructive interference. 
These Electro -Voice UHF drivers solve the diaphragm defor- 
mation problem with a longer sound path from the center 
of the diaphragm. This restores proper phase relationship. 
This is important above 12 kilocycles, where sound must 
be taken from the center of the diaphragm and from the 
outer edge simultaneously. The diagram shows E -V's Sono - 
phase construction. 

The Hoodwin Diffraction Horn 
This is the Electro -Voice development which is used in all E -V 
horns to disperse sound equally in all lateral directions from a 
single point source. This is especially important in stereo- 
phonic reproduction to preserve the undistorted depth and 
width of the original sound. Diffraction horns insure balanced 
levels of both right and left stereo speakers. These drawings 
tell the diffraction horn story: 

glere.341.CL 
ELECTRO- VOICE, INC. BUCHANAN, MICHIGAN 

[sport: 13 East Oh Street, New York 16. U.S.A. Cables: ARAB 

This is just one example of the 'Listeneered' superiority of Electro -Yoke prod- 
ucts which makes them easy fo sell. Just one more reason why more dealers sell 
more E -V products at more profit thon any other line. See your E -V Rep TODAY. 

Figure A -This shows how sound d -F -,es 
equally in all directions from a single point 
Source. 

But in Figure C, if the distance between the 
two sources is %a wavelength or greater, the 
sound from the two sources will be consider- 
ably out of phase for points ott the axis, result- 
ing in decreased sound pressure. 

Figure E 

eno ces \ ' 
CRO550vER V 1 
1 aT - 
CROSSOVER 
,000 CPS 

T 

1,200 CPS ~'-I T 
CROSSOVER 

Figure E shows representative horns, illustrat- 
ing that horns must have a certain length, as 
well as cross sectional area along this length 
and at the mouth to load the driver diaphragm 
down to the lowest frequencies to be repro- 
duced. The lower we go, the longer must be 
the horn and the greater the mouth area. 

2 

Ir I gu;e B two sound sour,_ a <c r, T. Dn 
tte au is, at point "x;' double the sound pow. 
er results as the resultant pressures are it 
p rase. 

e:& 
figure D v it show the del.c,er.c.r_ .5 tuna' of 
wide lateral dimensions compared to the 
wavelength being emitted. Any horn mouth 
can be considered as a group of small point 
Sources of sound. They must beam the sound 
Own the axis by their very Otturt. 

Figure F 

Figure F shows that narrowing the honzuntal 
area and extending the vertical dimension of 
tie horn mouth preserves the loading area 
neoéssary for good low end response, dis- 
perses the sound perfectly in the horizontal 
direction where it is so necessary, and keeps 
i uterfering reflections off the floor and ceiling, 



For electronic technicians: 

THE FUTURE'S IN FLORIDA... 

THE FUTURE'S IN MISSILES... 

THE FUTURE'S WITH RCA'.... 

4."."".",_,.. 

Missiles, the weapons technology of the 
future ... delightful year 'round climate 
... combine these job factors in your 
career as an RCA electronic technician 
at Patrick Air Force Base on Florida's 
central east coast. At the Missile Test 
Project you'll help test most every type 
of missile being developed. You'll also 
contribute to the Vanguard Satellite's 
launching and tracking. 

RCA is opening an unusually wide 
variety of positions for technicians on 
all levels. A basic knowledge of elec- 
tronics will qualify you for many of 
them. Among facilities are the latest 
electronic and optical data acquisition 
and transmission systems. You'll enjoy 
RCA's complete benefit program .. . 

relocation assistance, too. And just im- 
agine life in Florida's wonderful climate! 

RCA SERVICE COMPANY, INC. 

Make your future in these field or shop 
assignments: 

RADAR -RADIO -TELEMETRY 
TIMING - INSTRUCTION 

ELECTRONIC TEST EQUIPMENT 

Mail the coupon for booklet which 
describes our Florida missile program 
and its advantages. 

Mr. H. Storz, Manager, Dept. N -16H 
Technical Employment 
RCA Service Co., Inc., Missile Test Project 
Mail Unit 114, Patrick Air Force Base, Fla. 

Please send me brochure with the information on RCA 
employment advantages in Florida. 

Name Age Married Yes No 

Address U.S. Citizen Yes No 

Electronics Experience (Include Mil. Service & Tech. Schools) 

Earliest Date Available 
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NEWI12 -WATT Williamson -type HIGH 
FIDELITY INTEGRATED AMPLIFIER HF12 -^ with Preamplifier, 

Equalizer & 

Control Section 
KIT$349S WIRED '5795 

Compact, beautifully packaged & styled. Provides 
complete "front -end" facilities and true high 
fidelity performance. Direct tape head & mag- 
netic phono inputs with HARTS (tape) & RIAA 
(phono) feedback equalizations. 6 -tube circuit, 
dual triode for variable turnover bass & treble 
feedback -type tone controls. Output Power: 12 
w cont., 25 w pk. IM Dist. (60 & 6000 cps @ 4:1): 
1.5% @ 12 w; 0.55 % @6 w; 0.3% @4w. 
Freq. Resp.t I w: ±0.5 db 12 cps - 50 kc; 12 w: 
±0.5 db 25 cps - 20 kc. Harmonic Dist, 20 opt: 
2% @ 4.2 w; 1/2% @ 2.5 w; 30 bps: 2% CO II w; 
Vz% @6.3w; 40 cps: 1% 12w; 1/2% @9.3wJ- 
2000 ems: 1/2% @ 12 w; 10 he: I% @ 10'W; 1 
@ 6 w. Transient Reap: excellent square wave 
reproduction (4 usec rise- time); negligible ring- 
ing, rapid settling on 10 kc square wave. lavers, 
Feedback: 20 db. Stability Margin: 12 db. Damp. 
ing Factor above 8, 20 cps - 15 kc. Speaker 
Connections: 4, 8, 16 ohms. Tone Control Ranges 
@ 10 kc, ±13 db; @ 50 cps, ±16 db. Tuber 
2- ECC83 /12AX7, 1 -ECC82 /12A1.17, 2.LL84, 
1 -E281. Size: HWD: 5W' x 12" x 8V4 ". 13 lbs. 

NEW! 50 -WATT 

Ultra- Linear 
HIGH 

FIDELITY 

POWER 

AMPLIFIER 

HF50 KIT 15795 

NEW! 
jF 50 -WATT 

Ultra- Linear ' " HIGH - 

FIDELIT v v 4 
f.;> Y 

INTEGRATED POWER AMPLIFIER HF52 
with Preamplifier, Equalizer & Control 

WIRED 87e' KIT '69" WIRED '109" Section 
Like the HF60 shown below, the HF50 features vir- 
tually absolute stability. flawless transient re- 
sponse under either resistive or reactive (speaker) 
load, & no bounce or butter under pulsed condi- 
_ions. Extremely high quality output transformer 
with extensively interleaved windings, 4, 8, & 16 ohm 
speaker connections, grain- oriented steel, & fully potted 
n seamless steel case. Otherwise identical to HF60. 
Output Power: 50 w coot., 100 w pk. IM Distor- 
tion (63 & 6000 cps @1 4:1): below 1% at 50 w; 0.5% 
© 45 w. Harmonic Disc.: below 0.5% between 20 
cps & 20 kc within 1 db of rated power. Freq. Resp. 
st 1 w: *0.5 db 6 cps -60 kc; ±0.1 db 15 cps -30 
kc at any level from I mw to rated power; no peaking 
or raggedness outside audio range. All other specs 
Identical to HF60 below. Matching Cover E -2 
$4.50. 

Combines a power amplifier section es entially 
identical to the HMI power amplifier with a 
preamp -equaliser control section similar to HF2O 
below. Provision for use with electronic crossover 
network & additional amplifier(s). See HF50 for 
response & distortion specs; HF60 for square wave 
response, rise -time, inverse feedback, stability 
margin, damping factor, speaker connections; 
HF20 for preamplifier, equalizer & control section 
description. Hum & noise 60 db below rated out- 
put on magnetic phono input (8 my input for 
rated output), & 75 db below rated cutput on 
high level inputs (0.6 v input for rated output). 

Matching Cover E -i $4.50. 

NEB 
HIGH FIDELITY PREAMPLIFIER 

HF61A KIT $2495, WIRED 9795 
With Power Supply: x HF61 KIT $2995, WIRED $4495 

Will not add distortion or detract from the wide - 
band or transient response of the finest power 
amplifiers at any control settings. High quality 
feedback circuitry throughout plus the most com- 
plete control & switching facilities. Healy -gauge 
solid brushed brass panel, concentric controls, 
one -piece -brown enamel steel cabinet for lasting 
attractive appearance. Feedback -type, sharp eat. 
off (12 db /octave) scratch 4 ramble filters. Low - 
distortion feedback equalization: 5 most common 
recording curves for LPs & 78s including RIAA. 
Low -distortion feedback tone controls: provide 
large boost or cut in bass or treble with mid -freqs 
& volume unaffected. Centralab printed- eireait 
Senior Cumpentrol" loudness control with con- 
centric level control. 4 hi-level s itched inputs 
(tuner, iv, tape, aux.) & 3 low-level inputs (sepa- 
rate front panel low -level input selector permits 
concurrent use of changer & turntable). Proper 
pick -up loading & elenustlon provided for all 
quality cartridges. Hum bal. control. DC super- 
imposed on filament supply. 4 convenience out- 
lets. Extremely flat wideband freq. resp.: db 
8-100,000 cps ; -±0.3 db 12-50,000 cps. Extremely 
sensitive. Negligible hum, noise, harmonic or IM 
distortion. Size: 4-7/8" x 12-5/16" x 4.7/8 ". 8 lbs. 

NEW 
60 -WATT Ultra- Linear 

HIGH FIDELITY POWER AMPLIFIER -7,±HF60 

with ACRO TO -330 OUTPUT TRANSFORMER 

KIT 57295 WIRED '9995 

Superlative performance obtained through finest 
components & circuitry. 

performance, 
low -noise voltage am- 

plifier direct -coupled to 6SN7GTB cathode coupled 
phase inverter driving a pair of Ultra- Linear connected 
push -pull EL34 output tubes operated with fixed 
bias. Rated power output: 60 w (130 w peak). 
IM Distortion (60 & 6000 cps at 4:1): less than 1% 
at 60 w; less than 0.5'`;. at 50 w. Harmonic Distor- 
tion: less than 0.5% at any freq. between 20 cps & 
20 kc within 1 db of 60 w. Sinusoidal Freq. Reap.: 
at I w: *0.5 db 5 cps -100 kc; ±0.1 db IS cps to 
35 kc at any level from I mw to rated power; no 
peaking or raggedness outside audio range. Square 
Wave Reap.: excellent from 20 cps to 25 kc, 3 usec 
rise -tine. Sensitivity: 0.55 v for 60 w. Damping 
Factor: 17. Inverse Feedback: 21 db. Stability Mar- 
gin: 16 db. Hum 90 db below rated output. ACRO 
TO -330 Output Transformer (fully potted). Speaker 
Taps: 4, 8, 16 ohms. GZ34 extra -rugged rectifier 
(indirectly- heated cathode eliminates high starting 
voltage on electrolytics & delays B+ until amplifier 
tubes warm up). Input level control. Panel mount 
fuse holder. Both bias and DC - balance adjust- 
ments. Std octal socket provided for pre- amplifier 
power take-off. Size: 7' z 14' a 8'. 30 lbs. Matching 
cover Model E -2 $4.50, 

NE 
COMPLETE with FACTORY -BUILT CABINET - w 

2 -WAY HI -FI SPEAKER SYSTEM «HF51 $3995 

See the "BEST BUYS" NOW 
IN STOCK at your nearest 
distributor. Fill out coupon on 
other side for FREE CATALOG. 

Priers S% higher on West Coast. 

NEW 
COMPLETE with Preamplifier, Equalizer 

& Control Section 
20 -WATT Ultra- Linear Williamson -Type 

HIGH FIDELITY AMPLIFIER 41F -20 

KIT '4995 WIRED '7995 
A low -cost, complete -facility amplifier of the 
highest quality that sets a new standard of per- 
formance at the price, kit or wired. Rated Power 
Output: 20 w (34 w peak). IM Distortion (60 & 
6000 cps /4:1) at rated powers 1.3 %. Max. Har- 
monic Distortion between 20 4 20,000 cps at 1 
db under rated power: approx. 1 %. Mid -band 
Harmonic Distortion at rated power: 0.3 %. Power 
Response (20 w): 2:0.5 db 20. 20,000 cps; ±1.5 db 
10- 40,000 cps. Freq. Reap. (Vs w): x-0.5 db 13- 
35,000 cps; ±1.5 db 7. 50,000 cps. 5 feedback 
equalisations for LPs & 78s. Low- dissortion feed- 
back tone controls: large boosts or cuts in bass or 
treble with mid -freqs. & volume unaffected. Loud. 
ness control & separate level set control on front 
panel. Low Z output to tape recorder. 4 hi- level . 

switched inputs: tuner, tv, tape, aux: 2 low-level 
inputs for proper loading with all cartridges. Hum 
bal. control. DC superimposed on filament supply. 
Extremely fine output transformer: interleaved 
windings, tight coupling, careful balancing, grain - 
oriented steel. 81/2" x 15" x 10 ". 24 lbs. 
Matching cover Model E -1. $4.50. 

Genuine 2 -way book -shelf size speaker system. Jensen heavy 
duty 3' woofer (6.8 oz. magnet) & matching Jensen com- 
pression- driver exponential born tweeter with level control. 
Smooth clean bass & crisp extended highs free of coloration 
or artificial brilliance. Factory -built tuned bass relict birch 
hardwood cabinet (not a kit) constructed to high quality 
standards. Neutral acoustical grille cloth framed by a smooth - 
sanded solid Birch molding. Freq. Resp. measured 2 ft. away 
on principal axis in anechoic chamber with 1 watt input 
-Woofer: -t4 db 80-1800 cps; Tweeter: t2 db 2800 -10,000 
cps; Crossover Region: 1800 -2800 cps, shift in level over 
this region depends on tweeter level control setting. Power - 
handling capacity: 25 watts. Size: 23" z 11' z 9'. 25 lbs. Wir- 
ing Time: 15 min. 

August. 1957 

33 -00 Northern Blvd., L. I. C., N.Y. Turn page for other FICO ad. 
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the specs prove it .. 
your BEST BUY is 

E/CO- 1 
for COLOR & Monochrome TV servicing 

FREE CATALOG 

NEW! DYNAMIC 
CONDUCTANCE 

TUBE & TRANSISTOR 

TESTER #666 
KIT WIRED 
5699$ 5109" 

shows you HOW TO SAVE 50% 

on 50 models of top quality 
professional test equipment. 

AMU COUPON NOW! 

e 4k 
...S 

1 i tD tsl I, KIT WIRED 

5699s 119vs 

NEW! 
TV -FM SWEEP 

GENERATOR & 

MARKER #368 

COMPLETE with steel cover and handle. 
SPEED, ease, unexcelled accuracy & thoroughness. 
Tata all receiving tubes (and picture tulles with 
adapter). Composite indication of Gm, Gp & peak 
emission. Simoltaneoos sel of any 1 of 4 combina- 
tions of 3 plate voltages. 3 screen voltages, 3 ranges 
of continuously variable grid voltage (with 55i, 
accurate pot). New series-string voltages$ for 600, 
450, 300 ma types. Sensitive 200 ua meter. 5 

ranges meter sensitivity (1% shunts & 5% pot). 
10 SIX -position lever switches: freepoint connec- 
tion of each tube pin. 10 pushbuttons: rapid insert 
of any tube element in leakage test circuit & speedy 
sel. of individual sections of multi- section tubes in 
merit tests. Direct -reading of inter -element leakage 
in ohms. New gear- driven rollehart. Checks n -p-n A 
p-n -p transistors: separate meter readings of eols 
lector leakage current & Beta using internal dc 
power supply. Deep -etched satin aluminum panel; 
rugged grey sc ri nkle steel cabinet. CRA AdapterS4.5O 

34 

Entirely electronic sweep circuit (no mechanical 
devices) with accurately- biased increductor for 
excellent linearity. Extremely flat RF output: new 
ACC circuit automatically adjusts ow. for max. 
output on each band with min. ampl. variations. 
Exceptional tuning accuracy: edge -lit hairlines 
eliminate parallax. Swept Oce. Range 3.216 mc in 
5 fund. bands. Variable Marker Range 2.75 mc in 
3 fund. bands: 60-225 mc on harmonic band. 4.5 
me Xtal Marker Ose., xtal supplied. Ext. Marker 
provision. Sweep Width 0 -3 mc lowest max. devia- 
tion to 0 -30 mc highest max. dev. 2 -way blanking. 
Narrow range phasing. Attenuators: Marker Size, 
RF Fine, RF Coarse (4 -step decade). Cables: out- 
put, 'scope horiz., 'scope vertical. Deep -etched 
satin aluminum panel; rugged grey wrinkle steel 
cabinet. 

NEW! RF 

SIGNAL GENERATOR. 

#324 
KIT WIRED 41 

$26" $3995 o 5 Vl 0 L 

NEW! 
e COLOR 

and Monochrome 
DC to 5 MC LAB & TV 

5' PUSH -PULL 
OSCILLOSCOPE 

#425 
KIT $44.95 

Wired $79.95 

7" PUSH -PULL 
OSCILLOSCOPE 

#470 
KIT $79.95 

Wired $129.50 

TUBE TESTER 
#625 

KIT $34.95 
Wired $49.95 

tests 600 
mil series 

string type 
tubes 

illuminated 
roll -chart 

Pix Tube Test Adapter $4.50 

y 
.T ' 5" OSCILLOSCOPE 

:# 2' #460 
I-1, KIT WIRED ilf ; . ' $7995 129so 

Features DC Amplifiers! 
Flat from DC -4.5 .mc, usable to 10 mc. VERT. 
AMPL.: sens. 25 rms mv/in; input Z 3 megs; 
direct- coupled & push -pull theaoatt K- follower 
coupling bet. stages; 4 -step freq -compensated 
attenuator up to 1000:1. SWEEP: perfectly linear 
10 cps -100 kc (ext: ap, for range to 1 cps); pre- 
set TV V &H positions; auto. sync. ampi. & Lim. 
PLUS: direct or cap, coupling; bal. or unbal. 
inputs; edge -lit engraved lucite graph screen; 
dimmer; filter; bezel fits std photo equipt. High 
intensity trace CRT. 0.06 usec rise time. Push -pull 
hor. ampi., flat to 400 kc. sens. 0.6 rms mv/in. 
Built -in volt. calib. Z -axis mod. Sawtooth & 60 cps 
outputs. Astig. control. Retrace blanking. Phasing 
control. 

Sep. volt- 
meter & 
ammeter 

KIT 

$29.95 

Wired 
$38.95 

& 12V BATTERY ELIMINATOR L 
CHARGER #1050 

t? 

etc 

4 tli 

Sep. hi-gain RF 
8 lo -gain audio 

inputs. 
Special noise 

locator. Calibra- 
ted wattmeter, 

KIT $2495 
Wired $39.95 

DELUXE MULTI -SIGNAL TRACER #147 lF 

NEW! PEAK -to -PEAK 

VTVM 432 & UNI - 
PROBE (pat. pend.) 
KIT WIRED 
$299$ '4995 

ISO ke to 495 me with ONE generator! Better 
salue than generators selling at 2 or 3 times its 
cost! Ideal for IF -RF alignment, signal tracing & 
trouble -shooting of TV, FM, AM sets; marker 
gen.; 900 cps audio testing; lab. work. 6 fund. 
ranges: 150-400 kc, 400.1200 ke, 1.2.3.5 me, 
3.5.11 me, 11.37 me, 37 -145 me; 1 harmonic 
band 111.435 me. Freq. accurate to ±1.5 %; 6:1 
vernier tuning & excellent spread at most impor- 
tant alignment freqs. Etched tuning dial, plexi- 
glass windows, edge -lit hairlines. Colpitts RF ose. 
directly plate -modulated by K- follower for 
improved mod. Variable depth of int. mod. 0.50% 
by 400 cps Colpitts ose. Variable gain ext. ampli. 
fier: only 3.0 v needed for 305/ mod. Turret- 
mounted coils slug -tuned for max. accuracy, Fine 
& Coarse (3 -step) RF attenuators. RF output 
100,000 uv; AF sine wave output to 10 v. 50 -ohm 
output Z. 5 -way jack -top binding posts for AF in/ 
out; coaxial connector & shielded cable for RF out 
12AÚ7, 12AV7, selenium rectifier; xmfr -operated. 
Deep -etched satin aluminum panel: rugged grey 
wrinkle steel cabinet. 

1011-turn sf webe tip Watts 
DC sr AC -Ohms. 

Unihabe - oadmiee with 
EICO - only 1 probe performs 
all functional 

Latest circuitry, high sensitivity & precision, wide 
ranges Se versatility. Calibration without removing 
from cabinet - New balanced bridge circuit. High 
Z input for negligible loading. 41" meter, can't 
burn -out circuit. 7 non.skip rangea on every 
fonction. 4 functions: +DC Volts, -DC Volts, AC 
Volts, Ohms. Uniform 3 to I scale ratio for extreme 
wide -range accuracy. Zero center. One zero -adj. for 
all functions R. ranges. 1% precision ceramic multi- 
plier resistors. Measure directly peak -to -peak volt- 
age of complex it: sine waves: 0 -4, 14, 42, 140, 420, 
1400, 4200. DC /RMS sine volts: 0-1.5. 5, 15, 50, 
150, 500. 1500 (up to 30,000 v. with HVP probe E 
250 mc with PRE probe). Ohms: 0.2 ohms to 
1000 megs. I2AU7, 6AL5, selenium rectifier; xfmr- 
operated. Deep -etched satin aluminum panel. 
rugged grey wrinkle steel cabinet. 

1TURN PAGE ¡ Send for 
FOR MORE 

FREE CATALOG EICO VALUES lEttlei° 
110W 

,ern, S ", hqh on Wosi Con,,. EROOKLYN 11, N. Y 

20,000 Ohms /Volt 
MULTIMETER #565 

KIT 24.95 
Wired $29.95 ill 1000 Ohms /Volt 
MULTIMETER 

#536 
KIT $12.90 
Wired $14.90 

Reads 0.5 ohms 
-500 megs, 10 

mmfd -5000 mfd, 
power factor. 

e KIT 
SI 9.95 
Wired 
$29.95 

RC BRIDGE & 11-C -L COMPARATOR 
#95DB 

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

SCOPE PROBES 

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

EICO, 33 -00 northern Blvd., R_8 

Show ms HOW TO SAVE S0% on Test Equip- 
ment a d Hi -Fi. Send me FREE Catalog and 
name of neighborhood distributor. 
Nome 

Address 

City Zene Stat. 
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Operation 

Jupiter 

PELTING rain continued to come 
down as it had for more than 72 
hours. Three days of downpour 

turned the brooks into creeks, the 
creeks into rivers, and the rivers into 
seas of raging destruction in western 
Virginia. southern West Virginia, and 
southeastern Kentucky. Rising water 
forced the Guyandot, Clinch, Kentucky, 
and Cumberland rivers out of their 
banks. And the rain kept up. 

In a 15,000- square -mile area domi- 
nated by rugged hills, narrow valleys, 
and scores of soft coal mines the cry 
"flood" threw terror into the hearts of 
the mining folk. For the next five days 
they lived with terror. Death and de- 
struction reigned in the shadow of the 
Clinch Mountains. 

Almost immediately state and fed- 
eral relief agencies swung into action. 
The American Red Cross marshalled 
its forces. The Federal Civil Defense 
Administration ordered its field office 
to give all possible support. Governor 
A. B. "Happy" Chandler of Kentucky 
and Governor Cecil H. Underwood of 
West Virginia asked President Eisen- 
hower to declare the region an emer- 
gency area. 

Even earlier, however, a relatively 
unknown and unrecognized group be- 
gan emergency operations - -operations 
which later were to prove vital to the 
over -all relief effort in "Operation 
Jupiter" as the flood mission was to be 
called. 

This group was made up of civilian 
volunteers wearing the familiar blue 
uniform of the United States Air 
Force. Only the insignia was different. 
The volunteers were members of the 
Civil Air Patrol, official USAF auxil- 
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A CAP pilot uses his aircraft radio as a 
mobile control station, providing instructions 
to other CAP airplanes which are engaged 
in the air search and rescue mission. 

By FRANK BURNHAM 

Mobile radios in cars and planes, plus fixed stations at 

CAP headquarters, combine in daring flood rescue operation. 

iary, and their part in "Operation 
Jupiter" was to be a big one. 

Lt. Col. Huston H. Doyle, 43 -year- 
old CAA chief airways operations spe- 
cialist who commands the Civil Air 
Patrol's Kentucky Wing in his spare 
time, prepared a message to all CAP 
units in Kentucky. Especially to Lon- 
don and Hazard, in the path of the 
flood waters, he signalled: 

"Request your squadron provide all 
possible assistance...." 

The rolling tide of disaster unleashed 
by the heavy rains moved faster than 
expected. As Doyle was preparing his 
message, Middleground One Six, com- 
munications station of the Hazard 
Squadron, came on the air with a des- 
perate plea for help. 

Lt. Bill Roll. 26- year -old Army vet- 
eran who wins the family bread as an 
LP gas serviceman, was at the micro- 
phone. The building at the Hazard air- 
port which housed both the CAP head- 
quarters and the State Police was 
already under water. Roll was oper- 
ating from his home on high ground 
and on power supplied by a small, gas- 
oline generator kept for emergencies. 
His message, which was picked up as 
far away as Atlanta, Ga., said: 

"Hazard business district completely 
wiped out. Four feet of water in Peo- 
ples' Bank. Five million dollars dam- 
age. Several hundred people out of 
homes. Will be several days before 
contact possible by any other means 
than CAP radio net." 

The message was signed by Dewey 
Daniels, Kentucky state Republican 
chairman. The Kentucky Wing imme- 
diately forwarded it to the office of 
Governor Chandler. Meanwhile CAP 
communicators Capt. J. R. Patterson 
and Lt. Peggy Wade, who had picked 
up the call in Atlanta. Ga., were also 
forwarding it to the Kentucky gov- 
ernor. 

During the next four days Middle - 
ground One Six was the only contact 
with the stricken community. When 
Army engineer companies from Fort 
Knox broke through 48 hours after the 
first desperate message they found 
Roll still on the job. 

Meanwhile in Louisville Colonel 
Doyle was busy arranging for a high - 
priority airlift of serum and vaccine 
to the flood area. CAP light planes, 
picking up the life -preserving fluid at 
Lexington and Louisville, transported 
it to London where a combined dis- 
aster operations headquarters had been 
set up. Here the precious vials were 
put on helicopters for the last leg of 
the journey into the area where na- 
ture had run wild. 

The first two days of the emergency 
Colonel Doyle made his headquarters 
at the London, Ky., airport where CAP 
Maj. Roscoe Magee and the London 
squadron had been on duty since Lieu- 
tenant Roll's dramatic message went 
on the air. Through Lt. B. L. White, 
the squadron chaplain and a ham op- 
erator (W4UVH), the London CAP 
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CAP cadet ground rescue team boards Eighteenth Air Force "Vertol" (H -21) 
helicopter to answer a distress call broadcast by a Civil Air Patrol ra- 
dio station during a recent Rood disaster. This is a typical CAP function. 

communicators maintained contact 
with Kentucky hams who also pitched 
in with an assist to their troubled state. 

Going on the air at 1930 CST on 
January 29, Middleground Eight, the 
London Squadron headquarters station, 
stayed on the air continuously until 
0245 CST February 2. At times at- 
mospherics prevented direct contact 
with Hazard and a relay was set up 
with Blue Chip One Three, Tennessee 
Wing, and Red Star Five, Georgia 
Wing. 

"Operation Jupiter" turned out to be 
one of the largest missions in the his- 
tory of the CAP's Kentucky Wing. At 
its peak several hundred CAP civilian 
volunteers -each one taking time off 
from his job or business, mostly with- 
out pay -were manning the 18 fixed 
and mobile radio stations, the relief 
teams, and the aircraft. They weren't 

alone, however. In Virginia and West 
Virginia their counterparts were doing 
their share to stem the tide of death 
and destruction. 

At almost the same time Bill Roll 
was telling of the plight of Hazard, the 
first word of immediate danger in 
Richlands, Va., was coming in from 
Senior Member Mack Blankenship 
(Blue Flight Seven) of Bandy, Va., six 
miles from Richlands in the heart of 
the soft coal fields. Relayed by other 
Blue Flight stations, it was received at 
Hampton by Capt. Mildred Hicks, at- 
tractive wife of CAP Maj. Douglas 
Hicks, Virginia Wing director of Com- 
munications. Mildred, who admits to 
some "30 -odd" years, is an ardent CAP 
communicator and keeps Blue Flight 
Three - Virginia's alternate net con- 
trol station -on the air when her hus- 
band is working at his full -time civil- 

ian job as an electronics engineer with 
the National Advisory Committee on 
Aeronautics at Langley Air Force 
Base. 

The message which began "Opera- 
tion Jupiter" for Virginia read: 

"Richlands under water. Severe dam- 
age except in business district. Need 
blankets, food, and shelter." 

Lt. Col. Alfred Nowitsky, deputy 
wing commander for Virginia, imme- 
diately ordered the entire statewide 
CAP organization on 24 -hour alert. 

In Richlands Maj. Grady Dalton, 
commander of the Richlands Squad- 
ron, who in private life is the vice - 
president and cashier of the Richlands 
National Bank, already had his unit at 
work aiding in the evacuation of citi- 
zens from flooded areas of the town. 
Two of Dalton's mobile cars were on 
the air maintaining contact with CAP 
stations outside the flooded region. 

Another of the Richlands mobile 
cars, operated by Lt. Burkley Whited, 
was on its way from the Whited home 
in nearby Swords Creek. It was some 
time, however, before the 48- year -old 
carpenter reached Richlands. Whited 
got as far as Reven, Va., when he 
found his way blocked by flood waters. 
Turning back he found the flood had 
cut him off from behind. Some min- 
utes later other CAP stations in the 
area heard Whited report: 

"I've got a mile and a half of road 
and no place to go." 

He spent the night on a low ridge 
between two roaring torrents of water 
relaying messages for other CAP sta- 
tions that were maintaining the long 
vigil. 

One of the first orders issued by 
Colonel Nowitsky was to the Tazewell 
Squadron -the CAP unit closest to 
Richlands. Immediately three mobile 
radio cars operated by Lt. Sam Evans 
(Green Flight One Two Three), Senior 
Member Aubrey McCracken, and Lt. 
Carless Chaffin were dispatched to the 
aid of beleaguered CAP forces in Rich- 
lands. Senior Member Walter Blank- 

A radio. equipped CAP jeep and a radio- equipped ambulance aircraft work as a team evacuating simulated casualties from 

an atom -blasted house situated less than a mile from "Ground Zero" following a recent atomic test at Yucca Flat, Nevada. 
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enship (Blue Flight Nine) was as- 
signed to coordinate the activities of 
the mobiles. During the periods he was 
to be off duty in his capacity as a Vir- 
ginia State Trooper another CAP com- 
municator, Lt. Luther Mercer, was to 
back Blankenship up. 

None of the three mobiles was able 
to find a surface route open into the 
stricken community. After several 
tries it was decided that Chaffin and 
McCracken would return to their base 
of operations. Evans planned to con- 
tinue his search for a way into Rich- 
lands. 

Over the radio Evans told Blanken- 
ship he would stock his outboard mo- 
tor boat with food and other supplies 
and would make another try. At home 
Mrs. Evans overheard the conversation 
on their monitor receiver. By the time 
he arrived at the house she had 
stripped the family pantry, loading 
every available item of food into the 
boat along with blankets and warm 
clothes. Stopping only for a word of 
thanks, Evans hitched the boat trailer 
to his mobile radio car and headed 
back toward the swollen Clinch River. 

He might have a chance, he rea- 
soned, to get through overland if he 
tried the many narrow, winding moun- 
tain roads in the area. Perhaps one of 
them would be open. Heading down 
Baptist Valley, he found the bridge 
under water. Another road, another, 
and still another was under water 
when he tried them. On his last try 
before taking to the boat he found an 
open road. Reporting to Grady Dalton 
in Richlands, Evans found it had taken 
him two hours to go 17 miles. He 
found also that the route he used be- 
came impassable almost immediately 
after he used it. It was two days be- 
fore Chaffin, McCracken, and the Taze- 
well CAP land rescue teams got 
through to relieve him and Dalton's 
weary men. 

Meanwhile Sam Evans' relief after 
48 hours of duty in Richlands was 
short lived. Sam went home and 
dropped exhausted into bed. The next 
day he planned to return to his job as 
a telephone inspector for the Pocahon- 
tas Fuel Co. At Bluefield, W. Va., 
however, a chain reaction was begin- 
ning that was to demand more hard 
work and personal sacrifice from 
Evans. 

Most of that night CAP Capt. Jim 
Cheek, a 32- year -old Army veteran, 
and his wife, -Lt. Norma Jean Cheek, 
were busy moving emergency traffic. 
Their powerful Lowland Four Four, 
alternate net control for the West Vir- 
ginia Wing, blankets most of western 
Virginia also with a strong signal. It 
proved a perfect relay station carrying 
traffic also for the Kentucky and Ten- 
nessee wings. Cheek is a salesman for 
the Meyers Electronics Co. of Blue- 
field and the next morning, leaving his 
wife to operate the station, he began a 
business trip to nearby Grundy, Va., 
just _across the state line. 

At Oakwood, Va., Cheek was turned 
back by State Police who said that the 
route was closed by flood waters. 
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A Cadet operates an SCR -511 "Pogo Stick" high -frequency transceiver, relaying 
instruction to CAP aircraft engaged in disaster relief training mission. Cadets at 
left operate a telephone switchboard tied into the local Civil Defense agency. 

Checking the situation, Cheek found 
that there were apparently no open 
routes to Grundy. Returning to Blue- 
field, he went on the air with a report 
of the situation to Blue Flight Three. 

Colonel Nowitsky, Virginia Wing 
mission c o m m a n d e r, immediately 
checked with all state agencies in Rich- 
mond and found that there was no 
contact with Grundy nor had there 
been contact for more than 12 hours. 
In a matter of minutes Sam Evans 
was under orders to proceed toward 
Grundy keeping wing headquarters ad- 
vised of his progress. The State Di- 
rector of Civil Defense asked Evans 
for an evaluation of the situation if 
and when he got into the isolated com- 
munity. 

Lt. Chaffin (Green Flight Four Five) 
was sent to Short Gap, Va., a high 
point on the Buchanan County Line, to 
act as a relay. McCracken and Mercer 
were detailed to assist Evans and an- 
other relief mission was on. It took 
the mobile radio cars and the accom- 
panying ground rescue team vehicles 
until 10 that night to get into Grundy 
and then only with the aid of 
heavy equipment of the State High- 
way Department. Evans reported im- 
mediately to the office of Mayor W. B. 
Raines and asked for an assessment of 
the situation. He then sent this mes- 
sage -the first contact between Grun- 
dy and the outside world in two days: 

"One road now open one way. The 
one we used to come in on. Need cloth- 

Civil Air Patrol communicators operate a high -frequency rig installed in a sur- 
plus Air Force bus which has been converted into a combination mobile communica- 
tions station and a mobile operations headquarters for directing rescue work. 
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ing and bedding for 100 families. Wa- 
ter not contaminated. Power back on. 
Water dropped from 30 feet above nor- 
mal to 10 feet above normal. Ten 
thousand miners out of work. Need 
Bailey bridges to mines. No loss of 
life. No other communications avail- 
able." 

When Cheek asked Evans if he could 
handle the situation in Grundy, the 
CAP citizen -turned- rescuer replied : 

"Just tell my wife I'll be here until 
Sunday and that I'm all right." 

Meanwhile West Virginia was hav- 
ing its own troubles with the Guyan- 
dot River in Logan County. CAP Maj. 
James Singleton is the coordinator for 
Civil Defense for the West Virginia 
Wing. He also is Logan County CD 
director. 

"We have had experience with dis- 
aster in Logan County for a long 
time," he explains, "mine explosions, 
floods, complete disruptions of all 
types of communications caused by 
forest fires, and snow and ice storms 
which cut us off from the world com- 
pletely. 

"Because of the continual rainfall 
for a 72 -hour period we -the CAP - 
dispatched a mobile radio car to the 
headwaters of the Guyandot. We 
checked rainfall and water level in the 
tributaries also. This was Monday. 
From past experience we determined 
that the river would begin approach- 
ing flood stage about 10:30 Tuesday 
morning. The Logan Squadron imme- 
diately made plans to meet the emer- 
gency. 

"Communicators were alerted and 
were warned to have their mobiles 
moved to high ground out of danger 
from the water so that they would be 
usable if and when the flood struck. 
Four fixed stations and 14 mobiles 
went on the air. 

"We sent CAP mobile cars through 
the probable high -water areas warning 
citizens to evacuate to high ground 
and assisting in evacuation wherever 

possible. Lt. Raymond Chapman (Over- 
land Two Six) alerted this area - 
Champanville. Man, W. Va., was alert- 
ed via radio and CAP members there 
began warning the population." 

Now the Red Cross, Civil Defense, 
State Police, and county law enforce- 
ment agencies took over the actual 
disaster assistance work while CAP 
stood by to provide emergency com- 
munication. 

The work these civilian volunteers, 
like Singleton, performed in "Opera- 
tion Jupiter" isn't new. The precedent 
was established in the early months of 
World War II when Nazi U -boats 
prowled our Atlantic and Gulf coasts 
sinking Allied shipping within sight of 
the shore. For several months tiny, 
light planes piloted by CAP's unpaid 
volunteers ranged out to sea spotting 
the submarines and reporting them by 
radio to the Army and Navy bombers 
which at that time were few and far 
between. 

For its wartime work the Civil Air 
Patrol was chartered by a grateful 
Congress (Public Law 476, 79th Con- 
gress) to continue serving the people 
of the United States -this time as a 
non -profit corporation dedicated to 
furthering the principles of airpower 
and to using the airplane as an in- 
strument of help and succor. 

For the past six years these civilians 
have performed more than half of all 
the search hours recorded by all par- 
ticipating agencies in aerial search and 
rescue missions flown at the direction 
of the USAF. 

In California's disastrous 1955 Christ- 
mas floods; in the wake of Hurricanes 
Hazel, Diane, and Connie; in the Mich- 
igan tornados; and in "Operation Jupi- 
ter" CAP's emergency communications 
capability was demonstrated. 

At first communications in the Civil 
Air Patrol was a support function to 
the aircrews just as it was in the Air 
Force. Today, however, emergency 
communications is one of the CAP's 

Typical of the more than 5000 fixed stations used by the CAP is this installation 
being operated by CAP 2nd Lt. Kenneth Lofstedt, exec of the CAP Squadron 90. 
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assigned wartime missions and from 
all accounts it is a mission in which 
CAP excels. 

Operating on both high and very - 
high frequencies loaned by the Air 
Force (Public Law 557, 80th Congress 
gave CAP auxiliary status), the Civil 
Air Patrol today has nearly 14,000 sta- 
tions in the 48 states, the District of 
Columbia, the Commonwealth of Puer- 
to Rico, and Alaska and Hawaii. 

High -frequency stations include 2605 
fixed, 4351 mobile, and 254 airborne. 
The v.h.f. facilities include 2510 fixed, 
3926 mobile, and 438 airborne. Fre- 
quencies used by CAP include 2374, 
4467.5, 4585, and 4507.5 kc. At present 
only one v.h.f. frequency- 148.14 mc. 
-is authorized. Only A3 emission 
(voice) is permitted and all CAP 
transmitters must be crystal con- 
trolled. All CAP stations are FCC - 
licensed and all CAP operators must 
have at least a restricted radiotele- 
phone operator's license. 

At wing level (equal to the states 
and territories) 400 watts h.f. trans- 
mitter power output is permitted, 150 
watts at group level, and 75 watts at 
squadron level. On v.h.f. 50 watts is 
permitted at all echelons. Mobile out- 
put is restricted to the power output 
of the respective headquarters. 

CAP communicators employ a con- 
glomeration of equipment. Some of it 
is surplus military equipment, mostly 
from World War II. The majority of 
it, however, is commercial equipment 
purchased and maintained at the ex- 
pense of the individual member. "Globe 
Scout" and "Champion," Heath, John- 
son "Viking," Gonset, and Aerotron 
are among the nameplates to be found 
in CAP communications rooms. There 
you find BC -669, ARC -5, ARC -4, BC- 
640, and SCR -522 equipment and per- 
haps even a few sets you never knew 
existed. The important thing is that 
when the chips are down the Civil Air 
Patrol always seems to turn in a whale 
of a job no matter what it has to work 
with or what price must be paid. 

The value of their work in "Opera- 
tion Jupiter" can best be told in the 
words of people who watched the CAP 
in action -people like Kentucky Gov- 
ernor A. B. "Happy" Chandler. In a 
telegram to Maj. Gen. Walter R. Agee, 
USAF, CAP National Commander, 
Governor Chandler said: 

"Kentuckians are deeply grateful to 
the Civil Air Patrol for its assistance 
during the recent disastrous flood in 
eastern Kentucky. CAP members and 
their radio communications system 
performed nobly in helping protect 
lives and property. CAP radio at Haz- 
ard, using emergency generators when 
the city's power system failed, sent out 
first calls for help from the stricken 
community. Then Hazard radio work- 
ing with CAP radio units in London, 
Middlesboro, and Louisville, dispatched 
messages which brought in food, cloth- 
ing, and medicines. Throughout the 
flood crisis every Civil Air Patrol mem- 
ber involved performed magnificently 
and they have certainly earned our un- 
dying gratitude and esteem." J- 
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STATION 
FRE- 

QUENCY 
(Mc.) 

RADIATED 
POWER 

(Kw.) 

AVERAGE 
SIGNAL 
(A. 
Voltage) 

USABLE 
SIGNAL 

TIME TIME 

KIRO -FM 100.7 4.5 2.5 80% 
KISW -FM 99.9 2.1 .9 5% 
KING -FM 98.1 15 7.1 100% 
KTNT -FM 97.3 10 5.2 80% 
KING -TV Ch. 5 30 12 100% 

(audio) 

Table 1. Comparative data on reception at a point in Vancouver of four FM 
transmitters, each located well over a hundred miles away. As a criterion, 
data on the audio transmission from a TV station located in the same general 
area as the four FM transmitters is also included in the tabulated results. 

Fringe -Area 
FM Reception 

By KENNETH BRAMHAM 

Establishing FM in a one -station area may depend 

on reaching out for added, distant transmissions. 

IN MANY cases an FM broadcast sta- 
tion has its transmitting antenna 
located adjacent to or on the same 

tower with a television station which is 
being received successfully at distances 
of a hundred miles or more. Recent 
developments in TV antenna design 
and local information on television re- 
ception conditions will apply equally to 
the FM broadcast band (88 to 108 mc.) 
which is, of course, just above TV chan- 
nel 6. There is therefore every reason 
for success in the reception of FM pro- 
grams in fringe areas which are now 
enjoying good television reception. 
While FM radio has not achieved the 
popularity of television, there is a def- 
inite need for expanding the present 
accepted range of FM reception, using 
the experience gained in the television 
field. 

Experiments carried out over a pe- 
riod of several months at Vancouver, 
Canada, have yielded good results in 
reception of FM programs transmitted 
from Seattle, Washington, a distance 
of 115 miles. (See Fig. 1.) While Van- 
couver does have one FM outlet (with 
excellent programming) to provide a 
reason for the existence of FM receiv- 
ers in the area, there must be at least 
one alternate station. This was the 
reason for the attempt at fringe. recep- 
tion. During these tests, station KING - 
FM (Seattle) was monitored almost 
continuously and provided good quality 
audio, superior to closer AM reception 
better than 30% of the monitored time. 
A listenable signal of poorer quality 
was received 45% of the monitored 
time. Less than 25% of the time was 
the signal either unusable or not 
checked to determine if any improve- 
ment had taken place. The monitoring 
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period was established as 9 a.m. to 8 
p.m., and 11 p.m. to midnight, on the 
days included in the series of tests. 

While these percentages are accu- 
rate over the period of the tests, they 
do not take into account the constant 
changes being made to equipment that 
brought about a steady improvement 
in listening quality of the received sig- 
nal. For the final two months during 

EDITOR'S NOTE : One of the factors that 
has impeded the growth of FM in out- 
lying areas even where some local FM 
service is available, usually from a single 
station, is the fact that local listeners 
feel they do not have a sufficient choice 
of transmissions to warrant investment 
in receiving equipment. The author has 
therefore experimented, with gratifying 
results, in reaching out for distant trans- 
missions, as described herein. Although 
his efforts were confined to a single area. 
what he learned will be useful in any 
area where a similar problem exists, both 
to the potential listeners and to the serv- 
ice technicians who can benefit from 
the business such an awakening in FM 
interest stimlates. 

which readings were taken, all equip- 
ment was fixed to provide a reliable 
series of results. The monitoring re- 
ceiver was a modified Hallicrafters 
SX -62. A v.t.v.m. was used to measure 
a.g.c. voltage on this receiver to give a 
relative indication of signal strength. 

The results of the tests are given in 
Table 1. It covers four FM transmit- 
ters in the Seattle- Tacoma area of 
Washington. For comparison, data is 
also presented on the audio portion of 
the transmission for KING -TV in 
Seattle. 

As one purpose of the tests was to 
establish that specially designed FM 
antennas are not essential where a TV 
installation is already in use, only all - 
channel type v.h.f. TV antennas were 

Fig. 1. This map of the western end of 
the U.S. -Canadian border shows the lo- 
cation of Vancouver relative to the four 
FM transmitters grouped together in the 
Seattle- Tacoma portion of Washington. 
Though the paths appear to be largely 
over water, much uneven island terrain 
occurs between the two areas involved. 

used. The fact that no high -gain FM- 
band antenna was available locally 
also had some bearing on the matter. 
Of the various types used, it was found 
that any all- channel antenna which 
performed well on Seattle TV station 
KOMO (channel 4) and KING (chan- 
nel 5) would also perform well on the 
FM band. The Channel Master Corp. 
seven -element "Travelling Wave" an- 
tenna is at present in use and is pro- 
ducing excellent results, being "flat" 
from 40 to 108 mc. (the upper limit of 
the FM band). Other types tested were 
designed to provide reception over sep- 
arate high and low TV bands, and thus 
have a tendency to "dip " in the inter- 
mediate portion of the v.h.f. band, 
which includes the FM band. It is pos- 
sible to compensate for this loss by 
stacking antennas if a stacking har- 
ness or bars of approximately 54 inches 
are used. This may be done without 
seriously affecting the TV high -band 
reception which is often the higher - 
gain portion of antenna bandwidth. 

Antenna installation for FM use does 
present one problem which is not as 
easily overcome as in TV work, that 
of correct orientation. While ghosting 
is easily seen on a TV screen, it is not 
so easy to distinguish by ear and can 
be mistaken for lack of signal strength 
and insufficient limiting. Field- strength 
measurements are little help under 
these conditions, but it has been found 
satisfactory to orient on a TV station 
near the desired FM station in the 
normal way. 

Although signal "boosters" have lost 
some favor in the TV field since the 
advent of the cascode tuner, some form 
of preamplification can be used in 

(Continued on page 101) 
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choic room showing removable floor. 

Testing Loudspeakers 

Part 4. Listening tests and acoustic response curves, 

with method of using live room for useful measurements. 

I 

N THE previous articles of this series 
we have examined the problems of 
reproduction of sound as affected by 

the human ear and listening rooms. In 
other words, we have been dealing 
with sound waves after they have left 
the loudspeaker. We now come to the 
subject of this article which is the 
transducers themselves. 

There are many ways of testing 
loudspeakers, but unfortunately there 
is no single test which will give us all 
the answers. By comparison, testing 
an amplifier is child's play; pickups are 
about half way between the two in 
elusiveness. 

Useful speaker tests should include 
the following: objective listening, re- 
sponse curves, impedance curves, tran- 
sient response and resonances, direc- 
tional effects, power handling capacity, 
and efficiency. All of these qualities 
are seriously affected by the method of 
mounting the speaker, a problem which 
will merit at least a complete article 
in itself. But let us deal with the 
questions in order. 

Objective Listening 

It is most important to remember 
that our raw material is far from per- 
fect: with both radio and records we 
have to take what we can get. The 
idea that records are turned out to a 
specified characteristic and can be 
played back perfectly by using an in- 
verse of the characteristic always 
strikes me as fantastic -rather like 
believing in astrology, fortune- telling, 
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By G. A. BRIGGS 
Managing Director 

Wharfedale Wireless Works Ltd. 

or fairies. At the recent Audio Fair in 
London I heard more than one demon- 
strator say: "This record is AES. I am 
therefore playing it with AES correc- 
tion and no further use of tone con- 
trols." This he would proceed to do 
with a virtuous air, no matter how 
awful the results. I can see no sense 
in altruism of this sort. The only way 
to play records is to adjust the con- 
trols to suit the speaker, the room and 
number of people in it, and the condi- 
tion of the record. 

Now that the same original record- 
ing is often available to the general 
public in different forms, variations in 
"characteristics" can easily be found 
by comparing the finished articles. The 
available forms include the 33% and 
45 rpm discs and 71/2 ips monaural and 
stereo tapes. 

It is not at all strange that varia- 
tions should crop up (it would be a 
miracle if they did not), but they are, 
in some cases, so great that it is diffi- 
cult to believe that the same original 
material was involved. If the bass on 
a record has been attenuated by nar- 
row groove spacing in order to get a 
complete movement on one side of the 
disc, the remedy is to apply some bass 
boost to the replay and forget all about 
the supposed recording characteristics. 

Although we have used disc record- 
ings to illustrate the point, our expe- 
rience is that tapes display even wider 
variations, and top cut to avoid hiss is 
often necessary. In fact, there is am- 
ple evidence to show that the loud- 

speaker is still not the only imperfect 
link in a modern reproducing chain. 

I think it was Robert Browning who 
wrote, "What's come to perfection per- 
ishes." (Actually, I know it was Brown- 
ing because I have been thumbing 
through my Anthology again.) If the 
words are true, it is to be hoped that 
we are still a long way from perfection 
in the art of sound reproduction. 

Similar reservations apply to pro- 
gram material from FM radio, which 
at its best provides the finest quality 
of reproduced music available in Eng- 
land today; but if you use a tuner pre- 
set to the three available transmissions 
( "Home," "Light," and "Third" pro- 
grams) and switch from one to the 
other, the variations in frequency 
range and tonal quality are enormous, 
and the use of wide -range hi -fi equip- 
ment becomes impossible without ade- 
quate means of tone control. My expe- 
rience is that when the quality on one 
program is excellent, the other two are 
usually pretty grim. 

Response Curves 

The longer I test and listen to loud- 
speakers, the less importance do I at- 
tach to the response curve as the final 
arbiter of performance. I suppose the 
reason -is that we do not listen to mu- 
sic with a slide rule. For instance, you 
cannot put a speaker in a box or on 
the end of a horn without . making it 
sound as though it is in a box or on a 
horn. You can "tune" the box (reflex 
enclosure or Helmholtz resonator to 
the expert) : you can line it and fill it 
with soft absorbents until theoretical 
perfection is attained, but you still end 
up with a speaker in a box and no re- 
sponse curve will show the effect. Of 
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course, the bigger the box, the less 
"boxy" the results. Fortunately, after 
a short period of listening the ear be- 
comes punch drunk and no longer no- 
tices coloration: hence the ubiquitous 
radio receiver and radio -phonograph 
combination. 

Incidentally, Mr. P. J. Walker had a 
similar experience when working on 
the design of full -range electrostatic 
speakers. He told me that he could 
easily increase the output at low fre- 
quencies by adopting some form of 
resonant enclosure of moderate size, 
but once this was done his new speak- 
er sounded exactly like much cheaper 
moving coils and there was no point in 
proceeding. 

I submitted the foregoing comments 
to Mr. Walker for his approval, and he 
added the following very interesting 
note: 

"I did explore horns, vented enclos- 
ures, and completely sealed enclosures. 
They all introduced coloration except 
one, and that was a long and rigid 
tube built of brick with progressive 
Fiberglas damping. This was very 
good but not very practical." 

As I have advocated bricks for many 
years as the cheapest and most effec- 
tive way of avoiding panel resonance, 
I was interested to have this confirma- 
tion of their sterling qualities. 

However, Mr. Walker wisely decided 
to increase the size of his speaker and 
retain its character, which would not 
show on a response curve. 

There are many different ways of 
mounting and loading a loudspeaker - 
often with murderous results -and ar- 
guments about their merits and short- 
comings have gone on for so long that 
the newcomer to hi -fi must find the 
outlook rather bewildering. In fact. 
discussion has been just about as end- 
less and indeterminate in this country 
as on the subject of capital punish- 
ment. I think the following comment 
by the Archbishop of Canterbury 
would apply in both cases: 

"This long and distressing contro- 
versy ... (over capital punishment) is 
very unfair to anyone meditating mur- 
der." 

No doubt the situation will eventual- 
ly be resolved by a general decision to 
look on the speaker and its mounting 
as one item instead of two, as is pres- 
ently the case. 

In spite of limitations, response 
measurement still remains an impor- 
tant aspect of speaker tests and re- 
quires conditions approaching those of 
a free (acoustic) field. These condi- 
tions are usually obtained either by 
operating out of doors, with the loud- 
speaker hoisted clear of the ground, 
well away from buildings and other 
reflecting surfaces, or by the use of 
anechoic chambers. 

The first method approaches the 
theoretical ideal but is fraught with 
practical difficulties due to the vaga- 
ries of the weather, wind, and ambient 
noises. In Great Britain the weather is 
capricious, and suitable dry spells with 
little or no wind rarely coincide with 

August. 1957 

Fig. 12. Details on construction of absorb- 
ent enclosure used for the measurement 
of loudspeaker response in live rooms. 

periods of technical activity. On the 
other hand, anechoic chambers are 
very costly to construct. With Fiber- 
glas wedges at 11 each, a room of rea- 
sonable size may cost upwards of 
£5000. The outlay of capital and use 
of valuable floor space can hardly be 
justified for occasional use. Further- 
more, the average, medium sized an- 
echoic chamber does not provide free - 
field conditions at frequencies below 

4 
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ACOUSTIC FILTER 
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Fig. 13. Five cubic foot enclosed cabinet 
used for speaker mounting for response 
measurements with Fig. 12 enclosure. 

100/150 cps, and measurements at very , 

low frequency therefore require expe- 
rienced interpretation. 

Such limitations would hardly apply 
to the free -field room, described in 01- 
son's "Elements of Acoustical Engi- 
neering," which is 32 feet x 20 feet x 20 
feet after treatment (some room!) and 
I noticed during a visit to Bell Tele- 
phone Laboratories in 1955 that they 

(Continued on page 95) 
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Fig. 14. Outdoor test employing a 15 -inch loudspeaker in 5 cu. :. cloyed 
cabinet standing on ground. Microphone 1 foot on axis. Input 1 watt at 400 cps. 
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Fig. 15. Same setup described for Fig. 14 except indoors with absorbent enclosure. 
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Fig. 16. Indoor curve of 15 -inch speaker mounted in 9 cu. ft. brick corner reflex 
enclosure. Microphone is 1 foot on axis in absorbent enclosure. Input as above. 
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THE presence of rumble in a high - 
fidelity system is not always appar- 
ent. By careful inspection, however, 

the symptoms of rumble can be rec- 
ognized. Sometimes rumble shows up 
as a noise similar to a car driving over 
a bumpy road. This manifestation, how- 
ever, is the exception, not the usual 
case. More often it shows up as inter - 
modulation distortion -a sort of gar- 
bling of the sound when the bass con- 
trol is turned up at reasonably high 
listening levels. 

A simple check for rumble is to hang 
a piece of facial tissue in front of the 
loudspeaker opening, or the port of 
the loudspeaker enclosure if you have 
a reflex type enclosure, and watch the 
movements of the tissue while playing 
a typical record from your music libra- 
ry at fairly high volume levels. If your 
system has rumble, you will note 
rather large movements of the piece of 
tissue which bear no direct relation to 
the music being played. If a proper 
rumble filter is now switched into the 
system, you will hear no degradation 
in the sound, but will notice a com- 
plete elimination of the haphazard vi- 
brations of the tissue. (If the rumble 
were strong enough to cause distortion, 
this too will be eliminated.) The hap- 
hazard motions of the tissue indicate 
that the system is not capable of using 
its full power to reproduce the desired 
music, since much of the power is be- 
ing wasted in attempting to reproduce 
unwanted rumble transients. 

Rumble is by no means limited to 
poor systems. In fact, it often becomes 
more of a problem as the quality of 
the reproducing system is improved. 

Causes 
There are four major causes of rum- 

ble: 
1. Records: There is some low -fre- 

quency noise on all records. This is 
due to variations in material and im- 
perfections in pressing the record. On 
top of this, only too many records ac- 
tually have rumble recorded on them 
through mike vibrations, breath blasts, 
and vibrations in the recording lathe 
and turntable. 

2. Turntables: Rumble can come 
from the reproducing turntable due to 
an unbalanced rotor in the motor, im- 
perfections in the idler, or poor bear- 
ings on the turntable itself. This prob- 
lem is minimized with more expensive 
equipment. 

3. Tone Arm, Stylus Resonance: 
This resonance usually occurs between 
10 and 50 cps and may amplify rumble 
occurring at that frequency. This, 
again, is less troublesome with more 
expensive tone arms. 

4. Mechanical Vibrations: This in- 
cludes all vibrations transmitted to the 
record playing equipment from exter- 
nal sources. Remember, the modula- 
tion on the record is on the order of 
one thousandth of an inch; and that 
such things as walking across the floor, 
or a truck driving by outside, can 
easily cause vibrations of this magni- 
tude at the record player. This be- 
comes more of a problem with more 

Rumble Filters 
The A1.903 rumble filter 
whose circuit and character- 
istics are described below. 

ADELORE F. PETRIE 
Special Products Engineering 

General Electric Company 

Causes and cures for rumble, including design of 

simple but effective LRC filter with 50 -cps cut-off. 

expensive equipment, due to better 
low- frequency reproduction. 

Why do low- frequency vibrations 
present a problem? Let us investigate 
the power handling ability of the re- 
producing system at the lower fre- 
quencies. 

1. The Loudspeaker System: A typi- 
cal high -quality loudspeaker system is 
capable of handling 13 volts input at 
50 cycles -per- second at a given level of 
distortion, yet will handle only 1.5 
volts at 30 cycles -per- second at the 
same level of distortion. It is obvious 
that, with this system, rumble tran- 
sients below 50 cps must be severely 
attenuated to prevent overloading of 
the loudspeaker system. 

2. Power Amplifier: A typical high - 
quality 'power amplifier is capable of 
delivering 20 watts at 30 cycles and 
only 1 watt at 8 cycles although the 
frequency response is still flat down to 
10 cps. Again it is necessary to elim- 

Fig. 2. A one -stage RC filter network. The 
dashed line indicates the effect of add- 
ing feedback arrangement shown m Fig. 1. 
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Fig. 1. Block diagram of sharp cut -off 
filter using a feedback type amplifier. 

Mate low- frequency rumble to prevent 
overloading the amplifier. 

What does all of this mean? It 
means that, no matter how good the 
reproducing system, at some frequency 
between 50 and 30 cps, the signal volt- 
ages coming from the phonograph 
pickup will be less than the noise 
(rumble) voltages during 99.9% of the 
playing time. Also, at some frequency 
between 50 and 30 cps, the amplifier 
and /or loudspeaker system will dras- 
tically lose power handling ability. 

The problem is to eliminate the rum- 

Fig. 3. Note the greater attenuation rate 
of a two -stage network. Again the dashed 
line shows the effect of feedback amplifier. 
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The Al -901 record filter includes a rumble 
filter of the LRC type. A choice of sev- 
eral low -frequency cut -offs is provided by 
switching in various values of R and C. 

For Hi -Fi Systems 
ble without depreciating the useful 
low- frequency response of the system. 
There are many approaches that can 
be used to eliminate rumble. The best 
way, of course, is to eliminate the rum- 
ble at the source. Some of the causes, 
however, are beyond the control of the 
user. 

Solutions 
The simplest rumble filter to con- 

struct is an RC filter. The schematic 
of a 50 -cycle filter of this type with 
its response is shown in Fig. 2 (solid 
line). Note that the drop-off is quite 
gradual (6 db /octave) and that the 
"knee" is not very sharp. This filter 
would attenuate the low frequencies 
too much and not attenuate the rum- 
ble enough. 

Adding a second stage to the RC 
filter (see Fig. 3, solid line) makes the 
slope of the drop -off sufficiently steep 
(12 db /octave), but produces even 
greater attenuation of the desired low 
frequencies above 50 cps. 

What is needed is a way of sharpen- 

Fig. 4. One-stage LAC rumble filter. 
Dashed line indicates the effect of de- 
creasing the value of the resistor R. 
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ing up the "knee" of the curve so that 
there is less attenuation of the desired 
frequencies above 50 cps. One way to 
do this is to add a feedback amplifier 
with a bridged -T or parallel -T null net- 
work in the feedback path (see Fig. 1). 
This type of amplifier produces a rise 
in response at the null frequency of 
the T- network. If the rise in response 
is made to correspond to the cut -off 
frequency of the RC filter, it can be 
used to sharpen up the "knee" of the 
curve as shown by the dashed lines in 
Figs. 2 and 3. This combination makes 
a filter which has the desired charac- 
teristics; however, it is much too com- 
plicated and expensive to be really 
practical in many cases. 

As it turns out, there is another way 
of obtaining this same type of response. 
This is by using an LRC filter (see 
Fig. 4). This filter produces the de- 
sired slope for attenuation of the rum- 
ble and, at the same time, permits ad- 
justment of the sharpness of the 
"knee" of the curve by adjusting the 
resistance R as shown by the dashed 

Fig. 5. The actual response curve and 
schematic diagram of the General Electric 
type Al -903 rumble filter are shown here 
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line. The "knee" can even be adjust- 
ed to produce a rise in response at the 
cut -off frequency. This circuit has the 
disadvantage that the inductance, L, 
must have special characteristics, as 
follows : 1. it must have a high "Q" at 
low frequencies and 2. it must be well 
shielded from any hum fields that may 
be present. 

A Practical Approach 
The idea of a simple LRC rumble 

filter has plagued engineers for some 
time. Finally, a combination of ele- 
ments has been found that makes this 
type of filter practical. The heart of 
this filter is a special, small, well - 
shielded inductor. Excellent hum 
shielding has been obtained, permit- 
ting use of the rumble filter between 
the pickup and the rest of the system; 
thus, rumble is eliminated before it 
can affect even the input stage of the 
amplifier. At this point in the system, 
the driving and load impedance are 
known and, therefore, it is possible to 
design the filter for optimum perform- 
ance without affecting the rest of the 
system. The schematic and response 
curve of a production unit (General 
Electric Al -903 rumble filter) are 
shown in Fig. 5. Note the values of 
components used. 

Other commercial units which use 
this filter are the General Electric 
Al -901 record filter and Al -320 "con- 
vertible" amplifier. 

The Al -320 amplifier, the Al -903 
rumble filter, and the "lo cut -off" sec- 
tion of the Al -901 record filter, al- 
though designed primarily for use with 
the standard G -E variable reluctance 
cartridge, will operate satisfactorily 
with any magnetic cartridge which has 
similar characteristics (d.c. resistance 
-340 ohms, inductance at 1 kc. -520 
millihenrys). The "compensator" and 
"hi cut -off" sections, however, func- 
tion properly only with magnetic pick- 
ups whose characteristics are practi- 
cally identical to the standard variable 
reluctance unit. 

A word of caution. Many commer- 
cial units which incorporate a "rumble 
filter" have but a simple RC filter such 
as that shown in Fig. 2. The low -fre- 
quency reproduction is quite noticeably 
depreciated when this type of filter is 
used. It is suggested that the prospec- 
tive user check the response curves or 
the schematic diagram of the filter to 
determine whether the unit has the 
desirable sharp cut -off, such as that 
shown in Fig. 4, or the less desirable 
gradual cut -off, as shown in Figs. 2 
and 3. 

Since rumble is present, to some de- 
gree, in all high -fidelity systems not 
incorporating a rumble filter, and may 
even become more of a problem as the 
quality of the system is improved, a 
sharp cut -off low frequency filter is 
the most satisfactory solution. 

The fact that a simple, practical 
filter has been designed and is avail- 
able in several commercial units should 
be the answer to this audiophile prob- 
lem. 
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Overworked Horizontal 

By 

GEORGE D. PHILPOTT 

Do you run high on "defective" horizontal output 

tubes? Perhaps something else needs checking. 

R 
EPLACEMENT of horizontal -am- 
plifier tubes in television receivers, 
without a prior check of all circuit - 

related components to make sure that 
the tube failure was not actually in- 
duced by another defect, can be an ex- 
pensive habit. Many unprofitable call- 
backs result from this "I'll- take -a- 
chance" method of operation. 

Too often the callback results in an 
exact repeat performance. Consequent- 
ly, a seemingly endless stream of so- 
called "defective new tubes" continues 
to roll back to parts distributors 
throughout the country. The tube job- 
bers scratch their heads and the tube 
engineers shake theirs. The "returns" 
are discouraging and the results ob- 
vious. Prices on horizontal -amplifier 
tubes remain high -customer morale 
remains low. 

Someone sooner or later must spend 
lost time and money to fix the receiv- 
er. If you double -check a few key 
points, you can avoid being that some- 
one; so let's review a few facts about 
horizontal circuits to see whether we 
can't come up with enough information 
to make the next horizontal job a 
profitable one. 

Role of the Oscillator 

To begin with, the horizontal oscil- 
lator is designed to supply signal - 
locked pulses to the control grid of the 
horizontal amplifier at a given fre- 
quency and amplitude, as shown in Fig. 
1. The negative -going portion of these 
pulses serves to keep the amplifier's 
grid cut off during a substantial por- 
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tion of each cycle and to develop the 
substantial negative bias at this point. 
The values shown are not necessarily 
universal, but they give an idea of 
what happens at this point. Since the 
output stage is designed with this ac- 
tion in mind, most failures in the oscil- 
lator result in removal or reduction of 
this negative grid voltage. An over- 
load then occurs in the horizontal - 
amplifier stage, and either the time lag 
fuse kicks out or the tube itself over- 
heats and becomes gassy. The reason 
for this is quite obvious when we con- 
sider what happens to the plate cur- 
rent of, for example, an amplifier in 
the 6BQ6G class when grid excitation 
fails. 

Normal operating plate current for a 
6BQ6G, properly supplied with enough 
grid drive, is about 80-90 ma., at 500 
volts d.c. (plus 4.5 kv. peak -positive 
pulsed d.c.). Without grid bias or 
"horizontal drive" from the oscillator 
stage, plate current jumps quickly to 

Fig. 1. Oscillator output keeps the 
output -stage grid properly negative. 

300 ma.! This high current is drawn 
through the plate winding of the fly- 
back transformer and all component 
resistors in the line back to the low - 
voltage rectifier. Now, we find it easy 
to understand why the proper fuse in a 
horizontal plate -supply line is impor- 
tant. But hold it! Not always do we 
find a fuse in this circuit. And, more 
times than not, a set owner has re- 
placed this fuse with one out of the 
glove compartment of his car; orig- 
inally intended, of course, for the head- 
light circuit in the vehicle. 

Due to the fact that horizontal -out- 
put tubes operate close to the maxi- 
mum load level in many receivers, it 
is to be expected that any unusually 
high plate current can cause the tube 
to overheat and be permanently dam- 
aged. 

Screen Grid Troubles 

For the sake of simplicity, let's con- 
sider a real troublemaker found in an 
average horizontal -amplifier circuit, 
the screen -grid dropping resistor, 
shown as R in Fig. 1. Should this unit 
be of the metalized- carbon variety - 
look out! You may have a hot one that 
is not so hot. Let's place ourselves in 
a familiar situation and consider a 
service call involving a receiver we 
shall call the "Blur- Vision." The cus- 
tomer phones and we arrive at the 
scene. 

A hasty examination indicates that 
the trouble is in the horizontal cir- 
cuits; we have no raster but there is 
plenty of sound. We remove the back. 
Ah! The horizontal oscillator is cold 
as the doorknob on an igloo. In goes a 
new 6SN7GTA. Turning the set on, 
we take a few drags on a cigarette and 
wait for the inevitable sight and sound 
of a picture. But it is not that easy 

(Continued on page 112) 
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FREQUENTLY, in audio and other 
service work it is useful to employ 
square waves to test some piece of 

equipment. The value of such a meth- 
od lies in its convenience and the 
rapid indication of results it provides. 
Any test technique is good only if it is 
quicker than another laborious point - 
by -point method, especially if one in- 
cludes the time necessary to prepare 
for the test as well as that needed to 
complete the test and then to interpret 
the results. 

The unit described here satisfies the 
first requirement noted by allowing 
you to prepare for the test with a min- 
imum of time. It requires about two 
hours to assemble this "wave squarer." 
Fig. 1 shows the unit ready for use 
with a sine -wave signal source. This 
particular one was built with a pair of 
banana plugs which mate with the ter- 
minals on the oscillator, but some more 
universal arrangement could be used. 

The clipper schematic is in Fig. 2. 
No internal views are shown since the 
only requirement for good perform- 
ance seems to be compactness. A 2" x 
2" x 4" aluminum box has plenty of 
room to spare. 

The operation is based on a simple 
arrangement of a pair of biased diodes. 
The input, which should be about 10 
volts, can pass its positive half -cycle 
through the first diode unaltered. The 

Sine -Wave 

Clipper 
By 

RUSSELL D. SHATTUCK 

This single -tube subchassis will yield 

good square waves for bench tests when 

fed by a standard sine -wave generator. 

.- Fig. 1 The completed sine -wave clipper. 

negative half -cycle will pass until it 
reaches a value equal to the effective 
bias. At that time the diode no longer 
conducts, and the signal level applied 
to the second diode remains constant 
during that portion of the negative 
half -cycle. The clipped wave is then 
applied to the second diode, which can 

EDITORS NOTE: This i8 not the first clip- 
per to be used with a conventional sine - 
wave generator for producing square 
waves that has ever appeared in this 
publication, nor is the unit described 
spectacularly different from many others. 
Why, then, take another trip over a well 
travelled path? Simply because the ar- 
ticle goes beyond the usual construction 
piece. The author does not stop at an 
arbitrary statement covering his particu- 
lar unit; he gives some thought to pos- 
sible variations and the effects they will 
have. We feel that this will be particu- 
larly useful to readers who wish to build 
similar units that may be intended for 
applications other than those the author 
has found most adaptable to his own 
techique, and that they will want to 
know what effect variations can have on 
such factors as rise time and approach 
to true squareness, which may vary in 
importance from one person to another. 

conduct only as long as the positive 
half -cycle is less than the value of the 
effective bias on that stage. The al- 
ready clipped negative portion of the 
pulse from the first stage is conducted 
through the second diode with no dif- 
ficulty, since the polarities are correct, 
and a square wave appears at the out- 
put terminals. 

The performance of this clipper is 
shown in the photos of Fig. 2. The rise 
time of the wave is, of course, limited 
to the rise time of that portion of the 
sine wave which is passed by the clip- 
per. This means that, to obtain a fast 
rise time with a clipper, it is necessary 
to apply a signal of relatively high am- 
plitude. This insures that the rise of 
the output signal takes place during a 
small per -cent of the rise of the total 
signal applied to the input. This clip- 
per will actually clip any signal from 
about 2.5 volts r.m.s. to the limit of the 
components, which is about 100 volts 
r.m.s. 

The output voltage from this circuit 
is approximately one half of the bat- 
tery voltage, since it is taken from a 
divider consisting of the battery, re- 
sistors Rx and R,, and the diode. The 
voltage divider could be adjusted to 
provide some more convenient voltage 
level, such as two volts for scope cali- 
bration, if desired. 

In the matter of range, excellent 
square waves can be obtained from 
well below 100 cps to well above 1000 
cps. A square wave of no more than 
2000 cps would be needed to test the 
top frequencies to be handled by an 
audio amplifier, which range around 
20,000 cps, or 10 times 2000 (see "Prac- 
tical Techniques of Square -Wave Test - 

(Continued on page 103) 

Fig. 2. A dual- diode, three resistors, a 3 -volt battery and a heater transl,rmer are the only parts needed for the clapper. 
The clipper's square -wave output waveforms are shown from A to D at 35. 100, 1000, and 10,000 cycles per second. 
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Considering cost, this new Allied tuner is a good 

buy. Printed wiring simplifies the construction. 

WE HAVE all witnessed, during the 
past ten years, the remarkable 
growth in the size and number of 

kit manufacturers. Starting with test 
equipment of all types, this industry 
soon expanded to embrace the high - 
fidelity field. Audio amplifiers, pream- 
plifiers, and speaker systems of various 
types have been with us for some time 
in kit form but only recently have 
these manufacturers included the de- 
velopment and marketing of FM kits. 

One of the most recently announced 
FM kits is the stock # 83YX751 de- 
veloped by Allied Radio Corp. It is an 
extremely well engineered unit de- 
signed to cover the FM band from 88 
to 108 mc. It features modern design, 
flywheel tuning, pre -aligned i.f. trans- 
formers, pre- adjusted r.f. coils, and 
cathode follower output. Circuit -wise, 
it incorporates a.v.c., a.f.c. (with dis- 
abling circuit), cascode broadband r.f. 
amplifier, and is advertised as provid- 
ing a sensitivity of 10 microvolts for 20 
db of quieting across the entire band. 
(We actually found it to have much 
better sensitivity than this; see our 
test figures later in the article.) It 
also includes a special drift- compen- 
sated local oscillator that provides 

stable operation even with a 20 volt 
line voltage variation. 

The design is based on the use of 
seven tubes : 6BQ7A as an r.f. ampli- 
fier; 6BA7 as a mixer; 12AT7 /ECC81 
as a local oscillator and a.f.c.; two 
6AU6 i.f. amplifiers; 12AÚ7 /ECC82 as 
an audio amplifier and cathode follow- 
er output; 6AL5 as a ratio detector; 
and a 6X4 power rectifier. 

Otte of the most important features 
of this new FM tuner is a printed cir- 
cuit board which takes up about two - 
thirds of the chassis area. It practical- 
ly eliminates possible wiring errors 
and will definitely reduce to a mini- 
mum the problem of lead dressing at 
high frequencies. Obviously stray ca- 
pacities and lead inductances will not 
vary and thus the manufacturer can 
pre -align the i.f. circuits and adjust 
the r.f. coils to an extremely close tol- 
erance, simplifying final alignment. 
One of the greatest problems for the 
uninitiated in constructing an FM 
tuner is the final adjustment of all 
coils and trimmers which is necessary 
if optimum performance is desired. Al- 
though the coils are closely pre -aligned 
and good results are obtained on local 
stations without further alignment, an 

The under -chassis view shows neatness of assembly as a result of printed wiring. 
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AM signal generator and meter may 
be employed for better alignment. A 
scope and FM sweep generator would 
result in a still better adjustment, es- 
pecially in the shaping of the detector 
response curve. 

The printed circuit board simplifies 
the construction by the home builder. 
No longer is it necessary for him to 
wrap leads around tie points -all that 
is required is to simply bend the leads 
of the components and they can then 
be slipped into pre -positioned holes on 
the board itself. A touch of the iron 
and solder completes the circuit. All 
in all, it makes for a far more simple 
assembly and the design is such that 
anyone who has the ability to solder 
should be able to put this unit together 
without any difficulty. 

This new tuner is simple to hook up 
and operate. Since it does not include 
its own audio amplifier, it will be nec- 
essary to use a separate power ampli- 
fier. The output voltage of the tuner 
is taken from a cathode follower whose 
output impedance is 3000 ohms, and 
since the output voltage is relatively 
high, almost any power amplifier will 
suffice. The amplifier should, of course, 
have a set of controls -at least a vol- 
ume control and phono -tuner switch. 
The antenna input impedance, of 
course, is a standard 300 ohms. There 
are two operating controls. One is 
a tuning knob and the other a 3 -posi- 
tion function switch (on -off, FM, and 
FM- a.f.c.). In tuning, the station should 
be tuned in without the a.f.c. in the 
circuit. After the tuning adjustment is 
made as closely as possible, the a.f.c. 
circuit should be switched in. For dis- 
tant reception, the a.f.c. circuit should 
not be used. 

Performance 
For those who are interested in 

evaluating performance characteristics, 
refer directly to the table on the next 
page. The specifications shown are 
those published and quoted by the 
manufacturer. The question that al- 
ways comes to mind is just how con- 
servative are the published figures. To 
check this point, a sample tuner was 
built and sent to an independent lab- 
oratory for a performance check. After 
accurate alignment and tracking by a 
qualified electronic technician, using 
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FM Kit 

laboratory -type test equipment, most 
of the performance characteristics 
proved better than those published by 
the manufacturer. The results are as 
follows: 

Ratio detector peak -to -peak separa- 
tion was 400 kc., with a linear area of 
215 kc. 

I. F. bandwidth was 210 kc. at 3 db 
down, and 295 kc. at 6 db (50 %) down. 

Sensitivity was 4 -6 microvolts for 20 
db quieting across the entire tuning 
range. 

Image rejection was 46 db, with no 
other spurious responses up to -50 db. 

Output voltage was 3.5 v. at 100 µv. 
input, 30% modulation; 5.3 v. at 1000 
pv.; 7.8 v. at 100,000 µv. input. 

Audio frequency response taken 
through the entire tuner at a 100 pv. 
input signal was within +0, -3 db of 
the standard FM de- emphasis curve 
from 50 cps to 15 kc. (Measurements 
were not taken outside this frequency 
range.) 

Hum level was below -60 db at an 
input signal of 100 pv.; AM rejection 
factor was 18 to 1. 

U 
Top view of FM tuner showing the relative position of the printed circuit board. 

PERFORMANCE SPECIFICATIONS 
Ratio Detector Peak -to -Peak Separation 320 kc. 
I.F. Bandwidth 200 kc. at 50% on curve 
Sensitivity 10 microvolts for 20 db quieting across tuning range 
Image Rejection 40 db with a 10 µv. signal 
Output Voltage .1 v. at 100 µv. input 30% modulation; 2 y. at 1000 Av.; 3.5 v. at 1000,000 µv. 
Distortion 0.6% with 1000 µv. signal; 30% modulated 20 cycles to 20 kc. 
Audio Frequency Response 20 cycles to 20 kc. ±Sí db 
Hum Level -45 db; AM Rejection Factor, 10 to 1: Intermediate Frequency, 10.7 mc. 

Published performance characteristics of new kit as supplied by the manufacturer. 

Drift without a.f.c. was 0.2 mc. in 30 
minutes from a cold start, while with 
a.f.c. there was no measurable drift. 
The a.f.c. pull -in range at 100 mc. was 
from 99 to 102 mc. 

It is interesting to note that the 
audio frequency response was the only 
specification that failed to meet the 
manufacturer's figure. Since the pub- 
lished figures did not specify exactly 
how this characteristic was taken, we 
had to use our own judgment in mak- 
ing the test. We noted that the audio 

The circuit is straightforward and includes a.f.c. and a.v.c. All major wiring is 

frequency response varied with the 
signal input. This, of course, is not un- 
usual. Actually, with a 10 microvolt 
signal input the audio frequency re- 
sponse curve was within +4 -0 db of 
the standard FM de- emphasis curve. 
From this we would gather that at 
some value of signal input between 10 
microvolts and 100 microvolts the 
audio response curve would come out 
relatively flat over the range meas- 
ured; that is, from 50 cps la 15 kc. 

(Continued on page 151) 

done on a printed circuit board. 
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By BERT WHYTE 

INASMUCH as my "spies" in England have 
not been able to ferret out all the secrets 
of the new monogroove stereophonic discs 

introduced by the Sugden Company at the 
London Audio Fair, at least in time for this 
issue, we shall have to defer the matter. 
Which, in its way, may be just as well be- 
cause the record companies are absolutely 
inundating the critics with new recordings. It 
seems incredible that the market could possi- 
bly absorb all this new material but, as I 
reported a while back, the hi -fi and music 
market is ever broadening and the saturation 
point still seems a long way in the future. 
Naturally this tremendous burgeoning market 
brings with it all the problems we have dis- 
cussed before, such as duplication of reper- 
toire, etc. This is something that requires 
investigation anew and a general updating, 
but please ... not now, chum . . we've 
just got to dig into this record pile! 

HINDEMITH 
MATHIS DER MALER 

TOCH 
SYMPHONY #3 

Pittsburgh Symphony Orchestra con- 
ducted by William Steinberg. Capitol 
P8364. RIAA curve. Price $3.98. 

This is the most massively proportioned, 
big sounding "Mathis" yet recorded. Stein- 
berg has an affinity for this type of repertoire 
and, in his hands, the score unfolds in ordered 
progression . every note meaningful, ev- 
ery facet burnished ... yet he paints in bold 
strokes and throughout the work emphasizes 
its lyric beauty, its drama, and passion. A 
superb "Mathis," definitely the best -sounding 
of the existing versions, it is largely a matter 
of taste whether you prefer this performance 
or that of Hindemith himself, or the old but 
excellent Cantelli reading. 

The Toch 3rd symphony is here recorded 
for the first time and affords us an opportu- 
nity of hearing the work that won the 1956 
Pulitzer Prize for music. In three movements 
this is a powerful score, modern in concept 
yet free from many of the contemporary 
cliches that are the Achilles heel of so many 
ne* works. Toch has always been an avid 
tonal experimentalist and much addicted to 
intricate and unusual percussion scoring. In 
the 2nd and 3rd movements he gives a pretty 
free rein to his ideas with some rather daz- 
zling results. In addition to the usual percus- 
sion armamentarium he has added what he 
calls a "hisser" ... a tank of compressed 
air with a valve to regulate the flow and thus 
the "sound," and a vibraphone as a substitute 
for the archaic glass harmonica and glass 
balls. 

The sound throughout both scores is bright 
and clean and hi -fi fans will delight in the 
tumultuous finale of the Toch symphony, 
where the orchestra is in full cry, augmented 
percussion going full blast and, as a great 
counterpoint to it all, the stentorian voice of 
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a pipe organ! An interesting score, this Toch 
3rd symphony and worth a hearing even if 
you're not a "modernist." 

BERLIOZ 
HAROLD IN ITALY 

Heinz Kirchner, violist, with Berlin Phil- 
harmonic Orchestra conducted by Igor 
Markevitch. Decca DL9841. RIAA curve. 
Price $3.98. 

The Beecham -Primrose reading of this 
work has long reigned as the preferred ver- 
sion, but now must look to its laurels. This 
is not necessarily a "better" performance, but 
rather a different kind of performance 
equally logical and acceptable. Markevitch 
takes a more lyrical approach to the score 
than Beecham does and many will find this 
more palatable. On the other hand, Marke- 
vitch can't match Sir Tommy's fire and flint 
in the "Orgy of the Brigands" section. I 
found Kirchner's viola performance of a 
softer, more romantic hue than Primrose, 
but lacking some of his assurance. 

Soundwise this is the big, full, richly res- 
onant type favored by Deutsche Grammo- 
phon, with all elements cleanly reproduced. 

BRAHMS 
SYMPHONY #3 IN F MAJOR 

Berlin Philharmonic Orchestra con- 
ducted by Eugen Jochum. 

TRAGIC OVERTURE 
Berlin Philharmonic Orchestra con- 
ducted by Fritz Lehmann. Decca DL- 
9899. RIAA curve. Price $3.98. 

In spite of some very formidable compe- 
tition this must be reckoned as one of the 
best Brahms 3rd's available. Jochum takes a 
broad view of the work, utilizing rather lei- 
surely tempi and preferring to build his ten- 
sions slowly. This is a dangerous game, to be 
played only by experts, lest the performance 
turn into a stodgy bore. Jochum knows his 
way past the pitfalls and in taking this ap- 
proach he imbues the score with a lovely 
warmth of expression, bolstered with a sturdy 
songfulness that underscores the essential 
beauty of the work. The Berlin Philharmonic 
plays with great elan and precision under 
the urgings of Jochum and if it's a really 
German performance you want, redolent with 
"Gemutlichkeit," this can stand along with 
the famous Bruno Walter reading as a model 
of its kind. 

The "Tragic Overture" receives a good, 
competent, but not overly -inspired, reading 
under Lehmann. The sound in both works is 
typical Deutsche Grammophon . . very 
full- bodied, no striving for effects, clean -lined 
and with an acoustic perspective that affords 
a "naturalness" that is quite attractive. 

The opinions expressed in this column are 
those of the reviewer and do not necessarily re- 
flect the views or opinions of the editors or the 
publishers of this magazine. 

BORODIN 
POLOVETSIAN DANCES 

R /MSKY- KORSAKOV 
LE COQ D'OR SUITE 

London Symphony Orchestra and chorus 
conducted by Antal Dorati. Mercury 
MG50122. RIAA curve. Price $3.98. 

When Mercury sent its famous recording 
truck to England last year Antal Dorati was 
on hand to conduct the London Symphony 
in some of his specialties. This recording is 
one of the first fruits of that visit and a 
mighty succulent fruit indeed! This can 
easily qualify as another Mercury "super - 
recording," that ratified group of the "Olym- 
pian Series" wherein the recorded sound rep- 
resents the highest pinnacle of technical ex- 
cellence in the art and science of recording. 

If the "Polovetsian Dances" are great, the 
"Coq D'Or" is overwhelming. In both scores 
Antal Dorati displays his conductorial virtu- 
osity with exciting readings which broach no 
competition from anyone. His readings have 
fire and dash and drive ... and they also 
exploit the Oriental color, the sensuous 
beauty, the mysticism of these exotic scores. 
The "Polovetsian Dances" are heard here in 
the version employing a chorus and this con- 
tributes mightily, both to the beauty of the 
work and to its savage whirling excitement. 
In matters of sound, the "Dances" are nota- 
ble for the huge smash of tympani and bass 
drum and the tremendous dynamic interplay 
between chorus and orchestra. 

The sound in "Coq D'Or" is simply fan- 
tastic ! Throughout the recording string 
sound is smooth and edgeless, trumpet and 
trombone have a bright, brazen blare, the 
facile woodwind rich in intonation. Percus- 
sion verges on the incredible ... from the 
most clangorous clash of cymbal to the clean 
thundering impact of the tympani. There is 
an absolute monster of a bass drum employed 
in the "King Dodon on the Battlefield" sec- 
tion which gives forth with one of the most 
almighty WHUMPS ever heard from a rec- 
ord. On a good big speaker this drum will 
move enough air to snuff a candle, to say 
nothing of the sock in the tummy you'll feel 
if you stand in front of the speaker! Dy- 
namic range near the finale is in the extreme 
and a more awesome outpouring of sound 
would be hard to find. One of the great re- 
cordings of this year, which should be on the 
list of every sound fancier. 

SAINT SAENS 
SYMPHONY #3 IN C MINOR 

Hans Eibner, organist, with Vienna Phil - 
harmusica Orchestra conducted by Hans 
Swarowsky. Urania UX -105. RIAA curve. 
Price $3.98. 

This is another fine recording from the 
newly re- vitalized Urania label. From the 
number of new recordings of it, the Saint 
Saens 3rd symphony must be steadily grow- 
ing in popularity. This version is excellently 
performed by Hans Swarowsky, although 
with considerably less polish than Cluytens' 
reading on Angel. However, Swarowsky 
manages to imbue the work with a kind of 
taut excitement that has its own particular 
attractions. 

One of the most notable features of this 
version is the splendid sound. Outside of a 
little wiriness in the strings, this was very 
clean, with wide dynamic range, excellent 
transient response. The organ part here 
sounds much better than in any version since 
the old Munch /Columbia. The nice solid 
pedal is probably due to the fact that the 
organ of the Grosser Musikvereinssaal was 
used and it was there in those wonderfully fe- 
licitous acoustics that this recording was made. 
This record is worth owning for the marvel- 
ous sound textures afforded by the acoustics. 
A stereophonic tape of this performance is 
supposed to be available and that should be 
a humdinger! (Continued on page 137) 
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High Power vs low Pow 

Amplifiers 

By 

N. H. CROWHURST 

Questions 
and 

Answers 
AMONG high -fidelity people, whether 

by that term you imply the manu- 
facturer or the user of the equip- 

ment, there are two very definite 
schools of thought, as soon as the 
question of power output from an am- 
plifier is raised. One says the trend 
toward big, powerful amplifiers (30, 
50, or 100 watts) is quite unnecessary, 
all you need for the average living 
room is, at the most, 2 watts, with 
maybe some "headroom," so perhaps 
you should get an amplifier with a 10 
to 15 watt rating. 

The other school says you don't have 
sufficient headroom to handle tran- 
sients and special effects in the mu- 
sical program unless you do go to high 
power amplifiers, rated at 30, 50, or 
100 watts (the higher the better). 
There are very definitely two points of 
view here, but each protagonist pre- 
sents his own viewpoint as if it were 
the only one. 

One writer will tell the reader he 
really doesn't need an amplifier with 
30 watts output, let alone more than 
that, while another writer comes along 
and tells the reader that any amplifier 
with less than a 30 -watt output is to- 
tally inadequate. This leaves the un- 
fortunate layman (Mr. Average Amer- 
ican) in a state of confusion. 

A simple way to tackle this problem 
seems to be to deal with the most basic 
questions from which it derives, so 
each reader can judge for himself. 

Question 1: Why do some recom- 
mend high power, say 50 to 100 watts, 
when an amplifier with 10 to 15 watts 
sounds quite good? 

Let's simplify the issue a little by 
just taking the two extreme wattages. 
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An excellent article that should go a long way in 

settling the power argument for some time to come. 

The contrast for ratings in between 
this will be that much less. Take an 
amplifier of 10 watts as compared with 
an amplifier of 100 watts. To the new- 
comer, this gives the impression that 
the 100 -watt amplifier should sound 10 
times as loud as the 10 -watt amplifier. 
Unfortunately this is not true, due to 
a law, considered elementary by phys- 
iologists, called Fechner's Law. 

This says that the sensation of loud- 
ness, like any other human sensation, 
is dependent upon the logarithm of the 
intensity of stimulus. Simply stated, 
the change in sensation of loudness is 
proportional to intensity ratio, not in- 
tensity difference, or the ratio between 
one power and another. As the human 
loudness sensation, at 1000 cycles at any 
rate, extends over a power ratio of 
1,000,000,000,000 to 1, this means a ra- 
tio of 10 to 1 is just 1 /12th the loud- 
ness "difference" between being just 
audible and the maximum intensity 
audible as sound. (Fig. 1.) 

Expressed this way, even a 10 to 1 
ratio, from 10 watts up to 100 watts, 
represents not a very big change in 
loudness. A change from 25 to 50 
watts becomes only just perceptible - 
it is 3 db, and a change from 10 watts 
to 100 watts is only very little more 
than 3 times as much "difference" in 
loudness sensation -10 db, although 
one is a step -up of 2 to 1 in power, 
while the other is 10 to 1. This should 
help to set the stage for what follows 
and explains why the loudness sensa- 

tions created by amplifiers at different 
power ratings are not as different as 
might be expected just by considering 
the power rating. A 50 -watt amplifier 
gives 5 times as much power as a 10- 
watt amplifier, but this is only 7 db. 

Larger power can be a disadvantage, 
unless the amplifier has a lower hum 
level. If the hum level is the same in 
each case, the hum from a 100 -watt 
amplifier will be 10 db higher than 
that from a 10 -watt amplifier. And 
loudness sensation at 60 or 120 cycles, 
the hum frequencies, is about three 
times as sensitive, so 10 db here is 
equivalent to 30 db at 1000 cycles. It 
can be the difference between an in- 
audible hum and one that is quite an- 
noying during quiet passages. 

Question 2: How is it that some 15- 
watt amplifiers sound louder and 
cleaner than some 50 -watt amplifiers? 

The hum question, just mentioned, 
can be a factor. There are others, but 
without getting involved in amplifier 
design and performance characteris- 
tics in detail, this depends on what is 
termed the "overload characteristic" 
of the amplifier. 

Many amplifiers, rated to give 50- 
watt output, certainly do give 50 watts 
output. But try to make them give 51 
watts and you might as well strive for 
the moon! It is not just that they re- 
fuse to give more than the 50 watts, 
but when the input is increased be- 
yond that required to give 50 watts, 
the waveform becomes completely dis- 
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Fig. 1. This scale of the total loudness 
range of human hearing gives a perspec- 
tive to the question of the amount of power. 
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torted. It is suddenly extremely evi- 
dent to the listener that the amplifier 
has reached "the top." 

On the other hand, many 15 -watt 
amplifiers use quite a different kind of 
circuit. They may not give too much 
more than 15 watts before running 
into distortion troubles. They may be- 
come considerably distorted if you try 
to push 20 watts out of them. But the 
difference is that you can push in per- 
haps twice as much input and get a 
reasonably distorted output of 20 watts. 
(Fig. 2.) 

If you push twice the voltage into a 
15 -watt amplifier, this would give 60 
watts if the amplifier continued ampli- 
fying more without distortion. 

Instead, you get 20 watts of toler- 
ably distorted output. But, because 
you turned the voltage up this much, 
all of the lower level parts of the pro- 
gram sound like a 60 -watt amplifier, 
and the peaks which should have 60 
watts available to amplify them with- 
out distortion come out at about 20 
watts without too serious distortion. 

On the other hand, putting the same 
input into the 50 -watt amplifier goes 
over the 50 -watt level and produces 
extreme distortion, so you have to turn 
the input down to make quite sure the 
peaks never go beyond the 50 -watt 
point. Program material that uses an 
average power of 5-15 watts with 
peaks running to 60 watts, will have 
occasional peaks running to 120 watts 
or more. The so- called 50 -watt ampli- 
fier may need to be turned down to an 
average of only 2-6 watts to compare 
favorably with the 15 watter. 

Question 3: Does the kind of loud- 
speaker you use have anything to do 
with the power needed from the am- 
plifier? 

It certainly does, and this is a point 
often overlooked in discussing the sub- 
ject. A high -efficiency loudspeaker, of 
a type used in home high -fidelity sys- 
tems, will have an efficiency of not 
more than 20 %. This efficiency would 

mean an output of 50 watts will give 
not more than 10 watts actual acous- 
tic power. More often the efficiency 
will be not more than 10 %. 

But even with this much efficiency, 
about 2 watts of electrical output will 
give you all you need in the living 
room for the sound to become almost 
deafening at loud passages. It is quite 
true as claimed by the "low- power" 
people, that the actual sound energy 
you need in the living room is only a 
matter of hundreds of milliwatts at 
the peak. 

But some loudspeakers, instead of 
running in the region of 10% efficien- 
cy, which is still relatively high for a 
loudspeaker, only achieve 1 or 2% effi- 
ciency. Take a 2% efficient speaker in 
comparison with a 10% efficient speak- 
er. Obviously, a 10 -watt amplifier with 
a 10% efficient speaker will produce 
the same acoustic output into the 
room as will a 50 -watt amplifier with 
a 2% efficient speaker. Both will give 
a maximum of just 1 watt into the 
room. 

Question 4: Is the use of electronic 
dividing networks of any advantage in 
making do with less power? 

The whole problem in power rating 
on amplifiers is one of providing for 
peaks. The average power is quite a 
small fraction, probably not more than 
1 /10th, of the peak power necessary to 
handle the composite audio waveform 
adequately. 

Consider an idealized case, in which 
the audio composite consists of a single 
sine -wave frequency in each of the 
frequency ranges handled by a three - 
way loudspeaker system. (Fig. 3.) The 
highest frequency can be considered as 
riding on the medium frequency, and 
then this composite can be considered 
as riding on the lowest frequency. As- 
sume, for simplicity, that each of these 
waveforms has a peak amplitude of 10 
volts across an impedance of 10 ohms, 
representing a peak power of 10 watts 
or an average power of 5 watts. 

Table 1. Maximum watts needed. Powers are those normally used as "average" ratings. 

ROOM CLASSIFICATION A B C 

PROGRAM CLASSIFICATION 1 2 1 2 1 2 

High-Efficiency Speaker 
(1S %) .25 1 1.25 5 6 25 

MediumEtficiency Speaker 
(5 %) .75 3 4 15 18 75 

Low -Efficiency Speaker 
(I.54á) 2.5 10 12 50 60 250 
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Then the total peak voltage will be 
3 times 10, or 30 volts, representing a 
peak power of 90 watts, or an average 
power of 45 watts. This is what the 
amplifier rating would have to be to 
handle the composite signal. And yet 
the actual total power is only the sum 
of the three average powers, 5 + 5 + 5 
= 15 watts. So, for this idealized ex- 
ample, we need an amplifier with a 
rating of 45 watts, which means it will 
handle 90 watts peak, to satisfactorily 
accommodate the three 5 -watt sine 
waves one on top of the other. 

If we separate these three sine waves 
with an electronic dividing network, 
before we get to the power stage, so 
they are handled by separate power 
amplifiers, each amplifier will only 
need to handle its own 5 watts indi- 
vidually. This is the kind of argument 
put forward to show the advantage of 
an electronic dividing network. Of 
course, it will also reduce the possibil- 
ity of intermodulation in the ampli- 
fiers and provides other advantageous 
features, but here we are discussing 
its possible advantage in making do 
with less total power. 

What the argument just presented 
does not say is, how you would like a 
program consisting of just one sine 
wave in each of the frequency bands 
handled by your three -way system? It 
certainly would not sound much like 
music. 

Typical musical programs will nor- 
mally consist of : a single frequency, 
maybe with some harmonics, in the 
woofer range; a composite of several 
tones in the mid -frequency range, rep- 
resenting chords or the harmony of 
the music; while the tweeter or high - 
frequency range will only be carrying 
a comparatively small amount of pow- 
er -just a few milliwatts -to give 
"definition" to the low- and mid -range 
material. 

The biggest amount of power is 
probably required in the low and mid- 
dle ranges. So from the standpoint of 
power division we can consider the 
problem as being essentially a two - 
way system. Sometimes there may be 
no low- frequency component but then 
the bulk of the power will be presented 
in the mid -range. This often occurs in 
musical programs. On the other hand, 
when there is a predominant low -fre- 
quency component, such as when a 
pleasant string bass "foundation" pre- 
dominates, the other instruments are 
usually considerably quieter or at least 
do not require maximum power. 

If you use your system exclusively 
for reproducing a string quartet, you 
probably could save on the total power 
required by using an electronic divid- 
ing network system. But if you play a 
more varied kind of composite mate- 
rial, then this advantage for using it 
seems to disappear, because on some 
occasions you will need to present the 
total power of the system through the 
mid -range channel. You will probably 
finish up needing an amplifier, for both 
the low- and mid -range channels, as 
big as a single amplifier would be to 
handle the full range. 
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The high- frequency channel, it is 
true, can use considerably less power, 
but there is little possibility of achiev- 
ing any worthwhile power economy by 
using electronic dividing networks here. 

This does not argue, of course, 
against their use for reducing possible 
intermodulation distortion and provid- 
ing other features that do not come 
within the scope of this article. 

Question 5: Must the amplifier and 
loudspeaker power ratings be matched.' 
For example, must I use a 30 -watt am- 
plifier with a 30 -watt loudspeaker? 

This question, with variations, often 
crops up. It is surprising how often 
someone wants to know why the 30- 
watt loudspeaker doesn't sound louder 
than the 10 -watt loudspeaker, when 
both are operated from a 5 -watt am- 
plifier, although the latter piece of in- 
formation is not usually volunteered, 
because it "seemed irrelevant." The 
wattage rating of a loudspeaker is not 
an indication of how loud it will sound, 
but of how much power can be put 
into it. 

It does not mean the loudspeaker 
with the bigger rating will sound any 
louder if only 2 or 5 watts are actually 
delivered to it by the amplifier. This 
is dependent, not upon the power rat- 
ing of the loudspeaker, but on its effi- 
ciency. If one loudspeaker has an effi- 
ciency of 2% and another of 10%, then 
the 10% loudspeaker will sound louder 
than the 2% one, with the same power 
delivered to it. 

To answer the question directly, the 
only possible reason why amplifier and 
loudspeaker power ratings should be 
matched is to insure the loudspeaker 
is not damaged by being overworked. 
For example, a 50 -watt amplifier fed 
into a 10 -watt loudspeaker could burn 
out the voice coil or cause other dam- 
age to the loudspeaker. On the other 
hand, a 10 -watt amplifier, worked into 
a 30 -watt loudspeaker, will never 
cause any damage, because the loud- 
speaker can never get enough power 
to fully drive it. 

Question 6: Is there any connection 
between the efficiency and power rat- 
ing of a loudspeaker? 

Only that you need to take both 
these properties into account to deter- 
mine how loud the loudspeaker can go. 
For example, a 30 -watt loudspeaker 
with 5% efficiency will accept 30 elec- 
trical watts from the amplifier before 
causing any serious damage to itself. 
The fact that it is 5% efficient means 
that 1 /20th of the 30 watts or what- 
ever power it actually gets from the 
amplifier is delivered to the room as 
acoustic energy (a maximum of about 
1.5 watts). This should be more than 
loud enough for any living room, but 
to get the 1.5 watts you will need a 
30 -watt amplifier. 

On the other hand, a 20 -watt loud- 
speaker may have an efficiency of 15%. 
This means the loudspeaker will accept 
20 electrical watts and, being 15% effi- 
cient, will convert these into 3 acous- 
tic watts. Although the power rating 
of the loudspeaker is lower than the 
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Fig. 2. The power output characteristics of a 15 -watt amplifier (A) and a 50- 
watt amplifier (B) to show reason for difference sometimes noticed. The wave- 
forms inset show output quality up to maximum output and beyond it, in each case. 

other one it will give a bigger acoustic 
output into the room from a smaller 
amplifier (needing only a 20 -watt am- 
plifier in place of the previous 30 -watt 
unit). 

This says that, in considering the 
power needed for a system, you need 
to take into account not only the pow- 
er rating, but also the efficiency of a 
loudspeaker. Beyond this there is no 
connection between the two. If a loud- 
speaker has a higher power rating it 
is not an indication, automatically, 
that it is either less or more efficient. 

Some high power compression driver 
type units, for outdoor use broadcast- 
ing from aircraft and similar applica- 
tion, have been built with an efficiency 
of 50% and a power rating in the re- 
gion of 150 watts. This means they 
are capable of delivering some 75 
acoustic watts into the air. Of course, 
they need it to overcome the back- 
ground noise of aircraft motors. But 
for high -fidelity use, you could never 
live in the same room with a loud- 
speaker like that! This fact is only 
quoted to illustrate the lack of basic 
relationship between the efficiency and 
power rating of a loudspeaker. 

Question 7: Can you give me some 
idea how much power I shall need for 
my system? 

As the foregoing questions have 
shown, this depends on a number of 
factors. To try and be specific, we will 
give a comparative table that shows a 
range of maximum power required for 
various typical conditions. Note that 
Table 1 gives figures ranging from a 
quarter of a watt to 250 watts, which 
covers the entire range recommended 
by both the high -power and the low - 
power advocates. 

Three typical room classifications 
are listed: A is a typical room with 
tiled floor, smooth walls, and furnish- 
ings without much, if any, upholstery -a modern American recreation room 
-with quiet background, not too near 
a railroad track; B is an average room, 
with carpet on the floor (not neces- 

sarily wall -to- wall), well- draped or 
open windows, possibly some drapes at 
entrance to another room, and some 
upholstered furniture; C is a well 
damped room of considerable size, with 
wall -to -wall carpeting, plenty of heavy 
drapes, on walls as well as at windows, 
and a quantity of well upholstered 
furniture -a real "plush" suite. Am- 
bient noise from the neighborhood will 
make some difference here, as well as 
the size of the room and the number 
of listeners. 

Program classification takes into ac- 
count two extremes, which might be 
described as "highbrow" and "low- 
brow"! Under these columns the fig- 
ures are based on the relative peak 
power rating needed to give a similar 
impression of peak loudness with the 
two types. Column 1 is for jazz mu- 
sic, or any variety where the general 
level remains fairly constant, or corn - 
pression is used in recording. Column 

(Continued on page 150) 

Fig. 3. The waveforms shown here illus- 
trate the argument that the use of an elec- 
tronic dividing network saves on the total 
power rating required. Validity of this argu- 
ment is discussed in accompanying text. 

. . 

HIGH 

A A 
FREQUENCY 

A 
V V V 

MIDDLE FREQUENCY 

LOW FREQUENCY 

1 

I 

WI . i I,II! i L1 , I I r WI i 
!''!l 

ALL THREE COMBINED 

51 



Wobbled 

Scanning 
Fig. 1. The scanning -line separation 
noticeable with conventional focus meth- 
ods (top) is obscured with wobble tech- 
niques (bottom) with no loss of clarity. 

with a 

New CRT 

A split-grid gun simplifies 

Yl1 

wobbling techniques, 
yie!ds clear pictures on a larger picture tube. 

WE HAVE all come to accept the old 
saw that you can't get any more 
out of anything than has been put 

into it. Probing minds, however, have 
always had a disconcerting way of tak- 
ing apart traditional concepts. Such 
minds in the Westinghouse Electric 
Corp. have come up with a way of get - 
ing more apparent clarity out of the 
television picture than is inherent in 
the transmitted TV signal. Actually, 
they do put something in to get this 
new advantage out -but the addition 
is to the receiver, not to the signal. 

To appreciate the new technique, 
some review of background material is 
helpful. In this country, the chief lim- 
itation to picture definition is inherent 
in the 4 -mc. maximum bandwidth and 
the 525 -line scanning structure asso- 
ciated with FCC standards. Beyond a 
certain image size, horizontal detail 
will begin to blur and the scanning 
lines will begin to separate, instead of 
blending together visually, to the point 
that the picture loses intelligibility at 
normal viewing distances. In effect, 
this sets a limit on the size of the CRT 
that can win acceptance in home in- 
struments. 

Since television's earliest days, the 
horizontal scanning lines have been 
something of a problem. Ten years 
ago, it was the practice with some 
viewers to misadjust the focus control 
deliberately. The resultant increase in 
size of the spot made by the electron 
beam on the screen then blended the 
scanning lines together, making them 
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indistinguishable. However, this ap- 
proach also blurred the beam in the 
horizontal direction, giving the picture 
a smeared quality instead of the crisp- 
ness we now associate with a well - 
focused image. 

Nowadays, most viewers accept the 
practice of adjusting for sharpest fo- 
cus (fine, separate scanning lines) and 
then sitting far enough back from the 
picture tube so that the lines are not 
individually distinguishable. The big- 
ger the image, the farther back the 
viewers have to move -but they can 
move no farther than the wall of the 
room. 

If we could somehow blend the scan- 
ning lines together without sacrificing 
sharpness, that is, if we could increase 
the size of the picture without having 
the viewer move still farther back - 
we could find acceptance for larger 
picture tubes. This may be done by 
spreading out the spot size in the ver- 
tical direction only to fill in the con- 
spicuous black areas between raster 
lines. Retaining the narrow spot width 
at the same time would avoid the sac- 
rifice of any inherent detail. Accom- 
plishing this general purpose by spot 
wobbling techniques has been known 
for years in the laboratory and is in 
actual use in some parts of the world. 

Many countries in Europe have 
adopted TV transmission standards in- 
volving fewer lines in the raster than 
we use, with the result that the sep- 
aration problem in respect to these 
lines is considerable when the attempt 

is made to use the 21 -inch picture 
tubes that have become accepted here. 
Wobbler circuits are used in some for- 
eign receivers to overcome this prob- 
lem. In essence, the wobbler is an os- 
cillator whose output is used to deflect 
the scan lines so that, instead of trac- 
ing straight across the tube, these lines 
wriggle up and down in a sine -wave 
path. If a high wobbling frequency is 
used, the individual oscillations crowd 
together so that, instead of discrete 
cycles of oscillation, we get the impres- 
sion of a thicker line. The effect on 
the picture can be noted by comparing 
the photos of Fig. 1, taken of the same 
scene viewed on a CRT screen, with 
and without wobbling. 

Traditional means for obtaining spot 
wobble have involved considerable in- 
crease in the cost of the receiver, 
including the expense of an added wind- 
ing around the neck of the picture 
tube, to which the wobble signal is ap- 
plied. Also, there has been the prob- 
lem of self -generated interference radi- 
ating from this coil. To overcome these 
drawbacks, Westinghouse engineers 
started out with the conventional low - 
voltage, electrostatic -focus picture 
tube, of which the 21AUP4 is an ex- 
ample. Francis T. Thompson, of the 
manufacturer's research laboratories, 
suggested the use of a split focus grid 
as a simple method of setting up wob- 
bling. The modified gun structure, de- 
veloped by Eros Atti and J. A. Hall of 
the manufacturer's tube division, is 
shown in Fig. 2. As this exploded view 
shows, the cylindrical focus electrode 
has been split in two. 

In other respects, the gun structure 
is conventional. Separate leads are 
brought out from each half of the split 
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electrode through the base of the CRT 
for application of the wobble signal. 
Acting as a single unit, the two halves 
of the focus electrode continue to con- 
trol focus in the conventional way. 
Acting separately, they form a push - 
pull pair to which the additional wob- 
ble signal is applied to swing the beam 
rapidly up and down. 

The simple oscillator circuit of Fig. 
3 was used to provide the wobble sig- 
nal. While exact frequency is not criti- 
cal, the circuit shown provided output 
at about 25 mc. Since this is more 
than 1500 times the scan frequency for 
each raster line, individual wobble 
cycles were not visible on the screen. 
The coil in the tank circuit was wound 
on a form 3i-inch in diameter. Eleven 
turns of closewound #17 wire were 
used, with a center tap for introduc- 
tion of the normal focus voltage. Value 
of the potentiometer in the plate cir- 
cuit is not given because it will vary 
depending on the value of available 
"B +." Plate power for the desired sig- 
nal amplitude should be approximately 
80 volts d.c. at 2 milliamperes. A non- 
linear control, with resistance increas- 
ing rapidly as the adjustment is made 
away from the d.c. source, will afford 
the most convenient manipulation. If 
the "B +" source from which the plate 
voltage is derived is at about 130 volts 
d.c., the control should be about 500,000 
ohms in total resistance. In a non- 
linear pot, 50,000 ohms, which should 
be the approximate value needed to 
provide the desired 80 volts, will then 
occur in the vicinity of the center posi- 
tion. 

In laboratory experiments with the 
split -grid tube, the receiver was adjust- 
ed as follows to demonstrate the effec- 
tiveness of the circuit : the wobble am- 
plitude adjustment was turned off so 
that the picture tube could be oper- 
ated just like a conventional CRT. Re- 
ceiver focus was then adjusted for 
minimum spot size and sharpest defi- 
nition. The resultant image is shown 
in the top portion of Fig. 1. The wob- 
ble amplitude control was then rotated 
until adjacent scanning lines were just 
touching each other. The image then 
obtained is shown in the lower portion 
of Fig. 1. 

If the reader moves far enough back 
from Fig. 1, he will reach a point where 
the scanning lines cannot be distin- 
guished in either portion of the figure, 
and both images appear pretty much 
alike. As he moves in toward the page, 
the lines in the top portion begin to 
separate, but the image in the bottom 
portion maintains its integrity, with 
the line structure remaining indistin- 
guishable, over a considerable distance. 

Aside from manipulation of the wob- 
ble adjustment, no other controls were 
touched between the taking of the first 
photograph and the second. Contrast 
and brightness controls remained the 
same. 

The split -grid wobble deflection 
method has several advantages over 
the system used in Europe, notably in 
Great Britain, where an auxiliary coil 
has to be wound around the neck of 
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the picture tube. The combination of 
the oscillator with the split grid results 
in a high "Q" which minimizes the 
need for driving power and reduces os- 
cillator harmonics. Such harmonics 
may cause interference patterns on 
some channels. Experimental evidence 
indicates that interference is not a seri- 
ous problem when the split -grid meth- 
od is used. Also, high wobble frequen- 
cies are relatively easy to obtain be- 
cause of the low capacitance between 
the two portions of the split grid and 
the fact that it thus does not do much 
to bring down the resonance of the os- 
cillator tank circuit. As already noted, 
if the wobble frequency is too low, the 
scanning lines will detract from the 
desired effect by permitting the indi- 
vidual cycles of oscillation to become 
visible. In addition, the cost of split- 
ting the grid is small, in terms of pro- 
duction, as compared to the cost of 
using auxiliary deflection coils. The 
wobble oscillator will be necessary in 
either case, but the drive requirement 
in the split -grid method is sufficiently 
lower so that some probable cost re- 
duction in this circuit may also be 
realized. 

When the split -grid tube becomes 
available, existing receivers can be 
adapted to the new technique quite 
simply. The experimental wobbler cir- 
cuit was built on a plug -in subchassis, 
shown in Fig. 4, that was inserted be- 
tween the base of the CRT and the ex- 
isting picture -tube socket. Filament 
and "B+" voltages for the oscillator 
are available at the latter socket. This 
construction minimizes radiation by 
keeping r.f. leads short. 

Production of split -grid picture tubes 
has not yet reached the commercial 
stage. One obstacle is the present as- 
sociation in the viewer's mind between 
clearly visible scanning lines and opti- 
mum focus. A logical choice for its 
earliest use would seem to be sets with 
extra -large screen sizes for use in 
places of public assembly. If the sys- 
tem wins acceptance in this direction, 
it may well pave the way to home re- 
ceivers with larger picture tubes than 
the ones currently accepted as provid- 
ing images of quality from the norm- 
ally observed living -room viewing dis- 
tances. =3pr 

Fig. 2. Exploded view of gun structure 
for conventional low- voltage electro- 
static -focus picture tube, except that 
the focus electrode has been split into 
two ports, as shown, for the addition of 
an r.f. signal to produce scan wobbling. 

WOBBLE 
AMPLITUDE 
ADJUSTMENT 

Fig. 3. This single -stage wobbling 
oscillator, operating in the vicinity 
of 25 mc., uses one resistor, one re- 
sistive control, four capacitors, one 
standard choke, and one easily hand. 
wound coil on a plug -in subchassis. 

Fig. 4. The complete wobble oscillator circuit can be built on a plug -in sub. 
chassis to fit between the CRT and its socket. The socket provides voltages. 
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W08BLE AMPLITUDE ADJUSTMENT 
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Transistorized G'. 

Intercom 

By WILLIAM J. MALONEY 
Transistor Engineering 

Semiconductor Products Dept. 
General Electric Company 

Author Maloney had plenty of help from 
his family in building the intercom unit. 

Simple but sensitive unit using four inexpensive 

transistors will find many uses around the home. 

THE intercom is a very useful elec- 
tronic gadget. Today, in its com- 
mercial form, it saves considerable 

time by keeping offices, laboratories, 
shipping docks, and the like in constant 
communication with control offices. It 
is also used in many homes for the 
same reason but its use here has been 
restricted due to cost and the relative 
complexity of building even a simple 
one. Sixty -cycle hum is a very per- 
plexing problem in any but the most 
carefully designed units. 

With the advent of transistors, many 
of the more serious problems are mini- 
mized. Transistors give high gain at 
low voltage and low current. Further- 
more, due to their low impedance in- 
put, hum pickup is reduced. It is pos- 
sible to build a low power intercom 

Fig. 1. Complete schematic diagram 

suitable for home use whose power 
consumption is low enough to make a 
battery supply feasible. This further 
eliminates the hum problem. Along 
with these obvious advantages goes 
compact size, relatively simple circui- 
try, and low power requirements. 

The intercom described here is a sim- 
ple two- station one, although it can be 
expanded into larger systems. If it is 
expanded, it should be remembered 
that the power requirements will be 
increased. 

The output stage (Fig. 1) is a con- 
ventional push -pull system, utilizing 
two p -n -p (G -E 2N107) transistors. 
The biasing is arranged so that the 
d.c. current is low. It should be noted 
that the biasing circuit, R. and R., is 
relatively high in resistance for two 

and parts list for the intercom amplifier. 

Si 

ii 

R,-100 ohm, y4 w. res. 
Rt- 15,000 ohm, Vs w. res. 
Rs- 43,000 ohm, t/4 w. res. 
Rs -1 megohm, 1/4 W. res. 
Sr- S.p.d.t. aide switch (Carling S60Á) 

OUT 

Bs-6 -volt battery (lour 11/2 penlite cells) 
Ts, Ts- Transistor output trans. (Argonne AR -135) 
Ts- Transistor driver trans. (Argonne AR -103J 
Ys, Vt, Vs, Vi- "p -n -p" transistor (General 

Electric 2N107) 
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reasons : (1) It should not draw exces- 
sive bleeder current thereby increasing 
the power drain, and (2) it should be 
high enough so that it does not affect 
the input impedance. 

The output transformer (T3) uses a 
2000 -ohm center -tap to the 3.2 -ohm 
voice coil. This means each transistor 
is working into an output load which 
is somewhat low. Ideally, the transis- 
tors should be matched to each other, 
but a certain amount of mismatch is 
tolerable. Beta on the two transistors 
should be as close as possible. The dif- 
ference in the d.c. current between the 
two will determine the amount of d.c. 
current in the transformer. This is im- 
portant in most applications of this 
type since miniaturization of the trans- 
former requires very low d.c. quiescent 
current. T. is a 20,000 ohm to 2000 - 
ohm center -tapped unit. The input 
stage operates at a fairly low voltage 
level with the base and collector at 
nearly the same potential. Although 
the quiescent d.c. through the input 
stage will be relatively high, the re- 
sultant operation will give high sensi- 
tivity, good gain, and low noise opera- 
tion. Since the driver is direct -coupled 
to the collector of the input stage, its 
bias will be determined by the input 
stage. For this reason, a relatively low 
collector load resistor is used to make 
changes in Ire less significant in the 
circuit operation. It will be noted that 
an change in Ire or PI,. will result in 
a shift in bias on the second stage. R, 
is used to bias the input base to a po- 
tential near that of the collector. It 
gives a considerable amount of feed- 
back which results in very stable op- 
eration. At high signal levels, where 
there is a tendency to overdrive, the 
large amount of feedback is very de- 
sirable. T,, the input transformer, is 
the same as the output transformer 
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but the center -tap is not employed. 
The design presented has been opti- 

mized for a minimum of parts and 
simplicity in general. It is recognized 
that it may be difficult to get consis- 
tent operation from all transistors of 
this type. However, if the appropriate 
resistors are adjusted for proper bias 
currents, the resultant operation is 
quite satisfactory. Therefore, in gen- 
eral, R. should be adjusted so that the 
current through each output transistor 
is 1.0 ma. Be careful to measure the 
current through each transistor and 
not the combined current of the two. 
To do this, it will be necessary to open 
the lead at each collector. Further- 
more, the current through the two out- 
put transistors should be within 10 
per -cent of each other. R. and R, will 
affect the current through both V, and 
V.. R, should be kept small so that the 
voltage between collector and base on 
V, is kept low. This will affect the 
noise level of the output considerably, 
therefore, it is better to adjust R. first 
to get the collector current through V, 
to 0.5 ma. Then the collector current 
through V, should be 1.0 ma. Further- 
more, since the design has been kept 
simple, the bandpass is only sufficient 
for voice frequencies, approximately 
300 to 4000 cycles. 

A remote speaker, of the type used 
in mobile communications, houses the 
unit (Fig. 3). Its small size and com- 
pactness were ideal and there is suffi- 

cient room inside to house the neces- 
sary components. A General Electric 
type 4EZ -1A1 speaker and enclosure 
was used and its dimensions are 41/2" 
square by 23/a" thick. It uses a 3.2 -ohm, 
3 -inch speaker. It is possible to build 
a small housing similar to the one 
shown out of aluminum or even wood. 
The model in the photo comes with a 
bracket for wall mounting. 

The amplifier circuit with all its 
components is mounted on a phenolic 
board 1%" x 4" x % ". Ten terminals 
are spaced evenly along each side. This 
board is big enough to mount all the 
components conveniently. See Fig. 2. 
Care must be taken in soldering the 
transistor leads, since excessive heat 
can harm the units. The transformers 
can be attached to the back of the 
board with the leads brought up to the 
proper terminals. 

A push -to -talk switch was made from 
two miniature "switchettes." A small 
groove was filed in the bottom of one 
switch until the plunger is exposed. 
Then the push- button on the second 
switch is filed so that it just fits into 
the groove of the first one. See Fig. 5. 
Thus, when the two are clamped to- 
gether, pressure on the one switch - 
button actuates both switches. A small 
slide -switch (single -pole, double- throw) 
is used as the power switch. 

As noted in Fig. 6 the batteries are 
formed into a square by strapping four 
small penlite cells together with tape, 

and using cardboard to act as a further 
insulator and "cushion." The proper 
amount of ordinary cardboard makes 
the battery pack fit snugly into a space 
above the speaker. The amplifier board, 
when covered with cardboard to cush- 
ion it and insulate all terminals, also 
fits neatly in a space below the speak- 
er. The two switches are mounted on 
the side. 

This unit has been used by the author 
for several practical purposes. It was 
originally built and used to monitor a 
sick child both day and night. Ar- 
ranged properly, the slightest call in 
the night can be distinctly heard in 
any other part of the house. It works 
very well between the living room and 
a basement laundry so that a mother 
can do her wash and, at the same time, 
keep "tuned in" on the doorbell, phone, 
and children's arguments. When dad 
started fixing over the attic room, he 
kept in close contact with the house- 
hold by means of the intercom. Of 
course, it can also be used to interro- 
gate front door callers without expos- 
ing oneself. It is so sensitive that, 
placed on the back porch, it will pick 
up all the noises and conversations 
normally heard and can be used to 
keep track of the children at any age. 

Finally, it can "baby sit" when go- 
ing next door to play cards. A wire 
stretched across the lawn and into the 
kitchen window obviates running home 
every few minutes to check. -V- 

I Fig. 4. Diagram showing the 
V switching circuit employed 
for the transistorized intercom 
unit. Both the remote and 
local speakers are convention. 
al 3.2 -ohm, 3 -inch units which 
are switched from output to in- 
put circuit with d.p.d.t. switch. 

sác ,ia só°cñ*, 

Fig. 2. Top view of the amplifier chassis. All components 
are visible except transformers which are on the reverse side. 

Fig. 5. This view shows all components in place and case ready 
to be closed. Cardboard packing insulates terminals from case. 

Fig. 3. Front view 
I of speaker housing 
used for intercom am- 
plifier, including all 
batteries and switches. 

Fig. 6. Here is a par- 
tially disassembled 
view of complete unit. 
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Professional Standards 

for 

Technicians 

By WILLIAM LEONARD 

Many seek alternatives to government licensing. 

THE PHRASE professional recogni- 
tion has been widely used by service 
associations without considering how 

it may be interpreted by the average 
person. The result is that many full - 
time service technicians are considered 
professionals by their customers, but 
not in a complimentary sense. 

A widely accepted application of the 
term professional is defined by diction- 
aries as "Engaging for livelihood or 
gain in an activity pursued, usually or 
often, for noncommercial satisfactions 
by amateurs, as a professional golfer." 
Under this interpretation, any man 
who earns his livelihood in servicing 
electronic products would be classed as 
a professional without regard to his 
proficiency as a technician. Hobbyists 
and part- timers who do service work 
for the pleasure they get from curing 
troubles in electronic devices would be 
classified as amateur technicians. 

What service associations mean to 
imply is that electronic service should 
be recognized as a professional activity. 
Turning again to the dictionary, we 
find this description of work associated 
with a recognized profession, "Char- 
acteristic of or conforming to the 
standards of a profession." In this in- 
terpretation it is the conformance to 
recognized standards that determines a 
man's professional status. 

A critical analysis of all of the licens- 
ing measures that have been proposed 
to regulate the handling of consumer 
service on electronic products reveals 
that the factor of technical proficiency 
is used as a screen in the hope of legally 
regulating the moral and ethical prac- 
tices of a service shop as a business is 
so closely intertwined with the techni- 
cal proficiency in performing service 
that the weaknesses of the former can 
easily be blamed on the latter. 

The bulk of the consumer complaints 
about TV service have not been caused 
by poor or inefficient technical service. 
They are the result of larcenous prac- 
tices that have bilked the public for un- 
needed parts, tubes, and service. 

In turning to municipal councils and 
state legislatures for licensing at this 
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time, service dealers are trying to un- 
load on an unqualified third party a re- 
sponsibility that is a primary obligation 
of the service industry itself if it ever 
hopes to achieve the status of a pro- 
fession. This responsibility is the de- 
velopment of professional standards for 
electronic service technicians by which 
relative technical proficiency can be 
appraised accurately. 

It is axiomatic that the public can 
never be brought to respect an indus- 
try whose members have no respect for 
each other. Some of the industry's fin- 
est technicians have been pilloried 
before set owners by unethical competi- 
tors because they make honest charges 
for their time, knowledge, and skills. 

In the complex maze of electronic 
products and circuitry applications, 
what published standards are available 
to gauge whether a man is a good, fair, 
or poor technician? If the industry 
itself has been unable to establish 
standards of performance, what are the 
chances that this can be done equitably 
by politically appointed committees? 

In order to earn recognition as a pro- 
fessional activity, the service industry 
must develop and win national recog- 
nition for a system of standards by 
which the technical proficiency of its 
members can be rated. If this is left to 
politically appointed license commit- 
tees, or manufacturers, or distributors, 
the service activity will become captive 
to the outside force that institutes and 
controls its standards. 

One of the big problems of organized 
service at this time is that not all of 
the most vocal advocates for licensing 
are motivated only by a desire to raise 
the over -all technical and business level 
of service. Some are hoping also to 
create good jobs for themselves so they 
can quit the service business to tell 
others how they should operate. 

Many service dealers have long been 
aware of the industry's responsibility 
to put a firm foundation under elec- 
tronic service by developing standards 
and a system for technician accredita- 
tion. A group of prominent service 
dealers on the eastern seaboard have 

been getting together frequently in un- 
publicized meetings to discuss plans for 
setting up standards and methods for 
accreditation of technicians who meet 
those standards. Several of these men 
who once were staunch advocates of 
political licensing now feel that it 
would be unwise to put control of serv- 
ice in the hands of political bureaus. 

Another group of service dealers 
who have been in the vanguard in this 
trend of thinking are the members of 
the Minnesota Television Service Engi- 
neers, Inc. Working with the Appren- 
ticeship Council of the Industrial Corn- 
mission of Minnesota and the Bureau 
of Apprenticeship of the U. S. Depart- 
ment of Labor, the MINTSE organiza- 
tion has been developing technical 
standards for service activity over a 
number of years. 

The first section of the standards 
developed by MINTSE was released re- 
cently. This section covers the stand- 
ards approved for radio and television 
apprentices. In a letter to manufactur- 
ers which accompanied copies of these 
standards, John W. Hemak, president 
of MINTSE, said: 

"No industry, trade, institution, etc., 
can keep advancing without a solid 
foundation. So, without putting skids 
on progress, and exploring the possi- 
bilities for developing a foundation, the 
Apprenticeship Program is being put 
into effect (in Minnesota) for the first 
broad, legal, progressive recognition of 
an industry. 

"This program is not a 'cure -all' but 
definitely a 'common denominator' on 
which a meeting ground can be found 
for further progress and raising the 
level of the whole industry, ethically, 
institutionally, and financially. 

"Uncomplimentary, erroneous, or de- 
rogatory information need not reach 
the public with the industry united to 
offer the consumer the best possible 
value in the home." 

The MINTSE program of standards 
provides for progressive advancement 
from apprentice to serviceman to tech- 
nician. The apprenticeship period em- 
braces about four thousand hours of 
training in various categories of service 
work associated with radio, television, 
phonograph, sound and electronic prod- 
ucts, public relations, and miscellane- 
ous electronic devices. 

In addition to its work in connection 
with the development of technical 
standards for the service industry, the 
Minnesota Television Service Engi- 
neers have cooperated with the Center 
for Continuation Study at the Uni- 
versity of Minnesota in presenting an 
annual 3 -day Institute for Television 
Service Engineers and Managers. 

Subjects covered in the 1957 Institute 
included : Customer Relations; Em- 
ployer- Employee Relations in Small 
Businesses; Budgeting; Accounts Re- 
ceivable, Rights, and Collections; Safe- 
ty; Liabilities in Television Servicing; 
Business Practices; and Business In- 
surance. 

MINTSE has made its standards 
available to the industry for study and 
possible adoption in other states. -30- 
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Practical 

Color TV 

For The 

Technician 
SHORTLY after the NTSC transmis- 

sion standards for color were ap- 
proved by the FCC, many articles 

were published expounding the theo- 
retical aspects of the new color speci- 
fications. Articles also appeared cover- 
ing the different color -picture tubes 
and circuits required for the reception 
of the color signal. Commercial re- 
ceivers progressed from the 15 -inch, 
three -gun tube to the 19 -inch, then to 
the 21 -inch, and now 22 -inch rectangu- 
lar three -gun tubes are available. Dur- 
ing this period, the TV manufacturers 
have been striving to simplify circui- 
try and reduce manufacturing costs. 
As a result, color- receiver circuitry has 
changed drastically. 

Between circuit evolution and the 
multiplicity of articles, some confusion 
inevitably results for service techni- 
cians who have attempted to keep 
abreast of the latest developments in 
this new field. The sheer bulk of avail- 
able color information presents a def- 
inite problem. Since much of the color 
reference material is repetitious, the 
technician has the task of deciphering 
and separating the useful or practical 
information from that which is unim- 
portant to him. The purpose of this 
article and those which will follow is to 
present useful and practical subject 
matter that will be of a definite value 
in servicing. Color television will be ap- 
proached from a service standpoint 
and analyzed with a practical rather 
than a theoretical point of view. 

As is the case with the theoretical 
aspects of monochrome television, 
knowing the intricate details of the 
color picture tube or the transmitted 
color signal is not an absolute neces- 
sity in servicing color receivers. An 
understanding of the basic function 
and operation is more important. Every 
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KEN KLEIDON 
National Color TV Mgr., 
Hycon Electronics, Inc. 

Part 1. First in a series that will concentrate on 

the information most useful in servicing color sets. 

service technician is well aware that 
the monochrome sound carrier is fre- 
quency- modulated and that the hori- 
zontal scanning rate is 15,750 cps. 
However, questions like the following 
may be difficult for some to answer: 
1. Why was the sound carrier frequen- 
cy- modulated rather than amplitude - 
modulated? 2. Why was the exact fre- 
quency of 15,750 cps chosen for the 
horizontal scanning rate? 

Knowing the answers to these ques- 
tions is neither important nor neces- 
sary to service monochrome receivers. 
The same often applies to understand- 
ing the operational characteristics of 
the new color circuitry or the theory 
of the transmitted color signal. It is 
not, therefore, important to know why 
the luminance and chrominance signals 
are frequency- interleaved or why the 
frequency of 3.579545 mc. was chosen 
for the color burst signal or color sub - 
carrier signal. 

To illustrate with a similar situation 
in the monochrome receiver, the op- 

Fig. 1. Color- monochrome block diagram. 
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eration of the FM detector stage is 
quite complicated. This circuit per- 
forms the function of limiting, FM de- 
tection, and amplification, often with 
only one tube. To cover the operation 
of this circuit exhaustively would re- 
quire a number of pages of this mag- 
azine. However, all that is actually 
necessary to service this section of a 
receiver is to understand the circuit's 
basic function, which is to accept the 
4.5 -mc. signal containing the sound in- 
formation, detect the frequency -modu- 
lated signal, and then amplify the 
sound signal. The technician is familiar 
with the signal applied to the stage 
and the signal which should be obtained 
in the output. When trouble occurs, he 
follows established service techniques 
and practices to locate it. This same 
analogy can also be applied to color 
and will prove to be a practical ap- 
proach. Analyzing color from a basic 
service standpoint will reveal the im- 
portant requirements necessary for 
servicing. 

One requirement for a color receiver 
is that it be capable of receiving a 
monochrome transmission and repro- 
ducing a picture in black- and -white. 
This is necessary due to the fact that 
the NTSC standards for color are com- 
patible. Therefore, a color receiver is 
identical to a monochrome receiver in 
that it can reproduce television pic- 
tures in black- and -white. However, it 
is considerably different in that it can 
also reproduce in full color. Because 
of this requirement, the design of a 
color receiver must closely parallel 

(Continued on page 141) 
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Views of the "Californian. Jr.- showing the 
attractive "wrap-around" grille cloth styling. 
Rear view with back removed shows the 
tunnel plate which forms the ducted port. 

"Ultraflex" 

Speaker Enclosure 

i 

By MILTON S. SNITZER 
Technical Editor, 

RADIO & TV NEWS 

Construction and performance of Argos -built and 

Jensen -designed small ducted -port reflex enclosure. 

I 

F YOU are looking for a compact, 
attractively styled, and well- designed 
enclosure for your 8- or 12 -inch 

loudspeaker, the "Californian, Jr" is 
for you. Pre -built or available in kit 
form, this Argos Products Co. enclos- 
ure (Model DSE -2) is a Jensen -de- 
signed "Ultraflex," a special type of 
ducted -port reflex unit. A pair of these 
enclosures may be used for an inex- 
pensive stereo system. 

The actual volume of the "Califor- 
nian, Jr," is only 2.5 cubic feet. In or- 
der that it may resonate at a fairly 
low frequency of 55 to 65 cps and so 
be suitable for use with speakers hav- 
ing this order of cone resonance, sev- 
eral expedients are followed. First, a 
fairly small port area of 24 square 
inches is used. This lowers the resonant 
frequency of the enclosure. However, 

Fig. . Impedance curves obtained with 8 -in 
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this usually results in a reduction of 
bass radiation from the port compared 
to that obtainable from a larger port - 
larger volume combination. Second, a 
9 -inch tunnel plate is installed just 
above the port in such a way that a 
duct, extending the entire width of the 
cabinet, is formed. 

Effect of Duct 

In order to see just how effective the 
duct is, we conducted a number of im- 
pedance measurements shown in Figs. 
1 and 2. These measurements are ac- 
tually voltage readings taken directly 
across the speaker voice coil. But since 
the speaker was isolated from the 
audio oscillator feeding it by means of 
a large resistor, the oscillator was, in 
effect, converted into a constant -cur- 
rent source. Then, as the speaker im- 

ch loudspeaker unit. 
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Fig. 2. Impedance 

pedance rises and falls while the cur- 
rent remains steady, the voltage across 
the voice coil also rises and falls in di- 
rect proportion to the impedance. 
Hence, although the curves are voltage 
curves, they are directly proportional 
to the speaker impedance. 

First, a fairly low- priced 8 -inch coax 
speaker (Jensen K -80) was used. The 
free -air cone resonance of the particu- 
lar speaker checked was found to be 
close to 65 cps (curve 1, Fig. 1). Next 
the speaker was mounted in the en- 
closure but the tunnel plate forming 
the duct was not yet installed. With- 
out the duct the typical double -peaked 
curve was produced with the peaks 
straddling the single free -air resonance 
peak of the speaker alone. Upon ex- 
amination, though, it can be seen 

(Continued on page 93) 

curves obtained with 12 -inch loudspeaker unit. 
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Fig. 3. Constructional diagrams for the Argos "Californian, Jr." 
Enclosure is a ducted -port reflex type which will accommodate 
a 12 -inch speaker and a separate tweeter. if required. An fl- 
inch speaker may be used in place of the 12 by means of reducer 
ring shown below. Tunnel plate forms the ducted port required. 

NOTES: 
1. Mount sound absorbing material on inner surfaces of back, top 

and one side. 
2. Glue and screw all joints except back which is only screwed 

on; use glue blocks as required. 
3. Paint front and side surfaces black as these are to be covered 

with grille cloth. 
4. Cover tweeter port if not used. 
5. Feet or casters are added as desired. 
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Delco's 

All- Transistor 

Auto 

Radio 
Dashboard of Cadillac's "Eldorado 
Brougham" (top) showing the new receiver. 
General Motors' special, limited- production 
five -passenger automobile is shown below. 

Thirteen transistors make this design landmark a 
superior instrument for a limited-production car. 

WHAT KIND of radio belongs inside 
an automobile that incorporates 
many engineering firsts, in addition 

to such luxuries and conveniences as 
interior carpeting, gold- finished drink- 
ing cups, and a built -in vanity includ- 
ing a perfume atomizer filled with 
"Arpege "? The car is the super -de- 
luxe, limited -production "Eldorado 
Brougham," being produced by the 
Cadillac division of General Motors. 
Unable to find an auto radio of current 
design sufficiently distinctive for use in 
this "car of the future," GM's Delco 
Radio division has come up with an 
auto receiver of the future as impres- 
sive, in its own field, as the vehicle in 
which it makes its debut. 

Thirteen transistors and four crystal 
diodes are used in Model 7268085, shown 
in Fig. 1. The completely tubeless set, 
as depicted, uses a separate audio -out- 
put subchassis. A superficial check of 
the unit reveals nothing out of the or- 
dinary: the housing, although hand- 

somely styled, is conventional; features 
and provisions -including tone control, 
variable rear- and front -seat speaker 
selection, push- button station selection 
combined with automatic search tun- 
ing, and a sensitivity control -have 
been incorporated in top -quality auto 
radios before this. 

Awareness of the radio's distinctive- 
ness comes with an examination of its 
specifications and of the generous de- 
sign evident from the schematic of Fig. 
2. Beginning with the receiver's input 
characteristics, Delco engineers rate 
the unit as having a sensitivity of one 
to three microvolts. There is always 
some question as to just what a sensi- 
tivity figure of this kind means in 
terms of AM reception, but the avail- 
able data further specifies that one 
microvolt of signal at the antenna will 
produce one watt of audio power out- 
put, which is usually quite adequate 
for the interior of any car. 

In terms of maximum power output, 

Fig. 1. Top view of 
Model 7268085. The 
separate push-pull 
audio -output subchas- 
sis is to the right 
of the main chassis, 
which includes r.f., 
i.f., detector, and 
automatic station - 
seeking circuitry. 

the push -pull transistor stage can de- 
liver up to 10 watts. As far as the 
transistors themselves are concerned, 
response up to about 18,000 cps is 
available. Actual response is limited to 
less than this by the speaker used and 
by AM bandwidth considerations. Al- 
though it looks like the conventional 
6 "x9" oval speaker, the transducer used 
is rated as having response from 60 to 
9000 cps -more than sufficient for the 
response inherent in conventional AM 
broadcasts. A quality detector circuit 
preserves whatever fidelity is inherent 
within AM frequency- response limits. 
The intermediate frequency chosen for 
the design is 262 kc. 

Some of the features cited begin to 
suggest answers to one of the first 
questions likely to come to mind: 
"What in the world are they doing 
with thirteen transistors? How can 
considerations of good design justify 
that substantial number when the fin- 
est available transistorized portable ra- 
dios use no more than seven or eight ?" 
Fig. 2 shows that one transistor is used 
as the r.f. amplifier, another as the 
mixer, and still another as the local 
oscillator. To this point already we 
find a configuration involving three 
transistors, for superior performance, 
where conventional circuits use one 
(converter only) or at most two (r.f. 
amplifier and converter). 

Not content with these measures, 
the designers, moving over to the i.f. 
strip, have gone all out for the most 
selectivity and sensitivity they can get. 
No less than three i.f. amplifiers are 
used, making a total of six transistors 
to this point in the signal chain, where 
previous all- transistor receivers gen- 
erally use three. 

A diode detector, when shunted 
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across a final i.f. stage in conventional 
fashion, is a low- impedance device that 
damps the i.f. stage considerably, thus 
reducing the gain that is realized 
from the i.f. strip. In its place, the 
"Brougham" radio uses another tran- 
sistor as an infinite -impedance de- 
tector. In addition to permitting the 
third i.f. to operate with no significant 
loading, this type of circuit provides 
other advantages. Distortion in diode 
detectors, for example, is often at the 
mercy of variations in depth of modu- 
lation or of r.f. signal amplitude. Sen- 
sitivity to such variables is less in the 
infinite -impedance detector, making for 
better audio quality. 

Where economy is the over -riding 
factor, the type of circuit just dis- 
cussed is not considered, not only be- 
cause it involves additional circuit ele- 
ments in itself, but because it does not 
provide a simple method of deriving 
an a.v.c. or a.g.c. voltage. This type of 
control, taken for granted nowadays, 
must either be abandoned or provided 
for with still more circuit additions. 
With quality performance as the de- 
termining factor, Delco engineers have 
not hesitated to call for still another 
transistor, and an added crystal diode, 
to boot. Part No. 175, the crystal di- 
ode, is a separate a.g.c. detector. As- 
sociated with it is the eighth transistor 
used in the set, an a.g.c. amplifier, to 
afford really tight control over changes 
in signal level. A diode in the a.g.c. 
line going to the r.f. amplifier provides 
some delay to this stage with respect 
to the a.g.c. signal applied to the i.f. 
strip, thus permitting optimum opera- 

tion in the front end of the _receiver. 
Although it has some interesting 

particulars, the three -transistor audio 
portion of the set is not an unusual 
configuration in general: a single tran- 
sistor acts as the audio driver, through 
a transformer, for the push -pull two - 
transistor output stage. This accounts 
for eleven of the transistors. Only two 
remain unaccounted for. These are 
simply replacements for the tubes one 
usually finds fulfilling the functions of 
trigger amplifier and relay control in 
other receivers using automatic signal - 
seeking systems. 

A close look at the audio portion of 
the set shows some interesting details, 
included in the interests of maintain- 
ing quality performance. Part No. 131, 
a service adjustment for establishing 
optimum bias for the output stage, is 
not an innovation : a similar control 
may be found in the audio -output 
stages of other hybrid transistor radios 
designed for use in vehicles. In this 
design, it is implemented by Part No. 
127, a thermistor. The thermistor is a 
resistor whose value varies depending 
on its ambient temperature. As used 
here, it is a regulator or auxiliary bias 
adjustment. As the stage heats, its op- 
erating characteristics change. The 
thermistor compensates for these 
changes, thus maintaining a constant 
operating point for the 2N278 transis- 
tors in the output stage, and assuring 
continued good performance from this 
circuit despite temperature changes. 

A glance at the interstage coupling 
transformer (Part No. 200), between 
the audio driver and the push -pull out- 

put stage, reveals a third winding 
where two would seem to do the job. 
This added emitter winding to the 
2N109 audio preamplifier stage actual- 
ly provides negative feedback to can- 
cel distortion. 

In production right now, enough 
units of the thirteen- transistor radio 
have been made for the engineers, as is 
their wont, to come up with their first 
design change in the unending search 
for something just a bit better. As 
shown, the audio- output circuit op- 
erates class AB. Minor component 
changes in the output circuit during 
later production have resulted in class 
A operation. 

Of practical interest is the fact that 
the receiver (class AB version) drains 
only 6 /10ths of an ampere from the 
auto battery. This means the radio 
could be run uninterruptedly for sev- 
eral days while the car is not in use 
without running down the battery. 
Even at that, more than 50 per -cent of 
the current drawn is consumed by the 
two pilot lamps! If these two are dis- 
abled, the radio can run on the storage 
battery for weeks. 

Included as regular equipment in the 
"Eldorado Brougham," the price of the 
radio would doubtless be prohibitive if 
it were available separately. However, 
that is neither a new nor an unex- 
pected situation with respect to pio- 
neering developments in general. The 
important thing is that we have our 
first all- transistor, quality auto receiv- 
er. With the barrier broken, this fore- 
runner is not likely to be the last of its 
kind. 

Fig. 2. The schematic of Delco's fully transistorized car radio for the Cadillac "Eldorado Brougham" shows many special features. 
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Service Shop 

MAC came back to work after a two - 
week Florida vacation with a tan 
so deep it virtually radiated. Dur- 

ing his absence, the service shop had 
been operated by Barney, his under- 
study, with the able assistance of Miss 
Perkins, the office force. Let it be 
added to the credit of the latter that 
when the occasion demanded Amanda 
could hold the end of a dial cord while 
it was being tied with the best of them. 

"Glad to see you back, Boss!" Bar- 
ney greeted with obvious sincerity. 
"How was the vacation ?" 

"Couldn't have been better," Mac re- 
plied as he shrugged his way into his 
shop coat. "Weather was ideal; fish 
were starving; car never missed a 
beat; and the motels had plenty of 
'vacancy' signs." 

Who could ask for more? I suppose 
you never gave radio or television a 
passing thought while you were gone." 

"Well, now, I wouldn't say that. 
After all, you can't shift a technician's 
brain into neutral that easy. As I 
think I mentioned to you before, I'm 
always astonished at the things they 
do with pipe masts for TV antennas in 
parts of the South, especially down in 
the mountain valleys. There are large 
sections down there where it seems to 
me a tower salesman would starve to 
death. Those folks seem to think 
nothing at all of running a small pipe 
up in the air some sixty or seventy 
feet and sticking a rotor and husky TV 
antenna on top it. They keep it up, 
of course, with good guying. They use 
lots of guy wires spaced to do the 
most good. 

"But two things keep worrying me: 
first, how do they get that wobbly pipe 
up in the air in the beginning; second- 
ly, what do they do when they want to 
replace an antenna feedline or make a 
repair to the rotor? I've been told the 
fellows actually climb those masts, but 
I'd have to see it to believe it." 

"That makes two of us. Did you see 
anything else interesting ?" 

"Sure. I never fail to notice a num- 
ber of odd -ball antennas on a trip like 
that. These are home -brew jobs 
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dreamed up by rugged individualists 
who stubbornly refuse to concede that 
antenna manufacturers know all there 
is to know about television antennas. 
These fellows, unhampered by any 
knowledge of antenna theory, try any- 
thing and everything in the hope of 
somehow stumbling on a miracle - 
working arrangement. They believe in 
their contraptions, too. For example, 
I met one character who gravely in- 
sisted that a burned -out 500 -watt lamp 
bulb would out -perform any antenna 
you could buy, especially on the high 
channels! 

"While I can't accept all the claims 
these fellows make for their brain chil- 
dren, I always have a sneaking respect 
for their spirit. Every one of those 
weird antennas standing in a yard is a 
sort of totem pole proclaiming that the 
man who set it up is an independent 
thinker and has the courage to try out 
his ideas. And I've been in this elec- 
tronics game too long to say flatly 
none of them will ever come up with 
something workable. Too many dis- 
coveries have been made by men un- 
trained in the field of their discovery 
for that. These men succeeded because 
they plunged ahead in their ignorance 
and blundered into blind pockets of 
knowledge hidden from men in the 
field by unrealized prejudices, para- 
doxical difficulties, etc. 

"But probably the strongest impres- 
sion I got on this trip is that indepen- 
dent technicians are doing all right for 
themselves. Their little shops are seen 
everywhere: in the middle of the cities, 
in residential shopping centers, and 
quite frequently right out in the open 
country. The great majority of these 
shops are clean, modern, inviting -look- 
ing places. The trucks parked in 
front of them are usually recent 
models, well -painted, and proudly ad- 
vertising the business of the owner. 
I came home with the deep conviction 
that independent radio and TV servic- 
ing is a vigorous, hardy, rapidly grow- 
ing affair. But that's enough about 
me and my vacation. How did you and 
Amanda make out while I was away ?" 

"Fine! As you can see, we're all 
caught up." 

Mac looked at the bench cluttered 
with tools and casually picked up some 
chassis screws and back -cover clips. 

"Where did these come from ?" he 
asked. 

"Oh, they're just a few little things 
that didn't get replaced in the shuffle. 
You know how it is : why use four 
chassis bolts when two will keep the 
chassis in place until the cows come 
home ?" 

Mac heaved a sigh and then said pa- 
tiently : "Barney, I hate to start criti- 
cizing you as soon as I get back, but 
this is something we have gone over 
before. I want every single screw, bolt, 
nut, and cover -clip put back in place 
on every piece of equipment we serv- 
ice -not just most of the time, but 
every time!" 

"I still don't see the sense of it," 
Barney muttered. 

"I know you don't; so let me give 
you a couple of examples : About a 
year ago a woman brought in a large 
transformer -type table model radio 
that her son on the West Coast had 
sent her by a friend who was driving 
a pickup truck through. The radio had 
been well packed by her son, but when 
she started to open it she heard some- 
thing rattle. She decided to bring it 
down and have me look it over before 
plugging it in. 

"Well, when I took that set out of 
the cabinet, it was the darndest look- 
ing thing you ever saw. The power 
transformer had been replaced at one 
time, and the fellow doing the work 
only used two bolts to anchor the new 
transformer to the chassis. What's 
more, he surely did not tighten the 
nuts down very well, for they had 
worked loose and finally come clear 
off. That left the transformer free to 
lunge around with each bump and jar 
of the road, and it had literally beat 
that radio to pieces. Tubes were shat- 
tered; the tuning capacitor was a mass 
of twisted, battered plates; i.f. cans 
were torn loose from the chassis; and 
even the speaker frame was bent out 
of shape.. The set -and it had been an 
expensive one -was nothing but junk, 
all because the technician was too lazy 
or in too big a hurry to put in two 
more bolts and tighten down the nuts 
as he should." 

"Yeah, but that was an unusual 
case. How did the technician know 
the owner of the set was going to send 
it across the country in a rough- riding 
truck? Ninety -nine times out of a 
hundred those missing two bolts would 
have caused no trouble." 

"True, but the technician had no 
right to assume the receiver would be 
accorded ideal treatment. The manu- 
facturer made no such assumption 
when he specified four bolts for hold- 
ing the original transformer. But let 
me give you another more recent ex- 
ample of the need for replacing all 
hardware: 

"Just before I left on vacation a 
(Continued on page 150) 
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Front panel view of audio sweep genera. 
tor showing location of operating controls. 

By RICHARD GRAHAM 

THERE'S a saying to the effect that 
one picture is worth a thousand 
words. This is particularly true in 

the use of sweep generators where 
perhaps a multiplicity of adjustments 
must be performed to obtain a desired 
sweep pattern on the scope. A fre- 
quency response display on an oscillo- 
scope instantly shows the response of 
an amplifier and the effect of any ad- 
justment. To take this same data 
point -by -point with a signal generator 
would certainly take a considerably 
longer time. 

The sweep generator and its asso- 
ciated techniques of alignment are con- 
sidered standard operating procedure 
in r.f. alignment, but it has not been 
too widely used in the audio field. One 
can quickly realize the time -saving 
features of an audio sweep generator 
in checking out preamplifier phono 
compensation, tone control networks, 
loudness controls, amplifier response, 
speaker crossover networks, and the 
like. This time -saving feature is more 
important when time is money as in 
servicing hi -fi components. The audio 
sweeping technique is also a big cus- 
tomer confidence builder in servicing, 
for it instantly and graphically illus- 
trates the frequency response of the 
customer's equipment in terms he can 
understand. 

The device to be described is an 
audio frequency sweep generator cov- 
ering from 30 to 20,000 cycles in one 
sweep, with an output of .5 volt from 
a cathode follower. The output is 
within ±1 db of 1 kc. throughout the 
range. 

The audio frequency sweep gen- 
erator is quite simple considering the 
job it does. It consists of five tubes, 
one of which is a voltage regulator. 
Basically the device beats two high - 
frequency oscillators together to pro- 
duce an audio tone. One oscillator is 
fixed, the other is controlled by a re- 
actance tube which is fed a 3 cps saw - 
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Sweeps from 0 to 20,000 

display of audio frequency 

tooth. Thus the frequency of the re- 
actance- tube- controlled oscillator can 
be varied from a zero beat through the 
audio range to 20 kc., three times a 
second. The resultant variable audio 
frequency beat note is amplified and 
fed to the output jacks. 

The 3 cps sweep rate is necessary 
in order that the lower audio frequen- 
cies in the vicinity of 30 cycles can be 
observed. This sweep rate is fast 
enough so that even the persistence of 
the ordinary scope tube will serve 
adequately. 

The variable- frequency oscillator is 
formed by one -half of a'12AT7. This 
is a standard Hartley oscillator oper- 
ating at 6.6 mc. The exact frequency 
is not too important as long as it is 
capable of zero beating with the fixed 
crystal oscillator. The oscillator coil 
L. is a slug -tuned affair and the res- 
onant frequency is variable over a 
range of 2 mc. A small variable trim- 
mer, C,., is connected across the oscil- 
lator tank, L. and C,,. This capacitor 
is mounted on the front panel to pro- 
vide a convenient means of zero beat- 
ing the two oscillators together for 
calibrating. 

The frequency of the variable oscil- 
lator is adjusted by means of a react- 
ance tube, which is formed by the sec- 
ond half of the 12AT7. The resistor, 
R,,, is in series with the grid- cathode 
capacitance of the reactance tube. This 
RC is across the oscillator tank coil L. 
and capacitor C,,. Now since the re- 
sistance of R. is considerably larger 
than the reactance of the grid- cathode 
capacitance at 6 mc., the current flow- 
ing through the RC circuit is substan- 
tially resistive. But since in a capac- 
itor the voltage lags the current by 
90 °, the voltage across the grid -cath- 

cps. Useful in producing 

response on scope screen. 

ode capacitance of the reactance tube 
will lag the voltage across the RC cir- 
cuit by almost 90 °. In a vacuum tube 
the a.c. grid voltage will be 180° out - 
of -phase with the a.c. plate voltage. 
This, then, means that the r.f. voltage 
at the plate of the reactance tube is 
leading the r.f. voltage across L., C. 
by 90 °. This means that as far as the 
oscillator is concerned, the reactance 
tube acts like an inductance placed in 
parallel with L,. This would raise the 
frequency of the oscillator. The degree 
to which the reactance tube acts like 
an inductance is determined by the 
signal fed into the grid of the reactance 
tube through the isolating choke L,. 
The signal which is fed into this grid 
is determined by the rotary switch S, 
which applies the 3 cps saw- tooth; a 
fixed d.c. voltage determined by the 
setting of R. and R,,; or ground. 

The saw -tooth is generated by a sim- 
ple neon lamp relaxation oscillator, 
consisting of a one -megohm resistor 
R,a, a .5 Add. capacitor Cr, and an NE48 
neon lamp PL.. The capacitor Cr 
charges up through R. until it reaches 
the firing voltage of the neon lamp, 
which is around 65 volts. The capac- 
itor Cr then discharges through the 
neon lamp and the cycle starts over 
again. The charging and discharging 
of C,r results in a saw -tooth wave - 
shape across Cr. This saw -tooth is fed 
directly to the oscilloscope horizontal 
amplifiers since most oscilloscopes do 
not have a sweep frequency as low 
as 3 cps. 

This saw -tooth must also be fed into 
the reactance tube grid. However, R. 
serves as a voltage divider to reduce 
the peak of the saw -tooth fed into the 
reactance tube to approximately two 
volts. This pot is located on the front 
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Fig. 1. Setup of the a.f. sweep gener. 
ator when used for testing an amplifier. 

Fig. 2. Response of fairly limited band 
audio amplifier as seen on scope screen. 

panel since the peak voltage of the 
saw -tooth determines the highest audio 
sweep frequency out of the generator. 
The calibration procedure for Ru will 
be described later. 

The manual position of S. marked 
"Man." selects a fixed voltage as de- 
termined by the settings of Ru and 
R,.. R. is the pot calibrated in fre- 
quency on the front panel. R is used 
to set the maximum d.c. voltage ap- 
plied to R,., thus setting the top fre- 
quency to which R. can be set. The 
general purpose of the manual position 
of the audio sweep generator is to en- 
able the device to be used as a stand- 

and fixed frequency audio oscillator. 
This is useful in investigating small 
portions of the audio spectrum in de- 
tail in the conventional way using a 
v.t.v.m. to determine the exact re- 
sponse. 

The "Cal." position of S, simply 
grounds the grid of the reactance tube. 
This enables the user to zero beat the 
two oscillators for calibration pur- 
poses. 

The fixed oscillator is formed by 
part of a 6BA7 mixer tube. The os- 
cillator circuit is of the modified 
Pierce type and is crystal controlled. 
Crystal control was chosen in prefer- 
ence to another LC type of oscillator 
because of stability and frequency 
pulling problems that developed. Try- 
ing to keep two LC oscillators zero 
beat for any length of time becomes a 
major design problem. Since odd fre- 
quency quartz crystals are available 
surplus at such reasonable figures 
(this one cost 49¢), it became obvious 
that crystal control was the thing to 
use for the fixed oscillator. C. is a 
feedback capacitor and should be close 
to the value specified. 

The variable frequency oscillator 
(V.) is coupled into grid 3 of V, 
through a capacitor formed by a 3 
inch piece of wire laying along the 
chassis in the direction of (V.:). This 
very loose coupling is all that is neces- 
sary. 

Making the coupling any tighter 
than this can cause oscillator pulling. 
This effect is the result of the crystal 
oscillator "locking" the frequency of 
the variable frequency oscillator so 
that it will suddenly jump out of 
zero beat when rotating the trimmer 
(C,.) through zero beat. The result 
when using the audio sweep generator 
in the "Auto." position of S. is that all 
the frequencies below two or three 
hundred cycles can be lost. 

However loosening the coupling into 
grid 3 of the 6BA7 (V,) also results in 
less output, so the amount of coupling 
permitted can be quickly determined 
by using a longer coupling wire on the 

Tinder-chassis view of sweep generator showing the location of the components used. 
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grid of (V,) and rotating C,. and not- 
ing the locking effect. The wire can 
be then shortened until the effect is 
negligible. 

The two mixed signals in the plate 
circuit also produce the sum frequenc> 
Thus four frequencies are present in 
the plate circuit of the 6BA7, i.e., the 
fixed oscillator frequency, the vari- 
able oscillator frequency, the sum of 
these two frequencies, and the differ- 
ence between them. The great fre- 
quency difference between the audio 
difference frequency and the remain- 
ing three frequencies makes it easy 
to filter out these frequencies. A 500 
iq fd. capacitor (C.) from the plate of 
V, to ground removes the unwanted 
frequencies. The audio signal is then 
amplified by a straightforward 6C4 
voltage amplifier. The audio signal is 
then fed into a 6CL6 cathode follower 
which provides a low impedance out- 
put. This low impedance is useful in 
preventing hum pickup when using the 
device. Because of the low impedance, 
a large value coupling capacitor (CT) 
is necessary to couple out the cathode 
follower to R,. 

The power supply is a transformer 
fed, selenium half -wave rectifier sup- 
ply. An OB2 regulator supplies a con- 
stant 105 volts d.c. for the two oscil- 
lators, reactance tube and neon tube 
oscillator. 

The unit was constructed on a 412"x 
8 "x11/s" chassis (ICA number 29000) 
and housed in an aluminum utility. 
cabinet 5 "x6 "x9 ", such as Bud AU1040- 
HG. Wiring is straightforward but 
some precautions are necessary when 
wiring the two oscillators to prevent 
oscillator lock -in described previously. 
Keep the wiring of the filament and 
"B plus" leads to the two oscillators 
on opposite sides of the chassis and 
connect bypass capacitors (C., Cu., C ) 
direct to the nearest ground. In gen- 
eral, keep all the leads associated with 
the two oscillators short. One should 
also keep shields on the tubes. If these 
precautions are observed, no particular 
trouble should be encountered in the 
proper operation of the audio sweep 
generator. 

The next step is to calibrate the 
unit. The first step in the initial cali- 
bration is to zero beat the two oscil- 
lators. This is done by setting S. to 
the "calibrate position. Set trimmer 
C to its mid- capacity position. Now 
adjust the oscillator inductance L. to 
zero beat. This can be done by hooking 
an audio amplifier or a set of head- 
phones to the audio output jacks on 
the front panel of the generator and 
adjusting L. until no audio beat is 
heard. The two oscillators are zero 
beat if, by tuning off to either side, an 
audio tone of increasing frequency is 
heard. Now switch S. to the "Auto." 
position. An audio tone increasing 
from zero to some higher frequency 
will be heard occurring at a 3 cps rate. 
The top frequency of the audio sweep 
is set by R,2. 

If one is not interested in exact 
calibration, R. can be set so that the 
audio tone increases through the audio 
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range to beyond audibility. However if 
one is interested in a more exact cali- 
bration of the top frequencies as well 
as the frequencies in between, the fol- 
lowing procedure can be used. The 
first step would be to calibrate the 
audio tone out of the audio output 
jacks when S, is in the "Man." posi- 
tion. This is done by first setting R,,, 
to maximum voltage position. Place a 
v.t.v.m. on the "Cal." jacks in the 
front panel. Adjust R,: so that the 
audio tone out of the audio output 
jack is 20 kc. This can be done by 
means of Lissajous figures that may 
be derived with the assistance of 
another audio oscillator. This proce- 
dure won't be described in detail since 
most general radio texts cover fre- 
quency measurement by means of Lis - 
sajous patterns. Other positions of R,a 
can be calibrated in frequency at the 
same time. The d.c. voltages corre- 
sponding to these frequencies should 
be noted on the v.t.v.m. connected to 
the "Cal." jacks. 

When the generator is putting out 
a steady 20 kc. audio tone, the v.t.v.m. 
reading is noted. This voltage is that 
applied to the reactance tube grid. 
Now, knowing this voltage for 20 kc., 
one can calibrate the saw -tooth volt- 
age being applied to the reactance 

(Continued on page 140) 
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Top -chassis view of the audio sweep generator. The crystal is mounted adjacent to 
V. the fixed oscillator. V:, the variable oscillator- reactance tube is shielded. 

Fig. 3. Complete schematic diagram of the audio frequency sweep generator. Neon tube oscillator is used for the sweep. 
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By WALTER H. BUCHSBAUM 
Television Consultant, RADIO & TV NEWS 

Stabilized i.f. stages and innovations in color 

sync and luminance circuits are notable features. 

THE PACKARD -BELL Model 21CT-1, 
shown in Fig. 1, and Model 21CC -1 
both use the 98C -1 chassis and are, 

therefore, identical in all technical re- 
spects. The one exception is that the 
latter model is a full console with two 
6" x 9" speakers. Important features of 
the chassis, circuitry, and adjustment 
will be described in this article. 

The Packard -Bell color sets use a 
single -pan horizontal chassis on which 
six sub -assemblies are mounted. Five 
sub -assemblies are printed -wiring 
boards, while the sixth uses conven- 
tional wiring and contains the color - 
demodulator and color -sync section. 
One printed -wiring board contains the 
horizontal -oscillator tube and synchro- 
guide circuit, while another board has 
two tubes operating as vertical oscil- 
lator- output and sync- separator sec- 
tion. The video stages and noise in- 
verter comprise a third sub -assembly. 
Three stages of i.f. and the two diode 
detectors are mounted on the fourth 
printed -wiring board. Five tubes per- 
forming the a.g.c., sync, and sound 
functions make up the fifth and largest 
printed- circuit assembly. 

This color set has 29 receiving tubes 
plus the 21AXP22 round, shadow - 
mask, color picture tube. There are no 
selenium rectifiers, but three crystal 
diodes and one oscillator crystal are 
used. The tuner, mounted separately 
in one corner of the cabinet, is the 
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Fig. 1. Although shown with legs, Model 
21CT -1 is a basic table color receiver. 

Standard Coil "Neutrode," which has 
quite good noise and gain characteris- 
tics. It is a turret tuner intended pri- 
marily for v.h.f. reception, but coil 
strips can be added to receive any de- 
sired u.h.f. channels, as with other 
tuners of this make. 

Installation and Adjustment 
As with all color receivers, it is nec- 

essary to use a good antenna, usually 
an outdoor type, which provides ghost - 
free reception. The problem of select- 
ing an antenna suitable for color TV 
has been discussed in these pages be- 
fore, and the Packard -Bell receiver is 
as subject to antenna limitations as 
any other set. Similarly, the problem 
of color purity and the effects of mag- 
netization have been described in re- 
cent articles on Motorola and other 
color sets. 

In determining the location of the 
receiver in the customer's home, sev- 
eral important factors should be con- 
sidered. In addition to the usual mono- 
chrome requirements of accessible a.c. 
power and antenna lead -in; it is also 
important to provide adequate venti- 
lation. This only means that the set 
should not be placed flush against the 
wall or against some heavy drapes 
which prevent the warm air from the 
chassis from escaping through the rear 
ventilating holes. The color set should 
also be located away from large metal 

objects such as radiators. Another fac- 
tor to remember in any installation is 
that final purity and convergence ad- 
justments should be made right at the 
permanent location and, if the set has 
to be moved, it should be returned to 
its original spot before purity is ad- 
justed again. 

In addition to the controls normally 
found on monochrome receivers, there 
are two color controls, hue and chroma 
gain, available for consumer operation. 
Service adjustments are accessible 
only when the rear cover and the front 
subpanel are removed. To obtain ac- 
cess to some of the front service ad- 
justments, the knobs of some of the 
consumer -available controls must be 
removed. Although these single knobs 
give the appearance of single controls, 
each conceals an inner concentric ad- 
justment that is accessible only after 
the knob is taken off. Thus the noise - 
threshold adjustment is hidden inside 
the tone control and the contrast con- 
trol conceals the a.g.c. threshold set- 
ting. Mounted on the front panel are 
the convergence controls, gray -back- 
ground controls, and screen controls. 
This location facilitates adjustment, 
since availability from the front per- 
mits the technician to observe the pic- 
ture -tube screen at the same time 
without awkwardness. 

The rear of the chassis, shown in 
Fig. 2, contains the two centering con- 
trols, the width switch, and the focus 
control. The matrix balance, killer 
threshold, and automatic color level 
adjustments are also located here. 
Tunable coils, such as the i.f. and color 
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sync, are all accessible from the top or 
bottom of the chassis. 

Note the terminal strip visible in 
Fig. 2, containing important test 
points. Additional test points are lo- 
cated on each of the printed- circuit 
assemblies, and the various plugs also 
can be used for troubleshooting. The 
tuner, for example, is connected to the 
main chassis by two cables. One car- 
ries the filament, "B + ", and a.g.c. volt- 
ages, while a coaxial connector is used 
for the i.f. signal. Separate plugs and 
cables are also used for the yoke, con- 
vergence assembly, and CRT socket. 

Four fuses are used, two of them lo- 
cated at the top of the chassis next to 
the horizontal -oscillator assembly. A 
2- ampere fuse protects the 300 -volt 
EB +" line and a separate %- ampere 
fuse is in series with the 380 -volt bus. 
A loop of #22 wire is used as fuse for 
the 6.3 -volt filaments and a 0.3- ampere 
fuse is in series with the cathode of 
the horizontal- output amplifier. 

Circuit Features 
The three i.f. stages are unique only 

in that the tuning capacitors are the 
type having a negative- temperature 
coefficient. This is done to maintain 
accurate alignment over a wide range 
of temperatures; in other words, the 
bandpass will be essentially the same 
right after warm -up and after hours 
of operation. When repairing any of 
the tuned circuits in the Packard -Bell 
sets. it is therefore important to use 
the correct replacement capacitor, not 
only as concerns capacity but also 
temperature coefficient. 

While some previously described 
color sets use a bridge -T sound rejec- 
tion filter with an adjustable resistor 
in the first i.f. stages, this receiver has 
a sound rejection potentiometer in the 
video- detector transformer network. 
Another innovation is the separate 
a.g.c. bias supplied to the tuner. This 
is part of the keyed a.g.c. system, but 
has "B +" added to provide delay on 
weak signals. Conventional keyed 
a.g.c. is supplied to the i.f. stages. 

The luminance or main video channel 
uses the so- called bootstrap circuit to 
feed the second video amplifier. A 
combination of cathode and plate 
coupling is utilized to operate the now 
familiar noise gating circuit. The 
cathode drives the 2nd video amplifier 
while the plate output goes to the color 
sub -assembly. As in most other sets, 
the brightness or monochrome signal is 
applied to the three picture -tube cath- 
odes. In this color set, however, the 
cathodes are not connected together 
but rather form part of a voltage -di- 
vider network, as shown in Fig. 3. This 
network supplies 100% of the signal to 
the red electron gun, 80 %r to the green, 
and 60% to the blue. By establishing 
this distribution at the cathode, the 
gray adjustment of the monochrome 
picture is made less critical. Note that 
the vertical blanking pulse is added at 
the top of the divider. The horizontal 
blanking pulse is added to the three 
grids through a separate blanking 

August. 1957 

Fig. 2. The terminal 
strip visible in this 
rear view of the 
chassis has impor. 
tant test points. 
Many additional 
service adjustments 
are also available at 
the rear. Other key 
test points are on 
separate subchassis 
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amplifier. This arrangement is not 
shown. 

The color section has two stages of 
bandpass amplification and uses 6BY6 
pentagrid tubes as synchronous color 
demodulators. In this system, the 
chroma signal is applied to the #1 grid 
and the color sync signal to the #3 
grid. At the plate, the demodulated 
color video signal is then developed. 
The output of the two demodulators 
is matrixed to three amplifiers provid- 
ing the red, green, and blue color - 
difference signals. One novel control 
is the matrix balance potentiometer, 
which connects both demodulator cath- 
odes to ground and thereby establishes 
amplitude balance between the tubes. 

The color sync circuit is novel in 
several respects. At first glance, the 
circuit in Fig. 4 may appear to be a 
simple crystal -controlled 3.58 -mc. os- 
cillator. Most previously described 
oscillators have been preceded by a 
reactance control tube which, in turn, 
was controlled by a phase detector. 
In the G -E set, the crystal was made 
to oscillate or "ring" directly, and its 
output was then amplified and limited. 
Fig. 4 contains no limiting amplifiers, 
nor does it appear that the crystal 
ringing system is used. Actually the 
operation of this stage is based on the 
coincidence of the color burst with the 
natural crystal -controlled oscillations. 
The oscillatory network consists of 
L,, and their associated capacitors. In 
this system the crystal acts as series - 
resonant circuit. 

The flyback pulses on the control 
and screen grids of the burst amplifier 
will permit the tube to conduct during 

Fig. 3. A divider Leeds CRT cathodes. 

that period, but it is cut off during the 
rest of the horizontal sweep. 

When a color signal is received, the 
color burst is passed through the burst 
amplifier and applied to the injection - 
type crystal oscillator. The output of 
the oscillator is distributed, through 
the winding of T5, to the #3 grids of 
the two demodulators. By changing 
the resistance in series with a capaci- 
tor, the relative phase of one of the 
sync signals is varied. Hue control is 
thus achieved. 

Diode 1N367 rectifies part of the os- 
cillations on the grid of the 3.58 -mc. 
oscillator and develops a bias which is 
used to cut off the color killer and to 
control the chroma amplifier gain. If 
this bias is not present, the color killer 
tube will conduct and develop cut -off 
bias, which controls the #1 grids of 
the demodulators. It would appear 
that the color sync circuit of the Pack - 

(Continued on page 106) 
Fig. 4. Color sync circuit matches transmitted burst with crystal oscillations. 
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% Transistor Terminology 
By 

ED BUKSTEIN 
Northwestern Television and Electronics Institute 

Minneapolis, Minnesota 

For a true understanding of semiconductors, you 

must be able "to speak the language ". Here is how. 

THE transistor has now ceased to 
be an experimental device and has 
become, instead, a commercial real- 

ity. The technician who fails to recog- 
nize this fact and does not prepare 
himself accordingly, faces a future as 
limited as that of an automobile me- 
chanic who does not acquaint himself 
with automatic transmissions. In his 
attempts to read up on transistors, the 
technician too often finds himself en- 
gulfed in a fog of unfamiliar termi- 
nology. Such terms as injected carriers, 
intrinsic semiconductor, trivalent im- 
purity, etc. are from the vocabulary 
of the semiconductor physicist and to 
the average technician are as mean- 
ingless as Sanskrit. It is the purpose of 
this article to define, in terms familiar 
to the technician, the terminology of 
transistor physics. 

In some substances, the atoms are 
arranged in neat, orderly geometric 
patterns, like oranges in a newly 
packed crate. These are known as crys- 
talline substances in order to distin- 
guish them from materials in which 
the atoms, like grain3 of sand on a 
beach, have no regular pattern of 
arrangement. Because of the geometric 
orientation of their atoms, crystalline 
substances have characteristic shapes. 
A familiar example is the six -sided rod 
of quartz in its natural state. 

Germanium is a crystalline sub- 
stance whose electrical resistance is 
too great to permit its use as a con- 
ductor and too low to be used as an 
insulator. For this reason, germanium 
is classified as a semiconductor. In 
each atom of germanium, 32 electrons 
revolve around the nucleus. These 
planet -like electrons are located in 
four orbits or rings. The outer orbit, 
known as the valence ring, contains 
four of the electrons. In a germanium 
crystal, the four valence ring elec- 
trons of each atom are associated with 
the valence ring electrons of adjacent 
atoms. These associations or partner- 
ships of outer orbit electrons are 
known as valence bonds or covalent 
bonds. To illustrate the concept of 
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valence bonds with a purely mechan- 
ical analogy, consider a floor made 
up of hexagonal tiles as shown in 
Fig. 1. It is apparent that tiles of 
this particular shape will fit together 
perfectly, and that each tile is asso- 
ciated with six adjacent tiles. An 
analogous relationship exists in the 
atomic structure of a germanium crys- 
tal. As shown in Fig. 1, each outer 
orbit electron is associated with an 
outer orbit electron of an adjacent 
atom. Since no outer orbit electron is 
without a mate, the atoms (like the 
tiles) fit together perfectly. The chem- 
ist describes this situation by saying 
that all of the valence bonds are 
satisfied. As is common practice, only 
the outer orbit or valence electrons 
are shown in the drawing of Fig. 1 
shown below. 

Consider now the consequence of 
replacing one of the tiles of Fig. 1 
with a tile having a different number 
of sides. It is immediately apparent 
that such a tile will not fit. Either 
it will overlap adjacent tiles or will 
leave empty spaces. These structural 
defects have analogies in the tran- 
sistor. If one of the atoms of Fig. 1 
is replaced with an atom having either 
too many or too few outer orbit elec- 
trons, this impurity atom will not 
properly fit into the structure of the 
crystal. Either there will be an over- 
lap (extra electron) or an empty spot 
(hole) in the structure, depending up- 
on the number of valence electrons 
in the impurity atom. Under these 
conditions, all of the outer orbit 
electrons do not have mates. In the 
language of the chemist, all of the 
valence bonds are not satisfied. In 
transistor physics, such structural im- 
perfections are known as lattice de- 
fects and are intentionally created by 
introducing impurity atoms into the 
semiconductor material. By definition, 
an impurity atom is one having either 
more or less valence electrons than 
the atoms of the semiconductor to 
which it is added. 

When the chemical impurity added 

to a semiconductor material has few- 
er valence electrons than the atoms of 
the semiconductor, the impurity is 
known as an acceptor. For example, 
boron is an acceptor when added to 
germanium because it has only three 
outer orbit electrons as compared to 
four for germanium. As a consequence, 
each boron atom will rob or accept 
a valence electron from an atom of 
germanium. The site formerly occu- 
pied by the stolen electron is known 
as a hole. Because it is the conse- 
quence of a missing electron, the hole 
possesses the properties of a positively 
charged particle. This condition is 
shown schematically in Fig. 2. Since 
its atoms contain three valence elec- 
trons, boron is known as a trivalent 
impurity. Indium, gallium, and alu- 
minum are also trivalent and there- 
fore are acceptors with respect to 
germanium. Germanium to which ac- 
ceptor impurities have been added is 
characterized by an abundance of holes 
and is therefore known as positive 
or p -type germanium. 

When the chemical impurity added 
to the semiconductor material has 
more valence electrons than the atoms 
of the semiconductor, the impurity is 
known as a donor. For example, ar- 
senic is a donor when added to ger- 
manium because it has five outer orbit 
electrons as compared to four for 
germanium. As a result, each arsenic 
atom provides one extra electron 
which is not in valence bond and 
therefore free to act as a current 
carrier. This condition is shown sche- 
matically in Fig. 2. Since its atoms 
contain five valence electrons, arsenic 
is known as a pentavalent impurity. 
Germanium, to which donor impur- 
ities have been added, is character- 
ized by an abundance of electrons and 
is therefore known as negative or 
n -type germanium. 

Fig. 1. Hexagonal tiles fit together 
perfectly. Each tile is associated with 
six adjacent tiles. Atoms of ger- 
manium fit together perfectly. The four 
outer orbit electrons of each atom 
are associated with outer orbit elec- 
trons of adjacent atoms. Such associ- 
ations are called "valence" bonds. 
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Since its atoms contain four valence 
electrons, germanium is known as a 
tetravalent element. When the ger- 
manium is pure or when it contains 
equal amounts of donor and acceptor 
impurities, it is referred to as in- 
trinsic germanium. 

A junction diode is made up of 
n -type and p -type germanium as 
shown in Fig. 3. When the negative 
terminal of a battery is connected to 
the n -type (electron -rich) layer of the 
junction, and the positive terminal 
is connected to the p -type (hole -rich) 
layer, the diode is biased in the for- 
ward direction. Under these condi- 
tions, the electrons in the n -type layer 
are repelled by the negative terminal 
of the battery and move toward the 
junction. At the same time. the holes 
in the p -type layer are repelled by 
the positive terminal of the battery 
and also move toward the junction. 
At the junction, the electrons and the 
holes effectively neutralize each other 
and permit current flow. This repre- 
sents the low resistance direction of 
the junction diode. When the polarity 
of the battery is reversed, the elec- 
trons in the n -type layer and the 
holes in the p -type layer move away 
from the junction. Very little current 
can now flow across the junction be- 
cause there are few current carriers 
in this region. This is referred to as 
reverse bias and represents the high 
resistance direction of the junction 
diode. 

The junction transistor consists of 
two back -to -back junction diodes with 
the center layer (known as the base) 
participating in both junctions. The 
input junction (emitter and base) is 
biased in the forward direction, and 
the output junction (collector and 
base) is biased in the reverse direc- 
tion. The transistor shown in Fig. 3C 
consists of a layer of p -type germa- 
nium between two layers of n -type 
germanium. This is known as an n -p -n 
transistor. An opposite arrangement 
is used in the p -n -p transistor and 
the battery polarities must be oppo- 
site those shown in Fig. 3C. 

In some respects, the emitter of a 
transistor is comparable to the cath- 
ode of a vacuum tube since both 
emit or inject the current carriers. 
In the transistor, the injected car- 
riers may be either electrons or holes. 
In the operation of an n -p -n tran- 
sistor, a negative potential is applied 
to the emitter and electrons are 
repelled from emitter to base. The 
emitter has thus injected carriers into 
the base region. The emitter of a p -n -p 
transistor is made positive with re- 
spect to base. Each electron attracted 
towards the positive terminal of the 
battery leaves a hole at its former 
location. The hole then captures an 
electron from an adjacent atom, cre- 
ating another hole farther back to- 
ward the base. In effect, the emitter 
has injected holes into the base region. 

The collector -base junction is biased 
in the reverse direction and the cur- 
rent flow is therefore relatively small. 
This current, however, is increased b 
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the presence of the additional car - 
riers .._injected by the emitter. When 
an input signal is applied to the 
transistor, it varies the number of 
carriers injected into the base region 
and therefore varies the collector cur- 
rent. The ratio of the change of 
collector current to the change of 
emitter current (with collector volt- 
age held constant) is known as the 
alpha of the transistor. Since it spe- 
cifies the ratio of the output to input 
current, alpha is the current gain of 
the transistor. Alpha is defined with 
respect to the common base circuit, a 
configuration in which the base is 
common to both the input and the 
output circuit. The alpha of a junction 
transistor is less than unity because 
some of the carriers injected by the 
emitter are neutralized in the base 
region and therefore do not reach 
the collector. For example, some of 
the electrons injected by the emitter 
of an n -p -n transistor are neutralized 
in the hole -rich base region. In the 
p -n -p transistor, the injected carriers 
are holes, and some of them are neu- 
tralized in the electron -rich base. It 
is for this reason that the output 
current is less than the input cur- 
rent. The alpha of junction transistors 
commercially available is in the range 
of 0.80 to 0.99. The higher values of 
alpha (approaching unity) are ob- 
tained when the base layer of the 
transistor is made very thin. The 
injected carriers then pass through 
the base in less time and fewer of 
them are neutralized. 

Because the alpha of a transistor 
is less than one does not mean that 
it is incapable of producing voltage 
gain. The feature of the transistor 
that makes voltage gain possible is 

Fig. 2. Since boron has only three 
valence electrons, one of the valence 
bonds is left unsatisfied when an atom 
of boron is added to germanium. 
The "missing" electron creates a hole 
in the crystal structure. When ar- 
senic is added to germanium, each 
atom contributes a surplus electron. 
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Fig. 3. The base-collector junction 
of the transistor is biased in the re- 
verse direction, but current flow is 
increased by the presence of carri- 
ers injected by emitter. Input current 
therefore controls output current. 

the high output resistance as compared 
to the input resistance. Even though 
the output current is slightly less 
than the input current, it flows 
through a higher value of resistance 
and therefore produces a signal volt- 
age of greater magnitude than that 
of the input signal. For the same 
reason, the transistor is capable of 
power gain. 

When a transistor is connected in 
a common emitter circuit, the input 
signal is applied to the base and the 
output is taken from the collector. 
With this configuration, a current gain 
greater than unity can be achieved. 
This base -to- collector current gain is 
known as beta, and values of 30 to 
40 are common for commercially avail- 
able transistors. The beta of a tran- 
sistor is related to its alpha as follows: 
beta = alpha/ (1 - alpha). From this 
relationship, it is apparent that the 
beta of a transistor becomes greater 
as its alpha approaches unity. 

The vacuum tube is a voltage -oper- 
ated device and bias voltage is used 
to establish the desired operating 
point. The input signal then swings 
the grid around this operating point. 
The transistor, however, is a current - 
operated device. A steady d. c. bias 
current is used to establish the initial 
condition and the input signal then 
swings this current around the oper- 
ating point. In the common emitter 
circuit, the input signal is applied to 
the base of the transistor. The steady 
bias current, upon which the signal 
current is superimposed, is known as 
the base bias current. In the common 
emitter circuit shown in Fig. 4A, 
battery B, supplies the base bias cur- 
rent, and battery B. is used to bias 
the collector circuit. Fig. 4B is a cir- 
cuit arrangement which uses a single 
battery for biasing both input and 
output circuits. Resistor R determines 
the magnitude of the base bias cur - 

(Continued on page 105) 
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Amazing 

Surface 

Barrier 

Transistor 
Recent availability of SB transistors now makes it 

important to learn something about these new types. 

YEARS ago, when junction transis- 
tors were just beginning to nudge 
the one -megacycle limit of useful 

operation, surface -barrier transistors 
were percolating away at 30 mc. and 
higher. And, to top it all, they were 
doing this with absurdly small values 
of collector voltage and current -small 
even by ordinary transistor standards. 
Today, the surface- barrier transistor, 
in its particular field of application, 
still remains without peer. 

Yet, in the popular technical mag- 
azines, this surface -barrier transistor 
has received hardly more than a casual 
mention. The reason for this is sim- 
ple. The SB transistor has not been 
an "available" transistor. Surface - 
barrier transistors have been with us 
for a long time, but only on an engi- 
neering sample basis; and their devel- 
opment and potentialities largely have 
hidden in the laboratory and between 
the pages of learned journals. 

This situation has been given a com- 
plete about face. Anyone with a few 
dollars in his pocket can now buy a 
surface -barrier transistor. In fact, he 
can choose from several types. Some 
units have cut -off frequencies as high 
as 60 mc. 

Surface -barrier transistors are be- 
ginning to appear in personal receiv- 
ers and automobile radios. At least 
one piece of ham gear has appeared 
using this fabulous transistor. Mili- 
tary equipment, too, now employs the 
SB transistor, dispelling early rumors 
that this unit was undesirably fragile 
and delicate. The current availability 
of this . component will undoubtedly 
kindle a wildfire of interest in sur- 
face- barrier transistor applications and 
circuitry. 

In this article we will hit the high 
spots of the SBT, its theory, history 
of development, and present some 
practical applications and circuits. 
Some of the things the SBT can do 
really make a person's mouth hang 
open. As an enticement to read fur- 
ther, we will tell you in advance that 
one of the circuits is a scale -of -two 
counter containing only four compo- 
nents -two SBT's and two resistors! If 
the SBT is unique, which it is, some 
of its circuits are even more unique. 

The Name 

By now, the curious reader has un- 
doubtedly wondered how the name 
"surface- barrier transistor" is derived. 

Fig. L Jets of electrolyte stream from nozzles toward the ger- 
manium wafer during the manufacture of the SB transistor. 
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Here are some new Philco surface - 
barrier transistors, shown actual size. 

By EDWIN BOHR 

Briefly, we can hint at an answer to 
this question by indicating that the 
ordinary diffused junction transistor 
contains two forms of semiconducting 
material. In contrast, the SBT con- 
tains only one form. Available diffused 
junction transistors are either p -n -p 
or n -p -n types. Available SBT's are 
simply n -type transistors. The emit- 
ter and collector of the SBT both are 
formed by plating to the surface of 
germanium, forming a surface- barrier 
rectifying interface. 

Momentarily, we are dropping the 
theory right here. An understanding 
of semiconductor physics is, of course, 
anything but easy and necessitates 
a broad knowledge in many direct and 
accessory fields. After all, to run, one 
must first learn to crawl and then to 
walk. We, alas, can't do it all in fif- 
teen hundred words. However, we can 
still give the reader plenty of good 
functional "walking" information. 
Don't worry, we will be back to the 
theory in a few paragraphs. 

History 

The SBT is a development of the 
Philco Corporation and, at present, 
they and Sprague Electric Co. are the 
only manufacturers. Just as the tran- 
sistor was an outgrowth of research 
into the field of solids, the SBT was the 
result of further Philco research into 
changes in the properties of germa- 
nium just beneath the crystal's surface. 

Atoms of germanium behave very 
differently at the surface of a crystal 
from the way they do in the interior. 
The changed behavior extends from 
the surface into the crystal for a depth 
of about one ten -thousandth of an 
inch, forming a so- called surface bar- 
rier. Scientists found the SB effect 
can be utilized to form a useful ampli- 
fying semiconductor device if several 
special conditions can be met. 

First, electrodes must be attached 
to the germanium in a way that will 
produce a minimum distance between 
the collector and emitter. This dis- 
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tance between collector and emitter 
must be the same order of thickness 
as the surface barrier. Second, the 
germanium must be completely free 
from contamination or physical strain. 

These are problems of the highest 
degree. Nevertheless, by the magic of 
modern technology, they have been 
solved. In fact, the spacing between 
emitter and collector in the SBT has 
actually been reduced to a few thous- 
andths of a millimeter and with tol- 
erances of a millionth of an inch. This 
small miracle is accomplished by a 
clever process called "electrolytic ma- 
chining." 

Electrolytic Machining 
To begin the manufacture of SST's, 

blanks of single -crystal n -type ger- 
manium are cut and etched to a thick- 
ness of 0.003 inch. The blank is next 
placed between two tiny glass nozzles, 
mounted on a common axis. Jets of 
electrolyte stream from the nozzles 
toward the germanium wafer. An elec- 
tric current passes through this stream 
of electrolyte, removing the germa- 
nium under the point of impact, an 
action that is the reverse of electro- 
plating. Fig. 1 shows this arrangement 
clearly. 

As the electrolytic machining pro- 
ceeds, the emitter and collector sur- 
face barriers begin to approach each 
other, the current density reduces, 
thus slowing down the etching for 
vernier control of the process. This 
reverse- plating, or etch process, has 
now caused two pits to form in the 
germanium blank. The remaining 
thickness of germanium between the 
pits can be controlled to ± 5 %. Ninety 
to 120 seconds are required for this 
etch. 

By instantaneous reversal of current 
through the electrolyte, the drilling 
process is stopped and indium emitter 
and collector electrodes are plated to 
the surfaces of the cavities. All of 
this is done without interrupting the 
stream of electrolyte. Indium, inci- 
dentally, is the same metal used to 
form the p -type germanium in p -n -p 
junction transistors. 

In the finished transistor the col- 
lector is twice as large in diameter 
as the emitter. Hairlike leads are at- 
tached to the indium electrodes and 
the transistor is ready for hermetic 
sealing into a small cylindrical case. 

Performance 
Cut -off frequencies for all transis- 

tors are given in terms of a grounded - 
base circuit. For grounded- emitter and 
grounded -collector service, the high - 
frequency performance begins to roll 
off at a frequency approximately equal 
to the grounded -base cut -off frequency 
divided by the beta gain of the tran- 
sistor. 

Applying this rule, we see that a 
conventional diffused junction tran- 
sistor, with a 20 mc. cut-off and a 
beta of 60 performancewise, begins to 
deteriorate at one -third of a mega- 
cycle. In contrast, the SBT may have 
a cut -off frequency of 60 mc. and a 
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beta of 10. This means the SBT gain 
is smooth up to six megacycles. Tests 
made with the SBT show that it gives 
unprecedented performance as a su- 
perhet mixer. Too, it has the largest 
bandwidth -gain product of any avail- 
able transistor, making it really prac- 
tical for wide -band video and i.f. am- 
plifier applications. 

To top it all, the SBT does this at 
collector voltages and power levels re- 
markably lower than those of conven- 
tional transistors. A 30 mc. SBT 
oscillator, for example, can easily op- 
erate at a collector potential of 3 volts 
and a current of 0.5 milliamp! A port- 
able receiver using the SBT's will op- 
erate from a small three -volt battery. 
Using conventional transistors, about 
nine volts are usually considered to be 
necessary. 

Characteristics 
Table 1 provides the more important 

features on available Philco units. Of 
these, the SB -100 was the first com- 
mercially available SBT. This SB -100 
and the L -5108 are generally the most 
useful for high -frequency and ama- 
teur -band applications. The L -5116 
will oscillate to 90 mc. 

Three SBT's, the AO -1, L- 5113 -L, 
and L- 5114 -L, are types made avail- 
able for particular customer require- 
ments. The AO -1 is an inexpensive 
SBT and its user can probably expect 
widely varying characteristics. Service 
technicians will find the L- 5113 -L and 
L- 5114 -L used in battery sets. The 
L- 5113 -L is used for converter and 
second detector service and the 
L- 5114 -L for i.f. applications. 

Types 2N128 and 2N129 are mili- 
tary- version SBT's. Undoubtedly, per- 
sonnel in the armed services will be 
seeing plenty of these transistors in 
FM receivers. 

Another SBT, the 2N240, is avail- 
able for computer and high -speed 
switching circuits. This type has con- 
trolled saturation characteristics, fit- 
ting it for numerous ultra -simple di- 

(Continued on page 122) 
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Fig. 2. (A) Osc. and (B) superregen circuit. 

Fig. 3. (A) D.c. amp. (B) Bi- stable circuit. 

Fig. 4. Wide -band video frequency amplifier. 

Table 1. Types and characteristics of typical Philco SB transistors. 

TYPE APPLICATION CUT -OFF MINIMUM COLL. POWER DC. COLL. MAX. D.C. 
(mc.) o /,i DISS. (mw.) VOLTS COLL. MA. 

AO-1' 
L-5108 

r.f. -osc. i.f. 
osc.-amp. 

L- 5113 -L' b.c. receiver 
cony., 2nd det. 

L- 5114 -L' b.c. receiver i.f. 
L -5116 mixer osc. amp. 

2N128 

2N129 

2N240 

SB-100 

osc., osc.- mixer. 
cony., detector, 
video amp. -MILI- 

TARY 
r.f., 1.f., video - 

MILITARY 
computer switch- 
ing circuits, di- 
rect- coupled amp. 
video, switching, 
ri.. I.L. mixer 

40 not specified 10 -4.5 -5 
601 10t 10 -4.5 V. -5 
70ít 

90tí .9tt 10 -7 V,.," 
-4.5 LI," -3 

6511 .95 30 -4.5 Vo," -5 
-10 V,N 

6011 .92 30 -5 
-10 V,.,," 

301' 10 -6V,," -15 

45út 2011 10 -5 

Customer type. see text: 11 typical: t minimum: " absolute maximum: V = collector 
voltage. grounded emitter: V,. = collector voltage, grounded base. 
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$6950 

* An improved model of what was already an 
outstanding instrument. 

* Performance is unmatched in this price ran 

* Incorporates the extra features required 
for color TV servicing. 

HEATHKIT ETCHED CIRCUIT, PUSH -PULL 

5" Oscilloscope Kit 
COLOR TV 

The previous Heathkit oscilloscope(Model 0 -10) which 
was already a most remarkable instrument, has been im- 
proved even further with the release of the Heathkit 
Model 0 -11. It incorporates all the outstanding features 
of the preceding model, plus improved vertical linearity, 
better sync stability, especially at low frequencies, and 
much -improved over -all stability of operation, including 
less vertical bounce with changes in level. These improve- 
ments in the Model 0 -11 circuit make it even more ideally 
suited for color TV servicing, and for critical observations 
in the electronic laboratory. Vertical response extends 
from 2 CPS to 5 MC without extra switching. Response 
only down 2.2' DB at 3.58 MC. The 11 -tube circuit 
features a 5UP1 cathode -ray tube. Sync circuit functions 
effectively from 20 CPS to better than 500 kc in five steps. 
Modern etched circuit boards employed in the oscillo- 
scope circuit cut assembly time almost in half, permit a 
level of circuit stability never before achieved in an 
oscilloscope of this type, and insure against errors in 
assembly. Both vertical and horizontal output amplifiers 
are push -pull. Built -in peak -to -peak calibrating source - 
step-attenuated input - plastic molded capacitors and top - 
quality parts throughout - pre- formed and cabled wiring 
harness - and numerous other "extra" features. A pro- 
fessional instrument for the serviceshop or laboratory. 
Compare its specifications with those of scopes selling in 
much higher price brackets. You can't beat it! 

A FULL YEAR TO PAY 

5 

REASONS 
WHY 

SEND FOR DETAILS OF HEATH 

TIME- PAYMENT PLAN. 

FEWER DOLLARS BRING MORE REAL 
QUALITY. 

Factory -to -you sales eliminate extra profit margin. 
"Build -it- yourself" eliminates labor charge. 
Heath purchasing power cuts component costs. 

PERSONAL SERVICE ASSURES 
CUSTOMER SATISFACTION. 

You deal directly with the manufacturer. 
We are interested in you before and after sale. 

HEATH r' COMPANY 
A SUBSIDIARY OF DAYSTROM, INC. 

BENTON HARBOR 15, MICH. 
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ARE YOUR BEST BUY... 
3 PROVEN DESIGNS MEAN RELIABLE 

PERFORMANCE. 
Research and development efforts concentrated on kits 
only. 
All kits guaranteed to meet advertised specifications. 

4 EVERY KIT BACKED BY WORLD -WIDE 
REPUTATION. 

The world's largest manufacturer of electronic equip- 
ment in kit form. 
Producer of more than a million electronic kits for the 
home workshop and industry. 

S EASY TIME -PAYMENT PLAN TO FIT YOUR 
BUDGET. 
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GREATEST SELECTION 
. . 

Whether your particular special interest is in servicing, 
ham -radio, high- fldelity, or just experimenting 

there are 
Heafhkifs to fill your needs. You can equip an entire 
service shop or lob, buy a complete ham station or high- 
fidelity system, 

or s t up a more 
ally deluxe home workshop, 

by 
ourcelf" electronic kits by 

than 70 different "do -it- the kits displayed y Heath. Just glance through of 
the 

the tremendous in this 
ad, and you will get some idea 

elec- 
tronic equipment Y of low- priced, high-quality availoble, fY elec 

14 Cut HEATHKIT ETCHED CIRCUIT 

5" Oscilloscope Kit 
*. Brand new model with improved performance 

specifications. 

* Full 5" scope for service work at a remarkably 
low price. 

* Attractively styled front panel in charcoal gray with 
sharp white lettering. 

* Easy to build from step -by -step instructions and large 
pictorials. Not necessary to read schematic. 

This new and improved oscilloscope retains all the outstanding features of the 
preceding model, but provides wider vertical frequency response, extended sweep - 
generator coverage, and increased stability. A new tube complement and improve- 
ments in the circuit make these new features possible. Vertical frequency response 
is essentially flat to over 1 mc, and down only 11/2 DB at 500 kc. The sweep 
generator multivibrator functions reliably from 30 to 200,000 CPS, almost twice 
the coverage provided by the previous model. Deflection amplifiers are push -pull, 
and modern etched circuits are employed in critical parts of the design. A 5BP1 
cathode -ray tube is used. The scope features external or internal sweep and sync, 
one volt peak -to -peak reference voltage, 3- position step- attenuated input, adjustable 
spot -shape control, and many other "extras" not expected at this price level. A 
calibrated grid screen is also provided for the face of the CRT, allowing more 
precise observation of wave shapes displayed. The new Model 0M -2 is designed 
for general application wherever a reliable instrument with good response charac- 
teristics may be required. Complete step -by -step instructions and large pictorial 
diagrams assure easy assembly. 

HEATHKIT LOW CAPACITY PROBE KIT 
Oscilloscope investigation of high frequency, high im- 
pedance, or broad bandwidth circuits encountered in 
television requires the use of a low -capacity probe to 
prevent loss of gain, circuit loading, or waveform dis- 
tortion. The Heathkit low- capacity probe may be used 
with your oscilloscope to eliminate 
these effects. It features a variable cap- No. 342 

acitor, to provide correct instrument 
Se7 
e 

impedance match. Also, the ratio of 
attenuation can be varied. Shpg. Wl. 1 Lb. 

HEATHKIT ELECTRONIC SWITCH KIT 
This handy device allows simultaneous oscilloscope observation of 
two signals by producing both signals, alternately, at its output. It 
features an all- electronic switching circuit, with no moving parts. 
Four switching rates are selected by a panel switch. Provides actual 
gain for input signals, and has a frequency response of t 1 DB from 
0 to 100 kc. Sync output provided to control and 
stabilize scope sweep. Will function at signal levels as 
low as 0.1 volt. This modern device finds many ap- 
plications in the laboratory and service shop. It 
employs an entirely new circuit, and yet is priced 
lower than its predecessor. 

MODEL S -3 

$219,5 
Shpg. Wt. 8 Lbr. 

HEATHKIT SCOPE DEMODULATOR PROBE KIT 
Extend the usefulness of your oscilloscope by employing 
this probe. Makes it possible to observe modulation of 
RF or IF carriers found in TV and radio receivers. 
Functions much like an AM detector to pass only modu- 
lation Of signal, and not the signal itself. Among other 
uses, it will be helpful in alignment 
work, as a signal tracer, and for deter- NO. 337 -C 
mining relative gain. Applied voltage 
limits are 30 volts (RMS) and 500 
volts DC. It uses an etched circuit__ Shpg. WI. I ay 
board to simplify assembly. 

August. 1957 

HEATHKIT VOLTAGE CALIBRATOR KIT 
This entirely new voltage calibrator produces near -perfect square 
wave signals of known amplitude. Precision 1% attenuator resistors 
assure accurate output amplitude, and multivibrator circuit guaran- 
tees good, sharp square waves, as distinguished from clipped sine 
waves. Output frequency is approximately 1000 CPS. Fixed outputs 
selected by panel switch are; .03, 0.1, 0.3, 1.0, 3.0, 10, 30, and 100 volts 
peak -to- peak.. Allows measurement of unknown 
signal amplitudes by comparing to known peak -to- 

MODEL VC -3 peak output of VC -3 on an oscilloscope. Will also 
double as a square wave generator at 1000 cycles for ;t`i /i5o determining gain, frequency response, or phase - 
shift characteristics of audio amplifiers. Equally Shpg- Wt. 4 Um valuable in the laboratory or in radio and TV service 
shops. 
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HEATHKIT ETCHED CI 
VACUUM 

RCUIT Voltmeter Kit 

* Easy to build -a pleasure to use. 

* 1% precision resistors employed for hig 

* Etched circuit board cuts assembly time 

HEATHKIT Etched Circuit 
RF PROBE KIT 
This RF probe extends the frequency 
response of any Il- megohm VTVM 
so that it will measure RE up to 250 
megacycles within ± 10%. Employs 
printed circuits for increased stability 
and ease of assem- 
bly. Ideal for ex- No. 309 -C 
tendingservice and 5 laboratory appli- q 
cations of your 
Heathkit VTVM. Shpg. Wt. I Lb. 

ETCHED CIRCUIT 
PEAK -TO -PEAK PROBE KIT 

Use this peak -to -peak probe with 
your 11-megohm VTV M to measure 
peak -to -peak voltages directly on 
the DC scales of the instrument. 
Will measure p-to -p voltages in the 
frequency range of 5 kc to 5 mc. 
Employs etched circuit boards for 
increased circuit stability and sim- 
plified construction. Extend the use- 
fulness of your 
VTV M. NOTE: NO. 338 -C 
Not requiredC 
for the Heathkit Shpg. WI. 
V -7A VTVM. 2 Lbs. 

HEATHKIT 30,000 VOLT DC 

HIGH VOLTAGE PROBE KIT 
This probe provides a multiplication factor of 100 on the DC 
Heathkit I 1-megohm VTVM. Precision multiplier resistor n 
the two -color plastic probe body. Plenty of insulation 
for completely safe operation, even at highest TV poten- 
tials. Designed especially for TV service work. 

HEATHKIT 2 
Sensitivity of th 
ranges are 0 -L5 
in the ranges of 
multipliers of X 
ohms. DB rang 
plastic carrying 
on its two -color 
features all I'7 
therefore, valua 

I accuracy. 

in half. 

The fact that this instrument is the world's largest -selling 
VTVM says a great deal about its accuracy, reliability, 
and overall quality. The V -7A is equally popular in the 
laboratory or service shop, and represents an unbelievable 
test equipment bargain, without a corresponding sacrifice 
in quality. Its appearance reflects the performance of 
which it is capable. A large 41/2" panel meter is used for 
indication, with clear, sharp calibrations for all ranges. 
Front panel controls consist of a rotary function switch 
and a rotary range selector switch, zero -adjust, and ohms - 
adjust controls. Precision 1% resistors are used in the 
voltage divider circuits and etched circuits are employed 
for most of the circuitry. This makes the kit much easier 
to build, eliminates the possibility of wiring errors, and 
assures duplication of laboratory instrument performance. 
This multi -function VTVM will measure AC voltage 
(rms), AC voltage (peak -to- peak), DC voltage, and re- 
sistance. There are 7 AC (rms) and DC voltage ranges of 
0 -1.5, 5, 15, 50, 150, 500, and 1500. In addition, there are 
7 peak -to -peak AC ranges of 0 -4, 14, 40, 140, 400, 1400, 
and 4000. 7 ohmmeter ranges provide multiplying factors 
of XI, X10, X100, X1000, XIOK, XIOOK, and X1 meg- 
ohm. Center -scale resistance readings are 10, 100, 1000, 
10K, 100K ohms, I megohm, and 10 megohms. A DB 
scale is also provided. The precision and quality of the 
components used in this VTVM cannot be duplicated at 
this price through any other source. Model V -7A is the 
kind of instrument you will be proud to own and use. 

0,000 OHMS /VOLT VOM KIT 
is instrument is 20,000 ohms -per -volt DC and 5,000 ohms -per -volt AC. Measuring 
. 5, 50. 150. 500, 1500, and 5000 volts for both AC and DC. Also measures current 
0 -I50 microamperes, 15 ma, 150 ma, 500 ma, and 15 a. Resistance ranges provide 
I, X100, and X10,000, resulting in center scale readings of 15, 15,000, and 150,000 

es cover from -10 db to +65 db. Housed in attractive black bakelite case with 
handle, this fine instrument provides a total of 25 meter ranges MODEL MM -1 

scale. It employs a sensitive 50 microampere, 41A meter and /Ifi 
recision multiplier resistors. Requires no external power, and is, $L9 

blc in portable applications where no AC power is available. Shpg. Wt. 6 Lbs. 

ranges of the 
ounted inside 
No. 336 

54só 
Shpg. Wt. 2 Lbs. 

HEATH COMPANY 
A Subsidiary of Doystrom, Inc. 
BENTON HARBOR 15, MICH. 

HEATHKIT HANDITESTER KIT 
The Model M -1 measures AC or DC voltage at 0-10, 30, 300, 
1000, and 5000 volts. Direct current ranges are 0-10 ma, and 
0-100 ma. Ohmmeter ranges are 0 -3000 (30 ohm center scale) 
and 0- 300,000 ohms (3,000 ohms center scale). Uses a 400 
microampere meter for sensitivity of 1000 ohms -per -volt. A 
very popular test device for the home experimeter, electricians, 
and appliance repairmen, and for use as an "extra" instru- 
ment in the service shop. Its small size and rugged construction 
make it perfect for any portable application. MODEL M -1 Easily slips into your tool box, glove corn - 
partment, coat pocket, or desk drawer. Top 
quality, precision components employed 
throughout. 

5145° 
Shpg. WI. 3 lb:. 
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CONTROLLED QUALITY .. . 
Incoming ports inspection, and inspection of ma- terial coming off of our own production line assures you of the finest "build -it- yourself" kit that money can buy. Each kit contains all the components you need for assembly-and you can have confidence in the quality of the parts themselves. In addition to this inspection procedure, an extensive proof - building program for each new kit guarantees easy - to- follow instructions and reliable performance. 

HEATHKIT NEW AUDIO VACUUM TUBE 

Voltmeter Kit 
* Brand new circuit for extended frequency response 

and added stability. 

* Ten accurate ranges from 0 -.01 to 0 -300 volts. 

* Modern, functional panel styling. "On -off" switch 

at both extreme ends of range switch. 

This brand new AC vacuum tube voltmeter emphasizes stability, broad frequency re- 

sponse, and sensitivity. It is designed especially for audio measurements, and low -level AC 

measurements in power supply filters, etc. Employs a cascode amplifier circuit with 

cathode- follower isolation between the input and the amplifier, and between the output 

stage and the preceeding stages. An extremely stable circuit with high input impedance 

(I megohm at 1000 CPS). Response of the AV -3 is essentially flat from 10 CPS to 200 

kc, and is usable for tests even beyond these frequency limits. Increased damping in the 

meter circuit stabilizes the meter for low frequency tests. Nylon insulating bushings at 

the input terminals reduce leakage, and permit the use of the 5 -way Heath binding post. 

The extremely wide voltage range covered by the AV -3 makes it especially valuable not 

only in high- fidelity and service work, but also in experimental laboratories. AC (RMS) 

voltage ranges are 0 -.01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 V. Decibel ranges cover 

-52 DB to +52 DB. An entirely new circuit as compared to the previous model. Em- 

ploys 1% precision multiplier resistors for maximum accuracy. Handles AC. measure- 

ments from a low value of one millivolt to a maximum of 300 volts. 

HEATHKIT AUDIO WATTMETER KIT 

This instrument measures audio power directly at 4, 8, 16, or 

600 ohms. Load resistors are built in. Covers 0-5 MW, 50 

MW, 500 MW, 5 W, and 50 W full scale. Provides 5 switch - 

selected DB ranges covering from -10 DB to +30 DB. Large 

41/2' 200 microampere meter and precision 
multiplier resistors insure accuracy. Frequen- 
cy response is ± I DB from 10 CPS to 250 kc. 

Functions from AC power line. Use in the $2 9" 
audio laboratory or in home workshop. Shp9. wt. 6 Lb:. 

MODEL AW -1 

MODEL AV -3 

$29" Shpg. Wt. 
5 lbs. 

HEATHKIT AUDIO ANALYZER KIT 

This multi- function instrument combines an AC VTVM, an 

audio wattmeter, and an intermodulation analyzer into one 
case, with combined input and output terminals and built -in 

high and low frequency oscillators. The VTVM ranges are 
.01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 volts (RMS). Wattmeter 
ranges are .15 MW, 1.5 MW, 15 MW, 150 

MW, 1.5 W, 15 W, 150 W. 1M scales are 1%, 
3 %, 10%, 30%, and 100 .. Provides in- 
ternal load resistors of 4, 8, 16, or 600 ohms. 
A valuable instrument for the engineer or 
serious audiophile. 

MODEL AA.1 

$4995 
Shpg. Wt. 13 Lbs. 

HEATHKIT HARMONIC DISTORTION METER KIT 

The HD -1 is equally valuable for the audio engineer or the 

serious audiophile. Used with a low- distortion audio signal 

generator, this instrument will measure the harmonic content 
of various amplifiers under a variety of conditions. Functions 
between 20 and 20,000 CPS, and reads distortion directly on 
the panel meter in ranges of 0-1, 3, 10, 30, and 100 percent 
full scale. Built -in VTVM for initial reference settings and final 

distortion readings has voltage ranges of 
0-1, 3, 10, and 30 volts. 1% precision re- 
sistors employed for maximum accuracy. 
Features voltage regulation and other "ex- $AASO 
tras ". Meter calibrated in volts (RMS), per !7 
cent distortion, and DB. Shpg. Wt. 13 Lb.. 

MODEL HD -1 

Auyust, 1957 

HEATHKIT AUDIO OSCILLATOR KIT 

Producing both sine waves and square waves, the Model AO -1 

covers a frequency range of 20 to 20.000 CPS in three ranges. 
An extra feature is thermistor regulation of output for flat 

response through the entire frequency range. AF output is pro- 

vided at low impedance, and with low dis- 
tortion. Produces good sine waves. and good, 
clean square waves with a rise time of only 
two micro -seconds for checking square wave 

response of audio amplifiers. etc. Designed 
especially for the serviceman and high - 

fidelity enthusiast. A real dollar value in test Shpe wt, Io Lbs. 

equipment. 

MODEL AO -1 

524 
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HEATHKIT 

Shpg. Wt. 
8 lbs. 

* Less than 0.1% distortion - ideal for hi fi work. 

* Large 41" meter indicates output. 

* Step -type tuning for maximum convenience. 

Audio 
Generator Kit 
This particular audio generator is "made to order" for high 
fidelity applications. It provides quick and accurate selec- 
tion of low- distortion signals throughout the audio range. 
Three rotary selector switches on the front panel allow 
selection of two significant figures and a multiplier for 
determining audio frequency. In addition, it incorporates 
a step -type output attenuator and a continuously variable 
attenuator. Output is indicated on a large 4%" panel 
meter calibrated in volts and in db. Attenuator system 
operates in steps of 10 db, corresponding with the meter 
calibration. Output ranges are 0 -.003, .01, .03, .1, .3, 1, 3, 
and 10 volts rms. A "load" switch provides for the use 
of a built -in 600 ohm load or an external load of higher 
impedance when required. Output and frequency indi- 
cators accurate to within ± 5 %. Distortion is less than .1 
of 1% between 20 cps and 20,000 cps. Total range is 10 
cps to 100 kc. New engineering details combine to provide 
the user with an unusually high degree of operating effi- 
ciency. Oscillator frequency selected entirely by the switch 
method means that accurate resetability is provided. Corn. 
parable to units costing many dollars more, and ideal for 
use in critical high fidelity applications. Shop and compare, 
and you will appreciate the genuine value of this pro- 
fessional instrument. 

HEATHKIT RESISTANCE 

SUBSTITUTION BOX KIT 
The RS-1 contains 36 10% I -watt re- 
sistors ranging from 15 ohms to 10 
megohms in standard RETMA val- 
ues. All values are switch -selected for 
use in determining desirable resist- 
ance values in 
experimental cir- 
cuits. Many 
applications in 
radio and TV 
service work. Shpg. WI. 2 Lbs. 

MODEL RS -1 

$5" 

HEATHKIT DECADE 
CONDENSER KIT 
Precision, 1 % silver -mica capac- 
itors are employed in the Model 
DC -I in such a way that a selec- 
tion of precision capacitor values 
is provided ranging from 100 
mmf (.0001 mfd) to 0.11 mfd 
(1 10,000 mmf) in 100 mmf steps. 
Extremely valuable in all types of 
design and de- MODEL DC -1 velopment 
work. Switch- 
es $1650 are ceramic $ 
wafer types. 

Shpg. Wt. 3 Lbs. 

HEATHKIT CONDENSER 
SUBSTITUTION BOX KIT 

This kit contains 18 RETMA stand- 
ard condenser values that can be 
selected by a rotary switch. Values 
range from 0.00001 mfd to 0.22 mfd. 
All capacitors rated at 400 volts 
or higher. Ca- 
pacitors MODEL CS -1 are 
either silver- 
mica, $550 mica, or plastic ic 
molded. 

Shpg. WI. 2 Lbs. 

HEATHKIT AUDIO GENERATOR KIT 

The Model AG -8 is a low cost, high performance unit for use 
in service shop, or home workshop. It covers the frequency 
range of 20 cps to 1 me in five ranges. Output is 600 ohms, and 
overall distortion will be less than .4 of I % from 100 cps through 
the audible range. Output is available up to 10 volts, under no 
load conditions, and output remains constant 

MODEL AG -8 within ± I db from 20 cps to 400 kc. A five - 
step attenuator provides control of the out- $2950 
put. Precision resistors are employed in the 
frequency determining network. Skips. Wt. 11 Lbs. 

HEATHKIT DECADE RESISTANCE KIT 
The Model DR -1 incorporates twenty 1 

% precision resistors arranged around 
five rugged switches so that various combinations of switch positions will 
provide a total range of 1 ohm to 99,999 ohms in 1- MODEL DR -1 ohm steps. Switches are labeled "units," "tens," 'hun- 
dreds," "thousands," and "ten thousands." Use it for 
ohm -meter calibration in bridge circuits as test values 
in multiplier circuits, etc. 

ö 
76 

$195 
Shpg. Wt. 4 Lbs. 

HEATH COMPANY 
A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 75, MICH. 

HEATHKIT VARIABLE VOLTAGE 
REGULATED POWER SUPPLY KIT 
This power supply is regulated for stability, and the amount of 
DC output available from the power supply can be controlled 
manually from zero to 500 volts. Will provide regulated output 
at 450 volts up to 10 ma, or up to 130 ma at 200 volts output. 
In addition to furnishing B -plus, the power supply provides 6 
volts AC at 4 amperes for filaments. Both the B -plus output 
and the filament output are isolated from 
ground. Ideal power supply for use in experi- 
mental work in the laboratory, the home work- 
shop, or the ham shack. Large 41/2' panel 
meter indicates output voltage or current. 

MODEL PS -3 

$3550 
Shpg. WI. 17 Lbs. 
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BONUS PERFORMANCE 
. , If a single word had to be selected to describe Heath 

Company 

ad we 
Policy, it would be "conserva- tive." g y f 

tines an a mean that the performance 
specifica- d features are not exaggerated, and that the 

descriptions are accurate. We specify 
performance the conservative side so you can be sure of equaling 

or exceeding on 

stance our kits will do more than we lai 
almost every 

care 
in construction, ry to 

standard and calibration against 
Extra rare 

can extend 9otell 
bean yond 

accurate vertised levels. 
performance 

well beyond °d. 

HEATHKIT 

Signal 
Generator Kit 

No calibration required with pre -aligned coils. 

Modulated or unmodulated RF output. 

* 110 mc to 220 mc frequency coverage. 

Here is an RF signal generator for alignment applications in the service shop or the 
home workshop. Thousands of these units are in use in service shops all over the 

country. Produces RF signals from 160 kc to 110 mc on fundamentals on five bands. 
Also covers from 110 mc to 220 mc on calibrated harmonics. RF output is in 

excess of 100,000 microvolts at low impedance. Output is controllable with a 

step -type and a continuously variable attenuator. Front panel controls provide 
selection of either unmodulated RF output or RF modulated at 400 cps. In addition, 
two to three volts of audio at approximately 400 cps are available at the output 
terminals for testing AF circuits. Employs a 12AU7 and a 6C4 tube. Built -in power 
supply uses a selenium rectifier. 

One of the most outstanding features about the Model SG -8 is the fact that it 

can be built in just a few hours, even by one not thoroughly experienced in elec- 

tronics work. Complete step -by -step instructions combined with large pictorial 
diagrams assure successful assembly. Pre -aligned coils make calibration from an 

external source unnecessary. 

$1950 Shpg. Wt. 
8 Lbs. 

HEATHKIT LABORATORY GENERATOR KIT 

This laboratory RF signal generator covers from 100 kc to 30 mc 
on fundamentals in five bands. The output signal may be pure 
RF, or may be modulated at 400 cycles from 0 to 50r, ,. Provision 
for external modulation has been made. RF output available up 
to 100,000 microvolts. Output controlled by a fixed step and a 
variable attenuator. Output impedance is 50 ohms. Panel meter 
reads RF output or percentage of modulation. 

MODEL I. 

Incorporates voltage regulated B} supply, 
double shielding of oscillator circuits, copper 
plated chassis, and other "extras." 

54895 
Shpg. Wt. 76 lbs. 

HEATHKIT TV ALIGNMENT GENERATOR KIT 

This improved sweep generator model provides essential stability 
and flexibility for work on FM, monochrome TV, or color TV 
sets. Covers 3.6 mc to 220 mc in four bands. Provides usable out- 
put even on harmonics. Sweep deviation from 0-42 mc, depend- 
ing on base frequency. All- electronic sweep circuit eliminates 
unwieldy mechanical arrangements. Includes built -in crystal 
marker generator providing output at 4.5 mc 
and multiples thereof, and variable marker MODEL TS -4A 

covering 19 to 60 mc on fundamentals and from e 
57 to 180 mc on harmonics. Effective two- $49 
way blanking. shpt'. Wt. 16 Lbs. 

HEATHKIT LINEARITY PATTERN GENERATOR KIT 

This instrument supplies information for white dots, cross -hatch 
pattern, horizontal bar pattern, or vertical bar pattern. It feeds 
video and sync signals to the set under test, with completely con- 
trolled gain, and unusual stability. Covering channels 2 to 13, 

the LP -2 will produce 5 to 6 vertical bars and 4 to 5 horizontal 
bars. The dot pattern presentation is a must for the setting of 
color convergence controls in the color TV set. Panel provision 
made for external sync if desired. Use for adjustment of vertical 
and horizontal linearity, picture size, aspect 
ratio, and focus. Power supply is regulated for 
added stability. Essential in the up -to -date TV 
service shop. 

August, 1957 

MODEL LP -2 

Shoa. Wt. 7 Lbs. 

HEATHKIT CATHODE RAY TUBE CHECKER KIT 

This instrument checks cathode emission, beam current, shorted 
elements, and leakage between elements in electro- magnetic 
picture tube types. It eliminates all doubt for the TV serviceman, 
and even more important, for the customer. Features its own 
self- contained power supply, transformer operated to furnish 
normal test voltages for the CRT. Employs spring- loaded switches 
for maximum operator protection. Large 41/' meter indicates 
CRT condition on "good -bad" scale. Luggage- 
type MODEL CC -1 portable case ideal for home service calls. 
Special "shadowgraph" test permits projection /AA 
of light spot on screen. Also gives relative check Sii á0 
of picture tube screen coating. Shpg. Wt. 10 lbs. 
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HEATHKIT 

Attractive counter -style cabinet. 

Wiring- harness simplifies assembly. 

Large 41/2" meter with two -color "good -had" 
scale. 

Separate tube element switches prevent obsol- 
escence. 

HEATHKIT PORTABLE 
TUBE CHECKER KIT 

This portable tube checker is identical, 
electrically, with the Model TC -2. How- 
ever, it is housed in an attractive and 
practical carrying case, finished in prox- 
ylin impregnated material. The cover is 
detachable, and the hardware is brass 
plated. This rugged unit is ideal for home 50s p 

. Wt 'service calls or any portable application. 

Tube Checker Kit 
This fine piece of test gear checks tubes for quality, 
emission, shorted elements, open elements, and filament 
continuity. Will test all tube types normally encountered 
in radio and TV service work. Sockets provided for 4, 5, 
6, and 7 -pin large, rectangular, and miniature types, 
octal and ooctal types, the Hytron 9 -pin miniatures, and 
pilot lamps. Condition of tubes indicated on a large 41/4" 
meter with multi -color "good -bad" scale. An illuminated 
roll chart is built right in, providing test data for various 
tube types. This tester provides switch selection of 14 
different filament voltage values from 0.75 volts to 117 
volts. Individual switches control each tube element. 
Close tolerance resistors employed in critical test circuits 
for maximum accuracy. A professional instrument both 
in appearance and performance. 

The Model TC -2 is very simple to build, even for a 
beginner. It employs a color -coded cable harness for 
neat, professional under -chassis wiring. Comes with at- 
tractive counter style cabinet, and portable cabinet is 
available separately. At this price, even the part-time 
serviceman can afford his own tube checker for maxi- 
mum efficiency in service work. 

HEATHKIT TV PICTURE TUBE 
TEST ADAPTER 
Designed especially for use with the Model 
TC -2 tube checker. Use it to test TV picture 
tubes for emission, shorts, etc. Consists of 
12 -pin TV tube socket, 4 ft. cable, octal 
connector, and necessary technical data. 
Not a kit. 

MODEL 355 

545ó 
Shpg. W. 

1 Lb. 

HEATHKIT 
DIRECT READING 
CAPACITY METER KIT 

Operation of this instrument 
is simplicity itself. One has 
only to connect a capacitor 
to the terminals, select the 
proper range, and read the 
capacity value directly on 
the large 41' meter cali- 
brated in mmf and mfd. 
Ranges are 0 to 100 mmf, 1,000 mmf, 0.01 
mfd, and 0.1 mfd full scale. Precision cali- 
brating capacitors supplied. Not susceptible 
to hand capacity effects. Residual capacity 
less than I mmf. Especially valuable in pro- 
duction line checking, or in quality control. 

HEATHKIT VISUAL -AURAL SIGNAL TRACER KIT 
Although designed primarily for radio receiver work, this 
valuable instrument finds extensive application in FM and 
TV servicing as well. Features a high -gain channel with de- 
modulator probe, and a low -gain channel with audio probe. 
Will trace signals in all sections of a radio receiver and in 
many sections of a FM set or TV receiver. Uses built -in 
speaker and electron beam eye tube for in- 
dication. Also features built -in wattmeter MODEL 7 -3 

and a noise locater circuit. Provision for II 
50 patching speaker and /or output transformer L.3 

into external set. Shp9. WI. 9 Lbs. 

MODEL CM -1 

$Z9só 
Shpg. W1. 

7 Lbs. 

icerHEATH COMPANY 
A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 15, MICH. 

HEATHKIT CONDENSER CHECKER KIT 
The Model C -3 consists of an AC powered bridge for both 
capacitive and resistive measurements. Bridge balance is in- 
dicated on electron beam eye tube, and capacity or resistance 
value is indicated on front panel calibrations. Measures 
capacity in four ranges from .00001 mfd to .005 mfd, .001 
mfd to .5 mfd, .1 mfd to 50 mfd, and 20 mfd to 1000 mfd. 
Measures resistance in two ranges, from 100 ohms to 50,000 
ohms, and from 10,000 ohms to 5 megohms. Selection of 
five different polarizing voltages for check- 
ing capacitors, from 25 volts DC to 450 
volts DC. Checks paper, mica, ceramic, 
and electrolytic capacitors. Indicates power $196ó 
factor of electrolytic condensers. Shpg. WI. 7 Lbs. 

MODEL C -3 
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PIONEER DESIGN . . New and unique approaches to instrument and equip. 
ment designs ore a Heath Company tradition. We 
concentrate all our development efforts on kit projects, 
since this is our prime activity -and not just a sideline. 
This logically results in more efficient, more reliable 
circuit 

uit 
designs-and 

ig progress. 
you 

u 

benefit from this constant leader in the electronic oess 
Buying from the undisputed kit field assures you 

advanced 
com- 

pletely modern equipment, with design features. outstanding ovced 

HEATHKIT 

Impedance 
Bridge Kit 
* r/% precision resistors and silver -mica 

capacitors. 

* Battery-type tubes, no warm -up required. 

* Built -in phase shift generator and 

amplifier. 

The Model IB -2 is a completely self- contained unit. It has a built -in power 
supply, a built -in 1000 cycle generator, and a built -in vacuum tube detector. 
Provision has been made on the panel for connection to an external detector, 
an external signal generator, or an external power supply. A 100 -0 -100 micro- 
ampere meter on the front panel provides for null indications. Measures 
resistance from 0.1 ohm to 10 megohms, capacitance from 10 mmf to 100 

mfd, inductance from 10 mh to 100 h, dissipation factor (D) from 0.002 to 1, 

and storage factor (Q) from 0.1 to 1000. V2 of 1% decade resistors employed 
for maximum accuracy. Typical accuracy figures are: resistance, ±3T; 
capacitance ±3 %; inductance, ±10 %; dissipation factor, ±20 %; storage 
factor, ± 20 %. Employs a Wheatstone bridge, a Capacity Comparison bridge, 
a Maxwell bridge, and a Hay bridge. Special two- section CRL dial provides 
maximum convenience in operation. Use the Model IB -2 for determining 
values of unmarked components, checking production or design samples, etc. 
A real professional instrument. 

MODEL 
IB -2 

Shpg. Wt. 

12 Lbs. 

HEATHKIT "Q" METER KIT 
The Q Meter permits measurement of inductance from I micro - 
henry to 10 millihenries, "Q" on a scale calibrated up to 250 full 
scale, with multiplying factors of 1 or 2, and capacitance from 
40 mmf to 450 mmf, ±3 mmf. Built -in variable oscillator per- 
mits testing components from 150 kc to 18 mc. Large 4í/a' panel - 
mounted meter is features. Very handy for checking peaking 
coils, chokes, etc. Use to determine values of 

MODEL QM -1 
unknown condensers, both variable and fixed. 
Compile data for coil winding purposes, or 
measure RF resistance. Distributed capacity, $44 SO 
and Q of coils. Shpg. Wt. 14 Lbs. 

HEATHKIT ISOLATION TRANSFORMER KIT 
This device isolates equipment under test from the power line. 
It is rated at 100 volt- amperes continously, or 200 volt- amperes 
intermittently. AC -DC sets may be plugged directly into the IT -1 
without the chassis becoming "hot." Additionally, since the IT -1 

is fused, it is ideal for use as a buffer between the power line and 
a questionable receiver, or a new piece of equipment. Protects 
main fuses. Features voltage control, allowing 

MODEL IT -1 
control of the output from 90 volts to 130 volts. 
Panel meter monitors output voltage. A very 
handy device at an extremely low price. $1Ó5O 

Shpg. Wt. 9 Lbs. 

HEATHKIT 6 -12 VOLT BATTERY ELIMINATOR KIT 
This completely modern battery eliminator will supply DC out- 
put in two ranges for both 6 -volt and 12 -volt automobile radios. 
The output is variable for each range, so that operating voltage 
can be raised or lowered to determine how the receiver functions 
under adverse conditions. Range is 0-8 volts DC or 0 -16 volts 
DC. Will supply up to 15 amperes on the 6 -volt range, or up to 7 

amperes on the 12 -volt range. Two 10,000 microfarad output 
filter capacitors insure smooth DC output. Two 
separate panel meters indicate output voltage 
or output current. Makes it possible to test 
automobile radios inside at the workbench. 
Will also double as a battery charger. 

August. 1157 

MODEL BE -4 

$31' 
Shpg. Wt. 17 Lbs. 

HEATHKIT 6 -VOLT VIBRATOR TESTER KIT 
This instrument functions very much like a tube checker, to test 
auto radio vibrators. Vibrator condition is indicated on a simple 
"good -bad" scale. Tests for proper starting and overall quality 
of operation, of both interrupter and self -rectifier types of 6 -volt 
vibrators. The model VT -1 is designed to operate from any bat- 
tery eliminator capable of delivering continuously variable out- 
put from 4 to 6 volts DC at 4 amperes or more. It is an ideal 
companion unit for the Heathkit Model BE -4 
battery eliminator. The construction book for 
the VT -I contains vibrator test chart for popu- 
lar 6 -volt vibrator types. A real time saver! 

MODEL VT -I 

$145° 
Shpg. W?. 6 Lbs. 

71 



HEATHKIT DX -100 PHONE AND 
`W Transmitter Kit 

$1895° 
Shipped motor freight unless 
otherwise specified. 
S50.00 deposit required 
on c.o.d. orders. 

* Phone or CW on 160, 80, 40, 20, 15, 11 and 10 
meters. 

* Built -in VFO, modulator, and power supplies. 

* High quality components used throughout for re- 
liable performance. 

* Features 5 -point T V1 suppression. 

HEATHKIT COMMUNICATIONS TYPE 
ALL BAND RECEIVER KIT 
This receiver covers 550 kc to 30 me in four bands, and is ideal 
for the short -wave listener or beginning amateur. It provides 
good sensitivity and selectivity, combined with good image re- 
jection. Amateur bands clearly marked on illuminated dial 
scale. Employs transformer type power supply- electrical 
bandspread- antenna trimmer- separate RF and AF gain 
controls -noise limiter- headphone jack- MODEL AR -3 
and automatic gain control. Has built -in 
BFO for CW reception. 

;2995 
CABINET: Fabric covered cabinet with olumi- 

INEXCI Ct XEw 
SE TA% 

num panel as shown. Part 91 -15A. Shipping (L., Cobin.r) 
weight 5 lbs. $4.95 Shpg. Wt. 12 Lbs. 

The Heathkit DX -100 transmitter is in a class by itself in 
that if offers features far beyond those normally received 
at this price level. It takes very little listening on the bands 
to discover how many of these transmitters are in opera- 
tion today. A truly amazing piece of amateur gear. The 
DX -100 features a built -in VFO and a built -in modulator. 
It is TVI suppressed, and uses pi network interstage coup- 
ling and output coupling. Will match antenna impedances 
from approximately 50 to 600 ohms. Extensive shielding is 
employed, and all incoming and outgoing circuits are 
filtered. The cabinet features interlocking seams for sim- 
plified assembly and minimum RF radiation outside of 
the cabinet. Provides a clean strong signal on either phone 
or CW, with RF output in excess of 100 watts on phone, 
and 120 watts on CW. Completely bandswitching from 
160 through 10 meters. A pair of 1625 tubes are used in 
push -pull for the modulator, and the final consists of a 
pair of 6146 tubes in parallel. The VFO dial and meter 
face are illuminated, and all front panel controls are 
located for maximum convenience. Panel meter reads 
driver plate I, final grid I, final plate I, final plate voltage, 
and modulator current. The chassis is constructed of heavy 
# 16 gauge copper -plated steel. Other high -quality com- 
ponents include potted transformers, ceramic switch and 
variable capacitor insulation, silver - plated or solid -silver 
switch terminals, etc. All coils are pre- wound, and the 
main wiring cable is pre -harnessed. The kit can be built 
by a beginner from the comprehensive step -by -step in- 
structions supplied. It is a proven, trouble -free rig, that 
will insure many hours of "on- the -air" enjoyment in your 
ham shack. 

HEATHKIT VFO KIT 

You can go VFO for less than you might expect. Here is a 
variable frequency oscillator that covers 160, 80, 40, 20, 15, 
11, and 10 meters with three basic oscillator frequencies, that 
sells for less than $20. Provides better than 10 volt average RF 
output on fundamentals. Plenty of drive for most modern 
transmitters. Requires a power source of only 
250 VDC at 15 to 20 ma. and 6.3 VAC at MODEL VF -1 
0.45A. Incorporates a regulator tube for 
stability. Illuminated frequency dial reads fre- 
quency directly on the band being employed. 
Temperature -compensated capacitors offset 
coil heating. 

$1950 
Shpg. Wt. 7 Lbs. 

EASY ON THE BUDGET! 

You can buy Heathkits on an easy time- payment plan 
that provides a full year to pay. Write for complete 
details and special order blank. 

ö HEATH COMPANY 
A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 15, MICH. 

NEW HEATHKIT CW TRANSMITTER KIT 
The brand new Heathkit Model DX -20 Transmitter is one 
of the most efficient little rigs available today. Featuring an 
entirely new circuit, it is ideal for the novice, and even for 
the advanced -class CW operator. A 6DQ6A final amplifier 
provides plate power input of 50 watts. A 6CL6 oscillator is 
employed, and a 5U4GB rectifier. The transmitter features 
one -knob bandswitching to cover 80, 40, 20, 15, 11 and 10 
meters. It is designed for crystal excitation, 
but may be excited by an external VFO. A 
pi network output circuit matches antenna 
impedances between 50 and 1000 ohms. 
Front panel controls are functionally located 
for your convenience. If you appreciate a 
good signal on the CW bands, this is the 
transmitter for you! Shpy. We. 18 lbs, 

MODEL DX -20 

$3595 
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DOLLAR -SAVING ECONOMY... There would be no particular achievement in selling inexpensive merchandise at a low price although it is 
being done every day. However, there is something to 
crow 
power boutactor 

when, 

t nigh 
tremendous purchasing 

can offer top-9ry -t 
,o 

-y equipment, 
Heath Company 

components, 9 pment, using name -brand at such low prices. This is real economy, as opposed to the so-called "bargains ". Needless to 
soy, there is a big difference. 

HEATHKIT PHONE AND CW 

Transmitter Kit 
* 6146 final amplifier for full 65 -watt plate power 

input. 

* Phone and CW operation on 80, 40, 20, 15, 11, 
and 10 meters. Pi network output coupling. 

* Switch selection of three crystals - provision for 
external VFO excitation. 

The DX -35 features a 6146 final amplifier to provide 65 watts plate power input 

on CW, with controlled carrier modulation peaks up to 50 watts on phone. In addi- 
tion, it is a most attractive transmitter. Modulator and power supplies are built -in, 

and the rig covers 80, 40, 20, 15, 11, and 10 meters with a single band -change 
switch. Pi network output coupling provided for matching various antenna im- 

pedances. A 12BY7 buffer stage provided ahead of the final amplifier for plenty 

of drive on all bands. 12BY7 oscillator and 12AU7 modulator. Provision for switch 

selection of three different crystals. Crystals reached through access door at rear. 
Front panel controls marked `off -CW- stand -by- phone ", "final tuning ", "antenna 
coupling ", "drive level control ", and "band change switch ". Panel meter indicates 
final grid current or final plate current. A perfect low -power transmitter both for 

the novice, and for the more experienced operator. A remarkable power package 
for the price. Incidentally, the price includes tubes, and all other components neces- 

sary for assembly. As with all Heathkits, comprehensive instruction manual assures 

successful assembly. 
$5695 

Shpg. Wt. 

24 Lbs. 

HEATHKIT ANTENNA IMPEDANCE METER KIT 

This instrument employs a 100 microampere panel meter and 
covers the impedance range of 0 -600 ohms for RF tests. Func- 
tions up to 150 mc. Used in conjunction with signal source, 

such as the Heathkit Model GD -I B grid dip meter, the Model 
AM. I will determine antenna resistance and 
resonance, match transmission lines for mini- 
mum standing wave ratio, determine receiver 
Input impedance, etc. Will also double as a 
phone monitor. A very valuable device for 
many uses in the ham shack. 

MODEL AM-1 

s145ó 
Shpg. W1. 2 tbs. 

HEATHKIT "Q" MULTIPLIER KIT 

The QF -1 functions with any receiver with an IF frequency 
between 450 and 460 kc that is not AC -DC type. Operates 
from the receiver power supply, requiring only 6.3 VAC at 
300 ma. and 150 to 250 VDC at 2 ma. Simple to connect with 
cable and plugs supplied. Provides additional selectivity for 
separating two signals, or will reject one sig- 
nal and eliminate heterodyne. A big help on 
crowded bands. Provides an effective Q of 
approximately 4,000 for sharp "peak" or 
"null ". Tunes to any signal within the IF 
bandpass of the receiver, without changing 
main receiver tuning dial. 

MODEL OF-1 

$995 

Shpg. Wt. 3 Lbs. 

HEATHKIT ANTENNA COUPLER KIT 

This device is designed to match the Model AT -1 transmitter to 
a long -wire antenna. In addition to impedance matching, this 
unit incorporates an L -type filter which attenuates signals 
above 36 megacycles, thereby reducing TVI. Designed for 52 

ohm coaxial input. Handles power up to 75 watts, 10 through 
80 meters. Uses a tapped inductor and vari- 
able capacitor. Neon RF indicator on front MODEL AC -1 

panel. Copper -plated chassis -high quality 
components throughout -simple to build. 
Eliminates waste of valuable communications 
power due to improper matching. A "natu- 
ral" for all AT -1 transmitter owners. 

Augus4, 1957 

$1450 
Shpg. Wt. 4 lbs. 

HEATHKIT GRID DIP METER KIT 

The grid dip meter was originally designed for the ham shack. 
However, its use has been extended into the service shop and 
laboratory. Continuous frequency coverage from 2 mc to 250 
mc with pre -wound coils. 500 microampere panel meter em- 
ployed for indication. Use for locating parasitics, neutralizing, 
determining RF circuit resonant frequencies, 
etc. Coils are included with kit, as is a coil 
rack. Front panel controls include sensitivity 
control for meter, and phone jack for listen- 
ing to zero -beat. Will also double as an ab- 
sorbtion -type wavemeter. 

MODEL GD -1B 

$1995 
Shpg. Wt. 4 Lbs. 
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HEATHKIT BROADCAST BAND 

MODEL BR -2 
(Less Cabinet) 

Shpg. Wt. 10 Lbs. 

51895 

INCLUDING NEW 
EXCISE TAX* 

ATTENTION BEGINNERS .. . 
This kit is an ideal "first project" if you have never built 
a Heathkit before. A good chance to "learn by doing." 
*Miniature tubes and high- * 51 /z -inch PM speaker. 

gain IF transformer. * Provision for phono jack. * Rod -type built-in antenna. *Transformer - operated Good sensitivity and se- power supply. lectivity. 

HEATHKIT PROFESSIONAL RADIATION COUNTER KIT 
This sensitive and reliable instrument has already found ex- 
tensive application in prospecting, and also in medical and 
industrial laboratories. It offers outstanding performance at a 
reasonable price. Front -panel meter indicates radiation level, 
and oral indication produced by panel- mounted speaker. 
Meter ranges are 0-100, 600, 6,000 and 60,000 counts per 
minute, and 0 -.02, .1, 1 and 10 milliroent- 
gens per hour. The probe, with expansion 
cord, employs type 6306 bismuth counter 
tube, sensitive to both beta and gamma radia- 
tion. It is simple to build, even for a beginner. Shpg. Wt. Lbs. 

MODEL RC -1 

57995 

Receiver Kit 
You need no previous experience in electronics to build 
this table -model radio. The Model BR -2 receiver covers 
550 kc to 1620 kc and features good sensitivity and selec- 
tivity over the entire band. A 51/2" PM speaker is em- 
ployed, along with high gain miniature tubes and a new 
rod -type built -in antenna. Provision has been made in the 
design of this receiver for its use as a phonograph ampli- 
fier. The phono jack is located on the back chassis apron. 
A transformer operated power supply is featured for 
safety of operation, as opposed to the usual AC -DC 
supply commonly found in "economy radio kits." Don't 
let the low Heathkit price deceive you. This is the kind 
of set you will want to show off to your family and friends 
after you have finished building it. 

Construction of this radio kit is very simple. Giant size 
pictorial diagrams and detailed step -by -step instructions 
assure your success. The construction manual also includes 
an explanation of basic receiver circuit theory so you can 
"learn by doing" as the receiver is built. The manual even 
provides information on resistor and capacitor color codes, 
soldering techniques, use of tools, etc. If you have ever 
had the urge to build your own radio receiver, the out- 
standing features of this popular Heathkit deserve your 
attention. 

CABINET: Proxylin impregnated fabric covered plywood cabinet 
available for the BR -2 receiver as shown. Complete with alumi- 
num panel, reinforced speaker grill, and protective rubber feet. 
Shipping weight 5 lbs., part No. 91 -9A $4.95$ 

HEATHKIT CRYSTAL RECEIVER KIT 
The crystal radio of Dad's day is back again, but with big 
improvements! The Model CR -1 employs a sealed germanium 
diode, eliminating the critical "cat's whisker" adjustment. It is 
housed in a compact plastic box, and features two Hi -Q tank 
circuits, employing ferrite core coils and variable air tuning 
capacitors. The CR -I covers the standard broadcast band from 
540 kc to 1600 kc, and no external power is MODEL CR -I 
required for operation. Could prove valuable $795 for emergency signal reception, This easy -to- 
build kit is a real "learn by doing" experience 

INCLUDING NEW for the beginner, and makes an interesting EXCISE TAX$ 
project for all ages. Shpg. Wt. 3 Lbs. 

* Amazing new circuit for 
high efficiency. 

*Compact, portable and rugged. 

* Stable circuit requires only one 671/2 volt "B" battery 
and two 11/2 volt "A" batteries. 

HEATH COMPANY 
A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 15. MICH. 
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HEATHKIT ENLARGER TIMER KIT 
The Model ET -1 is an easy -to -build device for use by amateur 
or professional photographers in controlling the timing cycle 
of an enlarger. It covers the range of 0 to 1 minute with a con- 
tinuously variable, clearly calibrated scale. The timing period 
is pre -set, and the timing cycle is initiated by depressing the 
spring- return switch to the "print" position. Front panel pro- 
vision is made for plugging in the enlarger and a safelight. The 
safelight is automatically turned "on" when 
the enlarger is `off ". Handles up to 350 
watts. The timing cycle is controlled elec- 
tronically for maximum accuracy and relia- 
bility. Very simple to build in only one 
evening, even by a beginner. 

MODEL ET -1 

$11 
Shpg. Wt. 3 Lbs. 
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COMPREHENSIVE 
INSTRUCTIONS 

. - The step -by -step assembly instructions provided with each 
Heathkit are the finest available anywhere. Each 
begins at the beginning, and assumes no train- 
ing or experience 

manual 

means texporiences 
on 
can be part 

of the kit builder. This who con follow built successfully by anyone 
who 

instructions. 
As a matter of fact, new 

are tested by having the kit built by someone 
in our office who has had no previous experience in elec- 
tronics. This is your guarantee of complete instruction material. P efe and thorough 

HEATHKIT HIGH FIDELITY 

Preamplifier Kit 
5 switch- selected inputs, each with its own level 
control. 

Equalization for LP, RÏAA, A ES, and Early 78's. 

Separate bass and treble tone controls, and 
special hum control. 

Clean, modern lines and satin -gold enamel finish. 

Literally thousands of these preamplifiers are in use today, because the kit meets 
or exceeds specifications for the most rigorous high -fidelity applications, and 
will do justice to the finest available program sources. Provides a total of S 
inputs, each with individual level controls (three high -level and two low -level). 
Frequency response is within 1 DB from 25 CPS to 30,000 CPS, or within 
11/2 DB from 15 CPS to 35,000 CPS. Hum and noise are extremely low, with 
special balance control for absolute minimum hum level. Tone control pro- 
vides 18 DB boost and 12 DB cut at 50 CPS, and 15 DB boost and 20 DB 
cut at 15,000 CPS. Cabinet measures only 12- 9/16" W. x 33/4" H. x 43/4" D, 
and it is finished in beautiful satin -gold enamel. 4- position turnover and 4 

position roll -off controls provide "LP," "RIAA." "AES," and "early 78" equal- 
ization, and 8, 12, 16, and 1 flat position for roll -off. Derives operating power 
from the main amplifier, requiring only 6.3 VAC at 1 ampere and 300 VDC 
at 10 MA. Easy to construct from step -by -step instructions and pictorial dia- 
grams provided. 

HEATHKIT HIGH FIDELITY FM TUNER KIT 

illuminated slide -rule dial covers 88 to 108 MC. 

Modern circuit emphasizes sensitivity and 
stability. 
Housed in attractive satin -gold cabinet to 
match WA -P2 and BC -1. 

This amazing new FM tuner can provide you with real high - 
fidelity performance at an unbelievably low price level. Cover- 
ing 88 to 108 MC, the modern circuit features a stabilized, 
temperature- compensated, oscillator, A.G.C., broadbanded 

MODEL 
WA -P2 

(With Cabinet) 
Shpg. Wt. 7 Lbs, 

$197.5 

IF circuits, and better than 10 UV sensitivity for 20 DB of 
quieting. A high gain, cascaded, RF amplifier is used ahead of 
the mixer to increase overall gain and reduce oscillator leak- 
age. It employs a ratio detector for high efficiency without 
sacrifice in high -fidelity performance. IF and ratio transformers 
are pre -aligned, as is the front end tuning unit. This means the 
kit can be constructed by a beginner, without elaborate test 
and alignment equipment. The FM -3A is designed to match 
the WA -P2 preamplifier and the BC -1 AM MODEL FM -3A 
tuner. An illuminated slide -rule dial is em- 
ployed for frequency indication. Step -by -step 

41255 
instructions and large pictorial diagrams INCLUDING NEW 

EXCISE TAX 
assure success. (With Cabinet) 

Shpg. Wt. 7 Lbs. 

HEATHKIT BROADBAND AM TUNER KIT 

This AM tuner has been designed especially for high -fidelity 
applications. It incorporates a low -distortion detector, a 
broadband IF, and other features essential to usefulness in 
high -fidelity. Special voltage -doubler detector employs crystal 
diodes for low distortion. Sensitivity and selectivity are excel- 
lent. Audio response is I DB from 20 CPS to 2 kc, with 5 

DB of pre- emphasis at 10 kc to compensate for station roll -off. 
Covers the standard broadcast band from MODEL BC -1 
550 to 1600 kc. Incorporates a IO kc whistle - 
filter and provides a 6 DB signal -to -noise 412595 

INCLUDING NEW 

EXCISE TAX 

(With Cabinet) 
Shpg. Wt. 8 Lbs. 

ratio at 2.5 UV. RF and IF coils are pre - 
aligned, and power supply is built -in. Incor- 
porates AVC, two outputs, and two antenna 
inputs. 

Augus4, 1957 

HEATHKIT ELECTRONIC CROSS -OVER KIT 

This unusual device functions to separate low frequencies and 
high frequencies so that they may be fed to separate amplifiers 
and to separate speakers. This eliminates the need for conven- 
tional cross -over circuits, since the Model XO -1 does the com- 
plete job electronically. Cross -over frequencies of 100, 200, 
400, 700, 1,200, 2,000 and 3,500 CPS are selectable with front 
panel controls on the XO -1, and a separate level control is 
provided for each channel. Minimizes inter - 
modulation distortion problems. Handles un- MODEL XO -1 
limited power, since frequency division is 
accomplished ahead of the power stage. 411895 
Attenuation is 12 DB per octave, with sharp 
"knee" at cut -off frequency. Shpg. Wt. 6 Lbs. 
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HEATHKIT ADVANCED -DESIGN 

MODEL 
W -5M 

Shpg. Wt. 31 Lbs. 

Express Only 

MODEL W -5 
Consists of Model W -5M 
plus Model WA -P2 pre- 
amplifier. 

Shpg. Wt. 38 Lbs. 
Express only.... $79.50 

* Full 25 watt output with KT- 
66 output tubes. 

* All connectors brought out 
to front chassis apron. 

* Protective cover over all 
above- chassis components. 

84 

HEATHKIT DUAL- CHASSIS -WILLIAMSON TYPE 
HIGH FIDELITY AMPLIFIER KIT 

This, 20 -watt high -fidelity amplifier employs the famous Acro- 
sound Model TO -300 "ultra- linear" output transformer and 
uses 5881 output tubes. The power supply is built on a separate 
chassis, and the two chassis are inter- connected with a power 
cable. This provides additional flexibility in mounting. Fre- 
quency response is t 1 DB from 6 CPS to 150 kc at I watt. 
Harmonic distortion is only 1% at 21 watts, and 1M distortion 
is only 1.3%. at 20 watts. (60 and 3.000 CPS). Output impe- 
dance is 4, 8, or 16 ohms. Hum and noise are 88 DB below 20 
watts. A very popular high -fidelity unit employing top -quality 
components throughout. . 

MODEL W -3M: Shpg. Wt. 29 Lbs. Express only $49.75 
MODEL W -3: Consists of Model W -3M plus Model WA -P2 pre- 
amplifier. Shpg. Wt. 37 Lbs. Express only $69.50 

HEATHKIT 7 -WATT 
AMPLIFIER KIT 
This amplifier is more limited 
in power than other Heathkit 
models, but it still qualifies as 
a high -fidelity unit, and its per- 
formance definitely exceeds 
that of many so- called "high- 
fidelity" phonograph ampli- 
fiers. Using a tapped -screen 
output transformer of new de- 
sign, the Model A -7D provides 
a frequency response of 11/2 

HIGH FIDELITY 

Amplifier Kit 
This 25 watt unit is our finest high -fidelity amplifier. Using 
a special design peerless output transformer, and KT -66 
output tubes by Genalex, the Model W -5M provides per- 
formance characteristics unsurpassed at this price level. 
Frequency response is ± 1 DB from 5 to 160,000 CPS 
at 1 watt. Harmonic distortion is less than 1% at 25 watts 
and 1M distortion is less than 1% at 20 watts (60 
and 3,000 CPS, 4 to 1). Hum and noise are 99 DB 
below 25 watts. Damping factor is 40 to 1. Input voltage 
for 5 watts output is 1 volt. Tubes employed are a pair 
of 12AU7's, a pair of KT -66's and a 5R4GY rectifier. 
Measures 13- 3/32" W. x 8th" D. x 81/4" H. Output im- 
pedance is 4, 8, or 16 ohms. Featured, also, is the "tweeter 
saver" which suppresses high frequency oscillation, and a 
new type balancing circuit requiring only a voltmeter for 
indication. This balance is easier to adjust, and results in 
a closer "dynamic" balance between output tubes. The 
Model W -5M provides improved phase shift character- 
istics, reduced IM and harmonic distortion, and improved 
frequency response. Conservatively rated high -quality com- 
ponents are used throughout to insure years of trouble -free 
operation. No technical background or training is required 
for assembly. Step -by -step instructions are provided for 
every stage of construction, and large pictorial diagrams 
illustrate exactly where each wire and component is to be 
placed. An amplifier for music lovers who can appreciate 
subtle differences in performance. Just ask the audiofile 
who owns one! 

HEATHKIT SINGLE CHASSIS -WILLIAMSON TYPE 

HIGH FIDELITY AMPLIFIER KIT 

The 20 -watt Model W -4AM Williamson type amplifier is a 

tremendous high -fidelity bargain. Combining the power sup- 
ply and main amplifier on one chassis, and using a special - 
design output transformer by Chicago Standard brings you 
savings without a sacrifice in quality. Employing 5881 output 
tubes, the frequency response of the W -4AM is t 1 DB from 
10 CPS to 100 kc at I watt. Harmonic distortion is only 1.5% 
at 20 watts. Output impedance is 4, 8, or 16 ohms. Hum 
and noise are 95 DB below 20 watts. 

MODEL W -4AM: Shpg. Wt. 28 Lbs. Express only $39.75 

MODEL W -4A: Consists of Model W -4AM plus Model WA -P2 pre- 

amplifier. Shpg. Wt. 35 Lbs. Express only $59.50 

DB from 20 to 20.000 CPS. Total distor- 
tion is held to a surpris -. MODEL A -7D ingly low level. Output 
stage is ush pull, and $179$ 
separate bass and treble 
tone controls are pro- INCLUDING NEW 

Vided. Stun. Wt. 10 tbs. EXCISE JAx 
MODEL A -7E: Similar to the A -7D, except 
that a I25J tube has been added for pre - 
amplification. Two inputs, RIAA compensa- 
tion, and extra gain. $19.951 

HEATH COMPANY 
A Subsidiary of Daystrom, Inc. 

BENTON HARBOR IS, MICH. 

HEATHKIT 20 -WATT HIGH FIDELITY AMPLIFIER KIT 
This high -fidelity amplifier features full 20 -watt output using 
push pull 6L6 tubes. Built -in preamplifier provides 4 separate 
inputs, selected by a panel- mounted switch. It has separate 
bass and treble tone controls, each offering 15 DB boost and 
cut. Output transformer is tapped at 4, 8, 16, and 500 ohms. 
Designed primarily for home installations, but also used ex- 
tensively for public address applications. True MODEL A -9B high -fidelity performance with frequency re- 
ponse of * 1 DB from 20 CPS to 20,000 CPS. $3550 
Total harmonic distortion only I% (at 3 DB 
below rated output). Shpg. Wt. 23 Lbs. 
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All prices marked with a $ include o new 
federal excise tax that now applies to receivers, tuners and some amplifiers, even though they may 

be in kit form. Since the tax is in effect os of July 5, 
1956, we have no choice but to reflect it in our kit 
prices. This note is just to let you know we are not 
increasing our prices on some kits, but merely 
including this new tax in them. 

Thank you, 
HEATH COMPANY 

HEATHKIT HIGH FIDELITY 

Range Extending 
SPEAKER SYSTEM KIT 

AL High quality speakers of special design - 15" woofer 
and compression -type super- tweeter. * Easy -to- assemble cabinet of furniture -grade plywood. 

Attractively styled . to fit into any living room. 
Matches Model SS -1. 

This range extending unit is designed especially for use with the Model SS -1 speaker 
system. It consists of a 15" woofer, providing output between 35 and 600 CPS, and 
a compression -type super- tweeter that provides output between 4,000 and 16.000 
CPS. Cross -over frequencies are 600, 1,600, and 4,000 CPS. The SS-1 provides the 
mid -range, and the SS -1B extends the coverage at both ends of the spectrum. Together, 
the two speaker systems provide output from 35 to 16,000 CPS within ± 5 DB. 
This easy -to- assemble speaker enclosure kit is made of top -quality furniture -grade 
plywood. All parts are pre -cut and pre -drilled, ready for assembly and the finish of 
your choice. Complete step -by -step instructions are provided for quick assembly by 
one not necessarily experienced in woodworking. Coils and capacitors for proper MODEL 

cross -over network are included, as is a balance control for super- tweeter output SS -1B 

level. The SS -I and SS -1B can provide you with unbelievably rich audio reproduction, 
and yet these units are priced reasonably. The SS -1B measures 29" H. x 23" W. x 
171/2" D. The speakers are both special- design Jensens, and the power rating is 35 
watts. Impedance is 16 ohms. 

HEATHKIT HIGH FIDELITY 

MODEL 
SS -1 

,39.. 
Shpg. Wt. 30 Lbs. 

Special design bass -reflex enclo- 
sure. 
Two separate speakers for high and low fre- 
quencies. 
Kit includes all parts and complete instructions 
for assembly. 

ducted -port, 

$99" Shpg. Wt. 80 Lbs. 

SPEAKER SYSTEM KIT 

This speaker system is a fine reproducer in its own right, covering 
50 to 12,000 CPS within ± 5 DB. However, the story does not end 
there. Should you desire to expand the system later, the SS-1 is 
designed to work with the SS -1B range extending unit - providing 
additional frequency coverage at both ends of the spectrum. It can 
fulfill your present needs, and still provide for the future. The SS -1 

uses two Jensen speakers; an 8" midrange -woofer, and a compression - 
type tweeter. Cross -over frequency is 1,600 CPS, and the system is 

rated at 25 watts. Nominal impedance is 16 ohms. The cabinet is a 
ducted -port bass -reflex type. Attractively styled, the Model SS -1 

features a broad "picture -frame" molding that will blend with any 
room decorating scheme. Pre -cut and pre -drilled wood parts are of 
furniture grade plywood. The kit is easy -to- build, and all component 
parts are included, along with complete step -by -step instructions for 
assembly. Can be built in just one evening, and will provide you with 
many years of listening enjoyment thereafter. 

HEATH COMPANY A Subsidiary of Daysfrom, Inc. BENTON 

ORDER 
BLANK 
NOTE: All prices subject fo 
change without notice. 
Enclosed find ( ) check ( ) 
money order for 
Please ship C.O.D. ( ) postage 
enclosed for pounds. 
On Express orders do not in- 
clud transportation charges - they will be collected by 
the express agency at time of 
delivery. 
ON PARCEL POST ORDERS in- 
clude postage for weight shown. 
ORDERS FROM CANADA and 
APO'S must include full remit- 
tance. 

HARBOR 15, MICH. 

1 

Name SNIP VIA 
Post 

Way 

Address 

Parcel 

Express 

City & Zone 
Freight 

State Best 
(PLEASE PRINT) 

QUANTITY ITEM MODEL NO. PRICE 
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EICO 50 -WATT AMPLIFIER 
Electronic Instrument Co., Inc., 84 

Withers St., Brooklyn 11, N. Y., has re- 
leased a 50 -watt "Ultra- Linear" type 
power amplifier which is available in 
both kit and wired form. 

The HF -50 incorporates all of the 

circuit features of the HF -60 but is 
rated at 50 rather than 60 watts. It 
uses a Chicago output transformer 
which employs grain -oriented steel, ex- 
tensively interleaved windings, and 
fully potted seamless steel case. Taps 
for 4-, 8 -, and 16 -ohm speakers are 
provided. 

Sinusoidal frequency response is 
±.5 db from 6 to 60.000 cps at 1 watt 
and ±.1 db from 15 to 30,000 cps at 
any level from 1 milliwatt to rated 
power without peaking or raggedness. 
IM distortion is below 1% at 50 watts 
and % % at 45 watts. Hum is 90 db 
below rated output. 

Further details on this and other 
audio items in the company's line are 
available from the manufacturer. 

4 -SPEED MANUAL PLATER 
Garrard Sales Corp., 80 Shore Road, 

Port Washington, N. Y., is now offer- 
ing the Model T Mk II "Crest," a four- 

speed, single- record player featuring 
unusual operating simplicity and dur- 
ability and compact size. 

The new unit has a four -pole shaded 
induction surge motor which is guar- 
anteed not to produce hum even when 
used with sensitive pickups. A dynam- 
ically balanced rotor insures true speed 
while the live rubber motor mounts 

isolate and damp the motor to elim- 
inate rumble. 

All four speeds operate directly off 
the motor on a single turret, eliminat- 
ing vibration and insuring even speed 
without the use of belts, etc. The turn- 
table is of heavy steel and flywheel ac- 
tion compensates for any voltage varia- 
tion in the drive motor. 

The unit measures 14%" long and 
12%" deep. The mechanism extends 3" 
above the motor board and 2%" below. 
Dept. K -23 of the company will supply 
full specifications on this player upon 
request. 

RONETTE NI -FI CARTRIDGE 
Ronette Acoustical Corporation of 

Lynbrook, N. Y., is now offering a new 
wide -range hi -fi cartridge that requires 
no preamp. 

The TX -88 "Superfluid" cartridge 
design permits quick and positive styli 
replacement without the use of tools. 

Response is claimed to be ± 1 db from 
30 to 24,000 cps, IM distortion is negli- 
gible. The output is .4 volt as meas- 
ured on Columbia test record RD103. 
The stylus assembly is color dot coded 
for easy identification. 

SONOTONE AMPLIFIER 
Sonotone Corporation of Elmsford, 

N. Y., is now marketing a 15 -watt pow- 
er amplifier which has been priced in 
the 10 -watt class. 

The HFA -150 features d.c. filament 
supply and individual pre -set level con- 
trols in addition to other refinements 
usually found only in higher priced am- 
plifiers. Six inputs provide connections 
for both magnetic and ceramic phono 
cartridges, tape recorder, AM, FM, ór 
AM -FM tuners, and additional equip- 
ment such as TV sound. 

The chassis measures 3" high by 12" 
wide by 7" deep. An optional cover 
(AC -150) is available in a choice of 
colors. 

RCA SPEAKER ENCLOSURE 
The Components Division of Radio 

Corporation of America, Camden, N. J., 
has developed a custom convertible en- 
closure for 12" speakers that is de- 
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When you build your High Fidelity sound 

system, use THE VERY BEST 

LOUDSPEAKERS YOU CAN GET 

You are planning to build, or improve, your high fidelity sound system. Unstintingly, you 

will pour out your enthusiasm, time, and energy to get the finest music reproduction 

you can bring into your home. Get a loudspeaker that will do full credit to your handi- 

work ... Install a JBL Signature Extended Range Loudspeaker, or two -way speaker system, 

in your enclosure. 

JBL Signature Loudspeakers are made with the same careful craftsmanship, the same 

precision forming and fitting that you yourself would use if you set out to make the 

finest loudspeaker the world had ever heard. JBL Signature precision speakers are the 

most efficient loudspeakers made. 

With .a JBL Signature Loudspeaker in your high fidelity system, you can exhibit your 

components with pride, confident that those you have made yourself are being demon- 

strated in the most effective way possible. 

MODEL D130 -15" extended range loud- 
speaker The only 15" extended range 
speaker made with a 4" voice coil is the 
world -famous JBL Signature D130. The large 
voice coil stiffens the cone for crisp, clean 
bass; smooth, extended highs. Your basic 
speaker, the D130 works alone at first, 
later becomes a low frequency driver when 
you add a JBL Signature high frequency unit 
and dividing network to achieve the ulti- 
mate excellence of a JBL Signature two - 
way system. 

MODEL D208 -8" extended range loudspeaker A pre- 
cision transducer in every sense of the word, the famed 
JBL Signature 8" D208 is made with the same care 
and precision as the larger units in the James B. 

Lansing Sound, Inc., line. If space and cost are major 
considerations, the D208, properly enclosed, provides 
the most lastingly satisfactory sound you can.get. It is 
widely used in top quality systems where extension 
speakers are desired for areas other than the main 
listening room. 

MODEL D123 -12" extended range loud- 
speaker With outstanding "presence" and 
clean response throughout the entire audio 
spectrum, the D123 features an unusual 
shallow construction. Only 338" deep, it is 

designed to mount flush with the wall, be- 
tween studding, in any standard wall or 
partition. Frequently, the D123 is used in 
multiples in "infinite baffle" wall installa- 
tions. In this case the JBL Signature 075 is 

a logical high frequency unit to add when 
you advance to a two -way system. 

JBL Signature two -way systems are available as kits 

086 KIT This two -way system is made 
up of units which have been acclaimed 
by impartial authorities as the finest 
available anywhere today. Included in. 
the kit are the 150 -4C Low Frequency 
Driver, N500H Network. 375 High Fre- 
quency Driver, 537-509 Horn -Lens 
Assembly. These are the same units - 
including the serpentine acoustical lens 
- which are used in The Hartsfield ... 
units designed originally for installation 
in the most modern theaters in the world. 

(1 
MODEL 175DLH high frequency 
assembly The acoustical lens is 
only available on JBL Signature 
high frequency units. The 14 ele- 
ment lens on the 175DLH disperses 
sound within the listening area over 
a 90° 'solid angle, smoothly, with 
equal intensity regardless of fre- 
quency. The acoustical lens is the 
greatest contribution to lifelike 
high frequency reproduction in 
20 years, and it was developed for 
use with high fidelity equipment by 
James B. Lansing Sound, Inc. In 
addition to the lens, the 175DLH 
consists of a high precision driver 
with complex phasing plug and a 

machined aluminum exponential 
horn. Designed for crossover at 
1200 cycles with the JBL Signature 
N1200 Network. 

002 KIT Including some of the newest 
speakers made, the JBL Signature 002 
Kit includes a D123 for low frequency 
reproduction, N2500 Network, 075 High 
Frequency Unit. The 002 Kit is moder- 
ately priced, yet gives the user all the 
advantages of a two -way system made 
with independent drivers. 

MODEL 075 high frequency unit 
Another exclusive for James B. 
Lansing Sound, Inc. is the ring 
radiator in the JBL Signature 
075 high frequency unit. A ring. 
rather than a diaphragm, radi. 
ates into the annular throat of 
an exponential horn. The result 
is high frequency reproduction 
of unmatched smoothness and 
clarity, absolutely free of reso- 
nances and strident peaks. The 
horn is beautifully machined 
from aluminum, the entire unit 
a gratifying, solid piece of fine 
craftsmanship. Designed for 
crossover at 2500 cycles with 
the JBL Signature N2500 Net- 
work. 

There are many more kits and loudspeakers in the 
IFJBL Signature line. Whatever your needs, you will find 
exactly the right unit or system in the complete JBL Sig- 
nature catalog. Send for your free copy. A limited number 
of technical bulletins are also available. Please ask only 
for those in which you are vitally interested. 

001 KIT Probably the most popular high 
quality two -way system on the market, 
the JBL Signature 001 system consists 
of a 130A Low Frequency Driver, N1200 
Network, 175DLH High Frequency Assem- 
bly. The 0130 may be substituted for 
the 130A without disturbing the balance 
or coverage of the system. 

means 

JAMES B. LANSING SOUND, INC. 
2439 Fletcher Drive Los Angeles 39, California 

Please send me the following: 
Free Catalog of JBL Name and address of Authorized JBL 

Signature Products Signature Audio Specialist in my community 

TECHNICAL BULLETINS ON: 

D130 D123 D208 175DLH 075 130A 150.4C 

Name 
Address 
City Zone State 

1 
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signed to meet the needs of audiophiles 
and operators of restaurants, etc. 

The enclosure is constructed of solid 
Honduras mahogany and is available in 
either cherry or blonde finish. The 
unit can be used as a bass reflex, in- 

MADE FOR MUSIC 

An exact plug -in replacement for 

the most troublesome tube in 

High Fidelity equipment. Mullard 

special design and construction, 

including special mica supports 

and internal structure make the 

ECC83 /12AX7 superior particu- 

larly in critical high gain circuits 

where lowest levels of hum, noise 

and microphonics are required. 

finite baffle, or corner driver type of 
housing. When sitting on its legs, it 
acts as a bass reflex with tuning car- 
ried out by varying the length of the 
legs. When resting flush on the floor, 
it is an infinite baffle. In the corner 
of a room, a bottom port acts as a 
diffraction filter to feed extreme low 
frequencies into the corner apex. 

PRINTED CIRCUITS FOR HI -FI 
Danco Manufacturing Co., P. O. Box 

533, Van Nuys, Calif. is now manufac- 
turing and distributing a series of 
printed circuit boards, primarily for 
use in the construction of audio ampli- 
fiers and preamps. 

Boards for constructing a preamp in- 
clude a preamp -equalizer section, an 
input selector -tone control stage, and 
a gain compensator- output stage. The 
various boards are available separately 
as the Models 21, 31, and 41 respec- 
tively. 

Model 14 is a basic amplifier model 
which may be connected as a conven- 
tional Williamson -type circuit, provid- 
ing 10 watts output, or "Ultra- Linear" 
type circuit, providing 20 watts output. 

All of these printed circuit boards are 
packaged with full instructions, tube 

OTHER Mullard TUBES 
designed specificallyfor High Fidelity: 

EL34 /6CA7 High -power pentode, 100 W PP 
EL37 High -power pentode, 69 W PP 
EL84 /6BQ5 Miniature output pentode, 20 W PP 
EF86 /6267 Low -noise input pentode 
ECCB1 /1211T7 Low -noise mediumµ dual triode 
ECC82 /12AÚ7 Low -noise lows dual triode 
E280/6v4 Miniature rectifier cathode type, 90 ma. 
EZ81 /6CA4 Miniature rectifier cathode type, 150 ma. 
6234 Bantam rectifier cathode type, 250 ma. 

Mullard 
Araitabre at all leading distributors. 
For detailcd technical data and ap- 
plication information write: 

.210,.ILL 

INTERNATIONAL ELECTRONICS CORP. 

81 Spring Street, New York 12, N. Y. 

World's Most Complete Range of audio tubes 
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sockets, and parts lists. The company 
will supply data sheets on its line upon 
request. 

"TRUSONIC'r 8 -INCH SPEAKER 
Stephens Trusonic Inc., 8538 Warner 

Drive, Culver City, Calif. is now offer- 
ing a new full -range speaker, the 8- 
inch 80FR. 

Among the unique features of this 
speaker is the new "Truflex" compli- 
ance which makes use of a plastic -im- 
pregnated fabric which holds the cone 
to the frame and provides strength, 

flexibility, and durability. The internal 
air damping system introduces a con- 
trolled cushioning which assures no 
break -up at extremely high levels. 
There is a ring magnet for maximum 
efficiency in driving the new low -mass 
edge -wound aluminum voice coil as- 
sembly. 

Frequency response is 40 to 15,000 
cps, free air resonance is 50 cps. The 
speaker will handle 20 watts continu- 
ously and 50 watts on peaks. Imped- 
ance is 16 ohms and the unit measures 
8'/a "x4 ° % ". Its shipping weight is 6'2 
pounds. A data sheet on the 80FR is 
available from the manufacturer. 

HIGH- STYLED COMPONENTS 
Bell Sound Systems, Inc., 555 Marion 

Road, Columbus 7, Ohio, has recently 
introduced a new line of audio compo- 
nents which has been redesigned and 
restyled to provide a "sleek, slim sil- 
houette." 

The new components are little more 
than four inches high. The recessed 
base gives the appearance of a long, 
low look. Three amplifier models are 
included in the new line. The Model 
2315 is a 12 -watt unit, the Model 2325 
is rated at 20 watts, while the 50 -watt 
unit has been designated as the Model 
2360. All of the units feature a three - 
position speaker switch, built -in pre - 
amp, rumble and scratch filters, con- 

tinuously variable loudness control, 
and an 8- position selector- equalizer 
switch with separate phono and tape 
input. 

Product literature on any or all of 
the amplifiers in the new line is avail- 
able from the manufacturer. 

ACROSOUND KIT 
Acro Products Company, 369 Shurs 

Lane, Philadelphia 28, Pa. has an- 
nounced the initial production of a 
new "Ultra- Linear" amplifier kit 
which is slated for September delivery. 

This 60 -watt unit combines the qual- 
ities of "Ultra- Linear" circuitry with 
new feedback circuit design to provide 
exceptionally good stability. The cir- 
cuit also incorporates an effective 
damping control which is adjustable 
over a range of damping factors be- 
tween .5 and 10 for optimum speaker 
match. The control does not affect 
volume nor increase distortion and is 
not frequency discriminating. 

The tube line -up includes a 12AX7, a 
12AU7, a GZ34, and two EL34's. The 
output transformer is the new Acro- 
sound TO -600 unit which combines 
extremely low leakage reactance be- 
tween windings with a novel feedback 
winding, providing a degree of feed - 
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back relatively unaffected by the re- 
flected impedance of the speaker 
system. 

Frequency response is 1 db at 1 watt 
from 5 to 100,000 cps and at 60 watts 
is 1 db from 18 to 30,000 cps. Har- 

monic distortion is less than 1% at any 
frequency between 20 and 20,000 cps 
at power output within 1 db of 60 
watts. 

Available in either kit or factory 
wired form, the amplifier measures 
7''x15 % "x8" with a dark brown chas- 
sis and cover and light brown trans- 
former cans. A data sheet on this new 
amplifier will be forwarded on request. 

TRANSPORTS AND PREAMPS 
Viking of Minneapolis, 9600 Aldrich 

Ave., South, Minneapolis 20, Minn. is 
now offering its line of tape transports 
and recording preamplifiers in rack - 
mounted form for professional and in- 
dustrial applications. 

The transport is floated on rubber 
shock mounts in a standard 10% "x19" 
relay rack panel. All of the company's 
standard head configurations are avail- 
able in the rack mounting style. Of 
principal interest to industrial, labora- 
tory, and commercial users, will be the 
75P (half -track playback only), the 
75R (half -track erase -record), and the 
75RM (half -track erase -record, moni- 
tor). 

The company's RP61 recording and 
playback preamplifier is similarly 
available in a rack mounting style. 

The unit features a vu meter instead 
of the standard eye indicator and is 
designated as the RP61VU. 

Write the manufacturer direct for 
full details and prices. 

LOW -PRINT TAPE 
Audio Devices, Inc., 444 Madison 

Ave., New York, N. Y. is now in pro- 
duction on a new magnetic tape, in 
which layer -to -layer magnetic print - 
through has been reduced so low as to 
cause no harmful effects over very long 
periods of storage. 

Designated as the "Master Audio - 
August, 1957 

Louir "Satchmo" Armstrong 

sounds 
of our time 

are timeless on 

SOUNDCRAFT TAPES 

With MYLAR BASE 

Ageless "Mylar" base and ageless plasticizer free 
Soundcraft oxide coating -these are the reasons 
why lifelike sound is yours forever, only with 
Soundcraft "Mylar" base tapes. Because no other 
tapes offer comparable quality, a Soundcraft product 
is inevitably the choice of those who immortalize 
historic events, masterworks in music, or the sound 
in a great CinemaScope film! When you record sounds 
worth saving...enjoy their re- creation...their 
re- living...on Soundcraft "Mylar" base tapes! 
Write for free booklet! Buy these Soundcraft tapes: 

\11.1.11} SO 

PLUS 50. 50% longer play- PLUS 100 - twice as much on a reel - 
LIFETIME - guaranteed for life 

'DuPont Trade Man 

REEVES SOUNDCRAFT CORP., 10 E. 52 St., N.Y. 22, N.Y. West Coast: 338 N. LaBrea, L. R. 36, Cal. 
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NOW YOU can re- create in your own home 

the breathtaking realism in sound that has 

been known only to design engineers! 

The PERI-50 engineering is "built in" 
through the revolutionary new deep -etched 
copper circuit board -a development of 
Printed Electronic Research Inc. 

The DEEP -ETCHED copper circuit board 
replaces all wiring and guarantees that 
every PERI-50 AMPLIFIER built will perform 
exactly like the laboratory original - 
whether built by amateur, audiophile 

or electronic engineer! 

EVERYTHING PROVIDED - including 
an Ungar soldering iron and solder! All 
components literally "plug in" to the 
self -contained circuit board. No schematics 
to follow (although provided). 

ANYONE can build and hear the laboratory 
realism of the PERI-50 AMPLIFIER in 

90 minutes or less..., utilizing the most 
advanced circuitry and the incomparable 

Dynaco Output Transformer for unsurpassed 

transient response and stability. 

GUARANTEED TO PERFORM 
TO THESE SPECIFICATIONS: 

POW ER OUTPUT 50 watts cont. - 100 watts peak. 

DISTORTION - Intermodulation distortion less than 
1.0% at 50 watts, less than 0.25% at 35 watts. 

FREQUENCY RESPONSE 6 cps to 60,000 cps 
within ±0.5 DB. ±0.1 DB from 20 cps to 
35,000 at any level from 1 milliwatt to 50 watts. 

POWER RESPONSE less than 0.1% harmonic 
distortion at 50 watts from 20 cps 
to 25.000 cps and flat within 1 DB. 

SENSITIVITY 50 watts output from 0.75 volt RMS 
Input 100 watts output from 1.0 volt RMS input. 

SQUARE WAVE RESPONSE essentially 
undistorted on speaker load at frequencies 
20 cps to 35,000 cps. Damping Factor - 15. 

Output impedances 8 ohm and 16 ohm. 

TUBE COMPLEMENT Two EL34 one 6AN8 one 5Ut. rte- ORDER DIRECT FROM - -- 
PRINTED ELECTRONIC RESEARCH INC. 
I 4212 LANNERSHIM BLVD. NO. HOLLYWOOD. CALIF. I 

I CHECK OR MONEY ORDER O CAA O I 
I SEND FREE BROCHURE O DEPT. A -2 

I Name i 
Address 

I State -- Zone - _ - - -_..J 
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tape," the new product has been under 
trial for more than a year by phono- 
graph record and recorded tape manu- 
facturers, custom studios, and other 
professional users. The reduction in 
print- through on this new tape, 
amounting to 8 db as compared with 
present standard thickness tape, has 
been achieved without any change in 
the other characteristics such as fre- 
quency range, signal -to -noise ratio, etc. 
It is thus completely interchangeable 
on recording machines with standard 
tapes. 

ESL "DUST BUG" 
Electro -Sonic Laboratories, Inc., 35- 

54 Thirty -sixth St., Long Island City, 
6, N. Y. has recently released an in- 
genious device for removing the static 
and dirt from phonograph record 
grooves. 

Known as the "Dust Bug," the unit 
was developed by Cecil E. Watts, an 
English recording engineer. The de- 
vice itself consists of a separate arm 
which terminates in a small brush of 
nylon bristles, each of which is pointed 
so that the bottom of the groove may 
be thoroughly explored. The bristles 
also serve to track the arm across the 
record. A cylindrical plush pad (the 

"bug ") is situated immediately behind 
the brush and collects the loosened 
particles. 

The device is placed at the beginning 
of the record just before the pickup is 
lowered and cleans the record as it is 
played. A wipe with the dispenser 
cork of the cleaning fluid bottle cleans 
and charges the pad with the correct 
amount of fluid required to dissipate 
any electrostatic charge induced by 
the friction of the reproducing stylus 
or by previous polishing. 

The mounting arm, brush, "bug," 
fluid, and applicator are all included 
in a single "package." Write the U.S. 
distributor for any additional informa- 
tion that is required. 

HIGH -POWER INTERCOM 
Webster Electric Company of 

Racine, Wisconsin is offering a 
high -power intercom unit especially 
for offices, plants, schools, institutions, 
or homes. 

Incorporating printed circuits, two 
or three transistors (depending on 
model), and one or two germanium 
diodes, the new line is being marketed 
as the "Teletalk." 

Choice of either of two duo -tone 
cabinet styles, natural walnut with a 
gold grille or driftwood silver with a 
rose gold grille, is offered in both the 
custom ( #2100) and executive 
( #3100) series. A feather -touch "talk - 
listen" control bar and station 
switches of clear plastic are aligned in 

either a single bank or a double bank 
to maintain the streamlined styling. 
Capacities range from 6 to 24 stations 
without annunciators and from 6 to 12 

with annunciators. Larger capacities 
are available on special order to the 
manufacturer. 

For details on the entire line and 
complete electrical specifications, write 
the manufacturer direct. 

TRANSISTOR EQUALIZER -PREAMP 
The Regency Division of I.D.E.A., 

Inc., 7900 Pendleton Pike, Indianapolis 
26, Ind. has recently introduced a new, 
all- transistor preamp -equalizer, the 
Model HFT -1. 

Measuring only 71/2 "x21/2 "x3'/6 ", the 
unit is housed in a black -finished cabi- 
net with gold anodized control panel. 
The all- transistor operation eliminates 
hum and microphonic problems and 
IM distortion is less than .5% at nor- 
mal operating level. 

Controls include four positions: in- 
put selector switch, bass equalizer, 
treble equalizer, and level control with 
switch. With equalizer controls in the 
flat position and the selector switch 
on "magnetic phono," response follows 
the RIAA curve. Control adjustments 
to conform to other recording curves 
are covered in the instruction manual 
that accompanies the new transistor- 
ized unit. 

The preamp -equalizer is available in 
kit form as the Model HFT -1K while 

the completely wired and tested ver- 
sion is designated as the Model HFT- 
1A. 

"STUDIO DYNETIC" TONE ARM 
Shure Brothers, Inc., 222 Hartrey 

Ave., Evanston, Ill. recently released 
a new 1 -gram tone arm and cartridge 
assembly, known as the "Studio Dy- 
netic." 

Employing a stationary coil with a 
moving magnet in the cartridge, the 
tone arm is so carefully counter- 
weighted that it applies a tracking 
force of only one gram to the record 
surface. 

Jeweled bearings combine rugged- 
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ness with delicate balance. A control 
button is provided for lifting the tone 
arm from the record to move it to any 
desired point, where it will set down 
when the button is released. 

The straight, tapered tone arm is 15" 
long and 11" from pivot to stylus. Both 

; 

horizontal and vertical suspensions 
have jeweled bearings. The arm may 
be used with any conventional turn- 
table. Damping is achieved by floating 
the arm counterweight on a leaf- spring 
embedded in a viscous elastomer. 

AUDIO CATALOGUES 
L.E.E. SPEAKER SYSTEMS 

L. E. E. Incorporated, 62i New York 
Ave., N. W., Washington 1, D.C. is of- 
fering a 6 -page data sheet on its line of 
high -fidelity loudspeaker systems. 

Pictured and described in detail are 
the "Catenoid," "Trio," "Chorale II," 
"Fantasia," and "Musette" systems. 
The size and specifications on available 
units range from a minature bookshelf 
system which covers 70 to 15,000 cps 
to the elaborate three -way " Catenoid" 
which has a response from 30 to be- 
yond 22,000 cps and crossovers at 300 
and 5000 cps. 

Copies of this data sheet are avail- 
able without charge upon written re- 
quest. 

ARGOS KIT CATALOGUE 
Argos Products Company, 310 Main 

St., Genoa, Illinois has issued a com- 
pact, 4 -page catalogue covering its 
complete line. 

Included are details on the "Califor- 
nian" speaker enclosures in kit and as- 
sembled form, two lines of wall and 
corner baffles, and a series of tube 
caddies. Each item is pictured and a 
fairly complete description given. Cop- 
ies of this catalogue are available with- 
out charge from the manufacturer. 
Please write direct, requesting the pub- 
lication "Craftsmanship in Cabinets." 

NEEDLE CHART 
Recoton Corporation, 52 -35 Barnett 

Ave., Long Island City 4, N. Y. has an- 
nounced publication of its new "Re- 
placement Needle Cross- Reference 
Chart." 

This latest addition to the compa- 
ny's line of jobber and dealer aids is 
up -to -the- minute and designed to be 
of maximum help to the user. The six - 
page chart which is folded and punched 
to fit a standard ring binder, lists car- 
tridge makers and model numbers, pro- 
vides a picture of the needle, lists the 
Recoton catalogue number, price, and 
covers the model numbers of competi- 
tive manufacturers. The listing is al- 
phabetical to facilitate spotting the 
correct replacement. 0 

Twelve Years of Superiority 

The Altec 604 Duplex® 
Since its introduction in 1945 the Altec 604 coaxial loudspeaker has 
been considered the finest single frame loudspeaker in the world. The 
604 Duplex has become the quality listening standard in the majority 
of recording studios and broadcast stations. And, since the beginning 
of the home high fidelity market, it has led the field in popular accept- 
ance. More than 95% of all the 604 Duplexes built are still in service 
today. - 

The reasons for the marked superiority of the speaker are surpris- 
ingly simple. Conceived originally as a professional quality standard, 
the 604 was designed in a straight- forward manner and at the time of 
its introduction incorporated many features new to the industry. Con- 
tinuing research has resulted in the constant improvement of this 
speaker, but it is interesting to note that the basic design features have 
not yet been changed; the 604 remains superior and many of the fea- 
tures built into the 604 more than 12 years ago are now being promoted 
in the high fidelity industry as "new developments" and "industry firsts." 

Let's examine the 604C Duplex in detail, analyzing the design fea- 
tures which have made it famous. 

The 604C including network $165.00 

ALTE[ 
LANSING CORPORATION 

SASS SECTION 
(a) The outer edge of the loudspeaker cone is clamped between 
the cast frame and rigid cast clamping ring, instead of the more 
common glued construction. This clamping ring permits more 
accurate centering of the cone and assures its accurate location 
over a long period. (b) The compliance section of the cones Pro- 
vided with a viscous antireflecting compliance damping to ab 
sorb sound waves which would introduce distortion if permitted 
to reflect back down the cone. (c) The three inch voice -coil is 
made of 95 turns of ribbon copper wire. wound on edge to provide 
greater speaker efficiency. The ribbon is .0033' thick and .024' 
wide and is coated with two .00025' layers of insulation for protec- 
tion against electrical shorting between turns of the coil. (d) A 
4.4 pound Alnico V ring magnet provides high efficiency and pre- 
cise Control over the movement of the speaker cone. (e) The deep 
voice -coil gap sides provide a long path of homogeneous flux 
density permitting greater cone excursion (.751 while maintain- 
ing the voiceoon in a constant flux field. The use of a shallow 
gap would mean that the voice.coi I would move to areas of varying 
flux density with resulting distortion. (I) The woven annular com- 
pliance spider and damped cone compliance (b) permit free cone 
excursion for a maximum natural cone resonance of 40 cycles 
while at the same time controlling the cone movement to avoid 
acoustic self resonances. 

LE SECTION 
(g) The 1.75 inch voicecoil consists of 37 turns of double insu- 
lated edge wound aluminum ribbon .0023' thick and .014- wide for 
maximum efficiency. (h) The domed diaphragm is made of an 
exclusive fatigue resistant aluminum alloy for long life and high 
rigidity. To provide the lowest possible mass an integral tangen. 
tial compliance is formed of the same material. (i) A 1.2 pound 
Alnico V ring magnet physically separated from the low frequency 
structure. (I) A dual -annular phasing plug automatically 
machined to assure complete production accuracy. (k) A 
mechanoacoustic loading cap to provide proper back loading of 
the aluminum diaphragm. (1) A true exponential throat ending 
in six exponential horns grouped in a 2x3 multicellular configura- 
tion to provide a 40° by 90' distribution pattern. It should be noted 
that the exponential horn both in its sectoral and multicellular 
shapes is still the only type of high frequency horn which has 
proved acceptable in professional use. 

As you can see, the Altec 604 Duplex 
was a truly revolutionary development 
12 years ago and today, with its many 
improvements, still displays a marked 
degree of engineering superiority and a 
performance throughout the entire range 
from 30 to 22,000 cycles noticeably 
superior to that of any other single frame 
loudspeaker. 

If you are not as yet acquainted with 
the superb performance of Altec Duplex 
loudspeakers, ask your dealer for a lis- 
tening comparison with any other units. 
We are sure you will hear the superiority 
that has made the Duplex famous for 
12 years. 

Dept. 3 -Tm 
1515 S. Manchester Ave., Anaheim. Calif. 
161 Sixth Avenue. New York 13, New York 
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NEW 

¡/01 
14 WATT 

(28 watts, peak) 

HIGH FIDELITY 

AMPLIFIER 
with built -in preamp 

Model AA -903B 

'79.95 
slightly higher 

west of Rockies 

complete audio system in 
handsome modern enclosure 

FEATURES: 
phono and tape -head equalization 

loudness and volume controls 

rumble and scratch filter switches 

independent bass and treble controls 

hum -free dc on preamp tube heaters 

less than 1% harmonic distortion at 14 
watts from 20 to 20,000 cycles ±1db 

all -metal enclosure with brushed brass 
finish and burgundy trim 

PILOT RADIO CORP. 
Dept. DG -8, 37-06 36th St., L.I.C. 1, N.Y. 

Send complete information about 
the new Pilot AA -9038 Amplifier 

Name 

Address 

City Zone_ State 

Hi -Fi 
For 

Hyer 
Film star finds assembling her own hi-fi system 

relaxing after her arduous movie -making chores. 

HE current availability of a wide variety 
of excellently engineered assemble -it- 

yourself kits has lured individuals without 
one scrap of technical "know -how" into 
trying their hands at putting at least part 
of their hi -fi systems together. 

Miss Martha Hyer, whose next starring 
vehicle is Universal- International's "My 
Man Godfrey," is not one whit intimidated 
by the thought of assembling her own am- 
plifier for her home music installation. Tak- 
ing advantage of the fact that the "PERI- 
50" amplifier kit incorporates etched cir- 
cuitry and many other aids to easy and 
trouble -free assembly, Miss Hyer finds that 
"do -it- yourself" hi -fi is fun. When the am- 
plifier is finished, her home music system 
will be complete since she has already pur- 
chased the required preamp (not shown) 
which will be hooked up with the Metzner 
"Starlight" turntable to drive the James 
B. Lansing "Harlan" speaker system. 

The "PERT -50" Amplifier Kit 
The amplifier Miss Hyer is assembling 

is rated at 50 watts continuous and 100 
watts peak. It provides a frequency re- 
sponse ` -.5 db from 6 to 60,000 cps and 

.I db from 20 to 35,000 cps. The kit, 
which uses a deep- etched photoelectronic 
circuit board, can be assembled in ninety 
minutes without any special tools or equip- 
ment, according to Printed Electronic Re- 
search, Inc. of North Hollywood, Calif., 
the manufacturer. The kit comes complete 
with the required soldering iron to make 
the job even easier. 

Design -wise, the "PER1-50" is based on 
the well -known Mullard circuit and in many 
respects might seem to be similar to the 
"Dynakit" manufactured by Dyna Com- 
pany. This is not the case despite the fact 
that the output transformer used in both 
amplifiers is the Dynaco A -430. There are 
several significant points of difference in 
the two units. 

"Starlight" Turntable 
The turntable Miss Hyer selected for her 

system is the "Starlight" made by Metzner 
Engineering Corp. of Hollywood. The spe- 
cially designed, four -pole motor and center 
drive mechanism gives the unit its speed 
stability while providing the desirable vari- 
able speed range. A built -in stroboscope 
permits exact settings of 16%, 331/3, 45, 
and 78 rpm and continuously variable con- 
trol from 16 to 83 rpm. The 12" precision - 
machined turntable has a built -in, self -re- 
tracting 45 rpm hub so that any record can 
be played without searching for accessory 
spindles, etc. The non -slip cork pad, which 
is used instead of a flocked turntable, 
protects valuable discs from scratches and 
lin+ accumulation. 

The transcription arm features an exclu- 
sive "double- wrist" action while the coun- 
ter- balanced head insures minimum mass 
for good tracking and reduced record 
wear. Any standard cartridge will fit in 
the arm. 

Speaker System 
The final link in the reproducing chain is 

the James B. Lansing multiple /corner -reflex 
enclosure, the "Harlan C39." 

A handsome enclosure of modern design, 
the Model C39 is spacious enough to house 
up to four 12" speakers. The cabinet will 
fit snugly into any corner, a feature most 
women appreciate for its unobtrusiveness 
and utilization of what often proves to be 
waste space in the living room. Like most 
audiophiles, Miss Hyer enjoys all kinds of 
music ranging from the latest pop tunes, 
calypso, through light classics, to the deep 
symphonic works. With the sound system 
she has carefully selected, all of the discs 
in her record library receive realistic re- 
production. The frequencies that are cut 
into the disc are available at the speaker, 
unchanged and undistorted -the way it 
should be. J3D- 

(Ektachrome by Peter J. Samerjan) 
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"Ultraflex" Enclosure 

(Continued from page 58) 

(curve 2, Fig. 1) that the two peaks 
do not straddle the single peak evenly. 
What is more, the low- frequency peak 
is just about twice as high as the 
high -frequency peak and about two - 
thirds the amplitude of curve 1. This 
is characteristic of a reflex enclosure 
that is tuned too high. With the tun- 
nel plate installed, note how the pic- 
ture changes (curve 3, Fig. 1). Both 
peaks straddle the speaker resonance 
peak evenly and are of exactly equal 
amplitude. This indicates a properly 
matched condition that is the goal in 
the design of a reflex enclosure. 

A moderately priced 12 -inch coax 
speaker (Jensen H -222) was tried next. 
The speaker on hand was found to 
have a free -air cone resonance of 60 
cps. as shown in curve 1, Fig. 2. With 
this speaker mounted in the enclosure 
from which the tunnel plate had been 
removed, the impedance curve shown 
as curve 2 results. The lack of sym- 
metry about 60 cps and the greater 
amplitude of the lower frequency peak 
again indicated that the enclosure was 
tuned too high. Finally, the tunnel 
plate was permanently installed and 
the resultant curve (curve 3, Fig. 2) 
occurred. Both peaks have moved low- 
er in frequency so that they now seem 
to straddle the speaker's resonant fre- 
quency quite well. The amplitude of 
the low -frequency peak has been re- 
duced, but the high -frequency peak has 
become larger. Even with this increased 
height, note that the amplitude is 
only one -third the height of the free - 
air resonance curve. Curve 3 is usual- 
ly produced in a reflex cabinet that is 
tuned too low in frequency; however, 
in such cases the two peaks do not 
straddle the single peak of the speaker 
alone as well as appear to be the case 
here. 

From the foregoing it would appear 
that if the tunnel plate were not made 
quite so long, it would be possible to 
equalize exactly the amplitudes of the 
two peaks. In an effort to smooth out 
curve 3, a single, 1 -inch thickness of 
Fiberglas was stretched temporarily 
across the port. This resulted in a re- 
duction by one -third of both impedance 
peaks. The Fiberglas was not left in 
place as it was felt that this would im- 
pair the low- frequency output from the 
small port. 

In studying the curves shown in 
Figs. 1 and 2, it appears that the en- 
closure would be a good match for any 
8- or 12 -inch loudspeaker having a 
cone resonance in the order of 60 to 
65 cps. 

Performance 
Acòustic measurements were taken 

in an anechoic room with the 12 -inch 
speaker installed in the enclosure. The 
output was found to be fairly smooth 
down to about 85 cps, below which the 
response fell off at a rate of about 12 
db per octave. Measurements in a live 
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NEWS! 
and have 

you've 
a 
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wanted 
building your 

say n 

HI -FI system or radio, here's sensational news: 
ARKAY the world's leading name in audio kits now 
lets you "HEAR IT- BEFORE YOU BUILD IT" . . 

ARKAY takes all the gamble out of kit building . 
See your favorite ARKAY dealer ask for a dem- 
onstration unit of any model in the line . . ex- 
amine it, play it, give it any test you wish . then 
compare and you'll agree that an ARKAY kit is easiest 
to build and the best dollar value! 

SUMMER TIME IS KIT BUILDING TIME 
ARKAY 

MODEL FL -5 
HI -FI 

AMPLIFIER 
Full 5 matt ampli- 
fication for true ¡H- 

Fi performance in average rooms. Accepts 
tuner or phono of l your choice. provides un- 
usual tonal realism. Freq. response 20- 18.000 
cps. at ±1.5 db. Uses 4 miniature tubes for 
low hum and noise level. 
Cover $1.50 Kit $10.75 

Fed. Excise Tax Intl. 

NEW! ARKAY FM -8 
FM TUNER 

The ARRAY FM-8. the FM tuner 
that's the s ANDSIt0 OF THE 
PROFEesIOX.t i.S -Meal Rned for 

F 
those 

n6 M tuners. Acconll 
very 

the e 
FM -8 has only the very best of 
specifications: ARRAY "Miracle Ear" sensitivity -1 9ut.. 
for 20 dh quieting: Frequency Response -20 to 21.000 
cps: i ges 5D ails limiters: Armstrpong' FM- Foster3 

F 
Seely dis- 

criminator: Variable AFC: silent tuning s'sten1 IIfldnates 
swish noise between stations: Tuning meter-VTt'M sir. lt 3 tputs- cathode follower. higlevel. and binaural 
FM ,Multiplex,: Level control on the output-Balance n 
trot on the tuning meter: 0 -1Oó logging scale for pinloinl- 
Ing stations: Edge lighted slide rule dial: Self contained 
AC power supply. TRULY THE HUY OF THE CENTURY: .... $39.93 Wired $59.95 

ARKAY MODEL 
B-I2S HI-FI 

SPEAKER SYSTEM 
Easy -to- assemble infinite 
impedance baffle. Excep- 
tionally clean response 
40- 13,000 cps. Kit when I 
assembled measures 17x 
17í /.x15 5/16" exclusive 
of Hollywood legs. cReady 

Cut to size, just nail and glue. Complete with nails. 
glue, trim, insulation, grille cloth, legs and step- 
by-step instructions plus NI -Fl CO -AK SPEAKER 
AND VARIABLE BALANCE CONTROL 529.95 I 

NEW! ARKAY AM -5 AM TUNER 
Fresh off the hoard. the AM -3 Is the hottest AM tuner 
ever designed for Hi -Fi reproduction of the standard 
broadcast band. The new AM -5 has the most power- 
packed features to be found yet! Features like: ARRAY 
"Miracle-Ear.' sensitivity -2uV. for 20 db signal to 
noise ratio: Wide and narrow hand reception .20 t 
850(1 cps. wide hand. 20 to 3500 cps. narrow band., 
3 section ganged tuning condenser: Tube Compliment 
-CHA6 RF amplifier. OREO ose.- mixer. 6HAO IF am- 
plifier. 12AT7 detector audio. 8X4 full wave rectifier: 
Audio output -1 volt: 10 He. whistle filter to elimi- 
nate whistles caused by flats between ad1.ICOnt stations. 

Kit $21.45 Wired $32.95 

........ ARKAY HFT -7 AM -FM TUNER 
ARKAY MODEL 9tlek Árt"07 S/N: Foster-Seeley 

. D1 T ̀ b c Loop 

FL-30 HI-FI 1 z, IÁTZeiI, 8BE8. Ill (MAO. (21 áAU(i.1nli 
1 nÁl.í, sel. rect. 

AMP -PREAMP 
with transIstorlred 

Iront end 
An acclaimed en- 
gineering master- 
piece use 

tance 
variable 

assures 
front end. Record 

you of finest high -gain low -noise 
equalization for more than 30 labels. 

Freq. response 10- 40.000 cps. ±i.2 db. Power: 30 watts (40 watt peak). Features include 5 position bal- 
ance control, 2 AC outlets. inputs for tuner, tape, phono. 
2 Aux.. tape output plus many exclusive engineering 
techniques. It's a real dream! 

n 

Model FL -30 Kit $49.95 Wired and Tested $74.95 

I 
Kit $32.00 Wired and Tested Cover for above 

$3.95 548.85 
1 Fed. Es. Tax loci. 

1 

1 

1 

FM -6 ARKAY FM -6 FM TUNER 
6n V. for 20 dh S /X: Foster- Seeley Discr.r Gr. 
Grid From End: Tenn, Con,, Oac. Circuit: 3 Double Tuned IF Stages: AFC plus Defeat. 

Kit $23.75 Wired and Tested Cover for above 
$3.95 $44.95 

Fed. Ex. Tax Incl. 

SEE 'N HEAR the unmatched quality of the 
new, big FREE CATALOGUE of AUDIO. HI- 

ARKAY line at your dealer. Ask for the 
FI AND TV units. 

"Prices :, higher West ,d Mks. 

A RKQY 120 Cedar Street N.Y. 

COMING SOON! 
3 New Ziff-Davis Annuals! 

Profitable! Informative! Useful! 
Your Hi -Fi Shortwave 

Career Directory Listening & 
in & Novice Ham 

Electronics Buyer's Guide Radio 
Sept. 5! Oct. 1! Sept. 19! 
WATCH FOR THEM ON YOUR NEWSSTAND! 
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after 
3,000 
HOURS 

(equal to more than 
3 years average use) 

WOW and 
FLUTTER 

0.17% 

T 
After 3000 hours of operation in 
a closed, unventilated boo .. 
with no additional lubrication or 
adjustments of any kind ... a 

stock Starlight turntable was 
submitted to a prominent nation- 
ally affiliated Testing Laboratory. 

The REPORT: 

(. 135264, dated May 9, 19571 
Wow and Flutter .. 0.17% 
Rumble Minus 43 db. 

Original laboratory report Is 
on file for inspection. 

Tla s 377T8 Di73133R 

( r HIGH FIDELITY 

T URNTABLE 

Starlight's patented center -drive 
system - with no slapping belts, 
no noisy pulleys, no growling 
idlers - is ready to bring yoU years of whisper-quiet, 
trouble -free operation! And, despite its low price tag, 
Starlight contains every worthwhile feature known to 
the turntable art ... plus many extras found in no other 
turntable at any price! Ask for - and insist on -a com- 
petitive demonstration at your nearest dealer. 

* Illuminated Stroboscope - reads while the record is playing. 

* Continuously variable speed control - precise setting for all 4 speeds. 

* Rumble and noise more than 40 db below HARTS standard referente level. 

* (vow and flutter less than 0.2% RMS. Conforms to HARTS standards. 

See Starlight today... you'll learn why it is the first 
choice of discriminating music lovers 

Sold by Leading Hi Fidelity Dealers ...EVERYWHERE! 

Prices include Ted. excise tax where applicable. 

Only $5950 
Model 60 turntable only. 

Model 672 lulustnated) 
Complete unit with model 60 
turntable, base and push. 
button transcription arm 

$97.00 
Model 07 push'butlon 

transcription arm 
22.50 

Model 002 (blonde) and 
Model 004 (ebony finish) 
1.' laminated hardwood 
Oase . . . . 17.50 

ENGINEERING CORP. 
1044 N. SYCAMORE AVE., HOLLYWOOD 38, CALIF. 

quality for all requirements... 

BRUSH CRYSTAL HEADPHONES 
Leading brand in broadcasting, Brush Crystal Head- 
phones provide the ultimate in listening quality for 
tape monitoring, amateur, binaural and hi- fidelity 
use. Extended frequency response, lightweight 
and comfortable, complete line to choose from. 
Sold by quality conscious dealers everywhere. 

BRUSH ELECTRONICS COMPANY 
ptvnrore or OLCYIT. CO on 0M 
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room showed somewhat greater bass 
response. 

When subjected to listening tests 
using a good quality 12 -inch coax 
speaker, we found no evidence of boom - 
iness. What is more, there was no evi- 
dence of cabinet rattles or buzzes even 
at high volume levels. Of course, it is 
possible to get more bass response 
from larger enclosures, but the output 
of a good speaker in this enclosure was 
pleasantly balanced. 

Construe +ion 

Complete details concerning the con- 
struction of the speaker cabinet are 
shown in Fig. 3. Dimensions are given 
for all parts with the exception of the 
legs, which naturally do not affect the 
acoustic design, and for the glue 
blocks, which should be used where 
the sides meet the top and bottom. Not ' 

required when the enclosure is con- 
structed at home are the triangular 
corner blocks that may be seen in the 
photograph of the inside of the unit. 
These are used in the factory -built 
version to prevent damage during ship- 
ping. 

As the first step in the construction 
of the cabinet the wood strips, blocks, 
and rails should be glued to the top 
and bottom panels, the tunnel plate, 
the front panel, and the side panels 
as shown. This step is already done 
if the kit is obtained. Next the sides 
are glued and screwed to the front 
panel. The two rear cross bars are 
then added and the frame is now ready 
to be squared. When you are sure that 
the frame is perfectly square and true, 
you are ready to tighten securely all 
the bolts. 

Next, fin -shanked or T -bolts are in- 
stalled for the speaker. If an 8-inch 
speaker is to be used, the reducer ring 
is installed. Then acoustic grille cloth 
is tacked to the rear edge of one of the 
sides; it is then stretched tightly over 
this side, over the front, and over the 
other side, where it is tacked to the 
back edge. The top and bottom panels 
and the tunnel plate are then glued 
and screwed into place. Finally the 
feet are installed, soundproofing mate-. 
rial is tacked to the inside surfaces, 
and the speaker is bolted into place. 
Speaker leads are connected to a ter- 
minal strip in the back panel, which 
can now be screwed tightly into place. 

Since the entire front and both sides 
of the enclosure are completely cov- 
ered with grille cloth, it is only neces- 
sary to finish the top surface and its 
edges, the edges of the bottom panel, 
and the legs. In the case of the kit or 
pre -built unit, this has already been 
done by the manufacturer. The finish 
supplied, either in blonde or mahog- 
any, is a hard plastic, wood -graine& 
material, which resists stains, burns,. 
and scratches. 

We were particularly pleased with 
the simplicity with which the kit could' 
be assembled and with the profession -- 
ally finished and attractive appearance 
of the enclosure that was apparent . 

just as soon as the last screw holding: 
the back on was tightened. -- 
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All About Audio 
(Continued from page 41) 

have two anechoic chambers -one 
large and one small. 

I do not know how many of these 
rooms have been built here in Eng- 
land, but I have visited half a dozen 
as follows: BBC, G.E.C., G.P.O., Good- 
mans, Hawley Products, and Plessey; 
and Mr. Cooke has had a look (forgive 
the rhyme!) at the National Physical 
Laboratory and the Philips installa- 
tions. 

The BBC room at its research de- 
partment in Kingswood Warren, Sur- 
rey, is interesting on account of the 
loose grid floor which can be removed 
for very precise work. A view taken 
from the inside, looking towards the 
entrance, is shown in Fig. 11. (I have 
no precise information on what hap- 
pens if you enter the dead room after 
the ironwork has been removed, except 
that shouts for help are inaudible.) 

The walls, floor, and ceiling are lined 
with Fiberglas wedges 40 inches long 
and the useful room space measures 
15 feet x 10 feet, 8 inches x 7 feet, 4 
inches. This gives near- perfect free - 
field conditions down to 150 cps, but 
useful measurements can be made at 
much lower frequencies. A rubber - 
tired trolley for moving heavy enclos- 
ures can be seen in the doorway. When 
work is in progress the entrance is 
closed by a heavy door also fitted with 
the Fiberglas absorbent wedges. 

Live Room Tests 

To avoid the difficulties of open -air 
working and the high cost of building 
anechoic rooms, attempts have been 
made to carry out measurements in 
live rooms, the . effects of standing 
waves being minimized by placing the 
microphone only a foot or so from the 
loudspeaker and by screening off the 
space around them with sheets of 
sound absorbent having an appropriate 
flow resistance. Mr. D. E. L. Shorter 
of the BBC showed us some response 
curves ta! .2n in this way. The speaker, 
which had an unvented cabinet, was 
mounted as far as possible from all 
obstacles. Using a velocity microphone 
to minimize room effects, the curve ob- 
tained was within 2 db of the corre- 
sponding curve taken in the dead room. 
The close microphone position intro- 
duces a spurious bass rise (which can 
be allowed for), together with some 
other errors at frequencies where the 
cone breaks up. However, these errors 
are nearly constant for a given type of 
speaker so that the method can be use- 
ful for production checking. 

We find that we can get a lot of re- 
liable information from curves taken 
in the absorbent enclosure illustrated 
in Fig. 12, which consists of a light 
wooden framework covered with sound 
absorbent material, with extra oblique 
layers of the same material above the 
floor. The frame is built of solid wood 
(2" x 2") covered by double layers of 
resin -bonded Fiberglas each 1" thick. 
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It is large enough to permit measure- 
ments with loudspeaker /microphone 
spacings up to one meter (39.37 inches) 
and 30 degrees off axis in a vertical di- 
rection at that distance. 

In a live room, sound from the loud- 
speaker reaches the microphone both 
directly and after reflection from the 
room boundaries. The purpose of the 
screen is to increase the ratio of di- 
rect to reflected sound. Obviously, 
sound waves reach the microphone di- 
rectly without attenuation; but reflect- 
ed sound is attenuated during its pas- 
sage through the absorbent screens. 
Because of the close proximity of the 
floor it is advisable to use several lay- 
ers of absorbent material on the bot- 
tom of the screen. 

A further improvement in the ratio 
of direct to reflected sound can be 
achieved by using a directional micro- 
phone with its axis adjusted to dis- 
criminate in favor of direct radiation. 

There is no advantage in using a 
cardioid microphone as compared with 
a figure-eight type, because both have 
approximately the same ratio of di- 
rect /reflected pickup. The velocity 
type microphone has two thin lobes 
(front and back) whereas the cardioid 
has one fat frontal lobe, which in some 
cases can be a disadvantage because it 
picks up more floor reflections. 

A suitable microphone is the Stand- 
ard Telephones and Cables ribbon type 
4038A, which has a uniform response 
from 40 to 12,000 cps to sound at nor- 
mal incidence to the ribbon. Satisfac- 
tory direct /reflected sound pickup can 
be achieved by keeping the loudspeak- 
er /microphone distance as low as one 
foot, for measurements up to about 
2000 cps. Above this frequency such a 
small distance gives erroneous results 
because of the reflection effects taking 
place at the surface of the cone. and it 
is advisable to increase the microphone 
spacing to some 3 feet. Fortunately, 
we are able to do this without intro- 
ducing serious irregularities in the re- 
sponse reading, because the absorption 
coefficient of the Fiberglas screen in- 
creases rapidly with frequency. Where 
measurements are required at frequen- 
cies higher than 12,000 cps, we use a 
miniature Rochelle Salt sound cell mi- 
crophone, or a miniature Rochelle Salt 
"X" -cut expander block. Both these in- 
struments are small enough to have 
negligible diffraction effects up to 
about 20,000 cps, and both respond to 
much higher frequencies. 

The loudspeaker under test may be 
mounted in the wall of the room -a 
perfect and simple infinite baffle -or it 
can be placed in a totally enclosed 
cabinet similar to the one illustrated in 
Fig. 13. This has a volume of 5 cubic 
feet, is rigidly braced and lined with 
building board to prevent panel res- 
onance, and acoustically treated to 
avoid standing waves. The absorbent 
enclosure of Fig. 12 can, of course, be 
placed in front of a loudspeaker al- 
ready mounted in a corner cabinet or 
horn. 

The response curves of Figs. 14 and 
15 show the results obtained. A 15" 
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foam -surround speaker was mounted 
in the 5 -cubic foot enclosure and curves 
were taken in the open air (free -field) 
and in the lab (with absorbent enclos- 
ure). Incidentally, this 15" unit is nor- 
mally recommended for use up to 1000 
cps only, because of the rise in output 
in the 1000 to 5000 cps region. 

It will be observed that the irregu- 
larities introduced by the room are 
about ±2 db up to 1000 cps and less 
than ±1 db above that frequency. 

The severe low- frequency roll-off be- 
low 100 cps is due to the closed box 
which is small for a 15" speaker. Fig. 
16 shows the output from the same 
unit mounted in a 9 -cubic foot corner 
reflex enclosure built of bricks and 
mortar; at 50 cps the output is some 
8 db higher. 

It will be appreciated that this in- 
door method of taking curves with the 
microphone fairly close to the speaker 
makes it impossible to include the low - 
frequency output from the vent of a 
reflex enclosure in the main response 
curve. The vent of this 9 -cubic foot 
enclosure resonates at around 35 cps 
and greatly enhances the output in 
the region below 50 cps. 

(To be continued) 

UNIQUE FEEDBACK CIRCUIT 
By PROF. A. V. 1. MARTIN 

THE feedback circuit shown in the ac- 
companying diagram is used in some 

French "Arco" radio receivers. It pro- 
vides a relative bass and treble boost by 
giving a higher feedback ratio for me- 
dium frequencies. 

The interesting components are la- 
belled Ri, R., C,, C.. The feedback chain 
is connected between the plates of the 
preamplifier and the power amplifier. 

At low frequencies, the effect of C, 
and C. is negligible and there is a little 
negative feedback, on the order of 3% 
at 100 cps. 

At med' frequencies, that is, 
around 800 cps, the shunt effect of C, is 
still negligible, but the shunt effect of Ca 

is important, because it shunts a high - 
value resistor and partially short- circuits 
it. The feedback ratio then reaches 
nearly 10 %. 

At high frequencies, the shunt effect 
of C. is still there, but C, c into play 
as well, to shunt to ground part of the 
feedback voltage. This reduces the feed- 
back ratio to 3% approximately at 10,- 
000 cps. 

The total effect is then a 10% feed- 
back at medium frequencies and a 3% 
feedback at low and high frequencies. 
In other words, the gain is lowest at me- 
dium frequencies, hence the apparent 
bass and treble boost. -rap -- 

Simple bass and treble boost circuit. 
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Sunspots Mar 

TV Reception 
During peaks of sunspot activity, hundreds 
of spots of the type shown at left may ap- 
pear on the solar sphere. Graph to the right 
shows the increase in number of spots from 
January, 1955 (fewer than 10) to about 200 
in January, 1957. The cycle is still active. 

Strange DX signals suddenly appear, taking over 

TV screens, plaguing set owners and technicians. 

AVIEWER who lives about 50 miles 
from the metropolitan area in 
which his favorite TV stations are 

located, and who normally gets pretty 
good reception, is reclining in his liv- 
ing -room chair one afternoon, com- 
pletely relaxed, enjoying his favorite 
program on, say, channel 4. He be- 
comes aware of fine horizontal lines 
faintly visible across the picture. Since 
he has been enjoying reception on this 
channel for a number of years with 
the same receiver and the same an- 
tenna, this entirely new phenomenon 
puzzles him somewhat, but it is not 
sufficiently prominent to be really an- 
noying: he remains in his chair in the 
hope that the symptom will go away 
of itself. 

As he watches, the lines become 
somewhat heavier and eventually mar 
his enjoyment. A somewhat darker ver- 
tical bar is now noticeable, swinging 
back and forth across the screen. Now 
he can barely make out his program 
at all; the lines are practically domi- 
nating the screen. Then the picture 
goes completely out of sync. Although 
he is bewildered, many a technician 
would state at this point confidently - 
and correctly, to a degree -that a seri- 
ous case of adjacent- or co- channel 
interference is causing all the fuss. 

The harried viewer has left his chair 
and is heading toward the set to apply 
the only remedial technique he knows. 
He is preparing to twist every knob 
with which the receiver manufacturer 
has supplied him in an attempt to ex- 
orcise the crazy quilt on the screen. Be- 
fore he can do this the receiver, as 
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though acting in self defense, suddenly 
permits an intelligible picture to fill 
the screen again. As our viewer gets 
ready to relax again, he realizes that 
the characters on the screen are 
completely unfamiliar. The show itself 
is completely unfamiliar. It has nothing 
to do with the program he was watch- 
ing a short while ago and which should 
still be on the air. While he is trying 
to make some sense of this odd devel- 
opment, the program ends and a sta- 
tion break comes along. A completely 
unheard -of station with call letters he 
never knew existed identifies itself as 
"his" channel 4. Its location is given 
as some metropolis in another part of 
the country, hundreds of miles away. 

Before reaching into his pocket for a 
tranquillizing pill, the victim just 
barely manages to reach the telephone 
and pour out a garbled account of 
what has happened to his incredulous 
service technician. While awaiting the 
technician's arrival, he stalks to his 
window and stares out, puzzled, at his 
antenna, which is just visible in one 
corner of his field of vision. He has to 
squint uncomfortably because he is 
partially blinded by the bright light 
beyond his antenna on this fine, clear 
day. The light comes from the sun. 
the unperturbed culprit in our little 
drama. 

Admittedly, the account just given 
of interference resulting from so- called 
sunspot activity is of a severe case; 
but it is based on an authenticated ex- 
perience. Nor will it be the last of its 
kind before we have drifted past the 
current sunspot cycle maximum. Often, 

By 

SIDNEY C. SILVER 
Service Editor. 
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the effect does not become as severe as 
in the unfortunate drama we have just 
presented; that is, the interfering, dis- 
tant transmission working on the same 
frequency does not always become 
strong enough to ride over the desired 
local program. In these less startling 
cases, the symptom will take the form 
only of enough co- channel interference 
to ruin the program being viewed or 
to mar it considerably, usually by in- 
troducing instability or complete loss 
of sync, as well as by making a hash 
of picture content. 

Uppermost in the minds of affected 
technicians and set owners will be the 
question, "What can we do about it ?" 
Before we can start to supply answers 
-and there aren't many -we have to 
have some picture of what is going on. 

As we rise above the earth, pene- 
trating its surrounding atmosphere, we 
reach a region beginning about 50 or 
60 miles up known as the ionosphere. 
This consists of several layers in which 
free ions and electrons occur with far 
greater frequency than they do in the 
more immediate atmosphere that hugs 
the earth intimately. The highest of 
these layers is about 200 miles straight 
up -quite a trip on the elevator. 

With all the free electrons and 
ionized particles in the upper layers of 
the atmosphere, this ionospheric region 
is essentially a different medium from 
the atmosphere we find immediately 
around us. It is, in effect, a denser or 
less transparent medium, just as water 
or glass, although still transparent, are 
denser media than air. 

When a pencil is put in a glass of 
water, it appears to be bent to the view- 
er standing away from the glass. What 
has happened is this : the normally 
straight -beamed light rays (very super - 
high- frequency radiation) from that 
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part of the pencil which has been sub- 
merged, in travelling to our eyes, have 
been bent in going through the water 
and glass, because they have been 
slowed up by the denser medium. In 
like manner, radio signals are bent or 
refracted as they pass through -or try 
to pass through -a "thicker" medium, 
like the ionosphere. 

This phenomenon gives us our long - 
range or DX short -wave transmission. 
As shown in Fig. 1, ordinary radio 
waves, essentially unbent, travel line - 
of -sight and cannot be picked up by 
receivers beyond the horizon. Other 
waves are refracted so severely that 
they finally reflect downward and re- 
turn to the earth at some distant point 
beyond the horizon (receiver 2). 

The higher the frequency of either 
sound or electromagnetic waves, the 
more resistant they are to refraction 
and reflection. The bass end of the 
audio range, for example, seems to 
spread around the room from a loud- 
speaker. The treble end of the range 
is more narrowly beamed in front of 
the speaker and is not heard as clearly 
off the speaker axis. With electromag- 
netic waves, the signals can bounce 
around the world, between ionosphere 
and earth in the short -wave bands; 
however, when we go up in frequency 
into the TV bands, the signals tend 
to resist the bending effect of the 
ionosphere and transmissions manage 
to fight their way through this me- 
dium without being hurled back to 
earth. Thus, we ordinarily think of TV 
reception as not being practical be- 
yond the horizon from the transmis- 
sion point. 

The highest frequency that can be 
bounced back to earth depends on the 
degree of ionization in the upper lay- 
ers. This m.u.f. (maximum usable fre- 
quency) seldom moves up as high as 
the TV frequencies under ordinary con- 
ditions. However, along comes our sun 
to shed a new, if somewhat confusing, 
light on the situation. 

Alone in space, millions of miles 
from its nearest neighbor, the solar 
orb gets bored now and then -about 
every eleven years or so -and begins 
to amuse itself with what we have 
come to know as sunspot activity. 
There is much speculation and less ac- 
tual knowledge about the whys and 
wherefores of this sunspot cycle. As to 
effects, however, we do know that, 
during the period when the sun is 
riding the peak of a sunspot cycle, dis- 
turbances also occur in the ionosphere. 
Along with marked changes in the de- 
gree of ionization, the m.u.f. soars up- 
ward, and may get well into the lower 
v.h.f. band. When it does, TV trans- 
missions at or below the m.u.f. can be 
thrown back to earth hundreds and 
even more than a thousand miles from 
the point of origin. The lensing action 
of the ionosphere may concentrate the 
refracted energy sent back down into 
the distant area to the degree that the 
returned signal will be strong enough 
to force its way over local transmis- 
sions qn the same channel, and take 
over the screen completely. 
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We are going through a period of 
heavy sunspot activity right now, and 
this condition is likely to persist for 
half a year, or for more than a year; 
it is never easy to predict its exact 
termination. This type of disturbance 
is a new problem in the TV era: dur- 
ing the last sunspot peak, which oc- 
curred in 1947, there were neither 
enough receivers nor enough operating 
stations in the country to create much 
difficulty. 

Although the disturbing effects al- 
ready described may occur anywhere, 
areas of primary reception will be less 
susceptible than others. The particular 
instance with which this article begins 
occurred in a near -fringe sector about 
50 or 60 miles west of an eastern 
metropolis. Since the locality is on 
high ground, many favored set owners 
are able to get acceptable reception 
from the big city with nothing more 
than indoor rabbit ears. The indoor 
antenna was beamed east, of course, 
but antennas of this type are equally 
sensitive in the opposite direction. The 
interfering station was identified as 
one from the midwest. 

Most reports of DX TV reception at 
this time come from fringe areas, 
where the inherently weaker signals 
available locally can put up less of a 
battle against intruders. Neverthe- 
less, the author, who resides in a near 
suburb of New York City where there 
is signal strength to throw away, has 
suffered some mild, occasional co -chan- 
nel effects -horizontal lines, wind- 
shield -wiper effect, infrequent sync 
instability -on channel 2. This has oc- 
curred three or four times over the 
last half year, and has lasted for two 
or three hours on each occasion. 

To the DX fan, these random pick- 
ups are gifts from heaven -or from the 
sky, in any case -especially when they 
fall on channels that are normally va- 
cant in the local area. To most view- 
ers, these invading signals are unwel- 
come obstacles to TV enjoyment, and 
these people can't understand what is 
wrong with the idiotic technician who 
shrugs his shoulders helplessly when 
he is asked to "fix the set." 

The situation is a tough one, because 
a sure, universal cure does not exist. 
In areas where the victim has been 
getting by with an antenna that is 
largely nondirectional, a narrowly 
beamed unit, aimed in the direction 
from which transmission is desired, 
will cut down hobo signals that drop 
in uninvited from random angles. How- 

Fig. 1. Normally 
propagated TV 
transmissions travel 
in straight lines, and 
cannot be picked up 
beyond the horizon. 
When the sun acts 
up, they may bounce 
for great distance. 

ever, the refracted intelligence may 
also swoop down from the angle of op- 
timum orientation. Even in these 
cases, the fact that normal TV trans- 
missions travel in the horizontal direc- 
tion gives us something to work on. 
The angle of incidence of radiation 
bounced back from the ionosphere will 
be oblique (see Fig. 1). There are 
many good antennas that not only dis- 
criminate against signals arriving at 
the rear and sides, but also reject sig- 
nals that do not come in horizontally. 
A check of the vertical radiation pat- 
terns supplied by most manufacturers 
of good antennas will be useful in 
making a choice. 

Recommending the expense of a new 
antenna installation to a victim of the 
sun is a delicate problem, at best. 
There is no assurance as to how effec- 
tive it will be, and the unpredictable 
sunspot cycle may come to an end be- 
fore the cost of a new antenna can be 
justified in terms of whatever relief it 
will provide from the difficulty. The 
technician would do just as well to use 
the opportunity for stressing the need 
for a better, newer antenna on general 
principles, with possible reduction of 
sunspot interference as an added in- 
ducement. Overstressing the possible 
protection against interference from 
DX TV transmissions, even where this 
symptom has been a fairly regular nui- 
sance, leaves the technician open to 
recrimination by the set owner where 
the results will not justify the expendi- 
ture involved. Few technicians will 
want to take such a risk. 

In any case -and especially in those 
where the condition exists despite a 
good antenna installation -an impor- 
tant public -relations problem confronts 
the TV service worker. Unless it is 
properly handled, he may suffer loss of 
confidence with some customers. His 
best bet is to make a rough sketch like 
the one shown in Fig. 1 and try to ex- 
plain what is going on. The simplified 
explanation given here has been tried 
out on several nontechnical people 
with good success. The technician is 
less likely to be looked upon as an 
idiot if he can do this successfully; he 
is also giving his customer an honest 
picture of the situation and expecta- 
tions. In effect, the customer, not the 
technician, is responsible for the de- 
cision as to whether a gamble on a 
new antenna should be taken. Besides, 
while the explanation is being given, 
the symptoms may very well disappear 
altogether. 
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The reception cones of Jupiter's radio emissions as limited by Jupiter's ionosphere. 

Signals From Jupiter 

Studied by N.B.S. 
Distant planet emits pulse -type radiation that appears 

to indicate the presence of a surrounding ionosphere. 

FOR about two years astrophysicist 
Roger Gallet at the Boulder Labora- 

tories of the National Bureau of 
Standards has been studying radio sig- 
nals of tremendous power from Jupiter. 
Gallet's work rules out thunderstorms 
as the possible source since lightning 
discharges, unlike the signals being re- 
ceived from the planet, broadcast on 
all frequencies at the same time and 
have other different characteristics. 

The actual signals consist of 2 -sec- 
pnd pulses having 100 thousand times 
more energy than that contained in a 
strong local lightning discharge, and 
30- millisecond pulses of infrequent 
repetition. Concerning the origin of 
the signals, it is suggested that they 
may have a shock -wave origin possibly 
from geyser -like phenomena or vol- 
canic activity, although different from 
any such activity we know on earth, 
because the material constituting Ju- 
piter is different from Earth. 

Perhaps the most important evidence 
on Jupiter that has been collected is 
that which seems to prove that the 
huge planet has a strongly ionized up- 
per atmosphere -an ionosphere -simi- 
lar to our own. And just like our iono- 
sphere its electronic density varies in 
relation to the amount of ultraviolet 
radiation given off by the sun. Emis- 
sions, recorded at a specific frequency, 
come through a cone of transmission 
radiating from the source. This seems 
to indicate that the radio waves with- 
in the cone are penetpating Jupiter's 
ionosphere, but the oblique waves out- 

side the cone are being reflected back 
to Jupiter by its ionosphere. 

It has also been found that the cone 
is larger for 20 than for 18 megacycles. 
These are the two frequencies on which 
the observations are conducted. 

Interestingly enough, this radio as- 
tronomy work must be done only at 
night when our ionosphere is less ion- 
ized and the Jupiter waves can come 
through. -- 
These antennas direct radio signals origi- 
nating 500 million miles away from earth to 

recording equipment located in the trailer. 
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Fringe -Area FM Reception 
(Continued from page 39) 

fringe -area FM reception to good ad- 
vantage, acceptable noise level being 
much higher than in TV work. As no 
FM band preamplifiers were available 
locally in commercial form, various 
makes and types of v.h.f. TV pream- 
plifiers were re- aligned and used with 
success. Cascode amplifiers were built 
and tried, but were found to have little 
advantage over the straight triode or 
pentode circuits when used with a re- 
ceiver having good AM rejection char- 
acteristics. As the gain of a cascode 
circuit may be approximately that of a 
single triode, it was found better to 
re -align available triode or pentode 
equipment, often spending considerable 
time in the process, rather than use 
the bulkier "home made" variety. It 
was also found to be economical to 
purchase new equipment which had 
been rendered virtually obsolete in this 
area when the Seattle TV stations in- 
creased their radiated power a few 
years ago. The wide -band type pre- 
amplifier was found to be more satis- 
factory than the manually tuned va- 
riety, since the former was relatively 
easy to align with sweep generator and 
scope to cover the FM band with the 
additional advantage that, once in- 
stalled, it could be forgotten. 

In the case of a permanent installa- 
tion (not the experimental type), a 
mast mounted preamplifier would be 
better, but should be checked for align- 
ment and gain before installation. 

The Hallicrafters Model SX -62 re- 
ceiver used during the final part of 
these tests had previously been modi- 
fied for use as an AM -FM tuner in con- 
junction with a separate audio ampli- 
fier and was again modified to provide 
higher gain and improved limiting. In 
its final form a 6AH6 tube was used 
instead of the original 6AG5 second r.f. 
amplifier, a 6SG7 replaced the 6SK7 
first i.f., and FM detection was accom- 
plished with a ratio detector circuit 
instead of the original discriminator. 
A test point was provided above the 
chassis so that the a.g.c. voltage could 
be measured as an indication of signal 
strength. 

The results of these tests, already 
noted, give an indication of what can 
be expected of FM reception compared 
with TV reception. It is interesting to 
note that received signal strength 
varies directly with transmitted power 
without regard to varying antenna 
height. This is explained by the fact 
that, for line -of -sight reception at this 
distance, variations of 10 or 20 feet in 
receiving- antenna height and of 100 or 
200 feet in transmitting- antenna height 
would be completely ineffective except 
in the case of local minor obstructions. 

The modified Hallicrafters receiver 
is not the type of equipment found in 
the average hi -fi installation, but com- 
parisons with more usual FM tuners 
show them to be adequate for this type 
of reception. -AZ-- 

August 1957 

OD NIZE! 
ab 

"What a bright picture! 
Thanks, Mr. Serviceman, 
for rejuvenating our old 

TV set" 

oonnammin 

Sarkes Tarzian 

SILICON RECTIFIERS 

r 

REJUVENATE 
old TV sets with the "Miraculous M- 500" Sarkes 
Tarzian Silicon Rectifier... Your customers will 
appreciate it ... See your distributor or write for 
complete information. 

Sarkes Tarzian Inc., RECTIFIER DIVISION 
DEPT. N -1, 415 NORTH COLLEGE AVE., BLOOMINGTON, INDIANA 
IN CANADA: 700 WESTON RD., TORONTO 9, TEL. 2-7535 EXPORT: AD AURIEMA, INC., NEW YORK CITY 
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STANA,BURN 
5,4)...p_......0 /...*,.',-":..._----,, 

FIRST TIME EVER IN KIT FORM! 
Build yourself the famous 

BOGEN DB20 DF AMPLIFIER 
The finest 20 watt amplifier of 3 dozen brands tested by a famous 
consumer testing organization. Weal for any home installation. 
Build it yourself and save tip to one third of the regular price. 
Detailed STEP -BOOK makes it easy to assemble. All parts pack- 
aged in easy steps. No guesswork. No mistakes. All wires pre -cut 
to proper length. 

K DB20 DF Specifications:-CONTROLS-Sep. 5 

-position loudness contour selector; 4 input pos., 7 record 
eeualiz. pos; contin. var. damping fact. control. sep. cont. var. 
bass Si treble controls. volume control. 0.3% dist.B20 W.: 
peak 30 watts: response. 20- 20.000 cps w 0.7 db. 

COMPLETE WITH DETAILED INSTRUCTIONS 
ALL PARTS, TUBES AND $69ßO SOCKETS Only 

Shipped freight prepaid 

CATHODE RAY 
ONE YEAR 

STAN- 
G.E. Type BURN 

515.80..10ßP4 ..510.00 
19.10.. 12LP4A . 13.95 

1201.4 .. 10.50 
18.75.. 12111.4 . 15.00 
20.75.. 14CP4 .. 13.75 

1501.4 .. 14.50 
33.75.. 164P4 .. 18.50 
32.20 160144 . 15.25 
23.50..16X1.4 .. 15.75 
27.20.. 161t44. 18.75 
33.75.. 16GP4 .. 18.75 31.50..16L44 . 15.25 
31.50. . 16 W P4 .. 15.25 23.50..1701.4 .. 15.75 
27.50..17 BBBBB . 18.75 

Aluminised -Inquire 
Stan -burn CRT tubes RCA 
All orders of 

16 0% 
or more STAN 

additi 
Prices subject to change 

TUBE SPECIALS 
GUARANTEE 

STAN 
G.E. Type BURN 

530.75..17CP4 ..520.50 
33.90..17GP4 .. 21.50 
24.75..17LP4 . 18.00 
37.00. . 19ÁP4Á . 24.00 
28.35..20CP8 . 18.95 
32.10.. 20CP48, 21.95 
36.00..214P4 .. 25.00 
29.75..21EP4A . 20.15 
33.50..21E1.48S, 23.25 
30.90..21FP4 .. 21.15 
37.00.. 21MP4 . 26.25 
29.75..21VP4 .. 22.00 

100.00. . 24AP 4 .. 56.00 
(6 mos. guar) 46.60..24CP4A. 38.00 48.20..240144. 39.00 

o any tube not listed 
Licensee -Mid. by Lincoln 

-BURN CRT subject to 
nal discount 

without notice 
320 WORTH OF ELECTRONIC PARTS IN GRAB -BAG 
consisting of: Porcelain so bets. coils, speaker, trans 
resin. cond. ONLY 51.98 (plus 506 postage) 

TAPE RECORDERS -Famous Brand 
SPECIAL SPECIAL 

List Pr. 8240.05 $169.00 I.i'l Pr. 3120.05 579.95 
List Pr. 109.95 129.00 I.i +1 Pr. 70.95 59.95 

i Write for complete illustrated details. i 

KITS: We 
e 

sotto 

of kk 
the following manufacturen complete linits -see reference pages. 

EICO.. . .see pages 33, 34 ELECTRO. VOICE.. we page 31 

QUALITY.... see page 137 

All domestic kit orders will be shipped prepaid. Send as your list. 
Order by Manufacturer and Model Number of item. 

VM 4 SPEED HI -FI CHANGER -Model 1210 with 
Rosette, Sonotone or Astatic nip -over cartridge . 522.95 
4 SPEED PORTABLE RECORD PLAYER with MONARCH 
CHANGER- Ronette cartridge -Two Tone Case..53.95 
VM 4 SPEED portable changer ampi. with 2 tube 
amplifier 539.95 
WEBSTER 4 -speed "Magic Mina" automatic Ronette, 
Sonotone or Astatic flip -over cartridge 524.95 
MONARCH Model UASU 4 SPEED AUTO. INTERMIX 
CHANGER with crystal cartridge 522.95 
Same with GOLD RING =500 5.5 25.95 
Same with G.F. RPXOSOA 26.95 
Same with G.E. RPX052A.Diam. sapph 38.95 
45 RPM SPINDLE 1.88 
TU -8 MONARCH 3 Speed MOTOR & TURN 

TABLE UNIT (leas arm) NEW LOW PRICE 3.95 I 

FREE! 32 page Illustrated booklet 
-.Speaking of Loudspeak- 

ers,. by University Co. Packed with info on the 
history and mysteries of speakers. Write today to 
Dept. RN 8. 

HI -FI DIAMOND NEEDLES -1 Yr. Guar. 
SINGLE DIAMOND NEEDLES 59.49 ea. 
DIA/SAPP TANDEM ,Dual 

Shipped PPD. Specify cartridge 
ea. 

idge make) 

NEW -AUDAX TONE ARM KIT - 
Accommodates any make cartridge. 

For all popular cartridges, specify make. Shipped PPD. 
KT- 12 -12" KIT...514.55 Fact. Assem. ...$24.00 
KT14.26" KIT... 17.55 Fact. Assem. ... 30.00 

t Assemble in 20 minutes. Save 50.14. 1 

WHYOHI -FI COMPONENTS KITS 
RECORD PLAYERS TAPE 

PAY RECORDERS TUNERS 
AMPLIFIERS SPEAKERS 

MORE? ELECTRONIC PARTS & TUBES 

Top brand nationally adv. merchandise in this and 
other Radio & TV m is yours at low, low cost. 
Send us your list. Give Mer's name and model No. of 
item. Write for '57 catalogs to Dept. RN -8 today, 

I Terms: 2Ó?órt 
inquiries and offers invited. 

with order. Balance C.O.D. All prices 
F.O.B. NEW YORK Warehouse. Minimum order $9.00. 
Write for our latest price list and Hi -Fi Catalog RN -8. I 

All Prices Subject to Change Without Notice 

STAN -BURN El CRON CS CO. 

558 CONEY ISLAND AVE. B'KLYN 18, N. Y 
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New Tubi" Tester Data 

Owners of EMC tube testers will want to keep 

this supplementary data handy at all times. 

EMC MODELS 200, 201, and 206 

Tube 
Type Fil. S G P Bias 

Sensi- 
tivity 

Average 
Gm 

3A3 3.3 2 10 48 

913DT6 3.3 3 1 5 -6 9 14 3500 

5.4S4 5 2 4 22 

51S4 5 2 6 19 

6BK4 6.3 2 5 -10 95 

sl6BU8 6.3 4 7 2 -3 10 15 3000 

s)6BUS 6.3 4 7 8-2 10 15 3000 

s)6BV8 6.3 4 2 3 12 11 4500 

s)6BV8 6.3 4 6 50 

s)6BV8 6.3 4 9 50 

sl6BZ8 6.3 4 2 1 20 20 2500 

3)6ßZ8 6.3 4 7 6 20 20 2500 

6Cß5 6.3 2 4-5 1- 8-10 80 17 2800 

s)6CE5 6.3 3 1 5-8 9 13 4200 

s)6CG8 6.3 4 1 2 12 15 3300 

s16CG8 6.3 4 9 6-7 8 14 3500 

al6C\I7 6.3 4 7 6 14 20 2400 

s16C\I7 6.3 4 8 1 15 13 4000 

6DQ6 6.3 2 4-5 10 5 20 2400 

s)6DT6 6.3 3 1 5-6 9 14 3500 

s)1008 12.6 4 2 1 7 13 3800 

s)1008 12.6 4 8 6-7 12 11 4800 

s)12AB5 12.6 4 3-6 1-8-9 30 1.5 3000 

s)12A D6 12.6 3 1 6-7 41 26 1800 

s)12AE6 12.6 3 1-5-6 7 15 30 1.500 

s)12AF6 12.6 3 1 2-5-6 32 18 2800 

s)12A.1'6 12.6 3 1-5-6 7 5 15 3000 

s)12BL6 12.6 3 1 2-5-6 30 13 4000 

a)12BV7 6.3 6 2 7-8 15 10 5400 

2112C5 12.6 3 2-5 6-7 40 13 4200 

s)12CR8 12.6 3 2-6-7 5 0 28 1600 

s)12CT8 12.6 4 2 1 8 14 3200 

a)12CT8 12.6 4 8 6-7 10 9 6000 

s)12CU5 12.6 3 2-5 6-7 45 1S 2800 

s)12K5 12.6 3 5-6 2-7 9 13 4100 

a)17H3 25 4 3-8 16 

18A5 25 2 1 5 0 10 5500 

s16386 6.3 9 3 4 19 11 4500 

s)6386 6.3 9 7 6 19 11 4500 

s)6829 6.3 9 2 1 10 12 4100 

s)6829 6.3 9 7 6 10 12 4100 

Remarks 

cold K- glows at 3, 
7, 8 

rect. 

rect. 

rect. 

diode 

diode 

glows at 1,3,4,5,6, 
7,8 

glows at 1,3,5,6,8 

glows at 3,4,5,9 

glows at 2,4.5 

glows at 2,4,5 

glows at 4,5,6 

rect. glows at 3,5,8 

glows at 4,5 
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Sine -Wave Clipper 
(Continued from page 45) 

ing," in the July issue of this publica 
tion). Going below 100 cps, Fig. 2 
shows that output from the squarer at 
35 cps is also of good quality and cer- 
tainly useful where its initial shape is 
known before it is applied to a circuit 
for test purposes. At higher frequen- 
cies, departure from squareness is not 
uncommon even in elaborate square - 
wave generators. Despite some round- 
ing and slight deterioration in response, 
the 10,000 -cps square -wave output is 
still good. 

The quality of output desired and 
the range of frequencies over which it 
is desired that the output continue to 
be usable will depend on the applica- 
tions for which the particular clipper 
will be used in square -wave testing. 
Several variations in the circuit are 
possible, and ultimate use will deter- 
mine which of these will be preferred. 
An obvious change is the substitution 
of a pair of crystal diodes for the 6H6, 
which will eliminate the need for a 
heater transformer and thus permit 
a great reduction in the final size of 
the package. However, the ratio be- 
tween forward and reverse resistance 
in crystal diodes is not as good as it is 
with a vacuum -tube diode, and the 
square waves tend to become some- 
what round -shouldered, increasing the 
difficulty of interpretation. Depending 
on the individual use to which the ac- 
cessory will be put and the preferences 
of the operator, this sacrifice may be 
worth the elimination of an extra com- 
ponent. 

Another variation is to use a 117 - 
volt dual- diode, such as the 117Z6, 
which eliminates the transformer since 
its filament can be placed directly 
across a house -current line. Such a 
measure is bound to increase 60 -cycle 
hum when operated from an a.c. line, 
however. Some users may find this 
added hum tolerable in certain appli- 
cations, but most will prefer to avoid 
it by retaining the transformer. 

In still another variation, where 
the step -down heater transformer is 
used, the battery can be eliminated by 
obtaining bias from the heater sup- 
ply, using a crystal diode rectifier and 
subminiature capacitors for filtering. 
However, this method is far more cost- 
ly than that of using dry cells, as sug- 
gested. The unit as described here is 
more than a year old and still has the 
original dry cells. Even if the 6H6 is 
left energized continuously, the load is 
only .0003 ampere, and the cells should 
last several hundred hours. In addition 
to the cost saving, the dry cells render 
the clipped voltage waveform practi- 
cally independent of line voltage 
changes. 

Experience with the accessory clip- 
per, built as described here, indicates 
that its performance is as reliable as 
one could wish. The versatility of ap- 
plication, limited only by the user's in- 
genuity, increases with use. -- 
August. 1957 

The Case of The Serviceman 
WHO KEPT IT CLEAN ! 

The fringe area Jones family wanted 
TV entertainment but got "snow ". 
When Junior's favorite show was 
ruined once too often, the service- 
man was called in. 

He pointed out that 
antenna weak signa 
line loss and noise, 
ception impossible . . 

Jerrold DE- SNOWER. 

even with a good 
is are affected by 
making good re- 
. recommended a 

A n t e n n a 
mounted, the DE- 
SNOWER cap- 
tures the signal 
before loss and 
noise affect it, de- 
livers it to the set 
over shielded 
coax ... provid- 
ing snow -free 
pictures. 

Thanks to the 
serviceman 
and Jerrold 
the Joneses get 
high fidelity 
color and 
black and 
white pictures 
every time! 

THE JERROLD DE- SNOWER 
A high profit pre- amplifier accepted everywhere! 
Combines 25 db gain with low noise input -only 
6 db. No AC outlet or separate wiring on mast. 

Available in 3 models - Single Channel; Broadband Chs. 2 -6, Broad- 
band Chs. 2 -13. Packed complete with remote 24 volt power supply. 
See the DE- SNOWER line at leading distributors or write direct for 
illustrated brochure to: Dept. P. D. #6 J E R R O L 

ELECTRONICS CORPORATION 
23rd & Chestnut Sts. Philadelphia 3, Pa. 
LOOK TO JERROLD FOR AIDS TO BETTER TELEVIEWING 

103 



HARVEY has it... 
FOR IMMEDIATE DELIVERY 

W3DZZ ANTENNA 
5 Bands 
Single Antenna 
Single Feed Line 

Model FT -200 
SET OF TRAPS For 5 -Band Wire Antenna 
10, 15, 20, 40 and 75/80 Meters 75 Ohm Twin - 

Lead or Coax Feed Line Concentric Coil and 
Condenser Completely Potted in Polyester Resin 
Nigh -Voltage Polystyrene Insulation on Concentric 
Capacitor 

Pair__..___..____ ............. ...._._..__.__..__._........_._ $1 250 
Model FT -100 BEAM ANTENNA 
Parasitic Array for 10, 15 and 20 Meters 55 lbs. 

28 ft. Elements RG8U Feed Line 
Complete..._..._......_..._. _._ .................._$225 00 

VOCALINE 
RADIO 

TRANSCEIVER 
Model 

JRC -400 
First really low- priced 2 -way radio available. Pro- 
vides satisfactory communication at a distance of 
10 miles or more - depending on location and 
terrain. Amplitude modulated radio telephone 
operates on fixed frequency of 465 megacycles 
(Citizens Radio Band). RF power input is 2 watts; 
power output is 1/3 watt. Power supply operates 
on any 115 volt AC outlet or a 6 volt DC power 
source. Tubes: 6AV6, 6AF4, BASS. Weight: 4 lbs. 
Dimensions: 9 "x 6 "x 5 ". FCC approved. 
Single unit, complete with miks........_....__..._$6975 

Pair__ ................_.__._._ ..._......__....._...._..._..._ 
__ $ 139.50 

Available for 12V DC plus 115V AC at same price. 

w 

RE rtIGTQ MET ER 

e4FZedL 
STANDING WAVE 

EFLECTOMETE 

Here's a high quality device 
for conti,uous measurement of 
standing waves on transmission 
lines. Suitable for frequency 
range from 3 to 200 mc. See 

the article in the OST June '57 issue, page 43, 
for complete details on the unit. 
FEATURES: Uses sensitive 0 -100 microomp meter 

For continuous line insertion Power to 1000 
wafts and over Prevents false loading from an- 
tenna tuner, match box, PI network SWR ob- 
served immediately at all times without adjustment 

Makes possible increased radiated power by 
reduction of line reflection Simplifies adjust- 
ments of various antenna networks, "T ", Gamma, 
Balun, Delta, etc. Any change or defect in an- 
tenna immediately noticeable No balancing, 
adjustments Housed in one unit 5"x3'x21,4". 

Complete, with instructions $2995 

HARVEY ships everywhere in the world. 
All orders shipped same day received. 

Prices Net, F.O.B., N.Y.C. 
Subject to change without notice 
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ESTAR S D 

HARVEY RADIO 
CO., INC. 

103 W. 43rd St., N. Y. 36, N. Y. JU 2-1500 

Scatter System to Link 

NAT 0 Nations 
One of the most modern and extensive military radio 
communications systems in the world will combine 
over -horizon forward scatter and line-of-sight links. 

SUPREME Headquarters Allied Pow- 
ers Europe recently issued a letter 

of intent for the engineering and in- 
stallation of one of the most modern 
and extensive military communications 
systems in the world. This new net- 
work will combine over -the -horizon 
tropospheric forward scatter and line- 
of -sight radio relay links to further 
integrate, from a communications view- 
point, certain international and nation- 
al military agencies and installations. 
These extend from Eastern Turkey 
around the broad crescent throughout 
NATO Europe to the far reaches of 
Northern Norway. 

The companies involved are Interna- 
tional Standard Electric Corp., the 
overseas management subsidiary of In- 
ternational Telephone and Telegraph 
Corp. and Hycon Eastern, Inc., Cam- 
bridge, Mass. The combined estimated 
contract cost is $9 million. 

The main center of this gigantic un- 
dertaking will be established in Paris. 
Planning, engineering. and general su- 
pervision will, in the larger part, be 
conducted from there. In addition, 
there will be field teams for testing, 
exploration, installation, and supervi- 
sion which will be deployed in the 
many NATO European countries where 
the forward scatter and radio relay 
station sites are projected. 

The system design will employ the 
most modern techniques known. Con- 
sideration is given to very high circuit 
reliability and to physical and elec- 

tronic security in order to provide the 
greatest dependability. 

In scatter propagation, there is a 
very large amount of radio energy 
thrown out into space in the hope that 
some of the energy will get scattered 
around by dust, raindrops, and normal 
discontinuities in the layers of air 
around the earth's surface. The small 
amount of energy which does get 
bounced back in the right direction is 
then detected, using specially designed, 
very sensitive radio receivers. 

In the scatter process, much energy 
is lost. since the radio waves are in- 
deed scattered in every direction. But 
the percentage of energy which does 
get back to earth contains all the in- 
formation necessary to communicate 
reliably. 

Ordinary radar waves and other very 
high frequency radiations travel 
through space in straight lines. But as 
the accompanying illustration shows. 
two straight lines, properly oriented, 
can make an angle around a curved 
surface. It is in this manner that for- 
ward scatter propagation "bends" 
around the earth's surface and covers 
much greater distances than in conven- 
tional line -of -sight transmission. 

In the entire operation there will be 
wide employment of technical person- 
nel from the NATO countries, and the 
procurement to the maximum extent 
of equipment on an international com- 
petitive bidding basis. The project will 
be both complex and challenging. 

Diagram showing the path geometry of a tropospheric forward scatter circuit. 

TRANSMITTED BEAM 

TRANSMITTER 

COMMON 
VOLUME 

BEAN 
INTERSECTING 
ANGLE 

STRATOSPHERE 

RECEIVED BEAM 

RECEIVER 

EARTH 
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Transistor Terminology 
(Continued from page 69) 

rent and therefore establishes the 
operating point. 

The collector of a transistor is 
biased in the reverse (high- resistance) 
direction. Consequently, current in 
the collector circuit is relatively small. 
This current, however, is increased by 
the presence of injected carriers and 
therefore varies in accordance with 
the variations of input signal. Even 
with the input current reduced to 
zero, some small amount of current 
will flow in the collector circuit. This 
is known as collector current cut -off. 
It is not a true cut -off condition such 
as can be obtained in a vacuum tube 
because the collector draws some cur- 
rent even with reverse bias and with 
no injected carriers. The current, how- 
ever, is sufficiently small to justify the 
use of the term cut -off. 

The amount of power that can be 
dissipated in the collector of a tran- 
sistor is limited by the possibility of 
damage or serious change of char- 
acteristics as a result of overheating. 
Except for specially designed power 
transistors, collector dissipation is us- 
ually in the range of 50 to 150 milli - 
watts. Numerically, collector dissipa- 
tion is equal to the product of collector 
current and collector voltage. The 
transistor must be so operated that 
this product does not exceed the max- 
imum dissipation rating. For example, 
if the maximum collector dissipation 
of a transistor is 100 milliwatts and 
the collector voltage is 25, the col- 
lector current must not exceed 4 ma. 
If the collector voltage is reduced to 
20 volts, the permissible collector cur- 
rent will be 5 ma. Naturally, the 
operating range of the transistor 
should be so limited that at no point 
will the rated maximums of collector 
voltage and collector current be ex- 
ceeded. - 

Fig. 4. Resistor R determines the mag- 
nitude of the d.c. bias current. The 
input signal swings this current 
around the operating point, causing 
related variations in output current. 

August. 1957 

MASTER THE BASICS OF TELEVISION 
the easy RIDER "picture book" way 

BASIC TELEVISION by Dr. Alexander Schure 

The whole world of black and white television 
is before you for only 510.00. 
The new 5- volume Rider "picture book" course 
that teaches the complete basic principles and 
practices of black and white television easily. 
quickly and understandably. You can master 
the basics of television easily, rapidly and 
thoroughly with this "learn by pictures" train- 
ing course. 

It's so easy to learn 

Here's how this easy, illustrated course works. 
Every page covers one complete idea! There's 
at least one big illustration on that same page 
to explain it! What's more, an imaginary 
instructor stands figuratively at your elbow, 
doing "demonstrations" that make the theory 
easy for you to follow and understand. Then, 
at the end of every section, you'll find a review 
that highlights the important topics you've 
just covered. You build a thorough, step -by- 
step knowledge at your own pace -as fast as 
you yourself want to go. 

No experience, education needed 

BASIC TELEVISION uses the same methods 
that have proven so successful in the famous 
Rider picture books on electricity and elec- 
tronics. This comprehensive course presents 
Basic Television in simple, down -to -earth 
language that everyone can understand -re- 
gardless of previous education. All that is 
assumed is that you have a knowledge of radio. 
Every phase of television is made instantly 
clear -explained in plain English supported 
by carefully prepared, large and exciting draw- 
ings that make every idea crystal clear. 

5 complete volumes 

It starts with the transmitter and discusses in 
detail the following subjects: Volume 1 deals 
with the transmitter; the handling and the 
operation of the camera; formation of the pic- 
ture signal and the general content of the 
transmitter. Volume 2 covers the organization 
of the entire TV receiver treating each section 
individually from antenna to picture tube. 
Volumes 3, 4 and 5 contain the TV receiver 
circuit explanations. Each volume covers a 
specific number of sections in the receiver. In 
effect, the presentation is like a spiral -first 
an overall view of the whole and then the 
detailed explanation of each part. The most 
perfect modern teaching technique. The result 
-maximum understanding. 

Learn at home -no correspondence 
This course is so complete, so different -there's 
no need for the usual letter writing, question 
and correspondence. You learn in the comfort 
of your home, in your spare time ... at your 
own pace. 

today examination -Money Back. Guarantee 

Send today for these exciting new training 
courses -you risk nothing! When you receive 
the volumes, examine them in your own home 
for 10 full days. If, at the end of that time, 
you're not completely satisfied, simply return 
your full purchase price! 
#198, soft cover 6 volumes, $10.00 per set; 
#198 -H. cloth bound in a single binding, $11.50 

REPAIRING HI -FI SYSTEMS 

by David Fidelman 
This book deals with finding the troubles 
and repairing faults in hi -fi equipment with 
no test instruments -simple equipment -and 
elaborate equipment. Encompassing the re- 
pair of high fidelity equipment such as tape 
recorders, record players and changers, AM 
and FM tuners, preamplifiers, amplifiers and 
loudspeakers, the approach is in a gradual, 
easy -to- understand, down -to -earth manner. 
Typical troubles are analyzed and repaired 
through a system of logical steps. This book 
is broad in scope, yet maintains a simplified 
level. It will take care of every situation 
encountered by the owner or technician. A 
very valuable and profitable addition to the 
hi -fi equipment library. Will save time and 
money. Soft cover, approx. 170 pp., 52,4ax8W ", 
illus. #205 _..._....._..._ only $3.90 

BASIC SERIES by 
Van Valkcnburgh, Noogcr & Neville, Inc.! 

I The fabulous picture -text books that teach I 
I faster and easier! The theory. principles, and t 

practice of electricity. electronics, and cyn- 
t chros and are here presented in 
I manner that permits a rapid grasp of the 

fundamentals of these vitally importent sub- 
jects. Over 2.000 specially prepared illustra- 
tions present, explain, and make every topic 
discussed picture -clear. 

Basic Electricity 
#1169, wrt eoer, S soh., 624 pp., 

per set $10.00 
#16./11, clod, bound in single binding....S11.50 

Basic Electronics 
#170, wrt cover, S vol.., 550 pp., 

per set 610.00 
17011, rl..tl, hound in ingle binding....S 11.S0 
Basic Synchros and Servomechanisms 

loo, ort cuter, Y vol' , 270 pp.. 

111011, clotl, bound in , 
per set 56.90 

Ingle binding_. 66.95 

FREE! FREE! Handsome genuine 
leather, gold -stamped bookmark, if 
you write today for FREE 1957 
Spring-Summer Catalog RN -S 

If your jobber. book or department 
store does not sell the Rider 
books you want, order direct by 
checking book desired in this ad. 
Add state and city tax where 
applicable. Canadian prices ap- 
proximately 5% higher. 

RIDER 
BOOKS 

INCREASE YOUR KNOW -HOW 
with these 

RIDER BOOKS 
TV Picture Tube -Chassis Guide 

by Rider Lab Staff 
#204, soft cover, 68 pp -- ...01.35 

Marine Radiotelephone Permit Q & A 
Manual (3rd class operator) 

by Milton Kaufman 
#206, soft cover only 81.35 

Energy 
by Sir Oliver Lodge, F.R.S. 
#200, soft cover, 64 pp. ..........._._._.__..only $1.25 

Repairing Television Receivers 
by Cyrus Glickstein 
#191, soft cover. 212 pp. only $4.40 

Getting Started in Amateur Radio 
by Julius Berens W2PIK 
#199, soft cover, 136 pp. only $2.40 

Hi -Fi Loudspeakers & Enclosures 
by Abraham D. Cohen 
#176, MARCO cover, 360 pp. -.__ . $4.60 
#176H. cloth bound -$5.50 

Now to Service Tape Recorders 
by C. A. Tuthill 
#167, soft cover, 160 pp. $2.90 

How to Troubleshoot a TV Receiver 
by J. Richard Johnson 
#152, soft cover. 128 pP _....__........_..._.._._.$1.80 

Basic Vacuum Tubes & Their Uses 
by Rider & Jacobowitz 
#171 soft cover, 208 pp. _$3.00 
#17tH, cloth bound _.._..._..._......$4.50 

How to Use Meters 
by John F. Rider 

144 soft cover, 144 pp. - ..__...._- ..._.$2.40 
Fundamentals of Transistors 

by Leonard Krugman 
#160, soft cover, 144 pp. _.__._....... ____.$2.70 

Introduction to Color TV (2nd Edition) 
by Kaufman & Thomas 
#156, soft cover, 160 pp . $2.70 

How to Select and Use Your Tape Recorder 
by David Mark 
#179, soft cover, 148 pp. $2.95 

Obtaining & Interpreting Test Scope Traces 
by John F. Rider 
#146. soft cover, 190 pp. $2.40 

Television - How It Works (2nd Edition) 
by J. Richard Johnson 
#101, leather finish MARCO. 352 OP $4.60 
#101H, cloth bound $5.50 

Buy these and many other 
RIDER BOOKS at your 
electronics parts jobber, 
book store or department 
store book department. Look 
for the Rider Bookseller. 

JOHN F. RIDER PUBLISHER, INC. 116 West 14th Street, New York Il, N. Y. 
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13t10 TNE 'BEST- 

BUILD ALLIED'S oWN 

Knight- 
Kits 

Here is a typical Knight -Kit value - 
available only from ALLIED -one of 

45 great Knight -Kits you'll find 
in our special Supplemént No. 165. 

Write for your FREE copy today. 

knight -kit INSTRUMENT VALUE 

5" GENERAL -PURPOSE SCOPE KIT 

Model 
Y -146 

x4950 

Feature for feature, the world's best scope 
kit value. Equal in performance to wired 
units several times its price. Ideal for radio 
and TV servicing, audio work and hundreds 
of other applications. Phantastron sweep 
circuit provides extreme sweep linearity; 
retrace blanking on all ranges eliminates 
retrace lines; vertical sensitivity is three 
times that of comparably priced scope kits. 
Printed circuit and laced wiring harness 
speed assembly. SPECIFICATIONS: Vertical 
Response- t 3 db, 3 cps to 1.5 mc.; ± 6 db 
to 2.5 mc. Vertical Sensitivity -.025 rms 
v /inch. Sweep -15 to 150,000 cps in 4 ranges. 
Horizontal Sensitivity -.07 rms v /inch. Vert- 
ical Input Imp. -3.3 meg shunted by 45 
mmfd. Calibrating Voltage: 1 volt peak -to- 
peak, applied by push- button switch. Com- 
plete with 5' CRT, wire, solder, etc. 9tí4 x 
1334 x 17jí-. Shpg. wt. 28 Iba. 
Model Y -146. Net, F.O.B. Chicago.... $4950 

OTHER knight -kit INSTRUMENT VALUES 

S' WIDE-BAND SCOPE NIT 

Y.144 56900 

VOLTAGE CALIBRATOR NIT 

Y-136 S12T5 

HIGH -GAIN SIGNAL 
TRACER KIT 

Y-135 S2650 

TV -FM LINEAR 
SWEEP GENERATOR 

Y-123 54415 

See our Supplement No. 165 for 18 other 
knight -kit instrument values 

SUPPLEMENT 
featuring knight -kits 
Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight -Kits, including Test 
Instruments, Hi -Fi, Hobbyist 
and Amateur Kits. Write 
for your copy today. 

ORDER FROM 

ALLIED RADIO 
Dept. 01 -HT, 100 N. Western Ave., Chicago 80, III. 
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Packard -Bell Color Sets 
(Continued froh page 67) 

and -Bell sets requires very exact align- 
ment and that all controls must be set 
just right. The automatic pull -in 
range of this system is more limited 
than those in receivers which use a 
phase detector and reactance tube. 

The horizontal and vertical sweep 
sections are conventional except for 
the fact that the horizontal- flyback 
and vertical- output transformers have 
bifilar windings. These provide d.c. iso- 
lation to facilitate the application of 
a centering current. Most other re- 
ceivers use elaborate filter and isola- 
tion networks for this purpose. 

The high -voltage section differs from 
most previously discussed sets in that 
there is no apparent h.v. filter capaci- 
tor. Actually the plastic insulating 
jacket which fits around the metal en- 
velope of the picture tube also serves 
as filter capacitor. The inside and out- 
side of this jacket have conductive 
coatings that form a 2000- igsfd. capaci- 
tor. It is important that the inside, 
which contains the h.v. connector, 

make good contact with the tube 
metal, while the outside must be 
grounded securely in several places. 
To protect the electron -gun structure 
th the event of h.v. arcing, a 50,000- 
ohm film resistor is painted on the in- 
side of the tube neck. The focus po- 
tential is also protected against exces- 
sive voltages. An arc gap made up of 
a grounded lug bent close to the focus 
terminal will arc over when the volt- 
age reaches about 12 kv. 

The power supply in this color set 
uses a transformer and two 5U4 rec- 
tifiers followed by a two section pi- 
filter, which keeps 120 -cycle hum to a 
minimum. Most other receivers use 
permanent magnets for d.c. conver- 
gence, while in the Packard -Bell sets 
all convergence controls are on the 
front panel and not at the neck of the 
picture tube. Convergence circuits are 
of the well -known tubeless type, but 
it is interesting to note that the d.c. 
power for these networks is obtained 
from the cathode of the horizontal -out- 
put tube. This tube usually passes well 
over 100 ma. and has a small cathode 
resistor. Here this power is not wasted, 
but operates the d.c. convergence con- 
trols. -- 

U.H.F. HINTS 
By H. R. HOLTZ 

F YOU are a technician cutting your 
u.h.f. teeth in a new u.h.f. area, per- 

haps we can save you some headaches. 
Here are a few things we have learned 
about u.h.f. 

With respect to the question of u.h.f. 
strips, we have found that u.h.f. con- 
verter conversion strips for turret tuners 
will work satisfactorily under conditions 
of high signal strength and /or hot front 
ends using 6BZ7 or equivalent r.f. 
stages. Remember, these strips are oscil- 
lator -mixer units and do not have a 
u.h.f. r.f. stage. If you are in doubt, use 
a two- or three -tube converter having a 
good r.f. stage. You may also have to 
stack a pair of antennas. Even 500 kw. 
of u.h.f. at 10 miles distance from the 
tower may require a stacked antenna 
and a good stage of r.f. before being 
double -superheterodyned. 

Don't fall in love with one type of an- 
tenna- Here in the Miami area, the all - 
channel double -V is popular. It pulls in 
4, 17, and 23 pretty well. Since all three 
towers are close to each other, hence, 
pretty well in one direction from most 
locations, stacked u.h.f. yagis work beau- 
tifully on the two u.h.f. channels. In one 
area, in direct line-of-sight of these two 
towers, yagis have been pretty satisfac- 
tory. However, at close range the towers 
are not always in line, and yagis are 
then too directional. A mere couple of 
degrees of rotation can mean the differ- 
ence between a good picture and a bliz- 
zard. A broadband job, such as the V, 
is much less troublesome. 

In many cases, after installing a good, 
stacked antenna and a good converter, 
dressing lead -in carefully with no sharp 
turns and preparing a drip loop, we were 
still snowed out. A case of i.f. misalign- 
ment proved to be the trouble here. 
Some of these sets were virtually factory - 
new. Check all other possibilities first 
but don't overlook the i.f.'s! 

In one case, we were about to haul the 
set back to the shop for i.f. alignment 

when the technician on the roof noticed 
that one stand -off had pulled out of a 
rotten piece of wood trim on the roof 
and the lead -in was lying across the con- 
crete roof of the porch. When he picked 
up the lead -in to replace the stand-off, 
the other man, at the set, shouted ex- 
citedly into the 2 -way phone system. The 
snow had miraculously cleared up. 

Cut lead -in as short as possible. Po- 
sition antenna for shortest possible run. 
Make round, gradual bends, never sharp 
corners. Use a drip loop just before en- 
trance. Do not leave coils of lead -in 
lying behind the set. Dress lead away 
from flashing, spouts, and other metal 
surfaces. 

The 6T4 and 6AF4 are the most 
widely used local oscillators in u.h.f. 
They are as troublesome as 6BQ7's. 
Trust them not! They are always sus- 
pected, even for snow, but especially for 
intermittent operation. Most converters 
use a crystal mixer, generally a 1N82. 
These have, so far, given us little 
trouble. 

Sometimes, snow on u.h.f., when 
using a converter, may be caused by 
the receiver's r.f. amplifier, especially 
if it is a 6BQ7 or similar tube, even 
though v.h.f. is being received free of 
snow. We have also had cases where 
the v.h.f. oscillator (a 6J6 in a Strom - 
berg- Carlson is one case we particularly 
recall) was working properly on the 
local v.h.f. channel but wouldn't give 
us satisfactory performance on channels 
5 or 6, the channels to which the set 
must be tuned to receive signals from 
most commercial u.h.f. converters. 

To sum up: use a converter with r.f. 
stage and a stacked antenna. Dress lead - 
in carefully and as short as possible. In 
case of snow, check r.f. amplifiers and 
local oscillators in both converter (or 
u.h.f. tuner ) and v.h.f. tuner. Orient 
antenna carefully and re-check lead -in 
dress. As a last resort, check i.f. align- 
ment. -- 
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CALENDAR 1 =9 

of EVENTS 1 OILfY......i- 
26 

AUGUST 2, 3, 4 

Filth Annual Clinic and Fair. Sponsored 
:;y Texas Electronics Association, Inc. 
"eras Hotel and Hall of Exhibits, Fort 
Worth, Texas. Leonard R. Smith, 1105 
May St., Fort Worth 4, is Clinic Chair- 
man. See page 148 of this issue for de- 
'ails on this event. 

AUGUST 20, 21. 22, 23 

Western Electronic Show and Convention 
(WESCON). Sponsored by the San 
F ancisco and Los Angeles Sections of 
the IRE and the West Coast Electronic 
Manufacturers Association. Cow Palace, 
San Francisco. Show offices at 342 N. 
La Bree Ave., Los Angeles 36. Calif. 

AUGUST 22- SEPTEMBER 5 

International Scientific Radio Union. Spon- 
.ored by Boulder Laboratories of NBS. 
University of Colorado, the High Alti - 
rude Observatory, and the City of Boul- 
der. Kenneth A. Norton, chief of NBS 
radio propagation engineering division, 
Boulder, is in charge of local arrange- 
ments. 

AUGUST 30, 31, SEPTEMBER 1 

Ninth National Convention of the Ameri- 
can Radio Relay League. Sponsored by 
the Chicago Area Radio Club Council, 
lac. Palmer House, Chicago. Registra- 
tions should be addressed to Treasurer, 
Chicago Area Radio Club Council. P.O. 
Box 6797, Chicago, Ill. Advance regis- 
tration fee, including banquet is $10.50, 
on arrival $12.50. 

AUGUST 31 

First National Dinner. Sponsored by Sin- 
gle Side Benders. Palmer House. Chi- 
cago in connection with ARRL Conven- 
tion. Reservations should be sent to 
W. L. Runzel, Jr., W9OGA, chairman of 
the dinner, 4727 Montrose Ave., Chicago 
41, III. Other details on page 109 of 
tais issue. 

SEPTEMBER 4, 5, 6 

Second Special Technical Conference and 
Exhibit on Magnetic Amplifiers. Spon- 
sored by the AIEE Committee on Mag- 
netic Amplifiers and the IRE Professional 
Group on Industrial Electronics. Hotel 
Penn Sheraton, Pittsburgh, Pa. Com- 
plete details from Mr. D. Feldman, Bell 
Telephone Laboratories, Whippany, New 
Jersey. 

For information on scheduled Service As- 
sociation Meetings, see "Service Industry 
News," page 148. 
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sturdy, steel PER MA -TU R E 

lasts three times longer 
than galvanized TV masting 

Resistance to bending in Perma- 
Tube TV masts is greater than in 
galvanized masting. Perma -Tube's 
extra resistance to bending and dam- 
age by wind -force protects your rep- 
utation and improves TV reception. 

Machine -fitted joints speed field 
assembly, insure close tolerance. 
Perma -Tube joints are stronger than 
the tubing itself. 

Perma -Tube is corrosion -proof. 
It is treated with vinsynite -then 
coated with a metallic vinyl resin 
base both inside and outside. It suc- 
cessfully passes ASTM's 500 -hour 

minimum salt spray test -which 
guarantees longer life under corro- 
sive conditions. 

Five diameters of fitted joint 
Perma -Tube are available, ranging 
from 21/2" OD to 11/4" OD. Tele- 
scoping masts can also be erected 
up to 50 feet high, using 10 foot 
lengths of high strength J &L 16- 
gage Perma -Tube. 

For complete details on easy -to- 
sell Perma -Tube TV masting, write 
to the Jones & Laughlin Steel Cor- 
poration, Dept. 495, 3 Gateway 
Center, Pittsburgh 30, Pennsylvania. 

Jones a Laughlin 
STEEL ... a great name in steel 
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QUARTZ 
CRYSTALS 

Fast Service - 
Unconditional Guarantee! 

Crystals ground and etched to your spec- 
ified frequency at the lowest cost in the in- 
dustry- supplied in popular FT -243 holders, 
1/3" pin spacing, .093" pin diameter -also in 
DC -34 holders, 34" pin spacing, pin diameter 
.156 or FT -171 holders, pin spacing 344" with 
banana plug pins (fits S -prong tube socket). 

-- In FT -243 holders from 
o U 1001KC to 2500KC: * .01% tolerance....$1.75 

.005% tolerance...$2.50 
>J irt- 2501 KC to 9000KC: 
Too ¡- .01% tolerance.... $1.50 

ILL sal. .005% tolerance...$2.50 
Also available in MC -7 
or FT -171 holders at 
above prices. (Specify 

. holder wanted.) 

HERMETICALLY SEALED 
OVERTONE CRYSTALS 

Supplied in HC6 /U metal holders, pin spac- 
ing .486 ", pin dia..050" -pin diameter .093" 
also available. Specify diameter wanted, 
otherwise .050 supplied. 
10 to 30 MC .005 tolerance.... $3.85 ea. 
30 to 54 MC .005 tolerance $4.10 ea. 
55 to 75 MC .005 tolerance $4.25 ea. 
75 to 90 MC .005 tolerance $5.50 ea. 

(Write for quantity prices) 

NOVICE CRYSTALS 
80 meter band within 1KC of specified frequency from 3701KC to 3749KC in 40 meter band from 7152KC to 7198KC within 1KC of sped- 990 flied frequencies in FT -243 holders 
ANY AMATEUR BAND CRYSTAL from 

990 3500KC to 8650KC, .05% tolerance 7 7 
(Add 5( per crystal for postage 8 handling.) 

SPECIAL! RADIO CONTROL 
CRYSTALS 

27.255 MC sealed crystals $2.50 ea. 

MARINE FREQUENCY 
CRYSTALS 
.005 Tolerance -available in FT -243 holders, or MC7 (pin spacing 3/4 ", dia..125 ") holders. 
2009 2182 2670 2977 
2110 2406 2738 3021 
2126 2637 2953 3093 $2.50 ea. 
2174 2638 2961 3193 
(Other marine frequencies available at $2.50 ea.) 
Stock crystals in FT -243 holders from 5675KC to 
8650KC in 25KC steps 500. 
FT -241 lattice crystals in all frequencies from 
370KC to 540KC 50e. 

200KC Crystals 2.00 
455KC Crystals 1.00 
500KC Crystals 1.00 
1000KC Frequency Standard Crystals 3.50 

Dual socket for FT -243 crystals .15 

Low frequency FT -241 crystals from 880.20KC to 
1040.62KC in steps of 1040 cycles 750 

(Write for complete listing.) 

Texas Crystals 
The Biggest Buy in the U.S. 

8538 W. GRAND AVENUE RIVER GROVE, ILL. 

ALL PHONES - GLADSTONE 3-3555 

Terms: All items subject to prior sale and change of 
price without notice. All crystal orders MUST be ac- 
companied by check, cash or M.O. WITH PAYMENT 
IN FULL. NO C.O.D.s. Postpaid shipments made in 
U.S. and possessions only. Add St per crystal fo, 
postage and handling charge. 
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Within the Industry 
(Continued from page 30) 

Palo Alto branch of the Nutley, N.J. 
subsidiary of ITBIT, has moved into a 
new 6000 square foot research and de- 
velopment headquarters at 937 Corn - 
mercial St., Palo Alto, Calif.... Salt 
Lake City has been chosen as the site 
for LITTON INDUSTRIES' eleventh plant. 
A building covering 60,000 square feet 
and employing about 600 people is 
planned ... Construction of additional 
production space is announced by CLA- 
ROSTAT MFG. CO., INC. The new con- 
struction consists of a wing added onto 
the present five -story building . . . 

H. H. SCOTT. INC. is building a new 
32,000 square foot plant at Maynard, 
Mass.. .. MARANTZ COMPANY is now 
located at 25 -14 Broadway Long Island 
City 6, N. Y. . . . TEXAS INSTRUMENTS 
INC. has opened a new semiconductor - 
components division marketing division 
in the Wilson Building, Room 701, 
Broadway and Cooper Streets, Camden 
2, N. J. 

e e e 

GEORGE E. MALLET, controller of Tung - 
Sol Electric, Inc., has been elected a 
vice -president of the 
Controllers Institute 
of America, effec- 
tive September 1. 

A member of the 
Institute since 1945, 
Mr. Hallett became 
a national director a 
year ago. He has 
been chairman of 
the group's national admissions com- 
mittee, and the ethics and eligibility 
standards committee. 

Established in 1951, the Institute is 
a non -profit management organization 
of controllers and finance officers in all 
lines of business. 

e e e 

DR. J. C. R. LICKLIDER, associate profes- 
sor of psychology in the department 
of economics at MIT, and a member of 
the firm of Bolt, Beranek and New- 
man, has been named president -elect 
of the Acoustical Society of America. 

At the same time, announcement 
was made of the selection of Dr. R. 
Bruce Lindsay as Editor -in -Chief of 
the Society's publications. 

William A. Jack was elected vice - 
president, and Wallace Waterfall and 
Herbert A. Erf were re- elected secre- 
tary and treasurer, respectively. 

ROBERT BEEBE is now the head of sales 
for the Ward Products line of mobile 
communication equipment. The firm is 
a division of Gabriel Company . . 

JAMES P. KLEEMAN has been appointed 
supervisor of customer services for 
Kaar Engineering Corp.. . Ford In- 
strument Co., division of Sperry Rand 
Corp., has announced the appointment 
of EDWARD C. WAGNER to the new 
post of assistant to the vice -president 
for engineering . . . STANLEY J. KOCH 
and MAJOR GENERAL RAYMOND C. 
MAUDE (USAF, Ret.) have been elected 

vice -presidents of Allen B. Du Mont 
böratories, Inc. ... W. E. BOSS has 
en appointed director, color television 

oordination, RCA . . . International 
Resistance Company has appointed 
GREGORY PETERS to the post of con- 
troller of the firm's subsidiary, Circuit 
Instruments Inc. . . . NORMAN NISEN- 
OFF and DR. JAMES E. MEINHARD are 
now senior research engineers in the 
electronics division of the National 
Cash Register Company .. J. W. 
"BIM" FARROW has joined Ampex Au- 
dio, Inc. as director of marketing . . . 

HIRAM PRINCE and CHARLES WEIGAND 
have been appointed sales manager and 
chief engineer, respectively, of Permo, Inc.... RCA has advanced RICHARD 
H. BAKER to the newly created position 
of administrator, value engineering, de- 
fense electronic products . Loral 
Electronics Corp. announces the elec- 
tion of the following additional of- 
ficers : GERSON LEWIS, vice -president; 
THOMAS J. McLAUGHLIN, vice-presi- 
dent ; A. GERALD MERLIN. vice- president; 
SHELDON SIMON, vice- president; and 
ARTHUR KOTEEN, assistant treasurer 
. . . ROBERT A. LEBOWITZ has been ap- 
pointed assistant to the manager of 
manufacturing at Polytechnic Research 
d Development Co., Inc.... DR. WER- 
NER F. AUERBACHER has been named di- 
visional vice -president for engineering 
and manufacturing of the Emerson Ra- 
dio d Phonograph Corp., government 
electronics division . WALTER H. 
SIEGER has been elected president of 
Revere Corp. of America, subsidiary of 
Neptune Meter Co. . . . ANTHONY DEL 
DUCA has been named chief electronics 
engineer for the process instruments 
division of Beckman Instruments, Inc. 

DR. G. RUSSELL TATUM, division 
general manager, and DR. WILLIAM A. 
BAIN, JR., director of the firm's West 
Orange laboratory, have been elected 
president and vice -president, respec- 
tively, of Vitro Laboratories, a division 
of Vitro Corporation of America . . . 
W. HAYES CLARKE has been named na- 
tional accounts sales manager for the 
receiving tube department of General 
Electric Company . FRANCIS W. 
CROTTY has been named vice -president 
in charge of patents by the board of 
directors of Zenith Radio Corp. . 

CLARENCE M. LEEDS has been elected 
vice -president for manufacturing of 
Simplex Equipment Corp., a subsidiary 
of General Precision Equipment Corp. 

. Prodelin, Inc. has appointed 
GEORGE A. LAKIN to its technical serv- 
ice engineering staff ... DR. ROBERT 
F. REA has been appointed director of 
engineering at Diamonite Products 
Manufacturing Co., a division of the 
United States Ceramic Tile Co. 

* e 

RICHARD T. DENTON. a University of 
Michigan student, has been awarded 
the first National Electronics Confer- 
ence fellowship in electronics. 

The winner, chosen in national com- 
petition, will receive a $2500 fellowship 
for a year of graduate study at any of 
eight colleges and universities partici- 
pating in the conference. 

The sponsoring group includes the 
RADIO & TV NEWS 



American Institute of Electrical En- 
gineers, and Institute of Radio En- 
gineers. The Radio- Electronics -Televi- 
sion Manufacturers Association and 
Society of Motion Picture and Televi- 
sion Engineers are participating mem- 
bers. 

. . . 

MAX F. BALCOM, director and consult- 
ant, Sylvania Electric Products Inc., 
has received the 1957 RETMA "Medal 
of Honor," the electronics industry's 
highest award for outstanding service. 

In presenting the award, the associa- 
tion's president, W. R. G. Baker, vice - 
president, General Electric Company, 
expressed the feeling that the awards 
committee could not have selected 
anyone to receive the medal who is 
held in greater esteem by his colleagues 
than the winner. 

e . 

JOHN BENTIA, president of The Alliance 
Manufacturing Company, Alliance, 
Ohio, has been presented with the 
Horatio Alger Award of American 
Schools and Colleges Association. 

The award, established in 1947 by 
the association, was aimed at combat- 
ing the trend among young people to- 
wards the belief that equal opportu- 
nity was a thing of the past. 

Mr. Bentia sold newspapers as a boy 
and started with the company as a 
stockboy. Sixteen years later, he be- 
came president of the firm. At 39, he 
is the youngest executive ever to win 
this award. 

SINGLE -SIDE BANDERS MEET 
TIIE first annual dinner of the Single 
Side Randers will be held during the 

ARRL National Convention at the Pal- 
mer House, Chicago, Saturday, August 
31st. 

Tickets are $7.50 and reservations 
should be made with W. L. Runzel, Jr., 
4727 Montrose Ave., Chicago 41, III. 

Revolutionary RCA -developed instrumenta- 
tion radar system, which for first time makes 
possible direct calibration and immediate 
evaluation of the performance and behavior 
pattern of free -space moving targets, was 
shipped recently to the Grand Bahamas Is- 
land for use in tracking the "Vanguard" rock- 
et used for launching the earth satellite. 

August, 1957 
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( "ELECTRONICS REFERENCE aDATA" 

This valuable reference compilation 
wide rang 

of interesting subjects. Includes sections 
TVs circuits; 

sections on design. 

theory and application of a variety 
waveforms and wave 

distortion 
measurements; pus electronic oscillator circuits; 

tern audio frequency specialized equip 
meters and ms, Geigern ounters, photoelectric cells, 

as transistors, includes characteristics nd 
printed circuits, etc.; 

various 
components. 

k for elec- 

tronic 

applications estin do 
and 

profitable reference book 
and profitable Hams, students and 

An interestmg. engineers. 
illustrated. Srf00 

experimenters. 
to 128. 

pages; 8t iá x 11': LL 

experimenters. 128 pas 
Only .............. 

Are These Among Your Reference Books? 
Transistors and Their Application in Television -Radio Color TV Training Manual. Prepares the service 
-Eledrenics. The first practical book about tran- technician for Color TV work. Covers principles 
sistors for servicemen, engineers, amateurs and of the Color TV system; Color receiver circuits; 
experimenters. Easy -to- understand explanation installation and servicing of receivers. Includes 
of transistor theory, properties. circuitry, installa. color blocks outlining use of color teat equip - 
tion, testing techniques and servicing. ment. 260 pages; 854 z 11 "; 300 i lustra- 

$6.95 100 pages; 5% z 854 "; illustrated $1.50 tions 
Transistor Circuit Handbook. This authoritative 
book completely covers transistor types, con- 
struction, characteristics, wiring and testing tech- 
niques, basic circuits, circuit applications; in- 
cludes reference charts, definitions; form- 
ulas. 430 pages; 6 z 9 "; illustrated $4.95 
Servicing AGC Systems. Describes the operation 
and circuit variations of the different types of 
AGC systems and explains the servicing tech- 
niques that can be applied. Illustrated by actual 
case histories and photos of symptoms. 
132 pages; 554 z 854 "; illustrated $1.75 
Key Checkpoints in TV Receivers. Time -saving infor- 
mation on how to make quick tests at key points 
in TV receiver circuits to determine the section 
in which the trouble lies and how to check overall 
performance of the receiver to insure against 
callbacks. 
Vol. 2. Covers receivers produced in late 
1952 and 1953. 184 pages; 554 a 854" $2.00 
Vet. 1. Covers receivers produced in late 
1951 and 1952. 182 pages; 554 x 854' $2.1.111 

TV Servicing Guide. Explains how to apply proper 
trouble -shooting procedures based on analysis of 
symptoms (most of which are illustrated by pic- 
ture-tube screen photos). Shows how to locate 
and eliminate trouble in every section of the 
TV receiver circuit. 132 pages; 854 z 11 "; 
illustrated $2.00 

Servicing TV Sweep Systems. Describes the opera- 
tion, circuit function and circuit variations of 
vertical and horizontal sweep systems common to 
most TV receivers. Tells how to analyze circuits; 
trouble -shoots for you. Explanatory photographs, 
waveforms. service hints and components de- 
scription. 212 pages; 554 z 854"; illus- 
trated trated 
Tape Recorders-How They Work. Explains record- 
ing theory, tape characteristics, motorboard 
mechanisms, drive motors, amplifiers. magnetic 
heads, volume indicators, equalization circuits - 
covers everything you want to know about record- 
ers and how to get beet ultse rrodm them. 

$2.75 176 pages; 554 :8W; 
TV Tub* Location Guides. Shows tube positions and 
functions in hundreds of TV receiver models; 
helps locate faulty tube quickly; cuts trouble 
diagnosis and replacement time. 
Vol. 6. Covers receivers produced in 1955- 
1956. 236 pages; 554 z 8W $2.00 
Vol. S. Covers receivers produced in 1953- 
1954. 200 pages; 554 z 8W $2.00 
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95 OTHER SAMS BOOKS KEEP 

YOU AHEAD IN ELECTRONICS 

There is an authoritative Sams book on 

virtually any electronic subject in which 
you're interested. Check below for FREE 

Book List describing all Sams books. 

USE THIS HANDY ORDER FORM 

Electronics Reference Data 

Transistors and Their Application . $1.50 

TV Servicing Guide $2.00 

Servicing TV Sweep Systems $2.75 

Tape Recorders $2.75 

TV Tube Location Guide. Vol. 6 $2.00 

TV Tube Location Guide. Vol. 5 $2.00 

$2.00 
Color TV Training Manual 
Transistor Circuit Handbook 
Servicing AGC Systems $1.75 
Key Checkpoints in TV Sets. V ol. t $2.00 

Key Checkpoints in TV Sets. Vol.2.$2.00 

Send FREE Book List 

$6.95 
$4.95 

HOWARD W. SAMS & CO., INC. 
Order from your Parts Jobber today, or 
mail to Howard W. Sams & Co., Inc., Dept. 1 -H7 
2201 East 46th St.,Indianapolis 5, Indiana. 

Send books checked above. My (check) (money order) 
for $ is enclosed. 

Name 

Address 

I City Zone State 
(Outside U.S.A. priced slightly Maher) 

LES MI INN EM MIN Mi 

Look for 
SAMS 

BOOKS 
on the 

"Book Tree" 
at your 

Parts 
Distributor 
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MODEL TD -55 
Terms: $6.95 after 10 day trial then 
$5.00 per month for 4 months. 

MODEL TW -11 
Terms: $11.50 after 10 day trial then 
$6.00 per month for 6 months. 

MODEL TV -12 
Terms: $22.50 after 10 day trial then 
$10.00 per month for 5 months. 

MODEL TV -40 
Terms: $3.85 after 10 day trial then 

$4.00 per month for 3 months. 

SHIPPED ON APPROVAI 
NO MONEY WITH ORDER 

NO C. O. D. 
Superior's New Model TD- TUBE TESTER EMISSION TYPE 

FOR 
The Experimenter or Part -time Serviceman, who has delayed purchasing a higher priced Tube Tester. 
The Professional Serviceman, who needs on extra Tube Tester for outside calls. 
The busy TV Service Organization, which needs extra Tube Testers for its field men. 

Speedy, yet efficient operation is accomplished by 1. Simplification of all switching and controls. 2. Elimination of old 
style sockets used for testing obsolete tubes (26, 27, 57, 59, etc.) and providing sockets and circuits for efficiently 
testing the new Novel and Sub -Minor types. 
You can't insert a tube in wrong socket checking for shorts and leakages up to 5 Megohms be- 
lt is impossible to insert the tube in the wrong socket when tween any and all of the terminals. 
using the new Model TD -55. Separate sockets are used, 
one for each type of tube base. If the tube fits in the socket 
it can be tested. 
"Free- point" element switching system 
The Model TD -55 incorporates a newly designed element 
selector switch system which reduces the possibility of ob- 
solescence to an absolute minimum. 

Checks for shorts and leakages between all elements 
The Model TD -55 provides a super sensitive method of 

Elemental switches are numbered in strict accordance 
with R.M.A. Specifications. 
The 4 position fast -action snap switches are all numbered 
in exact accordance with the standard 
R.M.A. numbering system. Thus, if the 
element 

is under 
in pin o of $2 95 a tube ' under test, button No. 7 

is used for Shot test. 

Complf with carrying case '.ET a NW WM =MEN I= ===== a lIM M s ======== 
Superior's STANDARD PROFESSIONAL 

New Model TUBE TW-11 
Tests all tubes, including 4, 5, 6, 7, Octal, Lockin, Hear- 

ing Aid, Thyratron, Miniatures, Sub- miniatures, Navals, 
Sub -minors, Proximity Fuse Types, etc. 

Uses the new self -cleaning Lever Action Switches for 
Individual element testing. All elements are numbered 
according to pin -number in the RMA base numbering 
system. 

Model TW -11 does not use combination type sockets. 
Instead individual sockets are used for each type of tube. 
Thus it is impossible to damage a tube by inserting it 
in the wrong socket. 

Free -moving built -in roll chart provides complete data 
for all tubes. Printed in large easy -to -read type. 

TESTER 
NOISE TEST: Phono -jack on front panel for plugging in 
either phones or external amplifier detects microphonic 
tubes or noise due to faulty elements and loose internal 
connections. 

EXTRAORDINARY FEATURE 
SEPARATE SCALE FOR LOW- CURRENT TUBES Pre- 
viously, on emission -type tube testers, it has been standard 
practice to use one scale for all tubes. As a result, the 
colibrotion for low- current types has 
been restricted to a small portion of 
the scale. The extra scale used here 
greatly simplifies testing of low-current 
types. 
Housed in hand -rubbed oak cabinet... 

Superior's 
New Model 

TV -12 

TRANS -CONDUCTANCE 
TUBE TESTER 

* Employs improved TRANS- CONDUCTANCE circuit. 
An in-phase signal is impressed on the input section of a 
tube and the resultant plate current change is measured. 
This provides the most suitable method of simulating the 

which tubes actually operate in Radio & TV 
receivers, amplifiers and other circuits. Amplification fac- 
tor, plate resistance and cathode emission ore all corre- 
lated in one meter reading. 

* NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped 
transformer makes it possible to compensate for line 
voltage variations to a tolerance of better than 2%. 

* SAFETY BUTTON -protects both the tube under test -tara- -- -- - -ra -- 
Su 

and the instrument meter against damage due to overload 
or other form of improper switching. 

EXTRA FEATURE: 
Model TV -12 Also Tests Transistors! 

A transistor con be safely and adequately tested only 
under dynamic conditions. The Model 
TV-1 2 will test all transistors in that 
approved manner, and 

"transistor 
is read 

50 directly rov on a special 'sransity i only" sp 
meter scale. 
Housed in hand -rubbed oak cabinet... : astate a a ra raa m r a a 

Superior's New 

Model TV -40 PICTURE TUBE TESTER 
NOT A GADGET -NOT A MAKE -SHIFT ADAPTER, BUT A WIRED PICTURE TUBE 

E T-STER WITH A METER FOR MEASURING DEGREE OF EMISSION -AT ONLY S15.85 

Tests ALL magnetically deflected tubes ... in the set ... out of the set .. . in the carton!! 
Tests all magnetically deflected picture tubes from 7 EASY TO USE: Simply insert line cord into any 110 volt 

inch to 30 inch types. A.C. cutlet, then attach tester socket to tube bcse (Ion 
Tests for quality by the well established emission method. trop need not be on tube). Throw 

All readings on "Good -Bad" scale. switch up for quality test ... read di- 
red . 5 Tests for inter -element shorts and leakages up to 5 re on Good-Bad scale. Throw switch 

megohms. down for all leakage tests. 
Test for open elements. Only '._T 

a a a s a a a a a asa M a s,MssMMMso to m a ow mm e mg ow a a a a 

USE APPROVAL FORM ON NEXT PAGE 
We invite you to try before you buy any of the models 
described on this and the following page. If after a 10 
day trial you are completely satisfied and decide to 
keep the Tester, you need send us only the down pay- 
ment and agree to pay the balance due at the monthly 
indicated rate. 

NO INTEREST OR FINANCE 
CHARGES ADDED! 

If not completely satisfied, you are privileged to return 
the Tester to us, cancelling any further obligation. 
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TRY FOR 10 D AYS 
before you buy! 

then if satisfactory pay in easy, interest free, 
monthly payments. See coupon below. 

memo =NI mom mmil onmi Imo mum 

-SIZED VOLT-OHM MILLIAMMETER 
USING THE NEW 

"FULL- VIEW" METER 
71% MORE SCALE AREA 

Occupies exactly the same space used by the older stand- 
ard 2%- Meters, yet provides 71% more scale area. 
As a result, all calibrations are printed in large easy-to- 
read type. 

Housed in round- cornered, molded case. Beautiful black 
etched panel. 
6 A.C. VOLTAGE RANGES: 0 -15'30 150 300 1500/ 
3000 Volts 6 D.C. VOLTAGE RANGES:O -7.5 15 75/ 
150'750'1500 Volts 2 RESISTANCE RANGES: 0- 
10,000 Ohms, 0 -1 Megohm 3 D.C. 
CURRENT RANGES: 0 -15 150 Mo., 
0 -1.5 Amps. 3 DECIBEL RANGES: e 

i 
Q 

-6 db to +18 db, +14 db to +38 0 v 
db, +34db to +58 db. 
Complete with test leads NET 

Superior's New SUPER -METER Model 670 -A 
A Combination VOLT -OHM MILLIAMMETER PLUS Capacity, 

Reactance, Inductance and Decibel Measurements 
D.C. VOLTS: 0 to 7.515 75'150'750 1,500 7,500 densers.) REACTANCE: 50 to 2,500 
Volt; A.C. VOLTS: Oto 15'30'150/300'1,500'3,000 Ohms, 2,500 Ohms to 2.5 Megohms 
Volts D.C. CURRENT: O to 1.5'15/I 50 Ma. O to 1.5' 15 INDUCTANCE: .15 to 7 Henries, 7 

1140 Amperes RESISTANCE: 0 to 1,000,100,000 Ohms 0 to to 7,000 Henries DECIBELS: -6 to 
10 Megohms CAPACITY: .001 to 1 Mfd. 1 to 50 Mfd. +1 8, 4-14 to +38, +34 to +58. 
(Good -Bad scale for checking quality of electrolytic con- Complete with test leads NET -- mm ---- - - sn m - ---- -- t- s0. - a -- --- --- s- m. 

Superior's IT'S A CONDENSER BRIDGE IT'S A SIGNAL TESTER 
New IT'S A RESISTANCE BRIDGE IT'S A TV ANTENNA TESTER 
Model 

Specifications 

t" CAPACITY BRIDGE SECTION the Model 76, you can make stage gain measurements, 

4 Ranges: .00001 Microfarad to .005 Microfarad; .001 locate signal loss in R.F. and Audio stages, localize faulty 

Microfarad to.5 Microfarad, .1 Microfarad to 50 Micro- stages, locate distortion and hum, etc. 

farads: 20 Microfarads to 1000 Microfarads. Will also f/ TV ANTENNA TESTER SECTION 
measure the power factor of all condensers from .1 to 1000 Loss of sync., snow and instability are only o few of the 
Microfarads. faults which may be due to a break in the antenna, so 

I/ RESISTANCE BRIDGE SECTION why not check the TV antenna first? Locates a break in 

2 Ranges: 100 ohms to 50,000 ohms; 10,000 ohms to 5 any TV antenna and measures the 

megchms. 
location of the break in feet from the 

95 set terminals. 
SIGNAL TRACER SECTION Complet. with R.F. and A.F. probes 

With the use of the R.F. and A.F. Probes included with and test lends NET - a rm. = m m ml a - a a - - - - m m m am am - ....... mi 

Superior's New G E N O M E T E R Model TV -50 

7 Signal Generators in One! 
f/ R.F. Signal Generator for A.M. f/ Bar Generator 

Cross Hatch Generator 
1/ R.F. Signal Generator for F.M. 

V Audio Frequency Generator 
DOT PATTERN GENERATOR (FOR COLOR TV): 
The Dot Pattern projected on any color TV Receiver tube 
by the Model TV -50 will enable you to adjust for proper 
color convergence. 

R. F. SIGNAL GENERATOR: 100 Kilocycles to 60 Mega- 
cycles on fundamentals and from 60 Megacycles to 180 
Megacycles on powerful harmonics. 

VARIABLE AUDIO FREQUENCY GENERATOR: Provides 
a variable 300 cycle to 20,000 cycle peaked wave 
audio signal. 
r 

Color Dot Pattern Generator 
Marker Generator 

MARKER GENERATOR: The following markers are pro- 
vided: 189 Kc., 262.5 Kc., 456 Kc., 600 Kc., 1000 Ke., 
1400 Kc., 1600 Kc., 2000 Kc., 2500 Kc., 3579 Kc., 4.5 
Mc., 5 Mc., 10.7 Mc., (3579 Kc. is the color burst frequency.) 

BAR GENERATOR: Pattern consists of 4 to 16 horizontal 
bars or 7 to 20 vertical bars. 

CROSS HATCH GENERATOR: The 
pattern consists of non -shifting hori- 
zontal and vertical lines interlaced 04750 to provide a stable cross -hatch 
effect. 
Complete with shielded leads NET 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D -366, 3849 Tenth Ave., New York 34, N. Y. 

Please send me the units checked. I agree to pay down 
payment within 10 days and to pay the monthly balance as 
shown. It is understood there will be no finance or interest 
charges added. It is further understood that should I fail 
to make payment when due, the full unpaid balance shall 
become immediately due and payable. 

Name 

Address 

City Zone State 
All prices net, F.O.B.. N. Y. C. 

August. 1957 

O Model TW -II Total Price 547.50 
$11.50 within 10 days. Balance 56.00 
monthly for 6 months. 

O Model 76 Total Price $26.95 
$6.95 within 10 days. Balance $5.00 
monthly for 4 months. 
Model 10-55 Total Price 526.95 
56.95 within 10 days. Balance $5.00 
monthly for 4 months. 

O Model TV -50 Total Price $47.50 
$11.50 within 10 days. Balance $6.00 
monthly for 6 months. 

O Model TV -40 Total Price 515.85 
$3.85 within 10 days. Balance $4.00 
monthly for 3 months. 

O Model 670 -A Total Price 528.40 
$7.40 within 10 days. Balance $3.50 
monthly for G months. 

O Model 770 -A Total Price 515.85 
$3.85 within 10 days. Balance $4.00 
monthly for 3 months. 

O Model TV -12 Total Price $72.50 
$22.50 within IO days. Balance $10.00 
monthly for 5 months. 

MODEL 770 -A 
Terms: $3.85 after 10 day trial then 
$4.00 per month for 3 months. 

,1t 

n _.r.,¢, r 

MODEL 670 -A 
Terms: $7.40 after 10 day trial then 

$3.50 per month for 6 months. 

MODEL 76 
Terms: $6.95 after 10 day trial then 
$5.00 per month for 4 months. 

MODEL TV -50 
Terms: $11.50 after 10 doy trial then 

$6.00 per month for 6 months. 
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13(11 11) THE 'BEST - 
BUILD ALLIEDS OWN 

knight= 
Kits 

Here is a typical Knight -Kit value - 
available only from ALLIED -one of 

45 great Knight -Kits you'll find 
in our special Supplement No. 165. 

Write for your FREE copy today. 

knight -kit HOBBYIST VALUE 

10- CIRCUIT TRANSISTOR LAB KIT 

Model 
Y -299 

51545 

One of the most remarkable kits ever devel- 
oped! You go from one exciting project to 
another...each circuit has a practical use, 
and helps to teach you how transistors 
work. One side of the printed circuit board 
is screen -printed to show where all compo- 
nents go -after you solder the basic parts 
in place, you change from one circuit to the 
next merely by inserting "plug -in" leads 
into the proper jacks on the board -no addi- 
tional soldering! Makes any of these 10 cir- 
cuits: 2 -stage AM radio; photo -electronic 
relay; wireless broadcaster; code practice 
oscillator; electronic switch; audio amplifier; 
capacity-operated relay; electronic timer; 
voice-operated relay; electronic flasher. In- 
cludes all parts, 2 transistors, dual head- 
phones (also serve as mike), relay, photo- 
cell, battery, "plug -in" circuit leads, guide 
carda, instruction manual. 3 lbs. 
Model Y -299. Net, F.O.B.Chicago..., 11545 

OTHER knight -kit HOBBYIST VALUES 

"SPACE SPANNER" BC /SW 
RECEIVER KIT 

Y-243 51595 

TRANSISTOR 
RADIO KIT 

Y -765 5435 

"RANGER" SUPERHET 
BROADCAST RECEIVER KIT 

Y- 735 51725 

2- STATION 
INTERCOM KIT 

Y-295 S1475 

See our Supplement No. 165 for 12 other 
knight -kit hobbyist values 

free SUPPLEMENT 
featuring knight -kits 
Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight -Kits, Including Test 
Instruments, Hi -Fi, Hobbyist 
and Amateur Kits. Write 
for your copy today. 

ORDER FROM 
ALLIED RADIO 

Dept.01 -H7, 100 N. Western Ave., Chicago 80, Ill 
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Overworked Tubes 
(Continued from page 44) 

this time; the horizontal amplifier is 
turning blue inside. Quickly we pull 
the cord. We reach and -oh, those 
poor fingers -the tube is hot enough 
to melt! Very mindfully now, we in- 
stall a new 6BQ6G, take time to re- 
solder the plate -clip wire, push in the 
safety plug, and again we're in busi- 
ness. 

This time the "Blur- Vision" whistles 
to life : the picture flops and then falls 
in sync. We're in luck. We button up 
the back and reach for the little book 
that pays the rent. TV repair work is 
a cinch. Back at the shop, a call is 
waiting. Our girl hands us a slip of 
paper with an address on it that makes 
our eyes pop. We just left the place! 

"All Mrs. Gruff said was to come 
right back out. The TV is doing the 
same thing; she can hear the voices 
but no picture," says our office girl. 

On the bench, a close inspection of 
the receiver's horizontal section tells 
the story : As could be expected, we 
now have one more "defective new 
tube" to get rid of as our conscience 
dictates. The real troublemaker is a 
screen -grid dropping resistor, baked 
down from a correct 8500 ohms to a 
lazy 1500 ohms. Our original chain of 
events went something like this: 

The horizontal oscillator conked out 
because of filament failure in the 
6SN7GT. The receiver cooked along 
for about an hour before anyone no- 
ticed that "John's Other Horse" no 
longer filled the screen. By then it was 
too late to do anything about the gassy 
horizontal -amplifier tube, which was 
now also making things happen be- 
neath the chassis. The screen grid of 
the horizontal amplifier had become 
red -hot and began to emit electrons. 
The higher -potential plate collected 
and returned these electrons through 
the screen -grid circuit, doubling the 
load here. The five -watt metalized re- 
sistor responded by puffing out its sides 
slightly and changing down in resist- 
ance value from the correct 8500 ohms 
to a rough 1500 ohms. When this hap - 
pened, the screen voltage jumped from 
a normal 140 volts d.c. to nearly 300 
volts. The plate turned cherry-red and 
blossomed like a tomato. Wax began to 
drip from the windings of the flyback 
transformer. Several other heavy -duty 
resistors along the "B+" line became 
overheated and changed electrical 
characteristics. (Still no action by the 
wrong -value fuse.) At some point 
during this smoldering period, the cus- 
tomer finally realized the fact that 
there was no picture and turned the 
set off. Shortly afterwards, we were 
called to go to the scene and correct 
the trouble. Three trips' worth! 

All that need be said on this subject 
is this : had we been more observant 
on the first trip out there would have 
been no other trips to make on a re- 
call basis. A preliminary examination 

of the voltages on the horizontal am- 
plifier, using adapters, would have 
saved a tube, a trip, and the difference 
between making money on the call and 
losing money. Remember, screen volt- 
ages on all types of horizontal- ampli- 
fier tubes commonly in use today sel- 
dom run higher than 150 volts d.c. 
Readings of 250 to 300 volts on the 
screen will run screen current out of 
sight, as far as normal screen -grid cur- 
rents go. No standard replacement 
tube will hold up for any length of 
time under these abnormal operating 
conditions. 

Low -Drive Symptoms 

Lack of enough horizontal drive on 
the control grid of the horizontal am- 
plifier may show up in several differ- 
ent ways. Usually there is insufficient 
width, low brightness in some sets, 
poor focus and distinct blooming when 
the brightness control is advanced; 
Some receivers "black out" when the 
brightness control is turned to an ad- 
vanced position. (A word of caution 
here : brightness, focus, and blooming 
conditions may also be traced to the 
high -voltage rectifier tube. Don't for- 
get to test this one.) 

A crowded raster, insufficient width, 
or a white, vertical line down through 
the picture usually indicate misadjust- 
ment of the horizontal -drive control. 
In some receivers, this control is of 
the variable -potentiometer variety, 
part of the plate -load circuit of the 
horizontal oscillator. Usually, though, 
it is a trimmer capacitor either in se- 
ries with the grid -drive circuit from 
the horizontal oscillator, or from con- 
trol grid to ground of the amplifier 
stage. A v.t.v.m. connected across the 
grid -bias resistor of the horizontal am- 
plifier is useful in adjusting the hori- 
zontal -drive control. The meter should 
be set on the negative d.c. 50 -volt scale, 
and the control should be adjusted un- 
til the correct grid bias is obtained on 
the horizontal amplifier grid. Service 
data for the set will give this value for 
the stage in question. If such data is 
not available, a tube manual can be 
used as a guide. Improper adjustment 
of the drive control will shorten the 
life of the horizontal amplifier and 
component parts in the circuit just as 
much as trouble in the horizontal -os- 
cillator stage. Positive adjustment here 
is a must. 

To be on the safe side, it is a good 
policy to replace the screen -grid drop- 
ping resistor, screen bypass capacitor, 
cathode bypass capacitor, and any 
other related part in the amplifier cir- 
cuit which shows the slightest dete- 
rioration. The cost is nominal com- 
pared to that of making a callback to 
the customer's home or to making 
those vague explanations and getting 
the questioning look in the tube dis- 
tributor's eye when you walk in with 
another sack of "defective new tubes" 
and begin to hint around for his sym- 
pathy. He might say, without think- 
ing, "Say, Joe, you ever think of buy- 
ing some fuses ?" -- 
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STAN LINE 
Send For FREE Complete List and Order Form 

__ -774 .46 5215 x3ß 

Below Is A Partial List- 59 
.79 60k1 . .75 .... .52 1216 .. 

.74 44 12577 .5° 775 . 

824 .42 6BL7GT 7A6 ,54 
IA7GT ... .42 516 .T9 6BN6. 

.79 
.... .44 12507 

.44 777 . 

.66 578 .45 5BQ601 .44 12517 .47 1B3GT 5U80 .... ,75 7A8 ..... 12517 ... 

1CSGT .. .40 .79 6gg7 . 

. .57 7ÁU7 ... .59 
5U8 125L7CT . 

.. ... 5V4G .... .57 6827C ... .75 7B4 ..... 40 12SL1GT .56 
G .. .49 6047 .... 

.36 785 ..... . .56 
.42 SV 6GT .79 6C4 ... .. .41 12547 .. 

.46 5X8 .50 786 ..... .42 125607 .. .44 

5Y3 .42 6C86 G ..1.17 787 ..... 12W6 ... .44 
11607 ... .46 

5Z3G .42 6CU6G .79 1 
788 ..... .46 

12X4 ... . .36 

1L4 ... 
. .54 5Z3 ..... 6066..... .47 764 .40 12X4 . .36 

IL6 . .. 
.46 6A7 ..... .46 

6E5 ..... .43 1705 ..... 42 14A7 . .44 
ILA4 6A8 . 

.46 . .36 7C6 ..... 1486 . 
.44 

1L76 .46 
6X84 .... .44 6F5 .... 7C7 ..... .4 1978. .69 

IL64 6ÁC7 . 
.66 6F6 ..... 7E5 .44 

44 1918 - 

1LC5 
.56 6Aí4 .... .75 

614 .....1.59 
7E6 ..... 48 ...1.17 

ILC6 6465 .. . .49 .38 7E7 ..... 2580607 
11115 .68 615 .48 7i7 ..... .84 

ILE3 .... .56 6707 .69 I 
.... .65 

1LH4 
6K6GT 707 ..... .74 25CÁ5 '.T9 .83 6AH4G2 70 6ÁN6 . 

.49 GALS 41 
l 

61.6 ..... .67 
787 ..... .58 

25CD6. 1.29 
1NSGT 

.50 64M1 1 6147 ..... 59 ' 
64M8 .39 7X7 .64 25CU6 '.99 

155 ..... .45 .79 687 .... .34 ... . 

174 ... .. 6ÁN6. ,39 7YÁ 39 25L6GT .46 

SUS .46 6745 165 GT .: 40 1244 .... .59 25WÁ07 .36 
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FEATURING 
FAMOUS FACTORY 

TUBES 
INDIVIDUALLY BOXED! 

GUARANTEED ONE YEAR! 

FACTORY BOXED FACTORY IRREGULARS 

NEW JAN SURPLUS EQUIPMENT TUBES 

ALWAYS 1000 
TYPES IN STOCK 
FREE POSTAGE! On All Orders 
Shipped In U. S. A., Territories and 
A P.O.'s. Send 25c for handling on or- 

ders under 55.00. Please send approx. 
postage on Canadian and foreign 

orders. Excess will be refunded. 

Please Specify Console 

or Table Model 
Thousands of rlas wb.n ord. 

TRADE -IN TVs ring To 

Reconditioned 
Ily Factory Trained Technicians! Guaranteed 

Be In Working Condition When You Receive Them! 556.00 

..$25.00 19" .. .......556.00 
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12 ̂ ........... 
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16^ ..... .$42.00 24" (when available) 

16" ...... .. 27° (when available) ...5129.00 

17 ̂ ...........549.00 
Get yourself a second set or buy some for re -salt! 

FREE BONUS ... two set coupler given with 
ea 

each 
set. our warehouse. 

All TVs sent motor freight or Railway 

Sol rv. no A.P.O. shipments. 

!REES 
TH 

ET Coup 

ORDERE op 58 USE 
OR MORE!! 
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Used Jan Surplus Tubes 
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LAFAYETTE SFNSA 
VÁLÜE 

IN COMPLETELY WIRED 
TEST EQUIPMENT 

at LESS than the PRICE of KI S! 
LAFAYETTE SIGNAL GENERATOR 

NEVER BEFORE HAS A COMPLETELY WIRED AND TESTED 
1 INSTRUMENT OF SUCH ACCURACY AND QUALITY 
`o^ BEEN OFFERED AT SUCH A PRICE! 

FREQUENCY 120 KC TO 260 MC 
120 KC TO 130 MC ON FUNDAMENTALS 
LABORATORY ACCURACY AND QUALITY 

A completely wired and tested instrument not to be confused 
with units sold in kit form at almost the same price, but with 
a quality and accuracy of instruments 3 to 4 times its price. 
Six overlapping ranges generate signals of 120KC - 320KC. 
320KC- 1000KC, 131C-3.221C-1131C, 1131C, 11MC -S8MC and 

- 37MC -130MC all on fundamentals with calibrated harmonics 
. 11%10 -- + front 26031C. 120MC to 260C. Selector switch gives instant choice M.\ y 22e7O 

of ranges. Switch gives choice of internal modulation of 400 
CPS or use of any external source at other frequencies. For 
audio testing the 400 cycle signal can be used separately. 

Outputs are unmoduinted SF. modulated RF and 400 CPS audio. RF output is in excess of 100.000 
microvolts and jacks are provided for choice of either high or low RF output. Stability is insured 
by special circuit design. Has a line adjustment RF control. AF output is 2.3 volts, AF input is 4 
volts across 1 megohm. Large cleat 5 inch etched dial plate and pointer are protected by transparent 
plastic bezel. Common AF terminals for EXT-MOD input and 1NTAF for audio tests eliminate need 
for special AF output connectors. Machine engraved panel lettering. Handsome gray metal case with 
carrying handle. Measures 6'2" x 10" x 4 s/a rt- Comes complete with pair of leads. AC line cord 

plug. Operates on 105 -125v 50 -60 cycle AC. Shpg. wt.. 8 lbs. 
LAFAYETTE LSG -10 SIGNAL GENERATOR 22.50 

NEWS 
LAFAYETTE CAPACITANCE -RESISTANCE TESTER 

WITH "IN -SET QUICK CHECK" 
COMPLETELY WIRED AND TESTED 

34.50 

TWO INSTRUMENTS IN ONE 
CHECKS ELECTROLYTIC, PAPER, MICA AND 
CERAMIC CONDENSERS 

DIRECT READING CAPACITY SCALES FROM 
.00001 MFD TO 1000 MFD 
CHECK FOR OPEN SHORTS, LEAKAGE AND 
INTERMITTENTS 
2 RESISTANCE RANGES FROM 100 TO 5 
MEGOHM 

NEW POCKET AC -DC VOM MULTITESTER 2,000 ohm per volt Sensitivlsy on bosh DC and AC 

160 too 3 METER 
1% PRECISION 

RESISTORS 
SILVER CONTACT 

SELECTOR SWITCH 

FULL SCALE RANGES 
DC Vohs: 0 -10; 0 -50; 0- 300; 0.1000 Volts - AC Volts: 0.10; 0 -50; 0 -300; 0.1000 Volts -DC C 

300lst 
an e d S00 0 - 

Decibels:-20 to 2j +20 to 36 db (0 db - 0..773 V)-Capacity: 250 mfd to .2 mfd -.005 mid to 1 mfd -Output Ranges: 0 -10; 0.30; 0 -500; 0.1000 volts 8.95 Best 'Buy in America! A very accurate and sensitise VOM, Th'a M It'teater is a complete instrument (not a kit i with high quality and sensitive 160 microamp meter; 2000 ohm per volt on both AC and DC. Single selector switch, 1 !g precision resistors, 3" meter. Features extreme versatility, accuracy and ruggedness. In attractive plastic front panel, with metal bottom for ruggedness and shielding. First capa- city range requires 50 volt AC source. Second capacity age requires 20 volt AC source. Size 41/4 "x3í,_ "x1 a/a " Complete with test leads and batteries. Shipping weight 4 lbs. 
RW -27A 

-. Complete 8.93 

Here is a "must" for servicemen and lab technicians. A 
completely self-contained AC operated capacitance and 
resistance bridge, plus a quick check for in the set test- 
ing. Large 5 direct reading scale has 4 ranges of .00001 
-.005 MFD, .001 -.5 MFD, .1 -50 5IFD and 20 -1000 MED. 
Resistance ranges are 100 -50,000 OHMS and 10,000 
to 5 megohm. Quick check feature enables you to check 
capacitors for shorts, open or intermittent while in cir- 
cuit-no need to remove them from the set till you're 
sure they need replacement. Leakage test switch gives 

you choice of 25, 150, 250. 350 o: 450 volts for checking leakage under correct potential. Separate 
power factor control with continuous settings from 0 to 509.. Operation is simple and accurate, using 

magic -eye tube as the null detector. Attractively finished steel case with etched panel and rounded 
corners, measures 14 1/2"L x 8t /4 "H x 5"D. Shpg wt. 19 lbs. 
MODEL LC -4 NET 34.50 

LAFAYETTE CAPACITOR -RESISTANCE TESTER 
COMPLETELY WIRED AND TESTED 

21.50 
COMPLETELY WIRED AND TESTED 
CHECKS ALL TYPES OF CONDENSERS FOR 
CAPACITY, LEAKAGE, OPEN SHORTS OR 
INTERMITTENT CONDITION 
DIRECT READING SCALES FROM .00001 
TO 1000 MFD AND 100 TO S MEGOHMS 

A stable and accurate bridge type circuit measures capacitance in 
4 ranges of .00001 -.005 MFD. .001 to .5 MFD. .1 to 50 MED and 
20 to 1000 MFD. Two resistance ranges of 100 -50,000 and 10, -' 
000 to 5 megohms. Check leakage under actual load with choice 
of 25, 150, 250, 350 or 450 volts available by selector switch: 
Power factor control from 0 to 509c. Checks for leakage, open. 
short, or intermittent operation. All readings taken directly oft 
scales after setting magic eye to maximum. Completely self -con- 
tained power supply. Attractively finished steel case with rounded 
corn,rs and etched panel. Operate. from 110V AC. Size Via "L x 
71/4"H 51/1"D. Shpg. wt. 10 Iba, 
MODEL LC -1S NET 21.50 

HIGH SENSITIVITY 20,000 OHM 
PER VOLT DC 10,000 OHM PER 

VOLT AC MULTITESTER 

OP 

19.95 

LOOK AT THEE 
FULL SCALE RANGES! 

D.C. Volts: 0 -6; 0 -30; 0- 
120; 0 -600; 0 -1200; 0- 
6000 Volt - A.C. VOLTS: 
0.6; 0 -30; 0 -120; 0-600; 
0 -1200 Volts - RESIS- 
TANCE: 0.10K; 0 -100K; 
0.1 Meg; 0 -10 Megohms- 
D.C. CURRENT: 0.60 Micro - 

amp; 
0 -6; 0.60; 0 -600 

Mi:imps - DECIBEL: - 20 
to +7db (O db- 0.774V) - CAPACITY: .0001 -.01; 
.005 -.15 mid - INDUC- 
TANCE. 20.2000 hem 
-OUTPUT RANGES: O -6; 
0 -30; 0.120; 0 -600; 0- 
1200 Volts 

The new Lafayette high sensi- 
tivity' Multitester is a complete 
instrument (not a kit). In ad- dtion to its unusual sensitivity 
of 20,000 OHMS PER VOLT 
ON D.C. AND 10,000 OHMS 
PER VOLT ON A.C., and the 
extraordinary number and scope 
of its ranges, it is packed with 
features that would make it 

cost at least twice as much if made in this country. Uses 
1 % precision resistors, silver contacts on selector switch, 
35 us 3" meter. Dependable, rugged and accurate. Even the 
test leads are heavy duty with high voltage insulation. Volt- 
age source required for low capacity range is 120V A.C. , for 
high range capacity and inductance scale is 8V A.C. Attrac- 
tive plastic front with metal bottom. Size 61/4'x41 /e "21 /,", Complete with batteries and leads. Shipping weight 414 lbs. 
RW -30A . . . Singly, Each 19,95 

In lots of 3. Each 19.25- 

LafapsatEC import Speeia1: TRANSCRIPTION TYPE MANUAL PLAYER 
MAGNETIC BRAKE FOR FINE ADJUSTMENT OF EACH SPEED Complete Turntable and Tone Arm 
4 -POLE, HEAVY DUTY TRANSCRIPTION -TYPE MOTOR Assembly at the lowes price Ever 
STYLUS WEIGHT ADJUSTMENT SCREW ON TONE ARM for Such High Quality 

Here Is a new manual player for the audiophile who wants noiseless, "wow- free" and rumble -free reproduction of recorded music at nominal cost. All the important features of professional tran- scription players have been Incorporated in this precision turntable. The lightweight pickup arm 1s an Integral part of the mounting plate and requires no Installation. Player is equipped with a heavy duty, 4 -pole, 3 -speed motor for 78, 93 and 33% RPM records. An exclusive magnetic brake con- trolled by knob on the base plate, permits instantaneous fine adjustment of each speed. Stroboscope 
disc included with unit. checks speeds. Extremely smooth and quiet operation. No hum even with 
the most sensitive cartridges. Speed selector safety switch protects mechanism by making it necessary 
to pass through an OFF position when switching from one speed to another. 

10" diameter, heavy turntable is supplied with a rubber traction .mat for positive grip of record. Stylus pressure adjustment can be made easily and quickly with the 
conveniently located adjusting screw an the underside of the tone arm. Mounting plate is also 
equipped 

w 
ith pickup rest and ON -OFF switch. Dimensions of mounting plate: 12- 15/16" left to right, and 10%" front to rear. Requires 2%" clearance below motor board and 3" above. Supplied with AC line cord. two plug-in heads. output cable for connection to amplifier and 45 RPM adapter. For 105.120 volts. 60 cycle AC. Shag. wt., 12 lbs. Less cartridge. (NOTE: For protection in shipping, tone arm 1. separate. Just fasten to mounting Plate./ 

PIC160 Manual Player Net 24,50 
PK -164. Same as above except equipped with genuine GE triple -play magnetic cartridge 

and dual di, amond -sapphire styli Net 36.50 
Wood base, cut out for PK -160 Manual Player. Top quality veneer attractively finished in 

mahogany or blonde (Specify). A 
PK162. Shpg. wt.. 5 lbs. Net 3.95 24.50 
Unfinished mounting board only, cut out for PK -160 Player. Strong. durable 9L" gumwood, 

mady for stain or paint. Less Bose 
PK -193, BDpg. wt. 1 lb. Net .95 

with TWO 
PLUG -IN HEADS 

LAFAYETTE RADIO DEPT. RH 1 

100 SIXTH AVE., NEW YORK, N Y. 
BOSTON, MASS., 110 Federal St. 
PLAINFISLD, N. J., 139 West 2nd St. 
NEWARK, N. J., 24 Central Ave. 

JAMAICA 33; N. Y. 165-08 Liberty Ave. Write for FREE Bargain Packed Catalog! BRONX N. Y., 542 E. Fordham Rd. 
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NEW 180 PAGE ELECTRONIC 
CATALOG FEATURING 

THE BEST BUYS IN THE BUSINESS 
The newest and largest assortment of Electronic, Radio 
and TV parts, Hi -Fi and Public Address Components and 
systems, Test Equipment, tubes, Transistor Kits and minia- 
turized components for transistor circuitry, Ham Equip- 
ment, Builders Kits, Tools, Books, Microscopes, Binoculars, 
Telescopes, Cameras, and Drafting Equipment. -ALL AT 
LOWEST PRICES -Catering to the economy minded 
dealer, serviceman, engineer, technician, experimenter and 
hobbyist. CRAMMED FULL OF MONEY SAVING BUYS. 
SEND FOR YOUR FREE COPY TODAY. 

PROFESSIONAL TRANSCRIPTION TURNTABLE AND VISCOUS- DAMPED TONE ARM 
THE FINEST TRANSCRIPTION TURNTABLE AND 

PK -300 TURNTABLE. 
PK -90 TONE ARM . AND G.E. CART- / - RIDGE WITH GEN- 

' UINE DIAMOND 
AND SAPPHIRE fy' 

72.50 

ILLUMINATED BUILT -IN 
STROBOSCOPE & VIEWER 

PK-300 

COMBINATION 
DEAL 

- C#+ - K-90 

TONE ARM FOR THE PROFESSIONAL USER AND THE AUDIOPHILE 

LATEST IMPROVED MODEL PK -300 TRANSCRIPTION TURNTABLE 
New 3 -speed instrument with built -in stroboscope and viewer for exact speed determination, and magnetic 
brake for instantaneous speed variation. Precision engineered to meet professional standards for wow, rum- 
ble and flutter content. Heavy 12" cast aluminum rim -driven turntable. Variable speed control permits 
adjustment of each speed within ± 7% using efficient frictionless magnetic brake. Heavy -duty constant 
speed 4 -pole due - motor freely suspended and isolated by shock-mountings to eliminate vibration 
transferral. R-C filter network suppresses "pop" in speaker. Truly a delight for the connoisseur. Sire: 
13' /z" x la" and requires 2 l, clearance above and 3-Yst" below motorboard. For 110 -130V and 60/50 
cycle AC. Power consumption 12 watts. Handsome hammertone gray finish. Shpg. set... 20 lbs. 
PK -300 Net 49.50 

This transcription arm assures dependable and stable operation. utilizing the "floating action" principle of 
-viscous-damping." The 

mlishsu 
supported 

l 
at single point by pivot and jewel bearing hissing negligible 

damping control permits high compliance and 
occupying the gap between ball and socket. This 

ordo stylus should the tone , mp be accidently 
negligible tracking error, mid 

nance 
ask d ing 

and 
to 

Y Y span 
records 

frequency 
to 

kiddan 
jumping ra e id es by minimized. The tone gin accepts s 12" and accommodates prove ei 
all cartridges by means of precisely engineered adapters which simplify iroldlation and provide proper 
stylus pressure. 
This tone arm is a quality companion to the PK -3-00 with matching finish. Shpg. wt., 21/4 lbs. 
PK-90 Net 15.95 

LAFAYETTE'S FM -AM TUNER KIT 
SIMPLIFIED DETAILED INSTRUC- 
TION MANUAL 
MEETS FCC REQUIREMENTS FOR 
RADIATION 
GROUNDED GRID TRIODE AM- 
PLIFIER 
ARMSTRONG FM CIRCUIT WITH 
FOSTER -SEELEY DISCRIMINATOR 
AFC DEFEAT CIRCUIT WITH 
FRONT PANEL CONTROL 

The excellence of Its design and the quality of 
Its components combine to provide this compact 
high -fidelity FM -AM tuner with superb char- 
acteristics normally found in units costing.sev- 
eral times as much, and with performance un- 
believable at this low price. Features Armstrong FM circuit with limiter and Foster - Seeley 
discriminator. Simplified tuning with slide -rule dial and flywheel counterweighted mechan- 
ism. AFC defeat circuit combined with tuning control. Attractive etched copper- plated 
and lacquered finish. 

LAFAYETTE MASTER AUDIO 
CONTROL CENTER 

WITH BINAURAL 
CHANNEL 

AND DUAL 
VOLUME 

CONTROL 

SPECIFICATIONS 
FREQUENCY RANGE: FM, 88 -108 MC; AM. 530 -1650 KC. ANTENNA INPUT: FM. 
:100 ohms; AM, Ferrite laopstiek and high impedance external antenna. CONTROLS: 2-a function control for AM. FM. PHONO. TV and a tuning /AFC defeat control. DIS 
TORTION: Less than 1% rated output: FREQUENCY RESPONSE: FM. 5 db 20 to 
20.000 cps; AM, ± 3 db 20 to 5000 Ds. SENSITIVITY: FM, 5 lay for 30 db quieting; 
AM. Loop sensitivity 80 uv /meter. SELECTIVITY: F51. 200 KC bandwidth, 6 db down - 
ITS KC FM discriminator peak to peak separation; AM. 8 KC bandwith. 6 db down. 
IMAGE REJECTION: 30 db minimum. HUM LEVEL: 60 db below 100% modulation. 
TUBE COMPLEMENT: 2- 12AT7. l -6BÁ6, 1 -6BE6, 2 -6AÚ6, 1-6AL5 plus 1 -6X4 rectifier. 
SIZE: 5V," high r 9 %" wide z 954" deep (excluding knobs). CONSUMPTION: 30 watts. 
For H0 -120V 60 mitts AC. Less metal case. Shpg. wt., 9 lbs. 
KT. 100 kit. leas cage Net 34.95 
ML- 100 -\fetal rage for above, shpg. wt., 3 lbs Net 5.00 

FREQUENCY RANGE 30 -15000 CPS 

HANDLES 20 WATTS OF POWER 
COMPLETE WITH LEVEL CONTROL 

POWERFUL TSK -5 MAGNETS 
SPECIAL SHEEPSKIN -EDGED CONE 

A Lafayette exclusive import and ex- 
ceptional value. Consists of a 12" woof- 

r, ially mounted 21/2" tweeter and 
a built -in crossover network. The spe- 
cially processed fibre cone has a sheep- 
skin edge to uppress unwanted nodal 
vibrations d insure beautiful tone 
quality. Highly efficient TSK -5 magnets. 
Level control provides variation to 6 db 
cut. Maximum input 20 watts. Impe- 
dance 8 ohms. Rugged all -metal frame. 
If made in this country, would cost at 
least $49.50. Shpg. wt., 11 lbs. 
5K -58 Net 29.50 

LAFAYETTE HI -FI LP TEST RECORD 
Ideal -tor audiophile who le building a bass reflex speaker 
enclosure, or wants to check the components already In use. 
Two-side, 12" LP record covers cartridge and stylus test. 
turntable rumble test, average and minimum recording levels, 
stylus and tone arm resonance check, equalization check., 
sound effects, tuning bass reflex enclosures, and group of 
delightful music box selections. Specially recorded with pain- 
staking care at 33% RPM. and master cut on mechanism 
that produces the quietest grooves In the industry. Complete 
with instructions for use and colorful protective envelope 
Shpt. wt., 1 lb. 
PR -10, 10-F1 Tut Record `CH 

August, 1957 

$39.50 
IN KIT FORM 

KT -300 

$59.50 
WIRED s TESTED 

YEARS AHEAD OF EVERY LT -30 
OTHER PREAMPLIFIER CONTROL UNIT 

The Lafayette Master Audio Control Canter is not only the finest high fidelity 
preamplifier, characterized by unmatched features, but it has been function. 
ally designed to keep pace with the conversion of your present hi -fi system 
to binaural (Stereophonic) sound. 

FEATURES 
Incorporates an extra channel and dual 
volume control for binaural reproduc- 
tloD. 

DC on all tube filaments for minimum 
hum, and negative feedback In every 
stage. 
IM distortion and harmonic distortion 
so low, It H practically immeasurable 
at normal operating level. IM Is be- 
low 0.09% at 1V; HM apprealmately 
V& of 1% even at 5V. 
Dual cathode follower output stages. 
High gain for low level pickups. 
Separate turnover and roll -off controls 
-24 position. of equalization. 
Printed circuit construction. 
Tasteful styling. brilliantly executed. 
Designed for ease of inatalletion and 
operation. 

SPECIFICATIONS 
INPUTS: 7 inputs accommodate eserY 
type of phono- tuner and tape. CON 
THOLES: 9 front and 2 rear panel con- 
trols make for utmost tersatility. FRE- 
QUENCY RESPONSE: Uniformly flat 
frequency response over the entire audible 
spectrum. TAPE EQUALIZATION: Tape 
head playback equalization both HARTS 
and adjustable. SENSITIVITYGAIN; 
54db on magnetic input (2mv input pro- 
duces 1V output); 14db on radio tape and 
auxiliary inputs (0.2V produces IV out- 
put). HUM & NOISE: 80db below 3V 
output at full gain on radio. tape and 
auxiliary inputs; better than 80db below 
effective program level at full gain with 
10mv input. TUBES: 3 premium type 
ECC83 tubes plus 2 selenium rectifiers. 
POWER SOURCE: 105 -125V 50 -60 
cycles AC. SIZE: 12%" L z 3%" H z 
9%" D from front panel to rear Jacks - 
knobs project 1 ". Shpg. wt., 10!4 lbs. 

FOR FURTHER DETAILS WRITE FOR BULLETIN ST -74. 

/a-fin/cite R DEPT, RH2 

165 -08 LIBERTY AVE. 

V JAMAICA 33, N. Y. 

NAME - -- - - - -- SEND 
- - -- FREE I 

CITY------ - - - - -- -- LFAYETTE 
ZONE-------- - - - - -- CATALOG 

1 

ADDRESS 

STATE_ --- _--- - - - - -- 
CUT OUT AND MAIL TODAY! 
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TWO NEW ANNUALS 
FOR ELECTRONICS HOBBYISTS! 

(Compiled by the editors of 
POPULAR ELECTRONICS) 

FOR THE HI -FI FAN: 

997 EOIT,ON THE 

HI -FI WORLD'S 
OVIOR AND VEAROOK 

MOST 

4114 
COMPLETE 

et. 
HI-FI 

GUIDE! 

164 pages - 
9 big chapters covering tuners, 

tapes, changers, tone arms, needles, 
amplifiers, preamplifiers, loudspeak- 
ers, enclosures -and ntuclt, much 
more. 

Plus a helpful Yearbook Section 
which discusses the latest trends in 
high fidelity ... lists outstanding 
records, artists, all FM stations, Hi -Fi 
shows, and includes a directory of 
free Hi -Fi literature. 

NOW ON SALE AT YOUR 

FAVORITE NEWSSTAND! 
Price: 75$ 

FOR THE EXPERIMENTER: 

ELECTRONIC 
EXPERIMENTER'S 
HANDBOOK I 

LEARN HOW 

TO BUILD 

DOZENS OF 

HANDY 

ELECTRONIC 

DEVICES! 

The ELECTRONIC EXPERIMENT- 
ER'S HANDBOOK will show you, 
via easy -to- follow, fully illustrated 
instructions, how to build exciting 
electronic devices such as: 

Your Own Hi -Fi AM Tuner 
Thermistor Fire Alarm 
Electronic Gardening Gadgets 
A Device That Kills TV Com mercials 
Electronic Toys 
Geiger Counter 
Transistorized Light Meter 
Your Owl, Lie Detector 

NOW ON SALE EVERYWHERE! 

Price: $1.00 
Ziff -Davis l'uhlihing Co., 

366 Madison Avenue, New York 17, N. Y. 
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Mobile 

High 

Fidelity 
By 

A. W. WADDILL, JR. Over -all view of author's mobile hi -fi 

How audiophiles can enjoy AM -FM programs, tape and disc 

recordings while ''taking the air" in the family auto. 

EACH year an increasing number of 
people are enjoying music in their 

homes through the medium of high - 
fidelity reproducing systems. The sys- 
tem to be described is similar to these, 
but is designed for mobile use either 
in an automobile or in a small pleasure 
boat. 

A mobile system, like any other 
high -fidelity system of the more con- 
ventional type, involves three basic 
components: an input source, an am- 
plifier, and a speaker. In a mobile sys- 
tem, the input source may consist of 
either phonograph, tape, AM tuner, 
FM tuner, microphone, or any com- 
bination of these components. Tele- 
vision has been excluded deliberately 
in the interest of highway and water- 
way safety. 

The amplifier may be any low -pow- 
er unit, preferably with a built -in pre- 
amplifier. The speakers are divided 
into two groups: internal and exter- 
nal. The internal speaker system may 
be one or several of the small extend- 
ed -range high -fidelity units. The ex- 
ternal speakers may be any small 
trumpet -type, outdoor speakers which 
are mounted under the hood of the 
automobile. 

Power is supplied to the equipment 
by one of two methods. The equipment 

may be re -wired to the available volt- 
age or a 117 -volt inverter (vibrator 
type) or cönverter (rotary type) of 
sufficient wattage may be used. The 
author employs the latter method in 
his particular installation. 

The FM tuner and microphone shown 
in the photograph are two of the in- 
puts used in the author's system. The 
other two inputs are a phono turntable 
and a tape recorder -both of which 
are located in the trunk of the car. 
The turntable is reserved for station- 
ary use, while the other gear is de- 
signed to operate while the car is in 
motion. The three knobs visible on the 
dashboard are a power switch, remote 
volume control, and the "internal -ex- 
ternal" speaker switch. The 10 -watt 
amplifier -preamp is located under the 
driver's seat. 

Two extended -range 8" speakers and 
a high- frequency unit supply the sound 
inside the car and are mounted in the 
space behind the rear seat. Most cars 
provide one opening pre -cut for instal- 
lation of a rear -seat speaker. Addi- 
tional openings may be made to ac- 
commodate the remaining speakers. An 
additional opening should be made 
to allow passage for the air which is 
compressed by the sudden closing of 
the trunk lid. If this precaution is not 

How the mobile high -fidelity system is interconnected with car's power supply. 

POWER 
WWITCH 

INVERTER 

12 VD.C. 

INTERNAL 
SPEAKERS 

EXTERNAL 
SPEAKERS 
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taken, a ripped speaker cone may re- 
sult. The entire area may then be cov- 
ered with plastic speaker cloth or 
woven Fiberglas, if individual speaker 
covers are not desired. The two ex- 
ternal speakers are mounted under the 
front grille. 

A system of this type not only pro- 
vides FM or tape- recorded music while 
driving the car, but it allows any of 
the inputs to be used and played 
through the external speakers, making 
it ideal for outdoor work, such as pic- 
nics and dances. In many cities a 
license is required if the external 
speakers are to be used "sound- truck" 
fashion, so check this point before you 
"sound off." The cost of a mobile sound 
system varies, of course, depending on 
the quality of the individual compo- 
nents and the number of devices. 

If a 117 -volt converter or inverter is 
to be used, one of the sine -regulated 
types is preferable. A unit not of this 
type may vary from 50 to 70 cps, while 
the frequency regulated type will be 
within i- 1% of 60 cps. Regulated and 
non -regulated types are available in 
both the vibrator (inverter) and ro- 
tary (converter) types of power sup- 
ply. Sufficient wattage to power the 
amplifier and the largest input is all 
that is required of the unit selected, 
since only one input is used at a time. 
A switching system similar to the one 
shown in the diagram will allow a 
converter or inverter of less capacity 
to be used than the sum of the watt- 
ages of the equipment. 

In the author's system the amplifier 
requires 55 watts, the tuner 50 watts, 
the phono turntable 20 watts, and the 
tape recorder 60 watts. Therefore, a 
125 -watt, 117 -volt unit of the sine -reg- 
ulated type was selected. A device of 
this size draws very little current from 
the battery. Some provision should be 
made, however, to increase the car's 
idling speed if the system is to be used 
while the car is stationary. If it is de- 
sired to record directly from the tuner 
to tape while driving, the minimum 
wattage of the converter or inverter 
should be sufficient to power the am- 
plifier, tuner, and the tape recorder 
simultaneously. 

A standard automobile antenna may 
be used for the AM section of the 
tuner and a piece of wire about five 
feet long is sufficient for the FM sec- 
tion. If better FM reception is de- 
sired, especially of stations at a dis- 
tance, a separate antenna should be 
used for this section of the tuner. 

The FM tuner shown in the photo- 
graph is mounted under the dashboard 
with hardware C- clamps. This method 
has proved successful with most units 
provided a piece of sponge rubber is 
used to separate tuner and dash. 

Although there was a moderate 
amount of work involved in getting 
this mobile set -up arranged and in 
operation, the pleasure the author, his 
family, and friends have derived made 
the job a "labor of love." We can now 
cruise along secure in the knowledge 
that we are not missing one of our 
favorite musical programs. - 
August. 1957 

PRECISION 
...manufacturers of fine 
electronic test instruments 
for over 25 years... 

INTRODUCES 

P A c 
quality test 
instruments 
in kit form 
For the first time - 
a line of test instrument kits 
engineered and produced under 
the auspices of a major test 
equipment manufacturer... and 
conveniently available directly 
from your own local 
electronic parts distributor. 

PRECIS /ON's 
25 years of experience 
is your assurance of PACO's 
superior quality, styling, 
performance and value. 

O 
Model V70 
VACUUM TUBE VOLTMETER KIT 
wide -range peak to peak. 

Net Price: $31.50 

Model B -10 
BATTERY ELIMINATOR KIT 

with special low-ripple output. 
Net Price: $41.95 

COMING SOON... 
Model G -30 -RF Signal Generator 
Model Z -80 - Audio -RF Signal Tracer 
Model M -40 -High Sensitivity V -O -M 

Model C20 
RESISTANCE - CAPACITYRATIO 

BRIDGE KIT 
10 mmfd to 2000 mfd 

'A ohm to 200 megohms. 
Net Price: $20.95 

Model S -50 
5" CATHODE RAY OSCILLOSCOPE KIT 

push -pull vertical and 
horizontal amplifiers. 

Net Price: $47.50 

Available and on display at teari- 
ng electronic parts distributors. 
Write for descriptive bulletin. 

IPIIAJ[1n ELECTRONICS CO., INC. 
70 -31 84th Street, Glendale 27, L. I., N. Y. 

Model T -60 
TUBE CHECKER KIT 

full free -point lever selector system. 
Net Price: $36.75 

A DIVISION OF PR EC/ S /ON Apparatus Company. Inc. 

Export: 458 Broadway, New York 13, New York 
Canada: Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto 10, Ont. 
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13l1111) THE IN-- 
BUILD ALLIED'S OWN 

knight- 
Kits 

Here is a typical Knight -Kit value - 
available only from ALLIED -one of 

45 great Knight -Kits you'll find 
in our special Supplement No. 165. 

Write for your FREE copy today. 

NEW knight -kit HI -FI VALUE 

SENSATIONAL PREAMPLIFIER KIT 

Model Y -754 8 Inputs Self- Powered 
Printed Circuit Switches! 

Sq O]S 1 Printed Circuit Boards! 
JOO With Custom Styled Case 

Advanced Hi -Fi design at new low cost! Fea- 
tures precise equalization guaranteed within 

db of recommended accuracy! Exclusive 
new printed- circuit switches and two printed - 
circuit wiring boards for easy, error -proof con- 
struction; built -in power supply; response, 
+ 0.5 db, 10- 50,000 cps; 8 inputs (including 
Tape Head); separate Bass and Treble con- 
trols; separate Level and Loudness controls; 
Rumble Filter Switch; DC on all tube fila- 
ments: 2 extra AC outlets. With beautiful 
custom styled case. Complete with step -by- 
step instructions for easy, money -saving 

embly. Shpg. wt., 12 lbs. 
Model Y -734. Net F.O.B. Chicago.... 53875 

OTHER knight -kit HI -FI VALUES 

FM HI -FI TUNER KIT 

Y -751 $3775 

30 -WATT AMPLIFIER KIT 

Y -762 $7495 

10 -WATT HI -FI 
AMPLIFIER KIT 

Y -753 52350 

r r -r L 
20 -WATT HI-II 
AMPLIFIER HIT 

Y-750 $3575 

See our Supplement No. 165 for other 
knight -kit Hi -Fi Values 

SUPPLEMENT 
featuring knight -kits 
Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight -Kits, including Test 
Instruments, Hi -Fi, Hobbyist 
and Amateur Kits. Write 
for your copy today. 

' Dept. 01 -H7, 100 N. Western Ave., Chicago 80, 
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"TRANSISTOR CIRCUITS AND AP- 
PLICATIONS" edited by John M. Car- 
roll. Published by McGraw -Hill Book 
Company, New York. 285 pages. Price 
$7.50. 

This volume is a compilation of arti- 
cles which have appeared in Electron- 
ics magazine and have been selected 
with an eye to providing a complete 
picture of the development and present 
status of the transistor art. 

Intended as a source book for circuit 
designers, this volume provides de- 
tailed information on the application 
of transistors to military, industrial, 
and home entertainment equipment. It 
covers typical transistor operating 
characteristics, important circuit pa- 
rameters, transistor types, problems 
of temperature and gain stabilization, 
plus a number of typical transistor cir- 
cuits, including the newest develop- 
ments in transistor radios. Operating 
characteristics of over 200 commercial- 
ly available transistors are included. 

This fact -packed and valuable man- 
ual will find a wide audience among 
engineers, students, and experimenters 
interested in the applications of this 
versatile component. 

"SMALL APPLIANCE SERVICING" 
by P. T. Brockwell, Jr. Published by 
McGraw -Hill Book Company, New 
York. 176 pages. Price $4.50. 

Radio and television technicians who 
are looking to small appliance servic- 
ing as a means of increasing shop rev- 
enue and keeping busy will find this 
volume informative and useful. 

Based on the author's own experi- 
ence in the field, this book offers basic 
data on operating principles, testing 
and servicing techniques, and hints and 
tips for speeding the repair jobs. The 
appliances covered include irons, toast- 
ers, mixers, roasters, coffee makers, 
waffle and sandwich grilles, and rotis- 
series. The details provided can be ap- 
plied to any make or model. 

Chapters on starting an appliance 
servicing business and making it pay 
are also included with emphasis placed 
on business ethics that build customer 
good -will and keep the shop in the 
black. 

"AN INTRODUCTION TO SEMI- 
CONDUCTORS" by W. Crawford 
Dunlap, Jr. Published by John Wiley 
d Sons, Inc., New York. 407 pages. 
Price $11.95. 

No one, whether actively engaged in 
the field or not, can fail to be aware 
of the tremendous impact of semicon- 
ductors on the entire electronic indus- 
try. In order to meet the informational 
needs of a diversified audience, the 

author has prepared this single volume 
covering as complete a picture of the 
subject as possible. 

The text includes basic concepts, 
properties of materials, methods of 
measurement, and applications. That 
the author has managed to do this 
without resorting to involved mathe- 
matics or highly technical excursions 
is somewhat of a tour -de- force. As a 
consultant on semiconductors to the 
Electronics Laboratory of General 
Electric Company, Dr. Dunlap is in an 
enviable position to know the entire 
field. That he has shared this knowl- 
edge in the most usable form is a boon 
to the industry. 

s 

"PROCEEDINGS OF THE RETMA 
SYMPOSIUM ON APPLIED RELIABIL- 
ITY". Published by Engineering Pub- 
lishers, GPO Box 1151, New York 1. 
105 pages plus 46 page supplement. 
$5.00. Paper bound. 

This volume represents a compila- 
tion of the papers presented at the 
Symposium on Applied Reliability held 
in Los Angeles in December 1956, and 
sponsored by the Engineering Depart- 
ment of the RETMA. 

The papers are presented in their 
entirety and, in addition, the pub- 
lishers have included a supplement 
entitled "A General Guide for Techni- 
cal Reporting of Electronic Systems 
Reliability Measurements." This guide 
was prepared by members of the 
RETMA's Electronic Applications 
Committee on Reliability. 

* * 

"TRANSISTORS, CIRCUITS AND 
SERVICING" by B. R. Bettridge. Pub- 
lished by Trader Publishing Co. Ltd.. 
Dorset House, Stamford St., London 
S.E. 1. 23 pages. Price 2s /8d by mail. 
Paper bound. 

This book has been written prima- 
rily for the service technician as it 
explains in simple practical terms how 
transistors work, how they are used 
in radio circuits, and the best methods 
to use when servicing equipment in- 
corporating such components. 

The treatment is non -mathematical 
and covers the nature of transistors, 
common base and common emitter op- 
eration, low- frequency amplifier cir- 
cuits, a complete transistor receiver, 
and provides general servicing notes. 
The author is a member of the valve 
and electronics department of G.E.C. 
and a recognized authority on the use 
of transistors in domestic electronic 
equipment. 

"SCIENTIFIC GERMAN" by George E. 
Condoyannis. Published by John Wiley 
d Sons, Inc. New York. 164 pages. 
Price $2.50. Spiral bound. 

This is the second volume offered by 
this publisher which has been especial- 
ly designed for the scientist or engi- 
neer whose work requires a reading 
knowledge of a foreign language. 

Like the previous text, "Scientific 
French," the presentation is aimed at 
the beginner with no prior knowledge 
of German. Used in conjunction with a 
good German dictionary, the user 
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JUST RECEIVED! ASB 5 'SCOPE 
INDICATOR 

BRAND NEW, including 
all tubes, together with 
5 BP 1 'Scope Tube. 
Originally used in Navy 
Aircraft RADAR equip- 
ment. Easily converted 
for AC operation. 
VALUE $250.001 
OUR 

ICE LOW $ 1 5.95 PR .... 

ASB -5 RECEIVER FOR 420 Mc BAND! 
As featured in 'CQ' for October 1956. Easilr vert d. makes marvelous receiver for 420 Mc band, with RF amplifier; Supplied complete with all tubes. 
OUR 
Tuning Knob 

PRICE 
ASB -5 Receiver $1.29 

MN26Y BENDIX DIRECTION FINDER 
150 -325 Kc; 325 -695 Ke; 3.4 -7 Mc. Complete nib tubes, motor. $26.95 BRAND NEW 
Used. liken Incl. tubes and dynasnotor..$18.95 ew oo---- ogm - m-M -1m ! 

BENDIX DIRECTION FINDER ' 
12 -tube remote control Navigation Direction Finder and communications receiver. 150 to 1500 Kc in 3 banda, 28 V. DC input. Ideal for commercial navigation on boats and planes. Complete installation comprises: 
MN -26 -C Receiver, used, with (1 f 5.50 
12 tubes tel 
MN -26 -C With 12 Tubes, BRAND NEW $24.95 MN -20 -E Rotatable Loop 4.25 MN -52 Azimuth Control Box 2.95 All necessary accessories for above In stock. 

5 =========== --- 
ARB NAVY RCVR -XMTR 

The Receiver Four band, 195 to 9050 Kc. Low Freq. Ship, Broadcast, 40 to 80 meters. Includes tubes and dynamotor for 24 V peration. Easily converted for 110 V, 12 V or 6 V. Schematic included. Exc. Cond. Overall 8t /4x7 V4 515'/4^. \t't. 30 Lbs. Complete with all tubes. 
The Transmitter, tunes 3000 to 9050 Kc and 2300 to 4200 Kc. Massive, fully encased unit. complete with in- tegrated ted tuning unitsbincluded. All Bra and New. 
The Xmltter Dynamotor has input of 27.5 V DC 

Filter Base 
outprut: DC ® .320 A, with 

Complete Assembly. 
$88.50 OUR SPECIAL PRICE 

BRAND NEW SPECIAL PURPOSE TUBES 
in Original Individual Packing JAN CRP.730A MAGNETRON. Raytheon $3.45 

Type Each Lote of 12 Lots of 100 6)6W $.45 $5.15 $41.00 1825 26 2.75 21.50 1626 16 1.75 13.50 1629 27 3.05 23.95 826 44 4.95 39.50 217245 35 3.95 29.50 VRIO5 79 8.88 70.00 VR150 79 8.88 70.00 8002R S 95 
RK65 7 25 ... ... 

NEW! Cathode Ray Tubes NEW! 
3CP1 $1.18 SBP4 $2,22 SEP> í.1t1 I SC 1 2.45 55Pí 2.22 SEPT 

9LP7 1.88 

BC1206 -C BEACON RECEIVER 
195 to 420 Kn. made by 
Setchel- Carlson. Works on 24- 
28 volts DC. 135 K. IF. 
Complete with 5 tubes.. SSloe 

4 
lbs. BRAND E1W.- $1!.1!8 
Brand New. less tubes.. $5.95 
USED, with tubes. ...55.95 

SI I/ Ire. tnh, -. .. 2.95 

DYNAMOTOR VALUES! 
- 

1 Excellent BRAND 

LWillard 

9 -A 28V í1A 400V.400A 54.99 56.95, 
28 28V 224V.07Á -- 
32A 28V 1.1A 250V.05A 2.95 5.95 I 
33A 28V SA 575V.16A 

28V 7A 540V 2511 
12V 2A 220V.080A 4.25 5.50 

5.95 8.95' 
40 14V 3.4A 172V .13811 1.75 3.45 
53A 28V 1.íA 220V.080Á 3.95 5.95 I 
3C 28V 20A 1000V.350A 8.50 11.50 
6 28V 1.25A 250V .050A 2.95 5.24 

AMOTOR, input: 14V DC Q 30 A. n 1000V DC .35 A. With Filter. Like New'' 
Special $22.50 1 

2 VOLT BATTERY "PACKAGE" 
1 -2V. 20 Amp. Hr. Willard 

Storage Battery 
$2.79 1 -2V. 7 prong Synchronous 

Plug-in Vibrator 1.49 
1 -Quart Bottle Electrolyte 

1.45 
ALL BRAND NEW! 

Combination Price.... 

Inp t 0 tau Used NEW 

2.95 1.95 

1.95 3.95 
DM-34D 12 I 

37 25 5V 9 2A 625V 225A 

MA 12V 5 lA 275V í50A 7.95' 

7e DYN 

-nil S B 

-n1I PI V b 

- f f 2 II 
lyte 

$4 99 
lard 6 -Vol} Midget Storage Battery 
p Hour. BRAND NEW. 3zé -z 1- 13116 -x 
Standard Electrolyte Only $2.22 

August, 1957 

ARC -5 R28 RECEIVER -Iì ch . 
UU Sic 

h J iysta anels Complete with 
10 Tubes. 
BRAND NEW .......... $18.95 
110 V C Power Supply Kit for 

above 59.75 

ARC -5/Tß3 TRANSMITTER 
100.156 Mc Includes 2 -832A, 2. 1625 919i .99 
Tubes. BRAND NEW tel iU 
SPECIAL Limited quantity ARC5 /T23 'emitters. 
OFFER! 

BRAND NFw', less tubes $7.95 
Excellent Used. less tubes 55.95 

ARC -5 MARINE RECEIVER -TRANSMITTER 
Navy Type Comm. Receiver 1.5 to 3 Mc [ 

1 
6.55 

BRAND NEW with 6 tubes ti 
Navy Tye (,,,nm. Tran.,nitter 2.1-3 Mr $12.45 BRAND \I:\\' t, :Ind Mal.... 

SIG. CORPS FIELD INTERPHONE KIT 

Sensational Value! 
Cast to Govt. 

More than 
5500. 

OUR PRICE 

BRAND NEW 
In Original Packing 

Here's what you get: H -22/U Handset with 5' Elnkle - 
equipped with "talk -listen" butterfly switch, PL-I,N 
and P2.0550 plug: 14' flexible plated steel conduis. 
dfam.: Aí1 -steel control box with switches. binding 

s, Indicator: costly 
s lampMany . and spares. including: 4 indicator 

compound, toggle switches. gaskets. large 
rnlla 

sealing 
friction tape. complete technical manual -and It's 

allyours. for only sí2.05. 

SCR -274 COMMAND EQUIPMENT 
ALL COMPLETE WITH TUBES Excellent Brand 
Type Description Used Used NEW 
BC -453 Receiver 199 -550 RC...$9.95 $11.95 $14.95 
BC -454 Receiver 3 -6 Mc 7.19 8.29 11.95 
BC -455 Receiver 6-9 Mc 5.25 7.95 9.95 
BC -456 Modulator 2.24 2.75 4.24 
BC -450 3- Recelver Control Box ... 1.49 1.95 
BC -451 Transmitter Conttol Box ... 1.25 1.49 
BC -698 Smtr -4 -Sic (Ilke new) ... 6.95 8.88 
S C-457 

all tubes and crystal. BRAND NEW.. W.I66 
B C -458 TRANSMITTER -5.3 to 7 MC. Complete with 
all tines and crystal $ír88 BRAND NEW 
11C -459 TRANSMITTER -7.9.1 Mc. complete with all 
tube. and crystal. 011.95 BRAND NEW 
ARC.5 /T -19 TRANSMITTER -3 to 4 Mc. 'MMMANI, 
NEW complete with all tubes A 
crystal 58.88 

110 VOLT AC POWER SUPPLY KIT 
For All 274 -N and ARC -5 Receivers 

assembled Can be 
drilledc chassis. Plugs int quickly 

heerear of any, model 
274 -N receiver and delivers 24 volts 
as si well as B" voltage. Complete kit f 

parts with metal case, instructions. 
Factory wired, tested, ready to operate $11.50 
SPLINED TUNING KNOB for 274 -N and ARC -5 
RECEIVERS. Fits BC -453. BC -454 and 49c others. Only 

s 

LORAN APN -4 
FINE QUALITY 

NAVIGATIONAL EQUIPMENT 
Determine exact geographic position of your boat or 
plane! Complete, BRAND NEW installation consists 
of: ID -6B /APN -4 Indicator; R -9B /APN -4 Receiver; 
PE -206 Inverter; Set of Plugs; Visor for Indicator; 
Operation manual. 
COMPLETE. BRAND NEW $129.50 

SPECIAL 

APN -9A LORAN Receiver Indicator, 
less tubes. 

NEW $29.50 $2.50 (demilitarized) L.7 

SCR -522 2 -METER RIG ! 
Terrific buy! VHF Transmitter-receiver. complete 
with all components. 100 -156 Mc. channels. 
Xtal- controlled. Amplitude modulated voice. They're 
going fast! Excellent condition. 
SCR -522 Transmitter- Receiver, complete 
with all 18 
COMBINATION 

tubes 
Special $33.33 

Receiver Only, with all tubes .. . $19.50 
Transmitter Only, with all tubes . $22.25 

S 

Schematic Diagram s Mae. 
ment shown this page. 

FREEFREE with each piece of equip- 
Schematics 

available separately 
at 50e each. 
SW 

AN /ARR -2 
RECEIVER - 

BRAND NEW - A 
Terrific Value! Tun- 
Ina Range 234 to 
238 Mc. Tubes: 
7.9001. 343AK11, 
1.12Áe. Schematic 
few "a at 

this low 

Complete. .$8.88 
With 28 V 1.84 
Dynamotor. 
plate 512.98 

Ito VOLT AC POW, 
ER SUPPLY KIT air,.,, $9.75 

WRITE FOR FREE CATALOG! 
Pleas include 25eb Deposit with order -Balance C.G.D. 
50e Handling Charge on all orders under $3.00 All ship- 
ments F.O.B. Our Warchoose. M.Y.C. 

G +G Radio Supply Co. 
Telephone: CO 7-4605 

51 Vesey St., New York 7, N. Y. 

RADIO RECEIVER NAVY TYPE RAY -3 
\fade h,1 Doolittle Radio, this dandy receiver is a 

. 
to our Iow price. 

Model yAN Is for 28V DC operation. 
Model ANPR6N Is for 14V DC operation. 

These receivers are supplied complete with huut -in 
dy'n amolor. 11 tubes. Weston output meter on front 
panel. as well as coax antenna and output 
tion. pñono Jack. on-off switch. $193.95 WHILE THEY LAS Our Price 

Ham Special! Famous BC -645 
XMITTER- RECEIVER 

With MANUAL for 
Easy Conversion 

to CITIZENS' BAND! 

Makes wonderful mobile rig 
for 420 -500 Mc. Easy to 
convert for phone or CW 2- 
way communication. This 
swell rig originally coat 
over $1000 -yours for practically a song! You 
get it all, in original factory carton, BRAND NEW, 
complete with 17 tubes, less power supply. Con- 
version Instructions Included. $29.50 Shpg. wt. 25 lbs. 
PE -1OIC DYNAMOTOR for BC -645, has 12 -24V 
input (easy to convert for 6V Battery $7.95 ANT) .only t 
UHF ANTENNA ASSEMBLY, for BC- 845....52.45 
for 

set of 10 Plugs $5x50 for BC -646 t 
CONTROL BOX for above $2.25 
SHOCK MOUNT for above... 1.25 
CONVERSION BOOKLET. Instructions for $2.50 most useful surplus rigs 

NEW 

BC -906 FREQ. 

METER -SPECIAL! 
Cavity type, 145 to 235 
Mc. BRAND NEW in 

p or 
original factory packing, 

mplete with antenna. 
Manual included. 

l'H 
OR LOW $8.88 

BC -221 FREQ. METER $129.50 

BC 221 FREQ. METER CASE 
Aluminum 

t . hockaMounted. BRANDTNEW4 
Freq. 03.99 

dd 50e for packing' Original 1000 14 Crystal for BC -221. BRAND NEW 58.45 

DYNAMIC HANDMIKE. with "Press -to- talk" Switch. 
cord and plug -BRAND NEW, only $2.95 
DYNAMIC HEADPHONES, 600 -ohm impedance, with 
large earphone cushions, cord and phone plug. 
BRAND NEW, special $3.95 
HI -LO IMPEDANCE MATCHING TRANSFORMER fur 
headphones. 600 ohms to 8000 ohms. With plug 

9119. and Jack. BRAND NEW .l 

HI -FI DYNAMIC HEADSET with Cushions 
Freq. Range: 40.14000 CP8. No Distortion. $5.951 BRAND NEW J r 

MICROPHONES 7 
Excellent BRAND' 

Model Description Used NEW 
T -30 Carbon Nano 55.33 $7.95 ' 
T-30 Carbon 

and 
Throat Mike .33 .39 

Army ayd Nevy Lip Mike. .. 1.33 ' Navy Type 2... 4.95 
T-24 Carbon Mike 5.95 ' 
TS -9 Handset .... 4.95 

HEADPHONES Excellent BRAND 
Model Description Used NEW 
H S -23 High Impedance $2.25 $4.35 
H 5-33 Lon Impedance 1.99 4.65' 
NS -30 Low Imp. (festherwt.) 1.49 2.25 
H -16 /U High Imp. (2 unite) 2.75 7.95 
CD -307A Cords, with PL55 plug 

and JK2C Jack .99 aM.BM... ere we 

BC-442 ANTENNA RELAY r 
Wonderful Value! Consists of 3/4 amp 
2" RF Ammeter I 

leLe rent in- 
dicator. 0 -10 scale. Tansmitter -Re 
celver Switching relay. in aluminum 
case associated a iated comeo $2.24 ant.. BRAND NEW top L 

, 
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SPOTS 1ROU6a 
WITH ÿ1 
SP Pg 

Instant freezing 
isolates thermal inter- 

mittent defects in 3 seconds! 

Saves hours of hide and seek! 

rr- 

.. 

Yr` 
ALSO INSTANT-FREEZE AND INSTANTTEST 

Cold solder junctions. Transistors, Condensers. 
Semrcanductors, Shrink-lit metals and alloys 

HOW JIFFY ZERO WORKS 
1. JIFFY ZERO is the new, approved, liquid 
refrigerant that freezes components in o jiffy. 

2. Those ports damaged by heat are re- 
stored to life, for a minute or two, by the 
instant freezing. 

3. This off -on -off action instantly 
tells you which parts are good, 
which are bad. 

one 3- second p- h -t -t -t may save 
you three man -hours of labor! 

JIFFY ZERO Is nom ¡ 
tom. non-inflammable, - 7V 
noncorrosive. and 

non -conductive 

See your Dealer or Distributor 

FILL IN THIS COUPON NOW! 
TO ARCO ELECTRONICS, INC. Dept. R 

1l1 S. Vermont Avenue, Los Angeles, Calif. 

I am interested in your JIFFY ZERO instant 
freezing spray. 

O Enclosed find check or M.O. for $2.75. Please 
send full -size can at once. 
Kindly send additional data. 

I am a distributor dealer technician 
ham O 

Name 
(PRINT OR USE TYPEWRITER) 

Addrese 

City Zone State 
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should be able to deal with simplified 
scientific and technical reading matter 
from the very beginning. 

The author, who taught courses in 
both German and French at Massa- 
chusetts Institute of Technology, has 
drawn heavily on his experience in 
teaching these subjects to embryo en- 
gineers. As a result, the material pre- 
sented is both practical and completely 
usable. 

u * * 

"DAVE RICE'S OFFICIAL PRICING 
DIGEST" by Dave Rice. Published by 
Electronic Publishing Co., Inc., Chi- 
cago. 248 pages. Price $2.50. Vol. 2, 
No. 2. Paper bound. 

In this new "Spring- Summer" edi- 
tion the publishers have provided a 
guide to TV -radio servicing charges, 
showing national and regional average 
charges. Compiled in cooperation with 
leading service organizations and inde- 
pendent service companies throughout 
the country, this new feature has been 
added in response to a good deal of 
user demand. 

In addition to this information, the 
digest contains suggested list or resale 
prices on over 65,000 items, with over 
one -third of the prices listed revised 
since the publication of the previous 
edition. Several thousand new items 
have been included as well. 

* * s 

"TV PICTURE -TUBE CHASSIS GUIDE" 
compiled by Rider Staff. Published by 
John F. Rider Publisher, Inc., New 
York. 63 pages. Price $1.35. Paper 
bound. 

This compact handbook is designed 
for practicing technicians and parts 

distributors. It lists the picture tubes 
used in all television receivers made 
since 1946. The listings are by manu- 
facturer's chassis number where pos- 
sible and by model number in other 
cases. Both private brand and trade - 
name sets are included and the picture 
tube is listed immediately following 
the model or chassis number. The sets 
are listed alphabetically by manufac- 
turer and numerically by chassis num- 
ber for most expeditious usage by the 
technician. 

The practicing technician will find 
this guide a time and trouble saver par 
excellence! *.. 
"GETTING STARTED IN AMATEUR 
RADIO" by Julius Berens, \V2PIK. 
Published by John F. Rider Publisher, 
Inc., New York. 132 pages. Price $2.40. 
Paper bound. 

This is a clear and concise presenta- 
tion of all the basic material needed 
by the would -be amateur in preparing 
for his FCC license exams. An intro- 
ductory chapter briefly traces the be- 
ginnings of ham radio and outlines the 
various classes of licenses, license re- 
quirements, duration of the ticket, and 
whether or not it is renewable and 
under what conditions. 

The author then covers the code and 
the key, radio theory required for 
Novice class license exams, study ques- 
tions and sample Novice exams, radio 
theory required for General class li- 
censes and study questions and sample 
exams for this class license. A separate 
chapter deals with pertinent FCC reg- 
ulations and carries a listing of field 
engineering offices. 

A new ultraviolet color -translating television microscope has been developed at 
the Rockefeller Institute which will enable scientists to study better the func- 
tion, structure, and chemistry of living cells. In visible -light microscopy the 
structure of cells is made visible by means of a stain, which may alter the natural 
state of the cells, sometimes killing them. When using an electron microscope, 
the cells may be destroyed by the streams of electrons. In the system shown below 
however, ultraviolet light is used which is then immediately translated in colors 
by means of a modified color -TV receiver. The cells are, in effect, stained elec- 
tronically. The system has been developed by Dr. Vladimir K. Zworykin (right). 
Rockefeller Institute affiliate and honorary vice -president of RCA, and Mr. F. L. 
Halke (left). Special camera tubes, highly sensitive to ultraviolet, are employed. 

RADIO & TV NEWS 



Parasitics in 

Vertical Output 
By JAMES A. McROBERTS 

Triode -connected pentode 
stage may be source of 

pix or sound interference. 

PARASITIC oscillation originating in 
the vertical output tube can cause 

interference in the television picture 
or sound on high -band channels. A par- 
ticular receiver on which this occurs is 
the RCA 21D326, but any type in 
which the vertical- output tube is a 
triode -connected pentode may give of- 
fense in this regard. 

The cure is simple once the trouble 
has been pinned down : one has only to 
install an anti -parasitic resistor whose 
value is somewhere between 47 and 
100 ohms between the screen grid and 
the pláte of the triode -connected pen- 
tode that is causing the trouble. Be 
sure to use a 1 -watt resistor. 

When the interference manifests it- 
self in the sound, it will be akin to 
other forms of 60 -cps interference, al- 
though there is a difference in quality 
that may be perceived with careful 
listening. It seems to be richer in over- 
tones or harmonics than other forms 
of 60 -cps noise. In any case, it will be 
possible to vary the tone by manipu- 
lation of the vertical -hold control. 

Where the interference is present in 
the picture, the symptom may vary 
anywhere from a single bar to many 
bars to very fine variations similar in 
appearance to 4.5 -mc. grain, such as is 
usually associated with a misadjusted 
sound trap. 

Also symptomatic in tracing down 
the fault is the fact that the frequency 
of oscillation -and hence the imme- 
diate symptom -may be changed by 
movement of the screen or plate leads 
of the vertical- output tube, or by mo- 
tion of the hand or some conductor in 
the immediate vicinity of the output 
tube or its leads. 

Since the trouble arises because the 
parasitic oscillation feeds back to the 
signal circuits, an alternative way of 
tracking it down is to dress the anten- 
na leads temporarily near the output 
tube to see whether this does increase 
the intensity of the symptom as it is 
seen or heard. -36- 

Oscillation in triode -connected pentode 
(A) is stopped by adding a resistor (B). 

August, 1957 

American Electronic's new 300 KC Band Width 

RECORDATA magnetic recording system 

gives an accurate, permanent record. 

Specifically desigred for recording data from satellites, missiles or other 
projects where extreme accuracy is required, RECORDATA cffers a new 
concept in reliabil ty and versatility. This sixteen channel system with its 
modular construction offers many unique features. For example, the six 
standard -ape speeds of 17/a, 33/4, 71/2, 15, 30 and 60 inches per second 
can be instantly selected with a single switch without changing belts or 
pulleys. Soecial speeds to 240 inches per second are also available. Auto- 
matic controls assure constant tape 
tension from beginning to the end 
of the reel, regard ess of size. 

Quickly interchangeable tape 
guides accommodate iá" ciz" or 
1" tapes. The plcg -in magnetic 
head assemblies ere extremely 
accurate and ç rovide data 
tracks with the best electrical 
uniformity. Where fidelity and 
reliability are necessary in 
a data recording system 
you cai depend on 
RECORDATA ...manu- 
factured by American 
Electronics whose 
Concertone Hi -Fi tape 
recorders have been 
famous as quality 
leaders. Write to 
Dept A133 for 
complete techni- 
cal info-mation. 

s. 

e AMERICAN 

ELECTRONICS 
655 W. Washington Blvd. 

Los Angeles 15, California 

Hail you heard about the wonderful Engineering opportunities at AMERICAN? 

; 
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COMPLETE 
TRAINING 
FOR BETTER RADIO -TV 

SERVICE JOBS 

toe the con. 
píete 2- solume 

course 3 MONTO PAY 

Let these two world -famous Ohirardi training books 
teach you to handle all types of AM, FM and TV service 
lobs by approved professional methods -and watch your 
efficiency and earnings soar! 

Completely modern, profusely illustrated and written so 
you can easily understand every word, these hooks pave 
the way to fast, accurate service on any type of radio and 
TT set ever made. Each book contains the latest data on 
the latest methods and equipment -NOT a re -hash of old. 
out -of -date material. Each is co- authored by A. A. GM- 
rardi whose famous RADIO PHYSICS COURSE and 
MODERN RADIO SERVICING were, for 20 years. more 
widely used for military, school and home study training 
th.ui ml, other honks of their type' 

THE NEW Ghirardi 
RADIO -TV SERVICE LIBRARY 

Almost 1500 pages and over 800 clear illustra- 
tions show step -by -step how to handle every phase 
of modern troubleshooting and servicing. 

1 -Radio and Television Receiver 
TROUBLESHOOTING AND REPAIR 

A complete guide to profitable professional methods. 
For the beginner, it is a comprehensive training course. 
For the experienced serviceman, it is a quick way to 
"brush up" on specific jobs, to develop improved tech- 
niques or to find fast answers to puzzling service prob- 
lems. Includes invaluable "step -by- step" service charts. 
820 pages, 417 illus., price $7.50 separately. (Outside 
C.S.A. $8.00.) See combination otter below! 

2 -Radio and Television Receiver 
CIRCUITRY AND OPERATION 

This 660 -page volmne is the Ideal guide for service- 
men who realize it pays to know what really makes 
modern radio -TV receivers "tick" and Why. Glees a 
complete understanding of basic circuits and circuit varia- 
tions; hose to recognize them at a glance: how to elimi- 
nate guesswork and useless testing in servicing them. 
417 illus. Price separately $6.75 (outside U.S.A. $7.25). 

New low price...you save $1.25! 
If broken Into lesson form and sent to you as s 

"course.' you'd regard these two great books as a bar- 
gain at $50 or more! Together, they forts a complete 
modern servicing library to help you work faster. more 
efficiently and more profitably. Completely indexed to you 
can look up needed facto in a jiffy. 

Under this new offer, you save $1.25 on the price of 
the two books -and have the privilege of paying in easy 
installments while you use them! No lessons to wait for. 
You learn fast -and you learn right! 

STUDY 10 DAYS FREE! 

Dept. RN87, RINEHART & CO.. Inc. 
232 Madison Ave., New York 16. N. Y. 

Send bookis, below for 10 -day FREE EXAMINA. I 
nòN. In 10 days, i will either remit price indicated 
plus postage) return books postpaid and owe you 

nothing. 
C Radin & TV Receiver TROUBLESHOOTING a RC- I 

PAIR iPrice $7.50 separately` 

C 
Radio 

$0 T5 Receiver 
CIRCUITRY 6 OPERATION I 

Check FER here 
sfoSave0 S1.25. Send 

COMBINATION 
above 

I 
big hooks at special price of only $13.000 for the I 
two Regular price $14.251 . . you save $1.25. 
Payable eide to keep5hooksuand $3 gp1 month 

10 
thereafter 1 

until SIS has been paid. 
a a month 

Address 

1 

Outside U.S.A. -SS // TROUBLESHOOTING tb RE- I 
PAIR: $7.25 for CIRCUITRY tb OPERATION: $14 for 
both. Cosh with order only. but same 10 day reu 
priNjene. 

Zone. State 

1 

I 
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Surface Barrier Transistor 
(Continued front page 71) 

rect -coupled "on -off" amplifier circuits. 
The meaning of "saturation charac- 
teristic" will be explained later in the 
article. 

Circuits 
Surface- barrier transistor circuits 

are similar in most respects to those 
of the p -n -p diffused- junction tran- 
sistor. The electrode voltages and bias 
currents have the same polarity. In 
the case of high -frequency operation 
there is really no significant difference 
between schematics for SB and p-n -p 
transistors. For computer applications, 
the differences are really quite start- 
ling. 

Figs. 2A and 2B give surface- barrier 
circuits for operation at 20 mc. and 
higher with suitable tuned circuits. 
For 30 mc, C may be approximately 
100 pitfd. and L 6 turns spaced to % 
inch on a % -inch coil form. The 470 - 
ohm resistors are insurance against 
excessive collector current. 

A direct -coupled amplifier and bi- 
stable circuit using the 2N240 are 
shown in Figs. 3A and 3B. When you 
look at these circuits they appear to 
be printer's errors or textbook -type 
simplified diagrams. But they aren't. 
These are good workable circuits. 
Let's look at Fig. 3A and see how it 
operates. 

As you may remember, the 2N240 
has a controlled saturation character- 
istic, by this we mean the voltage 
from collector to base, when the tran- 
sistor is passing the maximum collec- 
tor current permitted by the collector 
resistor and the available collector 
supply voltage. In other words, the 
voltage from collector to ground, 
when the collector current has reached 
saturation, is called saturation volt- 
age. 

For the 2N240, the collector -to -emit- 
ter voltage with a saturation current 
of 2 ma. is -0.07 volt and -0.1 volt 
for a saturation current of 8 ma. Fur- 
ther characteristics of the 2N240 state 
that an input signal of -0.1 volt from 
base to emitter will cause only -150 
microamps of collector current. 

Now if we apply an input base cur- 
rent Ibs of -0.3 ma. to V1, the collec- 
tor voltage Vy, will drop to -0.07 volt 
which is direct- coupled to V1. This is 
not enough voltage to make Vr con- 
duct so that Vet, the output voltage, 
is practically equal to the supply volt- 
age. However, if we decrease the input 
current, V., will increase, driving Vx 
into saturation. 

If we now connect the output lead 
to the input, the direct -coupled bi- 
stable circuit of Fig. 3B results. With 
the addition of proper steering and 
control circuits, this type of counter 
is capable of operating at frequencies 
higher than the best vacuum -tube 
counters. The power dissipation and 
space requirements for this computer 
circuit are extremely small. 

The SB transistor is a hot- perform- 
ing video amplifier. Using simple au- 
dio- amplifier -type RC coupling, a 
two -stage SBT amplifier will have 
adequate response out past 3 mc. Em- 
ploying peaking coils, the circuit of 
Fig. 4 has a 9 mc. bandwidth and 28 
db gain. Removing the coils, the band- 
width is still sufficient for good video 
response. 

Surface -barrier video amplifiers are 
non -microphonic. We have replaced 
industrial -TV video preamps with 
three -stage SBT preamps, eliminating 
all but trivial remaining microphon- 
ics in the vidicon. 

Entertainment radios, both portable 
and automobile, use the SBT, with 
circuits almost identical to diffused - 
junction transistor sets. 

Sometimes there is a protective cir- 
cuit to prevent burnout of the con- 
verter or input r.f. stage caused by 
too -large signal from signal genera- 
tors, etc. This is necessary because 
the emitter and collector connection 
wires inside the transistor are almost 
microscopic and the thin base section 
is easily ruptured. Consequently, the 
SBT is faster than the fastest fuse 
-and far more expensive. 

Philco recommends gun -type solder- 
ing irons or conventional irons with 
isolation transformers for bench work. 
Otherwise, possible leakage currents 
from the iron and any other test in- 
strument connected to the chassis may 
damage the transistors. 

Conclusion 

The surface -barrier transistor, its 
performance, and fabrication, are 
nothing short of a modern technologi- 
cal tour -de- force. Yet, it does not stop 
here. Already surface -barrier transis- 
tors, using the diffusion process (SBDT 
units) are able to operate at tremen- 
dously higher frequencies than the 
present units. Some applications, in 
fact, are spectacular enough to be 
classed as closely guarded military 
secrets. 

Surface -barrier transistors, however, 
do not replace diffused -junction tran- 
sistors. They simply give the transis- 
tor circuit engineer new inspiration 
and unprecedented performance in 
several special applications. 

How far the SBT invades the enter- 
tainment market depends, among 
other things, upon the number of SBT 
suppliers. Today, Philco and Sprague 
are the only makers. Firms gener- 
ally will not use a transistor unless 
there are several sources acting as 
alternate lifelines in the event of 
strikes, material shortages, catastro- 
phe, etc. This lack of suppliers until 
now has held back transistorized 
power amplifiers for automobile sets 
and it will have the same effect on 
SBT radios. 

Meanwhile, practical transistoriza- 
tion has been pushed past the ten - 
meter band by SBT's. Next. the twelve 
TV channels will fall before the tran- 
sistor. Any one want to service this 
transistorized TV booster ? Don't 
laugh, it isn't too far off. -3 - 
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"HOT" SUMMER BARGAINS! 
45% 

,t .fLat711/ 

te \, 
Tt V 
D 41. Carrying 

With 

C tA 

_ 50 ea 
Wit h P nead S,n91e Window Viewfinder Caae. 

Built in Self -Timer 
Wgt. 4 Lbs. 

STOCK BALO -Lbs. NORMAL PRICE 569.95 Complete with Case and Flash. 

M fíe BM BM RM - - - - - - - BBt Re - - ======== - M M 

The NEW 
SUPER BALDINA 
CAMERA OUTFIT 

WITH FAST F2.8 LENS 
This popular priced camera has everything you want. Check 
the fine features. Made in West Germany by camera ex- 
perts. Hurry, while our limited quantity lasts! 

F2.8 Color Corrected Lens Rapid Advance, Single 
Speeds from 1 See. to Stroke Lever 
1/300 Sec. All Metal Body, Weighs 
MX Synch, for all Flash- Only 18 ozs. 

and nd Strobes /C Flashgun 
Cold RF Combined with Genuine Leather Eveready 

FAMOUS MAKE e BRAND NEW 
EXPOSURE METER 

MODEL PR -1 
EXTENDING 

ALUMINUM 
TRIPOD 

Reg. $24.40 

$1095 
Complete 

$1995 CONCORD 
SPECIAL 

REG. PRICE 
532.50 

STOCK No. GE -XP -RN8 
tens 

5 
tops from f:1 to 

1:128 

from' .2 to 
numbers 

Dial is marked for shut- 
ter speeds 
from 1 /3000th to 120 

Panheaa 
nee 

FREE LEATHER CASE 
STOCK No. TRI-AL-MIN R Free Case Worth 52.50 

1 - - - - -. -- s - RM - -- RR- - - - - -- MO M 

EMERSON -BRACH RADIO -ROTATOR 
COMBINES 5 TUBE EMERSON RADIO 
PLUS HEAVY DUTY BRACH ROTATOR 

AND DIRECTION CONTROL 
Radio 

IMPROVED SUPERHETERODYNE CIRCUIT 
115 Volts. 60 Cycles AC 
SEALED DYNAMIC SPEAKER WITH 
ALNICO PERMANENT MAGNET 
ENCLOSED FERRILOOP ANTENNA 
INVERSE FEED -BACK CIRCUIT 

Rotator 
FLEXIBLE WORM DRIVE 
BUILT -IN THRUST BALL BEARING 
BUILT -IN GUY RINGS -WITH ATTACHED 
GUY WIRE THIMBLES 

Concord's Sensational Price 150 LBS. DIRECT AXIAL LOAD 

REG. ADVERTISED PRICE S79.99 HIGH STARTING TORQUE MOTOR 365° 
STOCK No. EM- BRAN -RN8 AUTOMATIC BRAKE ACTION 

Shipping Wgt. 20 Lbs. 4 WIRE CABLE FOR ABOVE 31/21 Per Ft. - Me- M -- ===== R R s s -- 1- s- MO- R I 

FAMOUS DE WALD "5 IN ONE" 
5 TRANSISTOR 
PORTABLE RADIO 

Full 5 transistor circuitry 
Becomes a hearing aid with the 
flip of a switch 
Easily used as a commun 
by adding remote speaker 
Use for rivate listening with 
earphone (not included in price) 
Use as amplifier by plugging in 
additional speaker 
Tenon carrying case if ' cuff -proof 
Single battery lasts almost 6 
months 

Earphone for above $4.95 
Additional Speaker for above $5.95 

Complete with CABINET and plug 
STOCK No. 5 IN ONE RN8 

$3950 Eveready No, 
CONCORD'S t r 6 

LOW PRICE Battery for 
above $1.30 

Shipping WO!. 2 Lbs. 

"CUSTOM" MULTI -METER 
Model L -1F 

CONCORD'S 
PRICE 

$1695 
These multi- 
meter designed 
for radio S TV 

phan- 
d v y. cheap 
priced!! 

SOLD 
NAT'LLY FOR 

S29.9S 

AC VOLTS: 
10V, 50V, 250V, 500V, 1000V, 
3000V 
DC VOLTS: 
10V. SOV, 250V. 500V, 1000V. 
5000V 

current: u rent: 1mA, 500mA 
OHMS: 
O 1k ,0 10k ,0 100k , 

O 1M 
Decibels: -20 +Sdb 

(Odb. 0.775V, 600 ) 

Dimension: 4S/e" x 7" x 31/2" 

FREE TESTPRODS AND 
BATTERY 

STOCK No. L- 7F -RN -8 

UTILITY MT -90 VOLT -OHM- MICROAMMETER 
Designned for radio testing. 330Cohms per 
volt C & DG _ 95 AC Volts: 

6. 12, 60, 300, 1200V 
DC Volts: 
6. 12, 60, 300, 1200V 
DC MILLIAMPERES, 
300 A, 3mA, 300mA 
OHMS: O 1Meg 
O 10k 
B y 3V internal Batry 
Decibels: 
-20 +36db 
(Odb. 0.775V, 600 ) 

FREE TESTPRODS 
STOCK No. MT90 -RN -8 

RCA -VICTOR 45 RPM PLAYER 
Famous Slide- O-Matin + 6 Best Selling Records 

Concord Radio Offers the 
Finest! 

RCA -Victor Slide -O -Matin 
45 RPM Player -Record 
Combination! 

Player PLUS 6 Top Seller 
45 RPM Records. 

Br5 
Sealed Cartons! 

Factory 

Your Dealer Cannot Buy 
These at TWICE Our 
Price! 

Save Over 60% Off NET 
Prices! Reg. Combina- 
tion. 

Free! 23 Carat Gold 
Signature Kit 

Concord's 
Combination c 

$199 
Value Fully Automatic Start and 

S21.00 Famous Recordings by 
London. Columbia, 
MGM, Mercury etc, 

e, Complete with Standard Phono 
Plug. 
Plugs Into Any Amplifier, Radio 
or TV Set Equipped with Phono 
Jack. 

d 
Hi-Impact Cabinet in 

Handsome Ebony. 
Fine Asiatic Crystal Cartridge. 
Unique Design Protects Entire 
Mechanism. 
Size: Only 31/2" x 301 /2" x 71/z " 
Fully Guaranteed by RCA Victor. 

STOCK NO. RCA 5 COMB. RN -6 
Shipping Wet. 10 Lbs. - MB s 0- s - - -- 110 

4 TUBE PERSONAL 

CROSLEY 
Book Radio 
Famous 
Transistor 

$1995 
Concord's Buyers this hot item and 
your price is azingly low! You 
will thrill at the fine tone of this 
radio. the handsome binding in 

e leather is made in a book f n orm. A special automatic itch 
starts rawhen cover is raised. ised. 
Small enough to keep in your 
pocket 

e 

Sold Nationally for $54.50. CON - 

n 
LO 

PRI E. (Less Battteries). S19.9S 
Stock No. BUN- RAO -RN -S. Shipping 
Wgt. 3 Lbs. 
Battones for above -No. 415, $1.75 M. No. E233, $1.68 (A). 

ERE MBMRDMME ===== 
SOLAR RADIO 

$1095 Rddi 

WORTH 
W4 

' 
514.95 t 

VEST POCKET SIZE 
No batteries required 
Ideal portable radio for sport. 

tc. 
Size: Only e " x 2" 3" 
1/2 the of cigarette pack! 

A 
Fm ul ge u aor 

the 
fgoer 

, tha i s 
y era 

ie 

rates from any light source in- 
cluding sunlight, 

lirtificial 
light, 

Complete miniature 

pa 
antenna, 

circuitry. Entire AM broadcast 
a 

STOCK No. SOL- RAD -RN -8 
Wgt. 1 Lb. 

PORTABLE RADIO 

51395 LESS 
BAT- 

TERIES 
Imported to save money. . 

FULL TUBE SUPER -NET CIR- 
CUIT CUIT (1 -íR5, 1 -1T4, 1 -lU5, 
1-354). 
FULL BROADCAST COVERAGE - 
SUALITY 2'2" 
QUALITY 2s'z' PM SPEAKER. 

HR IM 
ADDED 

PLASTIC CASE 
FOR ALONG SAFETY. 
USES LONG LIFE 

OPERATION. FOR ECONOMICAL OPERATION. 
RETRACTING HANDLE FOR 
PORTABLE USE. 
YOUR CHOICE COLORS AT 
NO ADDED COST-EBONY, 

IVORY. 
ONE PIECE CHASSIS. EASILY 
REMOVED. 
HIGHLY SENSITIVE BAR TYPE 
ANTENNA. 
PERSONAL SIZE: 61/2" x " x 

WEIGHT WITH BATTERIES 
ONLY 1.7 LB. 

STOCK STAR RN 6 
WGT. WGT. 2 LBS - s Me s RM - = BM ti M 

CRYSTAL OR MAGN. 
MINIATURE 
EARPHONE 

HI IMP. 

Your Choice $ 95 
each 

molded plastic heu miniature iniature 
type, fits Comfortably into the ear. 
Equipped with 5 -ft. plastic covered 
c ord. High impedance, ideal for 

any I ations. 
Stock No. 743 -C6- magnetic. RN -8 
Stock No. 748 -C6- Crystal. RN -8 

Shipping Wgt. 4 ors. 

HI -FI SPEAKER SYSTEM 
UTAH DIAMOND GEM 8" HI -FI Fundamental 

Spkr. 

M 

AND BATTERY 
Ship. Wgt. 1 Lb. 

"POCKET" V.O.M. MP -6 
Fits In your shirt pocket! 

.,i°,)... eDdy 4Rr 

WORLD'S SMALLEST TESTER!! 
FOR APPLIANCE REPAIR, RADIO, 
TV SERVICE. 

AC DC: 10V, 50V, 250V, 
500V. 1000V (1000V/ ) 
DC current: 1mA, 100mA, 
500mA 
DC current: 1ma, 100mÁ, 500mÁ 
OHMS: 0 100k (By 1.5V in- 
ternal Battery) 
Dimension: 2./2" x 33/4" x 11/2" 

CONCORDS PRICE $$95 
Reg. Pr. 512.95 

EACH 
Ship. Wgt. 3 Lbs. L =========== 

r 

Plastic case & panel, Various colors s MR OM 

August. 1957 

"THE SPACE- SAVER" 
Concord has combined "Utah 
Speakers,' with the 'RJ' type 
enclosure to give you the ulti- 
mate in pact wide range 
sou reproducer. 

Utah Diamond Gem 8" hi -fi 
fundamental speaker 
Utah hi-fi 5" tweeter with 
built in crossover 
RJ type bookshelf enclosure 

"RJ" TYPE BOOK SHELF 
ENCL. No. BFL19 -RN -8 

STOCK No. COMBO -RN -8 
Shipping Wgt. 15 Lbs. 

2959 
UTAH HI -FI 5" 
TWEETER WITH 
BUILT IN CROSS- 
OVER. Gives the 
typical presence 
and perform- 
ance of the true 
2 way system. 
Capable of ado. 

quate bass response even 
at low level. Cabinet 
finished in rich mahog- 

y or blond mar -proof 
plastic spray, or straight 
grained unfinished wood. 
Specify. SIZE: W. 23½" 
x H. 11" x D. 11 ". 

Your 1957 Catalog Is Ready ... Write for Free Copy 

CONCORD RADIO CORP. 
45 Warren St., N. Y. 7. Dept RN -8 
RUSH THE FOLLOWING ITEMS: 

1- 3- 
2- 4-Free Catalog 

I am enclosing $ Send C.O.D. I enclose 20% deposit 

NAME 

ADDRESS 

l 
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MID THE =- 
BUILD ALLIED'S owN 

Knight- 
Kits 

Here is a typical Knight -Kit value - 
available only from ALLIED -one of 

45 great Knight -Kits you'll find 
in our special Supplement No. 165. 

Write for your FREE copy today. 

knight -kit INSTRUMENT VALUE 
PRINTED CIRCUIT VTVM KIT 

Model 
Y -125 

S2495 

Tope for stability. accuracy and value. 
Greatly simplified wiring -entire chassis is 
a printed Circuit board. Uses low- leakage 
switches; 1% film -type precision resistors. 
Balanced- bridge, push -pull circuit permits switching to any range without adjusting 
zero set. SPECIFICATIONS: Easy -to -read 4%" 
meter with sensitive 200 microamp move- ment. Zero- center scale and direct -reading 
db scale. Polarity reversing switch. Re- 
sponse, 30 cycles to 3 mc. Input resistance, 
11 mega. Ranges: AC peak -to -peak volts, 
0- 4 -14 -40 -140- 400 -1400 -4000; AC rms v. and 
DC v., 0- 1.5- 5- 15- 50- 150 -500 -1500; ohms, 
0- 1000- 10K -100K; 1 -10- 100.1000 mega; db 
scale. -10 to +5. Complete, including bat- 
tery and test leads. Size, 7% z 5% z 41g. 
Shpg. wt., 7 lbs. 
Model Y- 125. Net, F.O.B. Chicago.... 82495 
OTHER knight -kit INSTRUMENT VALUES 

10,000 OHMS/VOLT 
VOM KIT 

Y -140 52950 

1000 OHMS /VOLT 
VOM KIT 

r.128 S1695 

TUBE CHECKER KIT 

Y -143 52975 

00000 
RE SIGNAL 

GENERATOR KIT 

Y -145 S191s 

See our Supplement No. 165 for 18 other 
knight -kit instrument values 

free 
A 

Cr 

SUPPLEMENT 
featuring knight -kits 
Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight -Kits, including Test 
Instruments, Hi -Fi, Hobbyist 
and Amateur Kits. Write 
for your copy today. 

ORDER FROM 

ALLIED RADIO 
Dept. 01- H7,100 N. Western Ave., Chicago 80, M. 
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NEW RETMA "FACT BOOK" 
The third edition of the RETMA's 

"Electronics Industry Fact Book" is 
now available for distribution. 

According to the publication, the 
electronics industry established a new 
record during 1956 with factory sales 
of radios, television, phonographs, mili- 
tary and industrial equipment, and 
components reaching $5.9 billion. 

When distribution, servicing, and 
broadcasting revenues are added, the 
industry value totals $11.6 billion - 
twice the value of the billings in 1950 
but only half that anticipated by 1965. 

The booklet contains a detailed and 
comprehensive statistical analysis of 
the size and composition of the radio, 
television, and electronics industry, in- 
cluding production and sales figures; 
TV picture and receiving tube statis- 
tics; and special chapters devoted to 
military and industrial electronics, 
tubes and parts, and export data on 
the industry. 

Copies of the "Fact Book" are avail- 
able to non -RETMA members and the 
general public for 50 cents a copy. 
Write the headquarters of the associa- 
tion at 1721 DeSales St., N. W., Wash- 
ington 6, D. C. 

CONTROL TRANSFORMERS 
Hindle Transformer Company Inc., 

Woods Church Road, Flemington, N. J., 
has just issued a four -page data sheet 
covering its line of control transform- 
ers. 

Catalogue 956 contains application 
data and mechanical and electrical 
specifications on the line. Line draw- 
ings illustrate the case styles available. 
Copies of the new publication are 
available without charge upon written 
request made direct to the manufac- 
turer. 

NEW RETMA LAB MANUAL 
The Service Committee of RETMA 

has announced that the fourth volume 
in its series of pre- employment labora- 
tory manuals, used in the vocational 
training program, will be available 
early in September to assist trade and 
vocational school instructors and ad- 
ministrators in planning curricula. 

Entitled "Basic Television and Tele- 
vision- Receiver Servicing," the publica- 
tion will include both laboratory man- 
uals and a related instructor's guide. 
Earlier volumes covering basic elec- 
tricity, basic electronics, and basic ra- 
dio and radio -receiver servicing have 
been and are being used in industry - 
sponsored courses and regular school 
programs. An advanced, up- grading 
refresher course for practicing TV 
technicians will be offered shortly as 

"Advanced Television Servicing Tech- 
niques." 

McGraw -Hill Book Company of New 
York is the publisher and distributor 
of the fourth volume. Details on the 
course may be obtained from the 
RETMA Service Committee, 1721 De 
Sales St., N. W., Washington 6, D. C. 

SPECIAL TRANSFORMERS 
Laboratory for Electronics, Inc., 75 

Pitts St., Boston 14, Mass., has issued 
a four -page brochure describing its line 
of military and special commercial 
transformers. 

The components described are made 
to customer specifications and include 
high -power pulse, hermetically sealed 
military and open type military, sub- 
miniature binary, and toroid types. 
The facilities of the company are also 
described. 

ELECTRONIC COMPONENTS 
Richards Electrocraft, Inc., 3739 N. 

Kedzie Ave., Chicago 18, fi., has re- 
leased an 8 -page bulletin covering its 
line of electronic components. 

Complete information is given on the 
company's products including plugs, 
jacks, connectors, adapters, and push- 
button switches in both standard and 
miniature sizes. 

Parts are completely illustrated, 
drawings show construction details, 
and tables list the sizes and types 
available. Write the company direct 
for a copy of this publication. 

CUSTOM- MOLDED PLASTICS 
A new booklet entitled "Custom 

Molded Plastics for Industry" is now 
available from Sylvania Electric Prod- 
ucts Inc., Warren, Pa. 

The 12 -page booklet includes illus- 
trated sections on molding facilities, 
finishing and assembly of components, 
research and development, and quality 
control. Chapters on injection mold- 
ing, compression molding, and trans- 
fer molding list examples of automatic 
equipment used in molding of thermo- 
plastic and thermosetting materials. 

PRECISION WIRE- WOUNDS 
International Resistance Company, 

401 N. Broad St., Philadelphia 8, Pa., 
is currently distributing copies of its 
Bulletin D -lb containing comprehen- 
sive data on the construction, types, 
winding technique, winding forms, im- 
pregnation, terminals, and character- 
istics of its line of precision wire - 
wound resistors. 

The four -page bulletin includes de- 
tailed charts and graphs. 

HEATHKIT FLYER 
Heath Company of Benton Harbor, 

Mich., has issued a compact flyer and 
order form which is now available on 
request. 

In addition to listing the many 
standard and popular kits in its line, 
the catalogue provides details on the 
company's new ignition analyzer kit 
(Model IA -1), its recently introduced 
Model W -6M 70 -watt audio amplifier, 
an "in- circuit" capacitester (CT -1), 
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and a low- ripple battery eliminator kit 
(BE -5) for operating transistor cir- 
cuits. 

Write the company direct for a copy 
of this new publication. 

SHOP EQUIPMENT 
Precision Equipment Co., 4405A Rav- 

enswood Ave., Chicago 40, has just is- 
sued a 24 -page catalogue covering an 
extensive line of office and shop gear. 

Pictured and described are racks, 
bins, work stools, shelving, files, metal 
desks, dollies and other essential equip- 
ment. The catalogue is free. 

PDC METER DATA 
Precise Development Corp. of Ocean- 

side, N. Y. has issued a four -page data 
sheet covering its new meter design 
and merchandising program in some 
detail. 

The basic design back of the new 
scheme is to provide the dealer with 
a "package" from which he can as- 
semble, on the spot, the exact meter 
the customer requests. The kit in- 
cludes plastic -cased meter movements, 
related scale faces, companion resis- 
tors, and a meter range chart. The 
entire operation takes less than a 
minute. 

The entire plan is outlined in this 
brochure along with a chart of specifi- 
cations and ranges for the basic meter 
package. Write the company direct for 
a copy of this publication. 

RCA'S TRANSISTOR BOOKLET 
The Semiconductor Division of Radio 

Corporation of America has just pub- 
lished a 24 -page booklet entitled "RCA 
Transistors and Semiconductor 
Diodes." 

The booklet contains a general ex- 
planation of transistor theory and op- 
eration with a special section devoted 
to a discussion of the firm's "drift - 
type" transistors. Complete character- 
istic data on the 18 transistors and four 
semiconductor diodes made by the 
company are supplemented by equiva- 
lent circuits and dimensional outlines. 

An interchangeability directory is of 
special value to the designer, experi- 
menter, and service technician. Copies 
of the booklet are available from the 
company's distributors or by sending 
25 cents for each copy to RCA Com- 
mercial Engineering, 415 S. Fifth St., 
Harrison, N. J. 

GENERAL RADIO "YARIACS" 
A four -page data sheet which de- 

scribes the firm's Type W5L and W50 
"Variacs" has been released by Gen- 
eral Radio Company, 275 Massachu- 
setts Ave., Cambridge 39, Mass. 

Issued as a supplement to "Variac" 
Bulletin O, the data sheet illustrates 
and describes these two new units in 
detail. Physical size, mounting dimen- 
sions, and complete electrical specifica- 
tions have been included, along with 
pertinent application data. 

BATTERY CONNECTOR CATALOGUE 
Chnnon Electric Company, 3208 

Humboldt St., Los Angeles 31, Calif. is 
now offering copies of its new 32 -page 
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For servicemen 

with an eye 

on the future! 

MODEL 984 
Sweep Generator 

$15000 

MODEL 985 
Calibrator 

Here's the instrument combination that's pro- 
ducing real profits for servicemen because it 

cuts alignment time in half. And it will prove 
an equally wise investment when color gets 

rolling. The calibrator and sweep generator 
can be used with the Weston or any scope with 

provision for Z -axis modulation. The Weston 
scope is a wide band, all- purpose scope ideal 
for setting resonant traps, signal tracing in low 

level stages, phase characteristic measurements, 
sweep frequency visual analysis, etc. The most 
versatile scope of them all. At leading distribu- 
tors, or write ... Weston Electrical Instrument 
Corp., Newark 12, N.J. 

WESTON 
TEST EQUIPMENT 

erA eÉG"M2 

Re a "key" man. Learn how to send and 

creceive 
messages in International Morse 

ode. Communicate with operators around 
the globe. Learn at home quickly though 
famous Candler System. Used by hest 
operators. 
meercial License. lf,Write for FREE 

or 
FREE BOOK. 

CANDLER SYSTEM CO. 
Dept. 1-1, Scot 028, 1, Colo., Y.S.A. 

FREE CATALOG T00! -l`_es a.r ..-;''s o! Tv S °:n 
Reports. Cal Books. Pere Message Brks, Job ckets, Service 

Pricing Guide, File Systems. Service Contracts. Parts Warranties, 

P 0. Forms, Statement Books, Label Books, Sketch Pads. Cash 

Books, etc. See them at your parts jobber. WRITE NOW! 

,Oelrich Publications °Ceaag'4 "`11lino4 

805 G.E. new $3.95 each 
10,000 6F5 Metal 
New R.C.A. at .35 each 
1 U.1100 6,417 
Itl'A or Est .30 each 
5000 3A3 RCA new .50 each 
3 R24W 3.95 vault 
4 PR 60A 29.00 earl, 
6.14 1.70 each 
6ACT .80 aorh 
6AGi .90 each 
803 1.75 . ach 
2C39A 10.00 aaoh 
2040 8.00 each 
8298 9.00 each 

Minimum Order $10.00 

EMELTONE ELECTRONICS 
71 W. Broadway, New York, New York 

REctor 2 -1696 
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Your choice of school 
is highly important 
to your career in 

t INDUSTRIAL 
I ELECTRONICS 

I IIL 
, 

RADIO- 
'` - TELEVISION 

COMMUNICATIONS 
ELECTRONICS 

Become an 
ELECTRICAL 
ENGINEER 
or an 
ENGINEERING 
TECHNICIAN 
at 

M S O E in Milwaukee 
Choose from courses in: 

ELECTRICAL ENGINEERING 
Bachelor of Science Degree 
in 36 months - 
Communications or 
Electrical Power. 
ENGINEERING TECHNICIAN 
Associate in Applied Science 
degree in 18 months - 
Electronics Communications or Electrical Power. 

MSOE- located in Milwaukee, one 
of America's largest industrial 
centers -is a national leader in electronics instruction -with com- 
plete facilities, including the latest 
laboratory equipment, visual aid theater, amateur radio transmit- 
ter -offers 93 subjects in electri- 
cal engineering, electronics, radio, 
television. electrical power, and 
electricity. 
Advisory committee of leading in- 
dustrialists. Courses approved for 
veterans. Over 50,000 former stu- 
dents. Excellent placement record. 
Previous educational, military, and practical experience is evaluated for advanced credit. 

QUARTERS BEGIN SEPTEMBER, 
JANUARY, APRIL, JULY 

Choose wisely -your 
future may depend on it. 
Mall coupon today! 

MILWAUKEE 
SCHOOL OF ENGINEERING 
Dept. RN -857, 1025 N. Milwoukee St. 
Milwaukee, Wis. 
Please send free illustrated career booklet 

iplease print) 
I'm interested in 
Name Age 
Address 
City State 
Are you eligible for veterans educational 
benefits? 
Discharge date 

MS-37 
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catalogue which carries information on 
battery connectors, power connectors, 
and heavy -duty connectors for indus- 
try and allied applications. 

The connectors are illustrated and 
described with dimensional details and 
full specifications given on each unit in 
the line. The catalogue will be sent 
without charge to those making their 
requests direct to the manufacturer. 
Please specify Catalogue GB6. 

CAPACITOR DATA 
Erie Resistor Corporation, Erie, Pa. 

is now offering a convenient reference 
chart which gives data on capacitors 
in quickly available form. 

The plastic card is 7%" x 4 %" and 
shows dielectric qualities and tempera- 
ture coefficients of the company's tubu- 
lar and disc "Ceramicons" as well as 
maximum available nominal capacities 
in micromicrofarads. 

The reverse side gives dimensions of 
the firm's " Ceramicons" and "PAC's." 
The Electronic Division of the com- 
pany will supply a free copy on re- 
quest. 

DELCO PARTS CATALOGUE 
The United Motors Service Division 

of General Motors, Detroit 2, Michigan 
has just issued a new 60 -page cata- 
logue covering the entire Delco line of 
electronic parts. 

The colorful orange and blue cata- 
logue lists the company's tubes, vibra- 
tors, auto antennas, speakers, auto 
radio components, and all parts for the 
"Autronic eye" automatic headlamp 

control. All parts are alphabetically 
listed by make of car and indexed for 
quick reference by distributors, deal- 
ers, and service technicians. 

The catalogue is illustrated with 
more than 300 photos and diagrams. 

"POWERSTAT" TRANSFORMERS - 

The Superior Electric Company cf 
Bristol, Conn. has issued a 28 -page 
catalogue covering its line of variable 
transformers for high- frequency appli- 
cations. 

Included in Bulletin P257H are full 
details on "Powerstats" in the HM, 
HL, and JS series, single- and three - 
phase units, manual- and motor -driven, 
open- and closed- construction, round - 
or square -frame, in various combina- 
tions of features. 

Information on how to order. ratings, 
and a listing of other products are also 
included. Write the company direct 
for a copy of this publication. 

B -T GENERAL CATALOGUE 
Blonder- Tongue Laboratories, Inc., 

9 -25 Ailing St., Newark 2, N. J. has 
issued a new catalogue covering its 
complete line of TV products. 

Among the new items are crystal - 
controlled v.h.f. and u.h.f. converters 
and a series of all- channel indoor cable 
tap -offs. Illustrations, descriptions, and 
trade prices are included for each 
model. 

Copies of the catalogue, as well as 
technical bulletins on the converters 
and tap -offs, are available from the 
company's sales department. -V- 

This artist's conception illustrates how the Multi- weapon Automatic Target and 
Battery Evaluator ( MATASE), developed by the Burroughs Research Center, Paoli. 
Pa., lits into the nation's air defense system. Receiving information from a 
radar station, the equipment is capable of performing 136,000 mathematical steps 
in less than a second to help anti- aircraft batteries destroy approaching enemy 
planes. The equipment was built for the U. S. Army Signal Engineering Labora- 
tories. Fort Monmouth. N. I. The hands indicate information being relayed from the 
machine to the battery which. in turn. operates to direct fire on approaching planes. 

RADIO & TV NEWS 



SSB Broadcasts 

Promise Hi -Fi 
AM broadcast station is 

trying out new compatible 

single - sideband system. 

ITH permission from the FCC, WITH permission 
AM broadcast station 

WMGM (1050 kc.) in New York City 
is testing and introducing for the first 
time in the U. S. a new system of 
broadcasting which makes possible im- 
proved fidelity with average -priced 
broadcast receivers. The system is a 
special type of single -sideband opera- 
tion in which the carrier is not sup- 
pressed. As a result no modification 
of the receiver is required in order to 
receive the signals. 

The system has been in use between 
the hours of 4:30 and 6 a.m. EDST 
Mondays through Fridays. All tests 
are carried out under the temporary 
experimental call letters KE2XUT. 

The new system is the development 
of the Kahn Research Laboratories, 
Freeport, L. I. In addition to its use 
in this country, the system is also 
being used by the "Voice of America" 
at its megawatt station in Munich, 
Germany. An adapter is required at 
the transmitting station in order to 
employ this particular method of 
modulation. 

A major problem in the design has 
been to devise a method that would 
permit the carrier to be transmitted 
(required for compatibility) and still 
not produce the high distortion that 
would ordinarily result when this is 
attempted. A major function of the 
transmitter adapter is to remove such 
distortion. 

According to Mr. Leonard R. Kahn, 
president of the laboratories, the sys- 
tem provides higher fidelity sound in 
comparison with standard AM trans- 
mission because the entire passband of 
the receiver can be used for the side - 
bands rather than just half the pass - 
band. For example, with a receiver 
passband of 6 kc. and a double side- 
band signal, sideband components up 
to only 3 kc. would be passed. With the 
single -sideband technique, however, 
sidebands up to 6 kc. would pass. Or 
if the signal fidelity is held constant, 
the technique would provide an effec- 
tive two -to -one power gain. 

Realignment of the receiver is not 
necessary when this method is used. It 
is only necessary to tune normally for 
best signal response and the trans- 
mitted signal will fall at the proper 
place in the receiver's passband. 

Even more important is the fact 
that adjacent and co- channel interfer- 
ence is said to be reduced and that 
selective fading distortion is cut down 
when this method is employed. -3p- 
August, 1957 

Sell More Antenna Replacements 
with the new 

CHANNEL MASTER' 
TV Antenna Check -Up Kit 
Who says antenna sales must slow down 
during the Spring and Summer months? 
Channel Master offers you a brand new 
concept in antenna merchandising 
that's sure to perk up your antenna 
business. It's the nationally advertised 
"TV Antenna Check -Up Kit" - de- 
signed to build store traffic for you by 
making present TV owners aware of 
their faulty antenna installations. 

CALL YOUR CHANNEL MASTER DISTRIBU- 
TOR NOW! He also has Posters, 
Streamers, and Newspaper Mats to help 
you merchandise the "TV Antenna 
Check -Up Kit." 

7 
High- Powered 

National 
Advertising in 

America's Leading Magazines 

MIEEILMEDMI R 

This 3 -piece consumer 
literature kit includes: 

16 -page illustrated booklet 
"Better Pictures On Your TV Set" 
10 -point check -up folder 
"Spotting Antenna Trouble" 
Literature about the TW Antenna 

Use these kits as free giveaways or 

mailing pieces to build store traffic. 

Tie -In with Channel Master's 

POST 

A o R P. 
EIIFNVILLE, 
NEW YORK 

-n I n, a un. t., Ree U 5 Po, 051,e a.E [o.odu 

THE MULTIPLE OUTLET BOX 

YOU'VE ALWAYS WANTED. 

Features include fused plug, pilot 
light, control switch, six sturdy out. 
lets, heavy -duty line cord. Attractive 
brown hammertone metal case. 

Available at all leading pasts d ' butors. 

000 
C.B.C. ELECTRONICS CO., INC. 

2601 NORTH HOWARD ST. 

PHILADELPHIA 33, PENNA. 

TREMENDOUS SAVINGS ON 

PRECISION RESISTORS 

Manufactured by leading company. 
1% tolerance carbofilm, HiStability, 
Low temperature co- efficiency. New, 
Popular Ohmages. 
5 lb. assortment of %, 1 and 
2 watts $5.00 

10 lb. assortment $9.00 

UNITED SALES COMPANY 
537 State Street Ithaca, New York 
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L M FREQUENCY METER 
Hetrodyne, crystal calibrated. 
modulated with calibration book $A950 
125KC to 20,000KC -Esc. ... ea. 7 

less calibration book -529.50 

LORAN APN -4 
FINE QUALITY NAViGATIONAL 

EQUIPMENT 
Determine exact geographic position of your boat 
or plane! Complete, BRAND NEW installation 
consists of 1D -8B /APN -4 Indicator; R -9B /APN -4 
Receiver: PE -206 Inverter; Set of Plugs; Visor 
for Indicator; Operation manual; $ 1 29.50 Brand New. Export packed L 
12 VDC Installation 8149.59 
106B INDICATOR, R98 RECEIVER, $39.50 Excellent 
I- 222 -SIGNAL GEN. and Heterodyne wave-meter. 
110VAC -60 cycle, 8 -15MC and 135- 230MC. 
BRAND NEW $39.50 
Exc. $29.50 

RM29 CONTROL UNIT 
Containing ringer, 3 pos. locking type selector for monitor, direct or radio control. May also be used portable battery operated telephone. 
BRAND NEW. 6.95 2 for $12.00 
Used, 4.95 2 for 9.00 
TS -13 HAND SET for above exc. 5.95 

COAXIAL CABLE 
SO ohm -330 ft. lengths New $9.95 

CO ft. lengths New $1.95 ea. 

T -20 . . . 4 to 5.3 MC New 
T -21 . .. 5.3 to 7 MC $595 
Wed 

T -23 100 -156 C 
New $16.95 
Used 975 
3 to me. like new 5.95 

Excellent RECEIVERS 
l9t -,,, NC $9.95 

DYNAMOTOR -12 volt for command ARC , r :V:a 
receivers. 200 VDC 60MA $4.95 BRAND NEW 

3 CM -X Band Airborne Search Radar 
Brand new Rec. A Trans. Tra with Parabolic An- 
tenna: complete with amplifiers, indicators, 
control box. less box. box. connectors. 
Tube complement consists of: 
2 ea., -72359 30 ea.. -6J6 1 es., -7255 
2 ea..-11122 sea.,- 1 ea., -807 ea..-3924 11 ea., -BARS 1 ea., -Vß105 
2 ea., -3SP7 ea.,- 65L7GT 4 ea.,-VR150 
3 ea..-5U 2 es..-7245 
(govt. acquis. cost over 54000.0 01. Shin. 

431 
SPECIAL 

@69.50 
YOUR PRICE 17 

F.O.B. Penna. si.,retee,,. 
25 VDC Inverter for above 
exe 59.95 

BC 923 MOBILE FM RECEIVER, 27-38.9 MC 
Complete with built -in loudspeaker, squelch con- 
trol. speaker phone switch, sensitivity control, 

fable (Permeability) tuning for each channel variable 
4 channels permits pre- setting of 4 frequencies. 

Exc $34.50 
Used ...... .$29.50 
Mea.ur.nwot Corp. Model 75F SIGNAL GENER- 
ATOR; 15 to 50 SIC -1 Microvolt; 100.000 Microvolts -110 Volt 60 cycle, BRAND NEW 

$49.50 
614-389 HAND CRANKED GENERATOR Alnico 
magnet NEW $3.95 
OSCILLOSCOPE 1D59 /APA -11 ..... EXC. $39.50 
MODULATOR . with tubes 2 ea. 813; 
I ea. 807; 1 ea. 5R4; 2 ea. 6AG7; 1 ea. 604 

. . ESC 514.95 

Sweet Oscilloscope Deals 
INDICATOR UNIT. For conversion to test scone, 
nanadapter. analyzer. etc Dle deck chassis. :CPI mounted In tube shield. Lees small tubes 
and crystal, but complete with 5CPI. S9.95 
Compi 

ow 
Tubes. Crystal & IOOKC 

Crystal $29.50 
ASS -7 Radar Indicator Unit: For conversion to 
test 

scope 
eta 

or use modulation monitor. Has 
Bru. Foe. Gain. 

peand tube. el Cent. 
switch Eternal powers used. Tunes: ee.an 4.OAC7, 3.0116. less t1.30Pm. New.... 

UHF TRANSCEIVER. APG -5 
2500 Mc complete with 2C43, 2C40. 3E29, 1827. VR105, 5Y3, 6AL5, 2 each $29.50 2X2 and 8 each 6AK5 L.7 
Cavity Only, New. less tubes $4.95 ea. 
Radio Resolver 11 -tube UHF tunable 234.258 MC receiver with schematic. 
Complete with tubes. S ea. of OAKS, $6.95 
7 ea. of 9001, 1 ea. of 12A6- Like new L7 
Less Tubes $2.95 

ISAPS, SEPt, 5CP1, 3HP1, 2ÁP1, $6 00 I 3CP1, $1.75, 4 for v 
WRITE FOR NEW BULLETIN 

ALL ITEMS F.O.B. CHICAGO 
25% Deposit required with orders 

R W ELECTRONICS 
2430 S. Michigan Ave.. Chicago 16. M. 

Dept. N. PHONE: CAlemet 5.1281 .2 -3 
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What's 

New in Radio 
HANDY "GRIPROBE" 

Standard Electronics, Inc., 5523 Sat- 
suma Ave., Burbank, Calif. is now 
marketing a new test probe of dura- 
ble plastic which has been designated 
as the "Griprobe." 

Precision engineered to grip -hold 
terminals, tube sockets, lugs, wires, 
etc., the instrument thus frees the 
hands of the operator to work with 
other tools or test equipment. The 
unique feature of this instrument is 
its interior spring mechanism. By a 
simple press of the thumb, the hook- 
shaped metal probe opens; by remov- 
ing the thumb, it closes in a self -lock 
grip. 

Designed for use by radio and TV 
technicians, lab workers, experimen- 
ters, and operators engaged in the 
manufacture or testing of missiles, 
rockets, test equipment, radio, TV, 
and electronic components, the instru- 

ment is said to speed up troubleshoot- 
ing procedures by from 10 to 30 per- 
cent. 

TRANSISTOR TRANSFORMERS 
Crest Transformer Corp., 1834 W. 

North Ave., Chicago, Ill., has released 
a complete line of U.S.A. -made tran- 
sistor transformers, which will be of- 
fered as stock items. 

All of the transformers in this new 
line are cored with 48% nickel -silicon 
steel, wound on nylon bobbins, made 
with Formvar wire, and boxed in 
translucent plastic housings. They are 
available in two core sizes and fall into 
categories which will find universal ap- 
plication in laboratories, industries, 
ham installations, and the home work- 
shop. 

A comprehensive, easy -to -read cata- 
logue sheet carrying complete electri- 
cal specifications is available from the 
manufacturer on request. 

CONELRAD INDICATOR 
Electro Mechanical Instrument Co. 

of Perkasie, Penna, has devised a new 
monitor system that can be adapted to 
any home or automobile radio to de- 
tect when a Conelrad alert is on the 
air. 

The system employs a special flag in- 
dicator meter which is connected in 
series with the screen -grid circuit of 

an a.v.c.- controlled i.f. tube. A 400 - 
ohm resistor is connected in parallel 
with the indicator. When the station 
to which the receiver is tuned goes off 
the air, the a.v.c. bias voltage disap- 
pears and the screen current rises and 
actuates the indicator. 

The unit is available either directly 
from the manufacturer or through 
many jobbers and parts dealers. 

VIBRATOR POWER SUPPLY KITS 
Heath Company, Benton Harbor, 

Mich. has added two vibrator power 
supply units to its line of electronic 
kits. 

Suitable for operating all kinds of 
electronic equipment away from power 
lines, the supply will provide high - 
voltage "B-I -" for most communication 
receivers, small p.a. systems, or even a 
miniature transmitter. The unit may 
be used in boats, cars, light aircraft, or 
in field applications. Each unit pro- 
vides 260 volts d.c. output at up to 
60 ma. 

The kit comes complete with a vibra- 
tor transformer, a vibrator, 6X4 or 
12X4 rectifier, and the necessary buffer 
capacitor, hash filter, and output filter 
capacitor. The Model VP -1 -6 operates 
from a 6 -volt storage battery or bat- 

tery eliminator while the Model VP -1- 
12 is designed for 12 -volt systems. 

RADIO S TV NEWS 



w 
STATION WAGON & PANEL PICK -UP 

c appliance dolly 

YEATS Model No. 5 
Aluminum alloy 

Height 47" 
Weight 32 lbs. 

Only 47" tall, this new YEATS dolly is 
designed for TV and appliance men 
who make deliveries by station wagon 
or panel truck. No need to detach appli- 
ance for loading into the "wagon" or 
pick -up . . the YEATS "Shorty" will 

slide into your vehicle with ease. 
Has aluminum alloy frame with 
padded felt front, quick fastening 
(30 second) strap ratchet, and 
endless, rubber belt step glide. 
New YEATS folding platform at- 
tachment, at left, saves back- 
breaking work handling TV 
chassis or table models. Call 

your YEATS dealer today! 

'Ï 
Folding platform 
is 131/2" x 241/2" 
-attaches instant- 
ly. (Platform 
only) 59.95. 

'5007c4¢e °COVERS & PADS 
YEATS semi -fitted covers are 
made of tough water repellant 
fabric with adjustable web 
straps and soft, scratchless 
white flannel liners. All shapes 
and sizes -Write. Furniture Pad 

SEND postcard for full information 
on our complete line TODAY! 

a1 t4 i«ee dolly 

Sales co. YEATS 
2101 N. 12th St. 

Colorful 
Comfortable 

Get Kraeuter's 

All New "CG °Pliers 

TV Cover 

Milwaukee 5, Wis. 

f 

build 

your own 

amateur 

transmitter 

from these 

3 easy -to- assemble 

kits! 

FREE CATALOG! 
Write today for 

I your copy! 

August. 1957 

VIKING "AD VENTURER " -An ideal 50 watt 
CW transmitter for the novice or experienced 

amateur. Effectively TVI suppressed ... built -in 
power supply ... bandtwitehing 80 through 10 

meters Easy to build and safe to operate. Complete 
with tubes, less crystal and key. 

Cat. No. 240.181 Kit Amateur Net $54.95 

VIKING "RANGER" -Tops for operating convenience 
-enough power for world -wide contacts! Built -in VFO 
or may be crystal controlled. Bondswitching 160 thru 
10 meters. 75 watts CW input -65 watts phone. TVI 
suppressed -with tubes, less crystals, key, microphone. 

Cat. No. 240 -161.1 Kit.... Amateur Net $214.50 
Cat. No. 240.161 -2 Wired. Amateur Net $293.00 

VIKING "VALIANT" - 275 watts CW and SSS 
(P.E.P. input with auxiliary SSB exciter) 200 ans 
phone! Bandswitching160 thru lo meters. Built -in VFO 
or crystal control. Wide range pi- network output 
TVI suppressed -high gain push -to -talk audio system. 
With tubes, less crystals, key and microphone. 
Cat. No. 240.104 -1 Kit.... Amateur Net $349.50 
Cat. No. 240.104.2 Wired. Amateur Net $439.50 

E. F..lroóraSIM Coeeepaeny 
3107 SECOND AVE. S.W. WASECA, MINN. f 

in red, blue, 

green, yellow // 
& orange . ,t 

KRAEUTER has done it again. Now for the 
first time you can secure comfort and color 
along with KRAEcrrER quality at no increase 
in cost. 

Every KRAEUTER solid joint plier has a 

cushion grip of thick vinyl to make your 
tough jobs easy. All KRAEUTER "CG "° 
cushion grips provide easy identification - 
easy to locate in your tool box -ideal for 
departmental color coding in your plant. 
All KRAEUTER "CG "O cushion grip pliers 
assure you comfort and ease on the job. 

Whether you use side cutters, diagonals, 
lineman's or one of the other quality pliers 
in KRAEUrER's long line, you will find "CG "° 
cushion grips a standard feature at regular 
prices. 

Ask your distributor for KRAEUTER "CC's" 
today and put ease in your work. 

BUY THE FINEST °CG Cushion Gripped Pliers 

BUY KRAEUTER BUY AMERICAN 

AS MODERN AS TOMORROW 

kraeuter & co., inc 
FOR 100 YEARS THE FINEST IN HAND TOOLS 1860.1960! NEWARK. N J 
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PLATE TRANSFORMER 
Primary 110 V.60 cy. l'1 KW. Secondary 2350. 0.2350 V. AC Cl: 680 mils full wave by using two transformers. Each -Size: 7 "z7" 87 ". Weight 40 lbs. each with Por 4. 
celain Insulator 2 FOR ssD LL .7N 
1 of above 2350 V. AC 0 340 MA l/z wave. Each $14.95 

SIGMA 5F RELAY 
16.000 ohm in dual 8,000 ohm coils. ( Can be paralleled) SPOT adjustable silver contacts. Ad. justable tension. Operates 500 

claympe 
arm 

r less. Ultimate 
on 

sensitive 
a Ideal for precision contro. el ea Work 

Write for quantity prices. 

REDMOND BLOWER 
110V. 80 ye .3 Amp. 1000 Rpm. 3,1.," HHLwer wheel- Outlet '2" Diameter. Suitable for $i.95 a ac 

m cooling Trans. tubes. etc. 
2 for $15.00 

FRAM FREQ. METER 
110 Volt -58.62 Cycles 

a $12x95 With 11 reeds 
110V -14.16 cycle, 9 

e 
510.95 110V- 380.420 cycles, 11 reeds $12.95 

G. E. RELAY CONTROL 
(Ideal for Model Controls. Etc.) 

Cnntaln. a sigma midget 8.000 ohm relay (trips t less than 2 MAI. high mpedance r choke b: 
Tl ealsens Ì ve eelae 'alonends mwa tha muclh °more the óotal $1.10 

e 10 $9.25 own price f .. a. tor 

RELAYS 
Sealed Claire SPST. Norm. Closed 3000 ohm 95c coil ma. 

DPDT ente p10 
naemTp 

4MA.eeal $3.95 
Cutler Hammer Contactor-110V 60 cy. $6.95 pole sa, Norm. open 25 amp contacts .ea. 
Hermetically Sealed Relay Coil 110v AC $ .8 15 60 cy SPOT Contacts 5 Amps e 

a 
12 Volt DP0T DC Relay 
Each $1.35 
Cramer Time Delay Relay, 220V 60 cea y $6.95 45 sec. adj. 2 pole DT 
G.E. 

4Plmil.lSPOTa(Sigma r 41) 
2000 o 

ea $2.50 
Telephone type relay 12 V. DC 5 l0 ma. 125 triple pole single throw. Normally open. . 
Dynamotor Starting Relay, 12VDC 30 $1.50 amp contacts 

OIL CONDENSER 'SPECIALS 
BRAND NEW 

10 MFD 500 VAC 3.50 2 MFD 600 VDC .50 
4 MFD 600 VDC .75 
6 MID 600 VDC .85 

IO MFD 600 VDC 1.19 
2 MFD 1000 DC .65 
4 MFD 1000 VDC 1.35 
1 MID 1200 DC .45 
1 MD 1500 
4 MiD 1500 VDDC 1.75 
2 MID 1500 VDC 1.10 
6 MFD 1500 VDC 1.95 

24 MID 7500 DC 6.95 
1 MID 2.00 VDC 
2 MID 2000 DC 1.55p 

4 MID 2000 VDC 3.50 
4 MID 2500 VDC 4.95 
1 MFD 3000 VDC 1.85 
4 MID 4000VDC 14.95 
1 MFD 6000 VDC 6.45 
S MFD 7500 VDC 1.49 
2 MFD 10.000 

VDC 39.95 
1 MFD 15.0110 

1 MFD 25.000 
VDC 29.50 

S MID 330 ÁC 
49.50 

11000 DC, .95 
8 MIO 660 AC 

(2000 DCI 2.35 

CHOKE -FULLY CASED 
10 HENRY 80 Mil (unshielded) 

6 HENRY 150 Mil 
IO 

HENRY 
ENRY 

3 ,' 
4 

630 
3 5 Ma 

Ma 
6 HENRY 460 Mil 7.5 HENRY 630 Mil (Thordarsen tom. seines) 

906 
$1.50 

1.95 
3.50 
3.50 
4.95 

6.95 

PANEL METERS 
G.E.. WESTINGHOUSE. W.E.. SIMPSON, etc. 
ws/g.t" 

0-5 Amps RF ith Thermocouple 
. 3.95 

2" METERS 
0 -50 Micro DC....5.95 
0.200 Micro DC...4.95 
0 -15 Ma DC 2 95 0.35 Ma OC 2 93 0 -50 Ma OC 2.95 
0 -200 Ma DC 2.95 
1 -O.1 Amos DC.. 2.95 
0 -5 Amps DC 2.95 
18 -36 Volts DC 1.99 
0-300 V. DC . ..3.25 
0 -150 Ma RF ....3.49 

3.49 
2.95 
3 49 

O -4 Amps 
0 -9 A RF . 

0 -150 V. AC 

3" METERS 
0 -SO Micro DC ...7.95 
0 -100 Micro DC ..6.95 
0 -100 Micro 

(Scale 0 -3) 
' 
..5.95 

0.200 Micro DC ..5.95 
0.500 Micro DC ...99 

0 -1 Mil DC 50 
° (S aÌle 0 150) 
0.5 Mil DC 
5.0.5 Mil DC 
0.10 Mil DC 

. 3.95 
3 95 

.3.95 
0 -50 Mil DC 3 93 0.100 Mil DC . ..3.95 
0 -200 Mil DC ..3.95 
0.1 Amp DC 3 95 
0 -15 Amp DC ..3.95 
50 -0.50 Amp DC ...50 
0.500 Volts DC ...4.50 0.1 KV DC 5 00 
0 -1.5 KV DC ....5.50 
0.7.5 V. AC 3 93 
0 -130 V. AC 50 
0 -150 V. AC 4 95 
O -5 Amps RF . ..4.50 
110 V. 60 cy Run- 

ning time meter 
0.9. 999.9 hrs. 10.50 

4" METERS 
75 -0.75 Microampa 

(illuminated) ...6.95 
All merchandise sold on a 10d y money back guarantee basis 

Min. Order 93.00 -25% with Order- F.0.5. New York 1 PEAK 
ELECTRONICS COMPANY! 
66 W. Broadway, New York 7, N. Y., WO -2 -5439 

_I 
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More than one power supply of the 
same model may be connected in paral- 
lel for increased current capacity at 
the same output voltage. 

ATR TUBE PROTECTOR 
American Television & Radio Co., 

300 E. 4th Street, St. Paul, Minn. has 
just introduced an electronic tube pro- 
tector which is designed to be used in 
TV or hi -fi sets, amplifiers, and simi- 
lar electronic equipment. 

Available in two models, the Type 
250 and the Type 300, the former is 
housed in a golden brown hammerloid 
metal container and plugs directly into 
the wall socket. The second unit is 
also housed in a golden brown ham - 
merloid steel case but has rubber 
mounting feet. It is equipped with a 
cord set to plug into wall socket thus 
providing flexibility in position. 

Both units utilize a thermal cush- 
ion- action principle which also protects 
all other components by eliminating 
initial damaging surge currents. These 
protectors can be used with electronic 
equipment having input wattages from 
100 to 300 watts. 

Complete descriptive literature is 
available on request. 

TV SWEEP AND MARKER 
The Hickok Electrical Instrument 

Co., 10524 Dupont Ave., Cleveland 8, 

Ohio has introduced a new single -unit 
v.h.f.- u.h.f. sweep- marker -alignment 
generator, the Model 615. 

Engineered to provide all of the nec- 
essary features and ranges required 
for visual alignment of modern TV 
sets, the circuit incorporates all -elec- 
tronic sweep with no moving parts to 
wear out or become inoperative. Am- 
plitude modulation is said to be less 
than .1 db per mc. which results in 
true and undistorted curves when 
viewed on a scope. Marker frequency 
accuracy is less than .5% at any 
setting with excellent attenuation. 
New knife -edge non -parallax pointers 
practically eliminate reading errors. 

For complete specifications on this 
unit, write the manufacturer direct. 

REGENCY FM "TELEVERTER" 
The Regency Division of I.D.E.A., 

Inc., 7900 Pendleton Pike, Indianapolis 
26, Ind. is now marketing an economi- 
cal FM converter which will allow any 
TV set to be used as an FM receiver. 

Designed to operate with intercar- 
rier TV sets, the FM "TeleVerter" 
does not require any connections to 

the TV set other than to the antenna 
terminals. It is all- transistorized and 
current drain is so low that the three 
penlite cells used as the power source 
have a life expectancy approaching 
shelf life. After installation, normal 

operation of the TV set is accom- 
plished merely by turning the convert- 
er off. 

The unit is housed in a plastic cabi- 
net measuring 4l/ "x6 "x41,2 ". The com- 
pany will supply additional details on 
request. 

SERVICE REFRIGERANT 
Arco Electronics. Inc., 111 S. Ver- 

mont Ave., Los Angeles 4, Calif. has 
released a new liquid refrigerant on 
which they have spent two years of 
research and development. 

Tradenamed "Jiffy Zero," the new 
product is designed to speed up elec- 
tronic servicing by employing a spray 
of frost to locate faulty components. 

Sprayed on transistors, capacitors, 
i.f. cans, etc., the refrigerant instantly 
isolates intermittent thermal defects 
because the quick- freeze momentarily 
restores heat -damaged components to 
life. This "on -off" action points a fin- 
ger at the faulty component which 
must be replaced. 

The liquid is non -corrosive, non- 
toxic, non -inflammable, and non -con- 
ductive. It can reduce the tempera- 
ture of electro- mechanical parts to 
-20 degrees F in a matter of seconds. 
It can also be used to shrink -fit parts 
such as screws, rivets, etc. 

For further information contact 
local distributors or the manufacturer 
direct. 

REFLEX TRANSISTOR SET 
J. W. Millet- Company, 5917 S. Main 

St., Los Angeles 3, Calif. has developed 
an all- transistor super -reflex receiver 

kit which is being marketed as the 
"555 Transistall." 

The kit features printed circuit con- 
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struction, a superhet circuit, "reflexed" 
amplifier stage, three transistors, two 
crystal diodes, a.g.c., good sensitivity 
and selectivity, vernier tuning; an in- 
ternal ferrite antenna, self- contained 
speaker, all housed in a Bakelite cabi- 
net accented by a gold colored front 
panel. The set, which measures 4 "x7 "x 
312" is available in ebony, ivory, pearl 
gray, powder blue, and Chinese red. It 
is powered by a miniature 9 -volt bat- 
tery which will operate the receiver 
for about 300 hours before replace- 
ment. 

The kit is supplied complete with de- 
tailed step -by -step assembly instruc- 
tions, schematic diagram, alignment 
instructions, and pictorial diagrams. 
The use of printed circuitry and the 
fact that all coils and transformers are 
factory adjusted makes assembly and 
alignment easy for the average hob- 
byist. 

MASTER TV "TAP- OFFS" 
Bonder- Tongue Laboratories, Inc., 

9 -25 Ailing St., Newark 2, N. J. has 
added a completely new series of single 
and double TV outlet boxes to its line 
of video accessories. 

All models feature 17 db isolation 
plus effective strain relief for RG11 /U 
or RG59 /U cable. The 75 -ohm outlets 
are designated T01 -75 for one receiver 

and T02 -75 for two receivers. Each 
unit covers the full frequency range 
from 0 to 900 mc. with only 1/2 db in- 
sertion loss. Plugs are furnished for 
easy connection and disconnection. 

The 300 -ohm versions are matched 
internally to the distribution cables. 
The single outlet TO1 -300 covers v.h.f., 
FM, and u.h.f. with only 1/2 db inser- 
tion loss. The two -outlet model covers 
v.h.f. and FM with a 1 db total line 
loss. Spade lugs are used for making 
connections. Write the company for 
further details. 

RCA GENERATORS 
The Components Division of Radio 

Corporation of America has introduced 
two new generators for television serv- 
ice work -a crystal -calibrated marker 
generator (WR -99A) and a TV -FM 
sweep generator (WR -69A). 

The marker generator is actually a 
three -in -one unit including a marker 
generator producing crystal- controlled 
signals for marking response curves; 
a transmitter for rebroadcast from 
one TV channel to another; and a het- 
erodyne frequency meter for calibrat- 
ing other generators and circuits. It 
August, 1957 

CONVERT YOUR TAPE RECORDER 
TO IN -LINE STEREO 

USE YOUR HI -FI for ONE CHANNEL 
USE RECORDER, TV or RADIO for 2ND CHANNEL 

Now you can convert your tape recorder to 
the new in -line stereo for as little as S22.50! 
Use one of the five Dactron in -line DYNA- 
mite conversion kits and improvise two audio 
channels from hi -fi, TV, radio or recorder. 

THE STERADAPTER 
Your easiest introduction to stereo. An at- 
tachment that converts most tape recorders 
for in -line stereo. Easy installation with hand 
tools. Model 4902. $22.50. 

The shielded DYNAmite two -channel tape - 
head incorporates all latest design features. 
Flux gap of .0001.5 produces a smooth, ex- 
tended frequency response at 7(4_ IPS. Core 
width is the new ,070 in. standard. Will drive 
any standard pre-amp. 1 : 

ti"' 

"SHURE" 
CONVERSION 

KIT 

Replaces the Shure head in many thousands 
of recorders. You get spectacular in -line 
stereo plus improved monaural performance. 
Model 4200. $20.00. 

"VIKING" CONVERSION KITS 

TRANSISTOR PRE -AMP. 
Three different kits. Model 4800 for in -line 
tape only, $32.50. Model 4801 for staggered 

Ingenious battery powered pre -amp suitable tape only, 832.50. Model 4802 for both in- 
for use in the second channel when feeding line and staggered. $39.95. Features new 
into radio or TV audio system. Model 4501 -A phasing Micro -Adjustment to accurately 
(Less battery) $18.75. "phase" staggered tape while playing. 

Dealer inquiry invited. 

ONE OF THE MANY ADVANCES IN STEREOPHONICS 
FROM THE INTERNATIONAL MAGNETIC ELECTRONICS CO 

BOX 987, MINNEAPOLIS 1, MINNESOTA 

12 WATT HI -FI WILLIAMSON 
TYPE AMP -PREAMP KIT 
FREQUENCY RESPONSE: 

1 UB 11-.10.000 CPS. 
C. 8 & 18 Ohms Output. 
Complete $26.95 with Tubes.. 
Shipping Weight 17 Ills. 
Send for Free Catalogue. 
Low, Low Prices on All 

HiFi Units 
CUTICK ELECTRONICS HIFI RADIO T.V. PARTS 
171 Washington St., Worth 2 -5866, New York 7, N. Y. 

k 
gpRGA /N TV 

NUNIlA6? 
SERVICEMEN! 

Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY - 3619 TROOST KANSAS CITY, MO. 

LOWEST PRICES ANYWHERE 
Picture Tubes- Transmitter Tubes -Radio i T'I P.,... 

WRITE FOR STANLEY'S NEW FREE CATIS LOG. 

OUMONT AND RCA lit 

BRAND NEW TV PICTURE TUBES 
UNCONOITIONALLY GUARANTEED FOR ONE YEAR 

10" Tube 
12" Tube 
14" Tube 
16" Tube 

$10.95 
S12.99 
$14.99 
$16" 

I7 ' 

19 

20" 
21" 

r Tube 
Tube 
Tube 
Tube 

$17. s' 
$20.9' 
$20." 
$22.95 

Add 1,41.00 te bove pr,eee for Mot/Najaf./ tubes 
a ..*daro 1 

COD's, tubrs VOA. Ya, aa,c, N. Na. 
way 

STANLEY I TRMICS!RP 

840 MAIN ST. 

PATERSON, N. J. 

131 



LATEST 
mixes 

cord 

AIREX 
THE 

SU EIRMARKE7 

RECORD CHANGER 
WEBSTER AUTOMATIC 

10 " -12" records. 
duty 4 pole motor. With 

and plugs, less cartridge 

WPHERE RIICE ISE 

ALWAYS RIGHT 

BARGAINS 
CHANGER: Inter- Inter- 

Automatic shut-off. 
line $ 1 9.95 

NEWEST MODEL MONARCH 4 SPEED CHANGER: 
4 pole motor, intermix, manual player position.auto- 
matic shut -off. British made. Complete $24.95 
with Ceramic dual sapphire styli cart. 

Base for above-.53.95; 45 spindle -$2.49 
RC 121 AUTOMATIC CHANGER 

3 speeds. automatic shut -off, manual and auto- 
matic position, heavy duty 4 pole motor. inter- -', 10" and 12 ", plug-in head $29.95 nlises 
to accommodate any cartridge 
COLLARD RC54 CHANGER: 4 speeds. automatic shut- 
off, plug -in head, 4 pole motor. Intermix $27.95 
feature. manual A automatic position .lA 
GENUINE RELUCTANCE 
CARTRIDGE GE RPX 
Os2A. Triple play .003 

dmill sapphire & .001 Ill 
iamond. Clip -in Stylus. 

Stylus pressure 
8 -8 grams 

Si 6.59 

NATIONALLY FAMOUS 
RELUCTANCE CART TYPE 
050A. Triple play sap. 
°hire needles for all r 
orda. clip -in stylus. stylus 
pressure 
8 -8 grams $9.95 

BOGEN DB 110 HI FI AMPLIFIER KIT 
Famous DBI10 Is now a .allable in kit form. 12 

withoutput. 
response 20-20.000 cps. built -in Pre -amp 

complete equalization for all types cartridges. 
4.8 & 18 OHM. Complete with full step- $43.90 
by -step Instructions. tubes amt Parts.. .l 

FACT. WIRED UNIT- 559.95 COSEIl -$4.50 

NEW BOGEN DB 20 DF 
HI- FIDELITY AMPLIFIER KIT 

Kit version of the most famous 20 watt amplifier o 
the market. Rated No. 1 l' leading research organ- 
isations. Complete versatile control of s and repro- 
duction in a single `amplifier. 5 position loudness 

pcontour selector: 7 position r ord equalizer: DC nn 
rcamp filaments: 5 feed hark loops: rumble filter: 

dvariable damping factor: response 20. 20.000 cps + .7 
b: hum -75 db: distortion O.3'> at 20 watts. Com- 

plete with full step -by -step pictorial & ache- $99.50 
matte Instructions A all tubes A parts.... 
Above model factory wired 5108.00 
Factory wired. less damping factor 509.00 
Cover for above amplifier 58.25 

s 

Grommes Hi -Fi Amplifier Kits 
to Watts. 18 watts peak. Beep. 20. 
20.000 cps 1 áb. Preamp 4 In- 
puts. Hum dh. tyt Dist 
at 10 watts. Complete with detailed 
step by step Instruction 

ea 
nual. 

resistors. i tubes. wire 
solder. Easy bleb, 101t ew 49 5 

Base Treble boost. d quantity. DL 

GROMFAES 20 WATT MDL 61 PG 
Ampliau Flat type construe- 359,50 
Don. t .1 cover 

plus r Distortion 
bon FM At 20 microvolts 

and width 8 DB 
down. 514 high s 
Complete with step 
FM TUNER ONLY-S25.50 
These units are ideal 
Hi -Fi Amplifier kits 

FM-AM TUNER KIT 
Easy to Professional 
quality performance. 
tuned IF stages. Foser- eey 
discriminator. automatic fre- 

less than &1 

defeat. 
. m level 

on AM. FM selectivity 200KC 
down: AM 8KC band width 5 DB Sly- wide x 8" deep. !31.95 
-by -step instructions s7 

COVER-S3.95 
in comhination with any of the 

listed above. 

FAMOUS NORELCO SPEAKERS 
Model 9702M -12' 1 hill re- 
sponse speaker. Free; r.. with- 
out baffle. Flux 31303,30 3 3 ,,33 l : u . .u) watt 
rapacity. Impedance S 1111MóDnc of finest 
quality speakers on the market today. $39.95 Reg. list 000.50 

MODEL 9770M -S" TWIN CONE COAXIAL 
Full response speaker. Range 75.19.000 cps With- 
out baffle. Flux density 110110 gauss. 10 59.90 
watts. Regularly $1C. î0 

SESSIONS CLOCK TIMER 
Can he used to turn on HI -FI equipment. tape re. 

rders. radios. TV sets. etc. 15 AMP capacity. 
hour delay -off feature. Manual or automatic $3.95 
set. Reg. $12.50 

If you are building HI.Fi System, SEND US YOUR 
LIST OF 
AGE QUOTATION NONTTHEM 

We 
HI IFi 

9 Yearbook-1.95 
(Refundable with purchase from yearbook). 

We are national distributors for 
Berlant- Concertons Bogen Fisher 
Harman- Kardon Jensen Pentron Pilot 
Fairchild Electro-Volce Hartley Karlson 
Rek -o -kut Sherwood University, etc. 

All merchandise i brand new. factory fresh & guaran- 
teed. hail & phone Orders filled on receipt of certified 
Check or MO of 200/, of items as a deposit. dance 
C.O.D.. F.O.. factory N. Y. Prices & specifications 
subject to Change without notice. 

AIREX RADIO 
64 Cortlandt St., N.Y. 7, N.Y., (0 7 -2137 
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features a slide -rule dial scale, with 
each band switched into view auto- 
matically as the range is changed. Its 
eight individually aligned bands cover 
19 to 260 mc. with 242 crystal -con- 
trolled calibration points at 1 mc. in- 
tervals. 

The TV -FM sweep generator pro- 
vides sweep signals for aligning broad 
circuits such as FM, TV, i.f. and video 
amplifiers from 50 kc. to 220 mc. Its 
video sweep, in addition to r.f. sweeps, 
is an essential feature necessary for 
aligning chromatic sections of color TV 
sets. 

TRANSISTORIZED Y.T.Y.M: Y.O.M. 
Transuision, Inc. of New Rochelle, 

N. Y. is now offering a transistorized 
v.t.v.m: v.o.m. in kit form. 

As two of the test instruments most 
frequently used by technicians, they 
have been combined in a single test 
unit which is versatile and convenient 
to handle. Component parts in the kit 
have tolerances of ±1% to insure ac- 
curacy of the instrument readings of 
the assembled unit. 

The kit itself is easy to wire. It is 
divided into three stages which may be 
purchased separately on the "pay -as- 
you- wire" plan. The instrument is also 
available completely assembled and 
tested. 

Further information may be ob- 
tained or orders placed by writing di- 
rect to the factory. 

SILICON TV RECTIFIERS 
International Rectifier Corporation, 

1521 E. Grand Ave., El Segundo. Calif. 
has introduced a new silicon TV recti- 
fier as a direct and universal replace- 
ment unit for all existing selenium 
stacks up to 500 ma. 

Featuring eyelet construction, this 
unit eliminates the need for special 

sockets, drilling, or conversion kits. 
Known as the "Unistac TV500," this 
rectifier employs a silicon diode mount- 
ed on a finned heat exchanger for op- 

timum convection cooling and is es- 
pecially suited to the elevated operat- 
ing temperatures inherent in most TV 
sets. 

In a half -wave circuit it will deliver 
500 ma. and 130 volts d.c. with an in- 
put voltage of 117 volts r.m.s. Two 
units in a half -wave voltage doubler 
circuit will deliver 500 ma. and 240 
volts d.c. under the same input con- 
ditions. 

ARIZONA HAMFEST 
HIS year. Southern Arizona Hamfest 

1 has been scheduled for Labor Day 
weekend, August 31st through Septem- 
ber 2nd at Fort Huachuca, Arizona. 

The Huachuca Amateur Radio Club 
will play host to this year's meet and 
have planned a well- rounded program 
of activities for the whole family. 

The Picnic Area of scenic Garden 
Canyon has been reserved for the hant- 
fest and camping facilities and power 
will be available. 

Tickets are $1.00 before August 24th 
and $1.50 after that date. "Harmonics" 
under 12 will be admitted free. 

Reservations should be mailed to Sec- 
retary, Huachuca Amateur Radio Club, 
P.O. Box 902, Fort Huachuca, Ariz. -- 

Over -all view of the electrical section of the IT &T Standards Laboratory, Clifton, 
N. J., showing equipment which can make a wide range of electrical measure. 
meats with the highest possible degree of precision. This new facility is one of the 
best equipped privately owned installations of its kind in the world, and it is ex- 
pected to supplement and extend the services of the National Bureau of Standards. 

r 

RADIO & TV NEWS 



Spot Radio News 
(Continued fron page 18) 

control radar will make a major im- 
provement in blind approach and land- 
ings, a primary requirement for all - 
weather bombers, fighters, and inter- 
ceptors, as well as civilian aircraft. 

WITH PAY -SEE TV to worry about, 
890 -mc. problems raging at lengthy 
hearings, and Congress demanding im- 
mediate action on the allocation prob- 
lem, particularly insofar as the u.h.f. 
channels are concerned, the Commis- 
sion's offices were buzzing with confer- 
ences, as this column was being pre- 
pared. But, there was little activity 
on TV grants as the table on page 18 
of this issue reveals. 

Both industry and the FCC were 
stalled as to a direction to take on the 
low- or high -band stations. And at the 
present writing, it appears as if the 
confused state of affairs will obtain for 
many months. It is hoped that the 
TASO study report will provide the 
Commission with a concrete plan that 
will resolve the allocation muddle. 

NOW A TRANSISTORIZED ELEC- 
TRONIC computer is available to 
count and classify the time of flight of 
neutrons from a nuclear reactor, ac- 
complishing in an hour what it pre- 
viously would have taken a man a 
month to do. 

The device, only 8 inches high, 19 
inches long, and 13 inches deep, com- 
pared to earlier analyzer equipment 
which took up at least ten times that 
amount of space, uses 293 transistors 
in place of as many tubes, along with 
more compact circuitry through the 
use of printed circuits. 

In addition, the new analyzer uses 
only eight watts of power, compared 
to two kilowatts needed to operate the 
earlier tube -equipped instrument. 

VERY -HIGH- FREQUENCY SIGNALS 
are now being used for the automatic 
control of two of Nova Scotia's nine 
hydroelectric generating plants. 

The use of a mobile voice communi- 
cations band was selected for this pur- 
pose, because it was found that power 
line carrier was impractical and micro- 
wave was also uneconomical when 
only a small number of channels are 
required. 

A high -gain antenna system is used 
in conjunction with standard FM 
transmitters and receivers to provide 
the supervisory service, which at pres- 
ent obtains at the hydro plants at Nic- 
taux and Paradise in the Nova Scotia 
(Canada) area. 

The novel feature of this installation 
is the integration of radio equipment 
of stock design with supervisory equip- 
ment; a striking example of the broad 
possibilities of electronics in the con- 
trol of power distribution, which but 
a short while ago was merely in the 
idea stage L. W. 
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NEW AUTOMATION PUNCHED 
CARD TV TUBE TESTER 

P 
IN 

OVED! 
ILLION TUBE TESTS! 

Smallest, lightest 
tube tester ever made! 

Speed -test complete set of 
tubes in minutes with the 

new DynaMatic Tube Tester 
So simple to use -a customer can 
operate it! 
LIGHTEST and SMALLEST Gm tester 
available. Take it on ALL house calls. 
Perforated plastic cards set up socket 
pin connections and test voltages. 
Permits full -complement tube testing. 
DynaMatic is a dynamic mutual 
conductance tester -NOT an emission 
checker. 
Accurately measures mutual 
conductance in micromhos on 
2 ranges. 0 -6000, 0- 18000. 
Also checks battery tubes 

Model 
DM456 

Dealer Net 

14995 

IMMEDIATE 
DELIVERY! 

136 -10 31st Road, Flushing 54, N. Y. 

2 WAY PORTABLE RADIO SET 
Sends -Receives up to IO miles as shown 
r Imndrrds of miles with outside antenna( 80 and 

linter amateur radio bands (novice) also Aireraft 
ami overseas broadcasts (3 to 8 Inc.) POWERED 
WITII t SELF- CONTAINED PORTABLE RADIO 
ILATTERIES. NO AC PLUG -INS NEEDED: Take 

It with you even-where you go - 
Keen in contact with home. friends. 
I las 5 watt costal controlled trans- 
mitter- Sensitive Regenerative Re- 
ceiver. Send receive switch. WI. 
only 3 lbs. Size. only 6 "84 "84 ". 
TESTED - PROVEN - SIMPLI- 
FIED-PRACTICAL-Full infor- 
watlnn given on quick easy to get 
Iicen.se. 
SEND ONLY SDI 11;,11' pá pT.V. 

man $11.05 COD postage on arrival or send $1d.í15 
for postpaid delivery. Complete kit includes all parte. 
tube. coils. plastoid eaoinet, easy instructions. (Set of 
batteries- $2.05: crystal $1.258. COMPLETELY WIRED 
AND TESTED POSTPAID $19.95. A regular $49.05 
Value -Order now before price goes up. GUARANTEED 
-AVAlt. ARTY, WILY FRoat, 
WESTERN RADIO Dept- BNT -a KEARNEY. NEBR. 

4 

college grads get 
ahead faster! 

have higher incomes . advance more rapidly. 
Grasp your chance for a better life. Share rewards 
awaiting college -trained men. Important firms visit 
campus regularly to employ Tri -State College gradu- 
ates. Start any quarter. Approved for Vats. 

Bach. Sc. degree in 27 months 
Complete Radio Eng. courses (TV, UHF, FM, Elec- 
tronics). Also Mech., Civil, Elec.. Chem., Aero., Eng. 
36- months In Bus. Adm. (Gen. Bus., Acctg.. Motor 
Transport Mgt. /. Superior students faster. More pro- 
fessional class hours. Small classes. Enrollment lim- 
ited to 1550. Beautiful campus. Well- equipped labs. 
Prep courses. Enter Sept., Jan., March, June. Earnest 

capable studentste( (whose time and budget 
require modest 

xi, costa) n ecnvited to write lean McCarthy, 
`el Dir. Adm.. for Catalog and "Your Career in 

Engineering and Commerce." 

1687 College Avenue Angola, Indiana 
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13IIII0 THE AST - 
BUILD ALLIED'S OWN 

knight- 
Kits 

Here is a typical Knight -Kit value - 
available only from ALLIED -one of 

45 great Knight -Kits you'll find 
in our special Supplement No. 165. 

Write for your FREE copy today. 

knight -kit HOBBYIST VALUE 

PHOTO- ELECTRONIC RELAY KIT 

Model $1350 
Y -702 

Build your own modern, dependable photo- 
electric system at low cost! System con- 
sists of relay kit and light source. Ideal as 
counter, announcer, burglar alarm (can be 
set to ring bell continuously when beam is 
broken) and for hundreds of other uses. An 
ultra -sensitive system, easy to assemble 
and capable of professional results. 
Relay Kit Only. SPST contacts, rated I amp. 
Supplies 6.3 v. at 0.6 amps for alarm, 
counter, etc. Max. counting rate: 600 per 
minute. Uses sensitive cadmium selenide 
photocell. Usable distance from light source 
below: White, 250 ft; deep -red filter, 125 ft. 
With 5696 thyratron tube. Size, 5 x 3 x 5'. 
Shpg. wt., 255 lbs. 

61350 Model Y -702. Net, F.O.B. Chicago.. 
Light Source Kit Only. Sealed -beam bulb; 
capped filament; removable dark red filter. 6x6x4 ".Shpg. wt.,3 %lbs. 
Model Y -703. Net, F.O.B. Chicago.... 5675 

OTHER knight -k t HOBBYIST VALUES 

WIRELESS 
BROADCASTER KIT 

Y -705 $950 

50 W /SEC. ELECTRONIC 
PHOTOFLASH KIT 

Y -244 52850 

PHONO 
AMPLIFIER KIT 

Y -790 S895 

PHONO 
OSCILLATOR KIT 

Y -760 $515 

See our Supplement No. 165 for 12 

other knight -kit hobbyist values 

SUPPLEMENT 
featuring knight -kits 
Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight -Kits, including Test 
Instruments, Hi -Fi, Hobbyist 
and Amateur Kits. Write 
for your copy today. 

Dept. 01- H7,100 N. Western Ave., (Imago 80, IIl.1 
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Sound on Tape 
By BERT WHYTE 

IHAD hoped to bring you the first 
part of the series on stereophonic 

perception this month, but getting 
some of the data is like pulling teeth, 
so if you'll forgive me, I'll have to post- 
pone it. I'm almost certain I can have 
the first part at least, latched up in 
time for next month's column. In the 
meanwhile, it may be a blessing in dis- 
guise because I've begun to get plenty 
of tapes and I want to report on as 
many as space will permit. 

STRAUSS, RICHARD 
DEATH AND TRANSFIGURATION 

Vienna Philharmonic Orchestra con- 
ducted by Fritz Reiner. Victor CCS28, 
stacked stereo, 7" reel, 73/2 ips. NARTB 
tape curve. Price $10.95. 

This can only be described as an 
awesome musical experience. Anyone 
who can listen to this tape over the 
proper equipment and still declare that 
they don't like stereo, surely must 
have a tin ear or perhaps it is just . . . 

sour grapes! For this represents just 
about the quintessence of stereo ex- 
perience, at least as far as the com- 
mercial two -channel variety is con- 
cerned. It has the tremendous weight 
and sonic impact of the massive 
Strauss orchestra, yet there is that al- 
most eerie sense of spaciousness that 
is peculiar to good stereophonic repro- 
duction. Thus, despite the imposing 
power, there remains the ability to 
separate and discriminate the instru- 
ments in the orchestra. This affords 
the dual benefits of crisp orchestral 
definition and the ability to perceive 
the sensation of direction in the com- 
plex interweaving of sounds among the 
various orchestral choirs. All these sen- 
sations add up to that elusive thing 
called "presence," and this tape has it 
in abundance. 

As I noted in the disc review of this 
work, this is one of Reiner's major 
achievements and a stunning perform- 
ance. It is impossible to convey to you 
in words what you must hear for your- 
self, as far as the difference between 
disc and stereo tape is concerned. The 
performance is the same, of course, but 
there is so much more to hear in the 
stereo tape, so many little subtleties 
and nuances now revealed, so many 
little fillips of orchestration not ap- 
parent in the disc. 

In terms of sheer sound there are 
significant differences, one of the most 
obvious being the quality and projec- 
tion of the contrabassi. They are used 
quite extensively throughout the score 
and what a joy it is to hear them re- 
produced so cleanly, so articulately, 
even though they are throbbing with a 
massive sonority beyond anything ever 
experienced on a disc. 

The Victor engineers have taken ad- 
vantage of the superb acoustics of the 
Viennese hall and the over -all sound is 
a happy blend of judicious reverbera- 
tion and orchestral clarity. Wide in 
frequency response and dynamics, this 
is a tape which should be played 
through a big hi -fi rig at a good room - 
filling level, if one would properly 
savor its sonic delights. My only quib- 
ble is the old bug -a -boo of signal -to- 
noise ratio, as tape hiss was discernible 
and occasionally there would be the 
intrusion of the "pop- pop -pop" of low - 
frequency d.c. module noise. But don't 
let this deter you ... this is a real 
thriller! 

STRAUSS, RICHARD 
TILL EULENSPIEGEL 

Vienna Philharmonie Orchestra con- 
ducted by Fritz Reiner. Victor ACS27, 
stacked stereo, 7" reel, 7% ips. NARTB 
tape curve. Price $6.95. 

This is more of the same quality 
found in "Death and Transfiguration," 
and with the popularity of the work 
and the comparatively low price, 
should be one of the best sellers in 
stereo. "Till Eulenspiegel" is one of 
Strauss' most colorful scores and, as 
you might imagine, in its stereo for- 
mat is productive of some fantastic 
sound. The precision of the strings of 
the Vienna group will make you gasp. 
as will the soaring french horns and 
the sweetness of the famed Vienna 
woodwind, as Reiner guides them in 
this fine performance. In the tragi- 
comic "hanging scene," you will hear 
the most hugely brazen blare of trom- 
bones ever captured on a recording, as 
the trap is sprung. Boy, through al- 
most any system this is impressive, 
but if you own a king -size rig this is a 
real gut -rumbler! 

My only reservations here are that I 
think a somewhat closer -up recording 
perspective would have afforded a 
shade more definition and it seemed to 
me that the dynamic range should 
have been a little wider in compass. 
As it is, it's a striking demonstration 
of the musical enhancement afforded 
by stereo. I'm just the kind of guy 
who likes lemon juice on his caviar! 

ORGAN CONCERT 
Austin Lovelace, organist. Concertapes 
stereo 24 -3, 7" reel, 71/2 ips. NARTB 
tape curve. Price $11.95. 

This is one of the most grandiose - 
sounding organ stereo tapes, I've yet 
encountered. It affords an interesting 
contrast to the Carl Weinrich series 
on Sonotape, especially in the sound of 
the Bach works. Weinrich performed 
on a brilliant- voiced baroque -type in- 
strument, while in this recording Dr. 
Lovelace uses an Austin organ. en- 
tirely rebuilt to modern principles in 
1954. This is a large high pressure or- 
gan with 4 manuals and nearly 5000 
pipes. In 75 ranks and 85 stops, they 
encompass almost the entire frequency 
range of the organ ... from the 
mighty thunder of 32 -foot contrabour- 
don to the stratospheric 1 -foot sifflote. 
As with most modern organs, this has 
a heavier, much more powerfully rich 
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and sonorous sound than the baroque 
types. Some purists may object that 
Bach and the other early composers 
for organ represented on this tape, 
Pachelbel and Flor Peeters, should 
only be heard on baroque instruments. 
This may be a legitimate viewpoint, 
but only the most hide -bound pedant 
would deny that when performed on 
one of the large modern organs, these 
works assume a majesty and a grand- 
eur of sound that is altogether thril- 
ling. 

Dr. Lovelace is a splendidly accom- 
plished organist with a fine sense of 
taste and balance in his choices of 
registration and he performs his var- 
ied program with considerable verve 
and polish. He is heard in the magnifi- 
cent "A Minor Prelude and Fugue" of 
Bach and in two well -known Bach 
"Chorales "; Pachelbel's, "Von Himmel 
Hoch "; Peeters's, "Aria for Organ "; 
two "modern" works by late 19th -cen- 
tury composer Hermann Schroeder; 
and the brilliant "Grand Jeu et Duo," 
of Claude D'Aquin. The organ sound 
is very clean despite its power and 
reverberation characteristics of the 
hall, abetted by the carefully tailored 
tempi chosen by Dr. Lovelace, allow 
for desired spaciousness without loss 
of detail. 

The organ sound is projected well 
forward which brings in the slight 
penalty of some blower noise, but out- 
side of this the tape is remarkably 
quiet. Directional effects were not as 
pronounced in this tape as in some 

other organ stereo, probably due to 
the disposition of the pipes. Piece de 
resistance for the sound enthusiast is 
the tremendous thundering pedal. 
There are scads of 25- to 60 -cycle ma- 
terial throughout this tape, a fact 
which became very apparent when my 
big Bozak speaker began to shake the 
walls of my house! If you are an or- 
gan enthusiast, don't fail to hear this 
outstanding tape. 

THE BIG SOUND ON BROADWAY 
Ray Bohr, organist. Victor monaural 
BP -55, 7" reel, 71/ ips. NARTB tape 
curve. Price $8.95. 

This is one of the best recorded and 
best performed miscellany of pop tunes 
played on a big pipe organ that I've 
run across. Bohr is a man obviously 
in love with his work and his playing 
is at all times a marvel of polish and 
precision. In stylish, tasteful arrange- 
ments, Bohr plays tunes derived from 
Broadway hit shows such as "So in 
Love," "Whatever Lola Wants, "You'll 
Never Walk Alone," "I Whistle a Hap- 
py Tune," "The Rain in Spain," "I 
Could Have Danced All Night" and 
others. The organ is a real rip- snorter 
with all the trappings dear to the 
heart of the theater organ fans. Bohr 
constantly favors a huge blary trum- 
pet and trombone stop which really 
hits you through a big speaker. The en- 
gineers have afforded a very big, clean 
sound, with live acoustics and bright 
close -up detail. This is one of the 
quietest commercial monaural tapes 

yet and it's a pleasure to know that 
the only hiss one can hear is blower 
noise from the organ. 

COLE PORTER AND ME 
Eddie Cano and his Sextet. Victor mon- 
aural BP -50, 7" reel, 7% ips. NARTB 
curve. Price $8.95. 

This is a most unusual type of pop 
music, a sort of odd but highly listen - 
able amalgam of jazz with a Latin 
beat. Cano is a very facile pianist who 
formed a sextet comprised of men who 
were top performers in both the jazz 
and Latin areas of music. Then he and 
his men turned themselves loose on six 
Cano originals and six of Cole Porter's 
best, including such numbers as "Love 
For Sale," "What is This Thing Called 
Love," and "I Get a Kick Out of You," 
among others. 

There is no attempt to synthesize 
both jazz and Latin elements into some 
hybrid monster. Rather Cano lets each 
speak for itself, and in spite of some 
complex interweavings of both ele- 
ments each does retain its individu- 
ality. Soundwise this is really superb 

. a very loud, very brassy type, 
with all the familiar acoutrements of 
the Latin rhythm section, clinking and 
clanging at a great rate. Good wide 
frequency and dynamic range here and 
again a close -up perspective which 
highlights every instrument. As in the 
organ tape, signal -to -noise ratio was 
very impressive as the orchestra per- 
formed against a background of vel- 
vety silence. 

1 
We Have OVER 1000 

USED TV SETS 
At All Times In Our Huge Warehouse 
I -. ily one 

r 
of these WORKING 

Its to sell or use your own second 
I. All Sets In GOOD WORKING con. .htion: 

Your Choice-Console or 
Table Model 

10" ..$23.00 19' ..$58.00 12' ..$28.00 20' ..564.00 
14' ..$33.00 21' $72.00 
16' ..540.00 24' ...$99.00 
17' ...$46.00 
\then ordering TV's, state whether 
I able model or console is desired. tko preference on make of set. All 

V s nt railway express F.O.B. ',work. On any Quantity WIRE or l' 1I.L today! 

FREE BONUS ANTENNA 
GIVEN WITH ANY TV SET 
ORDER!! 

FREE RCA "CHEATER" CORD 
GIVEN WITH ANY TUBE OR- 
DER OF $7.00 OR MORE!! 

FREE POSTAGE in U.S.A. and 
Territories on orders over $5.00. 
25C handling charge on orders 
under $5.00. 25% deposit re- 
quired on C.O.D.'s. Please send 
approximate postaç3 or freight 
on Canadian and foreign or- 
ders. Subject to prior sole. 

SEND for our FREE com- 
plete TUBE & PARTS LIST 
and order blank. 

Brand New Factory Seconds. 
Electrically Perfect Factory Sec 
onds! Used Tubes! New and Used 
Jon Surplus Tubes! 
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FOR ANY 

VIBE 
we will not be 

undersold 

'lIDIO 

Apology fo Readers of Radio & TV News 
Due to the tremendous response to our wonderful values 

in 
tubes, 
adhere our hY9e5staff me Day 

Video Electric Co. w unable 
y Shipment policy. For thit our Same 

were delayed a number of day.. 
We at some 

wish to offer our profound apologies for 
any inconvenience caused our customers. 

PROMPT SHIPMENT ON ALL ORDERS 

$3700 
DON'T PAY MORE FOR SET 
TESTED LONG LIFE DEPEND- 
ABLE RADIO & TV TUBES 

Per BUY VIDEO INDIVIDUALLY drea BOXED ALL GUARANTEED 
FOR ONE YEAR OR YOUR MONEY BACK 

Some Standard Brand- Others With Famous VIDEO Brand 

0A2 5U4G 6106GT 12AT7 
0A3 5U8 6J4 12AU6 
0A4 5V40 6J5GT 12ÁU7 
0112 5V6GT 6J6 12ÁV8 
0C3 573 6K6GT 125V7 
024 5,4G 6L6 12AX4OT 
1A7OT 6A04 6N7GT 12AX7 
163GT 6AC7 654 12627 
1070 SAGS 667G 1264 
¡Fa 6AF4 65A7 126Á8 
1114 64114GT 65117Y 120E6 
1H5GT 6ÁK5 65C7 125M7 
1J6GT 6ÁL5 65F5 121177 
1L4 GAMS 65F7 12C1J8 
116 6ÁN4 6507 125Á7 
1LA8 6118 65.17 12507 
ILCS SAGS 65J7GT 125N7 
1L114 6A07GT 65K7GT 125J7GT 
1LNS SASS 65L7GT 125K7 
1N5GT 6457G 65N7GT 125N7GT 
154 6Á76 6507 12507 
155 6AU4GT 6557 12V6GT 
1T4 SAUSGT 85V7 12X4 
IU4 6AUG 678 14Á7 
lÚ5 68u5GT 6U4GT 1408 
IV2 SANS 6U70 1407 
1 %2 61%4.T GUS 19106G 
247 6Á.15.T 6V3 19T8 
2021 6046 6V6GT 24A 
2%2 6aC5 6W4GT 25AV5GT 
3A4 6807 6W6GT 251106.7 
3A5 6806 6 %4 25CD6G 
3ÁL5 60E5 6 8SGT 25Cu6 
3AÚ6 65066 6 %8 25L6GT 
3005 60116 6Y6G 251AaGT 
3C86 6016 7AS 2SZSGT 
3050T 68117 765 351607 
354 68L70T 707 35W4 
3V4 65N6 7C5 351'4 
4827 611066T 7C6 3523 
4897 61107 7C7 35 %567 
SAMS 6B75G 7F7 SOAS 
SANS 6027 7F8 5085 SA05 604 7u7 SOCS SATE 6086 707 SOL6GT SAW. 6CD6G 774 
5Á24 6CF6 724 80 
516 6CS6 12A6 117N7CT 
5T4 6CU6GT 12AN7GT 117P7GT 
578 6E5 12AT8 I 11723 

ELECTRIC COMPANY 
79 CLINTON PL. NEWARK, N. J. 

Phone HUmboldt 4.9848 
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NEW! 3 speed 
PORTABLE 
PHONO 
KIT from 

TRAN -KIT 

THE ONLY TRULY 
PORTABLE PHONOGRAPH 

3 transistor amplifier -push pull 
output printed circuit chassis - 
4 x 6 PM speaker 
Battery operated low -drain 
motor and amplifier 
Measures only l0 "x14 "x6" 
Light weight Tutone wood case 

Model 101 A -A two transistor 
regenerative receiver kit on a 
printed circuit board. Complete- 
ly subminiature components. 
Measures only 31/2"x2. 9/16 "x 
l' /e" in a Tutone plastic case. 
All kits complete with all parts 
and simple, easy to follow in- 
structions. 

Order from your dealer or jobber or 
for more information write today to: 

TRAN -RIT ELECTRONICS 
467 SOUTH Sth AVE.. DEPT. 8 MT. VERNON, N. Y. 

COYNE 
QUALITY 

TRAINING LOW 

ÉVSI TEES 
T 

RADIO- COLOR 
TV 

Only from famous COYNE do you get this 
modern up -to-the minute TV Home Training. 
Easy to follow instructions -fully illustrated 
with 2150 photos and diagrams. Not an old 
Radio Course with Television tacked on. In- 
cludes UHF and COLOR TY. Personal guid- 
ance by Coyne Staff. Practical Job Guides to 
help you EARN MONEY QUICKLY IN A 
TV -RADIO SALES AND SERVICE BUSI- 
NESS -part time or full time. COSTS 
MUCH LESS -pay only for training -no costly 
"put together kits. 
SEND COUPON FOR FREE BOOK 
SEND COUPON BELOW for free Book 
and full details including EASY PAY- 
MENT PLAN. NO COST OR OBLIGA- 
TION-NO SALESMAN WILL CALI.. 

8. W. COOKE. It C OYN E FOUNDED 1181 
PRES. 

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
500 S. Pauline Dept. C7 -HTS Chicago 12. Illinois 

COYNE ELECTRICAL SCHOOL 
Television Home Training Div. 
500 S. Paulina St., Chicago 12, I11., Dept. C7 -HT5 

Send FREE BOOK and details of your Television 
Home Training offer. 

Name 

Address 

City State 
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Operation of the new Signal Corps field facsimile set through jeep- mounted gear. 

New Army Facsimile Set and 

Sun -Powered Helmet Radio 
Portable radio facsimile 
system and sun -run helmet 

set shown by Signal Corps. 

TWO new electronic developments 
have recently been shown by the 

U. S. Army Signal Engineering Labora- 
tories, Ft. Monmouth, N. J. One of 
these is a new highly portable fac- 
simile set that can put a finished photo 
in the hands of a person miles away - 
five minutes after the photographer 
clicks the shutter. 

The new facsimile equipment fits 
easily into the back of a radio -equipped 
jeep or car and can send a picture to 
its companion receiver 40 miles away. 
The set can also send a photo thou- 
sands of miles, over standard telephoto 
lines or around the world, by long - 
range radio circuits. The new fac- 
simile, the fastest in the world, com- 
bines high -speed Army picture- sending 
techniques with a "Polaroid" film that 
produces a finished print a minute 
after exposure. No darkrooms or mes- 
sengers are needed for the unit which 
was built by the Times Facsimile 
Corp., New York, N. Y. 

In the case of the helmet radio, ex- 
periments have been conducted in 
which exposure to sunlight is all that 
would be needed to operate both trans- 
mitter and receiver for as long as a 
year. Long, narrow clusters of tiny 
solar cells are placed on either side of 
the crown of the helmet. These silicon 
wafers power the radio for normal 

daylight operation. They also charge 
four small nickel- cadmium storage 
batteries to supply peak current in 
daytime and to operate the set at 
night. Use of the solar cells in combi- 
nation with rechargeable nickel -cad- 
mium batteries would provide power 
for possibly a year or more. With the 
dry cells now used in the helmet radio, 
battery life is less than a day if used 
continuously. A transistorized power 
converter is used to raise the 4.5 -volt 
output of the solar -nickel- cadmium 
battery combination to the 50 volts re- 
quired for proper operation. The sun - 
battery version of the helmet radio is 
as light as the dry -battery version, 
which weighs less than a pound. 

Similar power is being considered for 
other light field radios. 

Tiny silicon wafers, or solar batteries, 
power this helmet radio in the field. 
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VISTAS D'ESPANA 
Laurindo Almeida, guitarist. Capitol 
8367. RIAA curve. Price $3.98. 

The wonderful guitar of Almeida is heard 
on this disc in a potpourri of Spanish works, 
most of which are fairly familiar. Albeniz is 
the composer represented on side one with his 
famous "Malaguena" and three other num- 
bers; Turinais the composer on the flip side 
with his "Sevillana" and other numbers. All 
are quite idiomatic of course and Almeida 
has ample opportunity to display his fabulous 
dexterity and his feeling for these works. 

Soundwise this is a guitar clean and pris- 
tine of tone, with a rich full bass and the 
high strings sharp and incisive. It is fasci- 
nating to hear Almeida play, as the recording 
has such clarity that one can hear the me- 
chanics of the playing ... all the finger 
noises and tick of the nails and the rapid 
sliding up and down the strings. On a good 
hi -fi system, a guitar recording of this quality 
is almost a literal re- creation of the instru- 
ment in your living room and a startling 
demonstration to use on the uninitiated. 

TCHAIKOVSKY 
SYMPHONY #6 (PATHETIQUE) 

L'Orchestre de la Suisse Romande con- 
ducted by Ernest Ansermet. London LL- 
1633. RIAA curve. Price $3.98. 

One might rightfully feel that this type of 
repertoire is not the best for Ernest Anser- 
met. Yet, surprisingly, on this disc he gives 
a fine account of himself in an exemplary 
reading, that finds him among the top run- 
ners. True, Ansermet does not have the pro- 
fundity of a Furtwangler nor the drive of 
Toscanini, but neither does he have some of 
the annoying mannerisms displayed by other 
conductors of this work. Ansermet plays 
everything fairly straight, essays a moderate 
pace and contributes one of the best march - 
scherzos on record. 

As far as sound is concerned, this is about 
the tops, with only the Kubelik /Mercury as 
any real competition. Luscious string tone 
here, fine rousing brass, very smooth wood- 
wind and percussion of notable impact and 
accuracy. Wrap it all up in some of London's 
most pervasive acoustics and this should find 
plenty of buyers. 

WAGNER 
PRELUDE AND GOOD FRIDAY 

SPELL 
SIEGFRIED IDYLL 
DIE MEISTERSINGER (PRELUDE) 

Pittsburgh Symphony Orchestra con- 
ducted by William Steinberg. Capitol 
P8368. RIAA curve. Price $3.98. 

Steinberg gives a good account of himself 
with these works especially in the "Parsifal" 
music. Superb playing from the Pittsburgh 
Orchestra and all is heard with a rich glow- 
ing sound aided by the dead quiet Capitol 
surfaces. Recommended. 

BACH AND HANDEL RECITAL 
Kirsten Flagstad, soprano, with London 
Philharmonic Orchestra conducted by 
Sir Adrian Boult. London LL1641. RIAA 
curve. Price $3.98. 

This is a wonderful recording and a pleas- 
ant surprise since very few people have ever 
associated Kirsten Flagstad with the works of 
Bach or Handel. Yet here she is in glorious 
voice singing such items as "Sheep May Safely 
Graze," "Jesu, Joy of Man's Desiring," "He 
Shall Feed His Flock," and "I Know That My 
Redeemer Liveth," among others. One would 
expect professional poise and a reasonable job 
on almost any kind of repertoire from a 
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singer the calibre of Madame Flagstad. Quite 
unexpected was the ease and polish with 
which she sang these, to her, unfamiliar 
works, imbuing them with the beauty of her 
great voice. Ably accompanied by Sir Adrian 
Boult and The London Philharmonic, this 
disc is an unqualified triumph. The London 
sound is superb, affording us a clean sonic 
picture of all participants. 

BRAHMS 
SYMPHONY #1 

Symphony of the Air conducted by Igor 
Markevitch. Decca DL9907. RIAA curve. 
Price $3.98. 

A disappointment and a great shame. 
Markevitch gives a remarkable performance, 
surely ranking with the best available on 
recordings and the Symphony of the Air 
sounds like the solid magnificent ensemble it 
was in the hey -dey of the Maestro. All is 
for naught because of the sound quality. This 
was made in this country, reportedly in Man- 
hattan Center, New York. I can't imagine 
what happened, but in the finished product, 
the strings are impossibly shrill and at the 
same time the bass is so heavily accented that 
it has literally no definition. All the enthu- 
siasm in the world for the performance and 
playing, can't erase the deficiences of the 
sound. 

BLOCH 
SUITE FOR VIOLA 
SUITE HEBRAIQUE 
MEDITATION AND PROCESSIONAL 

William Primrose, violist, and David 
Stimer, pianist. Capitol P8355. RIAA 
curve. Price $3.98. 

This recording marks the debut of William 
Primrose on the Capitol label and he has 
chosen the fantastic Bloch, "Suite for Viola" 
as his starting point and the other two Bloch 
works as the balance of his program. The 
"Suite for Viola" is a tremendously complex 
score, probably the most exacting piece in 
the entire viola literature. Primrose sweeps 
through this fascinating score with character- 
istic ease and the other works hold no terror 
for him. Primrose is. as always, fabulously 
dexterous and productive of that darkly rich, 
meltingly beautiful tone. The Capitol sound 
of viola and the piano accompaniment is clean 
and wide range and again, as nearly always, 
the surfaces are beautifully quiet. 

LISZT 
PIANO CONCERTO #1 

GRIEG 
PIANO CONCERTO IN A MINOR 

Richard Farrell, pianist, with Halle Or- 
chestra conducted by George Weldon. 
Mercury MG50126. RIAA curve. Price 
$3.98. 

Mercury has built up an enviable reputa- 
tion with its symphonic recordings. Many 
people, however, have lamented the fact that 
they have never applied the "Olympian Tech- 
nique" to the field of concerto recording. 
That was true up until last year in England 
when they finally entered the concerto sweep- 
stakes with this recording of these two well - 
ridden warhorses. 

The brilliant young Australian pianist Rich- 
ard Farrell, was elected to perform the works. 
And now we have this disc for the evidence 
of our ears. As most readers probably know, 
the "Olympian Technique" is based on the 
use of single Telefunken microphone sus- 
pended a certain distance above and in front 
of the performing group. It has worked su- 
perbly in symphonies. but as applied to a 
concerto it was flying in the face of all re- 
cording convention, which dictated that two 
or more mikes were necessary in concerto 
pickups. 

Well. what magic formula the .Mercury en- 
gineers use I don't know, but in this record- 
ing they stuck by their guns and used but a 

single Telefunken mike and have come up 
with a beautifully balanced concerto. The 
recording favors neither the orchestra nor 
the piano. The sound is superb with a very 
crisp, clean piano heard against the equally 
clean orchestra. Piano transients are ultra - 
sharp and undistorted, dynamic range is far 
wider than that found in piano concertos 
recorded in the usual fashion. About the only 
thing one might quibble about, is that in 
some very hard -played percussive passages, 
some hammer action noise could be heard. 

As to the performance, Mr. Farrell turns 
out to be a pianist in the romantic tradition. 
His tempi are slower than most of his slick 
contemporaries, his phrasing well- turned, de- 
liberate. He has a robust tone, facile tech- 
nique, warmth, and expression. A well - 
equipped young man who will bear watching, 
he is as yet, however, no match for a Ruben- 
stein. All things considered, he handles things 
well enough so that those who prefer this 
recording for sound alone, will not have to 
apologize for the performance. 

HAYDN 
SYMPHONY # 100 (MILITARY) 
SYMPHONY #101 (CLOCK) 

Vienna State Opera Orchestra conducted 
by Mogens Woldike. Vanguard VRS492. 
RIAA curve. Price $3.98. 

You can't miss on a combination like this 
Haydn scholar and brilliant conductor 

Woldike, the superb orchestra of the Volks- 
oper, and Vanguard's most estimable hi -fi 
sound I Woldike's handling of these two well - 
known Haydn scores is nothing short of 
masterful. His tempi are authentic and rea- 
sonable, his phrasing and dynamics not 
grossly exaggerated as in several other re- 
cordings one could name, and, above all, in 
refutation of his background, Woldike is 
never the pedant and the scores remain pli- 
able and interesting. 

The famous drum and the snares and cym- 
bal of the "Military" symphony are surely 
present and cleanly articulate, but they are 
not played forte and remain well- mannered, 
at the proper level in the score. Gorgeous 
string tone here and woodwind of outstand- 
ing realism. All other elements are cleanly 
reproduced, and as a final touch we add 
spacious acoustics to contribute a compelling 
sense of "liveness" to a delightful recording. 

STRAUSS, RICHARD 
LE BOURGEOIS GENTILHOMME 

Berlin Philharmonic Orchestra con- 
ducted by Ferdinand Leitner. Decca DL- 
9903. RIAA curve. Price $3.98. 

This is one of Strauss' most hard -to- digest 
works, but after several hearings, it sorts it- 
self out and one realizes this has many in- 
teresting and delightful moments. The read- 
ing by the late Clemens Krauss has always 
been highly regarded and at one time Reiner 
was considered quite a protagonist of this 
score. For the historical minded, there is a 
dismal- sounding recording conducted by 
Strauss himself. 

I can find little to quibble about in this 
venture by Leitner. He indulges in no idio- 
syncrasies, takes no liberties and, in general, 
turns in a first -rate performance. Soundwise 
this has an edge over all its competitors, espe- 
daily in terms of string tone, with a special 
nod towards the beautiful cello section of the 
Berliners. In short, this is an eminently ac- 
ceptable recording. 

KATHLEEN FERRIER MEMORIAL 
ALBUM 

London LL1529. RIAA curve. Price 
$3.98. 

Kathleen Ferrier died of leukemia in 1953, 
at the height of her career. But her tragic 
death has not stilled forever that glorious 
voice ... we have the legacy of her record- 
ings to enjoy and enjoy again. This is a 
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collection of songs she made famous in her 
lifetime ... Schubert and Schumann lieder; 
"Art Thou Troubled" from Handel's "Rode - 
linda"; "What Is Life" from Gluck's "Orfeo 
ed Euridice"; Handel's "Largo" and "O Rest 
in the Lord" from Mendelssohn's "Elijah." 
These works were recorded over a period of 
years . in some the sound seemed dated, 
there is even an annoying hum in one section. 
Most, however, are fairly good recordings 
which are sufficient for us to savor the warm 
humanness, the deep -felt expression, the sheer 
tonal beauty of this magnificent voice. 

If you have never known the lovely voice 
of Kathleen Ferrier, you should try this al- 
bum. For Ferrier fans, no further comment 
should be necessary. 

Jazz Corner 
TED HEATH AT CARNEGIE HALL 

Ted Heath and his orchestra. London 
LL1566. RIAA curve. Price $3.98. 

Ted Heath admirers who attended the 
Carnegie Hall concert can relive that night 
with this album, complete even unto clap- 
ping, yells, and whistles. All others will get 
a kick out of the terrific show Heath puts on. 
Some numbers are American classics like 
"Perdido," "Autumn in New York," and 
"Lullaby in Rhythm," others are Heath orig- 
inals or of British derivation. This is a hard 
swingin' group, no doubt of that, and they 
play with great style and verve. Soundwise 
this is quite good, with bright punchy brass, 
heavy, accurate, well- accented percussion, 
and the ubiquitous saxes straddling the tonal 
spectrum. 

NEW YORK JAZZ QUARTET GOES 
NATIVE 

Herbie Mann, flute; Mat Mathews, accor- 
dion; Joe Puma, guitar; Whitey Mitchell, 
bass. Elektra EKL -118. RIAA curve. 
Price $3.98. 

Elektra is turning out some sensationally 
hi -fi recordings these days, still staying for 
the most part with small combos or individ- 
uals. The New York Jazz Quartet is a typical 
group ... four highly talented lads addicted 
to a sort of "cool," "progressive" type of jazz 
of the style generally favored at spots like the 
famous, "Embers." On this disc they have 
temporarily forsaken the "cool school" for an 
interesting experiment in trying to fuse jazz 
elements with Latin and Afro -Cuban ma- 
terial. 

In this endeavor they were assisted by 
drummers, Manuel Ramos and Teiji Ito. 
Spread over eleven numbers on two sides the 
results were highly interesting and, if hard to 
understand as a musical form, why just skip 
it and enjoy the terrific hi -fi sound! Actu- 
ally the boys succeeded rather well and the 
fusion of jazz and Latin music is not as 
radical as it might first appear. Recording is 
close -up highly detailed type, wrapped in 
spacious acoustics for liveness. Every instru- 
ment is sharply articulate, wide in frequency 
response, and there was no apparent tran- 
sient distortion. Try this for something differ- 
ent. 

MAX ROACH PLUS FOUR 
EmArcy MG36098. RIAA curve. Price 
$3.98. 

Max Roach, the sensational drummer man 
of the Brown -Roach combo, sustained a ter- 
rible loss in 1956 when his partner and friend, 
Clifford Brown, was killed in an automobile 
accident. Killed in the same wreck was an- 
other friend and pianist of the group, Richard 
Powell. After the initial shock wore off, Max 
set about finding the proper kind of musi- 
cians to rebuild his combo. He eventually 
settled on Kenny Dorham for trumpet and 
Ray Bryant for piano and called his new 
group "Max Roach plus Four." 

This is the first recording of this new outfit 
and their debut can only be described as sen- 
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The new ERIE D -57 
Catalog, including the com- 
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can't supply you, write us, 
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This is the new 

THE AUTOMATIC RECORD 

The problems of dust, lint, and static buildup on phonograph records and pickup styli have 
been solved by this ingenious new invention which cleans the record as it is being played. The 
plush pad, mounted on its own arm (above), is slightly moistened with the special, harmless 
activating fluid supplied in a replaceable applicator. This helps to loosen groove dust and 
dirt, which is then collected by the nylon brush and pad. It also eliminates the static charge 
present in all records. Every point on an LP record is cleaned by the wide pad approximately 
one hundred times during a single play. Only $S.75 complete with fluid! 

Electro -Sonic Laboratories, Inc. 
Dept. R 35 -S4 Thirty-sixth Street Long Island City 6, N.Y. 

FOR L I S T E N I N G AT I T S BEST 
139 



RAD -TEL TUBE 

Now in our new 
larger quarters 

to serve you better 
NEW HOME SPECIAL 

Chest Microphone TD1 

Ideal for mobile or in the shack corn. 
/4 plate with two straps for hanging IA around neck and firm positioning 

fC against chest. Leaves hands free for 
1p driving, writing, etc. 

Ideal 3 positron switch. l- C 95 Press to talk for break in .7 

or fast comeback. 2 -Off. . each 

3 -On. Mike impedance 
200 ohm. 6' three conduc- 

$2 
45 

for rugged cord with a e lots of3 
P1.58 plug. 

Write for Free, Complete Catalog 
of Tubes and Parts 

- - -- EXPORT INQUIRIES INVITED - - -- 
TERMS: 250o deposit must accom- 
pany all orders- balance C.O.D. All 
slboments F.O.B. Irvington ware- 

R 
adhouse. 

No Handling Charge 

PLEASE: Send 
Allow 

full re- Tel 
1911E Si 

pOstag. anlow 
ave 

Not Anil. TUBE CO. C.O.Dageharges. sUn. With Any 
Other Tube used money refunded. 

Mall Order Co. Subject to prior sale. 

55 Chambers St. Newark 5, N. J. ï 

ray_ lectric 
You 

HOUSE 

or Cruise 

J 

IELRE CONVERTERS 
Give 

110 A'.C. 
CURRENT 

fE,Nk ANYWHERE 
/ You Drive 

LIST "' 

For 6 and 12 Volt $` Co, Batteries- 

Watts 
10 to up Ain 

125 Watts 

NO INSTALLATION PORTABLE 
ust plug into cigar lighter 

on dash of car, truck, or 
boat -and away we go 

OPERATE ' PORTABLE TV, 
SMALL DO -IT- YOURSELF 4,- 

TOOLS WHEREVER NEEDED 
`Ìgti 

One of the great conven- 
fences of our electronic age DICTATION 

101 6 aii, r "r,ilyr 

USES; r 
AV .64 

ALL ELECTRIC DO IT- 
SHAVERS HOBBY 

SEE YOUR ELECTRONIC PARTS DEALER 

TERADO COMPANY 

G 
TV 

At 
.rI` 
` Ir 

... p 
YOURSELF 

TOOLS 

OR JOBBER 

DESIGNERS 8 MERS. OF ELECTRONIC EQUIPMENT SINCE 19,1 

1058 RAYMOND AVE., ST. PAUL 14, MINNESOTA 

140 

sational. This is jazz of the rock -'em, sock - 
'em school. A frantic hard drivin' bunch 
who blow up more sound than some bigger 
orchestras. Most of the Four take their solos 
with Max taking his breaks and backing up 
the others at all times with his tremendous 
beat. In three standards and three originals, 
these boys really blow up a storm. In one of 
the originals, "Dr. Free- Zee," Max does a 
two -track stunt with drums and tympani 
which is wildly exciting. Big bonus through- 
out this record is the amazing sound. This is 
the most incredibly 'live" jazz sound I've 
heard in a long time. The recording is ultra - 
close, ultra- detailed, and since a group this 
small could conceivably be playing in your 
living room ... playing this back at the 
approximate levels that would obtain if they 
were in person is uncanny in its realism. 

Audio Sweep Generator 
(Continued from page 65) 

tube grid in terms of frequency. This 
is done as follows. Set switch 2, to the 
"Auto." position. Now connect an os- 
cilloscope (the vertical deflection of 
which has been previously voltage cali- 
brated) across the "Cal." jacks on 
the front panel. Adjust R. to produce 
a peak voltage on the scope equal to 

the v.t.v.m. reading taken previously 
at 20 kc. This means that the audio 
sweep is now going from zero to 20 
kc. If the intermediate settings of R. 
are calibrated in frequency and the 
voltages at the "Cal." jacks known for 
each frequency setting of Rt6, then 
these voltages corresponding to a spe- 
cific frequency can be picked off the 
saw -tooth wave displayed on the scope. 
These frequencies can then be perma- 
nently marked on a lucite screen 
which can be fitted over the face of 
the scope whenever the audio fre- 
quency sweep generator is used. Of 
course the calibration process isn't too 
easy, but once it is set up recalibra- 
tion of the zero and 20 kc. points can 
be accomplished quite easily. During 
use, an occasional resetting of the zero 
beat by means of trimmer C. may be 
necessary to insure the continued ac- 
curacy of readings. 

The equipment is now calibrated 
and ready for use. Fig. 1 shows the set 
up when testing an amplifier. The re- 
sponse of the amplifier will be dis- 
played on the scope. Fig. 2 shows a 
typical pattern produced by a fairly 
limited band audio amplifier. 48- 

"SURGISTOR" PROLONGS TUBE LIFE 

SINCE the resistance of tube heaters is 
normally much lower when cold than 

when hot, the inrushing surge of cur- 
rent that occurs when any tube -operated 
equipment is first turned on is quite 
heavy. Flaking of the cathode material, 
heater -cathode shorts, and early decline 
of mutual conductance are some defects 
encouraged by this condition. There is 
also evidence that components other 
than tubes, such as electrolytic capaci- 
tors and dry -disc rectifiers, suffer from 
this surge. 

Since TV receivers, radios, hi -fi equip- 
ment, and other electronic devices found 
in the home are cycled on and off fre- 
quently, these surges become an impor- 
tant factor in the reliability of such in- 
struments: about 80 per-cent of all 
service calls are handled by tube re- 
placement alone. 

Effective, automatic reduction of the 
punishing inrush current is provided by 
the "Surgistor," a simple device mar- 
keted by Wuerth Tube -Saver Corp. The 
compact unit, shown in Fig. 1, is per- 
manently connected in series with one 
side of the power line, and may be con- 
cealed behind the receiver or other de- 
vice. It contains a resistive element 
sealed in a small rectangular case. A 
bracket at one end supports the sta- 
tionary contact of a thermal relay. The 
bracket at the other end supports the 
bi -metal blade and moving contact of the 
relay so that, when the relay is closed, 
the resistor is shorted out. 

With the "Surgistor" wired in place 
and the equipment turned on, the fixed 

Fig. 1. A surge -limiting resistor com- 
bined with a time-delay thermal relay. 

resistance limits the initial surge to the 
set severely, usually to about 25 per- 
cent of normal line voltage. 

As tube filaments heat their resistance 
increases, and about 60 per -cent of line 
voltage is going to the set in a few sec- 
onds. About the time (approximately 
10 seconds) that heater resistances have 
stabilized, the heat generated by the re- 
sistor closes the relay. This shunts out 
the resistor and places full line voltage 
on the equipment. Although the re- 
sistor then cools, the heat of full line - 
current flow through the bi -metal blade 
keeps the contacts closed. When the 
equipment is turned off, the resultant 
cooling of the contacts opens the relay, 
which is then ready to go back to work 
next time the device is turned on. 

Tests by apparatus manufacturers, 
testing agencies, and the Armed Forces 
indicate substantial increases in tube 
life when the "Surgistor" is used. In a 
check of mutual conductance alone, two 
similar groups of tubes were operated in 
equipment with and without the "Surg- 
istor" over a period of four months. 
Tubes in group "A" of Fig. 2 were pro- 
tected by a "Surgistor." Mutual con- 
ductance of the tubes in group `B," un- 
protected, fell off three times as fast. 

Fig. 2. Tubes in group A, protected by 
the "Surgistor," maintained efficiency. 

27 

1'26 

626 

m24 

23 

\ 
S`` 

-- 

í 
, 

I6 , l0 e 30 IS I 27 ,, II 2114e ,, 
0CT'S41 WV '54 DEC '54 I JAN. '55 I FEb5 

RADIO & TELEVISION NEWS 



Practical Color TV 
(Continued from page 57) 

that of a monochrome receiver for 
those circuits which will handle the 
monochrome signal. Following this 
reasoning, a color receiver, irrespec- 
tive of make or model, can be looked 
upon as a monochrome receiver with a 
different type of picture tube and the 
additional circuitry needed for the re- 
production of color. This is illustrated 
in Fig. 1. 

The block diagram shows a basic 
color receiver, with each block repre- 
senting a section or group of circuits 
which function in a prescribed manner 
and contribute in a definite way to the 
image appearing on the face of the 
picture tube or sound produced by the 
speaker. Notice that the blocks lo- 
cated to the left of the dotted line are 
the same type of circuits found in a 
monochrome receiver. If the block la- 
beled "color circuits" were removed 
and the word "color" were deleted 
from the picture -tube block, a typical 
monochrome receiver block diagram 
would remain. A monochrome signal 
will be handled by the color receiver 
in essentially the same manner as does 
a monochrome receiver. The color cir- 
cuits, during a monochrome transmis- 
sion, will not be operative and the 
color picture tube will reproduce a 
black- and -white picture. 

Irrespective of the new circuits 
which may be employed in a color re- 
ceiver, they will still make use of 
vacuum tubes, resistors, capacitors, 
coils, transformers, and the like. For 
this reason, the same servicing tech- 
niques and practices now followed for 
monochrome receivers can also be ap- 
plied to color servicing. The experience 
gained through servicing monochrome 
receivers will be of definite value in 
color. If the service technician is 
familiar with monochrome circuitry, 
he has more than half the battle won. 

A color receiver is made up of ap- 
proximately 50" monochrome circuits, 
30% monochrome circuits with slight 
modification, and only 20% new cir- 
cuits. The 30% monochrome circuits 
with slight modification differ only in 
application and not in function or op- 
eration. As an example, the high -volt- 
age circuit in one color set delivers 25 
kv. at a current drain of approximate- 
ly 800 microamperes. This, plus other 
requirements, necessitates heavier com- 
ponents, new tube types, and a sche- 
matic diagram which may seem to be 
different. However, upon close exam- 
ination, it will be obvious that this cir- 
cuit operates much the same as mono- 
chrome high -voltage circuits and that 
it can be serviced by using the same 
procedures and techniques. Thus, only 
20% of the circuits in a color receiver 
will be unfamiliar to the service tech- 
nician. 

There are only four major differ- 
ences between a color and mono- 
chrome receiver as far as the service 
technician is concerned. Two of the 
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t -in KITS 
IN Advanced designs for the best 

in high fidelity reproduction 
IN Build and save 

do -it- yourself 
I/ See them at your local 

radio parts distributor 

/I,el(l60 WATT 

HIGH FIDELITY 

AMPLIFIER - w- PREAMP KIT 

AMPLIFIER- 

An integrated high power amplifier package for the 
audio perfectionist - complete with versatile pre- 
amplifier in one compact high styled unit - at a 
budget price. Undistorted power output is guaranteed 
to be 60 watts from 20 to 20,000 cps. Intermodu- 
lation is I/ at 60 watts and below 0.25% at 
ordinary listening levels. 
Model 19K- 579.95 
Cabinet 7.50 

.1e/.1) 25 WATT 

HIGH FIDELITY 

AMPLIFIER - 

PREAMP KIT 

Top quality integrated amplifier preamplifier system 
on a single chassis at exceptionally low price. Per- 
formance equals or exceeds any available amplifier 
up to rated power of 25 watts. 
Model 21K ... ._ 559.95 
Cabinet _ 7.50 

WILLIAMSON 
TYPE 

20 -WATT 
AMPLIFIER 

Frequency response fiat and 
smooth thru entire audible range 
Less than .0025 distortion at normal 
listening levels Excellent transient characteristics; 
Model TM-15A, complete with tubes - sockets, 
terminal strips, and connectors mounted.. .......$49.95 

PREAMPLIFIER 

with Cathode 

Follower Output 

4 input channels Separate bass and treble 
controls 3- position equalizer AC outlet for 
auxiliary equipment Powered by main amplifier. 
Model TM -17P, complete. $19.95 

four are illustrated in Fig. 1, the color 
picture tube and the additional cir- 
cuitry for the reception of color. 

The picture tube is, in many ways, 
the heart of the entire receiver. This 
tube performs the final act in the re- 
production of the televised scene as it 
converts the electrical signal impulses 
into the color light variations. Under- 
standing the color picture tube's func- 
tion and operation is important. 

The color circuits are also new and 
different, as they function to process 
the new color portion of the transmit- 
ted signal. Understanding the function 
and operation of these new circuits is 
a prime requisite for signal tracing or 
analyzing circuit failures when trou- 
bleshooting. 

The other two major differences be- 
tween a color and a monochrome re- 
ceiver are concerned with the nature 

of the color signal transmitted by the 
station and the new service techniques 
that will be required. 

Color techniques involve more than 
just the servicing procedures neces- 
sary with the new type of picture tube 
and color circuitry. Also involved are 
new types of test equipment needed 
for such troubleshooting. 

If the technician understands the op- 
eration of the circuits in a monochrome 
receiver, the functioning of the mono- 
chrome picture tube, the fundamentals 
of the transmitted monochrome signal, 
and can adequately service mono- 
chrome receivers, all that will be re- 
quired to place him in a position to 
service color receivers is that he be- 
come familiar with the four areas out- 
lined. These areas will be explored in 
subsequent articles. 

(To be continued) 

TRANSISTOR AUTO -SET HINTS 
By A. VON ZOOK 

THESE suggestions were specifically 
I worked out for Philco auto radios like 
models C -5705, C -5707, C -5709, and 
P -5703, found in 1957 Chrysler and 
Plymouth cars. However, they will be 
equally useful on the number of other 
transistorized auto radios with similar 
circuits. 

A bias pot that will require adjust- 
ment from time to time is found on these 
receivers. When making this adjustment, 
use a fiber tool rather than a metallic 
one. The latter may short the transistor 
to ground, destroying an otherwise good 
unit. 

The transistor is mounted on a sepa- 
rate plate or heat sink, insulated from 
the chassis, and the collector connection 

is common to the heat sink. Shorting to 
the chassis from this point will thus re- 
sult in a no- output symptom and ruin 
the transistor. Never connect the "A" 
battery return to this plate or you'll be 
in serious trouble. 

When installing a new transistor, 
make sure it contacts the flat surface 
of the sink firmly, or heat dissipation 
will be poor. Never operate these sets 
without a speaker or equivalent load, 
for this too may end the transistor's 
life. Even an open bias pot can bring 
early death. If a new transistor is in- 
stalled, adjust the pot to read .75 volt 
(or other value specified in other sets) 
with d.c. meter between heat sink and 
chassis. -30- 

TELEVISION IN THE U.S.S.R. 
By PROF. A. V. J. MARTIN 

TODAY 
there are thirteen television 

I transmitters in operation in the 
U.S.S.R. with only three of them trans- 
mitting daily programs -the stations in 
Moscow, Leningrad, and Kiev. 

According to Russian information 
sources, there are approximately ten 
million viewers for the programs of all 
thirteen stations. 

Projected construction visualizes some 
75 transmitters on the air by 1960, 
mainly in the principal industrial towns. 

MI -F1 

FM TUNER 

Self- contained power supply Tuning range 87.109 
Mc 200Kc IF bandwidth Grounded -grid RF 

stage AFC with front- control cutoff Micro - 
vernier tuning No -drift ratio detector 4 uy 
sensitivity for 20 db quieting - Standard de- 
emphasis network .8 volt RMS cathode-follower 
output 3.2 volt RMS highimpedance output 

300 ohm input impedance Switch- controlled 
AC receptacle for auxiliary equipment. 
Model FM -18, complete with punched chassis. tubes, 
and hardware (less wire and solder)........ -........_$29.50 

IE.a product of 
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TV Chassis Kit 
For Picture Tubes 
Up to 21" (70 °) 

The most up -to -date TV 
kit, with the latest im- 
provements. Coils are 
°readjusted and tuned at 
the factory. Sockets, 
terminal strips and con 

nectors riveted on chassis Super -selective, 12- channel 
turret tuner New 600 ma, rugged, low -drain tubes 

Operates Iv elestrostatic -focus pin tubes Circuit - 
sensitivity of 9 microvolts at 20 v p -p Three -stage 
stagger -tuned IF AGC Synchro -guide horizontal hold 
with AFC Size 17" x 17" x 9 ". 
Model 5516W ...Same as above but with If 
section fully wired and aligned Uses Standard 
tuner (sensitivity 7 µv) $99.50 

Write for latest catalog of complete Tech, Molter line 

The estimated audience is set at 25 mil- 
lion. The total population of the U.S.S.R. 
is roughly 200 million. To link these 
transmitters, 10,000 kilometers (6000 
miles) of coax will have to be installed. 

The exact number of TV receivers is 
not known but is estimated at 2 million. 
Each receiver is watched by a number of 
persons and some sets belong to cities. 

By American standards, screen sizes 
are small -most sets having 7 -inch pic- 
ture tubes. -3- 
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5 tubes. 
Model 3B5K, complete with tubes and hand- 
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TRAVEL THEME IN PROMOTION 
RCA Victor Radio and "Victrola" 

Div. announces that this year's record 
projected travel figures are a prime in- 
fluence in its promotional and mer- 
chandising plans for the 1957 portable 
radio peak sales season. 

Portable dealer aids carrying out the 
travel theme include six 4 -color travel 
posters which feature photographs of 
world famous landmarks. Each 22" x 
34" poster carries copy on a different 
portable or transistor radio manufac- 
tured by the company. Six die -cut 
cards in the form of pixies fit snugly 
over portable sets, each pointing out 
a sales feature of the radio. 

The in -store materials are rounded 
out with a door- hanger with printed 
messages on both sides, window 
streamers, and counter booklets. 

s s s 

THE JENSEN "HI- FI -ER" 
Jensen Iniu.aries. Inc., is building 

brand new "profits- for -dealers" into 
its latest merchandiser. 

This attractive diamond needle kit 
comes in a book -shaped package and 
contains a "full complement of essen- 
tial components," including the needle. 

The company's "Hi- Fi -Er" consists 
of the following products: diamond 
needle; a 50 power microscope for 
checking the needle in the cartridge: 
the firm's "Silcloth" for de- staticizing 

records; record sweep to clean record 
grooves while playing; set of needle 
and cartridge installation tools; and 
an informative booklet on record and 
needle care. 

, z 

NEW FLOOR MERCHANDISER 
The special products division of 

Stromberg- Carlson, division of General 
Dynamics Corp.. announces a new floor 
merchandiser. Model DA -32, for point - 
of -sale display of its line of commer- 
cial audio equipment. 

The unit provides a maximum of dis- 
play for amplifiers, speakers, micro- 
phones, speaker housings, and acces- 
sories, and measures 5'5" high, 4' wide. 
and 18" deep. The over -all coloring of 
the merchandiser is green and white, 
August, 1;57 

En¡oy the Prestige of 

A Field Assignment 
with BENDIX RADIO! 

ELECTRONIC 
FIELD 

ENGINEERS 
Enginee,n9 degree 

or 

equivalent eve,. 
ence electronic 

system, re gird 

FIELD SERVICE 
TECHNICIANS 

Technical school. et., 

Ih, 

ée Çeo,s eaPe.i. 

M 
`d. 

m,eaai,y 

reelable. 

Pride in your work and your 

recognition in the,innedr 
man's 

Timportant oounhY' advance 
he app 
pokily is important to jour 

future! Excellent 
starting salaries 

Simply drop us a postal card 
stating education & experience. 
We'll arrange for a personal 
interview. 

Address: 
MR. O. A. BOWMAN 
Field Engineering 

and field allowances-they're 
Im- 

portant to the family! You will 

obtain all these advantages when 

you choose a field assignment 

with the leader in its field - 
Bendix Radio! 

7en&/cdio 
DIVISION OF BENDIX AVIATION CORP. 
SMITH & GREENSPRING AVENUES 

BALTIMORE 9, MARYLAND 

NOW ... Check Vibrators 
In ANY Tube Checker 

SENCORE 

ttVIBRA"Rl, 
AA pt 

MODEL 

VB -2 

2 ADAPTORS 
1 IN 

Checks Both Three 

and Four Prone 

Vibrators 

LEARN 

Merely plug into any tube 
checker. Set for 6AX4 

(or 6SN7) for 6 Volt Vibra- 
tars and 12AX4 (or 12SN7) 

for 12 Volt Vibrators. 
Two lamps viewed through ONLY á275 

tap of adaptor indicate 
DEALER NET whether or not Vibrator 

needs replacing. Rugged - Made of steel. 
Replaceable but unbreakable =51 indicating 

Lamps. Operates easily with Sencore LC2 Leakage 
Checker. Complete instructions r s. screened on 

front. 
At leading 
distributors 

everywhere MANUFACTURED ST 

SERVICE 
INSTRUMENTS CORP. 

171 OFFICIAL RD. ADDISON, ILL. 

POPULAR 
SE NCOR E PRODUCTS 

Transistor 
Tester 
Leakaee 
Checker 
Filament 
Tester 
Handy 

TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 
Vet and Non- Veterans -Get practical training 
in trip opportunity fields. Prepare now for a better job 
and a real future. Advanced education or previous 
experience not needed. Employment, service to 
graduates. 

Enroll NOW -Pay Later 
Finance Plan and Easy Payment Plan. Also Part 
Time Employment help for students. Training in 
Refrigeration and Electric Appliances can be included. 

FREE BOOK Clip coupon for Big Free Illus- 
trated Book. No obligation and 

No ul II"il( (-cal. Act NOW. 
B. W. Cooke, Jr., President OPERATED 

NOT FOR PROFIT 

C QYN E 500 S. Paulina, Ch Chicago 
Dept. C7-85H 

r B. W. COOKE, Jr.. Pres. 
COYNE Electrical School 
500 S. Paulina St., Chicago 12, III. Dept. C7-85H 

Send FREE BOOK and full details on: 
TELEVISION -RADIO 
ELECTRICITY -ELECTRONICS 

NAME 

ADDRESS 

a 
I_ 

CITY STATE J 
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The 
POUNDER" 
ALL NEW 

MYSTERY PACKAGE 

of ELECTRONIC PARTS 
,l,s Another THRILLING 

? .Ill ?/ Doun4s oFLBRANDPNEW uead ó 
Govt. Su YO us. 

n ! 
Worth 540.00 Perfect GO For i OUR PRICE Hams, etc. 

1 ? 
Send 

1. i Enouah 

95 
NOTE p. e ;c - ta Cover Mail inn 

caste. 
Try'v 

? 
EXCESS REFUNDED 

s.nsr 
' 

y - BUTTERFLY 

__ 
t 

CONDENSERS 

YOUR CHOICE 

A ,5495 
Fyn svw 

Dice 
._.a. oR.c- t-13745 

These veils make 

eIEC the 
for y high `D. frequency trans- TYPE 

_ ittert, receivers, 
Dia. 

ae ose ye meters, 
_ 

a...- wu.... and oscillators. 

RELAYS 
3VDC 11.OHMS D.P.D.T. 
3A. CONTACTS $1.29 

6VDC 24 -OHMS D.P.D.T. 
BA. CONTACTS $1.95 

110VAC 15A. CON- 
TACTS S.P.5.7. $1.75 

TELEPHONE TYPE 7500 
OHMS S.P.O.T. 2A. 
CONTACTS 52.49 

OIL 

w 
-t 

Me 

CONDENSER 

$165 
R FD. 3000 voc. Pyrenvl 
int ,Mkum. 

Mlá. °3000 
V.De . 

d.4 re 
removed 

- 
GE 

túM 

Pyranol Od 
CONDENSER 

330 
,.a 

NEW 954 
PHOTO ELECTRIC CELL 

j, toroA as vu nIuI 

ouncl Pro. 
954('',.::.'i 

e A arm 
ii 

_, m..° 

Removed 
a ,, 

vrlyT.a 

illy 

RCA Output 
Transformer .. .,T5 23 

ri. SUOa ohm* output 
SO 

SEC. 

.2 500 hMs 
ll.rióo cr ñit. 

ALLPURPOSE 
TRANSFORMER 

,-_,n, 

t 

®. 

FIL 

RI. 117 v. 
0 ere. w e. 

' 

s 

#495 

1, 95 

a Hi Gain Dynamic Mike Kif 
uses 

tarme Kf $i9S 
Wm Mlihe. 

Klee 

CAP, 

°5° e:,^ o 
Frio 

CPS rD ea m Funihee. BRAND NEW 

SWING CHOKE ; 100 
x4.711 530 595 Tharearon TisÓO). 

FT 

ASSORTED 
CRYSTALS 

FT-241A FT -1718 
Holders FREO. 
2015 KC to 38.1 

$795 
BUY IN 

THE U.S.A. 

with order or 25' 
-BALANCE C.O.D. 

NET F.O.B. DETROIT 
ORDER $2.00 

8 -9400 

8, Mithiga 

AUDIO CHOKE 
HRIML.4,500 N.I. . , 
15.000 hatelUldre. I® 
sln: llA'+K'+ys'. te 
Ideal Ur r+4lt ceetrel 
planes. buts, etc 954 

ALLIGATOR CLIP 
cinq type with q q 

s "¡ 2IK25t ot can TL 1 7. spade 

FRNAoíico. 
249 GRAND RIVER 

-243 
Type 
RANGE 
MC. 

l' $50.00 
Value 

HOTTEST 

TERMS: Cash 
DOWN 

ALL PRICES 
MINIMUM 

Tyler 

Detroit 

110V, AC POWER SUPPLY 

FOR 274N RECEIVERS 
Just plug it into the rear of your 
274 -N RECEIVER ... any model. 
Complete kit and black metal 
case, with ALL parts and dia- 
grams. Simple and easy to build 

in a jiffy. Delivers 24 volts plus B voltage. No 
wiring changes to be made. Designed especially 
for the 274 -N receiver. Only S8.95. 
Filament trans. for 274N receiver.. Pri. 110V, 
60 cy. AC. Sec. 24v Cd .6A. An excellent buy 
at 51.95 ea. 

SPLINED TUNING KNOB 
FOR 274N RECEIVERS 

An exclusive O -R item manu- 
factured for us. Fits BC-4 5 3, 
BC -454 and other 274N re- v` */ 
ceivers. This is a really hard - 
to- obtain item. Only.. 89e ea. 

OFFENBACH- REIMUS 
1564 Market Street, San Francisco, Calif. 
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and the shelving is finished in a 
scratch- resistant enamel. The unit is 
shipped knocked down, and it can be 
assembled quite easily, 

* * * 

RADIO BATTERY DISPLAY 
A new radio battery merchandiser is 

being offered by the Ray -O -Vac Co. 
The RB -1 is a compact, all -metal 

unit and solves the problem of display 

AM ON WOW SATTEAIES -- - 

space at the retail level. It ships flat 
but requires only a few seconds to set 
up. 

This display makes a distinctive 
floor stand. Without the legs, it can 
be set on a counter or hung on the 
wall. 

The unit is available to all of the 
firm's radio battery dealers. 

* * 

AUTO AERIAL COUNTER STAND 
A new colorful counter stand for 

United Motors System Delco auto aer- 

ials is now being featured by the com- 
pany's electronic parts distributors. 

The stand, which features a mount 
to display the aerial and a handy 
"pocket" for carrying descriptive lit- 
erature, is made from heavy durable 
cardboard. It is easy to assemble and 
carries the company's orange and blue 
colors. 

GRILLE CLOTH DISPLAY 
Newcastle Fabric Corp., manufac- 

turer of "Acoustone grille cloth, has 
announced that its new "Picture Gal- 
lery" pattern selector will be available 
from its representatives. 

Professional Tape Recorder 

ROYAL i o e 
Top Professional Performance 

Records Stereo ... Plays Stereo 
2 20 Watt output Amps. 

3 Speeds Up to 10" Reels 
4 Mike Inputs 

ONLY 5930 
Write for literature. 
Address Dept. RN-11 

With 
Case 

Sta+edaad awe( Ses .ncode(a. 

INTERNATIONAL RADIO 8 ELECTRONICS CORP. 

ELKHART, INDIANA 

YOUR COPIES OF 

RADIO 
.TV NEWS 

ARE VALUABLE! 

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

Now you can keep a year's copies of 
RADIO & TV NEWS in a rich -looking 
leatherette file that makes it easy to 
locate any issue for ready reference. 

Specially designed for RADIO & TV 
NEWS, this handy file -with its dis- 
tinctive, washable blue 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 RADIO & TV NEWS -always 
a ready source of valuable information. 
Order several of these RADIO & TV 
NEWS volume files today. They are 
$2.30 each, postpaid-3 for S7.00, or 6 
for $tg.00. Satisfaction guaranteed, or 
your money back. 

Order direct from: 

JESSE JONES BOX CORP. 
Dept. RN 

Box 5120, Philadelphia 41, Pa. 

(Established 1843) 

RADIO & TV NEWS 



The selector features six patterns 
per page, with each design having its 
own wood -tone frame around it. With 
36 individual patterns being so ..dis- 
played and carried in stock, it is ex- 
pected that an increased volume of 
business can be built by the distribu- 
tor who is going after industrial orders 
as well as the small custom builder's 
account. 

NEW DISPLAY BOXES 
Rye Sound Corp. has announced that 

all shipments of its earsets will now 
be made in attractive, colorful point- 

of -sale display boxes. Each of the 
boxes, measuring approximately 7"x 
3 "x2" will hold six individually pack- 
aged earsets. 

The boxes are brightly colored in 
yellow and black. One style box will 
be used for earsets for transistor ra- 
dios and television sets and a different 
box is planned for the company's line 
of earsets for dictating machines and 
other electronic uses. 

* 

RECEIVING TUBE AIDS 
RCA has made available to all of its 

distributors a new package to aid in 
the sale of receiving tubes for color 
television. 

In addition to a modern display 
panel, which is being shipped to the 
distributors, the firm will also send 
out promotion flyers which can be used 
for mailing to service dealer customers 
and for in -store giveaways, marking 
pencils for "bonus" use, distributor im- 
print stickers, a dealer indoor sign 
which provides a point -of -sale sign to 
advertise color TV servicing, plastic 
price list holders which help to keep 
the price list clean and handy for ready 
reference, receiving tube purchase con- 
tracts, color tube envelope stuffers 
which help to sell the importance of 
color TV in the growth of the servic- 
ing industry, and a tube shelf strip 
book which contains self- adhering 
strips of industry type numbers useful 
in keeping the tube supply in order. 

Complete information on these items 
is contained in an attractively pack- 
aged kit which is being sent to all dis- 
tributors. 

With the exception of the display 
panel, which is provided free of cost, 
there is a small charge for most of the 
other items. -- 
August. 1957 

HANDSETS & MICROPHONES: 
HANDSET with Retractable Cord - 

Butterfly Sw., PL -68 & PL55 
Plugs H22 /U New: $9.95 

T5.9 HANDSET -Push to talk Sw. 
No Plugs. Used: $2.95 New: 4.95 

TS -I3 HANDSET -Push to talk Sw. 
w /PL- 68 &PL55. Uned:$3.95; New: 5.95 

HANDSET HANGER - 
Rubber covered 1.50 

F -I BUTTON CARBON MIC. -High 
Gain -F /desk, car, hand use. Com- 
plete New: 1.95 

RS -38 CARBON MIC. with PL -68 Plug U: $2.50 
T17 MICROPHONE New: 98.95-Used: 4.50 
HI -FI CRYSTAL PHONE -50- 10,000 cycle. Sin- 

gle unit, Rubber Cushion -No Head Band or 
Cord. Brush #B6.2: Prices NEW: Ea. $2.95 - 
Two Units 5.00 

HS -23 HEADSET -2000 ohm, Rubber Cushion 2.95 
HS -30 HEADSET -Hearing Aid Type -250 ohm 2.95 

EE -8 FIELD TELEPHONE 
Ideal for private telephone system for two or more phones. 
up to 17 miles. Hand ringer, generator with handset, 
earrying ease. Uses 2 flashlight batteries. $ ' Á 

Y r95 USED -Checked s7 

WIRE -Weatherproof Twisted Pair: 500 ft. 04.75 -135 
ft. 91.00 -2500 ft. $19.95, Per Foot at 1%9. 
COMBAT WIRE -Rubber covered W- 130 $.01 per Ft. 

RT -19 /ARC -4 REC.- TRANS. 
144 to 148 MC RECEIVERTRANSMITTER- Easily 
converted to 2 meters. Uses 2/6AC7, 3/12517, 2/12507, 
2, 12A6, 4/6N7, 2/6V6, 2/1614. 1;832. & 2/6L6 tubes. 
Conversion does not require all the tubes to be used. 
Power required 350 VDC & 12 VOC. Price -Less tubes 
and Dynamotor -with Schematic and con- 
version information 

SCR -625 Army MINE DETECTOR 
For Prospectors, Miners. Oil Companies. Plumbers, 

etc. An ideal portable unit for locating all types of 
buried metal objects up to 24' or more, depending on 
size and ground condition. Detection by means of a 
tone. Packed in a chest. Operating weight approx. 15 
lb. Shipping wt. approx. 40 lbs. $39.95 Complete with batteries 

FM RECEIVER -30 to 50 MC 
Government Surplus RE- 

CEIVER. converted to receive 30 
to 50 MC FM. Continuous tuning 
and Push Button tuning on 10 

Pre-set channels. With 10 Tubes, 
Speaker. Phone Jacks, Squelch 
Circuit. etc. Size: II %z' H x 
63/4" W a 12' /e" D. Power re- 
quired 220 VDC 80 MA and 12 or 
24 VDC. Stock No. $34.95 
3050. Used -Checked. 

DYNAMOTOR -12 V for above: New: $4.95 -Used: $222.05 

AC POWER SUPPLY for the above $17.95 

AC BEACON RANGE RECEIVER 
BC-1206 RECEIVER 

195 to 420 KC. Housed 
in Grey Hammertone 
Cabinet with 117 Volt 
65 cycle Power Sup 
ply and 4 ". Speaker. 
On & Off Switch. 
Pilot Light, Etc. As 
illus- 
trated .. $34.95 

AC POWER SUPPLY & SPEAKER in Cabinet 
only 
BC -1206 RECEIVER 95 $9. Only tp.7 .7 ! 
DYNAMOTOR -to operate BC -1206 from 12 volt.. t.,5 

DYNAMOTORS & GENERATORS: 
INPUT OUTPUT: STOCK PRICES: 
VOLTS: VOLTS: MA. No. USED: NEW: 
12 VDC 220 80 DM -34 $2.95 I 4.95 
12 225 100 D -402 5.95 8.115 
12 625 225 D M -35 9.95 
12 230 90 PE -133 4.95 
12 540 450 DA -12 14.115 
12 230 100 DA-I4 8.95 
14 220 70 DM -24 4.95 7.95 
14 1030 260 

515 215 DM -42 4.95 9.95 
14 250 50 DM -25 2.95 9.95 
14 230 90 DM -21 5.95 
24 250 60 DM -32 2.95 5.95 
12 250 60 12V/DM -32 9.95 
24 250 60 PE -86 8.95 
28 1000 350 PE -73 8.95 
12 to 24 VDC PM Dynamotor -Supplies 24 VDC 2 A, 
from 12 VDC. also 500 V 50 MA. 44 6 VDC will sup - 

ply512 
VDC & 250 V 50 MA. 

New:$4.95 

POWER SUPPLIES For SURPLUS 
RECEIVERS 

117 Volt 60 cycle Power 
Supply for Comm /ARC5 
Receiver -with 4" Speaker, 
On -Off & CW Switch. No 
conversion of receiver re- 
quired, plugs directly to set. 
Also can be used for other 
sets requiring 250 VDC 50 
MA & 24 VAC 1 A. Gray 
hammertone fln 

j 8.95 
i shed cabinet.. s V 

117 Volt 60 cycle Power Supply for various sets requiring 
220 Volts 80 MA & 24 VAC 2 A.. such as BC -603. 683. 
348, etc. Gray hammertone finished Cabinet t 1 9.95 
-Less Speaker: 817.95 -With Speaker.... 4I 

COAXIAL CABLE & CONNECTORS 
CD -1071 CORD -With PL -259 Plugs each end. 50 ohm 
Coax 2 Ft. long. Prices: 59e Each -Or in Lots of 10 
a 50e Ea. 
PL- 259 -Plug. Ea. End & 32 "- RG- 54/U -58 ohm.10e 
SO-259 Chassis Conn. f /PL -259 (Removed)..3 for $1.00 
UG -21 /U -Plug ea. end & 32 "- RG- 11/U -75 ohm.509 
UG -22/U -With 4" Coaxial Cable 509 
RETRACTABLE CORD -6 Ft.-6 for $5.00 -956 Each 
CABLE -Rubber Covered, 7 Cond. 5'20 Shielded (2 
separate shielded) -35 Ft $2.50 

Address Dept. RN $5.00 Order Minimum 25% Deposit on C.O.D.'s All Prices F.O.B., Lima, Ohio 

FAIR RADIO SALES 
132 SOUTH MAIN ST. 

LIMA, OHIO 

for the 

sweet 

taste of 

money 

TRY CANDEE! 
We pay most for equipment. 
Since 1945 we've been buying: 
ARN -6 ARR..' 
APN -9 ART-I3 
BC -224 BC-348 
AS -3I3B Loops TEST EQUIP. 

"Selling to Candee is dandy!" 
Tell us what you have. 

J. J. CANDEE CO. 
4002 W. BURBANK BLVD. 

BURBANK, CALIF. 

FINAL SALE! 
GIANT KITS 

For Experimenters, 
Servicemen. Repairmen 

SACRIFICING 850,000 stock at 50 on the Dol. 
tar! Our Loss Is Your Gain! Two nixes of 
Giant Kits. each with BRAND NEW. usable 
parts for ham transmitters and receivers. Con- 
sist of: Wire wound and metallized resistors: 
By -pass and filter condensers; Variable, padding. 
and trimming condensers; Input. Output. (rower 
transformers: RF and Audio-filter cbnkes: Vol. 

e Controls; Assorted Knobs; Hook -up wire: 
gang switches: Chassis: Voltage dividers: Re- 
ceiving and transmitting sockets. all sizes ... 
F1.1-/S MORE! 

TOTAL RETAIL VALUE OVER $100 

60 -Ib. Freight or ea 50-Ib. 
kit shipments only, kit 

FOB Newark. ú O 
COD, full amount 
MUST accompany 
each order. Write 

Dept. RTV $1 
95 

UNITED RADIO COMPANY 
58 Market Street, Newark, N. J. 

95 
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SIG. CORPS EARPHONES 
HIIMPEDANCE DUAL HEADSET, 1¡179 6 COMPLETE WITH HEADBAND CORD. 
USED. TERRIFIC VALUE per et 

2 for 53.25 

RAYTHEON VOLTAGE REGULATOR 
P 95 -130 Volts 60 cy. Output $47 SO 115' V. 1 500 watts. i 
B RAND NEW 

ISOLATION 
TRANSFORMER 

Sec105 115 125V. 
115V. 1500 Watts 

Dual AC receptacle. 
Stane°r $24.50 

ea ,-P6123 

FILAMENT 
TRANSFORMER 

C. e r,mary 115 
Sec. 24 Vols 

V 
3ó Amps. 

Full case, $2.49 B RAND NEW.. 
As above 10 Amps $4.95 

0 -200 FILAMENT 
MICROAMMETER TRANSFORMER 

2 ". Mounted in Rubber 6.3V 10 Amp 115V- 
with 60cy Primary- 

.Ea. $2.95 Each $1.89 cable. 

WESTERN ELECTRIC 
Stepping relay 44 steps. 
612 Volt $4.95 

I 

115 V AC RELAY 
115 V 60 Cyc Coil 
DPDT, 10 Amo $1 ae 
Contact ....ea. m. 

3 for $4.95 

VEEDER ROOT 
COUNTER 

S Digit ratchet 
counter. Resetable. 

$2.95 

EIMAC VACUUM 
CONDENSER 
32.000 VDC 

12 MMF $4.95 
25 MMF 5.95 
50 MMF 7.95 

G. E. RELAY CONTROL 
(Ideal for Model Controls. Etc.) 

Contains a sigma midget 8.000 Ohm, relay (trips 
at less than 2 MAI, high impedance choke, bi- 
metal strip, neon pilot and many useful parts. The sensitive relay alone ì worth much more than the 

pric 
low $1.10 $9.25 Price of Each 10 for 

POWER SUPPLY KIT BARGAIN 
Primary 115V, 60 Cy. Sec. 425.0 -425V. -, 200 
Ma., 6.3V e S Amp., SV. 00 4 Amp. Std. Mount 
ing. plus 6 Hy, 200 Ma. choke and Dual $6D .,15 

e 8 Mfd. 600VDC Oil Condensers a. 

AUTO 
TRANSFORMER 

750 Watt -110 220 V. 
60 Cycle. 

ea. $5.95 

ANTENNA RELAY 
12 

a°SPST IO 
DPOT 

amp con- 
tact. 

plus 

Low lea. 
$1.39 

PANEL METERS 
2" METERS 

0.1 Amp 52.95 
0 -5 Amp RE. 3.95 
0 -150 V. AC 3.95 
0 -300 VAC 3.95 

3" METERS 
0.5 Ma 3.95 

0 -25 Ma DC 
0 -150 VDC 
200 -0.200 V. DC. 
0 -2 Amps DC.... 
0.1.5 Amps DC.. 
0 - Amps DC.... 
0.2 Amps RF.... 

53.95 
3.95 
3.95 
3.95 
2.95 
3.95 
4.95 

OIL CONDENSER BARGAINS 
I ford 600 VOLS .25 
2 mrd 600 VDC .45 

mId 600 vde. .75 
B mrd 600 vac. .95 

10 mId 600 vdc. 1.10 
1 mId 1000 vac. .60 

2 m/d 1000 vde. 
m/d 1000 vde. 

4 I4 1500 vdc. 
2 m/d 2000 vde. 
4 mId 2000 vdc. 
1 mfe 3000 vde. 

.75 
1.25 
1.75 
1.50 
2.95 
1.55 

BIG BARGAINS IN LITTLE TYPE 
Kit of 25 WIRE WOUND RES. 5 to SO watt.$1.95 
Kit of 10 TRANSMITTING MICAS 1.00 
500 MMF CERAMIC CONDENSERS....10 for .50 
15 MEG 1°'0 METER MULTIPLIER 1.49 
1 MFD 400VDC OIL COND 30 for .95 

Min. Order 53.00 -25ó.p with order F.O.B. New York 
10 DAY GUAR. PRICE OF MDSE. ONLY 

ADVANCE 
ELECTRONICS COMPANY 
6 WEST BROADWAY, NEW YORK 7, N. Y. 

Phone REctor 2.0270 

GET INTO 

ELECTRONICS ogik 

Yalparalsu Ttu-I. Iraina our top Might positions. 
Technical representantes. lick) engineers, sales and 
specialists in a numuiratiom. iiiissileS. compu ter,, 
radar. automat i n, Color television. Basic and )- s or e ) theory anti k abn rat 

l 

Major 

._. 

j or 

1 Aeroin l 

rson 

l 

ieys 

visit school for our gradmttes. 21 f nth.' course. lli gh sehC6d 
1acrra.do:pdtre rnr irroui 

lnenln. 
. 

porn .!Writ, u,n 

VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, Indiana 

- 
. 
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STYLED INDOOR ANTENNA 
Trio Mfg. Co., Griggsville, Ill., has 

restyled the conventional indoor dipole 
and added mechanical features to im- 
prove durability and operation. 

The "Silver V" uses spring tension in 
the telescoping sections of the alumi- 
num tubing to hold the elements se- 

curely in place after they have been 
adjusted. This avoids the collapse of 
the tubing when elements become 
loose and, by maintaining good contact, 
prevents picture flicker. Ball sockets 
permit the elements to be positioned 
flexibly, but spring loading on these 
sockets also gives positive hold on po- 
sition. The low- silhouette base is fin- 
ished in bronze. 

LOADED MOBILE WHIP 
Tele -Beam Industries of Napa, Calif., 

announces a 25 -50 mc. loaded type of 
whip antenna for mobile radio com- 
munications that is not much longer 

21" is 

than those used in 152 -174 mc. systems. 
The new units are about one -third 

the length of conventional whips. The 
size makes them ideal for roof mount- 
ing on vehicles instead of mounting 

i 

DON'T BUY A THING - 
until you send for our 

free flyer! 

DON'T SELL A THING - 
until you offer it to us! 

We will pay $SSS.CC 
for an AN /ARN -6 

or AN /ARC -3 or any of 
their components. 

Also for AS -313 LOOP 

Phone us collect on 
ABOVE ITEMS 
STanley 7 -0406 
SIMILAR FABULOUS 

PRICES FOR: 

ARN -] ART13 PARTS 
BC -788C . , I -152 

LP.21.AM, LM, 
x 

MO -IBA 
r 

MC -SOT from 
these loops . , R65 'AP 

TEST SETS 1 -100. 
TS -137. -123. 141, -148. 488. What else have you. . . 

ARROW SALES. INC. 
Western Mailing Address: 

Box 3007 -R NORTH HOLLYWOOD, CALIF. 
Central Mailing Address S Sales -Showroom: 

2441 S. MICH. AV.. Dept. R., CHICAGO 16, ILL. 
California Distributors' Stores 

G. L. Electronics. Inc.. 1832 Venice, Los Angeles 
P.A.R.T.S.. 8905 San Fernando Rd., Sun Valley 

SCHEMATICS-CONVERSIONS 
FOR SURPLUS GEAR 

NEW LIST DI MANY ADDITIONS! 
Send stamped. self addressed envelope for List D. Add 25e for chart explaining AN 
n° 

Te 

nclature. DO IT TODAY! 
R. E. BOX 1220 

GOODHEART BEVERLY HILLS. CAL. 

a TERRIFIC BARGAIN in a 
SOLA CONSTANT - 

VOLTAGE 
TRANSFORMER 

Ends fluctuating line 
voltage! 

Big Discount Off ... 
the factory price at a 1 -input 2,000 VA unit! And 
here's another bonus! This Air Forces 2.000 VA over. 
stock, Sola Cat. No. 30768, has inputs! 90- 125V., 
190 -250 V.. 60 cy. r 50 ey. Isolated sec ndary i 
constant 115.0 V. S 1% from no-load to full -loan f 
17. amp. So, if you e use as e it a a 220:115 V. 
stepeown. And lash 597.50 off the factory 1 -1nput 

;Van.; original wood boa. 

$147 50 4 
new 

sh ipi el ise ms. 
F.O.B. Pasco, Wash. Only 

THE M. R. COMPANY 
P. O. Box 1220 -A Beverly Hills. Calif. i o 

Please Be Sure tu llention 

RADIO & TV 
NEWS 

R' kenAnsleerirlgAd uertisements 

ELECTRONICS 
PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 

I 

TELEVISION SERVICING 
BLACK & WHITE -COLOR 

APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 

BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17, MD. 
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on bumpers or cowls for overhead - 
clearance purposes. 

The line includes various types, each 
designed for operation over a 4 -mc. 
segment of the band. All terminate in 
PL-259 coaxial connectors. A typical 
example (38 to 42 mc.) is 24 inches 
long including the insulated loading 
coil. 

NEW COMMUNICATIONS LINE 
Ward Products Division of the 

Gabriel Co., Cleveland, Ohio, announces 
a new line of mobile communications 
products, an expanded national net- 
work of warehouses, and new manu- 
facturing facilities. 

The communications line will in- 
clude antennas for industrial and ham 
use, as well as those for private short- 
wave use, a relatively untapped 
market. 

A new large- capacity plant in Am- 
sterdam, N. Y., provides for rapid fab- 
rication, assembly, and shipping. It 
will expedite service to customers in 
the East. 

COMMUNICATION YAGI 
Scala Radio Co., San Francisco, 

Calif. is producing Model CA -450, a 
yagi type for communications appli- 
cations at 450 mc. 

To withstand extreme weather con- 

ditions, elements are made of solid alu- 
minum rods, 5 ¡6 in. in diameter, except 
for the driven element, which is made 
of 3g -in. tubing. Aluminum castings 
mount elements to the boom. The T- 
match on the dipole is fed by an insu- 
lated balun inside the boom, potted un- 
der pressure to insure moisture re- 
sistance. N -type connectors and two U- 
bolts to accommodate standard masts 
are provided, with others available on 
special order. Fittings are plated or 
anodized to pass salt -spray tests. 

AIR FORCE AWARDS 
Channel Master Corp., Ellenville, 

N. Y., has instituted a program to 
award recognition plaques for out- 
standing service to Ground Observer 
Corps posts, in association with the 
U. S. Air Force. The quarterly selec- 
tions will include one post from each 
of the seven air divisions that comprise 
the Eastern Air Defense Force. 
Awards will be bestowed on the basis 
of high operational efficiency. -- 
August. 1957 

for ENGINEERED 

exact 

replacements 

look to 

Stancor exact replacement transformers are 
engineered -not copied. With manufacturers' original 
prints used as a basis for physical exactness, the 
circuit and operating requirements are carefully 
analyzed by the Stancor engineering staff. Where 
necessary, heavier wire, more insulation, protective 
coatings, corona rings, or heavier shielding are used 
to assure you of "better- than -new" performance. Even 
where the original may have been easily overloaded -it won't happen again with the Stancor replacement. 

Chicago Standard has the largest engineering staff 
of any replacement transformer manufacturer -your 
assurance of a carefully and correctly designed 
transformer. 

A free copy of the latest Stancor catalog and TV 
Guide is available at your distributor or direct from 
Stancor. 

CHICAGO STANDARD TRANSFORMER CORPORATION 
3505 ADDISON STREET CHICAGO 18, ILLINOIS 

Export Sales: Roburn Agencies, Inc., 431 Greenwich St., New York 13, N.Y. 

ZYTRON "QUALITY BRAND" 
RADIO & TV RECEIV NG 

TUBES 
BRAND NEW 

INDIVIDUALLY BOXED 

Terrifically LOW PRICED! 
Send TODAY for Complete Catalog 

ZYTRON TUBE CORPORATION 
220 West 42nd Street - New York 36, N. Y. 

EASY TO LEARN CODE 
It easy to learn or increase speed 
with an Instructograph Code Teacher. 
Adorde the quickest and most prat 
tics! method yet developed. For be- 
ginners or advanced students. Avail- 
able tapes from beginner's alphabet 
to typical m saazes on u subject.. 
Speed range es to 40 WPM. Always 
ready -no QRY. 

ENDORSED BY THOUSANDS! 
The Instructograph Code Teacher lit- 
erally takes the place of an operator- [- instructor and bles anyone to 
learn and master mode without fur- 
ther asstetance. Thousands of . 

u 
sstu! operators have 

acquired the code" with the Instructograph System. 
Write today tor convenient rental and purchase plans. 

INSTIUCTOGRAPN COMPANY 
4711 SHERIDAN ROAD. CHICAGO 40. ILLINOIS 
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MERIT DOES NOT 
carry water 
on both shoulders 
MERIT SELLS 
its entire Production to 
Independent Electronic Parts 
Distributors for re -sale to 
Independent Service Dealers! 

MERIT 
MERIT COIL & TRANSFORMER CORP. 

4427 N. CLARK ST., CHICAGO 40, ILLINOIS 

SPRAY1 DROP;t 
the NEW 

QUIETROLE Spray_ 
pÜIETR pa4ck T 

Psso 
leel -CIA cere 

tY Tuner 

Now QUIETROLE of. 
fers you both types 
of containers. Either 
way assures you of 
the same unfailing re. 
sults that QUIETROLE 
is known for. 

Make your next pur- 
chase OUIETROLE, get 
both and learn the dif- 
ference between qual- 
ity and poor substitutes. QUIETROLE is the 
original product of its kind, it is a FIRST of 
the Industry and you con depend on it to end 
your noisy control and switch troubles. 

or the 

QUIETROLE 
Bottle withtCap Eye DroPP r 

manufactured by 

QUIETROLE 
COMPANY 

Spartanburg, South Carolina 
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THE FIFTH annual service clinic and 
fair sponsored by the Texas Electron- 

ic Association will lead off a series of 
major events sponsored by service 
associations that will extend through 
the fall and winter months. 

The 1957 TEA clinic and fair is 
scheduled to be held at the Texas Ho- 
tel in Fort Worth, Texas, on Friday, 
Saturday, and Sunday, August 2, 3, 
and 4. With the experience from four 
previous clinics to guide them, TEA 
officials are planning a show they ex- 
pect will attract more than one thou- 
sand service dealers and technicians 
from the Lone Star and adjoining 
states. 

Departing from the former plan of 
depending upon parts jobbers to dis- 
tribute announcements to their serv- 
ice customers, invitations in the form 
of a printed program of events will be 
mailed to more than 3500 service deal- 
ers in Texas, Louisiana, Arkansas, Ok- 
lahoma, and New Mexico. This direct 
approach will put advance informa- 
tion about the clinic in the hands of 
more service technicians than the pro- 
motion of any previous show. 

The clinic and fair was instituted by 
the Texas Electronic Association as a 
convenient means for giving service 
dealers and technicians a maximum 
amount of product and technical infor- 
mation in a short period of time. 
Manufacturers and distributors utilize 
their booth space to display the latest 
products and equipment with experts 
on hand to answer questions. The fast - 
moving clinic program features some 
of the industry's outstanding authori- 
ties on technical and business subjects. 

W. J. (Bill) Inman, prominent Dal- 
las service dealer, is president of the 
Texas Electronic Association, which is 
a state -wide organization made up of 
fourteen local service associations. 
Leonard R. (Len) Smith, of Fort 
Worth, who headed the organization 
five years ago when the first clinic was 
held, is handling the job of chairman. 

While TEA is putting the final 
touches on its 1957 show, the Radio 
Television Guild of Long Island is get- 
ting ready to launch the promotion of 
its second annual Electronics Fair. To 
provide more convenient accessibility 
than last year's show, the Guild is 
planning to hold its 1957 Fair at the 
Hempstead Armory in Hempstead. Bob 
Barasch, Murray Barlowe, and Ralph 
Milne make up the committee ap- 
pointed by the Guild to initiate plans 
for this year's big event. 

What's An Association? 
Like a lot of other service dealers 

Jack Wheaton, secretary of the Em- 

pire State Federation of Electronic 
and Television Service Associations (as 
names go, a bit of a mouthful in it- 
self,) has been pondering the confus- 
ing variety of names that are used by 
local associations of service dealers 
and technicians. He concluded from an 
analysis of the 237 organizations listed 
on the national roster of currently ac- 
tive associations, that service associa- 
tions fall into two major categories: 
service dealer organizations (business 
memberships) and technician associa- 
tions (individual memberships.) 

According to Mr. Wheaton's sum- 
mary of association types, 140 are 
basically organizations of service deal- 
ers with memberships vested in the 
service businesses that make them up 
and 97 are organizations of technicians 
with memberships on an individual 
basis. 

Writing in a recent issue of the 
"Guild News" under the title "What's 
In A Name ?" Mr. Wheaton observed 
that in "Looking ahead, the use of 
Radio and Television (to identify an 
association) is fast becoming limited; 
opportunities are being presented daily 
for expansion of Service ... into the 
Electronic field." 

"Looking into the future," he said, 
"Electronic Service Association seems 
to be the simplest, with perhaps an in- 
dicated preference for inclusion of the 
word Technician, as Electronic Service 
Technicians' Association. One group 
has already picked the name Better 
Electronic Service Technicians, BEST. 
Since a good part of the difficulty in 
getting groups together (in regional 
and national associations) is the con- 
certed endeavor to retain a name 
which has been developed over the 
years by the individual group, and 
since the best tool for independent 
service to use is a common name that 
will soon become familiar to the con- 
sumer as being representative of ethi- 
cal, responsible, and personal service 
for electronic apparatus, it would be 
well for all associations to give a little 
thought to determining where their 
preference lies, and come up with 
some suggestions with a view to find- 
ing a name everyone can subscribe to. 
Certainly it is clear that there is no 
one name, or no one format in exist- 
ence which can be accepted by even a 
majority of the more than 200 service 
associations in the United States. To 
provide a basis for the best possible re- 
lations with our distributors, our parts 
manufacturers, and most important of 
all, our customers, that fault must be 
corrected." 

The subject of a single name or 
designation to identify all affiliates of 
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NATESA was one of the major points 
of discussion at that organization's 
spring convention in New Orleans. The 
delegates expressed a strong prefer- 
ence for TESA in place of NATESA. 
They approved a resolution to urge all 
NATESA affiliates to change their or- 
ganization names to the Television 
Electronic Service Association of their 
own city so the name TESA will be 
universally used by all affiliated asso- 
ciations within a two -year period. 

The trend toward simplification of 
association names has been moving 
forward at a quickening pace for sev- 
eral years. Forerunner in this process 
of name simplification was the adop- 
tion of the simple, easy -to- remember 
name -Texas Electronic Association 
(TEA) -when that state -widé organi- 
zation was formed six years ago by 
four local Texas associations. 

Associations in the Hoosier state fol- 
lowed the pattern of simplicity in nam- 
ing their state -wide association the In- 
diana Electronic Service Association 
(IESA.) And another reflection of the 
same trend was the selection of the 
name California State Electronic As- 
sociation (CSEA) when that state- 
wide organization was formed last 
year. 

Dealers or Technicians? 
While the trend toward simplifying 

association names picks up speed, the 
problem of satisfying service dealers' 
and technicians' interests in a single 
association still beggars solution. The 
most successful associations to date 
have been those that are primarily or- 
ganizations of service dealers. While 
the majority of service dealers like to 
maintain their status as "technicians," 
economic necessity has made it im- 
perative to be realistic about their 
service work as a business enterprise. 

Efforts to accommodate service deal- 
ers and technicians in a single associa- 
tion usually founder when an attempt 
is made to set up a realistic dues 
structure. The dealers know from 
practical business experience that an 
association cannot function effectively 
without a substantial dues structure to 
finance advertising and public relations 
programs on behalf of its members: 
While they constantly strive to improve 
their technical performance, dealers 
know that effective promotions and 
publicity are the only tools that will 
sell the public and keep it sold on pat- 
ronizing independent service shops. 

On the other hand, a technician's in- 
terest in the association may be mere- 
ly to broaden his personal knowledge 
of electronic circuitry and servicing 
procedures. He may feel that the main 
purpose of the association should be to 
work with manufacturers and jobbers 
to get good technical lectures sched- 
uled at regular intervals. He is in- 
clined to feel that, since manufactur- 
ers and jobbers will pick up the tabs 
for these technical meetings, the asso- 
ciation dues structure can be low. 
Where dealers may see the wisdom of 
paying as much as twenty -five dollars 
per month dues to their association to 
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NEW "ALL-IN-ONE" KIT! 

The 99 SM 

... For 99% 

of Your 

Service Calls 

Count 'em ... 23 items in this conven- 
ient new kit ... all selected from your 
most -used, most -wanted XCELITE Nutdrivers, Screwdrivers, Pliers. 
Reamers and Detachable Handles. The 
99 SM Service Master Kit features tools 
from the famous XCELITE "99 Line" -the complete line that's most in de- 
mand by professional Radio. TV and 
Electronics Servicemen. Included is 
the popular 99 X -10 Extension Blade 
for nutdrivers and screwdrivers. Snap 

XCELITE, INCORPORATED 
Dept. E, Orchard Park, N. Y. 

In Canada -Charles W. Pointon, Ltd., 
6 Alcina Ave., Toronto, Ont. 

99 SM Service Master Kit 

this in for an immediate 6" additional 
length. 
You can build your own "custom" kit 
of "99" tools, if you like. Simply select 
just the items you want to fill your 
own service requirements. All the 
XCELITE tools in the 99 SM Kit are 
highly- polished nickel chrome finish. 
The attractive roll kit won't mark or 
scratch any surface it's placed on. 
Order From Your Dealer Today! 

NATIONAL COMMUNICATIONS 
RECEIVER 

Model RBL -5. 1,6111; El'. 6 Hands. Self e 

tained 115 Y. 60 cy. Power Supply. Guet. cost 
$600. 
Brand new with tech manual $59.95 

ARC-5 TRANSMITTERS 
3-4 Mc. Exc. Cond 55.95 
4-5.3 Mc. Exc. Cond 55.95 

ISOLATION & FILAMENT TRANSFORMER 
Pri. 115 V; Sec 115 V. plus 6.3 V. tap. 50 Mil. 
New $1.00 
6 for $5.00 

TRANSCEIVER TRANSFORMER TF1819 
200 Ohm Pri. (for carbon mike) and 600 Ohm 
Pri. to 20.000 Ohm CT. Hermetic Sid. Schematic 
un case. Miniature i', x1x1t /2 $1.79. 
3 for $5.00 
CARBON MIKE 
Ohms CT. Cased 1,X7 Cube. Reduced to 3 for SLUG 
110 VAC HEAVY DUTY . Leach Type 0104. 
Contact Rating 30 Amp (2 HP) 110 V. 20 $5.95 Amp (3 11Pß 220 V. New 
OIL CONDENSER. 10 Mfd. 000 VDC G.E 
tv ,bracket $1.00 
OIL CONDENSER. 10 Mfd. 600 VDC G.E. $1.10 
Pore. Term. l 
TEST OSCILLATOR. Self contained 115 V. 60 
Pow. supply, Variable output. 3 Band. 200.2000 
KC. hlotllel OAN 16x1629. Br. New,SPECIAL $14.95 
VIBRATOR UNIT. PE 125 A% or BX. Input 12 V. 
14.5 A. or 24 V. 7.5 A.( Output 500 VDC 160 Mils. 
Cased hassls Standard replacement vibrators 1. 

I Ix7x0 ". Foe. Cond. S17.95 
WESTON MODEL 1531. 0.50 MIcroamp. 3t " Rd. 
Scale 0.2 8 Divisions. Brand New 512.95 
FILAMENT XFORMRRS. 110 V. 60 y. PM. 
5 l'Ct 13 Amps $1.95; 3 for $5.00 
12 V. A. $1.49; 3 for $4.00 
OUTPUT )(FORMER. 20.000 Ohm to 500 Ohm CT. 
Elect. SUM. 31 §x3x2'. SPECIAL $1.00 
20 WATT MODULATION XFORMER. 1:1 Cad 51.49 
807W/5933 ruggedized version f 807. 5,1c 
boxed n $1.59; dozen $15.00 
1825 FOR $Sb CONY. ..3 for $1.00; Dozen 52.95 
SSE XFORMRRS. (QST article, ..........3 for 55.00 
VR 105 OR 150. New 3 for $2.00 

RACK 
MT. 115 V. Power supply for National 11 . New O 

W. [. RECTIFIER POWER SUPPLY -KS 15093 1.1. 
Input 115 V. 60 Cy. REGULATED OUTPUT 115'1311 
VDC .2 A. Rack Panel Mt. 6 Tubes. NEW 539.95 
MICROWAVE BEACON TYPE K. Mfgd. by Raytheo... 
3256 Mc. Operates from 115 V. 60 cy. ce. Set 
consists of Transmitter. Antenna. Transmission Line. 
Complete. new. with all tubes nd tech Manual. 

$199.95 FOB V.Y. 

REX RADIO SUPPLY 
88 CORTLANDT STREET NEW YORK 7, N. Y. 

PFK 
pre- finished 

Kits 

PFK120/ISO 

designed by 

Paul Klipsch 

PFKS00 

NOW you need only a screw 
driver to put together a turni. 
turefinished Ktipsch speaker enclosure, indis 
tinguishable from factorassembled Rebel 3, 4 or 
5. Also available as conventional, unfinished kits. 

i 
PFK-300 

Write for Complete Catalog! 
36 pages ... 16 other hi -fl kits ... 29 
equipment cabinets ... 4 matched specter 
systems . .. 20 hifi accessories. 

°iybfnarr '5.7 4 : 

I 
99 North 11th Street 

Brooklyn 11, N. Y. 

targes manufacturer of cabinets and kits los 61.11 

o dirsion of G511 Wood Products Co., Inc. 

Cabinart 
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ALLIE 

knight- 
Kits 

LOWEST eca:se our gta 
power passes biggest savings on 
you -rnbly, get p 

SAV 

knight -kits 
T' 

"Step- and -Check" instruction manuals are 
marvels of clarity -it's just like having e, 

knight -kits 
assembled, KNIGHT -KITS fully meet 
lished s ecificatic- s. or we refund you 
mo 

EASY TERMS AVAILABLE 

knight -kit HI -FI VALUE 
SENSATIONAL HI -FI FM TUNER KIT 

E w 

Model Y-751 * Deluxe custom hi -fi styling 

$3775 
* AFC and Flywheel tuning 

V( * Printed circuit -easy wiring 

The best- looking, best -performing tuner 
kit your money can buy. Covers 88 to 
108 mc; features AFC (with special dis- 
abling circuit); pre- adjusted RF coils; 
pre- aligned IF's; cascode broad -band 
RF amplifier; drift -compensated oscilla- 
tor; illuminated lucite pointer. Sensi- 
tivity is 10 microvolts for 20 db of 
quieting across entire band. Ideal for use 
with Knight -Kit 20 -Watt Amplifier or 
any amplifier with phono -tuner switch. 
13 x 8 x 4'. Complete, ready for easy 
assembly. Shpg. wt., 12 lbs. 
Modal Y -751. Net, F.O.B. Chicago $ 75 

See our Supplement No. 165 for additional 
knight -kit Hi -fi values 

SUPPLEMENT 
featuring knight-kits 
Send for our FREE Supple- 
ment No. 165 featuring 45 

great Knight -Kits, including 
Test Instruments, Hi -Fi, 
Hobbyist and Amateur kits. 
Write for your copy today. 

ALLIED RADIO 

finance local advertising on behalf of 
the membership, the average techni- 
cian has a ceiling of about a dollar per 
month in what he is willing to pay into 
an association as dues. 

Some of the service- dealer associa- 
tions recognize that continued techni- 
cal training for association members 
and their employees is an association 
obligation. They set aside regular 
meeting dates for pre -planned pro- 
grams to sponsor the best technical 
lectures available to them. 

The current trend among dealer as- 
sociations is to encourage the forma- 
tion of technicians' associations to co- 
operate with, but to function separate- 
ly from, the dealer organization. Offi- 
cers of the technicians' group are 
elected by the technician members and 
the organization sets up its own dues 
structure. The dealers' organization 
assists in getting the best technical lec- 
tures available for the technicians' as- 
sociation. 

Since many service dealers feel that 
the working technician has become the 
"forgotten man" in electronic service, 
ways and means for giving technicians 
recognition on the basis of their train- 
ing, experience, and abilities will be 
explored by many organizations through- 
out the nation during the present as- 
sociation year. -- 

High Power vs Low Power 
(Continued from page 51) 

2 is for a recording possessing wide 
dynamic range, high quality orchestral 
material. 

Three rows of figures are given for 
different average efficiencies of loud- 
speaker. The percentages given are 
average, as no loudspeaker has con- 
stant efficiency at all frequencies. As 
few loudspeakers come with an effi- 
ciency rating, this does not help too 
much, except to give some idea of 
range, and we hope, some idea where 
to expect yours to come. 

The table is based on approximately 
equal loudness impression under the 
different circumstances described. This 
cannot take into account the difference 
in loudness at which different people 
like to listen, and we would rather 
stay out of that, because differences 
of opinion are apt to exist on whether 
a person's choice of level is loud or 
quiet! 

From the answers to these ques- 
tions, I hope you will be able to decide 
how many watts you need, approxi- 
mately at least. It is evident there is 
no simple rule on the matter. It de- 
pends on many things : the efficiency 
and power handling capacity of your 
loudspeaker system; the kind of 
system; how big is your living room 
and how loud you like your music; 
what kind of program material you 
like; how "fussy" you are about mini- 
mizing distortion; and how the partic- 
ular amplifier you choose, to get how- 
ever many watts you decide on, hap- 
pens to overload. -3Ór 
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Mac's Service Shop 
(Continued from page 62) 

brand -new table model radio came in 
with an intermittent condition. It 
would start out all right, but after it 
played about a half hour the volume 
would drop and a loud hum would ap- 
pear. This condition could be made to 
go and come simply by pushing on the 
volume control shaft. 

"It was a printed- circuit chassis. 
The volume control was mounted on a 
stiff bracket rigidly mounted on one 
corner of the printed- circuit board. 
When the board was in place in the 
cabinet, a screw was supposed to hold 
this bracket firmly against the front 
of the cabinet and so prevent pressure 
exerted on the volume control shaft 
from being transmitted through the 
bracket to flex the printed- circuit 
board. 

"Well, some joker had left that 
screw out. As a result, every time 
someone pushed or pulled on the vol- 
ume control knob he pried back and 
forth on the corner of the circuit 
board. Eventually this flexing broke 
some of the conducting lines on the 
board. When the set was cold, the 
broken edges would maintain contact; 
but when heat produced a little expan- 
sion, the contacts would open up. The 
worse part was that not just one of 
the lines had been cracked; there were 
three of them! 

"I sweated blood over that little set 
and had the chassis in and out of the 
cabinet like a cuckoo -clock bird sig- 
nalling twelve o'clock before I finally 
detected and repaired all the breaks. 
Tracing down that kind of trouble in a 
printed circuit can be a real time -con- 
suming job. You can't see the breaks; 
you have to flex the board a bit to 
make the condition come and go; and 
if you get too enthusiastic about this 
flexing process, you are likely to end 
up with some new breaks not present 
to start with. By the time I finished, 
I loathed the man who had left out 
that screw with a deep and cordial 
hatred." 

"You're beginning to make your 
point," Barney conceded grudgingly. 

"Then let me tell you the clincher. 
Before you started to work for me-if 
you will pardon the expression! -we 
had a technician in this town who con- 
sistently left out chassis bolts, threw 
away cover screws and clips, and never 
tightened speaker nuts with anything 
but his fingers. He was so bad about 
this that it became sort of a joke with 
the rest of us. When we got in a set 
with most of the hardware missing or 
loose, we'd say, 'Screwloose has had 
hold of this one.' This name stuck, and 
we never called him anything else but 
'Screwloose' among ourselves. Now 
you wouldn't want the fellows to tag 
you with a name such as that, would 
you ?" 

"I can think of other names I'd like 
better. What happened to him, any- 
way?" 
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COMMAND GEAR (Excel. cond.) 
A Summer SALES- sation! 

RC -453 RECS. .., MC Q 5 $12.95 
B C -55 RECUR. ,0.1 MC. 411 meters 4.95 
EC -457 XMTR. 4 ,5.a MC. Special' 2.95 
B C -458 XMTR. -3.7 MC. It's a teal: 2.95 
4 -5.3 MC. %MTR. Brand new, boxed. Only 4.95 
5.3.7 MC. %MTR. Sparkling new: Boxed! 4.95 
RC -498 MODULATOR. Excellent cond 4.95 
S C -442 ANTENNA SWITCHI 

with vacuum capacitor. New. low prite 3.49 
TRIPLE RECEIVER RACK. With shock 

mount 2.50 
DOUBLE XMTR- RACK With shock mount 2.50 
ALL PLUGS: For SCR -274N or ARC -5. Ea. 1.00 
1825 TUBES: For spares. New. boxed. Ea. .25 
TRIPLE RECEIVER CONTROL PDX. 

BC -450 
TRANSMITTER CONTROL BOX. Only 
18 FT. FLEX CARLE TACH SHAFTS. To 

control receiver remotely. Special 

.95 
1.95 

CRYSTAL STORAGE CASE 
Bolds 

70 crystals of FT -241 or -243 t:psè 
new. ach and 

NEW M -la/ SQUARE 
Precision Jewell Movements 

05MA 53.50 
0.50 M icroamp 5.75 
0 -on Mlcroamp .95 
0.200 Microamp .25 
0-500 Microamp 3.95 
RIEDE METER: 11 -1 MA. 4" square. Cased ii, 
Incite. A beauty! Orig. cost $18.00. $5.88 NOM'! Reduced to only 

EQUIP. WANTED! 
APN -4 ARN -7 
ARN -6 SCR -718C 
RTA1B AVQ 9 
T5 Equip. ARC -1 
APN -9 MN -62 

OMNI ARN -14 
ARC -3 ARC -27 
ART -13 GRC 
ADF PRC 
TRC VRC 

FRA FREQUENCY SHIFT TELETYPE 539.95 CONVERTER. I.i n,,,. Lim. Quant. 

NEW CATALOG! "sé lu oirenoay+ 
All orden FOB Los Angeles. 250é deposit re- quired. All items subject to prior sale. MIN- 
MUM ORDER $3.00. 
TO EXPEDITE YOUR ORDER Mall. TO DEPT. R. 

C.O'ru,n.UCGL 

w 
ELECTRONICS 
2251 W. WASHINGTON BLVD. 

LOS ANGELES 18, CALIFORNIA 

0 
is the most 

photogenic 

girl in the 

world? 
ED SULLIVAN, famed CBS showman, 
picked her from more than a thousand 
photographs submitted by cameramen 
throughout the globe! 

PETER GOWLAND, renowned glam- 
our photographer, photographed her on 
the world's fastest color film -the new 
Super Anscóchrome! 

AND POPULAR PHOTOGRAPHY 
will include an actual color slide (ready 
to flash on your wall) of THE MOST 
PHOTOGENIC GIRL IN THE 
WORLD in its big September issue on 
35mm photography. 

It's typical of the extra features you'll 
enjoy in September POPULAR 
PHOTOGRAPHY's Special 35mm issue. 

Look for it at your favorite 
newsstand. 
On sale August 1 -only 35e 

August. 1957 

"That's the irony of the whole thing. 
He quit the service game, which was a 
blessing all around, and took a job on 
a factory assembly line. All he does 
all day long -or so the story goes -is 
start twenty -six bolts around the edge 
of a gear -case. The next operator 
drives these home with an automatic 
screwdriver. They claim he is the best 
screw- starter they ever had!" 

Barney shot a searching, suspicious 
look at his employer, but the bland 
smile on the face of the latter told 
him nothing. -- 

FM Tuner Kit 
(Continued from page 47) 

The instruction booklet for this 
tuner recommends a meter alignment 
procedure using on- the -air stations for 
medium signal areas if you feel that 
alignment is necessary. Signal genera- 
tor alignment is recommended for 
fringe reception. If the constructor does 
not have the equipment required, or 
hesitates to do the aligning himself, 
most TV and radio service shops will 
be able to make these adjustments for 
a nominal charge. 

If one were to consider the cost, this 
particular unit is certainly a good buy. 
We do not want to imply that it will 
out -perform or equal the performance 
of much higher -priced commercially 
available tuners on the market today. 
These units may have better mechani- 
cal design and include many additional 
features such as a squelch circuit, lim- 
iters, Foster -Seeley discriminator cir- 
cuits, special broad -band tuned cir- 
cuits, etc. They may have better a.v.c. 
and a.f.c. action, better sensitivity, and 
longer trouble -free service life. But 
all in all, considering the price of 
$37.75, this unit gives remarkable per- 
formance. -- 

PHOTO 4'ItEDITS 
Page Credit 
35. 36. 37. 38 Civil Air Patrol 
40 British Broadcasting Corp. 
42. 43. 54, 55.. General Electric Company 
46, 47 Allied Radio Corporation 
62, 53 Westinghouse Electric Corp. 
58,59 Argos Products Co. 
60. 61 General Motors Corp. 
66.67 Packard -Bell 
'70 Philco Corporation 
100 National Bureau of Standards 
109 Radio Corporation of America 
120 Rockefeller Institute 
126 Burroughs Research Center 
132 I. T. & T. Corp. 

ERRATA 
In the article "Negative Feedback Tran- 

sistor Amplifiers' (May 1957 issue), there 
was an error in the schematic of Fig. 18. 
The collector and emitter leads of the lower 
transistor were inadvertently transposed. 
Also the commercial equivalent numbers for 
TI and T2 (Fig. 23) are the Argonne = 173 
(#500) and #176 ( #501). 

In the parts list for " Multiband FM Re- 
ceiver," page 68. June issue, the specifica- 
tions for coils Li and L2 are interchanged. 

A component was omitted from the sehe- 
matie for "A Transistorized Marine Direction 
Finder." page 43 of the June issue. A 6800 - 
ohm resistor should be connected between 
the base and ground of V4. 

BUY DIRECT FROM FACTORY 

IRANS VISION 
Oldest Name in Electronic Kits 

A FEW DOLLARS GETS YOU 
STARTED: Each Kit is "split" into 
a few packages, or stages, which you 
buy one -by -one as you wire. 

EASIEST TO ASSEMBLE 

FREE educational aids 
Money -Back Guarantee 

SPLIT /KITS 
PAY AS YOU WIRE 

INVEST SLIGHTLY MORE - but - 
BUILD THE BEST! 

A COMPLETE LINE OF 

TV KITS 
INSTRUMENT KITS 

HI -FI KITS 
HI -FI Speaker Systems 

HI -FI CABINETS 
A wide assortment to house any make 
Hi -Fi units. Exquisitely styled, beautifully 
finished. Cannot be equalled anywhere. 

Write for Complete Catalog 

-Ov NEW! 
Transistorized 

VTVM -VOM KIT 
$3995 for Kit 

Only $10 gets you started. 
This covers the 1st stage. 
Balance in 2 stages; pay 
as you wire...Also. fac- 
tory wired for $79. 

Icw TV KIT 
learn TV while build- 

ing a DELUXE TV SET 

° Only $15 gets you 

started. Balance In 

ways stages. Profit 
ways: Learn by doing; 

save up to ET 

. fir allld DELUXE T SET; D D 

for COLOR TV. 

FREE: A TV Course of Study with Kit. 

Prepared by a recognized educator, this 

course alone Is worth many times the cost 

of the TV Kit. TRANSVISION. 
INC.. 

NEW ROCHELLE, N. Y. 

TRANSVISION, INC., NEW ROCHELLE, N. Y. Dept. N 

l'm enclosing s deposit Send the 

following: 

Send FREE copy of your latest Catalog. 

Name 

Address 

City State 
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Infrared Snooperscope See In Dark Tube 
Selected, OTO & Tested for solution, 
1st class image converter viewing tube. 
Hisensitivity. simplified design 2" dia. 
Willemite screen. Hi Resolution. Tube & 
Data Special @ $4.75: 2,59 

Snooperscope Power Supply 
Model P52002 -4500VDC -In Cabinet.$11.95 

KITS! KITS! KITS! 
Each Kit Contains Most Popular Values & Sines 

35 Prevision Resistors 
itches 

35 Power Resistors le Sw 75 Mica Cond'f 
3 Transistor Trans /. 8 Crystal Diodes 

Resi 150 
42 PanelnLamps 

250 
ÓO Fuses 

ookup Wire 
12 Electrolytic Conde. 100 Ceramic Cond 
15 Volume Controls 1 Rotary 

Tube ockets 
8 CytalHolers 

85 Inductors & Coil. SO Tubular 
S Microswitchea 500 Lugs & Eyelets 10 Wheat Lamps 10 Bathtub Oil Conde* 40 Instil 

5 Lbs. Surprise Kit 83 Insulated Resist to 
10 %nit Mica conds 2W 

BUY IO KITS GET ONE FREE! EACH KIT 99c 
NEW IMPROVED "TAB" HI -FI SPEAKERS 

With inbuilt Network Ticonal Alnico S Plus 
Magnet. to 8 ohms V.C. 
15" TRIAX. 25 Watt /20. 20.000 Cycles. 
MODEL F1SH3% .. .$38 
12" TRIAX, 20 Watt /40- 20.000 Cycles. 
MODEL F12H3X ....$27 
12" COAX. 20 Watt/35. 18.000 Cys..522 
Sonatone C412 ,COAX /40.14000Cye 519.11 

NEW "GE" PHONO CARTRIDGES 
RPXORIGINAL i ÁP or Ìe RPE (6 ß63A/78 DIAMONt $16.96 tO 
RPXOSOA /I.P &78 TRI -PLAY SAPPHIRE $6.75 a 
RPX052A /I.P&78 TItI -PLAY DIAMOND & SAP.519.00 
RPXO53A /IP &78 7111-PLAY DIAMONDS 528.00 

. . . . . . . . . . . . . . . 

GTD FIRST OUALITY PHONO NEEDLES. ALL MAKES 
& CARTRIDGES 1.P&78-.-ONE DIAMOND SB: TWO DIA- 
MONDS $16: DIAMOND A SAPPHIRE $9: TWO SAP- 
PHIRES $2.39: ONE SAPPHIRE LP 

r 
78 51.49 @ 

PLEASE SF:ND CARTRIDGE NAME & NUMBER 

60MCS /85DB GAIN IF STRIP W.E. DSGN. NEGRO. 
BY MOTOROLA CONTAINS 8/64K5 A I /04I.5 TUBES. 
COMPACT 2W1IL 2 sit" H.OUTPUT JACK & COAXIAL. 
INPT PLUG COMPLETE $14 P. 2 for $25 
HC4 57 54.95: BC458 $5.95 TESTED OTO. AS IS 
RC457 $1.89: 8C155 $1.98 "GOD PARTS" VHF 
RCVR AN.ARR 2/IN LESS TUBES $1.95 

. . . . . . . . . . . . . 

FINEST HI -FI RECORDING TAPE 
1200 Ft. 7" Reel Lots 
Money Back Gtd. of 12 

Highest quality controlled plastic base 
tape fgrd by n` Erin 

Constant coated k' Slit. OW. 

40 
output. Splice Free. Freq. 71M ! 

-15KC Oxide Wnd In. 3 FOR 31.50 
New 1st Quality Mylar" 2400 Ft. -7" steel Erin. 
MfC"'d. Proce.sed Recording Tape @ $4.49: 3 for $12 

ELECTRONIC FLASH! 
SHAW 400111 BOWS 
ELECTRONIC FLASH........$25 
Assembled A ready to work! Not 
Kit. Latest features SUPER CIRCUIT 
-Low COst flash less than 3/SC. Inbilt 
AC & Batteries.. all In one case. Pow - 

ful. compact. Guide 4 Color 00 +. 
B&ts, 200 +. Recycles 2 seeds. I.im. 

7í1t10 ̀  B'ATTERIES4not 
ineluáed. Xt 

as $5 ía..825 
NEW SHAW 600C /120W'ucSECOS. COLOR 754-. RAW 
225 RECYCI.F.S SECDS. WGT UNDER 4_f. 115VAC 
A BATY OPERATION. LESS BATYS $39.95: WITH 
BATYS $49.75 
NEW SHAW 1000P/24O W'SF.CDS. COLOR 150 B&LV 
450 +. RECYCLES 7 SECDS UNDER 0 LBS. 115 VAC 
A BATY OPERATION. LESS BATYS $49.95: WITH 
BATYS $59.75 

"Dumont" TV- HI.F1.114b Hi -1,o -V Power Supply for 
Lab. Color A Projection TV. Snnpersc0pes A Hiv 
Testing. Sola Voltage Regulated Power Source De- 
livers 

Solar 3ctKRegulatted 
Regulated. 

@ 35Óm. 6.37/ 
GA Fil. 1:1 Tubes 2/5154. 2/05X7. 2 /64L5. 2 /0900. 
2 /IWI. 0A3. 6W8. 6547. Input 117V /BOGY /10' 
RAI ID for 30" TV W Diagram 525 ?.?/5:15 5/5100 

"TAB" Tubes Tested, Inspected, Boxed 
Gfd. No Electrical. Mechanical Rejects 

0A2 .80'68.16 .72 12476 .59 11717 2.39 
092 .72 6087 .99 12477 .89 117N7 1.98 
OC3 .84 6817 1.95 1241J6 .63 117Z3 .69 
003 .80 6BN6 1.06 12507 .69 11726 1.10 
oza .50 6806 1.19 12476 .55 2C22 20/51 

LOO 6BV6 .75 12477 .99 7193 20 /S1 
183 .78 6827 1.25 124X4 .99 9LP7 1.00 
INS .68 6C4 .49 124X7 .79 4344 2.00 
114 .82 6C5 .69 128 .95 2C394 11.00 
11(5 89 GCBS .60 12846 .65 2C51 3.00 
IRS .78 6C06 1.49 12847 .99 2021 .66 
154 .78 686 .59 12806 .59 2E24 3.00 
¡SS .Se 6.15 .59 128E6 .59 2E26 3.00 
174 .78 6J6 .S9 128E6 .59 2V3 .68 
104 .68 6X6 .59 128147 .99 3023 5.00 
lÚ5 .89 687 .79 12877 1.00 4.654 15:00 
"tart .68 61.6 1.19 12827 .99 4.125 32.00 
30, .68 6N7 .99 12CÚ6 1.45 4.250 35.00 
305 .86 654 .59 12L6 .79 4E27 7.00 
354 .68 658 .99 12547 .69 4PR80 35.00 
3V .99B5Á7 .69 12507 .89 4X150 19.00 
5Awa 1.10 8557 1.19 125147 .89 4x250 35.00 

54 1.251 BSC7 .89 12537 .75 4X500 43.00 
Sua .59 6507 .79 12557 .75 35P1 1.00 
SVa .89 OUT .69 12507 .69 511P4 1.00 
573 .59.6517 .69 12V6 .79 24G 2.00 
6484 .59 65147 .72 12X4 .55 357 4.00 
64C7 .79 65L7 .69 19506 2.15 lOOT 7.00 
6407 .89165147 .72.í9T8 1.16 2507 20.00 
SANS .99.65E17 .74'25806 1.39 3884 1.00 
SAKS .896SR7 .79 2516 .72 450T 43.00 
6415 .59 rs .98 25W4 .77 7174 .25 
64Q5 .66 BUS .83 2555 .72 801 4 /S1 
6455 .99 BUS .95 2526 .75 807 1.19 
6457 3.00 OVO 1.39 EL34 3.49'808 1.00 
SATO .49 6W4 .79 5137 2.49 809 3.00 
e4154 1.29 6W6 .89 35C5 .59 510 10.00 
SAUS 2.196 %4 .39 3516 .59 811 3.00 
64U6 .59,655 .49 3,W4 .52 812 3.00 
65X4 .79'6 1(8 .99 3574 .69 813 8.00 
GaAs .59'676 .69 3525 .57 814 3.00 
6847 1.00 747 .79 SORS .69 815 2.00 
6805 .60 748 .72 5085 .69 826 .50 
6804 7.00 7C4 .69 SOCS .69 829 8.00 
SODS .69 7C5 .79 SOLS .69 832 8.00 
65E6 .59'7F8 1.20 50X6 89 837 1.35 
68F5 1.08 7N7 .89 KT66 .329 866 1.20 
68F6 .69 707 .99 75 .89 5879 1.20 
6866 1.50.12Á1S .59 77 3/51 5881 2.85 
SONS .79'12405 .7S 80 .59 6550 3.90 
trite for Complete Tube List! Discounts o Qty. Buyers 
TUBES WANTED! WE BUY -! SELL & TRADE! 

TERMS: Money Back Otd (cost 

Ai !! FO:B. N.r.C. Add.hpg eh.r96. T AB shorn toch: Dep. 

I BERT/ ST., N. Y. 6. N. Y. 
PHONE: RECTOR 2.6245 
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RADIO & TV NEWS 



 

RATE: 50e per word. Minimum 10 words. October Issue closes August 
9th. Send order and remittance to RADIO & TV NEWS, 366 Madison 
Ave.. N. Y. C. 17. 

RADIO ENGINEERING 

COMPLETE radio, electronics theory & practice; 
television: broadcasting; servicing; aviation, ma- 
rine. police radio. 18 or 21 months. Catalog. Val- 
paraiso Technical Institute, Dept. N, Valparaiso. 
Ind. 

FOR SALE 

TELEPHONE Extension in your car. Answer your 
home telephone by radio from your car. Complete 
diagrams and Instructions. $1.25. Q. Carrier Co., 
734 15th St., N.W., Washington 5, D. C. 
EAVESDROP with a pack of cigarettes. Miniature 
transistorized radio transmitter. Complete diagrams 
& instructions. $1.25. Q. Carrier Co., 734 15th St., 
N.W., Washington 5, D. C. 

POCKET Six Transistor Speaker -Radio, Complete 
$42.95. Electronic Outlet, Wolcott Ave., Lawrence, 
Mass. 

MARINE Crystals Since 1933. Dealer discounts. 
Prepaid airmail delivery. Literature. C -W Crys- 
tals, Box 2065, El Monte, Calif. 
BURPLUS Electronics parts, equipment, etc. Ap- proximately 100 pounds, $9.95 F.O.R. Dayton. Part assortments $3.00 and $5.00 kits, #5J1'2 cathode ray tube $7.50. Jumbo 4 -pin transmitting 
tube sockets 4 for $1.00 postpaid. Remittance with 
order. Alpine Products, Dept. 81), 2236 Hepburn, 
Dayton 6. Ohio. 
DIAGRAMS! Service Data! Radios $1.00. Tele- 
visions $1.50. TV Tube Layouts. with First Aid 
Service Hints, 504. Cive Make, Model. TV Millie, 
Box 101 Rt., Hicksville, New York. 
MONITORADIO, Police -Alarm Receivers, new, 
used. Ladd Electronics. 111 North 41st, Omaha, 
Nebraska. 
TRANSMITTER Kits -Viking Equipment, new, 
used. Ladd Electronics, 111 North 91st, Omaha, 
Nebraska. 
DIAGRAMS for repairing radios $1.00. Television 
$2.00. Cive make, model. Diagram Service, Box 
672 -RN, Hartford 1, Conn. 
TUBES -TV, Radio, Transmitting And Industrial 
Types At Sensibly Low Prices. New, Guaranteed, 
1st Quality, Top Name Brands Only. Write For 
Free Catalog or Call Walker 5 -7000, Barry Elec- 
tronics Corp., 512 Broadway, New York 12N, N. Y. 
COMPLETE Television Sets $11.95. Jones TV, 
1115 Rambler, Pottstown. Pa. 
LEARN values old phonographs. Set 1, 23 pic- 
tures and values $1.00; net two, 26 pictures $1.00; 
set 3. 15 rare at $1.50. All three sets $3.25. One 
of World's Largest collectors of antique phono- 
graphs. W. Miller, 1017 Westgate, Troy. Ohio. 
ELECTRONIC Hypnotiser. Simplifies the art of 
Hypnosis. Diagrams & Operating Instructions 
$1.25. Kit $16.50. Wired & tested $29.50. Q. Car- 
rier Co.. 734 15th St., NM_ Washington 5, D. C. 
POLICE Radar Detector. Stop before those radar 
speed traps. Fool proof legal system. Complete 
diagrams & instructions. $2.75. Q. Carrier Co., 
734 15th St., N.W., Washington 5, D. C. 

WANTED 

CYLINDER and old disc phonographs. Edison. 
Conqueror, Idelia, and Oratorio models. Berliner 
Gramophones and Zono -o- phones, Columbia cylin- 
der Graphophones, and coin -operated cylinder 
phonos. Want old catalogues and literature on early 
phonos prior to 1919. Will pay cash or trade late 
111-fi components. Box 50 % RADIO & TV NEWS. 
WANTED: Receiver R5 /ARN -7. MN -62A Trans- 
ceivers, RT18 /ARC -1, AN /ARC -3. BC -788C, I -152C, 
Collins, Bendix equipment, Test Sets, Dynamotors, 
Inverters. We pay highest prices. Advise quantity, 
condition, price first letter. Aircraft Radio Indus- 
tries, Inc., 15 East 40th St., New York City, tele- 
phone LExington 2 -6254. 

WANTED: Signal Generators TS -403, TS -497, 
TS -621, SC -3 /U, TS -437, TS -510, TS -588, TS -60S, 
etc.; TS -186 Frequency Meters, AN /APR -4 Tuning 
Units, other "APR." Receivers, ARC -3, other 
Surplus; also Hewlett -Packard and other labora- 
tory quality equipment, Weston, etc. instru- 
ments ; technical manuals; for quick cash or 
swap for Zenith Transistor Portables, etc. Littell, 
Firhills, Box 26, Dayton 9, Ohio. 
CASH Paid! Sell your surplus electronic tubes. 
Want unused, clean transmitting, special purpose, 
receiving, TV types, magnetrons, Klystrons, broad- 
cast, etc. Also want military & commercial lab 
test and communications gear. We swap too, for 
tubes or choice equipment. Send specific details 
in first letter. For a fair deal write, wire or tele- 
phone: Barry, 512 Broadway, New York 12, N. Y. 
WAlker 5 -7000. 

REPAIRS AND SERVICING 

HIGH Fidelity Speakers Repaired. Amprite Speaker 
Service, 70 Vesey St., N. Y. 7, N. Y. Ba. 7-2580. 

TAPE RECORDERS 

RECORDERS. Hill, Tapes, Free Wholesale Cata- 
log. Carston, 215 -R E. 88 St., N. Y. C. 28. 

TAPE Recorders, Tape. Unusual Values. Free 
catalog. Dressner 69 -02 R, 174 St., Flushing 65, 
N. Y. 
RECORDERS Wholesale! Tapes: 1200' $1.39; 1800' 
$1.85. Towers -155, Philadelphia 5. 

HIGH FIDELITY 

LATEST Ka rlson Enclosure detailed manufactur- 
ing plans. 15"-$2.50 ; 12"-$2.00 ; 8 "- $1.50. 
Radio Bookshop, 1379 E. 15, Brooklyn 30, N. Y. 
DISCOVER our "Six Unique Services" and Rock 
Bottom Prices on HI -Fi; Stereo. Write The Silver 
Trumpet, 406R Walnut, Alexandria, Indiana. 
DISGUSTED of "Hi" Hi -F1 Prices? Unusual Dis- 
counts on all your High Fidelity requirements. 
Write now. Key Electronics Co., 120 Liberty St., 
New York 6, N. Y. 

HELP WANTED 

IMMEDIATE Opening For Qualified Communica- 
tions Technician In Authorized Motorola Shop. 
Contact Jim Cass, Communications Service Co., 
P. 0. Box 820, Lafayette, La. Phone CE 5 -5534. 

CORRESPONDENCE COURSES 

USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog free. 
(Courses bought.) Lee Mountain. Pisgah. Ala. 

INSTRUCTION 

STUDY At Home For Commercial Radio Licenses. 
Very Reasonable Fee. Free Sample Lesson. Write 
Radio License Aids, Box 159, Buzzards Bay, Mass. 

MISCELLANEOUS 

"C'INEMAKING ; How to Make Beer, Ale." Illus- 
trated. $2.00. Eaton Publications, Box 1242 -T, 
Santa Rosa, California, 
BUSINESS Cards. Free TV cuts. Raised print 
ing. Samples. l'olart Company, 20115 Goulburn 
Detroit 5. Michigan. 

When you order by mail... 
please print your name and address clearly, be specific 
in your order, enclose proper amount, allow ample 
time for delivery. 

August, 1957 

low HQ for the 5 TOP QUALITY brands os U TUBES 
AT SENSIBLE PRICES! 

Individually boxed First quality only 
Brand New 90 -DAY RETMA guarantee 

No rehrands No private brands No rejects 
WRITE FOR LATEST TUBE CATALOG FREE! 

1535 ...S 3.35 
1022 ... 44.50 

2C35 . 2.00 
2C39A .. 11.00 

2C53 . 9.15 
2E24 . 2.34 
2525 . : 13.50 
2545 ... 35.00 
2K55 ... 35.00 
392a . 1.50 
392<W : .75 

0L299 1.00 2051 .65 
307A .60I 5517 1.35 
355A : 11.00 5636 2.95 
357A . 14.00 5636A : 2.95 
3715 .75 5642 1.00 
4035 1.20 5646 .35 403 3.25 5651 1.0 
4OCA ... 12.50 5654 : 1.40 16a . 25.00 5675 8.00 189 . 39.00 5676 .85 17A 3.50 5687 1.85 17A/5842 5691 4.75 

12.00 5692 5.00 450TH.. 44.00 5693 4.75 

3ßP1 1.95 
KU -610.. 3.50 5703WA . 4.50 3829 4.75 WL/655/658 5718 2.00 

00 5719 2.00 
3C23 

90. 
3.95 0L673 12.50 5725 . 2.00 

3C31 1.00 7032 1.10 5726 .75 
3C45 .. 7.00 717* .35 5744 1.25 3J30 . 25.00 CK722 .90 5749 1.25 
3K20000LN 750TL 32.50 5763 1.25 

Write 600 .90 5812 1.00 4.655 .. 15.00 803 2.00 5814 .. 1.00 
- 4.125A . 30.25 805 .00 5819 

. 
25.00 4-250A , 35.00 807 1.10 5840 4.50 

s4 -400A . 45.00 807W/5933 1.75 5876 8.00 4624 / EL3C 4.50 513 9.50 5881 2.95 aX500A . 75.00 814 2.50 5910 .45 4pR60A. 30.00 836 1.25 5915 .50 
5C22 , 25.00 837 1.25'6111 .95 6AK5W.. 1.20 838 .70 6112 .. 4.95 
6C21 /50TL 866A 1.20 6130/3e45 6.00 

13.50 872A 1.00 ,Yí 161 . 52.50 
674 1,75 917 1.30 6201 3.00 
15E 1.20 918 1.10 6350 . 10.00 F032 .95 927 1.00 6539 . 9.00 
e35e35713 2.00 930 1.50 8005 3.25 
vcso í32v 5.00 954 . .40 8020 1.00 
RK- 60/1641 955 .40 9001 .75 

1.2S 956 .35 9002 .60 
RK- 65/5023 957 

7.50 955A 
.35 9003 1.35 
33S 9004 .30 HY69 .. 2.25 991 ,25 

5 X872 or 73 .35 CN1N3 9005 1.50 
9006 ... .20 F123Á 3.95 CK1007 .45 V/(11130. 1.50 CK1028 2.35 (surplus) 

and many others, over 1000 types in stock! WRITE! 
WE ARE FACTORY AUTHORIZED DISTRIBUTORS OF CBSHYTRON. EIMAC. PESTA. etc. 

2 COLOR TUBE CARTONS 
sfty rié o° preents é New pat n v b 
breakage. Distinctively) litho- 
graphed 
n 

glossy 
he most distinc 

red 
ive tube carton 

available today. Minimum quart. óf 
case 

1001 any 

SIZE 

one site. Write 
e 

12 
FOR TUBE PER 100 Miniature...6AU6, etc.....$1.00 

GT 65N7, etc 1.23 
Large GT . 163, etc 1.50 
Large G ....5U40, etc 2.00 
WHITE GLOSSY BOXES 
Completely blank. No printing or 

same above. color. 
e Same high quality, low 

a. Specify 'WHITEbawhen o prices. 
when color is not stated, 

2 color cartons will be shipped. 
TUBE STACKERS 

White glossy only. Ministacker 
holds 10 Mini. tube cartons: -Gr. 
stacker holds 10 '07' 

c 
rtons. 

SIZE PER EACH 
Ministacker 1s /i2 
GT 

$10.00 Per Case of 100 FOB NYC. 
(All cartons 6 stackers f.o.b. NYC) 

AIRPORT or PHOTOGRAPHIC 
FLASH EQUIPMENT 

Flash visible p to 3 miles, even in bright sunlight. 
May be used for portable (48 tbs.) photo -flash, visual 
signals, experiments, etc. Consists W lhi high voltage converter, electronic flash lamp 

a 
holder, ca- bles. mounting brackets, spare parts kit with extra flash lamp included. and detailed technical manual. Unused, complete. Some require paint touch -up. Can 

be made to perate from 115 VAC. 60 cycles with cir- cuit modifications. All tested ifs working when shipped. 

Model AN /VVX -1 
for 6 or 12 v. DC 

$75.00 
Model AN /VVX -IX 
for 24 or 48 VDC 

$6500 

WRITE FOR "BARRY'S GREEN SHEET" FREE! 

NOTE: Even Barry is not infallible! Try as might 
to it, o of supply 
Oo end a bad tube 

occasions, sources of 
exami- nation. So, if at any time 

e 
one does slip by to you. 

advise u at once 
one 

can prompt and cheerful correction. 

TERMS: 253/4 deposit with order. balance C.O.D. 
All merchandise guaranteed. F.O.R. N.Y.C. 

Subject to price variation and Stock depletion 
MINIMUM ORDER 510.00 

TRADES ACCEPTED -OPEN MON. TO SAT. 

BARRYELECTRONICS 

512 Broadway, Dept. RN, N.Y. 12, N.Y. 
Phone: WAlker 5.7000 ose 
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TUB 
SPECIALISTS to the WORLD 

SELECT THE TUBES YOU NEED FROM ONE OF THE 

MOST COMPLETE TUBE INVENTORIES IN THE WORLD 

First Quality - Fully Guaranteed 
042 
0440 
082 
OZ4 
.A3 
147 
1AD4 
1 AE4 
14 %2 
1B3GT 
IC SGT 
íG4 
1G6GT 
1H5GT 
116GT 
114 
116 
1L 44 
1146 
1164 
1 LC 
1L C6 
1105 
1 LE3 
1LG5 
1 LH4 
1165 
1N5GT 
1Q5GT 
I R4 
165 
154 
155 
1T4 
1T5 
I U4 
1 U5 
1V 
1 V2 
1 V6 
1 X2A 
2A3 
2A6 
2X2 
2X24 
343 
3A4 
345 
3AL5 
341.16 
3AV6 
384 
387 
3005 
38N6 
3BY6 
3C06 
3CF6 
306 
3LF4 
3Q4 
3Q5 
354 
3V4 
48Q7Á 
4BZ7 
SAMS 
SANS 
SAQS 
5458 
5478 
SAVE 
SAW4 
5A24 
516 
5R4GY 
5T4 
5U40 
SUS 
5V4G 
5V6GT 
5W4GT 
SX4G 
5X8 
5Y3GT 
SY4G 
SZ3 
SZ4 
6A3 
646 
647 
648 
6ABGT 
6464 
6487 
SACS 
6ÁC7 

RECEIVING 
.69 
.95 
.65 
.49 
.68 
.52 

1.20 
.92 
.95 
.79 
.52 
.65 
.49 
.58 
.69 
.74 
.79 
.79 
.85 
.85 
.79 
.79 
.85 
.79 
.85 
.85 
.79 
.59 
.95 
.65 
.65 
.65 
.65 
.65 
.69 
.67 
.59 
.65 
.59 

1.49 
.85 
.95 
.59 
.49 

1.35 
1.08 
.50 
.64 
.65 
.70 
.60 

2.95 
.39 
.80 

1.05 
.75 
.80 
.85 
.39 
.85 
.65 
.75 
.65 
.69 

1.30 
1.35 
1.05 
1.10 

.75 
1.10 
1.10 
1.15 
1.10 
.60 
.90 

1.45 
.90 
.58 

1.10 
.88 
.70 
.65 
.75 

1.05 
.49 
.65 
.69 
.89 
.95 
.82 
.89 

1.05 
.95 
.59 
.95 

1.05 
.85 

64D7G 1.50 
6AFO 1.23 
64F6G .85 
6AGS .72 
6407 .98 
64114 .85 
6466 .85 
64.15 1.49 
6465 .69 
64K6 .75 
GALS .58 
6ÁL7 .95 
GAM4 1.50 
6ÁM8 1.10 
6464 1.50 
6ANS 2.75 
SANS 1.15 
64135 .57 
6406 .57 
6407 1.15 
64115 .70 
6AR6 2.15 
6455 .70 
6456 1.95 
64576 2.35 
6458 1.15 
6476 .52 
6478 1.05 
6ÁU4 1.05 
64 US 1.10 
6ÁU6 .65 
6047 .85 
6ÁV5 1.20 
6ÁV6 .53 
64 %4 .79 
64X5 .69 
6B4G .95 
6138 .67 
6846 .63 
6847 .85 
6BC4 1.50 
68C5 .68 
6BC7 1.20 
6005 1.35 
68136 .73 
6BE6 .65 
68F5 .82 
6BF6 .68 
6BG6G 1.75 
6866 .79 
6816 .69 
68K5 .95 
6BK7 1.05 
6BL7 1.05 
6066 1.10 
6BQ6GT 1.15 
601374 1.15 
68X7 1.20 
6BY5C 1.25 
60Z7 1.20 
6C4 .38 
6C5 .48 
6C5CT .46 
6C6 .49 
6C 8G .85 
6CB5 4.40 
6CB6 .68 
6CD6G 1.75 
6CF6 .90 
6CG7 .85 
6C16 1.10 
6CM6 .85 
6C56 .75 
6CU6 1.30 
606 .59 
6DC6 .95 
6E5 .75 
6F5 .59 
6F6 .85 
6F6CT .69 
6F7 .85 
6FBG .72 
606G .72 
6U6 .59 
611607 .49 
614 2.55 
615 .48 
6J5GT .47 
616 .68 
617 .82 
617GT .65 
6K6GT .65 
6K7 .74 
6K7GT .59 
668 1.10 
6K8GT .95 
616 1.69 

TUBES 
6L6G .98 
617 .95 
667 .89 
607 .85 
6Q7GT .79 
6R7 .85 
6R7GT .68 
654 .57 
6S8GT 1.05 
6547 .79 
654767 .79 
6557Y .87 
6SC7 .72 
65F5 .72 
65F5GT .69 
65F7 .92 
6507 .65 
65117 .74 
6SH7GT .59 
6517 .69 
65J7GT .59 
6567 .64 
65K7GT .59 
65L7GT .75 
65N7GT .75 
65Q7 .59 
65Q7GT .59 
65R7 .55 
6557 .75 
6577 .95 
6T8 .95 
6U5 .85 
6U8 .95 
6V3 1.25 
6V6 1.10 
6V6GT .59 
6W4GT .65 
6W6GT .79 
6X4 .48 
6X5GT .49 
6X8 .95 
6Y6G .89 
7A4 .79 
745 .69 
7A6 .78 
7A7 .75 
748 .7S 
7407 1.65 
7AF7 .89 
7407 .95 
7467 .95 
784 .75 
765 .65 
786 .75 
787 .75 
788 .85 
7C5 .75 
7C6 .75 
7C7 .79 
7E7 1.15 
7F7 .85 
7F8 1.10 
7C7 1.10 
7117 .79 
717 1.25 
7K7 1.15 
7L7 1.10 
7N7 .85 
707 .95 
7R7 .95 
7V7 .95 
7W7 .95 
7X7 .90 
7Y4 .65 
7Z4 .65 
1244 .85 
12A6 .57 
12A8GT .79 
124117G7 1.05 
12415 .65 
12405 .70 
12ÁT6 .48 

.92 
12ÁU6 .62 
12ÁU7 .75 
12ÁV6 .52 
124V7 .95 
12ÁW6 .95 
124X4 .85 
124X7 .78 
12ÁY7 1.15 
12ÁZ7 .85 
12B4 .85 
12846 .60 
12847 .89 
12006 .70 
120E6 .65 

120F6 
12667 
12BK5 
12806GT 
12BY7 
12BZ7 
12C8 
12CU6 
12116 
1215CT 
12K7GT 
1268 
1207GT 
12547 
125Á7G7 
12SC7 
12567 
125 /17 
12517 
125K7 
12517 
12567 
12507 
125R7 
12V6GT 
I2W6GT 
1444 
1445 
1447 
14ÁF7 
1486 
1407 
14E6 
14E7 
14F7 
í4F8 
14117 
1467 
14Q7 
14R7 
1457 
14W7 
198G6G 
1978 
254V 5 
254 %4 
258K5 
256Q6GT 
25CD6G 
25C U6 
25L6GT 
2 SW4GT 
25Z5 
25Z6 
30 
32L7 
35115 
3505 
35C5 
3516 
35W4 
35,14 
35Z3 
35Z5 
41 
42 
43 
50A5 
5085 
SOCS 
SOLE 
50X6 
50Y6 
5Ov7 
53 
7017 
75 
77 
78 
80 
81 
83 
83V 
84/6Z4 
1171 /M7 
1176/P7 
117Z3 
1í7Z4 
1í7Z6 

.60 

.89 

.95 
1.35 
.90 
.95 
.69 

1.35 
.59 
.65 
.85 
.69 
.75 
.69 
.69 
.75 
.79 
.65 
.65 
.69 
.85 
.75 
.59 
.59 
.73 
.87 
.95 

1.30 
.75 
.95 
.69 
.95 

1.05 
1.15 

.85 
1.10 
.85 
.85 
.85 

1.20 
1.10 
1.25 
1.89 

.95 
1.25 
1.05 
.95 

1.25 
1.75 
1.30 
.65 
.72 
.75 
.62 
.65 
.85 
.69 
.68 
.68 
.65 
.44 
.65 
.65 
.59 
.75 
.69 
.79 
.68 
.68 
.68 
.62 
.85 
.78 
.78 

1.25 
1.15 
.65 
.47 
.57 
.59 

1.85 
1.19 
.95 
.49 

2.45 
2.45 

.68 
1.05 
.95 

XMITTING 
0A3/VR75 .86 
OB3/VR90 .73 
0C3/VR105 .68 
003 /V11150 .68 
1022 1.25 
1023 2.68 
1824 4.85 
1827 12.95 
11335 3.45 
1838 33.50 
1840 3.45 
1041 14.95 
1C21 1.89 
1N21 .39 
162113 1.45 
1623 .68 
1N23B 1.40 
11134 .42 
111344 .48 
IP21 29.50 
IP22 13.25 
1P23 1.85 
IP24 
IP25 64.50 
1 P28 8.95 
IP30 1.95 
1P32 .95 
IP39 1.45 
1P40 1.25 
1P41 2.45 
1P42 2.35 
2AP1 4.95 
21322 1.95 
2C21 .39 
2C34 .25 
2C36 21.50 
2C39A 10.95 
2C40 9.45 
2C43 10.25 
2C5í 2.95 
2C53 10.75 
2021 .65 
2D21W 1.95 
2E22 3.15 
2E24 2.40 
2E26 3.25 
2E30 1.55 
2G21 2.45 
2131 14.00 
2132 12.50 
2133 14.00 
2134 14.00 
2136 14.95 
2151 97.50 
2155 59.50 
2161 12.95 
2162 12.95 
2623 15.25 
2K25 11.95 
2K28 27.50 
2K33A 56.95 
3AP 1 2.90 
3824 1.50 
3B24W 4.95 
3825 4.95 
3826 7.45 
3627 3.45 
3829 5.95 
3131/1 2.45 
3C22 59.50 
3C23 3.45 
3C24 1.48 
3C45 5.95 
30214 2.95 
3DP1 3.25 
3E29 9.00 
4-65A 16.95 
4-1254 24.95 
4-250A 36.50 
4C27 8.95 
4C28 17.45 
4C35 13.45 
4E27 8.50 
4X1504 22.45 
4X150G 31.95 
5BP1 2.35 
SBP4 1.95 
5C22 27.50 
SCP1 1.95 
SCP1A 8.45 
SCP7 7.95 
SD21 7.45 
5FP7 1.20 
5129 29.50 
5130 17.25 
5133 6.95 
511.1 12.45 

TUBES 
5JP2 6.35 
5JP5 9.95 
SLP1 7.40 
SNP 4.95 
6AC7W 1.45 
6AKSW 1.45 
SAL5W .95 
6AQSW 1.70 
6456W 2.69 
6BF7W 3.45 
6C4W 6.75 
6C21 14.95 
6F4 2.65 
614WA 4.45 
6J5WGT 3.90 
616W 2.20 
616WA 3.90 
6K4 2.20 
65N7WGT 1.85 
6%4W 1.20 
6XSW 1.35 
7BP7 4.45 
120P7 14.95 
15E 1.45 
15R .49 
2807 .95 
100TH 6.25 
10011. 8.25 
211 .45 
2498 2.95 
249C 1.95 
250TH 18.95 
25011. 14.75 
262B 4.95 

3.45 
274B 85 
304TH 12.95 
304TL 12.95 
307A 1.10 
350A 2.65 
350B 2.35 
37113 .85 
393A 4.50 
WL417A 2.95 
4174/5842 

14.95 
434A 2.95 
450TH 47.50 
45071 35.00 
575A 12.50 
705A .68 
707A 4.95 
7078 3.95 
7156 2.95 
715C 10.95 
717A .35 
721A .65 
7234 /B 8.45 
725A 2.95 
726A 4.95 
726B 32.50 
726C 32.50 
75OTL 65.00 
8014 .38 
802 2.45 
803 1.40 
804 8.85 
805 3.95 
806 4.85 
807 1.18 
808 1.25 
809 2.20 
810 10.50 
811 2.75 
8114 3.25 
812 2.75 
812A 3.25 
813 9.95 
814 1.95 
815 1.95 
816 1.15 
826 .65 
828 7.42 
8296 7.95 
8308 .65 
832 5.75 
832A 7.95 
833A 42.50 
836 1.45 
837 1.25 
838 .69 
845 4.85 
851 8.95 
860 2.75 
861 12.95 
866A 1.15 
8724 1.25 

No Seconds 
GRAND OPENING 

Visit our newly opened BARGAIN S1'0111 
in our own warehouses. SEE FOR YOUR- 
SELF ! ! Forty thousand square feet of 
warehouse space loaded with a tremen- 
dous variety of resistors, condensers. 
chokes, transformers. headsets. micro- 
phones, test sets. receivers. transmitters. 

EVERYTHING IN ELECTRONICS 
ROCK BOTTOM PRICES 

ATTENTION ! ! ! ! 

Hundreds of hard -to -find tube types 
available in addition to this listing. Same 
low, low prices. We have one of the 
largest and most comprehensive tube in- 
ventories in the WORLD. If the tubes you 
want are not listed here, write to us 
and well answer by return mail. 

i 

J 
876 

884 
. 

885 

98 
923 
925 
927 
930 
9314 
954 
955 
956 
957 
9584 
959 
991 
1603 
1616 
1619 
1622 
1624 
1625 
1626 
1633 
1635 
1641 
1654 
2050 
2051 
5516 
5517 
5634 
5636 
5637 
5638 
5639 
5641 
5642 
5643 
5647 
5651 
5654 
5656 
5670 
5675 
5676 
5678 
5686 

.72 

.48 

.95 

.95 
2.45 
1.65 
1.25 
1.50 

.95 
1.19 
2.95 

.25 
.35 
.35 
.35 
.35 

1.32 
.29 

2.95 
.50 
.30 

1.45 
.95 
.29 
.19 
.85 

1.48 
1.35 
1.75 
1.25 

.65 
6.45 
1.65 
6.95 
2.90 
4.95 
7.45 
8.95 
5.95 

.95 
5.95 
3.95 
1.35 
1.25 
7.90 
1.10 

10.95 
1.25 
1.25 
1.95 

5687 2.65 
5692 5.10 
5693 4.65 
5696 .90 
5702 1.95 
5703 .95 
5704 1.85 
5718 2.75 
5718A 4.75 
5719 2.15 
5725 1.45 
5726 .60 
5727 1.25 
5732 2.95 
5744 1.75 
5751 1.45 
5762 99.50 
5763 1.25 
5783 4.45 
5787CK 4.05 
5794 5.95 
5812 2.70 
5814 .95 
5819 32.50 
5820 495.00 

1.35 
1.35 
4.40 
7.40 

.95 
3.45 

12.50 
1.25 
2.95 
3.25 

15.95 
4.45 
3.95 
5.95 
8.75 

14.95 
7.85 
3.95 

5823 
5829 
5840 
5841 
5844 
5851 
5876 
5879 
5881 
5886 
5894 
5896 
5899 
5902 
5905 
5906 
5908 
5932 
5933 2.25 
5963 5.45 
6021 4.45 
6080WA 7.95 
6096 1.45 
6097 1.45 
6098 1.85 

6099 
6101 
6113 
6146 
6161 
6187 
6189 
6263 
6264 
6539 
8005 
8008 
8012 
8013 
8013A 
8014 
8020 
8025 
9001 
9002 
9003 
9004 
9005 
9006 
C11A 
C61 
CK1005 
CK1006 
CK1007 
CK1038 
CK1039 
F1234 
F127F 
F1284 
FG17 
FG27A 
FG32 
FG95 
FG105 
FG172 
HF100 
HF200 
HF300 
WL616 
RK65 
RK72 
R%21 
TZ40 

1.35 
1.45 
1.25 
4.75 

69.50 
3.95 
2.25 

11.45 
11.45 

2.95 
4.75 
3.95 

.98 
2.65 
3.75 

67.50 
1.25 
1.45 

.82 

.60 
1.20 
.35 

1.39 
.25 

10.95 
7.95 

.32 
3.45 
.65 

4.70 
4.70 
2.75 

22.50 
14.95 
4.95 

10.90 
3.95 

17.50 
12.95 
17.95 

6.95 
9.95 

17.50 
47.50 

7.50 
.50 

5.50 
4.95 

FREE! BARGAINI"PINK SHEET" FREE! 

TERMS: Cash with order or 25% deposit. balance 
'.0.O. Open account to rated firms. All prices r.O.B 

warehouse. 
" Special Quantity Discounts. 

All Inquiries Answered 
Promptly 

WE SHIP TO ALL THE WORLD. CORRESPONDENCE IN ALL LANGUAGES. CABLE ADDRESS: HAMSHACK NEW YORK 
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ONLY 

UNIVERSITY 

OFFERS A 

COMPLETE 

RANGE OF 

DRIVERS 

Model PA -50 

Model PA -HF 

Versatility and Adaptability 
Unlimited ...to Match Every 
Soundcasting Requirement! 

Model SA -30 

Model SA -HF 

Model MA -25 

ALL NEW DESIGN...ALL FROM 

ONE RELIABLE SOURCE... 
ALL BUILT TO UNIVERSITY'S 

SUPERB QUALITY STANDARDS 

Most Efficient 
Widest Response 
Highest Power 
Greatest Output 
Best Value 
Always Dependable 

Model PA -50 - The ultimate in deluxe, advance -design. 
Features: extended high and low frequency range, high- 
est continuous duty power capacity, Super W magnet, 
bi- sectional construction. greatest conversion efficiency, 
husky built -in multi -match transformer with terminals 
conveniently located at have of unit. Especially recom- 
mended for church chimes, carillons. organs; fast set -up 
time ideal for rental or semi- permanent systems; outstand- 
ing performance characteristics. The answer to the tough- 
eM sound problem. Nothing finer! 
Responses 70 to 10,000 cps. Power Capacity: Full Range 
50 watts, Adjusted Range 100 walls. Impedance: 16 
ohms. Transformer Impedances: 100/165/250/500/1000/- 
2000 olnns, 70 r. Line Power Taps: 30/30/20/10/5/2.5 
watts. List Prier: $57.50. 
Model PA-14F - Without question the finest driver unit 
ever offered. For applications requiring the greatest power 
handling capacity, maximum sensitivity. widest range 
frequency, response, plus rugged lifetime construction. 
Features completely die -cast aluminum housing. Water- 
tight voice terminals are located at base of housing for 
added convenience. Increased sound output cuts amplifier 
requirements in half! 
Response: 70 to 10,000 cps. Power Capacity: Full Range 
50 watts, Adjusted Range 1011 salts. I.npr./anr.: it. 
ohms. List Prier: $47.50. 

Model SA-30 - High efficiency and response of Model 
SA -HF. plus "battleship" construction tor maximum dur- 
ability against abuse or in hazardous environments. C - 
pletely die -east aluminum housing and built -in matching 
transformer for connection to high impedance lines or 
"constant voltage" systems. Exclusive water -tight Jura! 
gland nut cable entrance Shockproof hi- sectional speaker 
construction. 
Response: 80 to 10,000 eirr. Power Capacity: Full Range 
30 watts, Adjusted Range 60 not /a. Impedance: l6 ohms. 
Transformer Impedancest 45/165/250/500/1000/2000 
ohms. 70 r. ¡..Me Power Tops: 30/2(1.' l0/5/2.5 watts. List 
Price: $47.50. 

Model SA-NF -Often called "the workhorse of the sound 
industry." Meets most p.a. and industrial requirements. 
Response to 10,0(X) cycles and more efficient than the 
Model MA -25. Will deliver that extra punch needed to cut 
through heavy noise. Use for speech or high quality music. 
Tropicalized and hermetically sealed for continuous top 
flight performance even under adverse weather conditions. 
Response: 80 to 10,000 cps. Power Capacity: Full Range 
30 nattc, Adjusted Rang ,. 60 watts. Isnp.danre: 16 ohms. 
List Priee: $36.00. 

Model MA -25 - Use this rugged. weather -proof driver 
unit where response to 6510 cycles is adequate or to pre- 
serve "balance" when used with high cut-off frequency 
trumpets. Low in cost, high in quality. featuring high effi- 
ciency magnet. tropicalized 2" voice coil, "rim-centered" 
breakdown -proof bakelite diaphragm. 
Response: 85 to 6500 cps. Power Capacity: Full Range 25 
watts, Adjusted Range 50 watts. Impedance: 16 ohms. 
List Prie.: $27.50. 
Program response tuition's! to horn cut -off. 

-sta ta 
USE ANY UNIVERSITY DRIVER FOR EFFICIENCY, ECONOMY AND ADAPTABILITY NEVER BEFORE POSSIBLE! 
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RYA, WEA ADAPTERS... 
for filling University drivers and trumpets with 13/8'. - 18 threads to equipment 

having 17/16 -16 threads. 
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W Miniature Electrolytics 

Mall0rY duality 

. 
at moderate 

cost 

Here's a brand new line of Mallory submini- 
ature electrolytic capacitors. Known as the 
TT series, they offer a complete range of 
aluminum cased electrolytics featuring 
Mallory quality at moderate cost. 

These tiny capacitors are especially well 
suited for replacement service in compact 
portable radios. The electrical characteristics 
make them ideal for transistor circuitry and 
for all battery operated equipment. 
Mallory TT Capacitors are available in a 
complete range of capacities and voltages - 
from 1 to 110 mfd., and from 1 to 50 volts 
working. The tiniest of the line measures 
only 'rfs" diameter by %" long. 

For rugged, subminiature replacement capac- 
itors, depend on the new Mallory TT series. - complete information is available through 
your local Mallory Distributor. See him to- 
day -for all yourelectronic component needs. 

MAI LOR 
P._R.MALLORY S CO. Inc. 

P. R. MALLORY & CO. Inc.. INDIANAPOLIS b, INDIANA . 

Capacitors Controls Vibrators Resistors Switches Rect;°ers 
Power Supplies Filters Mercury and Zinc- Carbon Batteries 
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