
1 
SEPTEMBER 1953 

itiDNics 
LATEST IN TELEVISION SERVICING HIGH FIDELITY 

R 

30c 
U. S. and 
CANADA 

NEW PRINTED -CIRCUIT 
TV I. F. AMPLIFIER 

See page 4 

Beginning in this issue: N SSYR ZNIQN230HZ 
662 XOg 

95-T IASOLZIA 2iZ'IiiM. ection 



-.4.. .... 

I .,./r SHOWN P.'; TIMES 

ACTUAL SIZE 

vounmiPir 
-4111111111111111W 

af 

This assembly provides controlled heater - 

to- cathode positioning; eliminates heater 

shorts resulting from rupture of the 
heater coating, as shown below. 

SHOWN 20 TIMES ACTUAL SIZE 

Exclusive mounting makes the heater an 
integral part in the Teletron gun. 
In the Du Mont Teletron, the heater "feet" are 
welded to stainless steel lugs which accurately 
position the heater on a ceramic disc. The result 
is a firmly welded, vertically aligned assembly 
which is inserted in the control grid cup and auto- 
matically positions the heater within the cathode. 
This eliminates critical, uncontrolled hand posi- 

tioning of the heater. Positive centering prevents 
chafing of the delicate heater coating and avoids 
heater -to- cathode shorts. 

Less open -heater failures 
Stronger connections obtained by welding the 
tungsten heater "feet" to the stainless steel lugs 
rather than directly to the nickel stem leads, 
greatly reduce open heater failures. 

Greater heater efficiency 
When the contr. )l grid is assembled, the distance 
between the top of the heater helix and the outer 
ridge of the ceramic disc controls the depth to 
which the helix is seated inside the cathode. 
Optimum-depth seating is thus predetermined, 
insuring maximum heater efficiency. 

Du Mont quclity control of heater design 
and assembly builds longer, fuller, trouble - 
free life into every Teletron. 

DU M ONT 
t. u. 

* 
'Trode Mork 

cVaek mahe hlo-P74- 
Cathode ray Tube Division, ALLEN B. DU MONT LABORATORIES. INC . CLIFTON, N 1 



ADVANCE! Raise your earning power-learn 
RADIO-TELEVISION-ELECTRONICS 
by SHOP- METHOD 
HOME TRAINING 

GOOD JOBS AWAIT THE 
TRAINED RADIO -TV TECHNICIAN 

There is a place for you in the great Radio- Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
-in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio -TV service, 
and other branches of the field. National Schools Master 
Shop -Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 

EARN WHILE YOU LEARN 
Many National students pay for all or part of their train- 
ing with spare time earnings. We'll show you how you can 
do the same! Early in your training, you receive "Spare - 
time Work" Lessons which will enable you to earn extra 
money servicing neighbors' and friends' Radio and Tele- 
vision receivers, appliances, etc. 
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You also 
receive this 
Multitester 

T.R.F. Receive 

Signal Generator Audio Oscillator 

National Schools Training is All- Embracing 
National Schools prepares you for your choice of many 
job opportunities. Thousands of home, portable, and auto 
radios are being sold daily -more than ever before. Tele- 
vision is sweeping the country, too. Co -axial cables are 
now bringing Television to more cities, towns, and farms 
every day! National Schools' complete training program 
qualifies you in all fields. Read this partial list of opportu- 
nities for trained technicians: 

Business of Your Own Broadcasting 
Radio Manufacturing, Sales, Service Telecasting 
Television Manufacturing, Soles, Service 
Laboratories: Installation, Maintenance of Electronic Equipment 
Electrolysis, Call Systems 
Garages: Auto Radio Sales, Service 
Sound Systems and Telephone Companies, Engineering Firms 
Theatre Sound Systems, Police Radio 
And scores of other good jobs in many related fields. 

L 

TELEVISION TRAINING 
You get a complete 
series of up- to -the- 
minute lessons cov- 
ering all phases of re- 
pairing, servicing and 
construction. The same 
lesson texts used by resi- 
dent students in our 
modern and complete Television broadcast studios, lab- 
oratories and classrooms! 

Superheterodyne Receiver 

LEARN BY DOING 
You receive and keep all the 

FREE! RADIO -TV BOOK modern equipment shown 
AND SAMPLE LESSON! above, including tubes and 

r Send today for valuable, professional qual- 
National Schools' new, ity Multitester. No extra 

illustrated Book of Oppor- charges. 
tunity in Radio- Television- 

Electronics, and art actual 
Sample Lesson. -No cost - 

T h i s no obligation. Use the course also 
offered in Span- 
sh and Portuguese 

coupon now -we'll 
answer by return 

airmail. 
APPROVED FOR 

VETERANS 
AND 

NON -VETERANS 

Check coupon below 

Both 
Resident and 
Home Study 
Courses Offered! 

NATIONAL SCHOOLS 
LOS ANGELES 37, CALIFORNIA ESTABLISHED 1905 
IN CANADA: 193 E. HASTINGS STREET,VANCOUVER. B.C. 

FIND OUT NOW -MAIL COUPON TODAY! 
NATIONAL SCHOOLS, Dept. RG -93 
4000 South Figueroa Street 
Los Angeles 37, California 
Send FREE Radio -TV Electronics book and FREE sam- 
ple lesson. I understand no salesman will call on me. 

Mail in envelope I 
or paste on 
postal card. 

NAME AGE_ s 

ADDRESS s 

CITY ZONE STATE 1 

I D Check here if released from service less than 4 years ago. I 

O Check here if interested in Resident Training at Los Angeles. I 
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CREI prepares you I 

quickly for success in 

The future is in your hands! 
The signs are plain as to the future of the trained men in the electronics 
industry. It is a tremendous industry, and -at the present time there are more 
jobs than there are trained men to fill them. But -when there's a choice between 
a trained and untrained applicant, the trained man will get the job. Your 
biggest problem is to decide on -and begin the best possible training program. 

CREI Home Study .. . 

The Quick Way to Get There. 

Since 1927, CREI has given thousands 
of ambitious young men the technical 
knowledge that leads to more money and 
security. The time -tested CREI procedure 
can help you, too -if you really want to 
be helped. CREI lessons are prepared by 
experts in easy -to- understand form. There 
is a course of instruction geared to the 
field in which you want to specialize. You 
study at your convenience, at your rate of 
speed. Your CREI instructors guide you 
carefully through the material, and grade 
your written work personally (not by 
machine). 

Industry Recognizes 

CREI Training. 

CREI courses are prepared, and 
taught with an eye to the needs and de- 
mands of industry, so your CREI diploma 
can open many doors for you. Countless 
CREI graduates now enjoy important, 

good -paying positions with America's 
most important companies. Many famous 
organizations have arranged CREI group 
training for their radio- electronics -tele- 
vision 'personnel. To name a few: All 
America Cables and Radio, Inc.; 
Canadian Aviation Electronics, Ltd.; 
Canadian Broadcasting Co rporation; 
Columbia Broadcasting System; Canadian 
Marconi Company; Hoffman Radio Cor- 
poration; Machlett Laboratories; Glenn 
L. Martin Company; Magnavox Com- 
pany; Pan American Airways, Atlantic 
Division; Radio Corporation of America, 
RCA Victor Division; Technical Ap- 
pliance Corporation; Trans- Canada Air 
Lines; United Air Lines. Their choice for 
training of their own personnel is a good 
cue for your choice of a school. 

Benefits Felt 

Right Away. 

Almost immediately, you feel the 
benefits of CREI training. Your em- 
ployer, when informed of your step to- 
ward advancement (only at your request), 
is certain to take new interest in you and 
in your future. What you learn in CREI 
Home Study can start helping you do a 
better job immediately. 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

An Accredited Technical Institute Founded in 1927 

3224 16th Street, N.W. Washington 10, D.C. 
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IBROADCASTING 

TELEVISION 

MANUFACTURING 

ICOMMUNICATIONS 

I SERVICING 

AERONAUTICAL 

ELECTRONICS 

CREI also offers 

Resident Instruction 
at the same high technical level - 

day or night, in Washington, D. C. New 
classes start once a month. If this instruc- 
tion meets your requirements, check the 
coupon for Residence School catalog. 

INFORMATION FOR VETERANS 
If you were discharged after June 27, 1950 -14t the 
new G. I. Bill of Rights help you obtain resident 
instruction. Check the coupon for full information. 

Get this fact- packed booklet 

today. It's free. 
Called "Your Future in the New 

World of Electronics," this free illustrated 
booklet gives you the latest picture of the 
growth and future of the gigantic elec- 
tronics world. It includes a complete out- 
line of the courses CREI offers (except 
Television and FM Servicing) together with 
all the facts you need to judge and com- 
pare. Take 2 minutes to send for this book- 
let right now. We'll promptly send your 
copy. The rest - your 
future - is up to you. 

MAIL COUPON TODAY 

CAPITOL RADIO ENGINEERING INSTITUTE 
Dept.149,3224 16th St., N.W., Washington 10, D. C. 

Send booklet 'Your Future in the New World of Electronics" and course outline. 

CHECK TV, FM & Advanced AM Servicing Aeronautical Radio .' 
FIELD OF Practical Radio Engineering Engineering; 
GREATEST Broadcast Radio Engineering (AM, FM, TV) 
INTEREST Practical Television Engineering 
Name 

Street 

City Zone State 
Check - Residence School Veteran i 
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...more important than ever! 

ASSIGNMENTS 

STATIONS 

New service tool ... PCH -4 TV ATTENUATOR 
assures best reception in multi- station areas 

IF you're in the thick of all the new channel assign- 
ments, both VHF and UHF, you know what a job 

it is to install H -pads for proper attenuation. Ordinary 
"cut- and -try" methods take too much time and there's 
always danger of overloading. 

Even if you don't have attenuation problems now - you will later on! That's why it's smart to get the 
low -down on this brand -new Centralab TV Attenuator. 

The switching arrangement makes it possible to atten- 
uate each station as much or as little as necessary de- 
pending on daily conditions such as weather or existing 
interference, and allows for proper attenuation to bal- 
ance two or more stations. It shows you the proper 
attenuation merely by turning a switch. You instantly 
match signal strength to requirements of receiver. Four 
different H -pads are mounted permanently to the at- 

tractive metal case. All you do is hook up to the 300 - 
ohm antenna twin lead and turn dial to the H -pad 
that gives you the proper attenuation. Then unhook 
leads and install the proper H -pad. Checking and in- 
stallation takes only a few minutes. 

If customers want permanent selective attenuation 
installation, this handy unit makes the job easier. And 
it's another sale for you! 

Your Centralab distributor has these TV Attenuator 
Switches in stock for immediate delivery. Also ask him 
for a demonstration and complete data on dependable 
Centralab H -pads. 

Always use Centralab Hpads - you ll prevent overloading, 
eliminate tearing of image 

. improve both audio 
and video results. Available 
in 10, 20, 30 and 40 db. In- 
stall in seria with 300 -ohm 
antenna. 

centoab 
A Division of Globe -Union Inc. 

922 -I East Keefe Ave, Milwaukee 1, Wisconsin 
In Canada, Box 208, Ajax, Ontario 

RADIO-ELECTRONICS 



MILITARY SERVICE 
If subject to military service, 
the training information we 
have for you should prove 
helpful. 

/ asy= Ï n- orne MOV 

help speed you toward a 

1. 

R A 
You use this 16 mm. Movie 
Projector and Films at HOME 
Thanks to this exclusive D.T.I. home training 
aid, many important Television -Radio funda- 
mentals quickly become "movie clear." Now 
you con actually see electrons on the march 
and other "hidden actions " -a wonderful 
advantage that's almost like having a teacher 

home. your ome. 

RIGHT: At Home 
You Build and 
Keep this 5 -INCH 
Oscilloscope 
... one of the most use- 
ful test units in the TV- 
Electronic field, and 
almost a "must" for 
servicing TV sets. No 
need to buy o costly 
"scope" when you 
graduate. This quality, 
commercial -type unit 
will serve you for years 
to come. 

dl 

1r I 

PROFITABLE, BRIGHT FUTURE IN 

ELFVISION 
D I O 

LEFT: At Home You Build 
and Keep A Jewel - 
Bearing Multi -Meter 
... on extremely handy meter. 
Together with rile Oscilloscope. 
it con also help you "earn while 
you learn " -servicing in your 

time. 

r'¢ NO4.1 

DeFOREST'S TRAINING, INC., 
2533 N. ASHLAND AVENE, 
CHICAGO 14, ILLINOIS 

89 
WAYS 

TO 
EARN 

MONEY 
IN IILIIISION 

RADIO IIICHIONICS 

R E -11-J 

I would like your Opportunity Bulletin showing "89 Ways To Earn 
Money In Television- Radio -Electronics "; also, complete facts about 
the training opportunities made possible by your organization. 

Name 

Address Apt 

City zane state 

Age 

SEPTEMBER, 1953 

ELECTRONIC 
This great, billion dollar opportunity field now offers you a' 
chance of a lifetime to get started toward a real job or your 
own profitable business. With the TV station limit now raised 
from over 100 to 2053, Television in the next several years 
will be headed for almost every community. Mail coupon 
today. See how you may prepare to cash in on one of the 
most active fields of our time. 

GET STARTED this Wonderfully Practical Way 
You don't have to know the first thing about Television -Radio 
Electronics at present. D.T.I. supplies you at home with (a) 
the knowledge, (b) practical experience and (c) employmen 
service- EVERYTHING YOU NEED to help you get started in 
Television- Radio -Electronics. 
FIRST: You receive well -illustrated lessons. 
SECOND: You use visual training movies -a great aid to 
helping you understand important basic points FASTER . . 

EASIER . . . BETTER. D.T.I., alone, brings you this wonderful 
visual training method at home -the same type the armed 
forces, colleges and industrial organizations are using with 
such remarkable results. 
THIRD: You get many shipments of parts for setting up your 
own Home Laboratory -working over 300 construction and 
test procedures for the practical experience you need. This 
includes building and keeping a 5 -inch commercial -type Oscil- 
loscope, a jewel- bearing Multi- Meter, and a big 21 -INCH TV 
Set. D.T.I. also offers another home 
training, but without the TV Set. 
FOURTH: Upon completing your 
training, you can then get the fine 
help of D.T.I.'s effective Employ- 
ment Service -which has nation- 
wide contacts with many employers 
of trained Television- Radio -Elec- 
tronic men. 

If preferred, you can get all your 
training in D.T.I.'s thoroughly 
equipped electronic training labora- 
tories in Chicago. Get the complete 
story. We believe what we have 
for you will really surprise you. 
MAIL THE COUPON TODAY. 

ONE OF AMERICA'S FOREMOST TELEVISION 
TRAINING CENTERS" - Established 1931- 

essn.+i 

s 

INCH 

Build and keep this BIG DTI 
engineered TV set- easily 
converted to U.H.F. 

DEFOREST'S TRAINING, INC. 
AFFILIATED WITH 

DEVRY ?ed :w INSTITUTE 
CHICAGO 14, ILLINOIS 
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Ultra -Hi and VHF "Conical -V- Beams" by 

OUTSTANDING BROADBAND LOW ANGLE, constant im- 
pedance arr.. 
A stacked 'conical -V- Beam" array offers the perfect 
pattern with constant center impedance, one major in -line 
lobe with compacted, low angle vertical lobe and elimin- 
ation of all spurious lobes, for outstanding long distance 
or local reception without snow, ghosts or reflections, 
with full video and auFiio fidelity on any UHF channel. 

Designed with spline reflector (no chicken coop wire) 
for complete freedom from flutter, flicker and reflections. 

Factory assembled for "ease of mind" installation. All 
aluminum construction -Nothing to rust! 

S pl 
10. *Pid 

RAIN 
OR SHINE! 

All Aluminum Hurricane Design -with 
spline reflector -No "Chicken Wire" 
Reflector 
66% Less Wind and Ice Loading for Lon- 
gevity and "Ease of Mind" Installations 
Nothing to Rust! 

MODEL 750 UHF "BOW -TIE" 

TELREX 
COMMUNICATION 

ARRAYS 
Ava,iobi. for 2 t..eters, 
Meters, 10 Meter. and !() 
Mete, Write fot l.ulletin. 

"CONICAL - V -BEAMS" 
ARE PRODUCED UNDER 
RE -ISSUE PATENT NUM- 
BER 23,346 one SOLD 
ONLY -HRU AUTHOR- 
IZED DISTRIBUTORS 

Peak Efficiency -No Dead Spots 
Gain Over 13 db (stacked) 
Front -to -Back Ratio Over 25 db. 
Simplicity of Installation 
Sectionalized Design - Basic Units Inter- 
changeable for Single Bay, Stacked or Para- 
bolic Assembly 

Call or write for catalogs today on the complete 
TELREX line - the e is no obligation, of course. 

Famous 

for 
Distance 

TEEREX 
MODEL 
8X -TV 

The ultimate in long dis 
fonce arrays. Guaranteed 
to out -perform any antenna 
or combination of cut -to 
frequency antennas. When 
used with Duo Band splines 
it comprises the ultimate 
from Channel 2 to 83. Un- 
equalled for reception up 
to 200 miles. 

ASBURY PARK 9 
NEW JERSEY 

Originators and Manufacturers of "CONICAL -V- BEAMS" - insist on the Original! 

RADIO -ELECTRONICS 



WbighlkYouWant? r 
A Nice Horne 

add technical twain- (sreater,ecurib 

ing to your practical Ha won 
experience and 

and Trave/ I 

GetYour FCC Ticket 

-Then Use Our 
AmazinglyE{ ¡v . 

ob - iSo 
Geta 8efterJob 

I can train you to pass your FCC L,rme Exams 
in a minimum of time if you've had any practical 
radio experience - amateur. Army. Navy. radio 
servicing or other. My time - proven plan can help 
out you. too. on the road to success. 

Let me send you FREE the entire story 
Just 1111 out the coupon and mail it. I will send 
you, free of charge a copy of "How to Pass FCC 
License Exams." plus a sample FCC -type Loam, 
and the amazing new booklet. "Money Making 
FCC License information." 

Edw. H. Guilford 
Vice President 
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TELLS HOW 

We Guarantee 

If HERE IS YOUR GUARANTEE You fall to pass your Commercial exam after completing our course, tee to continue License 
cost of an your 

until 
training without 

successfully 
obtain your Y rcial 

you ovided you first sit for 
Commercial Itionae, 

ded after corn 
this examination 

within 90 days Pleting your course. Y 

TO TRAIN AND COACH YOU AT HOME IN SPARE TIME 

UNTIL YOU GET YOUR FCC LICENSE 

TELLS NOW Employers Make 

JOB OFFERS Like These to Our 
Graduates Every Month 

Letter from nationally -known Airlines. We would also appreciate If you 
would place the following additional advertisement in your bulletin- Wanted 
-Superintendent of Communications Salary 5666.66 per month. 

Letter from nationally -known Airlines, We are contemplating placing 
an Airline Ground Radio Engineer." Starting salary 9385 per month. 

These are just a few examples of the lob offers that come to our omee periodi- 
cally. Some licensed radioman filled each of these lobs .. . It might have been 
you 

HERE'S PROOF FCC LICENSES ARE OFTEN SECURED 
IN A FEW HOURS OF STUDY WITH OUR 

Coaching AT HOME in Spare Time 
Name and Adere Lessens 

Ler Worthy ...16 
t i, i a W nehire St.. Bakersfield. Cal. 

Clifford E. Valli 1st Phone 
this 101d, Dania. Fla. 

20 

TELLS HOW 
Our Amazingly Effective JOB -FINDING SERVICE 

Helps CIRE Students Get Better Jobs 
Here is just one recent example of Job -Finding Results 

Gets Five Job -Offers from Broadcast Stations 
..lour Thief Engineer', Bulletin' is a grand way el 

obtaining employment for your graduate, who hate 
obtained their 1st class license. Since my name 
tuts been on the list. I have received calls or letters 
from five stations In the southern states. and am 
now employed as Transmitter Engineer at WMIHT." 

Elmer Powell. Box Y7 I. Sparta, Tenn. 

OURS IS THE 
ONLY HOME STUDY 
COURSE WHICH 
SUPPLIES FCC - 

TYPE EXAMINA. 
TIONS WITH ALL 
LESSONS AND 
FINAL TESTS. 

Your FCC Ticket Is always recognized In 
all radio fields as proof of your technical 
ability. 

maws 

F ftp - 
I. /+OC 

/4C,1O / /f 4.- 444 fF 

Cleveland Institute of Radio Electronics 
Desk RE -S6, 4900 Euclid Bldg., Cleveland 3, Ohio 

(A to Peak No. to avoid delayy 

Franc is . - 
. 

as BranXler l'1.. Bergenfield. N. J. 
1.t Phone so 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE -56, 4900 Euclid Bldg., Cleveland 3, Ohio 

CARL E. SMITH, E.E., Consulting Engineer, Pres. 

1 want to know how I can get my FCC ticket ut n minimum of 
time. Send nie your FREE booklet. "How to Pass FCC Lieenee 
Examinations" Woes not cover exams for Amateur I.Ieeneer. as 
well as a sample FCC -type exam and the amazing. new booklet. Money -Making FCC License Information. " Be sure Pto tell me 
about your Television Engineering Course. 

Name 

Address 

City Zone State 
faste on 2 -cent postcard or send air mall. 

SEPTEMBER, 1953 
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No dust- catchers 

in Merit's line 

but complete coverage 

where it counts! 

Keep inventory at a 

minimum, profits high with 

Merit's designed - for - action 
line. Among the new, quick - 

turnover items recently added: 

flybacks N for Motorola 
replace- *` ment, a new 

series of yokes and TV power 

transformers. Find Merit's 
complete line listed in John 

Rider's Tek -File and Howard 

Sam's Counter Facts and 
Photo Facts -Tape Marked* 

to help you. 

And! Be sure to get 
Merit's new, really complete 

Replacement Guide. , 

Forty pages of replace- 

ment data and schematics, in- 

cluding IF -RF coils, an exclu- 

sive Merit feature. 

'originated by Merit 

M E R I T 
Coil & Transformer Corp. 
4425 North Clark Street, 
Chicago 40, Illinois 

THE RADIO MONTH 

THE FATHER OF RADIO. Lee de 
Forest, celebrated his 80th birthday 
August 26 at his home in Los Angeles. 

Dr. de Forest, active in spite of his 
years, still takes long hikes, though he 
no longer attempts the mountain climbs 
which formed part of earlier birthday 
observances (as reported in this maga- 
zine's account of his 70th birthday, in 
the October, 1943, issue). 

Nor has de Forest the inventor been 

Allen B. Du Mont Laboratories, pre- 
sumably for such applications. 

FIFTEEN NEW TV STATIONS went 
on the air between our last report in 
this column, and July 11. Seven of these 
are v.h.f. stations: KCSJ -TV (5), Pue- 
blo, Colorado; KFXD -TV (6), Nampa, 
Idaho; KCMC -TV (6), Texarkana, 
Texas; KIDO (7), Boise, Idaho; KLAS- 
TV (8), Las Vegas, Nevada; KTXL- 

I)r. Lee de Forest. 
Painting by George Camarero, South American painter. This painting was com- 
missioned and is now owned by Hugo Gernsback. It was painted in 1952. 

inactive recently. To his more than 
200 patents -most of them in the field 
of electronics -he has added two more 
whici were reported during the past 
year. Patent 2,594,740, taken out with 
Dr. Wm. A. Rhodes of Phoenix, Arizona, 
is for a light amplifier, a device to 
intensify radiation either visible or in- 
visible. It was described in RADIO - 
ELECTRONICS for October, 1952, on page 
114. Another patent, No. 2,617,875 
(RADIO -ELECTRONICS, February, 1953, 
page 100) is for a color -TV system 
which eliminates the large rotating 
wheel that has been a feature of certain 
color television setups. Though the de- 
velopment of three -color tubes may 
make this impractical for general TV 
broadcast reception, it is useful for 
closed- circuit medical and other color - 
TV systems where the wheel is still 
used. The patent has been purchased by 

TV (8), San Angelo, Texas; and KTVH 
(12) , Hutchinson, Kansas. 

The new u.h.f. stations are: WTVE 
(24), Elmira, N. Y.; WKOW -TV (27), 
Madison, Wisconsin; WNAO -TV (28), 
Raleigh, N. C.; KIMA -TV (29), Yakima, 
Wash.; WMTV (33), Madison, Wiscon- 
sin; WOSH -TV (48), Oshkosh, Wis- 
consin; WTVI (54), St. Louis, Mo.-Belle- 
ville, Ill.; and WISE -TV (62), Asheville, 
N. C. 

In addition, two older stations shifted 
to new channels. WBBM -TV, Chicago, 
moved from channel 4 to channel 2; 
and WTMJ -TV, Milwaukee moved from 
3 to 4. 
CBS APPROVED NTSC color at the 
NTSC meeting July 21. Columbia's Dr. 
Peter Goldmark himself seconded the 
motion asking FCC to adopt new color 
standards. FCC's approval is expected 
to come about the end of 1953. 

RADIO -ELECTRONICS 
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Here comes opportunity 
... ready or not! 

CHECK THESE SEVEN 

FAMOUS I. C. S. COURSES 

-ONE FOR YOU! 

E PRACTICAL RADIO-TELEVISION 
ENGINEERING - Foundation course 
for rada -television career. Basic prin- 
ciples plus advanced training. Radio 
Sound. TV. 

TELEVISION TECHNICIAN -To 
qualify You for high -level technical posi- 
tions in television. Camera, studio, trans- 
mitter techniques Manufacture, sale 
and installation of TV equipment. 

D TELEVISION RECEIVER SERVIC- 
ING- Installation. servicing, con- 
version. Dealership. For the man who 
knows about radio and wants TV 
training 

RADIO A TELEVISION SERVICING - Designed to start you repairing. in- 
stalling and servicing radio and tele- 
vision receivers soon alter starting the 
course. 

O RADIO & TELEVISION SERVICING 
WITH TRAINING EQUIPMENT - 
Same as above but with addition of 
high -grade radio servicing equipment 
and tools. 

RADIO OPERATING COURSE - 
Special course to help you pass the 
Government examination for operator's 
licenses. Code. TV. FM. Radio regulations. 

INDUSTRIAL ELECTRONICS - 
Broad. solid background course devoted 
to the electron tube and to ils many 
applications. 

SEPTEMBER, 1953 

Prepare now for the new Radio-TV-Electronics boom. 
Get in on VHF and UHF . . . aviation and 
mobile radio ... color TV ... binaural sound! The 
International Correspondence Schools can help you! 

If you've ever thought about Radio or Television as a career . . . 
if you have the interest, but not the training . .. if you're waiting 
for a good time to start ... NOW S THE TIME! 

No matter what your previous background, I. C. S. can help 
you. If Radio -TV servicing is your hobby, I.C.S. can make it your 
own profitable business. If you're interested in the new develop- 
ments in Electronics, I.C.S. can give you the basic courses of 
training you need. If you have the job but want faster progress, 
I. C. S. can qualify you for promotions and pay raises. 

I.C.S. training is success- proved training. Hundreds of I.C.S. 
graduates hold top jobs with top firms like R.C.A.,G.E., DUMONT, 
I.T. & T. Hundreds of others have high ratings in military and 
civil service. Still others have successful businesses of their own. 

With I.C.S., you get the rock- bottom basics and theory as well 
as the all -important bench practice and experimentation. You 
learn in your spare time -no interference with business or social 
life. You set your own pace - progress as rapidly as you wish. 
Free career guidance: Send today for the two free success books, the 
36 -page "flow to Succeed" and the informative catalog on the course you 
check below. No obligation. Just mark and mail the coupon. With so much 
at stake, you owe it to yourself to act -and act last! 

INTERNATIONAL CORRESPONDENCE SCHOOLS CS 
BOX 2879 -J, SCRANTON 9, PENNA. 

Without cost or obligation, send me 'MOW to SUCCEED" and the booklet about the coupe BEFORE which 1 have ART O Heating CIVIL, STRUCTURAL O College Preparatory O Commercial Art O Steam Fitting ENGINEERING O Mathematics O Magazine and Book O Air Conditioning O Civil Engineering O Commercial Illustrating O Electrician O Structural Engineering O Good English O Cartooning BUSINESS O Surveying and Mapping MECHANICAL O Show Card and Sign Lettering O Business Administration O Structural Drafting AND SHOP O Fashion Illustrating O Certified Public Accountant O Highway Engineering O Mechanical Engineering AUTOMOTIVE O Accounting O Reading Blueprints E Industrial Engineering O Automobile, Mechanic O Bookkeeping O Concrete Construction D Industrial Supervision O AutoElec. Technician O Stenography and Typing O Sanitary Engineering O Foremanship O Auto Body Rebuilding O Secretarial DRAFTING Cl Mechanical Drafting and Refinishing O Federal Tax O Aircraft Drafting n Machine Design Drafting O Diesel -Gas Engine O Business Correspondence O Architectural Drafting O Machine Shop Practice AVIATION O Personnel and Labor Relations O Electrical Drafting O Tool Design O Aeronautical Engineering Jr. O Advertising O Mechanical Drafting O Industrial Instrumentation O Aircraft Engine Mechanic O Retail Business Management O Structural Drafting O Machine Shop Inspection O Airplane Drafting O Managing Small Business O Sheet Metal Drafting O Reading Blueprints BUI LDING O Sales Management O Mine Surveying and Drafting O Toolmaking O Architecture O Salesmanship ELECTRICAL D Gas -Electric Welding O Arch. Drafting O Traffic Management O Electrical Engineering L] Heal Treatment- Metallurgy O Building Contractor CHEMISTRY O Electrician Sheet Metal Work O Estimating O Chemical Engineering O Electrical Maintenance O Sheet Metal Pattern Drafting O Carpenter and Mill Work O Chemistry O Electrical Drafting O Refrigeration O Carpenter Foreman O Analytical Chemistry O Electric Power and Light POWER O Reading Blueprint O Petroleum -Nat'l Gas O Lineman O Combustion Engineering O House Planning O Pulp and Paper Making HIGH SCHOOL O Plumbing O Plastics 
C Diesel 

Electric O High School Elactnc Lghl and Power 

Name Age Home Address 

marked X: 

O Stationary Steam Engineering 
O Stationary Fireman 

RADIO TELEVISION, 
COMMUNICATIONS 

O General Radio 
O Radio Operation 
O Radio Servicing -FM 
O Television 
O Electronics 
O Telephone Work 

RAILROAD 
O Locomotive Engineer 
O Diesel Locomotive 
O Air Brakes O Car Inspector 
O Railroad Administration 

n Textile Engineering 
O Cotton Manufacture 

Rayon Manufacture 
O Woolen Manufacture 
O Loom Fixing 
O Finishing and Dyeing 

Textile Designing 

YEAR OF THE SIX 

MILLIONTH STUDENT 

City Zone State Working Hours A M to P.M. 

Occupation Special tuition rates to members of the U. S. Armed Forces, Canadian residents send 
coupon to International Correspondence Schools Canadian, Ltd., Montreal, Canada 
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Model SP8 -B Rode* 
Super -Eight. Unusual 
bass balance in 8.inch 
coaxial speaker. 
Response 35- 13,000 cps 
±b db. 15 -20 watts. 
Imp: 8 ohms. 1 lb. 
Alnico V magnet. 51/2" 
depth behind mtg. panel. 

list Price... $47.50 
Audiophile Net.. S28.50 

Model SP12-11 Rada* 
Twelve. Full range 
12 -inch coaxial 
speaker. Response 
35- 13,000 cps ±6 db. 
15 -20 watts. Imp: 
8 ohms. I lb. Alnico 
V magnet. 6s/0" depth 
behind mtg. panel. 
List Price... 549.50 
Audiophile Net.. 529.70 

Model SP12 Rodox 
Super -Twelve. Amazing 

lows and highs in 12- 
inch coaxial speaker. 

Response 30-13,000 cps 
:5 db. 25 watts. Imp: 

16 ohms. 3 lb. Alnico 
V magnet. 71/2" depth 

behind mtg. panel, 
list Price...595.00 

Audiophile Net..$57.00 

Model SPIS Rada: 
Super -Fifteen. Fullest 

range and balance in 
15-inch coaxial speaker. 

Response 30- 13,000 
cps. ±5 db. 30 watts. 

Imp: 16 ohms. 5t/ lb. 
Alnico V magnet. 

87/e" depth behind 
mtg. panel. 

list Price.. -$130.00 
Audiophile Net.. $ 78.00 

Enjoy the Range and the Realism 
New concepts by E -V create new values 
for you in the enjoyment of sound 
reproduction. Unique Radax principle 
and built -in mechanical crossover per- 
mit design of the low -frequency cone 
and high- frequency axial radiator for 
extended optimum bass and treble re- 
sponse. Heavier "pound- rated" mag- 
nets provide more driving power and 
generous distortion damping factors. 
These and other E -V quality features 
assure more listening pleasure. 

Hear them at your E -V Distributor 
or Write for FREE Hi -Fi Bulletins 

MICH. 

410 CARROLL 
ST. BUCHANAN, 

Export: 13 E. I01h 9 , 
N.Y. 16, U.S.A. Cables Arlub 

THE RADIO MONTH 

The new portable receiver as compared 
to a ladies' diminutive wrist watch. 

WORLD'S SMALLEST RADIO of 
the standard portable type was intro- 
duced recently by Emerson. It is known 
as the Pocket Radio, is 6 inches long, 
3% inches high, and 1% inches deep 
and weighs less than a pound. It is ac- 
tually a good fit for a shirt -if not a 
vest -pocket. Smaller radios have been 
made, but they have been special jobs, 
with earphones and trick outside 
antennas. 

The Pocket Radio is a standard port- 
able in every respect as judged by 
equipment, volume and wiring methods. 
It is variable- capacitor tuned, has an 
almost flat 2% -inch speaker and stand- 
ard wiring. The ferriloop antenna, now 
practically universal on small portables, 
is a flat bar inside the base of the 
handle. Circuit is superhet; four sub- 
miniature tubes. 

The method of removing the chassis 
is especially ingenious. It is held against 
the back of the cabinet by little tabs 
which are part of the chassis frame, 
and which slip under loops molded in 
the plastic cabinet. It is necessary only 
to slip the chassis an eighth of an inch 
to the side and lift it right out. 

THE FCC UPHOLDS HAMS' right 
to operate in the 21 -mc band even 
though such operation causes interfer- 
ence with certain television receivers. 
In response to complaints received from 
TV -set owners the Commissit,n declared 
that interference from properly oper- 
ated amateur transmitters in thia band 
is "due principally to characteristics 
in the design of the television receiv- 
ers," which can be cured in many cases 
"by simple and inexpensive means." 
The FCC's statement also called at- 
tention to the more than 300 TVI com- 
mittees made up of set owners, ama- 
teurs, and industry representatives who 
have already succeeded in solving in- 
terference problems in various parts of 
the country. 

"BOTTLE -CAP" SOFAR BOMB has 
been developed by the U.S. Navy for 
quickly locating ships in distress or 
aircraft forced down at sea in the 
eastern North Pacific area. The bomb, 
loaded with four pounds of TNT, is 
detonated under water automatically 
and sends out extremely powerful sound 
waves . in all directions. These are 

Interior of the new minute receiver. 

picked up by hydrophones at several 
SOFAR (Sound Fixing And Ranging) 
stations in Hawaii and California and 
a "fix" on the source of the explosion 
is obtained almost instantly by com- 
paring the bearings obtained at the 
various stations. 

The new bombs can be set to go off 
at any depth from 1,500 to 4,000 feet. 
The adjustment is made in 500 -foot 
steps by removing caps like those used 
for sealing soft -drink bottles from the 
neck of the bomb. 

THE 1953 AUDIO FAIR in New York 
City, scheduled for October 14, 15, 16, 
and 17, is expected to attract more than 
20,000 visitors, by far the largest crowd 
to visit any similar exhibit. As an in- 
dication of the growth of the audio 
industry ar.d the high degree of public 
interest, the 1953 fair will occupy three 
floors of the Hotel New Yorker, in con- 
trast to two floors in 1951 and 1952, 
and will feature a record- breaking num- 
ber of exhibits by more than 100 man- 
ufacturers. 

As in previous years, the Audio Fair 
will coincide with the annual conven- 
tion of the Audio Engineering Society. 
The fair will be open to everyone, free 
of charge. 

NEW RCA TRANSISTORS now os- 
cillate at frequencies as high as 425 mc, 
far beyond any types previously re- 
ported. Previous reports had indicated 
a high of 225 mc. Experiments with 
these newly developed point- contact 
types were described by F. L. Hunter, 
RCA transistor engineer, at the joint 
I.F.E.- A.I.E.E. conference held in July 
at Pennsylvania State College. 

Work done by Mr. Hunter and B. N. 
Slade with both positive- and negative - 
type germanium shows that point - 
contact transistors made of the P -type 
are capable of reaching the highest 
frequencies in oscillator circuits :. 

NINTH ANNUAL National Electron- 
ics Conference will be held September 
28, 29 and 30, at the Hotel Sherman, 
Chicago, Ill. The technical program 
will comprise 99 papers, and there will 
be exhibits from 140 manufacturers. 

END 

RADIO -ELECTRONICS 



NEW HOME OF ALLIED RADIO 

ultra- modern facilities TO SERVE YOU BEST 
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get your 
value -packed 

1954 
ALLIED 

the only 
COMPLETE 

catalog for 
everything in 
TV, Radio and 
Industrial 
Electronics 

268 -PAGE CATALOG 

The World's Largest Stocks 
TV and Radio Parts 
Test Instruments 
High -Fidelity Equipment 
Custom TV Chassis 
AM, FM Tuners and Radios 
Recorders and Supplies 
P. A. Systems, Accessories 
Amateur Station Gear 
Builders' Kits, Supplies 
Equipment for Industry 

Fastest Service in 

Electronic Supply 

You'll want the one complete Buying Guide to 
Everything in Electronics -268 pages packed 
with the world's largest selection of quality 

equipment at lowest, money -saving prices. See all 
the latest releases in custom TV chassis, 

TV antennas and accessories; AM and FM tuners 
and radios; everything in High - Fidelity custom 

components; latest P.A. Systems and accessories; 
recorders and supplies; Amateur receivers, 

transmitters and station gear; specialized industrial 
electronic equipment; test instruments; builders' 

kits; huge listings of parts, tubes, tools, books 
-your choice of the world's most complete stocks of 

quality equipment. ALLIED gives you every 
buying advantage: speedy shipment, 

expert personal help, lowest prices, liberal terms, 
assured satisfaction. Get the 1954 ALLIED 

Catalog. Keep it handy -and save time and 
money. Send for your FREE copy today. 

°tt. ... 

4, 4:r s;i^ 

SEND FOR THE LEADING 
ELECTRONIC BUYING GUIDE 

EASY -PAY TERMS 

Use ALLIED'S liberal Easy 
Payment Plan -only 10% 
down, 12 months to pay-no 
carrying charge if you pay in 
60 days. Available on Hi -Fi 
and P. A. units, recorders, TV 
chassis, test instruments, 
Amateur geor, etc. 

SEPTEMBER, I 9 5 3 

TV and HI -FI SPECIALISTS 

To keep up with developments 
in High -Fidelity and TV, look 
to ALLIED. Count on us for all 
the latest releases and largest 
stocks of equipment in these 
important fields. If it's any- 
thing in High -Fidelity or Tele- 
vision-we have it in stock! 

SAVE ON EVERYTHING 
IN ELECTRONICS 

ALLIED RADIO 
World's Largest Electronic Supply House 

ALLIED RADIO CORP., Dept. 2 -J -3 
100 N. Western Ave., Chicago 80, Illinois 

Send FREE 268 -Page 1954 ALLIED Catalog. 

Name 

Address 

City Zone_Stote 
L_ J 
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NICE GUY.. with chicle* eye 

1 Raytheon eon arc nation 

/f you understood what v';Ir 

RADIO AND TELEVISION SERVICE DEALER 

is up against, you'd buy hint a steak for his eye 

WE'LL WAtta DOLLARS to sou Inots approach a T V.Radio Senkt Dealer with 

apprehension - eeling sure he's scheming o "do' you 
lout7 'amnia Stn nionof 

your bti pu money. edta ;h ,rvett hä Sets ice Dealers 
were s ept 

¡litothe spectacular 
the cularc r toping new in 

inn the growth idedewere 
mighty tytfew. The vast majority of Television 

made mistakes, butted misguided 
efficient, dsuroughk trustworthy busi- 

nesRadio Service Technicians are capable, 
keeping 

e 

ad doing a magnificent job of Lacing pace with a tepidly calanrling stew 

industry. 
ay hack click e 

And tae Snow uá111 uvb. talfing about. Sinn 1945 - that's o 
aloe 

nationwide TV - the Raytheon Manufacturing (ùmpally, through 

Americas largest surety companies has been Bonding the repair work of Radio and 

I of the m rtion+ es hose twat of 
"felòsision Service Dealers. More than 90,000 Registered Bunt Certificates bass wen 

issued to senile dealers all over the United States, and 

integrity and ability 
qualified Bonded dealers hare handled ue'u aerated 

the skill, O a 
'ainru We 

consider this amazing record a marvelous indication of 

of these selected service dealers. 

all. kn awn a, 

The service dealers that are bonded through y ` ,t to alined en as 

RAYTHEON BONDED ELECTRONIC TECHNICIANS. 
u 

llwy 
of 
must 

be roe to qualify 

. have modern, ssi1tt ht test equipment, 
+asst o point Code of Ethics 

this coveted classification. 
They 

adhere w 

designed to protect you. Mere 

I. Guarantee all Radio anti Television repair work for 90 days. 

2. Use only parts of recognized quality. 

s. (large not more than list price for parts installed. 

4. Test customers' tubes as accurately as lossibla .+" 

S. Keep labor charges at a reasonable level. 

6. pakrnd only such work as is necessary. 

7. Maintain proper equipment for growl repair wort. 

Maintain the highest quality service. you need 

alp a Rrsstlo or Ovoidal Vet-Ironic c 

time 
aN, Leek 

Whatever he nuke gg model of your radio television sets, 

of mgtbue tees, and 
*veil like suggest ` work, ` 
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integrity are above reproach. We're sure hell satin 
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Raytheon Is Telling Your Side of the Story to over 

25,000,000 Readers of 

aNEow 

ANS 

ELECTRONIC `/// aaaaiai 

The September 21st issue of LIFE will carry the 
full page, two color advertisement pictured 
above, telling your side of the Radio -TV Service 
story to LIFE'S vast audience. We gladly run this 

advertisement to help you 

. 
combat the unjust attacks 

: that have been made on 

your profession and to give the public a true 
picture of the really good job you are doing. 
It's our way of saying "thank you" for your 
loyalty to Raytheon Radio and Television Tubes. 
We assure you their quality and performance 
will continue to meet your most exacting 
requirements. 

RAYTHEON MANUFACTURING COMPANY 
(Fze+erllenea in ' «7lIOI0Iw 

PICTURE TILES MULE SIIEIMIATIIi US 
RAYTHEON MAKES ALL THESE: 

UNIAA iii 1111Eí All TUNS 
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START ON THE ROAD TO SUCCESS 

Study the RCA 

TV Servicing Course 

in your spare time 

ARE YOU SATISFIED with the position you now hold? Do you feel 
you're worth more money? Are you pleased with yourself, your 
work, your associates ... and your future? What does the next 
year hold for you ... and the year after that? 

Are you content merely to plod along through the best years of 
your life ... or do you want to get into more pleasant work . . . 
hold a well -paid job ... perhaps establish your own business? 

1 

RCA Institutes conducts a resident school in New 
York City offering day and evening courses in 
Radio and TV Servicing, Radio Code and Radio 
Operating, Radio Broadcasting, Advanced Tech- 
nology. Write for free catalog on resident courses. 

RCA INSTITUTES, INC. 
A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK14, N. f. 

If you are looking for a REAL opportunity ... If you want to 
GROW with a GROWING INDUSTRY ... If you want to grasp the 
success that should be yours, then we say to you, study TV Servicing. 

Everyone knows that Television is the fastest growing industry 
today. Opportunities are going begging for men who have the 
training and ability to grasp them. Now is the time to start on the 
road to success in TV Servicing. 

Study at Home in your spare time 
The RCA Institutes Home Study Course in TV Servicing is easy 
to learn. You progress rapidly, step by step, as you learn the 
procedure of servicing and trouble -shooting TV receivers and in- 
stalling TV antennas. Hundreds of pictures and diagrams help you 
understand the how -it -works information and the how -to-do-it 
techniques. 

A Service of Radio Corporation of America 
The RCA Institutes TV Servicing course was written and planned 
by instructors with years of specialized experience in training men. 
You get up- to-the- minute information, too, because you study 
right at the source of the latest developments in Television. Your 
lessons are carefully examined and accurately graded by competent 
teachers who are interested in helping YOU to succeed. 

RCA Institutes is licensed by the University of the State of 
New York ... an affiliate member of the American Society for 
Engineering Education ... approved by leading Radio- Television 
Service Organizations. 

It costs so little to gain so much 
RCA Institutes makes it easy for you to take advantage of the 
big opportunities in TV Servicing. The cost of the TV Servicing 
Home Study Course has been cut to a minimum. You pay for the 
course on a pay -as- you -learn unit lesson basis. No other home 
study course in TV Servicing offers so much for so little cost to you. 

SEND FOR FREE BOOKLET -Mail the coupon - 
today. Get complete information on the RCA INSTITUTES 
Home Study Course in Television Servicing. Booklet gives 
you a general outline of the course by units. See how this 
practical home study course trains you quickly. easily. 
Mail coupon in envelope or paste on postal card. 

RCA INSTITUTES, INC., Home Study Dept. RE -953 
350 West Fourth Street, New York 14, N. Y. 

Without obligation on my part, please send me copy of booklet "RCA INSTITUTES 
Home Study Course in TELEVISION SERVICING." (No salesman will call.) 

Name 
(please print) 

Address 

City Zone-State 
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You 

can 

build 

reputati 
on 

Tung -Sol 
Quality 

TUNG -SOL make. 

All -Glass Sealed Beam Lamps, 

Miniature Lamps, 

Signal Floshers, 

Picture Tubes, Rodio, TV, 

Special Purpose 
Semiconductor) 

Tubes, 

Products. 

TJNG -SOL ELECTRIC INC. 

Newark 4, New Jersey 

Sales Offices: Atianta, Chicago, Colum- 
bus, Culver City ILos Angeles), Dallas, 
Denver, Detroit, Newark, Seattle 

RADIO BUSINESS 

MAUIR 

BAROMETER of the PARTS INDUSTRY I 

During July, 90 of the leading 400 manufacturers of Radio - 
Television- Electronic parts and equipment made changes in their lines. 
There was an increase in "change activity" as compared to June. 

In price revisions by the number of manufacturers and products affected, 
the following summary illustrates the comparative trend for the months of 
June and July. 

No. of Manufacturers 

June July 

Increased prices 

Decreased prices 

36 

24 

25 

21 

No. of Products 

June July 
Increased prices 

Decreased prices 

1,112 

96 

783 

786 

For a summary of the most active product categories, see the following table: 

Product Group 

Increased 
Prices 

Decreased 
Prices 

New 
Products 

Discontinued 
Products 

No. of 
Mfrs. 

No. of 
Products 

No. of 
Mfrs. 

No. of 
Products 

No. of 
Mfrs. 

No. of 
Products 

No. of 
Mfrs. 

No. of 
Products 

Antennas & Access. 6 28* 8 50* 18 153* lo 68 ** 

Capacitors 0 0 1 443* 1 228* 0 0 

Controls & Resistors 0 0** 0 0 1 116* 0 0 

Sound do Audio Prod. 12 163 ** 4 19 ** 33 231e 19 63 ** 

Test Equipment 0 0** 1 1 ** 6 8** 2 8* 

Transformers 2 24I ** 1 170* 3 134* 3 77*. 

Tubes 4 71** 5 17*1 7 47 ** 5 14 ** 

Wire & Cable 1 280* 1 86* 2 64* 2 17** 

Increase over June 
** Decrease from June 

Increase over June 
*5 Decrease from June 

Comment: For the second month in succession. more manufacturers have reported product' 
changes than for any other previous month. The most active product classification continues 
to be the Sound and Audio Products group, with a total of 44 manufacturers reporting 
changes. . 

This data is prepared by the staff of United Catalog Publishers, Inc., 110 Lafayette Street, New 
York, publishers of Radio's Master. the Official Buying Guide of the Parta Industry. 

Merchandising and Promotion 
Sy is ania Electric l'roducts, Inc., is 

offering a new TNT (Tube 'N Tool) 
Chest to TV -radio service technicians 
in a promotional campaign running 
from August 1 through November 15. 
In another promotion, the Sylvania 
Radio Tube and Electronics Division 

is conducting a co- operative campaign 
for distributors, consisting of six mail- 
ings aimed at general users, manu- 
facturers, and small industries. 

Raytheon Manufacturing Co., Wal- 
tham, Mass., conducted another in its 
"How to Interpret What You See in 
UHF" lectures for service technicians 
in Boston recently in co- operation with 
local Raytheon distributors. William 
Ashby of Raytheon's lecture staff was 
the principal speaker. 

Channel Master Corp., Ellenville, 
N. Y., has made available to distribu- 
tors a four -color counter display mer- 
chandiser for its interaction filters. The 

!NOSE sEPARArt ANTENNAS 

TOGETNER 

three units, the Tenna -Tie for v.h.f., 
and the Triple -Tie and Ultra -Tie for 
both v.h.f. and u.h.f. are mounted right 
on the card. . 

Radelco Manufacturing Co., Cleve- 
land, is offering an automotive antenna 
floor displayer with the purchase of. its 
DB -40 assortment of Radelco auto 
antennas. 

Duotone Co., Inc., Keyport, N. J., is 
offering an inspection kit including a 
microscope and a tool for replacing 
phono needles, in a special purchase 
deal. . 

JFD Manufacturing Co., Inc., Brook- 
lyn, N. Y., launched a two -pronged 
promotional campaign designed to sell 

(CONTINUED ON PAGE 22) 

RADIO -ELECTRONICS 
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G -E DUAL COAXIAL SPEAKER 

Model Al -400 

New approach to coaxial speaker de- 
sign -high sensitivity at low cost. Ex- 
ceptional balance between speakers 
with G -E baffle plate development. 
Revolutionary Tweeter Heart...a 
wavefront shaping plug... provides 
smooth tweeter response. 

A new line of High-Fidelity 

Reproduction Equipment for 

Volume Sales...Record Profits! 

HERE'S THE LINE of high -fidelity reproduction equipment that will 

bring customers to you! It offers the ideal answer to the grow- 
ing demand for matched units in home sound systems. For the first 

time quality voice and music reception is available to every family... 
at prices they can afford! 

The General Electric Variable Reluctance Cartridge started this 
business of high -fidelity. Today's G -E announcement of a new line 
of reproduction equipment completes the home sound picture. Your 
customers get the dual advantage of purchasing individual compo- 
nents or the complete ensemble for a home decorator installation. 

Whether you sell or install high -fidelity sound equipment you'll 
want to have these units on hand. Be ready for the tremendous market 
they'll create...order today! Call the local General Electric distrib- 
utor or write today to: General Electric Company, Section 4593 
Electronics Park, Syracuse, New York. 

oll caw /vat Gt7'CG ?/!L 

GENERAL 
SEPTEMBER, 1953 

ofi kw 
ÿ IEARS OF ELECTRICAL Lil- 4 PROGRESS LLL 

4Zi LLL 

ELECTRIC 

G -E PREAMPLIFIER -CONTROL UNIT 

Model A1.200 

Combines functions of equalized pre- 
amplifier plus adjustable record com- 
pensation, program input selection, 
tone controls and volume control. 
Matching unit for the "Custom Music" 
amplifier. Self- powered for use with 
any installation. 

G -E POWER AMPLIFIER Model Al-300 

The G -E Al -300 is a medium power, 
compact amplifier designed to provide 
needed speaker power. An essential 
element in the new General Electric 
"Custom Music" Ensemble. It will 
deliver high -fidelity performance at 
very low cost. 

G -E DELUXE TONE ARMS 

Model Al -500 (12' ") Model Al -501 (16 ") 

For home or broadcast station use. 
Compatible with the exceptional qual- 
ity of G -E cartridges. Calibrated stylus 
pressure adjustment ... 1 gram to 10 

grams. They were developed to im- 
prove record reproduction in any home 
or broadcast studio installation. 

111 
C 

G E SPEAKER ENCLOSURE 

Model Al -406 (6 cu. ft.) 

Attractive corner or wall cabinet in 

hand -rubbed blond or mahogany ve- 

neers. "Distributed port" design offers 
tone realism from 40 to 15,000 cycles. 
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FACTS YOU 
SHOULD KNOW 
ABOUT U H F 

CONVERTERS 
Many converters on the market to- 
day are unsatisfactory in fringe and 
shadow areas where signal strength 
is low. Before you install a UHF 
converter in these areas you should 
know these facts: 

1 
Signal power loss in the preselector 
seriously affects picture quality. 
Most UHF converters use sliding - 
contact shorted line tuners in the 
preselector with a fixed power loss 
of 6 db. The Turner converter uses 
High Q coaxial cavity tuners with 
no sliding contacts. Signal power 
loss is cut to 3 db. The resulting low 
noise figure keeps picture quality 
high. 

2 Oscillator radiation often causes dis- 
turbing interference with neighbor- 
ing sets. In the Turner converter the 
oscillator tube socket and all asso- 
ciated circuits are inside the coaxial 
cavity, self -shielded. Removable cov- 
ers provide a second shield against 
radiation. 

High amplifier noise figure can fur- 
ther damage picture quality. The 
Turner converter uses a special 
broadband amplifier with Cascode 
circuit. It retains the preselector 
signal savings without appreciably 
increasing the noise figure. The 
Turner amplifier noise figure is 
only 4 db. 

Whether you're selling converters 
for installations in shadow or fringe 
areas or putting one in your own 
home, remember . . . the Turner 
converter often means the difference 
between good reception and bad. 

EXCLUSIVE TURNER FEATURES 
Higher sensitivity 
Extremely low noise figure 
Exceptional frequency stability 
Double shielding 
Hi -Q silver plated coaxial cavities 
No sliding contacts 

3 

OTHER MAJOR TURNER FEATURES 
Continuous single -knob tuning. Illumi- 
nated slide -rule dial. S m a l l e r size: 
8 "x6 "x6 ". Use with UHF or combina- 
tion antennas. Self powered, uses chan- 
nels 5 or 6. Complete installation in- 
structions for 110 -120 volts 50 -60 cy- 
cles AC. Schematic included. 

List 
price 
$49.50 

In VHF fringe and shadow 
areas, the Turner Booster is 
a superior performer,. too. 

THE TURNER COMPANY 
933 17th St., N.E., Cedar Rapids, Iowa 

Export: Ad Auriemo, Inc., 
89 Broad St., New York 4, N. Y. 

Canada: Canadian Marconi Co., 
Toronto, Ont. d Branches 

RADIO BUSINESS 

JFD Tel' -plea' set couplers as well 
as additional TV sets in the home. The 
campaign is highlighted by a four -color, 
three -dimensional display for window 
or counter. Pamphlets for direct mail 
or point of sale are also included. 

Radiart Corp., Cleveland, designed a 
new point -of -sale display for its CDR 
rotor which permits the customer to 
operate the rotor. 

Webster Electric Co., Sound Sales 
Division, Racine, Wis., is offering parts 
distributors a cartridge dispenser which 

will hold 50 crystal cartridges. A re- 
placement chart is included with each 
dispenser. END 

NEW FEATURES MAKE 

PHOTOFACT 
more useful than ever 

for faster, more profitable servicing 

Alignment Frequencies 
right on photos adjacent to 
adjustment number -to speed 
up adjustment. 

MO OOIrN eKu 

Ir 

Voltages on Schematics 
to help speed voltage analys s 

for quick location of trouble. 

r/ 

Waveforms on Schematics 
'M reproduced right on the diagram 

at vital points for rapid analysis 
by 'scope. 

Series Filament Schematic 
for quick reference when receiver 
employs series or series parallel 
combination filament string. 

Blank Pin or Locating Key 
shown on each tube in placement 
chart (top view) to aid in substi 
tunng and replacing tubes 
without chassis removal. 

Tube types on chassis top photo views 
Tube failure check chart in TV Folders 
Fuse location on tube placement chart 
TV Trouble- Shooting Aids Chart 
Tips on TV servicing in the field 
Color code on transformer lead 

NOW! GET THE PROOF FOR YOURSELF! 

We'll send you a Free Photofact 
Folder on any receiver covered 
in Sets No. 101 and following 

Learn for yourself -at our expense -how 
PHOTOFACT pays for itself by earning bigger 
profits for you! Select any Folder appearing 
in PHOTOFACT Sets Nos. 101 and following, 
from the PF Index. (If you haven't a copy, 
see your distributor.) When you write for 
your Free Folder, be sure to state Photofact 
Set and Folder Number as shown in the 
Index (offer limited to Folders in sets subse- 
quent to No. 101). Get your Free Folder now. 
Examine, use, compare -see why PHOTOFACT 
belongs in your shop! 

HOWARD W. SAMS & CO., INC. 
2205 E. 46th St., Indianapolis 5, Ind. 

FREE 

HOWARD W. SAMS 8 CO., INC. 

RADIO- ELECTRONICS 
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No matter where you live 
or what you are doing now ... 

I WILL TRAIN YOU FOR 

A HIGH PAY JOB IN 
L. C. -on., IS S., M.i. 
President: Rodio- 
idw sion Training 
Assaiatios. 
Ex.ativ. Directcro 
Pierce School of 
ocic-T.levision 

TELEVISION 
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VETERANS! 
CIVILIANS! 

Thousands of new jobs In TV are opening op In 
every state as new stations go on the air. You 
too can take your place In America's booming 
TELEVISION and Electronics industry ... enjoy 
the success and happiness you always wanted 
out of life! Now ... prepare for a life -time 
career as a trained TV TECHNICIAN, often wlthi 
months ... using the same successful 
"learn -by- doing" home study 
methods that have helped 
hundre s of men with 
NO PREVIOUS 
TRAINING! 

ico: 
newer atwvy 

GET MORE! LEARN MOR 

EARN MORE! 
I y(L ALL the equipment anc 
training ycu need to prepare for th( 
BETTER PAY jobs in TV. While train- 
ing, many of my students make $25.00 
a week repairing Radio -TV sets in thei- 
spare tine ... start their own profitable 
service business. 

MORE EQUIPMENT! 
ou ui . an eep t is pro essiona GIANT 

SCREEN TV RECEIVER complete with big 
pictcr. . tube (de,igre3 and engineered to take 
Lnv size up to 21 -inh; . Also all units illustrated. 
plus additional a Isipnent! Everything supplied 
mom lute with 11 t lb( s. 

FREE FCC COACHING COURSE! 

VETERANS! 
MY SCHOOLS FULLY APPROVED TO 
TRAIN VETERANS UNDER NEW G.I. BILL! 
If discharged after June 27, 1950 - 
CHECK COUPON BELOW! Also approved 
for RESIDENT TRAINING in New York 
City ... qualifies you for full subsistence O' 
allowance up to $160 per month. 

repa-es you Lt home for your FCC License. 
The Eest jobs TV and radio require an FCC 
: icen:e. My FCC Coaching Course is given to 
-you Ft NO EXTRA COST after TV Theory 
and Fractice is corn ( leted. 

Combinat e. 
Voltm.t.r- 

AmmeterOh.tnete- 

BECOME A TV CAMERAMAN! 
TV CAMEL AMAN & STUDIO COURSE 

Ad.:.nced train ng for men who have had 
radio & TV train_ng or experience). I train you 
or an exciting, lhga Fay job as the man behind 
he TV camera. Wo-k with TV stars in TV 

Audi( s or ",in .o ali n " at remote sick -ups. 
FM -TV TECHNICIAN TRAINING! 

My FM -TV Technician Course will save you 
-nonths of training.. you have previous Armed 

Çbrct or civJis n ra Iio experience. Complete 
it} ;its, BIC SCREEN TV RECEIVER, and 

FREE FCC Coaching Course. 

c -W Tel 
Receiver 

NEW YORK ROUND TRIP! 

Exclusive! Only RTTR gives you a ROUND TRIP TO 
NEW 'ORK CITY rt N) EXTRA COST! Yes, from any - 

here in the cortiufn-al U.S. or Canada, I'll pay 
our way to New York and return after you finish your 
om?bte Radio T\ cou-se. Get 2 FREE weeks, 50 

hours of advanced study at our affiliated PIERCE 
SCH)OL OF RADI) ;. TV. )perate modern N studio and 
cams equipmeit go behind the scenes of New York's 
big RidioTTV centers! (Available only to students en- 
rolled for comp etc tadio-TV Technician Course.) RF i..at o.lase 

RADIO -TELEVISION TRAINING ASSOCIATION 
16!9 Sroolwc y, Rceto City Sl.itLon Nw York City 19, N Y. 

LICENSED BY THE SCAlF OF NEW YORK 

SEPTEMBER, 1453 

MAIL COUPON TODAY! 
MY 4 FREE AIDS SHOW YOU 
HOW AND WHERE TO GET A 

BETTER PAY JOB IN TELEVISION! . See for yourself how 
mye simple, practical 
methods make suc ;. ̂ . 

easy I, ,, . R1 i ro 

II 
FREE 

Il fàEEcnr AIONrvTO.MAK 

III 
MI 

NO SALESMAN WILL CALL! 
Mr. Leonard C. Lane, President 
RADIO -TELEVISION TRAINING ASSOCIATION 
1629 Broadway, New York 19, N. Y. Dept. R -9A 
Dear Mr. Lane: Mail me your NEW FREE BOOK, FREE 
SAMPLE LESSON, and FREE aids that will show me how I 
can make BIG MONEY IN TELEVISION. I understand I am 
under no obligation and no salesman will call. 

(PLEASE PRINT PLAINLY) 

NAME AGE 

ADDRESS 

CITY 70NE_STATP 

MI 
AM INTERESTED IN: 

j] Radio-TV Technician Course VETERANS! Check here 
o PM -TV Technician Course for Training under NEW 
o TV Cameraman & Studio Course G.I. Bill D 11111-..11. 
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12 reasons why it pays to replace with 

SYLVANIA PIUURE TUBES 

Independent laboratory tests show these 
12 outstanding qualities of Sylvania Picture Tubes 

1. No tube failures (after 1500 hours). 

2. No trend toward slumping emission 
or low light output. 

3. No excessive leakage. 

4. No excessive gas present. 

5. Excellent grid control. 

6. Excellent emission characteristics. 

1. No stray emission. 

8. Low electrical breakdown. 

9. Very good color control. 

10. Excellent spot centering. 

11. Low screen burning (no rejections). 

12. Excellent physical conditions. 

Here is proof that Sylvania Picture 
Tubes are first in long life and finest 
in all around performance of all 
tubes tested. 

The above record was established 
in comparison tests of the tubes of 
9 different manufacturers. All tests 
were conducted under identical con- 
ditions by an outside testing agency. 

Set owners everywhere are being 
told again and again about Syl- 
vania's superiority on the big, nation- 
wide TV show "Beat the Clock." 

The Picture Tube I 

for Reliable Replacement 

Of course, the name Sylvania has 
always stood for highest quality. 
Now, more than ever before, Syl- 
vania Picture Tubes mean better 
business for jobbers and service - 
dealers alike. If you would like the 
full story of these recent tests to 
show your customers how Sylvania 
Picture Tubes won over all others 
tested, simply mail the coupon now. 

SYLVANIA fi 
LIGHTING RADIO ELECTRONICS TELEVISION 

In Canada: Sylvania Electric (Canada) Ltd., University Tower Bldg. 
St. Catherine St., Montreal, P. Q. 

REPORT 

r 

Send 

for this 
report 4 

Sylvania Electric Products Inc. 
Dept. 3R1709, 1740 Broadway, N.Y. 19, N.Y. 

Please send me the official report of the tests 
made on Sylvania Picture Tubes in competi- 
tion with other makes. 

Name 

Company 

Street 

City 7oneState 
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MONEY BACK GUARANTEED 

TO RECEIVE /41/ UHF and 

AtIVHF STATIONS IN,4a 
DIRECTIONS FOR 60 MILES 
WITHOUT A ROTORMOTOR OF ANY KIND!! 
WORLD'S MOST POWERFUL UHF -VHF 

TELEVISION ANTENNA 
While antenna reception is guaranteed 

for 60 miles, perfect pictures have been con- 
sistently received as for as 160 miles from 
stations. 

aNEW DESIGN FOR '54 
LOW -LOSS SWITCH 

LOW -LOSS PHENOLIC INSULATORS 

USES NEW 4- CONDUCTOR 
MATCHED IMPEDANCE LINE 

ONLY 10 INCH SPACING 
BETWEEN ANTENNA BAYS 

ONE INSTALLATION ONE ANTENNA 

ONE TRANSMISSION LINE 

un 109 :49 ivp ttiC C 

Y 
AREA ,v.1 i acts 

6tiar 
,t IA* ptc1_1 13 IN EVER 

CATIONS All 
IN 

AREA. 

IN STATIONS 
IN 

,upe is 

guaran- 

teed 

every 

the 
p`II in, immediately 

Dn installation, 
tn¡les 

in 
than 

to VW . 
station 

within 0 pictures ith or ¡m 
bring i ̂ ' 

and every clearer o ̂ d of antennas 
UHF giving combination 

it tenn to do tees, direct ¡o or cam 
ante^ ̂ Q motors. onY r ¡^stollo ;io^, to we°Tn 

w 

on 
t roto 

immediately 
to 

refund 10 tullt purceo5e 
price 

we 
agree ed it, his 

ti 
psi j P(. Vi(1 

sold 
°nd 

Shipp. «('(pn 

_:::c::::::_ 
1Ç:L::. MODEL 

. 

SUPER 

60 

DiFFERIpt E 

O HEW! ! #2,609.503 
2, 

#2.625,655 
#2,644.091 

S 
'T 's PATENTED 

Th. o es ;tien 
..leder snitch I.c tre^icellr 
rete,es the en- 
tonne in ate- 

1; .Ptin. 

BE READY NOW - FOR THE FUTURE 

LIST PRICE. 

$3675 
SEE YOUR LCC%: 

JOBFEQ 

PRICE INCLUDES 
Complete stocked array 4 stock- 
ing bora 9 position switch 
Switch -to -set coupler 3 - 71/2" 
stand oils Individually booed in 

moiloble corton 

All CHANNEL ANTENNA CORP., WOODSIDEU7 E NEW YORK 
SEPTEMBER 1953 



You can see the difference... 

A RTHUR GODFREY, FAMOUS CBS -TELEVISION STAR 

NOW CBS- HYTRON MIRROR-BACK BIG -SCREEN TUBES 

27EP4 24TP4 GIVE YOU BRIGHTER PICTURES! 

HOW MIRROR -BACK TUBES ARE MADE 

SCREEN - 
MIRROR -BACK 

Screen phosphors are ap- 
plied to the face plate as 

usual. Next lacquer is ap- 
plied over this screen. Fi- 
nally the screen is vacuum - 
sprayed with aluminum. 
Baking removes lacquer, 
leaving the brilliant Mir- 

GLASS FACE PLATE 

Normal light 

output from .c 

Reinforcing light 

n 

output reflected 
by Mirror -Bock 

MAGNIFIED CROSS-SECTION 

ror -Back coating. Mirror -Back reflects light that 
would otherwise be lost to the rear of the screen. 
Boosts light output. Brightens picture. 

ADVANTAGES OF CBS -HYTRON MIRROR -BACK 

1. Stepped -up Tight output. 
2. Brighter picture. 

3. Greater contrast. 

4. Reduced strain on component parts. 

S. Full effective screen potential maintained by 
metallic contact between anode and screen. 

B. Longer life ... drain on cathode materially re- 
duced. 

TUBES 

Leading TV set makers demand maximum brightness from their large - 
screen sets - without strain on component parts. For them. CBS -Hytron 
introduced its Mirror -Back 27EP4 and 24TP4 (both spherical, electro- 
magnetic types). Mirror -like effect of their aluminum -backed screens 
reinforces light output. Gives brighter, sharper pictures. 
You, too, will want CBS -Hytron Mirror -Back big -screen tubes for re- 
placement. In 27- and 24 -inch sizes, they are a must. Take a tip from 
leading TV set makers. Try the CBS -Hytron 27EP4 and 24TP4. See the 
difference for yourself. Let your customer see it too. Order performance- 
tested Mirror -Back tubes from your CBS -Hytron distributor. 

New ... FREE CBS- HYTRON Just what 

TRANSISTOR MANUAL you have 
been look- 

ing for: A down -to- earth, complete. 8 -page intro- 
duction to transistors. In three parts: I. Theory. 
2. Data. 3. Application. CBS -Hytron Transistor 
Manual is profusely illustrated. Contains nine basic 
transistor applications. Explains by vacuum -tube 
analogy both point-contact and junction transistor 

1peration...conduction 
by "holes "...P -N -P and 

N -P -N transistors ... advantages and limitations 
of transistors. 
An easy -to-take introduction to how transistors work ... their characteristics... and 
how to apply them, this CBS -Hytron Transistor Manual is also free. Get it from your 
CBS- Hytron distributor. Or write direct today. 

Manufacturers of 
Receiving Tubes Snce 1921 

CBS -HYTRON Main Office: Danvers, Mass. 

A Division of Columbia Broadcasting System, Inc. 

RECEIVING ... TRANSMITTING ... SPECIAL- PURPOSE AND TV PICTURE TUBES GERMANIUM DIODES AND TRANSISTORS 

RADIO ELECTRONICS 
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LOCKS IN 
PERFORMANCE 
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SEAS 
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CKS OUT 
TROUBLE 

ATTRACTIVE YELLOW MOLDED 

PLASTIC SHELL 

Non -inflammable. Will not 

burn or melt under soldering 
iron or flame. 

BONDED SEAL 

Positive, heat resistant, non- 
inflammable bond seals 
leads and shell, locks out 
humidity. 

FIRMLY SECURED LEAD 

Can't be pulled out, 
even under soldering 
iron heat. 

STRON 

BLU.E POINT ' 
MOLDED PLASTIC PAPER 

Yes, the ASTRON BLUE -POINT's tighter seal 
and tougher shell give you heat and moisture 
protection to a degree never before possible - 
providing a longer life and greater dependability 
than has ever been achieved in a molded plastic 
capacitor! BLUE -POINT is a capacitor you 
can rely on completely, under every condition. 

BLUE -POINT is suitable for continuous 
operation at 85 °C. The bonded seal uses a 
special thermo -setting, heat -resistant, non-in- 
flammable bonding agent -positive protection 

PATENT 

PENDING 

THE NEWEST ADDITION 

TO THE SIMI LINE 

against moisture. Solder leads as close to the 
capacitor as you like -they won't pull out! 
Every BLUE -POINT is clearly marked with 
voltage and capacitance, bears outside foil iden- 
tification. Every BLUE -POINT is tested and 
guaranteed. Look for the ASTRON BLUE -POINT 
when you buy capacitors from your jobber, or 
if he doesn't carry it, send us his name. Insist on 
ASTRON BLUE -POINT, the capacitor you 
know you can depend on. Order a supply today. 

For complete performance characteristics, specifications and listings, write for Bulletin AB -20A 

ASTRON CORPORATION 

¡Trade Mork 

DEPEND ON- INSIST ON 

255 Grant Ave., E. Newark, N. J. 

Sofety Margin capacitors for enemy rodio, television und electronic ose. 

J 
SEPTEMBER, 1953 
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Only EICO Has Af`1 These 

VERTICAL FREQ. RESPONSE 

flat = 1 db 10 cps - 1 mc 

VERTICAL SENS.: 01 volts 
MIS, inch 

NOR. FREQ. RESP.: flat 're: db 
lO cps -200 cc, -4dbat 500 xc 

NOR. SENS.: .3 Kits rma /Inc9 

SWEEP RANGE: 15 cps -100 It 
3-STEP FRED.- COMPENSATE3 
ATTENUATOR eüm nates freq. 
distortion, overloading. 

CATHODE FOLLOWER inputs to 
both emplifiam 

PUSH -PULL cut uts In both amp'iilers 

RETURN TRACE BUNKING 

INT. VOLTAGE CALIBRATOR 

V i N TRACE EXPANSION I CENTERING: 
1.5X full screen without eisto -ticn. 

DIRECT CONNEC'ION to vert CFT plates. 

Features: 

AC & DC volts: 
0-5, 10, 100, 500, 
1000 V (30 KV with 
HVP -1 probes. 5 

ohm ranges from .2 
ohm to 1000 megs. 

DC input Z 26 
hregs. 41/2" meter 
movement in can't - 
burn -out circuit. 

1% malt. resis- 
tors. 

221K VTVM PIT $25.95. WIRED $49.95. 

HIGH VOLTAGE PROBE $6.95 
Extends range of VTVMs 

& voltmeters to 30 KV. 

MODEL 470K 
KIT $79.95. WIRED $129.50. 

PHASING CON-ROL of internal 63 cps sine wave sweep 

AT FRONT PURL: intensit vice. input; AO cps, sawtooth outputs. 

A sa 4ailabte: 
425K 5 P1.514-PULL SÇOPE KIT $44 95 WIRED $79.95. 

PIX TUBE ADAPTER 
for Tube Testers $4.50. 
Checks TV picture tubes 
while In set. 

Ilium. gear -driven 
"Speed Rollchart." 

New lever -action 
switches for individ- 
ual testing of every 
element. 

Tests all conven- 
tional A TV tubes. 

625K TUBE TESTER KIT $34.95. 
WIRED $49.95. 

Covers all TV & 
FM freqs. between 
500 he & 228 mc in 
continuous sweep. 

Sweep width var- 
iable 0-30 mc. 

Cryst'al marker 
oscillator, variable 
amplitude. 

360K SWEEP GEN. KIT 
WIRED $49.95. 

$34.95. 

Large 71/2" meter, 
can't -burn -out circuit. 

AC /DC volts: 0.5, 
10, 100, 500, 1000 
(30 KV with HV Probe). 

5 ohms ranges 
from .2 ohm to 1000 
megs. 

DC input Z 26 
megs. 

1% mult. resistors. 
214K VTVM KIT $34.95. WIRED $54.95. 

NOW! ONLY `7E/Ca as 

the largest manufacturer of its kind in the world - gives you 

LIFETIME SERVICE & CALIBRATION GUARANTEE* 
...the Industry s greatest protection for your test equipment investment! 

= , 

r ess than oar cost of hc-tdGng (see the EICO Guar- 
ante* Card erclosed with each Kit and Instrument'. 

SCOPE VOLTAGE CALIBRATOR KIT 
495K KIT 112.95. WIRED $17.95. 

Sq. wet output at powerline 
freq. with 'ull -scale readings of 

.1, 1. 10 or I00 V. peak- p-peak. 
Accuracy 5% of full-scale 

on eat, renge. 

EL41N4rR KIT 
1050K R 1' $29.95. WIRED 538.95. 

DC output: 0 -8 V a 0-15 V. 

Con:iruous currerl rating: 
10Aer6V.6Aat12 \. 

Tote n tent currurt rating: 
20Aat61,12Ar: L2 v. 

Seoarate Voltme'e; & Am- 
meter. 

--"s" -,t1 
1000 f2/V; 31 ranges 
DC /AC volts: Zero to 

1, 5, 10, 50, 100, 500, 
5000. 

DC /AC Curent: 0.1, 
10 ma; 0.1, 1 A. 

Ohms: 0-500, 100 K, 
1 meg. 

536K MULTIMETER KIT 512.90.WIRED $14.90. 

DECADE CONDENSER BOX KIT 
-180K KIT $14.95. WIRED $19.95. 

All came tors precision silver 
nice, ac:uracv 1 %. 

Range from 100 mmf - 0.111 
n id in s:sgs of 100 mmf. 

Smootr action positive detent 
ceramic :witches. 
Meet 5% Ile* a West COW. SpeetSestioot 

tad nitoert to thtaae ltthout 

Complete sine 
wave coverage, 20- 
200,000 cps in 4 
direct-reading 
rang os. 

Camplete square 
wave coverage, 60- 
50,000 cps. 

Cathode follower 
output circuit. 

377K SINE & SQUARE WAVE AUDIO 
GEN. KIT $31.95. WIRED $49.95. 

20,000 1Z /V; 31 ranges. 
DC /AC /Output volts: 

0-2.5, 10, 50, 250, 1000, 
5000. 

DC Current: 0.100 ua; 10, 
100, 500 ma; 10 A. 

Ohms: 0-2K, 200K, 20 
meg. 

565K MULTIMETER KIT $24.95 
WIRED $29.95. 

Write NOW for FREE latest Catalog 9 -C 

Measures & tests all 
resistors; .5 ohm to 500 
megohms. 

Every type conden- 
ser, 10 mmf to 5000 mfd. 

0-500 DC voltage 
source for capacitor 
leakage testing. 

950AK R -C BRIDGE I R -C -L COMP. KIT $19.95. 
WIRED $29.95. 

Audibly signal traces 
all IF, RF, Video & Audio 
circuits from ANT to 
SPKR or CRT In all TV, 
FM, AM. etc. without 
switching. 

Germanium crystal 
diode probe responsive 
to over 200 mc. 

Integral test speaker. 
145K SIG. TRACER KIT $19.95. 

WIRED $28.95. 

Fundamentals 150 kc 
to 34 me, harmonics to 
102 mc. 

5 -step band switch. 
Ing. 

Colpitts audio oscil- 
lator generates 400 cps 
pure sine wave voltage. 

Permits pure RF, 
modulated RF, or pure 
AF. 

320K SIG. GEN. KIT $19.95. WIRED $29.95. 

Resistance values from 0 to 
99,999 ohms with 0.5% preci- 
sion. 

All resistors have 0.5% 
accuracy. 

1171K RES. DECADE BOX KIT $19.95. 
WIRED $24.95. 

Covers range of 75 
Ice to 150 mc. 

7 calibrated scales: 
accuracy better than 
1%. 

Bandspread vernier 
tuning. 

4 -step RF shielded 
output multiplier: con- 
stant output Z. 

315K DELUXE SIG. GEN. 
KIT $39.95. 
WIRED $59,95. 

You build EICO Ktts in one evenmct, but ... they last a lifetime! 

And you SAVE OVER 50 %! See the famous 

EICO line TODAY, in stock at your local jobber. 

ELECTRONIC INSTRUMENT CO., Inc., 84 Withers Street, Brooklyn 11, N. Y. 



SERVICE DIGEST 
... Useful Information For Service Technician.. . . 

EXTRA SERVICE. Many sere ice technicians continue to emu- 
plain in letters to the editor how difficult it is to make a living 
these days. This is not particularly new, because it has been 
going on ever since radio servicing started. Nor is it a complaint 
of radio and television technicians alone -it seems to be uni- 
versal in all branches, whether radio, plumbing, automotive, 
typewriter repairing, watch repairing, or hundreds of other 
servicing lines. 

There will always be those service technicians -and they are 
by far in the majority -who do make a good living and always 
have more work than they can handle. Then there is the minority 
who never can make ends meet, complain of competition and 
other troubles. This, too, is true of all services of every kind. 
After all, the wide -awake, businesslike individual knows what 
he is about. is a good student of human nature, and gives service 
plus. Usually he complains little. 

This brings to mind a recent case we came across and which 
might be apropos. 

A householder had called in a radio technician to make a 
minor television repair. There was one tube to be replaced and 
within ten minutes the service technician had finished the job. 
This man, however, is the type who gives extra serrice. He 
always carries with him a wood finishing kit. which takes up 
remarkably little room. He proceeded to polish the television 
set, which had a few scratches on it. This took less than five 
minutes. Ile did not charge for this. The lady of the house was 
amazed at this, it being the first servicing call this technician 
had made on her. She was so pleased that she asked him to 
call on her sister, who lived a few blocks away. and who owned 
a very expensive television set that had a bad dent in it. She 
wondered if he could fix it; he affirmed he could. 

A phone conversation arranged that the service technician 
should make the call immediately. 

At the other house he found a rather large and deep dent in 
the top of the expensive walnut cabinet. It was caused by a 
large oil painting falling upon the set when the rusty wire 
holding the painting had given way. The service technician filled 
up the hole with a special plastic cement he carried for that 
purpose, and told the new customer that no one was to touch 
the set until the cement had set. He would be back after 48 
hours to finish the job. This he did, and after sandpapering the 
cement and refinishing the top, the dent had become almost in- 
visible. 

The lady of the household was so impressed with this job. for 
which he had charged a reasonable suns that she asked him to go 
over the TV set and replace all weak tubes. As she u-as living 
alone and used the television receiver constantly, she asked 
the technician to come back once every six months and put in 
new tubes wherever required. Evidently well- to -do, she could 
well afford this. 

The moral of this story is that extra serrice usually pays real 
dividends at little extra cost to the service technician. 

TV IMPLOSION. Television picture tubes are well protected 
in the average receiver by glass or heavy plastic in front of the 
screen. But when the chassis is removed from the cabinet, the 
service technician no longer has adequate protection. Sometimes 
he becomes careless and forgets what may happen when a 
picture tube "lets go." It should always be remembered that 
the vacuum in such tubes is high and in consequence, the at- 
mospheric pressure exerts a tremendous force on the face of 
the tube. Thus a 17 -inch screen tube supports a pressure of 
338E lbs., or 1.66 tons; a .30 -inch tube supports a weight of 
10,378 lbs., or 5.19 tons! 

If a picture tube caves in suddenly, the air within the vicinity 
is pulled into the tube violently, creating a powerful implosion. 
Immediately thereafter particles of glass are ejected forcefully 
on the rebound and frequently also the electron gun is pulled 
out and possibly hurled a varying distance. 
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- By HUGO GERNSBACK 

Recently in Chicago. at a hospital which we visited, we met 
a TV service technician who told us the following account. He 
had taken a set apart and when he was carrying the picture tube 
to his bench, it "let go." His face was showered with glass and 
his nose in particular was fearfully cut. He did not know what 
had caused the implosion and had to be hospitalized. 

While picture tube implosions are comparatively rare, tech- nicians frequently handle these tubes carelessly. Often they are touched while the technician has a screw driver or other 
tool in one hand. It should be noted that a tiny scratch on the 
face of the tube is a serious matter; such a tube may implode at any time thereafter. The face of the tube should serer be touched with anything metallic, such as screwdrivers or pliers. 

Not so long ago, while we visited a large tube plant, one of 
the men was severely reprimanded by his superior because he 
used a steel, 6 -inch pocket ruler to make a measurement on the taco of the tube. Most rulers of this type have sharp corners which may scratch the face of the picture tube -eren a micro- scopic scratch may spread and (*sane an implosion later. 

When picture tubes must be handled by the service tech- nician. a piece of henry cloth should always be used, and the bare band should never be placed on the face of the tube. "Insulate" yourself with a thick piece of cloth, wool preferably. 
FREE TV SERVICE. A Buffalo appliance store -Meyers -offers 

"5-Year Free Service" with each TV receiver it sells. The "free service" does not include parts out of warranty, however. About 90% of the firm's service calls are completed in the customer's home and serrice is restricted to the hours between 
9 am and 5.30 pm. The store has been offering similar free service on other appliances since 1936. It does a big business, selling television sets at lint price. Presumably this idea may spread. It would seem to be good business for a retail store. Naturally, this is not good news for the independent service technician. But inasmuch as he has come across free deals of all types before. this threat is probably no more of a menace than other "free" deals. To begin with. only large stores, doing an annual business of over a million dollars, can give such free service -if it is really free, which we doubt -so the competition 
probably will not be too severe for the independent service technician in the future. 

In the nature of the thing. after -hours service probably will not be given by such establishments. and it is here where the independent technician. if he is alert, can cash in. In his com- 
munity or in his servicing zone. where he normally operates, 
it should not be too difficult to find out who owns television sets. 
Every up -to -date independent service technician should have a 
mailing list of all the owners of television sets in his neighbor- 
hood. If he can possibly arrange it, either he or a partner or a 
special employee should be able to give service after hours, say 
from 5 to 9 pm. Inasmuch as most people use television sets in the evening, a large percentage of television troubles occur -or are discovered- during that period. Often an important program 
is to go on the air that evening and the owner wishes to see it; therefore he requires immediate service. If the service technician 
can circularize his prospective customers with a post card 
which may read "Get TV Service When You Need It. We make 
calls from 5 to 9 pm at reasonable prices. Phone us in case of 
trouble ", he is sure to find it worth his while. This or similar literature to prospects will often bring in a good deal of business, 
particularly over the weekend when most people do not wish to 
be without a live radio or TV set. Such special serrice rates 
higher prices too. 

As has often been experienced. once you get a new customer 
and have done him a favor, he will remember it. It is true that 
night service may be a nuisance. but the work can be arranged 
in such a manner that if the service technician himself cannot 
take on the job. he may have' an alternate or alternates who 
can be reached by telephone. That is up -to -date servicing that 
Days dividends. 
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Part I of a series 
of articles devoted 
to ear- pleasing audio 
and methods by which 
it may be attained 

By RICHARD H. DORF* 

EEN if you are not a devotee of VBach, 
Beethoven, or boogie -woogie, 

you would have a hard time clos- 
ing your ears to the growing boom 

in high -quality audio. The technical 
press is full of it; for the first time in 
electronics history nontechnical and 
semitechnical friends and neighbors 
wrap their tongues around words like 
"intermodulation" and "transient re- 
sponse" and discuss the merits of woof- 
ers and tweeters with the same non- 
chalance that used to accompany their 
critiques of the latest movies. If your 
list of acquaintances is anything like 
ours, you probably can't accept an 
invitation to dinner or a friendly eve- 
ning of cards or conversation without 
being asked to lend a critical ear to 
your host's latest acquisition from the 
sound department of the local elec- 
tronics jobber. 

Yes, large segments of the public 
have caught on to the fact that there is 
such a thing as good sound reproduc- 
tion, and out of that realization is 
growing a good -sized industry of manu- 
facturers and installers of custom home - 
music systems. To the service tech- 
nician the new audio era means that 
the old knowledge and techniques which 
were sufficient to take care of ailing 
radio -phonograph combinations are no 
longer sufficient. Not only are the new 
home -music systems more complex and 
of higher quality, but the owners are 
vastly more critical, and many have 
picked up enough knowledge to know 
what repairs should be made and to 
detect lack of knowledge on the tech- 
nician's part. 

This series of articles is written 
not only for the benefit of the service 
technician, but for everyone who would 
like to have a thorough look into the 
purposes, ingredients, and techniques 
of high -quality home -music systems. We 
shall try to tie together and systematize 
much of the information that has been 
available up to now only in scattered 
form. 

A little history 
For many years we listened to rec- 
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ords and radio programs as they were 
reproduced by what we might now call 
"department -store audio." The instru- 
ments themselves were ordinary AM 
radios and radio -phono combinations. 
The first step toward improvement 
was the advent of FM back in 1941. 
FM gave us noise -free reception and - 
at least at the broadcast- station end of 
the link -made it possible to transmit 
a wide audio -frequency range with rel- 
atively low distortion. 

But the FM receivers were still of 
the department -store variety and in 
the AM tradition. Most were table 
models: their small speakers could not 
reproduce bass; and because their audio 
circuits were traditional, inexpensive, 
minimum -quality types, they generated 
a good deal of distortion. But they had 
good treble ranges (though response 
was not smooth) , and these made the 
distortion all the more apparent. As a 
result, most people who were introduced 
to these receivers as "high- fidelity" 
models decided they did not like high 
fidelity. 

For many years department -store 
radio -phonographs were built to mini- 

mum or -at best -mediocre fidelity 
standards. Speakers had restricted fre- 
quency ranges with response curves 
far from smooth. The ordinary cabinet 
-though much emphasis was placed 
on it as a piece of furniture -was a 
dismal failure as a speaker enclosure. 
Single -ended audio -output stages were 
the rule. Crystal phonograph pickups 
worth only about a dollar or two at 
retail prices were found in practically 
all machines; they too had an ex- 
tremely restricted range, with sharp 
peaks and valleys in response. Tone 
controls were always provided so that 
the customer could reduce the needle 
scratch caused by inferior records and 
equipment, and could produce the boomy 
juke -box effect which was euphemisti- 
cally labeled "mellow" on the control 
panel. 

Even the best records (with a very 
few foreign exceptions) were noisy, re- 
stricted in both frequency and dynamic 
ranges. They were all 78's, with playing 
times of only 3 to 5 minutes. Changers 
were often cruel to records. Pickups 
and arms, with steel needles and heavy 
stylus pressures, were crueler still. so 

('onrf.s!, of Strombrrg -Co rlsnn 
Fig. 1 -A custom -built high -quality home -music system plus television. 
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that almost any record was sure to be 
permanently damaged after two or 
three playings. 

The first major glimmer of the high - 
quality audio era came shortly after 
the end of World War II with the in- 
troduction of G -E's variable -reluctance 
phonograph pickup. It was good to 
records and produced clean, faithful 
sound. Better amplifiers began to ap- 
pear; then high- quality speakers, which 
had been available for some time in the 
broadcast and motion -picture industries, 
were offered to home users. Other pick- 
ups, speakers, and amplifiers of ex- 
cellent quality were developed and mar- 
keted. Then first -class accessories - 
turntables, arms, equalizers, FM and 
AM tuners, joined the parade. 
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low -paid, nonunion musicians. The or- 
dinary individual could buy at reason- 
able cost a device which enabled him 
to preserve anything originating in his 
home or on the air. More important, 
he himself could produce almost perfect 
tape recordings without being forced 
to learn the special techniques neces- 
sary with disc recorders. As a result, 
the tape recorder is an important ele- 
ment in many home music systems. 

The home music system 
A home music system like the one 

pictured in Fig. 1 represents the culmi- 
nation of many years of development 
in the audio field; it also represents 
a typical product of the audio system 
custom -builder or assembler -a unique 

As an important part of our new program of extended high - 
quality audio coverage, RADIO -ELECTRONICS commences in this 
issue a series of articles which will deal with high -quality 
audio from the human point of view. It is, as Mr. Dorf points 
out, perhaps possible to design a calculator or a multiband 
receiver on a purely slide rule basis; but the development of 
high -quality audio can neither be sparked by or judged in 
the light of science entirely, for its purpose is to arouse the 
emotions of human beings -animals who cannot be measured 
by objective means and whose responses are not predictable 
except in the light of long experience. It will be an important 
purpose of these articles to go beyond the purely technical 
details and treat the subject of music reproduction as an 
extension of the art of music in general, thus complementing 
and completing the more electronic and technical articles 
which appear in this section. 

The year 1948 brought the first major 
advance in the development of the rec- 
ord industry since the introduction of 
electronic recording and reproduction - 
Columbia's LP Microgroove record. Not 
only did this convert and reconvert 
millions to record- listening by eliminat- 
ing mood -breaking pauses: the LP rec- 
ord was almost noiseless and it could 
be used with wide -range equipment be- 
cause of the vast improvement in sig- 
nal -to -noise ratio. RCA followed with 
the 45- r.p.m. record, also almost com- 
pletely noiseless and capable of superior 
sound quality. Today all major com- 
panies and a flood of smaller ones make 
small -groove records; the sale of 78's 
is almost at a standstill. 

The postwar development of the tape 
recorder was an important adjunct to 
all this. Tape made it possible to record 
complete works without interruptions 
and to edit them for perfection. Smaller 
recording companies found it feasible 
to get in on the business by having 
tapes made abroad with comparatively 
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present -day phenomenon, or the skill of 
the audio hobbyist--a breed quite apart 
and distinct from the electronic tech- 
nician or even the time- honored radio 
experimenter. The picture shows a com- 
bination FM -AM- television -phonograph 
system. The center cabinet contains the 
television chassis only. The right sec- 
tion holds the FM -AM tuner and the 
audio amplifier. The left -hand cabinet 
is devoted entirely to the loudspeaker. 

Now, what distinguishes this system 
from the department -store combination 
set? The over -all answer is that the 
sound it produces is much closer to the 
original sound of the orchestra or singer 
or string quartet or soap opera, ap- 
proaching what you would hear if you 
were actually in the studio or concert 
hall. It produces, in other words, high - 
quality sound. (This is often referred 
to as "high- fidelity" sound, but the 
term has been so misused that it is in 
bad taste with many.) To achieve that 
high -quality sound its builder selected 
a chain of separate components accord- 

ing to his (or the customer's) taste and 
pocketbook and assembled them in either 
custom -made or standard cabinets in an 
arrangement to suit highly personal 
ideas of maximum convenience and best 
appearance. 

The number and selection of corn - 
ponents in the system and the over -all 
arrangement are subject to very wide 
variations. The basic system always 
includes at least an amplifier and a 
speaker system. A surprising number 
of builders and clients include phono- 
graph but no radio, or FM but not AM. 
TV is definitely an extra. The "purists" 
prefer plain turntables (good ones, of 
course) to record changers. There may 
or may not be a separate phonograph 
preamplifier, which, in turn, may or 
may not be the central control point 
for the whole system. The speaker may 
be a single unit, or a whole system in 
itself, with anywhere from two to as 
many as four or five separate speakers. 
The cabinetry varies as widely as the 
human imagination. Sometimes there is 
little at all, with components mounted 
in bookcases, walls, closets -in the most 
unlikely as well as the most obvious 
places. The whole system may be com- 
pressed into an all -in -one chairside 
set, or housed in a single large com- 
bination cabinet. In contrast to this 
very compact idea, some systems are 
spread all over a home -control unit at 
chairside, amplifier in a linen closet, 
speaker in or against the opposite wall, 
phonograph and radio tuner equally 
dispersed. The sky is the limit! 

What is high -quality sound? 
The prime characteristic- indeed the 

raison d'étre -of any home music sys- 
tem is its high- quality sound, so we are 
justified in trying to see from a purely 
subjective viewpoint what the term 
means. Later on in this series we will 
analyze the term more precisely and 
technically. 

The primary characteristic that de- 
termines quality in sound reproduction 
is not wide frequency range but free- 
dom from harmonic, intermodulation, 
and transient distortion. Before we try 
to make music sound more lifelike we 
must remove several definitely annoying 
and fatiguing troubles in reproduction. 
These troubles stem from the three 
kinds of distortion we have mentioned. 
A fourth kind, frequency distortion, 
may also be annoying, but not to the 
same degree. Still another type, spatial 
distortion, is almost inevitable and is 
one of the limitations we must learn 
to accept, like the lack of a fourth wall 
in a stage setting. Let us take them 
up one by one. 

Harmonic distortion occurs when 
some part of a reproducing system con- 
tains a nonlinearity which adds to the 
tones passing through it, new frequen- 
cies which were not present in the 
original tones. Suppose we feed a sine - 
wave tone (Fig. 2 -a) into the system 
from a radio or a record. Somewhere 
in the amplifier there is a tube whose 
grid bias is smaller than the peak 
value of the sine wave. At a certain 
point on the positive half -cycle (the 
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instant the signal amplitude exceeds the 
grid bias) the tube begins to draw grid 
current. This limits further rise of the 
sine wave. The output of the stage -and 
of the loudspeaker (disregarding any 
polarity reversal in the amplifier, which 
will not alter the effect on the ear) -is 
now a sine wave with a flattened top 
(Fig. 2 -b). Our original sine wave is 

v v 
Fig. 2 -(a) Harmonic -free sine wave. 
(b) Inadequate bias on amplifier grid 
flattens peak of positive half -cycle. 
Resulting quasi -square wave contains 
harmonics not in the original signal. 

now beginning to resemble a square 
wave which we know is very rich in 
harmonics, while a sine wave is not. 
Thus the output obviously contains har- 
monics that were not in the original. 
The sound will be much more harsh 
and strident than the original. Aside 
from the annoyance, the waveshape has 
been changed by the amplifier and no 
longer represents the original sound 
quality. 

Intermodulation distortion is still 
more annoying. It occurs when two or 
more tones pass simultaneously through 
a nonlinear part of the system -which 
again may be a badly biased grid or a 
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Fig. 3-One effect of transient dis- 
tortion. (a) Steep -sided waveform of 
original signal. (b) The shock of the 
sudden rise and fall in voltage sets 
up damped oscillations ( "ringing ") in 
a speaker cone or other component. 

saturating transformer or any one of 
a thousand troubles that might make 
output not proportional to input. When 
two or more tones are present the non- 
linear device acts as a detector, or like 
the mixer in any superheterodyne re- 
ceiver -that is, it produces sum and 
difference frequencies in addition to the 
originals. 

Suppose, for instance, the tones E 
and G above middle C passed through 
the system. These tones are harmonious; 
their frequencies are 329.6 and 392.0 
cycles respectively. The nonlinear 
"mixer" produces the sum frequency 
of 721.6 cycles, and the difference fre- 
quency of 62.40 cycles, neither of which 
is even in the musical scale, much less 
being in harmony with the original E 

and G. The result is an unpleasant dis- 
sonance, complicated still further by 
more spurious frequencies produced by 
the new frequencies beating with each 
other and with all the new and old 
tones -plus all their products! 

Transient distortion occurs when the 
loudspeaker cone continues to move 
after the electrical impulse that drives 
it dies out or is removed. Suppose in the 
middle of a symphony we have a sudden 
sharp drumbeat, causing the speaker 
cone to move quickly outward. Ideally, 
the cone should now move back to its 
center position and stay there until the 
next audio signal comes through. But 
the cone has mass -and mass means 
inertia; furthermore, its support is not 
rigid. Therefore, if we strike it sud- 
denly with a single short electrical im- 
pulse it tends to vibrate back and forth 
until the energy it has accumulated 
from the electrical kick of the drumbeat 
has been expended. Any movement 
other than the single outward and back 
movement dictated by the drumbeat is 
spurious, and creates additional false 
sound waves in the air. The total effect 
is that instead of a single clear impulse, 
a sharp drumbeat produces a muffled 
blur of sound, because it sets the 
speaker cone vibrating in a train of 
damped oscillations. 

Transient distortion can also take 
the opposite form -that is, excessive 
inertia or overdamping can prevent the 
cone from responding at all to a short 
impulse like our single drumbeat. This 
can be as objectionable in its own way 
as the other form, since it deprives us 
of some of the most effective parts of 
the music. Both forms of transient dis- 
tortion can be produced not only in the 
speaker, but in other parts of the sys- 
tem as well. 

Transient distortion is usually evalu- 
ated by feeding a square wave (Fig. 
3 -a) into the system and watching an 
oscilloscope across the speaker. Fig. 3 -b 
shows the damped -wave train represent- 
ing spurious oscillation. It gives a 
muddy effect to reproduction. 

Frequency distortion occurs when the 
frequency range and linearity of the 
system are not good enough to provide 
at the output the same frequency con- 
tent in the same relative quantities as 
the input contained. There are two im- 
portant facets of frequency distortion: 
range and linearity. 

The range of human hearing in- 
cludes sounds from roughly 20 to 17,000 
cycles, depending on the individual. For 
this reason, any system which does not 
produce some output when excited at 
any frequency between at least 40 and 
15,000 cycles lacks the frequency range 
to merit the title of "high- quality," es- 
pecially today when it is so easy to at- 
tain this range even in loudspeakers, 
traditionally the final stumbling block. 

Even more important is frequency 
linearity. The sound of the cello, for 
instance, consists largely of fairly low - 
frequency fundamental tone; but its 
peculiar, recognizable quality stems 
from its harmonic content and from 
the particular combination of harmonics 

it produces as distinguished from those 
produced by, say, a trombone. To carry 
that recognizable quality to the ear at 
home the music system must present 
each harmonic in its true perspective. 
If the fifth harmonic at 523 cycles is 
the most prominent in the original tone, 
but the system response has a dip be- 
tween 400 and 600 cycles, the harmonic 
will not be reproduced with its true 
value and the character of the cello 
tone will not be really cello -like. The 
importance of frequency linearity can 
be realized from a knowledge of the 
formant nature of musical tone quality, 
outlined in the writer's articles in the 
August and December, 1951, issues of 
RADIO -ELECTRONICS. 

In addition to sometimes making in- 
struments unrecognizable, frequency 
distortion may also be highly annoying 
in other ways. Many phonographs have 
strong peaks in the region around 3,000 
cycles, caused by mechanical resonance 
in the crystal- pickup cartridge. Such 
peaks emphasize record surface noise 
and cause that trident, harsh quality 
so unpleasantly familiar in department - 
store audio. Peaks in the bass range are 
common, too, usually caused by reso- 
nance in the pickup -arm, the loud- 
speaker, or by a poor speaker enclosure. 
The result is a typical juke -box boom, 
where all bass notes have the same 
apparent pitch or none at all. 

Spatial distortion occurs in every 
music system where all sounds issue 
from a single location rather than from 
a separate location for each instrument 
to correspond with its actual placement 
on the studio or concert -hall floor. Spa- 
tial distortion also stems from the dif- 
ference in character between the living 
room in which we listen and the hall in 
which a recording or broadcast was 
made -and from the difference between 
the volume levels at which the sound 
is present in the two places. There is 
very little we can do about either of 
these problems, and the "point source" 
must simply be accepted as a physical 
limitation; but fortunately, it is not 
inherently annoying or discordant in 
any way. So- called "binaural" sound is 
a fad in some quarters today, with 
separate channels feeding two speakers, 
each channel and speaker representing 
one of the two human ears. Since there 
is no way to prevent sound from the 
"left -ear" speaker from reaching the 
right ear of the listener, and vice versa, 
binaural sound is perhaps a slight im- 
provement at relatively tremendous 
cost. But as an answer to spatial dis- 
tortion it is simply a snare and a 
delusion -unless we listen to the two 
channels with individual headphones. 

So far we have concentrated on what 
the high -quality home -music system 
does not contain -distortion. (Natu- 
rally, there is always some distortion: 
the measure of a system's quality is the 
relative amount.) Next month we shall 
discuss what it does contain, and begin 
to analyze in detail each of the com- 
ponents that contribute to the happy 
end result. 

(TO BE CONTINUED) 
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The "goodness" of an amplifier is not shown by its circuit 
gram. Circuits have no inherent magic properties, but are 

merely the tools with which the designer seeks to achieve a ea,- 

tain result, and different designers -provided always that they 
have the same high standards in view -may achieve the same re- 
suits by different means. 

-D. T. N. Williamson "' 

High -Quality Circuits 
Observations on Ultra -Linear, 

plus circuit features of three 
high -quality power amplifiers 

By JOHN K. FRIEBORN 

SEPTEMBER, 1953 

*y4T I1 DWITHINI% 

SINCE Williamson published the 
first description of his "High - 
Quality Audio Amplifier "2, in 
1947, other audio amplifier de- 

signers have had two apparent choices, 
"beating him or joining him." A popu- 
lar compromise is to adopt his general 
circuit arrangement, but to replace the 
class -A triode output stage with another 
type giving higher efficiency. The 
Ultra- Linear version of the Williamson 
amplifier is the solution which recently 
has received the largest amount of 
publicity in this country. Amplifiers 
made by two American manufacturers 
utilize a type of output stage which is 
less well- known, but which Williamson 

3) himself regards as a more substantial 
16 

improvement than the Ultra- Linear. 
Still another American amplifier uses -° .. a type of output stage which apparent - 

_-o ly can give results better than some 
NO 

of us expect of it. 

Fig. 1- Schematic of the Brociner model 
UL -1 amplifier, an Ultra- Linear type. 

Ultra- Linear 
Where the original Williamson cir- 

cuit uses triode -connected beam tetrodes 
in this output stage, the Ultra- Linear 
version has the screens connected to 
taps on the output transformer pri- 
mary. A typical example of an Ultra - 
Linear Williamson is the Brociner 
model UL -1. (Fig. 1.) One explanation 
of the low distortion of this output 
circuit is that, since connecting the 
screens to the plate terminals of the 
transformer primary (the triode con- 
nection) produces a plate characteristic 
which is nonlinear in one direction and 
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connecting the screens to the E plus 
terminal of the transformer (the te- 
trode connection) produces a character- 
istic which is nonlinear in the other 
direction, screen connections to points 
s ̂ mewhere between the center and the 
ends of the primary will produce ap- 
proximate linearity'. (Sc9 Fig. 2) 

Williamson points out' that the 
Ultra- Linear circuit is in effect a 
tetrode circuit with negative feedback 
from plates to screens and that the 
same improvement in linearity can be 
obtained with other circuits which give 
equivalent amounts of negative feed- 
back. In fact, he remarks that equally 
good results can be obtained with an 
ordinary beam -tetrode output circuit by 
using sufficient feedback around the 
entire amplifier. The disadvantage of 
that arrangement is that sufficient over- 
all feedback to enable a tetrode output 
circuit to better the performance of the 
original triode Williamson may be dif- 
ficult to obtain without instability. It 
can be done, as one of the amplifiers 
to be discussed in this article demon- 
strates. Inserting some feedback in the 
output stage makes it possible to re- 
duce the distortion any specified amount 
with less over -all feedback. 

Coupling from plates to screens is 
only one way in which feedback can be 
produced in the output stage. Feedback 
voltage can be inserted between the 
grid and cathode and it would be more 
effective than feedback voltage inserted 
between the screen and cathode. Such 
an arrangement has been used in a 
British amplifier, the Acoustical', and 
in the two American amplifiers re- 
ferred to above, the Bell model 2200 
(Fig. 3) and the Bogen model DB20 
(Fig. 4). It can be seen from the dia- 
-rams that the voltage across the feed- 
back winding of the transformer ac- 
tually varies both the cathode -to -grid 
voltage and the cathode -to- screen volt- 
age (inverse feedback is applied to both 
the grids and the screens). Figurc3 
given by Williamson' indicate that this 
arrangement gives less distortion in the 
output stage alone than either the 
triode or the Ultra- Linear tetrode cir- 
cuit. Specifications published by the 
manufacturers of both the Bell and the 
Bogen amplifiers indicate a harmonic 
distortion of 0.3% for a.. output of 
20 watts. Vari -tions of distortion in 
the Bogen model DB20 with power and 
with frequency are shown in the curves 
of Figs. 5 and 6, which were furnished 
by the manufacturer. 

Bell model 2200 
The Bell amplifier hat a few notable 

variations on the conventional arrange- 
ment, aside from the output stage. The 
arrangement of two resistors and one 
capacitor in the cathode circuit of the 
first stage serves two purposes. First, 
the cathode resistor is partially by- 
passed, so that there is less feedback 
within this stage and greater over -all 
gain without feedback. For the same 
amount of over -all gain with feedback, 
the amount of feedback which can be 
used, and the reduction in over -all 

distortion, is greater. Second, since 
the negative feedback path is through 
the capacitor, less feedback results at 
low frequencies and the gain is in- 
creased to compensate for the low -fre- 
quency loss in the coupling capacitors. 

The phase inverter in this amplifier 
is not direct -coupled, as it is in most 
variations of the Williamson amplifier. 
No 1% resistors are used in the push - 
pull stages, but other provisions are 
made to reduce the amount of unbal- 
ance. The push -pull voltage amplifier 
has an extra resistor, Rl, common to 
the cathode circuits of both tubes. The 
usual cathode potentiometer for bal- 
ancing the output stage tubes is used. 

(The tube heater which is connected 
in the cathode circuit of the output 
stage belongs to the preamplifier. Each 
of the amplifiers described in this ar- 
ticle, except the Brociner, includes a 
four -stage preamplifier, equalizer, and 
tone -control circuit, using two twin 
triodes. Only the main power amplifiers 
will be described in detail.) 

Bogen model DB20 
The Bogen amplifier has other un- 

usual features in addition to the output 
stage design. It is particularly notable 
for its many uses of feedback. In ad- 
dition to inverse current feedback in 
six of its eight stages, due to unby- 
passed cathode resistors, interstage 
negative feedback is used in the equal- 

izer and in the tone -control circuit (not 
shown in Fig. 4). The power- amplifier 
section has not only the output -stage 
cathode feedback previously mentioned 
and over -all negative feedback, but also 
positive feedback between the cathodes 
of the last two stages. 

This amplifier has the conventional 
direct -coupled phase inverter (V1 -b). 
The plate voltage of V1-a and the grid 
voltage of V1 -b are adjusted with Rl 
so that the distortion in the Vl -b stage 
will be a minimum. Few critical com- 
ponents or adjustments are used. The 
phase inverter load resistors, R2 and 
R3, are matched by selection of pairs 
from ordinary production tolerance 
types. Other resistors are unselected. 
Tie common cathode resistor in the 
push -pull voltage amplifier stage im- 
proves the balance in that stage. The 
use of multiple feedback loops in the 
amplifier makes it possible to obtain the 

Ep 
Fig. 2- Triode, tetrode and ultra -lin- 
ear circuit plate characteristic curves. 

Fig. 3 -The Bell model 2200 amplifier. Note that first stage is a.c. coupled. 
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Fig. 4 -The Bogen DB20 amplifier uses both positive and negative feedback. 
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Fig. 7 (above) -The Stromberg- Carlson 
AR -425 amplifier in the schematic has 
.i sensitivity of 2 volts input for full 
rated output. Fig. 8 (left) -A graph 
of the harmonic distortion variation in 
the AR -425 amplifier at different fre- 
quencies as well as power output levels. 
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specified level of distortion without 
critical balancing of the output stage. 

Sfromberg- Carlson model AR-425 
The power -amplifier section of Strom - 

berg- Carlson model AR -425 custom am- 
plifier is shown in Fig. 7. A direct - 
coupled phase i:3verter circuit is used, 
but the push -pull voltage -amplifier stage 
does not have a common cathode re- 
sistor and close- tolerance resistors are 
not used for balancing. A simple beam 
tetrode power stage is used in this 
amplifier, with no intrastage feedback, 
yet the harmonic distortion at 20 watts 
output is approximately the sanie as in 
the other amplifiers described in this 
article, according to curves furnished 
by the manufacturer (Fig. 8). Using 
frequencies of 60 cycles and 7 kilo- 
cycles in a 4 to 1 voltage ratio, this 
amplifier develops only 0.7% inter - 
modulation distortion at 15 watts out- 
put. Using 40 cycles and 7 kc, the inter - 
modulation distortion is 1.2% at 15 
watts. When making power runs to 
determine the percentage of inter - 
modulation distortion, the 15 -watt com- 
plex waveform measured by the dis- 
tortion meter is equivalent to 23.5 
watts of sine -wave signal having the 
same peak value as the resulting signal 
produced by intermodulation within the 
audio amplifier. 

The low distortion is accounted for 
partly by the large amount of over -all 
negative feedback used. To overcome 
the resulting tendency to oscillation at 
high frequencies, the gain of the first 
two stages at high frequencies is re- 
duced by two separate means. 

The output of the first stage is 
shunted by a combination of two capaci- 
tors and one resistor, Cl, C2, and R1, so 
that the effective load impedance at 
high frequencies is reduced. Also, nega- 
tive feedback at high frequencies is 
provided between the plate of the sec- 
ond stage and the cathode of the first, 
through C3 and R2. 

All four of the amplifiers discussed 
in this article have damping factors of 
around 15, compared with 30 for clas- 
sical triode versions of the Williamson. 
That is, the various tetrode versions 
have an output impedance of about one - 
fifteenth the speaker voice -coil imped- 
ance, against one -thirtieth for the tri- 
ode circuit. Williamson points out' 
that the effective damping resistance 
is the sum of the amplifier output re- 
sistance and the speaker voice -coil re- 
sistance. The tetrode circuits therefore 
have total damping resistances, not 
twice as great as the triode circuit, but 
only about 3% greater. END 
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Some unexpected things 
happen in feedback 
amplifiers. This article 
tells the reasons and 
cures for some of them 

T first glance, the general idea 
behind feedback seems sound 
enough: Plenty of feedback 
improves amplifier perform- 

ance, and to get a large amount of 
feedback we must feed back a voltage 
from the output to a stage where the 
signal voltage is quite small. Bland 
acceptance of this fact as the only re- 
quirement has encouraged the design of 
a number of amplifiers in which feed- 
back is applied from the output stage 
back almost, if not quite, to the input 
stage. 
The snags 

The owner of such an amplifier will 
probably be all too familar with some 
of the snags attending over -all feed- 
back, but there are others that are 
perhaps less obvious. Many proud pos- 

TO LOAD 

VOLTAGE FEEDBACK CURRENT FEEDBACK 

4 6 

Fig. 1 -The standard feedback systems. 

sessors of high -fidelity equipment have 
been puzzled by experiences like this: 
The complete chain sounds horrible - 
shrill resonances, intermodulation, and 
other forms of distortion; a check of 
the amplifier with dummy load shows 
everything O.K. in that part of the 
system; the speaker sounds fine on 
another amplifier; all impedances match 
correctly: the chain works nicely on 
phono input but not on radio (or maybe 
vice versa): but everything is O.K. 
when a different speaker is used. Where 
does the trouble lie? To see how such 
snags arise let's consider first how 
feedback is obtained. 

FROM SIG S O U R T E AMP, I N 

FROM oU 

SERES INJECTION 

4 

FROM SIG SOURCE AMPL IND 

FROM 

SHUNT INJECTION 

6 

Fig. 2 -The two methods of injection. 

From the viewpoint of the output 
end there are two kinds of feedback: 
voltage and current. See Fig. 1. In the 
first (Fig. 1 -a) the signal fed back is 
proportional to the voltage developed 
across the output load; in the second 
(Fig. 1 -b) it is proportional to the cur- 
rent drawn by the output load. 

From the viewpoint of the input end 

why feed back 
so far? 

there are two methods of applying the 
feedback: series injection and shunt 
injection. See Fig. 2. In the former 
the signal fed back is injected in series 
with the original input signal (Fig. 
2 -a), while in the latter (Fig. 2 -b) it 
is injected in shunt with it. 

A point that is often overlooked is 
that when the feedback loop includes 
both the input and output circuits of 
an amplifier, the impedance of the in- 
put- signal source, and the impedance 
of the output load affect the amount 
of feedback. 

For example, with voltage feedback, 
if the load impedance is reduced to 
zero there will be no feedback at all; 
similarly, when current feedback is 
used there will be no feedback at all if 
the load impedance is an open circuit. 

At the input end of the amplifier the 
method used to inject the feedback 
depends on the impedance of the signal 
source. With series injection the source 
impedance connected to the input must 
be low compared to the grid- circuit 
impedance of the first stage, or it will 
reduce the amount of feedback; if the 
input source impedance becomes an 
open circuit there is no feedback. 

In practice the input circuit is closed 
either by the secondary of an input 
transformer or by a grid resistor, so 
that there is always a complete feed- 
back path, although the impedance con- 
nected to the input will still modify 
the feedback characteristic somewhat. 

Shunt feedback injection depends on 
the source impedance connected to the 
input being high, since a short circuit 
across the input will reduce the feed- 
back to zero. 

The reader is probably quite familiar 
with the properties of inverse feedback 
in improving frequency response, re- 
ducing distortion, and modifying input 
and output impedances. For example, 
the internal output impedance of the 
amplifier, which serves as loudspeaker 
damping, can be reduced considerably 
by the liberal use of inverse feedback. 
Similarly, the input impedance can be 
modified -made either higher or lower 
-according to whether series or shunt 
injection respectively is used. 

Where an input transformer intro- 
duces an undesirable resonance peak, 
appropriate connection of the feedback 
circuit may damp out this resonance, 
and produce a satisfactory over -all re- 
sponse; but a change in the load im- 
pedance connected across the output 
will alter the actual amount of feed- 
back reaching the input, and thus 
change the effective response of the 
input transformer again. Similarly, 

By N. H. CROWHURST 

changing the input impedance can some- 
times affect the damping at the output. 

With over -all feedback this interac- 
tion is always present, even though it 
may pass unnoticed. An effect that does 
not pass unnoticed, however, is that the 
stability of the amplifier depends on 
the impedances connected to it. For 
example, an amplifier with over -all 
feedback like the one in Fig. 3 may 
be perfectly stable with a 3 -ohm loud- 
speaker of one particular make; but 
some form of instability may show up 
when another speaker of slightly dif- 
ferent impedance is connected. In addi- 
tion, many amplifiers with over -all 
feedback are not stable when the out- 
put load is disconnected, or if a 15- 
ohm loudspeaker is used in place of a 
3 -ohm type. 

Various arguments in their favor 
have been used by designers and manu- 
facturers of such amplifiers, but I be- 
lieve that with a really good amplifier 
we should not be so fussy about the 
impedances connected to it. Correct 
matching is obviously desirable, but 
one cannot prevent the loudspeaker 
impedance from having a frequency 
characteristic (Fig. 4) and affecting 
the feedback. 

Internal noise 
Another feature detracting from the 

advantages of over -all feedback is its 
effect on output hiss and other noises 
generated in all high -gain amplifiers. 
It has generally been preached that 
inverse feedback, however used, reduces 
distortion and noise, but this is not 
quite true. Harmonic and intermodula- 
tion distortion are periodic signals 
added to the original signal; with in- 
verse feedback we can build up an out - 
of -phase component of the distortion 
signal and combine the two so as to 
reduce it; but noise, especially output 
hiss, is not a periodic signal. Rather, 
it is a random movement of charges 
or currents occurring over an infinitely 
wide range of time intervals so that 
it contains frequency components ef- 
fectively from zero to infinity. It is 
true that the frequency response of 
the amplifier restricts the range of 
noise frequencies that reach the output, 
but the foregoing statement is true at 
the point where noise is generated. 
This means that to neutralize noise 
completely, an out -of -phase signal of 
the same amplitude must be fed back 
absolutely instantaneously coincident 
with each "happening." The fact that 
every amplifier has a restricted fre- 
quency response makes this impossible, 
so it is obviously impossible for feed - 
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back to produce the same cancellation 
for noise that it does with distortion. 

Taking the over -all result when in- 
verse feedback is used, extra gain is 
required to offset that used up by the 
feedback. This means that in a feed- 
back amplifier the output noise will 
receive far more amplification than in 
the same amplifier without feedback. 
If feedback could cancel noise to the 
same extent that it can cancel harmonic 
distortion, the noise would finish up at 
about the same level as in the amplifier 
without feedback, provided the over -all 
gain remained the same; but because 
the inverse feedback is unable to cancel 
the noise as completely as it does the 
periodic distortion waveforms, the re- 
sulting noise in the output of the feed- 
back amplifier is actually higher. This 
explains what some workers have 
noted: that a feedback amplifier seems 
to have more hiss than a non -feedback 
amplifier with the same gain but with- 
out feedback. 

The alternative 
All these disadvantages of over -all 

feedback can be overcome by restrict- 

the driver stage -will prevent instabil- 
ity troubles with changes in the output 
load. It can even improve amplifiers 
that are perfectly stable with over -all 
feedback, but whose performance may 
be affected in other ways by changes 
in the output load. 

The next question is: Why don't 
more people use this short -loop feed- 
back arrangement? 

The difficulty 
When it comes to applying feedback 

from the output of an amplifier to the 
driver stage, the difficulty that arises 
is that the signal at the point to which 
feedback is applied is not very much 
smaller than at the point from which 
it is obtained. If the feedback is taken 
from the low- impedance secondary of 
an output transformer (Fig. 5 -a) the 
voltage may not be high enough to give 
as much feedback as you want. On the 
other hand, if feedback is taken from 
the primary of the output transformers, 
(Fig. 5 -b) there is plenty of voltage 
available, but the voltage- divider re- 
sistors required to produce sufficient 
feedback at the cathode of the pre- 

Fig. 3- Circuit of a typical amplifier with over -all voltage feedback. 

ing the number of amplifier stages 
over which feedback is applied. 

Fortunately, coupling impedances be- 
tween stages are not subject to varia- 
tion as source and load impedances are. 
so the possibility of impedance changes 
at both ends of the loop no longer 
arises. Besides, it is generally unneces- 
sary to apply feedback to reduce dis- 
tortion in the early stages of an am- 
plifier where signal level is so small 
that curvature distortion cannot arise 
anyway; in fact, it is better to operate 
the low -level stages at maximum gain 
to maintain a good signal -to -noise ratio. 
Sometimes single -stage feedback may 
be used in a low -level stage for tone 
control, but this can still be applied 
after sufficient amplification has been 
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Fig. 4 -Voice coil impedance variation. 
provided to overcome output -hiss trou- 
bles. 

Applying inverse feedback from the 
output over not more than two stages 
-and preferably only as far back as 
SEPTEMBER, 1953 

ceeding stage are so low that they ab- 
sorb an appreciable proportion of the 
available output power, which is clearly 
undesirable. 

The solution 
Basically, the solution is fairly sim- 

ple, but (as usual) there is a practical 
snag which explains why it has not 
yet been more widely applied. As we 
explained above, the impedance on the 
primary side of the output transformer 
is high, so that, although more than 
adequate voltage for feedback purposes 
is available, the feedback resistor chain 
will absorb more current than can be 
spared. On the transformer secondary 
the resistance of the feedback arrange- 
ment absorbs negligible energy because 
plenty of current is available, but the 
voltage is insufficient. What we need is 
an impedance between these extremes. 

An amplifier designed to feed con- 
stant- voltage lines makes the matter 
quite simple because both the voltage 
and the impedance are about right to 
give a reasonable degree of feedback 
without absorbing an undue proportion 
of the output power. But it is not neces- 
sary to use constant -voltage output 
with an additional transformer in the 
loudspeaker merely to get satisfactory 
feedback. 

The output transformer can still pro- 
vide for direct connection to the voice 
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Fig. 5 -Types of short -loop feedback. 
coil, if it has taps on the primary (Fig. 
6 -a)or an additional winding, (Fig. 
6 -b) so that a suitable intermediate 
impedance point is available for feed- 
back purposes. The separate- feedback- 
winding (tertiary) method is prefer- 
able because it eliminates the blocking 
capacitors needed when taps on the 
primary are used. Because the feed- 
back circuit consumes negligible power, 
the tertiary can be wound with fine - 
gauge wire, and need occupy only neg- 
ligible space. 

The idea of a separate feedback 
winding on the output transformer is 
not new; in fact, several transformer 
manufacturers already include models 
with this provision in their lines. 

There is another advantage in hav- 
ing an extra tapped winding on the 
output transformer from the develop- 
ment angle. When the development en- 
gineer has his amplifier on the bench, 
and is experimenting with various 
values in the feedback circuit, he can 
select different values of resistors and 
capacitors immediately from stock and 
simply connect them in until suitable 
results are achieved; but if he wants 
an additional winding on the output 
transformer it involves a tantalizing 
delay; it cannot just be connected in 
but means ordering another trans- 
former or waiting while the winding 
shop produces the modifications. END 
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BUILD THIS 

TRANSISTOR' 

HEARING AID 
By RUFUS P. TURNER 

COMMERCIAL transistor hearing 
aids employ type CK718 junction 
transistors. The CK718 is special 
type supplied to manufacturers 

of hearing aids. The simple hearing 
aid described in this article uses type 
CK722 transistors which are available 
to the experimenter. 

The task of developing a transis- 
torized hearing aid that might be 
duplicated by any electronic -technician 
proved intriguing, but this author met 
obstacles at every turn. First, no 
amount of experimenting with the 
CK722 in resistance -coupled circuits 
seemed to give the required gain and 
power output with tolerable noise level, 
even when four R -C stages were 
cascaded. Transformer coupling finally 
was used. Also, the much desired op- 
eration on a single 11/2-volt cell did not 
pan out. We had to go to 15 volts. 
Undoubtedly, the CK721, with its higher 
power gain and different coefficients, 
would furnish the required drive. But 
this is an expensive type, and is not as 
readily available to the private experi- 
menter as the CK722. And finally, most 
of the subsubminiature circuit compo- 
nents we wanted to use just were not to 
be had. So we used the smallest parts 
available to the general radio public 
and made them work in a small space. 

The finished hearing aid is shown in 
photo. It is built into a du Maurier 
cigarette tin. Many types of inexpen- 
sive housings were considered, but 
preference finally was given to this 
extra -light, attractively colored alumi- 
num box with hinged lid. Over -all 
dimensions are 31/2 inches high, 3 inches 
wide, and 3i inch thick. As Fig. 1 

shows, the instrument is just slightly 
larger than the standard cigarette 
package beside which it is posed. In 
fact, it is only 2.8 cubic inches larger 
and it weighs only approximately 3 

times as much as the full pack of 
cigarettes. 

This hearing aid will fit easily into 
a man's shirt pocket. It is entirely self - 
contained except for the miniature ear- 
phone. Operating current is supplied 
by a single 15 -volt Burgess U10 hear- 

Fig. 1- hearing aid is cigarette -case size. 

ing -aid battery, 1% x 15/16 x 1 inches 
in size ; total current drain is 1.4 milli- 
amperes. 

Fig. 2 is the complete circuit 
schematic. Three ground -emitter am- 
plifier stages are used. Transformer 
coupling is used between stages and 
between the crystal microphone M and 
the first stage. The crystal earphone 
P is bridged directly across to the 
collector- output circuit of the last stage. 
It is possible also to use a 1,000 -to- 
3,000 -ohm magnetic earphone by con- 
necting it in place cf the 25,000 -ohm 
resistor. If the magnetic unit is used, 
some system of volume control other 
than that shown in Fig. 2 must be 
employed. A satisfactory alternative 
would be a 10,000 -ohm potentiometer 
connected across the secondary of trans- 
former T3, with the wiper (center con- 
tact) of this potentiometer connected 
to the coupling capacitor. 

To match the high collector imped- 
ance of one stage to the low base -input 
impedance of the following stage, trans- 
formers T2 and T3 are used backward. 
That is, the collector is connected to 
the normal secondary (high -impedance 
winding) and the following base to the 
normal primary (low- impedance wind- 
ing). Input transformer T1 is connected 
so that its high- impedance winding goes 
to the microphone, and its low- imped- 
ance winding to the base -input circuit 
of the first transistor. While the sub - 
subouncer transformers shown here do 
not provide perfect impedance matches, 
the discrepancy does not appear to 
hamper good performance, and an im- 
portant point is that these transformers 
are available now at radio stores. Un- 
doubtedly, the tiny new Stancor 
transistor transformers (type UM -110 
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inter -stage, and UM -112 crystal micro- 
phone) would do the job more satis- 
factorily, and by the time this article 
is printed they probably will be obtain- 
able from jobbers' stocks. 

The coupling capacitors are necessary 
to prevent short- circuiting the tran- 
sistor bases to ground through the 
transformer windings. They should be 
as high in capacitance as possible for 
the necessary small physical size, in 
the interest of good low- frequency re- 
sponse. One microfarad is as high as 
the author could obtain readily in 
"smallish" size. The components shown 
here are Astron Metalite 200 -volt metal- 
lized -paper 1 -µf tubular units. The new 
tantalum electrolytic capacitors, when 
available will be considerably smaller, 
and should aid materially in reducing 
the size of homemade hearing aids. 

The four fixed resistors must be 
selected BY EXPERIMENT for the indi- 
vidual transistors. There is enough nor- 
mal variation in CK722 characteristics 
to necessitate this picking process. The 
base resistors may be expected to vary 
between 100,000 ohms and 3 megohms. 
The collector resistance in the output 
of the last transistor will vary from 
15,000 to 100,000 ohms. At least, that 
has been this author's experience. The 
best test procedure is to connect a 
variable resistor (potentiometer) tem- 
porarily in the position to be occupied 
by the base resistor, and then to vary 
it until the best compromise is obtained 
between low collector current, loud sig- 
nal with minimum distortion, and lowest 
noise output. When the best setting has 
been obtained, remove the variable 
resistor from the circuit, measure its 
resistance setting carefully, and replace 
it in the circuit with the same amount 
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Fig. 2- Schematic of the hearing aid. As erisked components were chosen by 
experiment. 
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Fig. 3, left, and Fig. 1, right, show the interior of the case and the way the parts are mounted on a plastic card. The transistors are mounted on the card between the cylindrical capacitors. The one farthest to the right is amplifier VI 
of fixed resistance. Finally, try it in 
place of the single collector resistor, 
and adjust for highest undistorted out- put with low collector current. 

To facilitate these tests, the reader 
may start out with the author's values 
as given in the schematic, then sub- stitute the variable resistor progres- 
sively in each position. In this way, 
the entire system will be in operation 
while one stage is being "pruned." 
During this test, the microphone may 
be disconnected temporarily and a 
1,000 -cycle signal fed into transformer 
Tl from a low- distortion audio oscil- 
lator. An a.c. vacuum -tube voltmeter 
or oscilloscope may be connected in 
parallel with the earphone for quanti- 
tative observations of output while 
listening to the signal. 

In general, it is a good procedure 
to minimize the noise level by making 
adjustments in the input stage, and to 
maximize output by means of adjust- 
ments in the output stage, although 
some compromise necessarily must be reached between adjustments in each 
of the three stages. 

Once the fixed resistors have been 
installed, swapping transistors between 
stages will not be practical. But no 
inconvenience should arise from having 
to keep each transistor in its own 
stage, since their life is said to be 
70,000 hours (approximately 8 years if you run the hearing aid 24 hours 
continuously each day!). 

Speech at a comfortable conversa- 
tional level originating about 4 feet 
from the microphone will produce a 
1 -volt swing across the crystal ear- 
phone when the VOL control is set for 
maximum volume. At this setting, the 
residual noise level varies from 0.05 
to 0.1 volt and is a gentle rushing 
sound. The noise level may be higher 
or lower with other transistors. It does 
net appear that any noise sorting goes 
into selection of ordinary CK722's. 

The volume control is a Centralab 
type 1316 -218 subminiature potentio- 
meter with ganged switch S. This unit 
is smaller than a dime, and is in the 
lower right -hand corner of the case in Fig. 1. The back of the control, show- 
ing the three potentiometer lugs and 
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the two switch lugs, can be seen in the 
lower left -hand corner of the opened 
lid in one of the other photographs. 

Construction 
Construction details are shown in the 

photographs. 
The microphone is mounted in the 

upper center portion of the hinged lid 
of the cigarette case. A % -inch- diameter 
hole is cut with a socket punch. This 
hole is then covered with a square of 
gauze cloth which serves as a grill 
when Duco- cemented inside the lid back 
of the hole. A square washer of thin 
sponge rubber then is cemented around 
the hole, over the cloth, and the micro- 
phone is cemented to this rubber. This 
makes a good shock mount. 

The volume control is mounted 
through another %- inch -diameter hole 
in the lower right -hand corner of the 
lid. One switch lug must be bent tem- 
porarily slightly perpendicular to allow 
passage of both lugs through the hole. 
The control is held by small screws 
(furnished) which pass through holes 
in the switch lugs. One of these screws 
(and the corresponding switch lug) 
accordingly must be insulated from the 
metal lid. This is the lug connected 
to the positive terminal of the battery. 
Cellophane (Scotch) tape was used for 
this insulation in the author's instru- 
ment. 

One photo (Fig. 4) shows how the 
circuit components are mounted on 
a thin plastic card. The three trans- 
formers are Duco- cemented to the card, 
and their leads are passed through 
holes. The pigtail leads of the transis- 
tors and of the three 1 -µf capacitors 
likewise are passed through holes. Cir- 
cuit connections are completed under 
the card by soldering together appro- 
priate pigtails. The four fixed resistors 
are under the card. To prevent short - 
circuits, leads that must cross each 
other are covered with thin spaghetti 
tubing. After the under -card wiring is 
completed, coil dope is brushed copiously 
over the wiring to form a solid cake 
that prevents grounding to the metal 
case. Leads are soldered directly to the 
battery terminals and a covering of 

Scotch tape is used to insulate the 
terminals after the connection has been 
made. As can be seen in the photo- 
graphs, the thin earphone cord passes 
out of the edge of the case through a 
hole lined with a baby rubber grommet. 

Very thin plastic- covered flexible wire 
is used for the connections from the 
volume control, switch, microphone, and 
battery. Note that the transformers 
have been mounted with their cores at 
right angles to minimize undesired 
coupling. The transformer lead colors 
are indicated in the schematic, to per- 
mit proper connections to be made with 
least confusion. If oscillation should 
arise, reversing the leads of one of the 
transformer windings usually will cor- 
rect it. 

Howling due to acoustic feedback will 
occur whenever the earphone is held 
close to and pointed at the microphone. 
With the plastic ear plug attached, the 
earphone must be placed within 1 inch 
of the microphone to start the howl. 
The plug's narrow canal introduces 
some attenuation of sound, and without 
it whistling occurs when the earphone 
faces the microphone from 1 foot away. 

Conclusion 
Without apology, it should be pointed 

out that this instrument does not rep- 
resent the ultimate in subminiaturiza- 
tion and low power drain that may be 
possible to obtain in transistorized 
hearing aids. Rather, it is an answer 

Materials for hearing aid 
Resisters: I- 25,000, 2- 100,000 ohms, 1 -2.2 meg- 
ohms, '// waft; I- 500,000 -ohm potentiometer with 
switch, Centralab BI6 -2I8. 
Capacitors: 3 -1 -µf, miniature Astron 200 -volt 
Metollite. 
Transistors: 3- Raytheon CK722 ¡unction type. 
Transformers: I -UTC type SS06 subsubouncer (TI); 
2 -UTC type SSO2 subsubouncer (T2, T3). 
Other equipment: B- Miniature hearing aid battery, 
Burgess U10. M- Crystal -type hearing -aid micro- 
phone, Brush 58- 142 -2. P- Crystal -type hearing -aid 
earphone, Brush EB with cord and ear -plug. Ciga- rette case, etc., as described in teat. 

to a challenge to develop the smallest 
practical instrument that can be built 
from parts obtainable, which would 
use the readily available CK722 tran- 
sistor, and which we might reasonably 
expect a radioman to duplicate with 
ordinary tools. END 
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EXPERIMENTAL SUBMINIATURE A.F. 

AMPLIFIER 

Subminiature 

audio amplifiers 

need not lack 

power. 

This tiny job de- 

livers about 

3 watts of audio 

By HARRY D. PARKER, JR. 

HERE is an experimental sub- 
miniature audio amplifier that 
packs an amazing amount of 
power. The entire circuit -ex- 

cept for the output transformer -fits 
on a 4 x 1% -inch chassis, and the push - 
pull output stage delivers a full 3 watts 
of power. The over -all voltage gain is 
5,400. 

Fig. 1 shows the amplifier circuit. 
Alternative types are suggested for 
some of the tubes, since the current 
military demand for subminiatures may 
lead to short supplies for civilian equip- 
ment. 

The interstage transformer is a 
U.T.C. Ouncer type #0 -6, single plate 
to push -pull grids. Since this trans- 
former is not designed to carry any 
appreciable amount of d.c., the plate 
current in the primary circuit must be 
limited. By keeping the plate voltage 
on the driver tube (6K4 or CK5703) to 
between 90 and 100 volts, the current 
drawn will be about right. (The bias 
resistors shown in Fig. 1 and in Table 
I will do this). 

The miniature -electrolytic filter and 
decoupling capacitors are standard, but 
it took considerable shopping around 
to find them. These are Cornell -Dubilier 
type BBR's. The 20 -µf, 150 -volt units 
measure a mere 1% inches high by 
lii inch in diameter, while the 25 -µf, 
25 -volt cathode -bypass capacitors are 
only 13 inches high by % inch in 
diameter. 

The push -pull output transformer is 
mounted on the speaker. The amplifier - 
output leads are tied to three minia- 
ture tie -points on the chassis, and 
connected to the speaker through a 3- 

This 3 -watt a.f. amplifier is pocket size. Special miniature parts are used. 
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Fig. 1- Schematic of the subminiature audio amplifier. A screen -grid dropping 
resistor and bypass capacitor will have to be added if a 5702 is used in the 
input stage. See Fig. 2 for heater circuit. 

conductor cable. 
A filament transformer was out of 

the question in a self- powered unit as 
small as this. A series -parallel filament 
hookup was required, as the various 
tube heaters have different current 

ratings. Fig. 2 shows two alternative 
arrangements, depending on the tubes 
used in the first and second stages. The 
shunt resistor across the low- current 
tube heaters was made from an adjust- 
able 5 -watt wirewound unit. After set- 

RADIO-ELECTRONICS 



ting the slider to the exact value, the 
excess resistance was sawed off, and 
the slider end was soldered directly to 
the chassis. Of course, the necessary 
values can also be obtained by con- 
necting small composition resistors in 
series or parallel. 

If you have to use a combination of 
one 200 -ma tube and one 150 -ma tube 
in the first two stages, the shunting 
resistor across the paralleled heaters 

Fig. 2- Alternative heater arrange- 
ments. See text for other combinations. 

should be 63 ohms. Of course, with an 
external 6.3 -volt filament transformer, 
all heaters can be wired in parallel. 

Construction 
Some of the tubes used were experi- 

mental subminiature types which are 
probably not now obtainable. The 
present -day commercial equivalent is 
given in all such cases. The 
CK5702 and the CK5703 use in -line 
subminiature 5- and 7 -pin sockets, 
available from most supply houses. The 
clamps for mounting the tubes and the 
filter capacitors were made from shim 
brass strips 1/4-inch wide. These were 

CK5702 

GI RG3H HP 
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CK5703 
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Fig. 3- Basing diagrams of submini- ature tubes suggested for the amplifier. 

cut long enough to surround the tube or 
capacitor and allow a lip at each end 
which is drilled to take a small bolt and 
nut to facilitate replacement. One edge 
of the clamp is soldered to the chassis 
as shown in the photographs. Shim 
brass solders beautifully and is carried 
by most hobby and metal -supply houses. 
The chassis is 4 inches long by 1'4 
inches wide by 12,,á inches high, and 
was also made of shim brass. All holes 
were laid out carefully and drilled be- 
fore forming. Since the 100 -ma selen- 
ium rectifier has to be mounted close to 
the chassis, it is a good idea to put a 
piece of thin fiber insulation under it 
to avoid possible shorts. 

When wiring the circuit, wire in the 
resistors first, then the filament and 
SEPTEMBER, 1953 
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Fig. 4- Frequency response of the am- 
plifier measured across 500 -ohm load. 

B plus leads. Keep all units as close to 
the chassis as possible to allow suffi- 
cient room to mount the cathode bypass 
capacitors and filament resistor. Solder 
cathode bias resistors as close to the 
tube bases as possible and cut away the 
excess lead lengths. Solder insulated 
extension leads to these points to con- 
nect to the bypass capacitors. Use the 
same method with the filter capacitors. 
This eliminates the possibility of these 
leads shorting later on. 

Be very careful when soldering close 
to the tube bases. Use a good, clean, 

TABLE 
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soldering, are practically a must for 
subminiature work. Use a pencil -type 
soldering iron with good -quality solder 
and rosin flux. No. 22 stranded, tinned, 
plastic- covered hookup wise was used 
to wire the amplifier. 

The 1- megohm volume control is a 
miniature unit measuring only 7/6 inch 
in diameter. A standard RCA phono 
jack is used as an input connector. 
Typical operating values for various 
tubes are given in Table I. Note that 
type 5702 is a pentode. If one of these 
is used in place of the 5719, a 
500,000 -ohm screen resistor and a 0.1- 

Materials for amplifier 
Resistors: 1 -4.7 megohms, 1- 220,000, I- 39,000, 
1-820 1 -330 ohms, 1/2 watt; I -2,200 ohms, I watt; 
I -150 ohms, 2 watt; I -200 ohms, 5 watt; 1-220- 
ohm, 50 -watt line -cord resistor; heater shunt (see 
test); 1 -1 -me ohm potentiometer. 
Capaciten: (Electrolytic) 5-20 uf, I50 volts; 3- 
25 µf, 25 volts, Cornell -Dubilier type BBR or equiv- 
alent. (Paper) I -.05 of (Cornell- Dubilier type MP, 
MTW, or equivalent). 
Miscellaneous: I- interstage o.f. transformer, single 
plate to push -pull grids (U.T.C. type 0 -6 or equiv- 
alent); I push -pull output transformer, 6,000 ohms 
to voice coil; I- 100 -ma selenium rectifier; tubes: 
as indicated in schematic and text; miniature 
sockets to suit; shim brass for chassis and brackets; 
terminals; wire; solder; hardware. 

Tub,, 

5702 
5703 
5902 
6K4 

Heater 
v amp 

6.3 
6.3 
6.3 
6.3 

0.2 
0.2 
0.45 
0.15 

plate screen 
v ma y ma 

120 7.5 120 2.5 
120 9 
110 30 110 2.2 
100 13 ... ... 

Cathode 
resistor 

200 
220 
270 
150 

Amp. 
factor 

25 

20 

Watts Out 

hot iron and rosin flux. Pick up a tiny 
bit of solder on the iron and just touch 
it to the joint. Solder all joints as 
quickly as possible, with a minimum 
amount of heat. 

Tiny jewelers' side -cutters and long - 
nose pliers, as well as tweezers for 
holding small parts in place while 

1 

11f bypass capacitor will have to be 
added. Also note the recommended 
cathode resistor for each type. Basing 
diagrams for the subminiature tubes 
are shown in Fig. 3. Fig. 4 shows the 
frequency response of the subminia- 
ture amplifier as measured across a 
500 -ohm output load. END 
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"I Keep Getting People!" 
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(undistorted u'ideband 

response is a must for 

hi fi. The author tells 

you how to achieve it. 

extending Amplifier BANDWIDTH 

By JOSEPH MARSHALL 

PART I 

IT IS NOT very many years since we 
judged the quality of an audio am- 
plifier in terms of its behavior over 
the audible range of 20 to 20,000 

cycles, and considered that any ampli- 
fier flat within those limits met the 
specifications for high -fidelity. But to- 
day we design audio amplifiers for flat 
response between 10 cycles and 100,000 
cycles and even try to extend this an 
additional octave or more at each end. 
To many people this seems like gild- 
ing the lily, especially in view of the 
fact that very few program sources - 
whether broadcast or recorded -pro- 
vide much if any signal material below 
50 cycles or above 15,000 cycles. But 
there are excellent reasons for extend- 
ing the response of high -fidelity am- 
plifiers as much as two or three octaves 
above and below the audible range, and 
the fine performance of many modern 
amplifiers is due to the fact that they 
possess this extreme bandwidth. 

Nonlinearity 
First of all, distortion is always the 

product of some form of nonlinearity. 
Obviously, the way to eliminate or 
minimize distortion is to make the cir- 
cuit as a whole, as well as its individual 
elements, as linear as possible. There 
is a naive tendency to believe that non - 
linearity (and therefore distortion), is 
limited to vacuum tubes. Nothing could 
be further from the truth. Vacuum 
tubes are merely circuit elements, 
fully comparable and indeed reducible 
to combinations of resistance, capaci- 
tance, and inductance. The fact is that 
any circuit element which departs from 

""°0111P"' 

linearity in any way can produce dis- 
tortion. 

Moreover, a vacuum tube does not 
operate by itself, but in combination 
and relation with its associated capaci- 
tances, resistances, inductances, and 
voltage sources; and behaves as a sort 
of organism composed of all these ele- 
ments or behaving as a unit. Similarly, 
a complete audio amplifier is simply a 
more complex organism, and its per- 
formance is based not only on the be- 
havior of the individual elements which 
comprise it, but also on its behavior as 
a unit. In other words, not only may the 
individual circuit elements in an am- 
plifier produce distortion, but the am- 
plifier itself as a unit also may pro- 
duce distortion in the nonlinear portion 
of its operating characteristics. 

If audio waveforms were composed 
only of frequencies strictly within the 
audible range, it might be sufficient to 
demand linearity only over the audio 
range. But typical audio waveforms 
contain frequency components that lie 
below and above the audible range. 
These are beat notes, transients, har- 
monics, and subharmonics. Even if they 
did not have all these frequency com- 
ponents originally, they would acquire 
them in passing through the amplifier 
if any element in the circuit is non- 
linear. And although these frequency 
components are not audible in them - 
selves, they can produce serious distor- 
tion within the audible range by in- 
termodulation, by driving tubes into 
their nonlinear regions, or by trigger- 
ing resonant circuits into oscillation, 
which, in turn, can drive the amplifier 

into nonlinear operation, not only in 
the nonaudible range but also in the 
audible range. 

Bandwidth requirements 
Because pure audio tones are sine 

waves, we tend to labor under the mis- 
conception that an audio amplifier deals 
with sine waves exclusively. Nothing 
could be further from the truth. Almost 
all musical tones have very complex 
waveforms and actually resemble 
square waves more than sine waves. 
Television has taught us that to re- 
produce square waves accurately we 
require at least ten times the bandwidth 
that we need to reproduce sine waves. 
Because the complex waveforms of 
musical sounds -composed as they are 
of fundamentals, harmonics, beat notes, 
and transients -resemble square waves 
more than sine waves, it is obvious 
that to reproduce them accurately we 
require a much greater bandwidth than 
would be necessary if we were in fact 
dealing with sine waves. 

Finally, there is one more compel- 
ling and highly practical reason for 
extending the bandwidth of amplifiers 
for two or three octaves above and be- 
low audibility. Although it may be 
theoretically possible to design per- 
fectly linear, distortionless amplifiers, 
in practice we always generate some 
distortion. We can minimize it by op- 
erating tubes far below their normal 
output ratings, by push -pull operation, 
by maintaining the best possible bal- 
ance; but in spite of these measures 
we normally have to face a residual dis- 
tortion of perhaps 2 percent. This is 
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still too great for acceptable reproduc- 
tion of the whole audible spectrum. 
Fortunately, we have a wonderful 
weapon for reducing this to an insig- 
nificant minimum: inverse feedback. 
By proper design we can obtain feed- 
back factors of anywhere from 10 to 
50, which means reducing distortion by 
a factor of 10 in the first case and 50 
in the second. Thus, our 2- percent resi- 
due could be reduced to , of one per- 
cent in the first case, and only ?!.; of 
one percent in the second case. Some- 
where within that range the distortion 
could be dismissed as of no practical 
consequence even to a "golden ear." 

Feedback problems 
Unfortunately, we can apply this 

much feedback only at the risk of in- 
troducing other types of distortion, 
namely: hangover, ringing, or outright 
oscillation. This is because inverse-feed- 
back cancels distortion only over the 
frequency range in which the waveform 
fed back is 180 degrees out of phase 
with the input voltage. To maintain 
that relationship we must keep the 
phase shift of the amplifier constant 
not only over the entire audible range 
but far below and above it. If an am- 
plifier were absolutely flat from d.c. to 
infinity there would be no limit to the 
amount of feedback we could employ. 
Actually, however, even the best am- 
plifier will have some phase shift at 
the low end and a resonant peak at 
some high frequecy. At very low fre- 
quencies the feedback may be suffi- 
ciently in -phase to produce regeneration -if not outright oscillation (motor - 
boating). The high -frequency resonance 
peak will reverse the phase of the out- 
put signals at the resonant frequency, 
and shift those near it enough to start 
parasitic oscillations. To obtain the 
large amounts of feedback necessary to 
reduce residual distortion to an accept- 
able minimum without generating tran- 
sient distortion, we must reduce the 
phase shift of the whole amplifier, not 
only throughout the audible range, but 
for several octaves above and below it. 

I2AU7 12AU7 

This is precisely the same thing as 
saying that we must extend the band- 
width of the amplifier at each end of 
the audible range. 

So much for the necessity. Now how 
do we extend the bandwidth of an 
audio amplifier? The place to start is 
at the weakest point -the output trans- 
former. The development of excellent 
phase inverters, and the use of big 
tetrodes as triodes, with low driving 
requirements, have eliminated the need 
for interstage and driver transformers 
in high -fidelity amplifiers. There have 
been attempts to dispense with the out- 
put transformer as well. At least one 
commercial amplifier couples the output 
tubes directly to a 500 -ohm voice coil. 
There are several circuits also that have 
multiple output tubes either as parallel 
cathode followers or in bridge circuits 
for coupling directly to low -resistance 
voice coils, and eventually- especially 
with transistors -we shall probably 
eliminate output transformers alto- 
gether. At present, however, the ap- 
plication of these circuits is handi- 
capped either by their very poor effi- 
ciency or by limitations in voice -coil 
design. For example, one amplifier that 
uses 8 or 16 large triodes in a cathode - 
follower output circuit requires an in- 
put of 1 kilowatt for an output of less 
than 10 watts. On the other hand, ex- 
cept in bridge -type output circuits, di- 
rect coupling to the loudspeaker re- 
quires that the voice coil carry at least 
part of the d.c. plate current. This 
introduces serious difficulties in wire 
sizes, mass, and heat dissipation. 

So, for the moment at least, we are 
still dependent on output transformers. 
Fortunately, these have been improved 
tremendously in the past few years. 
Whereas previously even the best ones 
had flat frequency response only with- 
in the audio range, there are trans- 
formers available today that are in- 
herently flat from 10 cycles to nearly 
100,000 cycles. 

The use of one of these transformers 
is a very long step on the way to that 
extended bandwidth. But it goes only 

Fig. 1- Cross- coupled phase inverter with a direct -coupled voltage amplifier. The elimination of coupling capacitors - except at the input -reduces phase shift at very low fre- quencies and makes it possible for us to use more inverse 
feedback to extend the bandwidth of the amplifier. 
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part of the way (which is not final, 
because few designers have troubled 
to go the rest of the way). Some of 
these wideband transformers permit 
us to use as much as 30 db of feedback, 
and in most cases this is sufficient to 
reduce distortion to an inconsequen- 
tially low level. Nevertheless, even this 
has not completely satisfied the critical 
ear. Perfection is a hard taskmaster 
and the new output transformers do 
not, of themselves, satisfy the demands 
of the most critical. The horse and 
cart have been reversed, so to speak. 
Instead of the output transformer be- 
ing worse than the rest of the am- 
plifier, it is now much better. Fortu- 
nately, it is not too difficult or too ex- 
pensive to make the rest of the amplifier 
as good as the output transformer and 
thus bring the entire reproducing sys- 
tem another step nearer perfection. 

Improving I.f. response 
The low- frequency response of an 

amplifier is limited principally by the 
series or coupling capacitances. To ex- 
tend the response downward we must 
reduce the series coupling reactances 
and increase the time- constants. One 
way to do this is to use larger coupling 
capacitors. Unfortunately, we cannot 
get very far with this method. While 
it improves the low- frequency response, 
the need for better high- frequency re- 
sponse as well calls for reducing the 
plate and grid loads; so, if we do both, 
we may actually end up with the same 
time- constant as when we started. 

A fruitful form of design logic is to 
start with the theoretically best means 
of achieving an end, and work down to 
a less perfect, but more practical com- 
promise. Obviously, then, as far as low - 
frequency response is concerned, the 
best thing would be to eliminate the 
coupling capacitances altogether. A 
few years ago much work was done on 
direct -coupled amplifiers and this maga- 
zine published a great deal of material 
on the subject. These old direct -coupled 
amplifiers produced the finest reproduc- 
tion of their day, but they were difficult 
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Fig. 2- Fixed -bias output amplifier with a direct -coupled driver. Suitable methods for coupling this combination to the preamplifier unit shown in Fig. 1 are discussed in the text, both in this installment and the next one. 
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to adjust, had poor stability, and re- 
quired high -voltage or multiple power 
supplies. 

Though the all- direct- coupled ampli- 
fier is a rarity today, most high -quality 
amplifiers now employ some direct - 
coupled stages. The Williamson uses 
direct coupling between the voltage am- 
plifier and the phase inverter; and 
many others use direct coupling be- 
tween cathode -follower drivers and out- 
put tubes. Today, fortunately, many of 
the original difficulties can be eliminated 
or minimized. 

As one illustration, the cross -coupled 
phase inverter provides completely bal- 
anced inversion and a means of adjust- 
ing and maintaining balance over sev- 
eral direct -coupled stages, so that a 
two- or three -stage direct -coupled am- 
plifier is quite practical today. Fig. 1 

shows a three -stage inverter -voltage 
amplifier which might be used as the 
input section of a high -fidelity system. 
The first two tubes provide the phase 
inversion and have a gain of about 25. 
The total gain depends on the tube used 
in the third stage. A 12AU7 will give 
an output of around 125 volts plate -to- 
plate and a gain of about 300, while a 
12AX7 will give a slightly lower output 
voltage but will increase the over -all 
gain to between 750 and 900. The low - 
frequency response is flat right down 
to zero cycles -in other words, the am- 
plifier responds to d.c. Thus there is 
no phase shift whatever at the low end. 

But what happens now? We could 
direct -couple this amplifier to an output 
stage, but there are serious deterrents. 
First of all, the circuit calls for between 
300 and 400 volts at the plates of the 
third tube. Since modern power tubes 
require an effective plate voltage of 
about 400, such direct coupling would 
call for a 700- to 800 -volt power supply 
or two 400 -volt supplies in series. More- 
over, there is the problem of providing 
proper bias for the output tubes, since 
their grids would be some 250 volts 
above ground. These problems are not 
insuperable, but they call for a simpler 
solution. Fortunately, there is one. 

Reducing phase shift 
Phase shift is cumulative. The over- 

all phase shift in an amplifier is the 
sum of the phase shifts of the individ- 
ual stages. Obviously, if we can reduce 
the number of phase -shift points in 
the amplifier, we can achieve a great 
improvement. By using the direct - 
coupled voltage amplifier of Fig. 1 we 
eliminate two phase -shift points, and 
minimize one other: The input stage is 
a cathode follower and its input imped- 
ance is many times higher than a con - 
vential amplifier. This allows us to use 
a very high value for R,;, and thus the 
phase shift with any reasonable input 
capacitor will be several times better 
than with the same capacitor in a con- 
ventional circuit. If we are forced to 
use a coupling capacitor at the output 
of this voltage amplifier as well, we 
will miss perfection but still will 
achieve a great improvement over the 
conventional design. 

Let us see what happens in the two 
possible cases -that is, coupling to out- 
put tubes with self -bias and to output 
tubes with fixed -bias. Cathode bias per- 
mits a grid resistor of around 500,000 
ohms maximum. An 0.5 -µf coupling 
capacitor would therefore yield a time - 
constant of 0.25 second, and bring down 
the frequency at which phase shift is 
noticeable to 4 cycles or less. In 
any case the phase -shift characteristic 
would be as least one octave and pos- 
sibly two octaves better than that of 
the best output transformer. As a 
matter of fact, we can even improve on 
this, as we shall see later on. 

The solution with fixed bias is even 
more satisfactory. Unless we use a 
driver transformer -which is undesir- 
able for many reasons -the only really 
satisfactory way of coupling fixed -bias 
output tubes to an R -C- coupled ampli- 
fier is through a cathode -follower driver. 
But the driver itself can be direct - 
coupled to the output tubes as shown 
in Fig. 2. We now have two direct - 
coupled sections: the first one includes 
the cross- coupled phase inverter and 
the voltage amplifier, and the second 
takes in the driver and output tubes. 
Coupling these sections directly would 
present many serious problems. But 
fortunately it is not at all necessary. 
Remember that a cathode follower has 
an extremely high input resistance - 
some 10 times the grid resistor, or 5 
megohms in this instance. Therefore 
if we used 0.5 -µf capacitors to couple 
the two sections together, the time - 
constant would be 2.5 seconds, yielding 
a frequency of 0.4 cycles at the phase - 
shift point. This is unnecessarily low. 
If we used 0.1 -µf coupling capacitors, 
the point of phase shift would be 2 
cycles. Even this is better than we need, 
and we would now have an amplifier 
which, though not direct -coupled all 
the way, would be just as good at audio 
frequencies as an all- direct -coupled am- 
plifier, and which requires only a single 

power supply, and also is much more 
stable. 

In any case, whether we use fixed- or 
self -bias in the output stage, we would 
have an amplifier with only a single 
internal coupling capacitance and a 
single point of internal phase shift. 
The amplifier would now have good 
enough low- frequency response for any 
output transformer and indeed be good 
enough to improve the performance of 
the best available transformers by allow- 
ing us to use more feedback. 

Moreover, unlike the older types of 
direct -coupled amplifiers, these ampli- 
fiers -which we might call virtual di- 
rect- coupled -are easy to balance and 
keep in balance. The 2,000 -ohm balanc- 
ing control (R1) in the cathode legs of 
the input stage not only will balance 
the direct -coupled front section for d.c., 
but also will balance the entire ampli- 
fier at audio frequencies. The d.c. bal- 
ance is checked by connecting a high - 
resistance voltmeter from plate to plate 
of the third stage and adjusting Rl 
for zero voltage. (We are assuming, of 
course, that the circuit has been bal- 
anced physically by the use of matched 
resistors and tubes throughout.) The 
output tubes can be balanced for d.c. 
with the 50 -ohm potentiometer in the 
cathode return. 

Over -all dynamic balance is obtained 
in this way: Disconnect the grid of the 
lower triode in the input stage from 
ground and connect it to the grid of 
the upper triode ( input grid) . Feed a 
single- frequency signal into the ampli- 
fier and adjust Rl for zero or minimum 
output. (This may upset the d.c. bal- 
ance of the input section slightly, but 
this is inconsequential in an R -C cir- 
cuit.) The balance obtained by this 
method should hold over almost the 
full dynamic range of the amplifier. 

Part II of this series will cover 
methods for extending the high -fre- 
quency response of the amplifier. 

(TO BE CONTINUED) 

"Don't mention fringe area again - Rodney is very sensitive!" 
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Broadband 
The basic Yagi is 
a narrow -band an- 
tenna. Designers use 
various tricks to 
widen the bandpass 
for TV applications. 

VAGI 

FOR fringe -area reception few an- 
tennas can match the popularity 
of the Yagi types. They are less 
cumbersome than other high -gain 

antennas and have excellent rejection 
for signals from the sides and back. 
The special gain of the Yagi is achieved 
by using a reflector behind the antenna 
and one or more directors in front. 
While adding directors to an antenna 
system increases its gain and sharpens 

DIRECTOR 

DIRECTOR 

RADIATOR 

REFLECITE 

Fig. 1 -Basic Yagi antenna. Extra di- 
rectors may be added to raise gain 
and sharpen forward -directivity pattern. 
its forward directivity, the span of 
frequencies which the antenna will 
handle is materially reduced. Thus a 
Yagi antenna such as shown in Fig. 1 
has maximum gain on only one tele- 
vision channel, and will not work well 
on adjacent channels unless the stations 
are quite close to the receiver. 

The conventional design formulas for 
a Yagi antenna specify that the re- 
flector be cut 5%, longer than the an- 
tenna and the directors 4% shorter. 
There is no theoretical limit to the 
number of directors that can be used, 
though an excessive number may make 
the antenna useless for television re- 
ception by narrowing the frequency 
range enough to cut off vital sideband 
components of the video and sound 
signals. Few manufacturers use more 
than 10 directors even in their most 
elaborate models. 

The reflector is most effective when 
it is spaced approximately 0.15 wave- 
length behind the antenna. Additional 
reflectors generally do not improve re- 
ception because the first reflector shields 
those behind it from the source of sig- 
nals. Directors, on the other hand, are 
between the antenna and the desired 
signal source, and for this reason more 
*Authors: Television and FM Antenna Guide 
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director elements mean higher gain. 
For maximum efficiency the directors 
should be spaced 0.1 wavelength from 
each other and from the antenna. 

Manufacturers sometimes space the 
reflector and directors at greater dis- 
tances to minimize the decrease in an- 
tenna impedance which results from 
such close element spacing. If the re- 
flector is spaced 0.15 wavelength be- 
hind the antenna the gain is 5.5 deci- 
bels over a dipole, but the antenna 
impedance drops to 35% of the original 
value. If the reflector is spaced 0.25 
wavelength behind the antenna the gain 
over a dipole would be 4.5 db, but the 
influence of the reflector will reduce 
the dipole impedance only about 20 %/r. 

Unless special measures are taken to 
raise the antenna impedance again it 
would be preferable to use the wider 
spacing -even with its lower gain - 
to minimize mismatch between the an- 
tenna and the transmission line. 

The four -element Yagi shown in Fig. 
1 would have a 9 -db gain if the di- 
rectors were spaced 0.1 wavelength 
and the reflectors 0.15 wavelength. The 
antenna impedance, however, would 
drop to only 10% of its original value! 
Thus, if a straight dipole were used, 
its impedance would drop from 73 ohms 
to 7.3 ohms, while a folded dipole with 
a normal impedance of 300 ohms would 
have an impedance of only 30 ohms be- 
cause of the influence of the nearby 
reflector and directors. 

The antenna impedance can be raised 
by any of the methods shown in Fig. 2. 
One variation is to make the unbroken 

t I 
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Fig. 2 -Three methods of raising the 
impedance of a dipole antenna. (a) A 
folded dipole with arms of unequal di- 
ameter. (b) Double- folded dipole. (c) 
Delta -match system to straight dipole. 
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antennas 
for 
vhf 
and 

uhf 

element of a folded dipole larger in 
diameter than the fed element as 
shown at a. Another method often 
used is to employ two unbroken elements 
as shown at b. This is equivalent to 
doubling the diameter of the unbroken 
element of the folded dipole. The delta - 
match arrangement can also be used 
as shown at c. Here a single unbroken 
antenna element is used and the trans- 
mission line is fanned out until the 
right impedance match is secured. This 

5.a- 

272 

293- 

292" 

L -IÑ 
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31.8" 

Fig. 3- Dimensions of a broad -band 
Yagi for covering channels 8, 9, and 10. 

is possible because the impedance of a 
half -wave antenna is virtually zero 
at the exact center and rises sharply as 
each end is approached. The arrange- 
ment at c is particularly advantageous 
because it eliminates the need for an 
antenna insulator. The antenna (as well 
as the reflector and directors) can be 
grounded at its mid -point to the mast. 

Broad -band design factors 
Whether used for v.h.f. or u.h.f., the 

basic Yagi shown in Fig. 1 can be 
modified to accept more than one chan- 
nel at peak gain by violating some of 
the rules mentioned above. For instance, 
if you want a single Yagi to cover 
channels 8, 9, and 10 the design would 
be similar to that shown in Fig. 3. Here 
the reflector is cut for channel 8 and 
has a length of 31.8 inches. The double 
folded -dipole antenna has a length of 
29.2 inches, which is just right for 
channel 9. The first director is cut for 
a frequency betwt en channels 8 and 9, 
and is 28.5 inches long. The second 
director is cut for channel 10 and is 
27.2 inches long. The spacing between 
the reflector and antenna is 9.5 inches, 
while the spacing between the antenna 
and the first director is 6 inches. The 
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spacing between the two directors is 
5.8 inches. 

By thus proportioning the lengths 
of various elements to meet the re- 
quirements of the three channels de- 
sired, the antenna takes on wider band 
characteristics than a conventional 
Yagi. The advantages of broad -band 
reception, however, are not obtained 
without some sacrifice in gain, and 
there will be a loss of approximately 
2 db with this arrangement compared 
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Fig. 4- End -fire twin driven- dipole ar- 
rangement for high forward directivity. 

with the four- element Yagi shown in 
Fig. 1. The lost gain can be salvaged, 
however, by adding several more di- 
rectors to the array. With the right 
lengths and spacing of the extra di- 
rectors, a six -element broad -band Yagi 
will give the same 9 -db gain as the an- 
tenna in Fig. 1. 

When this broad -band design is ap- 
plied to a u.h.f. antenna the frequency 
acceptance in channels increases con- 
siderably. This is indicated when we 
consider the frequency span of the 
antenna shown in Fig. 3. This takes in 
everything from the low end of channel 
8 (180 mc), to the high end of channel 
10 (198 mc). This span of 18 mega- 
cycles is 107, of the lowest frequency, 
and the same type of antenna designed 
for u.h.f. reception would have the 
same 10% ratio of bandwidth to fre- 
quency. For example, at channel 27 
(542 mc) the u.h.f. version would have 
a bandwidth of over 54 mc. This would 
cover 9 channels in the u.h.f. band. 

Several manufacturers have further 
improved the broad -band characteristics 
of the Yagi by utilizing an end -fire 
arrangement.' This is based on the 
principle that two antennas connected 
as shown in Fig. 4 and spaced one - 
quarter wavelength apart, have the 
uni- directional pattern shown in Fig. 5. 
This is similar to the popular double - 
V type of antenna. This employs 
the same principle except that straight 
dipole elements instead of folded 
dipole elements are used. The end - 
fire arrangement can be applied to 
a Yagi antenna by the method shown 
in Fig. 6. Here the reflector would be 
cut for the lowest channel to be re- 
ceived (say channel 2). The first folded - 
dipole section would be cut for channel 
3, and the other folded dipole cut to 
the mid -frequency between channels 
4 and 5. The first director would have 
a length designed for channel 5, while 
the last two directors are shortened to 
aid reception on channel 6. Naturally, 
this antenna will not have the peak 
gain that would be achieved if all ele- 
ments were cut for the same channel, 
but it has more gain than a biconical 
with reflector on the lower channels. 

For u.h.f. a similar arrangement 

would accommodate considerably more 
stations than its low- frequency counter- 
part. The end -fire folded -dipole ar- 
rangement gives a good match between 
antenna and transmission line to mini- 
mize losses. It must be pointed out here 
that a mismatch between the antenna 
and the transmission line is not as 
undesirable as a mismatch between the 
receiver and the transmission line. The 
latter causes line reflections because 
the receiver cannot accept all the energy 
sent down the lead -in. The unaccepted 
signals may travel back up the line 
and down again several times, and pro- 
duce enough ghosts to blur the detail. 

All the antennas previously discussed 
can be stacked for increased signal 
pickup. Generally, stacking increases 
the rated gain of an antenna by 3 de- 
cibels. A spacing of one -half wavelength 
at the frequency of the lowest channel 
will give best results. If you want more 
gain on the higher channels, space the 
antennas a half -wavelength at the cen- 
ter frequency of the group desired. This 
arrangement will diminish the gain 
somewhat on the lower channels because 
the spacing at their frequencies will 
be less than a half -wavelength. Most 
manufacturers of broad -band conical 
types space stacked arrays a quarter - 
wavelength at the low end to favor 
the higher channels and minimize the 
higher transmission lines losses which 
will be found there. 

Calculating lengths 
The experimenter can try various 

antenna lengths and different sizes of 
reflectors and directors in any desired 

Fig. 5- Directivity 
pattern of the end - 
fire arrangement 
shown in Fig. 4. 
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combination to favor higher or lower 
channels in a particular group. For in- 
stance, if the higher- channel stations 
of a group you want to receive are 
nearer than those at the lower fre- 
quencies, the latter can be favored by 
making most of the elements nearer 
the size required for low- frequency 
channels. Thus, if channel 2 is farther 
away than channels 4 and 5, the anten- 
na and reflector can be cut for channel 
2, while the directors can be made the 
proper lengths for channels 4 and 5. 
If the end -fire antenna arrangement is 
used, the second antenna can be de- 
signed for the frequency between chan- 
nels 4 and 5. In this manner the gain 
of the antenna system can be altered 
to suit the locality. 

The length of a half -wave antenna 
in inches is equal to: 

5,540 
Frequency in megacycles 

This calculation is suitable for both 
v.h.f. and u.h.f. stations. For reflectors 
add 5% to the length calculated, and 

deduct 4% for directors. 
Calculations for channel 27, for ex- 

ample, indicate that the antenna should 
have an over -all length of 10 inches. 
The reflector should be 10.5 inches long 
and the directors should each have a 
length of 9.6 inches. 

Commercial types 
A number of manufacturers utilize 

the principles detailed here. The Taco 
1800 twin- driven Yagi is shown in Fig. 
7. This model has two antennas in a 
phased end -fire arrangement, one re- 
flector, and seven directors. According 
to the manufacturer, the gain of this 
antenna over a matched reference di- 
pole is 11 db. When two of these units 
are stacked the gain increases 3 db as 
mentioned previously, bringing the total 
gain of the array up to 14 db. The model 
1800 covers channels 2 to 6 inclusive, 
with maximum gain on channels 3, 4, 
and 5. A similar model also is available 
for channels 7 to 13. 

Channel Master Corporation uses the 
double -folded- dipole principle in its 
Futuramic Yagi shown in stacked for- 
mation in Fig. 8. Single -bay antennas 
of this type also are available for both 
the low and high v.h.f. bands. Spacing 
between the folded -dipole elements is 
45 degrees (equivalent to one -eighth 
wavelength). The dipoles are inter- 
connected with a section of twin lead, 
and the latter is transposed so that its 
effective length is 135 degrees. This 
assures a substantially constant impe- 
dance over the span of frequencies to 
be covered and minimizes mismatch 
between the antenna and the 300 -ohm 
lead -in. Fig 9 shows the spacing and 
feed arrangements used in this system. 

Model 1125 covers channels 2 to 5 
inclusive with substantially uniform 
gain of more than 8 db, over these 
channels. Stacking gives an additional 
3 db increase. Model 1136 is for chan- 
nels 3 to 6 inclusive, while model 1173 
covers channels 7 to 13. (Theory and 
construction of the Channel Master Fu- 
tiiramic was described in the October, 
1952 issue Of RADIO- ELECTRONICS.- 
Editor.) 

The Snyder Manufacturing Company 
uses the type of broad -band design 
shown in Fig. 10. Here, two reflectors 
A are used with one mounted over the 
other so that both are effective. In the 
low -band version one reflector is cut 
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Fig. 6 -End -fire broad -band Yagi for 
covering channels 2, 3, 4, 5, and 6. 
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for channel 2 and the other is cut to 
the mid -frequency between channels 3 

and 4. The antenna elements are inter- 
connected with a transmission -line 
phasing section. The folded dipole B is 
cut for a frequency between channels 
2 and 3, while D is cut for channels 
4 and 5. Director C is cut for channel 
5, while directors E and F are cut for 
channel 6. The gain of this antenna 
averages 9 db for channels 2 to 6. 

A similar version of this antenna 
covers channels 7 to 13. The u.h.f. 
broad -band types are also similar in 
design and a typical arrangement for 
the UHF -3 Ecries is shown in Fig. 11 
The UHF -3A covers channels 14 to 48; 
model UHF -3B covers channels 27 to 
62; and UHF -3C covers channels 47 
to 83. The number of elements em- 
ployed, plus the end -fire arrangement 
of antennas, permits somewhat greater 
spacings between elements than the 
0.15 and 0.1 wavelength previously dis- 
cussed. This minimizes the drop in 
impedance and provides a gain that 
compares favorably with the conven- 
tional narrow -band Yagi types (9 db). 
Stacking two units increases the gain 
by 3 db the same as for v.h.f. types. 

Other manufacturers also have broad- 
band u.h.f. Yagis. These antennas have 
much higher gain than the popular 
bowtie type though they do not, of 
course, provide the same full -band re- 
ception. Generally the bowtie u.h.f. an- 
tennas will give a substantially flat 
response from channels 14 to 83, though 
gain is nowhere comparable to the 
Yagi types even with flat -screen re- 
flectors. For a bowtie type antenna to 
even approach the gain of Yagi an- 
tennas, it would have to have a corner 
reflector. 

Fig. 7 -Taco 1800 twin- driven Yagi has 
two driven elements, seven directors. 

Fig. 8 -A double -stacked Channel Mas- 
ter Futuramic broad -band Yagi antenna. 
SEPTEMBER, 1953 

Stacking factors 
In stacking antennas, a common 

transmission line is recommended only 
when the antennas are identical. If 
dissimilar antennas are stacked (such 
as a low -band Yagi and a high -band 
type) one will load down the other and 
reception will be poorer than if either 
one were used separately. When dis- 
similar antennas must be employed it 
is best to use separate transmission 
lines for each. A double -pole, double - 
throw switch can be installed at the 
receiver for selecting the desired an- 
tenna. When both antennas are in- 
stalled on one mast the spacing between 
the two should be greater than a half - 
wave length at the lowest frequency to 
minimize interaction. 

Only when both antennas are iden- 
tical in design and oriented in the 
same direction is the 3 db increase in 
gain realized. Thus, when four Yagi 
antennas are stacked, as much as 18 db 
can be at:Lined as compared with a 
reference matched dipole. 

The advantages of stacking are eas- 
ily obtained at u.h.f. because of the 
small physical sizes of the antennas 
involved. In a 2 -bay system the trans- 
mission line is attached to the center 
of the stacking bars as shown in 
Fig. 12 -a. For a 4- antenna system, 
the arrangement shown in Fig. 12 -b 
can be used. This effectively parallels 
the two double -stacked arrays by at- 
taching the lead -in to the center point 
of the structure. 

Installation precautions 
Of primary importance in u.h.f. an- 

tenna installation is to keep all losses 
at an absolute minimum. Use a good 
grade of lead -in and keep it as far 
away as possible from drain pipes, tin 
roofs, conduits, etc. Shunt -capacitance 
effects are much more pronounced at 
the higher frequencies, and the tech- 
nician should not overlook any precau- 
tions which will minimize losses. Since 
the length of the transmission line de- 
termines the db loss, it is important 
to make the run from the antenna to 
the receiver as short and straight as 
possible. Under no circumstances should 
excess transmission line be rolled up 
at the receiver terminals. Leave only 
enough slack so the receiver can be 
pulled forward for cleaning or adjust- 
ment. 

If there are standing waves on the 
lead -in due to an impedance mismatch, 
a section of tinfoil wrapped around 
the transmission line will help consid- 
erably. A 2 x 6 -inch length will be 
suitable, and it should be moved up 
and down the line for each station 
to get maximum results. This is usu- 
ally most effective on channels 7 to 83, 
but results vary depending on the ex- 
tent of the mismatch and the ability 
of the receiver to maintain a fairly 
constant input impedance for the dif- 
ferent channels. 

Generally, the higher the antenna 
the greater the signal pickup, though 
results are often unpredictable, par- 
ticularly at u.h.f. Sometimes an in- 
crease in height puts the antenna in 
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a "space node" of lower than normal 
signal strength, and it has to be raised 
still further to realize any benefits. 
Points of minimum and maximum sig- 
nal strength are more numerous at 
u.h.f. than at v.h.f., and in ultra- fringe 
areas a little investigation of existing 
conditions can save considerable time. 

Even in metropolitan areas of high 
signal strength, the technician can im- 
prove reception by increasing the an- 
tenna height to minimize noise, or by 
replacing an indoor antenna with an 
outdoor type. Indoor types are af- 
fected by persons near the antenna, 
room reflections, and even by passing 
cars. END 
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Fig. 9- Dipole spacing and phasing 
section used in Futuramic antennas. 

A 
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Fig. 10- Snyder broad -band Yagi with 
double reflectors and spaced dipoles. 

Fig. 11- Mechanical arrangement of 
Snyder u.h.f. broad -band Yagi. Note 
that reflectors are mounted one above 
the other. and lead -in goes to front 
dipole. 
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Fig. 12- Vertical stacking arrange- 
ments for broad -band Yagi antennas. 
(a) Two- stack. (h) Four -stack array. 
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SPOT WOE gLE 

Spot wobbler mounted in position. 

The wob- 

bler coil as 

it appears 
in the Brit- 

ish EKCO 
TV receiver. 

THE EVER increasing size of tele- 
vision picture tubes has intensified 
the problem of visible line struc- 
ture in the picture. This is espe- 

cially true in the home, where in- 
grained viewing habits, furniture ar- 
rangements, and space limitations gen- 
erally make it impossible for the view- 
ers to move far enough away from 
the screen so that the normal Los, 
in resolving power of the eye can 
allow the lines to be blended together. 

Some way of overcoming this diffi- 
culty had to be found, and at least two 
methods have been developed. One is to 
alter the spot shape from circular to 
elliptical by a magnetic field. This is 
the simplest and cheapest method, but 
it has been found extremely difficult to 
maintain the desired elliptical spot 
shape over the entire raster, and espe- 
cially in the brightest parts of the pic- 
ture. 

E. K. Cole, Ltd. 
Southend -on -Sen, 
Essex, England. 

The other method -which is described 
in detail in this article -is to wobble 
the spot vertically at a very high 
frequency. This increases the apparent 
thickness of each line, and fills in the 
raster structure. 

A number of methods of applying 
spot wobble have been tried with vary- 
ing degrees of success. 

The first and simplest method from 
the point of view of components, wir- 
ing, and ease of operation is to put 
a pair of deflecting plates inside the 
picture tube close to the gun structure 

The increasing size of our picture 
tubes may make the scanning lines 
prominent enough to become annoy- 
ing to the more exacting viewer. In 
England, where the smaller number 
of lines makes the problem more 
acute, it has been attacked in more 
than one way. This spot wobbler 
represents perhaps the most success- 
ful approach. It may not be adapted 
to American conditions, particularly 
in areas where there are several TV 
stations, due to the difficulty of pre- 
venting harmonics of the oscillator 
from breaking up one or more of the 
channels. However, some modifica- 
tion of it may prove entirely prac- 
tical. This article is presented for 
its interest to television technicians 
and design engineers and in re- 
sponse to the large number of in- 
quiries from readers who experi- 
mented with an earlier model of the 
spot wobbler. 

By 

G. H. HART, 
N. T. ATKINSON and 
A. W. MARTIN* 

A successful 

British approach 

to the problem 

of overcoming 

"lineiness" 

on the TV screen 

and wobble the beam electrostatically 
by applying a suitable a.c. voltage to 
the plates. This method would require 
no mechanical alignment and would op- 
erate on a very small amount of power. 
but it is considered impracticable be- 
cause it would entail the development 
and manufacture of special nonstandard 
picture tubes. 

The second method is to use magnetic 
deflection, applied in the same manner 
as the normal electromagnetic vertical - 
deflection field. This may be done in 
three ways: 

1. By superimposing the wobble cur- 
rent on the normal sweep current in 
the vertical -deflection windings of the 
yoke. 

2. By adding a small additional wind- 
ing to the yoke to carry the wobble cur- 
rent only. 

3. By using a separate wobbler coil, 
isolated from the deflection yoke. 

In the case of method 1 there does 
not appear to be any simple practical 
method of introducing the wobble cur- 
rent into the vertical yoke windings. 
Although only a small amplitude is re- 
quired, the large distributed capaci- 
tance of the yoke windings, the copper 
losses due to the proximity of the hori- 
zontal coils, and r.f. losses due to the 
iron yoke core, would require an im- 
practicable amount of power to make 
it operate satisfactorily. 

Method 2 has been made to work in 
the laboratory by making the small ad- 
ditional field -coil winding part of the 
wobble- oscillator tank circuit. How- 
ever, this suffers in the same manner 
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as method 1 from the damping effects 
of the other yoke windings and the iron 
core to such an extent that it requires 
an excessive amount of r.f. power. This 
has two main disadvantages. First, a 
large oscillator has to be used, which 
means a heavy drain on the receiver's 
B supply. Second, but by no means less 
important, is the problem of shielding. 
Radiation from the wobbler winding 
will produce considerable interference 
in the short -wave broadcast bands, and 
its harmonics may also affect one or 
more picture channels. 

In view of these difficulties, method 3 
was finally adopted, and a small pair 
of deflector coils was fitted to the pic- 
ture -tube neck close to the deflection 
yoke but as far as possible from the 
focus coil or magnet. This latter con- 
sideration is highly important, as the 
iron in the focus magnet will introduce 
severe losses at the high wobble fre- 
quency if too close to the deflector coils. 

Another advantage of using separate 
wobble deflector coils is that they may 
be rotated on the tube neck until the 
wobble is in exactly the same direction 
as the normal vertical deflection. Al- 
though the wobble plane may vary 10 

Fig. 1- Circuit of the 10 -mc spot wob- 
bler used in British -made EKCO tele- 
vision receivers. The oscillator tank 
coils are wrapped around the picture - 
tube neck as described below. 

to 15 degrees either way without dis- 
torting the picture noticeably, it is ob- 
vious that any wobble in a direction 
oth.:r than vertical at the viewing 
screen will require more amplitude 
to close the line structure. Even more 
important is the fact that as the wob- 
ble tends to approach the direction of 
scanning it will result in a loss of hori- 
zontal definition. 

Wobble frequency 
From the point of view of achieving 

the required result in the picture the 
exact wobble frequency is not very 
critical but it should be high enough 
to produce about 1,000 complete cycles 
or equal up- and -down wobbles in each 
line. In the British system, the visible 
portion of each line represents 83.5% 
of the whole horizontal sweep time, and 
1,000 wobbles per line will produce 835 
wobbles across the width of the picture; 
the wavelength of each wobble in a 
picture 13 inches wide is then 13/835 
inch, which is roughly .015 inch. The 
wobble amplitude required depends of 
course on the vertical spread. 

For Britain's 405 -line, 25 -frame sys- 
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tern, 1,000 wobbles per line call for a 
wobble frequency of slightly over 10 mc. 
In practice, this frequency is adjusted 
to a value near 10 mc whose harmonics 
will not interfere with reception -in 
fact, this adjustment is made with the 
receiver tuned to the desired channel. 

The wobbler circuit 
The circuit of the wobbler used in 

the Ekco type T164 TV receiver is 
shown in Fig. 1. The wobble coils them- 
selves are the tank inductance of a 
normal Colpitts oscillator, with the con- 
necting leads between the coils and the 
oscillator socket twisted to reduce radi- 
ation. These leads are covered with 
good- quality sleeving. 

Fig. 1 shows three controls. First, an 
on-off switch in the B plus line which 
allows the wobbler unit to be switched 
off to permit accurate focusing of the 
line structure. Second, an amplitude - 
control potentiometer which is ad- 
justed to the point where the line struc- 
ture just barely disappears. (Exces- 
sive wobble amplitude results in the 
apparent reappearance of the line struc- 
ture coupled with loss of vertical defini- 
tion.) The third control is a preset 
"postage- stamp" trimmer for setting 
the oscillator frequency so that its 
harmonics fall outside the normal tele- 
vision channels, to prevent objection- 
able audio squeals and herringbone pic- 
ture interference. 

The wobbler coils are two 6 -turn 
"pancake" windings, with the dimen- 
sions shown in Fig. 2. These are wound 
flat between two plates, then impreg- 
nated with low -loss coil dope and al- 
lowed to dry. After drying, they are 
formed by bending along the dashed 
line until they fit the tube neck. They 
are then mounted in a plastic sheath 
which holds them on opposite sides of 
the neck, and are connected in series - 
aiding. (If wired in opposition, it will 
be impossible to obtain sufficient wobble 
amplitude.) 

These coils are then slid along the 
neck close to the yoke. (Note: English 
tubes are apparently longer than ours, 
with considerable space between the 
yoke and focus coil. We found it neces- 
sary to take the coils out of the sheath, 
lay them in position on the neck of the 
tube and wrap one layer of Scotch 
electrical tape over them. Then it was 
slid carefully inside the yoke, posi- 
tioned near its rear end. Besides being 
a good position for deflection, it also 
shields the coils rather well. Editor) 

When setting up the wobbler unit for 
the first time, it is easy to obtain an 
approximately correct frequency by 
bringing the antenna lead of a short- 
wave receiver near the wobble coils and 
tuning the receiver to about 10 -mc 
(15.75 mc in the U. S.) Then the trim- 
mer is adjusted until the oscillator is 
heard on the set. Final frequency ad- 
justments are made with the television 
receiver operating and with the trim- 
mer opened or closed as much as may 
be necessary to leave the sound free 
from whistles and the picture clear of 
herringbone patterns. Next, the ampli- 
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tude control is turned up until the pic- 
ture lines show signs of disappearing. 
At this point the wobble coils are ro- 
tated slightly on the neck in either 
direction until the wobble has maxi- 
mum amplitude. The optimum position 
is generally with the axis of the pair 
of wobble coils about 45 degrees from 
the axis of the vertical deflection coils 
in the yoke. The wobble amplitude con- 
trol is then readjusted until the line 
structure just disappears. 

The Ekco television receiver, type 
T164, was the first commercial receiver 
to employ spot wobble, although it is 
not claimed that the idea was original. 
It has met with considerable success 
in Britain on 15- and 16 -inch tubes. 

It would appear that with larger 
tubes and with 525- or 625 -line systems 
spot wobble would be even more valu- 
able. 

Fig. 2- Winding details of the wobbler 
coils. Two identical windings as shown 
above are required. Spacing between 
turns in the drawing is only for clari- 
fication -coils are close -wound with 
No. 28 silk -covered wire and doped. 

(To apply the same standard of 
1,000 wobbles per line to American TV 
receivers would call for a nominal wob- 
ble frequency of 15.75 mc, with a simi- 
lar range of adjustment to avoid har- 
monic interference with the TV picture 
or sound carriers. There is also the 
serious problem of possible interference 
in the i.f. amplifier itself, especially 
with the new 44 -mc i.f. strips. 

(Another factor that complicates the 
application of spot wobble to multi- 
channel American receivers is the 
probable need for a different wobble - 
oscillator frequency for each channel. 
This calls for either an extra front - 
panel tuning control, or some type of 
switching arangement ganged with the 
channel selector. This might not be 
too difficult on v.h.f. -but adapting it 
to u.h.f., especially with continuous 
tuners, is another matter. 

(And how about interference to other 
receivers? It may be comparatively 
easy to get the wobbler harmonics off 
the channel you are tuned to, but they 
are certainly going to fall on another 
one. One solution, of course, is to shield 
the receiver as completely as possible. 
Several methods have been suggested - 
for example, painting the inside of the 
cabinet with colloidal graphite, or lining 
it with metal foil, grounded of course). 

(But the idea is certainly worth 
trying, especially with 24- and 27 -inch 
rectangular and 30 -inch round pi ture 
tubes. The authors say the wobbler 
oscillator can be built on a small sub - 
chassis, or on the main chassis itself, 
as long as the leads to the wobbler coils 
on the neck of the picture tube are not 
more than a foot long. Editor) END 
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UHF INDOOR INSTALLATIONS 

/ ,I..-- 

a ... 

Fig. 1- Combination v.h.f.- u.h.f. in- 
door antenna. (Left) v.h.f. position. 
(Right) Elements locked automatically 
at correct horizontal angle for u.h.f. 

FROM a theoretical standpoint, re- 
ception of u.h.f. TV signals on an 
indoor antenna ought to be prac- 
tically impossible. The factors work- 

ing against it are: the greater signal 
requirements of u.h.f. receivers (2 
millivolts minimum) ; increased atten- 
uation by dielectric materials such as 
foliage, building walls, and windows; 
reduced signal strength during bad 
weather; and sensitivity of signals to 
the movement of human bodies within 
the area of the antennas. 

In spite of all these theoretical ob- 
stacles, the fact remains that many 
successful u.h.f. indoor- antenna instal- 
lations have been made, starting with 
the first ones in the Portland area and 
continuing everywhere that new u.h.f. 
stations open up. Tests in Chicago and 
New Jersey have confirmed the fact 
that u.h.f. signals can be received suc- 
cessfully with indoor antennas even in 
congested metropolitan districts inside 
the primary service areas of the sta- 
tions. 

From an evaluation of these tests it 
should be understood that each installa- 
tion is an experiment and the results 
are completely unpredictable. Some 
amazing results have been obtained even 
in rooms that were completely blocked 
off -without even a window facing the 
u.h.f. transmitter. One logical explana- 
tion for this successful performance is 
that the home or the apartment had a 
metal structure which functioned as a 
waveguide for the particular u.h.f. 

By IRA KAMEN 

Fit . 2-Ito tic indoor antenna for lo- 
cations with u.h.f. TV channels only. 
Its light weight and flexible mount- 
ing allow installation in any position. 

channel or channels. It is well known 
in radar work that u.h.f. signals can be 
guided along many paths by suitable 
waveguides. Therefore we can assume 
that u.h.f. TV signals can enter one 
room and be reflected or guided to 
another room where the indoor antenna 
is installed. But even with such favor- 
able possibilities, one of the more ir- 
ritating customer complaints about in- 
door u.h.f. installations will probably 
be about the way the pictures flicker 
when some member of the household 
walks in the path of the TV signals. 

Universal antenna 
As we must develop the largest signal 

possible with the u.h.f. indoor antenna, 
a horizontal -V design is recommended. 
This has higher gain than the familiar 
vertical -V ( "rabbit- ears ") used for in- 
door v.h.f. reception. (A horizontal -V 
design would probably work better at 
v.h.f. too, but has never been used for 
indoor antennas because the element 
lengths would make it a hazard in the 
living room.) 

The simple horizontal -V antenna for 
u.h.f. gives best results when adjusted 
for 18 -inch element lengths with an 
angle of 90 degrees between them. The 
indoor antenna shown in Fig. 1 is an 
example of a good combination v.h.f: 
u.h.f. type. Each element has three tele- 
scoping sections which can be adjusted 
as required in length and position for 
v.h.f. reception. A special eccentric ro- 
tating joint allows the user to flip the 

elements to a horizontal -V position for 
u.h.f. reception and locks the elements 
automatically at a 90- degree angle. 
With the telescoping sections fully re- 
tracted, the elements are approximately 
18 inches long, which gives a desirable 
ratio between the 90- degree angle of 
the V and the element length for match- 
ing 300 -ohm line. (The original idea 
for the theory behind this universal 
antenna is credited to J. D. Callaghan 
of the RCA Service Co., Inc.) 

The type of 300 -ohm lead used with 
u.h.f. indoor antennas is of little im- 
portance, as they are not exposed to the 
weather and the lead length is usually 
only a few feet so that the attenuation 
is negligible. But take care not to run 
the 300 -ohm lead over metal objects. 
These can produce troublesome stand- 
ing waves. Even a lead as short as five 
feet is several wavelengths long at the 
upper end of the u.h.f. band. 

Preliminary tests show that surface 
corrosion on brass antenna elements 
attenuates u.h.f. signals; therefore 
plated -brass antenna elements are rec- 
ommended for dependable u.h.f. indoor 
reception. 

Bowties 
Fig. 2 shows a bowtie u.h.f. indoor 

antenna which should be useful in areas 
which have u.h.f. transmissions only. 
The bowtie is bidirectional like any 
simple dipole. (Its triangular elements 
give it the necessary constant- imped- 
ance characteristics for uniform re- 
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sponse over the entire u.h.f. band.) 
This bowtie is elevated on a plastic 
base to prevent a metal -top TV set 
from influencing its performance. 

The bowtie is built of lightweight 
corrosion -resistant aluminum which 
makes it easy for the customer to han- 
dle. The main difficulty in adjusting 
this antenna is to keep the hands and 
body away from the bowtie when ad- 
justing the base. The unit shown can 
be placed on a window sill, table, or 
any other flat surface, but the antenna 
elements are so light that the base can 
be fitted with suction caps, hooks, or 
brackets, so it can mount on a wall or 
even hang from the chandelier if that 
proves to be the best location for the 
antenna. 

Interior decorators will probably have 
some influence on indoor bowtie design, 

and some weird bases will surely be 
developed. It is possible to perforate the 
bowtie and round the edges to improve 
its style without seriously affecting its 
performance. 

Service technicians who expect to 
make or install u.h.f. indoor antennas 
are offered the following advice on their 
business relationships with the con- 
sumer. 

Charges: It may cost almost as much 
to install a u.h.f. indoor as an outdoor 
antenna, especially in combined u.h.f- 
v.h.f. areas where the customer may 
have to be given considerable instruc- 
tion in finding the best operating posi- 
tions for each one of several u.h.f. 
channels. 

Guarantees: Experience may finally 
show that seasonal changes -both out- 
side the home (summer foliage), and 
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inside (rearrangement of furniture, 
drapes, etc.) -may make an otherwise 
satisfactory installation unsatisfactory 
during certain periods. Also, in u.h.f. 
areas where no TV reception was pre- 
viously available, the new set -owner 
may accept almost any kind of picture 
at first, but he's certainly going to 
squawk later when he sees what beauti- 
ful pictures his neighbor gets with an 
outdoor antenna. 

Indoor antennas - successfully in- 
stalled -are always gratifying to the 
TV -set owner and profitable to the TV 
dealer who likes to give away the indoor 
antenna as part of his merchandising 
technique. We can therefore expect that 
in 1953 many consumers and service 
technicians will take on the project of 
experimenting with u.h.f. and combined 
u.h.f: v.h.f. reception indoors. END 

DISMANTLING BOMBS BY TV 
Television has taken over the Ord- 

nance Department's highly dangerous 
job of renovating and rebuilding World 
War II bombs for further use. Bombs 
are disassembled either because their 
explosive contents or metal components 
have become unserviceable with age, 
handling, or exposure to the weather, 
or because the design of the bomb does 
not meet present combat requirements. 

The hazards arise out of the manu- 
facturing process of casting the ex- 
plosive charge inside the body of the 
bomb. This sometimes leaves a residue 

By PARRIS EMERY 

of explosive in and around movable 
parts -especially the threads in the 
tail plug. The friction of turning these 
threaded parts in the dismantling op- 
eration may ignite the residue and ex- 
plode the bomb. 

At the Umatilla Ordnance Depot, 
Ordnance, Oregon, all types of bombs 
are disassembled safely with the aid 
of television. As shown in the photo- 
graphs, the bomb is mounted on a 
cradle, and the tail plug is unscrewed 
by a motor -driven shaft controlled by 
an operator inside the bomb -proof 

shelter. The television camera is fo- 
cused on the moving parts, and the 
operator watches the entire operation 
on a receiver in the shelter. If he de- 
tects the slightest smoke rising from 
the operation, he stops the motor im- 
mediately. He is protected by the 
shelter if the bomb explodes. 

Faulty bombs are destroyed. Dis- 
mantled bombs are washed out, the 
explosive salvaged and reprocessed for 
use in other bombs. Taxpayers are 
saved millions of dollars every year by 
this renovating process. END 

An engineer at Unatilla Ordnance Depot (Oregon) focuses TV camera on the 
tail of a 2,000 -1b bomb, at the point where the plug will be unthreaded. 

Capt. Guy F. Bohn, bomb -renovation 
officer. watches plug- unthreading proc- 
ess on the television screen inside the 
bombproof shelter where he controls 
the entire dismantling operation as he 
watches the screen for any sign of 
untoward activity during the process. 
SEPTEMBER, 1953 



52 TELEVISION COVER FEATURE 

New Printed Circuit I. F. Amplifier 
This new approach to production of 

critical assemblies may herald great 

changes in manufacturing techniques 

The printed- circuit i.f. transformer, as compared to one of the wirewound type. 

A FREQUENCY goes up, se does 
close importance of close tol- 

erance on components, exact 
lead dress and uniformity in 

circuit constants. Yet with increasing 

frequency, it becomes increasingly hard 
to maintain uniformity and close tol- 
erances. Broadcast coils can be wound 
with a uniformity within a few percent 
with ease; at 40 me the small physical 
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dimensions of coils cause a slight ir- 
regularity to make a much bigger dif- 
ference. Tolerances of as much as 15 
to 20% in bandwidth may be found in 
some 40 -mc i.f. transformers. 

The difficulty of maintaining close tol- 
erances was only one of the reasons for 
the development of the RCA printed - 
circuit tandem 40 -mc i.f. TV amplifier, 
but the high degree of uniformity ob- 
tained was enough to make the work 
worth while. 

The circuit might better be termed 
"photo- engraved" than "printed." The 
chassis consists originally of a plastic 
sheet covered with a layer of thin cop- 
per foil. The foil is coated with a photo- 
sensitive material, on which is printed 
(photographically) the image of the 
circuit. Then the rest of the photo- 
sensitive material is removed by a 
process similar to the development of 
a photographic negative. The plate is 
then etched, and the parts not protected 
by the photosensitive material are eaten 
away, leaving the circuit lines in cop- 
per. See "Plated Chassis" in the De- 
cember, 1952, issue. 

All components such as resistors and 
capacitors are mounted on top of the 
panel, with leads brought down through 
holes to make contact with the leads 
below. Then the lower surface of the 
plate is contacted with the surface of 
a bath of molten solder, making firm 
contacts with all the leads in a single 
operation. Components such as i.f. cans 
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Schematic of the 207E1 tandem i.f. amplifier. The amplifier proper is enclosed in the dashed lines; the tiJfì is part of the tuner. 
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are mechanically secured in place as 
well as grounded by the soldering op- 
eration. 

The printed circuit has other advan- 
tages over the older system of wiring. 
Some of the larger areas of metal left 
on the bottom of the chassis sheet are 
there for shielding purposes. Thus the 
"wiring" serves both for shielding and 
for connections. The system is used for 

42 44.9MC 

Fig. 2- Response of the last stage, 
with transformers Ti and T2 aligned. 

shielding in another way. Wherever it 
is expedient to run two wires close to- 
gether, they can be decoupled if advis- 
able by running another -connected to 
ground -between them. This not only 
shields them electrostatically, but also 
prevents any electrical leakage from 
one to the other. 

The i.f. transformers also use the 
printed circuit technique, as well as a 
special type of trimmer. Metal discs 
may be screwed closer to or further 
away from the coils, reducing their in- 
ductance as they approach it, somewhat 
in the manner of brass slugs in conven- 
tional coils. The discs are adjusted 
through the holes in the side of the can. 
Note these holes in the can held in the 
photograph. The screw lugs indicate 
that it is a type intended for use with 

42. MC 444120 
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Fig. 3 -The notches at 41.25 and 47.25 
mc are made by tuning the two coils of 
L5. L3 and L4 are adjusted to bring up 
response and produce the curve above. 

conventional chassis -cans put into 
manufacturers' equipment have flat 
metal lugs which are secured in the dip - 
soldering process. The leads on this 
transformer are also slightly different 
than thos supplied to manufacturers 
for original equipment. The coils can be 
inductively coupled by leading an end 
turn -or part of a turn -from one coil 
around the other, or alongside part of 
one of its turns. Thus any degree of 
coupling -from very loose to over - 
coupled -can be attained very easily, 
conveniently, and precisely. 
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Fig. 4 -Final curve for the completely 
aligned amplifier. The notch at 39.75 
mc is made by the lower coil of L2, 
which acts as an acceptor at that fre- 
quency. Upper coil of L2 is adjusted 
to bring up response, and plate load 
coil L1 in the tuner is also adjusted. 

The circuit (Fig. 1) is most interest- 
ing. Besides the usual transformer - 
tuned circuits (in the output stage) it 
uses a special tandem trap and band - 
pass filter coupling coils. L2 (top sec- 
tion) is a coupled coil, and is tuned 
for maximum response. The bottom 
section of L2 is a trap for the ad- 
jacent- channel picture i.f. channel,,and 
is tuned for greatest rejection at 39.75 
mc. L3 and L4 are coupled coils, tuned 
for maximum response, in accordance 
with specimen curves given on the serv- 
ice sheet. L5 is composed of two coils 
which act individually as traps, one 
tuned to 41.25 and the other to 47.25 
mc. The two in combination act as an 
antiresonant circuit tuned approxi- 
mately to the mid -point of the pass - 
band, and supply mutual coupling 
between L3 and L4. The 24,000 -ohm 
resistor between grid of V3 and plate of 
V2 is in a bridging circuit, serving 
effectively to neutralize the apparent 
resistance introduced into the circuits 
by L5. 

The circuit is prealigned, but instruc- 
tions for realignment, whenever that 
might be necessary, are provided, and 
give an excellent idea of the functions 
of each of the circuits. The last two 
transformers are aligned -using sweep 
generator and scope -to give the curve 
in Fig. 2. Then the upper screw disc 
of L5 is adjusted for minimum response 
at 47.25 mc and the lower disc to give 
minimum response at 41.25 mc. L3 and 
L4 are then adjusted to give the,re- 
sponse curve of Fig. 3. The lower screw 
disc of L2 is next adjusted to give mini- 
mum response at 39.75 mc and the up- 
per one-as well as the inductance of 
Ll on the tuner -to give the final re- 
sponse curve of Fig. 4, at the head of 
this column. 

Thus aligned, the 207E1 has a full 
3.9 -mc bandpass, with maximum usable 
selectivity, and delivers an output 
of 1 volt for 500 microvolts input at 
the first i.f. grid. This means that with 
a good cascode tuner, an input of only 
7.5 microvolts at the antenna terminals 
is needed. It is extremely likely that this 
amplifier will be the pioneer of a new 
type of construction, which will find 
wide use where the need for close toler- 
ances and uniformity of output are dom- 
inant or influential factors in design. END 
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HOUGH sporadic -E dx will be a rar- 
ity for several months to come, the 

next few wceks can still be packed with 
interest for the enthusiast. The' last 
days of summer and the first few weeks 
of fall provide us with the bist tropo- 
spheric dx of the entire . year. To be 
sure, this is not the flashy, here -one- 
minute, gone- the -next sort of thing. 
we've been chasing earlier in the sum2- 
mer, but with the advent of better' 
receivers and more awareness of the 
causes of tropospheric bending, the fill 
of 1953 can be expected to produce some 
TV dx that will be well worth watch- 
ing for. 

This is the time when you can use 
well -known weather signs to tell when 
dx will be coming through. When the 
barometer is high, and holding steady; 
when the days are warm and calm, and 
the nights cool; when thera has been'a 
spell of fair weather and a change is 
in prospect -these are the times to be 
checking up on all the channels, but 
particularly the high ones. There 
should be something doing in u.h.f., 
too, particularly if you have a really 
good receiver and antenna installation. 
Nobody can be quite sure just what is 
in store for us on the u.h.f. channels, 
so this fall we will all have a chance 
to make worth -while contributions to 
propagation knowledge. 

Let's not sell u.h.f. short on the basis 
of the short ranges. currently reported 
in most areas. Very few of the receivers 
in use have appreciable sensitivity as 
yet, but already dx is being reported. 
First place in the u.hf. dx marathon 
is now held by R. J. Walker, Daytona 
Beach, Fla., who has received WCOS, 
Columbia, S. C., (25) on at least two 
occasions. His antenna is a rhombic, 
about 165 feet over -all, cut for channel 
2, 55 feet high. The distance is well 
over 300 miles, mostly over water. 

A word of caution about when to 
try for u.h.f. dx reception: Don't rely 
too completely on the condition of v.h.f. 
reception. Experience in amateur work 
on the 144- and 420 -mc bands is show- 
ing that fairly often signal levels on 
the higher frequency outrun those on 
the lower. U.h.f. is not likely to be 
good if v.h.f. is really poor, but if v.h.f. 
is fair to good, u.h.f. may be better. 

Watch for u.h.f. dx in the early 
morning, around sundown, and in the 
late evening hours, particularly, though 
we don't know enough about it by any 
means to be too positive in these rec- 
ommendations. Your reports, particu- 
larly where it is possible to compare 
u.h.f. with v.h.f., will make interesting 
reading for other dx -ers. What have 
yet: been getting? END 
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TELEVISION? 
... it's a cinch! 

By E. AISBERG 

Sixth conversation, first hal f : 

In which Will learns something 

about teaching methods, as well 

as time bases using thyratrons 
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From the original "La Television? 
...Mais c'est très simple!" Trans- 
lated from the French by Fred 
Shunaman. All North American 
rights reserved. No extract may 
be printed without the permis- 
sion of RADIO -ELECTRONICS and 
the author. 
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Dear Wills 
I can see Y you're annoyed. 

But don't 
think I've been trying to kid 

televi- 

sion. But you in de ve bee 
hem helped 

you haven't wasted some things that are tool I you 
haven't 

your time never used in televi- Thhe was a good reason 
more 

a complicated methods 
how these simple thin 

talkin methods 
neon 

lot better. g0 work fuel television--for 
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It's hard to 
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to regulate the 
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the 
to 

avouch uue a charged bl 
to dissect the fundamental discussing the 

all 
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tube, 
made up th a resistor. time-bases 

1 The char p °f three essential You say that all has to a 
gang circuit (the voltage 

parts: 
pass through, and the capacitor ol a supply, the resistor 2 The switch 

through, 

closes at 
that accumulates charging current up in the capacitor just the right tre charge), 

3. And (our neon tube, get instant to release the charge was that salmne11Y, 
the discharge in this case /. g built 

chargchar a 
neon hube 

g circuit (which 
g can be 

tube). Once ionized, its resistance 
is 

we 
Now 

very rapid, almost as if it 
were talking about, you have t xera a 

s so low that the dis- 

e 

es- , figuring out 
you 

analyzed the simplest t 
mechanical witch. 

neon tube with a grid?cOIDFlex 
ones. What would you 

you won't 
sa 

t have trouble Ill be seeing you, I hope, 
example --about a P as soon as you eat back. 

ç-k, 
The thyratron-a gas triode 

KEN -Glad to see you back, Will. How's fishing? 
WILL -You ought to know, after baiting your hook with 

that neon triode of yours! I suppose that's what you call it, 
isn't it? 

KEN -You can call it that if you like. But the ordinary 
name for a triode that contains gas (neon, argon, or helium) 
at low pressure is a thyratron. 

WILL -Don't tell me we've got to study gas tubes now - 
from the diode to the octode -same as we did ordinary high - 
vacuum tubes? 

KEN -No danger! The three electrodes of the thyratron 
are plenty to make a fine switch and discharge circuit -just 
what you need for a good time -base. There are thyratron 
tetrodes, but we won't have to talk about them. 

WILL -That's better! But how do you use this thyratron? 
You can't hook up a triode like a neon lamp. 

KEN- Here's the complete diagram. You see it's quite a 
bit like the neon -tube circuit. First of all, here's the charg- 
ing circuit -capacitor C and resistor R across the B plus 
line. 

WILL -But why's the resistor at the negative end instead 
of the positive end of the circuit? 

KEN -It doesn't make any real difference. The resistor 
and capacitor are in series; it doesn't matter which comes 
first. But you can switch the resistor around to point A 
if it'll make you feel any better. 

WILL -No need. I can see that in this case it doesn't make 
much difference which of the components the electrons run 
into first while they're making their trip around the circuit. 

KEN -Now take a look at the discharge circuit. It's the 
cathode -anode space of our gas tube -again like the neon 
tube. 

WILL -Not exactly. You have R2 and R3 in series with 
that space. Now the discharge circuit is two resistors and 
the tube resistance in series with capacitor C. 

KEN -Yes, R2 does look like a plate load. Actually it's a 
small limiting resistor of just a few hundred ohms. The 
cathode -anode resistance of a thyratron is so small that 
when it discharges it can pass enough current to damage 
itself if it doesn't have some such protection. 

WILL -And I take it that R3- between cathode and 
B minus -is a standard bias circuit? 

KEN- You're right. R3- together with C2 across it -is 
the standard bias circuit. And will you please do me a favor 
and -for just a few minutes -forget about Cl, which cou- 
ples the grid to something called "synchronization "? 
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The grid has something to say 
WILL -This looks practically the same as a neon -lamp 

circuit. I suppose capacitor C charges till the voltage across 
it is high enough to ionize the gas in the tube. Then the 
tube's cathode -anode resistance falls to a very low value 
and the capacitor discharges till the voltage across it gets 
low enough to stop the ionization. At that point the tube 
stops conducting and the cycle starts all over again. 

KEN -You have it exact. 
WILL -But then why go to the trouble of using a thyra- 

tron, if it works just like a simple neon diode? 
KEN -The grid is what makes the difference, Will. Its 

bias determines the anode voltage the tube will ionize at. 
For example, if you have a high negative voltage on the 
grid, the plate voltage has to be much higher before the 
tube will break down than if the grid voltage were zero. 

WILL -I think I see. Where the grid voltage in a high - 
vacuum tube controls the amount of current that will flow 

through the tube, in a thyratron it sets the ionization 
voltage. 

KEN- Exactly! But the instant the anode voltage is high 
enough to give the electrons sufficient velocity to break 
down the molecules of gas they collide with . . . 

WILL -... then, in the shock of those collisions, one or 
more electrons are likely to be knocked off each of the gas 
molecules that get in the way, and so the current of elec- 
trons moving toward the anode is increased correspondingly. 

KEN -And what do you think happens to those wrecked 
molecules that the electrons have left along the road? 

WILL -Losing electrons leaves them positive. So they'll 
drift off looking for negative electrodes. 

KEN -And which is the most negative electrode in the 
tube? 

WILL -The grid, of course! 
KEN -So the grid will be buried in a big cloud of positive 

ions as soon as the tube starts to conduct. But let's go back 
for a moment. In a neon tube, the anode voltage that starts 
ionization is always the same; but in a thyratron it depends 
on the grid voltage. 

WILL -Sure! The more negative the grid is, the more 
positive the plate has to be to neutralize the grid's influence. 

KEN- That's it! And, for each type of thyratron, there's 
a constant relation between the ionization voltage and the 
negative grid voltage. You can call it the control ratio. It 
usually runs between 10 and 40. 

WILL -If I understand you, a thyratron with a control 
ratio of 20 -for example -and with 15 volts negative on the 
grid, would need 15 x 20, or 300 volts, on the anode, before 
it would break down? 

KEN -Your figures are absolutely correct, Will. Now you 
see that the ionization voltage can be fixed simply by adjust- 
ing the grid voltage. That's why R3 is made variable. 

WILL -I suppose the grid voltage sets the extinction 
voltage of the tube, too? 

KEN -You never were more wrong in your life! This grid 
of ours is so wrapped up in its cloud of positive ions that 
it's completely isolated from the rest of the tube and can 
have no effect on the electron flow whatever! 

WILL -Then the grid lets us regulate the plate voltage 
that starts the discharge, but the voltage at which the dis- 
charge finishes is always the same. So, by adjusting the grid 
voltage, we can vary the size of our sawtooth waves, instead 
of having them fixed for us they were with the neon lamp. 

KEN- That's right. And you can get oscillations several 
times bigger with a thyratron than you could with a neon 
tube. 

WILL -So I have to think of R3 as the sawtooth ampli- 
tude control. And I suppose that C2 is there to pass the a.c. 
component of the current? 

KEN- Roughly, yes. To be more exact, it equalizes the 
large variations in the anode current so that the grid bias 
remains practically constant. At the instant of ionization, 
the heavy current charges it. Then -at the end of the dis- 
charge, when there's practically no current -it starts to 
discharge through R3. If C2 is big enough, the current 
through R3-and therefore the grid voltage -will stay 
pretty much the same throughout the whole cycle. 

(TO BE CONTINUED) 
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TV service organizations 
have gone broke for lack 
'3.f good records. Here is 
a system to prevent that. 

HOW do you handle your incoming 
service -call records? Is your 
system foolproof? Does it auto- 
matically assure that each cus- 

tomer will be taken care of? Is it 
simple and inexpensive? Does it provide 
a permanent record of the call while 
giving the outside service technician 
full and accurate information without 
further writing? Does it expedite bill- 
ing? If the answer to any.of the above 
questions is NO, you ought to be inter- 
ested in the following system. It is 
simple and as well -suited to the one- 
man shop as to larger organizations. 

The basic elements of the system are 
the perforated sheets of 8' x 11 -inch 
gummed paper which are sold in all 
office- supply or large stationery stores. 
These sheets usually contain 33 gummed 
labels and are used most commonly for 
typing addresses to be pasted on en- 
velopes. They come in several colors 
and cost about 2 cents per sheet. To 
make up the call -record book, assemble 
the sheets in sets of three: a pink label 
sheet on top, a blue label sheet in the 
middle, and a sheet of plain white 
typewriter paper (unperforated) on 
the bottom. The three sheets may be 
stapled (at the top only) to a card- 
board backing, or may be held in a clip- 
board after moistening the label sheets 
at a few places at the top edge. Two 
carbon paper sheets complete the set. 
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TV SERVICE RECORD SYSTEM 
By MILTON LOWENS 

At the top of the backing (which 
should be a few inches longer than the 
sheets) the data to be recorded on each 
label should be listed in a logical 
sequence. This might.include: (1). The 
name of the customer. (2). Address. 
(3). Apartment number. (4). Phone 
number. (5). Set make and model. 
(6). Complaint. (7). Date call received. 
(8). Date and time of appointment for 
technician. 

Whenever a call comes in this data 
is recorded in proper sequence on the 
next available label. All labels are 
numbered in advance. 

How the labels are used thereafter 
depends on individual preferences and 
requirèments. The following are merely 
suggested: 

Pink labels -used for scheduling calls. 
At the end of each day the labels are 
separated and pasted on daily route 
cards in the most desirable order. The 
route cards should have enough space 
next to each label to tell what was done 
(for example: "set pulled and brought 
to shop," or "fixed in customer's home "). 
If money was collected the amount is 
listed. If the set is pulled, the service 
technician marks the chassis with the 
same serial number as appears on his 
label. 

Blue labels -used for checking calls 
for completion. The service technician 
must either turn in the payment re- 

ceived for the call, deliver a chassis to 
the shop, or explain. Completed calls for 
which the service technician delivers 
cash or satisfactory explanations are 
charged off at once by pasting blue 
labels over the corresponding pink ones 
on the route cards. The blue labels of 
sets being worked on in the shop re- 
main in the call book until the jobs are 
completed, returned, and paid for. 
Since the route cards are dated and 
may be hung on a wall until closed 
out, the pink labels stand out as warn- 
ings of uncompleted calls, unpaid bills, 
or any unusual delay. 

The white bottom sheet constitutes a 
master record in case any labels are 
lost. It also forms a valuable list for 
direct -mail advertising and follow -up 
business. To make up a batch of address 
labels, a typist puts a sheaf of the 
perforated label sheets in the type- 
writer and copies the names and ad- 
dress from the white sheet. As many as 
five duplicate addresses can be made at 
one time by this method so prospects 
can be reached several times with mini- 
mum clerical cost. 

The system can be elaborated by 
using more sheets if desired, or simpli- 
fied for the one -man shop by using only 
one label sheet and one carbon. Either 
way the system will be found to be 
handy, inexpensive, and practically 
foolproof. Try it -it works. END 



L----- 

58 I TELEVISION 

GASCODE TYPE FRONT ENDS 
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Fig. 1- Standard Coil model TV -2232 television tuner with cascode r.f. amplifier 
has direct coupling between input and output sections of the 6BQ7. 
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Fig. '...-Front end of the Browning RV -31 FM tuner has a 12AT7 twin -triode 
cascode r.f. amplifier, and a.f.c. on the local high- frequency oscillator. 
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Fig. 3- Cascode -type r.f. amplifier us'ng separate 6C4 triodes in the Altec- 
Lansing model 303A FM tuner. Both 6C4's are operated with grids grounded. 

Cascode tuners are 
not all alike. The 

author discusses 
three different types. 

(Second of two parts) 

IN THE preceding article we dis - 
cussed the origin and advantages 
of the cascode amplifier. In this 
part we will consider two practical 

forms of the cascode circuit. 

Pentodes versus triodes 
The basic design problem of the r.f. 

stage is a compromise situation of de- 
vising an amplifier that contributes 
maximum gain with minimum noise. 
It has long been known that pentodes 
are more noisy than triodes, but triodes 
have not been much used because they 
have relatively low gain and require 
neutralization to prevent oscillation 
and regeneration. What is desired in 
an r.f. section is a combination to pro- 
duce the high gain and good stability 
of a pentode with the low noise char- 
acteristics of the triode. 

In addition to the noises listed in 
last month's article pentodes have "par- 
tition noise" as a result of random 
division of cathode current between 
the plate and screen. The relative noise 
of a tube is usually expressed as the 
value of an actual resistor which would 
contribute that much noise to a circuit. 
Lower resistance values indicate lower 
noise. A 6J4 triode (a special -purpose 
type) has an equivalent noise resist- 
ance of about 200 ohms, whereas a 
pentode like the 6AK5 has a value of 
approximately 1,880 ohms. It is possi- 
ble to reduce the noise figure of a pen- 
tode by connecting it as a triode; with 
a 6AK5 this reduces the equivalent 
noise resistance to 400 ohms. The 6J6, 
12AT7, 6BK7, 6BQ7, and 6BZ7 dual 
triodes, and the 6J4, 6C4, 6AB4, etc., 
in the single- triode types are all suit- 
able for cascode application. 

There is one serious disadvantage 
in a circuit employing triode ampli- 
fiers. In the grounded -cathode r.f. am- 
plifier the plate -to -grid capacitance 
provides feedback which makes the 
amplifier unstable and encourages it to 
oscillate; this tendency increases with 
improvement in gain. Neutralization 
may prevent oscillation and reduce in- 
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stability, but it is better to use a cir- 
cuit that utilizes the triodes in relatively 
low -gain amplifier stages. This is an 
inherent virtue of the cascode r.f. 
amplifier. 

On the other hand, a grounded -grid 
amplifier has,excellent stability because 
the grid shields the input from the out- 
put circuit. But gain attainable with 
a grounded -grid amplifier is much less 
than the gain possible with a grounded - 
cathode amplifier. Any signal voltage 
which tends to make the cathode nega- 
tive with respect to the grounded grid 
and increase the plate current is op- 
posed, since the increased plate current 
flowing from ground to cathode tends 
to make the cathode more positive than 
the grid. This reduces both gain and 
sensitivity to weak signals. 

Design considerations 
Some careful attention to these de- 

sign considerations will provide opti- 
mum amplifier performance: 
1. The antenna input circuit should be 

balanced to ground since 300 -ohm 
lead -in is standard for practically 
all TV and FM receiver inputs. This 
may be accomplished most readily 
by transformer -type coupling, but 
in some cases balanced impedance 
coupling may be used. 

2. The antenna impedance should be 
transformed by the input circuit to 
a value close to the optimum source 
resistance for the triode used. This 
requirement may be most nearly met 
by winding the transformer for op- 
timum noise rather than for perfect 
impedance match. 

3. If possible, the input transformer 
should be so wound that a voltage 
ratio step -up is provided. 

4. Capacitance tuning is undesirable for 
TV because it will vary the band- 
width of the circuit unless consid- 

erable loading is used. It may be 
used for FM because the frequency 
coverage there is relatively narrow 
(about 1.2/1). 

5. If broadbanding is necessary it 
should be accomplished by some 
means other than by the use of load- 
ing resistors. Resistors in low -level 
circuits contribute thermal noise. 
This would defeat the basic design 
virtues of the cascode. 

Source resistance 
t)Iitii iuin source resistance varies in- 

versely with frequency. Thus for the 
TV band it will be necessary to design 
the turns ratio of the primary and sec- 
ondary of the input transformer so 
that the apparent antenna resistance 
is the optimum source resistance at the 
grid of the input section of the cascode 
amplifier. 

The optimum source resistance for 
a triode -connected 6AK5 is approxi- 
mately equal to 70,000 ohms divided 
by the operating frequency. For 50 me 
this would mean an optimum driving 
resistance of 1,400 ohms; for 100 me 
this would mean an optimum driving 
resistance of .700 ohms; for 200 me 
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this would mean an optimum driving 
resistance of about 350 ohms. 

It is usually unnecessary to tune the 
interstage coupling circuit because the 
coupling between the grounded- cathode 
and the grounded -grid stages is loaded 
with the very low input resistance of 
the grounded -grid stage. Hence variable 
tuning is generally desirable only at 
the input to the grounded -cathode stage 
and in the output circuit of the ground- 
ed -grid stage (the input circuit of the 
mixer). In some cases it may not be 
desirable to tune the input to the 
grounded- cathode stage to eliminate 
feedback through the rotor shaft com- 
mon to r.f., mixer, and oscillator stages, 
or to simplify tracking problems. 

Fig. 1 shows a popular commercial 
application of the cascode circuit. This 
is the Standard Coil TV -2232 television 
tuner. The coils Ll and L2 are wound 
on one snap -in strip (as shown by the 
dashed outline), and L3, L4, and L5 are 
wound on another. Both strips are 
changed automatically when changing 
channels. L7 is a peaking coil which 
improves the over -all gain- particular- 
ly on the high -band v.h.f. channels. 
Grid -plate neutralization is provided 
in the grounded- cathode half of the 
6BQ7 by C9, which feeds approximately 
the same voltage to the bottom end of 
L2 (terminal 11) as the plate -grid ca- 
pacitance of the triode feeds to the top 
end (terminal 7). The identical feed- 
back voltages at both ends of L2 cancel. 

The variable capacitors C3, C6, and 
C13 are adjusted for full -channel band- 
width and maximum gain on channel 
10. This gives substantially uniform 
results on all channels. 

Cascades for FM 
Fig. 2 is the circuit of the cascode 

front end used in the Browning RV -31 
FM tuner. Like the Standard Coil TV 
tuner, this has direct coupling between 
the grounded- cathode and grounded - 
grid sections. Ll resonates with the 
output capacitance of the grounded - 
cathode stage and the input capacitance 
of the grounded grid stage to form a 
low -pass filter. The 6.16 a.f.c. tube, of 
course, has no relation to the cascode 
r.f. section, but keeps the oscillator 
tuned 10.7 me above the signal. 

Fig. 3 is a somewhat different form 
of cascode circuit used in the Altec- 
Lansing 303A FM tuner. Separate 6C4 
triodes are used in the cascode stage, 
both operated as grounded -grid ampli- 
fiers. This eliminates the need for neu- 
tralization, and allows practically di- 
rect coupling (through Cl and C2) 
between the antenna and the input 
stage for a high signal -to -noise ratio. 
L1 resonates broadly in the FM band. 
Putting the first variable -tuned circuit 
between the two halves of the cascode 
amplifier raises the coupling impedance 
and increases the gain of the input sec- 
tion. Note that capacitance signal cou- 
pling is used between the two sections, 
so that both cathodes are only a few 
volts above ground for d.c. 

END 
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MY MOST UNUSUAL TV 

SERVICE JOB 
HE job that will live longest in my 

I memory was on a G -E 1949 10 -inch 
set. The picture tube was a 10FP4, 
with an aluminum- backed screen, re- 
quiring no ion -trap magnet. The com- 
plaint was unstable sync. Everything 
from tube changing to a modification 
of the sync take -off circuit was tried 
on this set, but to no avail. With the 
contrast control set at minimum, the 
picture would roll vertically, but the 
horizontal sync was O.K. When the 
contrast was advanced to overcome the 
vertical roll, the picture would pull 
horizontally at the top of the frame, 
and at times would tear out altogether. 
In sheer desperation, after many, many 
hours of sweat and tears, we substi- 
tuted another picture tube -a 10BP4 
with an ion -trap magnet. Lo and behold, 
the set worked perfectly! 

Our guess is that the original tube 
was drawing too high a beam current, 
and was loading the low- voltage supply 
to cause instability in the sync circuits. 
What's your guess ? -Harry M. Layden 

(Many of these early G -E TV re- 
ceivers had the picture -tube input cir- 
cuit shown in the diagram. This one 
is taken from the model 800 schematic. 
The sync take -off point is at the plate 
of the d.c.-restorer diode. If the orig- 
inal picture tube was gassy, had a 
contaminated grid, or a high -resistance 
leak between grid and cathode or be- 
tween grid and heater, it would act as 
a short -or at least a shunt -across 
the d.c. restorer circuit. This would 
reduce the amplitude of the sync 
pulses enough to cause the trouble you 
described. -Editor) END 

"I'm afraid it's time we transferred 
y ou out of television, Ferguson." 
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WE get so many questions 
regarding the function and 
adjustment drive of the drive con- 
trol that we feel a restate- 

ment of the factors involved would 
benefit a number of readers. 

The drive control is either in the 
plate circuit of the horizontal oscillator 
or in the grid circuit of the horizontal 
output tube and sets the amplitude 
of the sweep signal fed to the output 
tube. Two typical drive -control cir- 
cuits are shown in Fig. 1. The grid 
of the output tube draws current on the 
positive peaks of the sweep signal. This 
charges the coupling capacitor, which 
in turn discharges across the grid 
leak during the time the signal swings 
in a negative direction. The bias de- 
veloped across the grid leak controls 
the plate current of the output tube. 
With insufficient bias the average d.c. 
plate current in the output tube runs 
high and the tube may overheat. With 
too much bias the peak voltage and 
current developed at the plate during 
the retrace interval becomes excessive 
and may break down the tube. Since 
the bias depends on the amplitude of 
the drive signal, it is very important 
that the drive control be adjusted prop- 
erly. Even a slight amount of over- 

Author: Mandl's Television Servicing 

Fig. 1 -Two methods of drive control 
used in late -model TV receivers. Top - 
Potentiometer in oscillator plate circuit 
(Du Mont RA -164, -165). Bottom -Ca- 
pacitor in amplifier grid circuit (Arvin 
chassis TE -319). 
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Fig. 2- Left -hand stretch 
and sync instability (top 
center) caused by overdriv- 
ing horizontal output tube. 

drive will shorten the life of the hori- 
zontal output tube. 

Besides this, overdrive may increase 
the high voltage to the point where 
corona and arcing occur. Excessive 
high voltage also tends to reduce the 
size of the raster because the resulting 
increase in beam velocity makes it 
more difficult to deflect the beam fully. 

Overdrive also increases the signal 
amplitude in the horizontal deflection 
coils and thus produces greater flyback 
voltages. These may overload the 
damper tube, and, besides affecting 
its life, white -bar interference may ap- 
pear on the screen. 

The most common symptom of over- 
drive is left -hand stretch, as shown in 
Fig. 2. You will note that the left -hand 
wedge is so wide that the black sec- 
tion at the end of the flare is off the 
screen. Since the grid of the horizontal 
output tube consumes power, overdrive 
will often impose an extra load on the 
horizontal oscillator and lead to sync 
instability. This may cause weaving at 
the top of the picture or make the 
hold- control setting critical. Note the 
curvature of the vertical wedge at the 
top of Fig. 2. A further increase in 
drive would compress the picture at 
the center and possibly produce a white 
vertical transient bar. See Fig. 3. 

The drive control should never be 
used to increase picture width. If the 
picture does not fill the mask properly, 
even at the maximum setting of the 
width control, tubes, voltages, and 
component parts should be checked to 
find the defect which is causing re- 
duced width. Increasing the drive to 
fill the mask will not only result in 
poor linearity, but will also cause re- 
peated tube and component failures. 

The left -hand stretch may not always 
be too clearly evident, especially if the 
width control has been adjusted to de- 
crease picture width. As shown in 
Fig. 3, however, several clues are pres- 
ent. The white vertical bar near the 
center of the picture indicates excessive 
drive, while the dark area at the flare 
of the left horizontal wedge is wider 
than the right wedge. In a case like 
this the drive should be reduced and 
the width control advanced to improve 
the linearity. In the absence of a sta- 
tion pattern, use a cross -bar generator 
and set the drive control just below the 
point where left -hand stretch and center 
compression occur. After that, adjust 

the vertical and horizontal linearity 
controls for best linearity and use the 
centering lever or control for proper 
picture positioning within the mask. 
This may call for readjusting the 
height and width controls and a final 
touch -up of both linearity controls. 

If the drive control can't eliminate 
left -hand stretch or the white bar, 
check the resistors and capacitors in 
the grid circuit of the horizontal out- 
put tube against the values given in 
the service notes for the receiver. Also 
check the B voltages in the entire hori- 
zontal sweep system. 

The single white vertical bar near 
the center must not be confused with 
the one or two vertical bars which 
often appear at the left of the screen. 
The latter are caused by improper 
damping, and usually call for a new 
damper tube or a check of component 
parts in the damper circuit. Even 
though the drive control is adjusted 
properly, such transient bars will ap- 
pear when trouble occurs in the damper 
circuit. 

Excessive blanking 
I have applied a retrace -blanking 

circuit to an Ambassador model T1720 
receiver. It eliminated all the vertical 
retrace lines very effectively, but now 
three vertical shadows appear on the 
left side of the screen which vary in 
width from 1 to 2 inches. What could 
cause this trouble? J. B., Rego Park, 
N. Y. 

This indicates excessive blanking - 
signal amplitude. This can be mini- 
mized by juggling the R -C values of 
the retrace -eliminating circuit. Try 
various values until the shadows are 
no longer visible. 

High -voltage resistors 
In a Philco 52T2256 there is a blu- 

ish glow around resistor R1 (Fig. 4). 
This condition prevails when the bright- 
ness control is only slightly advanced, 
and when the control is advanced fully 
the resistor arcs over to the envelope 
of the 1133 or to the cage. With the 
high -voltage probe connected to test 
point A, I get a reading of 5,000 volts 
with the brightness turned down. This 
drops to zero when the brightness con- 
trol is advanced. The reading at point 
B is 11,000 volts. I have tried changing 
the high -voltage rectifier, the damper 
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tube, horizontal output tube, and have 
tested the filter capacitors. Resistors 
R1 and R2 read over 3 megohms each. 
Could these be causing the trouble? 
S. N., Hallwood, Va. 

The values of the two resistors in the 
high- voltage compartment should be 
2.5 megohms each. It is evident that 
these are defective and cannot handle 

At 
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Fig. 4- Doubler -type high -voltage cir- 
cuit in l'hilco 52T2256 receiver. 
the voltage and current during load 
changes. Install new resistors and use 
exact replacements -not ordinary car - 
bon resistors. 
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A.B -TEST POINTS 

Intermittent streaks 
In an Admiral 321DX there is bad 

intermittent streaking across the pic- 
ture tube, plus an arcing sound in the 
receiver. At times the whole raster is 
torn by this interference. Recently the 
ratio detector was replaced and I am 
wondering whether this change caused 
the trouble. M. A. D., Cheney, Kan. 

It is highly unlikely that the ratio - 
detector tube would arc. This trouble 
usually occurs in the high -voltage com- 
partment of the receiver. You can gen- 
erally locate the source of the arc by 
turning the receiver on and watching 
the back while the room is darkened. 
If a tube is not at fault, inspect the 
insulation at the point where the arc 
occurs and replace any leads which 
have poor insulation. Also a plastic 
cement or anti -corona spray can be 
applied to such sections to provide ad- 
ditional high -voltage insulation. Lead 
dress also is important and it may be 
necessary to space wires farther apart 
and round off any sharp joints. Also 
check the drive control setting. 

RCA 621 conversion 
I would like to install a 12LP4 tube 

in an RCA 621 receiver. What changes 
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Fig. 3 -White vertical bar 
and compressed center 
caused by overdrive. 

are necessary in using this tube? E. Z., 
Milwaukee, Wis. 

This receiver uses a 7 -inch tube with 
electromagnetic deflection and electro- 
static focus. The high- voltage output 
in this receiver is 7,500 volts, which 
may not give adequate brightness with 
the 12LP4. For best results a new 
horizontal output transformer and 
matching yoke should be installed. Kits 
are available for this purpose, with 
complete instructions regarding the 
change. A magnetic -focus assembly and 
a double- magnet ion trap will be needed. 

14HP4 to 14BP4 
I have a Motorola 14T4 with a bad 

14HP4 picture tube. I have been ad- 
vised by my parts distributor that this 
tube has been discontinued by the tube 
manufacturers. Would you please ad- 
vise me on a substitute tube and neces- 
sary circuit changes? J. L., Altoona, Pa. 

A 14BP4 can be used instead of the 
14HP4 in this receiver. The 14HP4 is 
an electrostatic -focus type, and has the 
focus- control circuit shown in Fig. 5 -a. 
This control should be removed and the 

14HP4 Po B+ 

.111W 
la 
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FOCUS' 
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zl I4BP4 
n 

po B+ 

HEATER PM 1,12 

Fig. 5 -(a) Original focus circuit in 
Motorola 14T4 receiver. (b) Revised 
wiring for 14BP4 replacement. 
circuit rewired as shown in Fig. 5 -b. 
A focus- magnet assembly and a double - 
magnet ion trap will also be needed 
with the 14BP4. 

Yoke matching 
I would like to convert a Tele -King 

model 310M from a 10 -inch receiver 
to a 17 -inch type. I have a Merit HVO- 
7 transformer and am wondering if I 
could use a yoke by another manufac- 
turer. If not, what is the matching 
yoke for the transformer mentioned? 
G. B., Milwaukee, Wis. 

We recommend using a matching 
yoke made by the same manufacturer. 
In most instances we have found less 
trouble vith conversions if the yoke 
and transformer are made by the same 
concern. Even a slight mismatch often 
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results in insufficient width or other 
conversion difficulties. For this reason 
a matched kit is usually preferable. 
For additional information on replace- 
ments, see pages 64 and 68 of the 
January, 1953, RADIO -ELECTRONICS. 

Du Mont RA -113 dial cord 
In a Du Mont RA -113 television re- 

ceiver the dial cord is broken. No dial - 
cord replacement information is avail- 
able in service publications which I 
have checked. This receiver uses the 
Du Mont Inputuner with a variable - 
pitch cam wheel on the tuning shaft. 
The cord has to be strung over this 
to operate another wheel which turns 
the indicator needle over the tuning 
scale. All my efforts to replace this 
cord in the proper manner were futile 
and I would be greatly indebted to you 
if you would let me know how to do it 
or tell me where I can obtain the neces- 
sary information. G. T., Plainfield, N. J. 

Fig. 6 shows the dial stringing dia- 
grams which appear in the Du Mont 
manual for this receiver. First remove 
the three pilot lights with their clips 
and also remove the dial pointer by 

STRING THIS HALF OF - 
CABLE WITH LEFT HAIR 

START 

STRING THIS HALF OF CABLE 
WITH RIGHT HAND 

IF DIAL CABLE IS NOT AVAILABLE,NARE UP AS BELOW 

BENDING CUP BENDING CUP i CABLE GUARD I 

I. .1 1, 7.9/16- 

6-Dial -cord dimensions and re- 
stringing diagram for Du Mont RA -113. 
pulling outward. Straighten the four 
twisted tabs which hold the dial to 
the mounting plate, and remove the 
dial. Remove the defective dial cable 
retaining the tension spring B. Rotate 
the tuning shaft full counterclockwise, 
which places the cam assembly D in 
the position shown. Place the pointer 
pulley E in the position shown and 
fasten the cable tension spring to the 
loop at the end of the dial cable. Now 
string the dial cable as shown. Start 
by placing the cable guard F in posi- 
tion. Use both hands and string two 
halves of cable as illustrated. Make 
sure the cam follower is not disengaged 
from the cam D. If there is insufficient 
tension in the cable, run the cable ten- 
sion spring B around the pointer pulley 
E hub in the direction opposite to that 
shown. 

Now replace the dial, and fasten 
by slight twisting of the four tabs. 
Replace the pilot lights and the re- 
ceiver is ready for operation. Tune in a 
known high -channel station and set the 
dial pointer in the correct position. 
It will then be calibrated. END 

.dllsV, 
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SERVICING -TEST INSTRUMENTS 

Part Il -All changers 

have common troubles. 

These troubles and 

their cures are listed. 

PART I of this series, in last month's 
RADIO -ELECTRONICS, described the 
general types of mechanisms found 
in modern automatic record chang- 

ers, and gave procedures for maintain- 
ing them in good running order. The 
following service notes may help you 
find and correct specific troubles in 
many standard types of 1 -, 2 -, and 3- 
speed record changers. (In actual trou- 
ble shooting, it will pay to remember 
that most troubles will be due to one 
of four things: lack of lubrication; 
overlubrication, or greasing at the 
wrong places; dirty, clogged mecha- 
nisms; improper adjustments. Very 
rarely will the trouble be caused by 
actual failure or breakage of parts.) 

Remember also that various manu- 
facturers use various methods to ac- 
complish the same results; so that al- 
most any trouble given here can-on 
certain changers -be caused by some 
other fault than the one given, and that 
the given sympton may indicate a dif- 
ferent trouble on some equipment. Also 
manufacturers use varying terms, so 
that a part may be referred to by one 
name here but by an entirely different 
name by the manufacturer. The fol- 
lowing notes were based to a great ex- 
tent on the RCA RP -176 changer, a 
typical one now commonly found in 
service shops, and it is hoped that they 
will also be of value in dealing with 
widely different changers. As stated in 
the first article of this series, the 
manufacturer's literature is always 
valuable in dealing with any specific 
record changer. 

Turntable does not revolve. 
1. Drive wheel oily or not engaging 

turntable rim. (Wipe off inside rim of 
turntable to remove flock and foreign 
matter; clean rim and idler tire with 
naphtha or carbon tetrachloride if oily; 
replace drive -wheel tire if worn or flat.) 

Ens. writer. Convair 

SERVICING 

RECORD CHANGERS 

By JOHN B. LEDBETTER* 

2. No current at motor. (Check a.c. 
leads, plug, and switch, for open or 
cold- soldered connections.) 

3. Defective motor. (Remove turn- 
table and check motor without load. If 
current is reaching motor but drive 
spindle does not rotate, remove motor 
for repair or replacement.) 

Mechanism jams; 
irregular operation. 

1. Ratchet lever or pawl on drive 
cam loose or improperly adjusted (See 
Fig. 1). 

2. Separator link -and -lever assembly 
not positioned correctly. 

CAM PAWL 

RAIOfT WHEEL 

GEAR 

RATCHET 

SPRING 

MAIN CAM L GEAR 

A- DEFECTIVE; B -TOO LONG OR BLUNT ;C -TOO WEAK: TOO NEAR EDGE,OR 

ROUNDED EDGE 

Fig. 1- Drawing of the mechanism of 
the RCA type RP -176 automatic record 
changer. The codes indicate points which 
are potential sources of trouble. Keys 
to the codes are below the drawing. 

3. Mechanism clogged with dirt or 
foreign matter. (If mechanism has 
slipped adjustment or jumped gear, 
disassemble or remove the drive cam - 
see manufacturer's instructions or serv- 
ice manual -and re- assemble in the 
correct position with relation to the 
pawl or ratchet wheel. Check the sep- 
arator link and assembly for binding, 
clogging, and proper positioning. Clean 
the mechanism if necessary with carbon 
tetrachloride.) 

Records jam or bind between 
separator knife and support shelf 
(slicer -type changers). 

1. Slicer blade is set too low. (If 
blade has setscrew adjustments, loosen 
blade and raise for proper clearance. 
If blade is fixed to the separator shaft, 
¡t may have to be warped carefully or 
filed for proper clearance.) 

Separator blade catches on 
record above; may drop two at 
once. 

1. Separator blade is set too high. 
(Check adjustment and clearance as 
described above.) 

One edge of record releases 
before the other; center hole 
cracks out or pinches 
(slicer -type changers). 

1. Separator blades out of adjust- 
ment. (Check for loose or improper ad- 
justment of one separator shaft; tighten 
and re -align blades so that both clear 
edges of record simultaneously. Also 
check separator blades for binding or 
improper clearance between blades.) 

Records jam or stack is unsteady. 
1. Record is warped, too thin, too 

thick, or has rough edges. 
2. Spring inside separator -knife as- 

sembly is too strong. 
3. Teeth on bottom of separator knife 

and on top of separator shelf are bind- 
ing on burred. 

4. Edges of separator knife too 
sharp, burred, or bent. 

5. Record sitting unevenly on sup- 
port shaft. (Center hole may be out - 
of -round or off position.) 

Records do not drop at proper 
time (slicer -type changers). 

1. Record -separator knife incorrectly 
adjusted. (Typical check : Turn record 
supports to "10- inch" position and 
place a 10 -inch record on support shelf. 

RADIO-ELECTRONICS 



The knife -edge of the separator should 
be approximately %2 inch from the 
edge of the record. If not, loosen the 
record -separator set -screws and turn 
separator shaft for the proper clear- 
ance. A slight readjustment may be 
required if 12 -inch records do not then 
drop correctly. See Fig. 2 for typical 
adjustments on RCA RP -176. 

W'SIPFORT _ C 12- SUPFpR 

LAMA 
ADJ F MY UP SLOPE 

LEFT 

FRDNT i 

f 
SLOT IN NRI01 RECORD SEPARATOR AgVES 

lo- 
SWP BRACKET SPOT WELDED TO A10TORBOARD 
(PROJECTED OVER SLOTAPPROX J /64-( 

ROTTOD VIEW of NOTORBOARD 

Fig. 2- I)rawings showing the top of 
the record support, the front view, 
and the left -hand underside of the 
motorboard of the type 1 {l' -176 changer. 

Two records drop at once. 
1. Hole in record too large. 
2. Record too thin. 
3. Spindle slide not fully down (tog- 

gle -post changers). 
4. Foreign matter in spindle offset, 

causing release latch to stick. 
5. Spindle warped or bent out of 

shape. 
6. Record support is binding or spin- 

dle is bent out of square with record - 
support shaft. (Bend spindle carefully 
with fingers if necessary, and straighten 
record support if it is not square with 
shaft. See that hole in record support 
is centered over spindle; bend support - 
shaft post if necessary for proper cen- 
tering. If record support is loose on its 
shaft, retake it carefully with a ham- 
mer and punch.) 

7. Record pusher (toggle -post chang- 
ers) is deformed or defective. (Replace 
if necessary.) 

Records strike tone arm 
(toggle -post changers). 

1. I'usher inside spindle does not 
move far enough to eject record. 

2. Loose set -screw in lift arm. 
3. Pusher extends beyond outside di- 

ameter of spindle, 
4. Tone arm is not properly adjusted. 

Records strike separator post or 
will not stay on record shelf. 

1. Incorrect spacing between record 
posts, or between spindle and record - 
support or separator posts. (On a 
changer like the RCA RP -176, set the 
record -support post on "10- inch" posi- 
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tion and loosen support -post set -screws. 
See Fig. 2. Hold separator post against 
end of slot in motorboard, turn belt 
drum to take up extra slack in belt, and 
tighten separator -post set -screws. Then 
loosen set -screws which adjust the 
reach of the record -support plates and 
move shelf out until edge of 10 -inch 
record sets about halfway up the slop- 
ing knife -edge of the shelf. Turn sup- 
port shelf to "12- inch" position and 
repeat this adjustment on the 12 -inch 
shelf with a 12 -inch record in place. 
These adjustments will be essentially 
the same with other slicer -type chang- 
ers. The only difference is the method 
if varying or moving the separator 
knife under or away from record. 

Record fails to drop when 
changer cycles (toggle -Host 
changers). 

I. spindle shaft broken. 
2. Pusher inside spindle is not mov- 

ing forward enough to eject records. 
3. Loose set -screw in lift arm. 
4. Pusher raises outside of spindle 

body. (If this happens, record will be 
raised up instead of being pushed off 
spindle. Replacement of spindle assem- 
bly is necessary in this case.) 

5. Lift -arm roller is broken off, keep- 
ing lift arm from turning when main 
cam revolves. 

Tone arm lands incorrectly on 
records. 

1. Binding in tone -arm pivot (See 
Fig. 3.) 

2. Top or bottom of pickup- elevating 
rod (inside the tone -arm swivel bush- 
ing) is burred or gummed with foreign 
matter. 

3. Wires from pickup are too taut 
or improperly dressed. 

4. Stud on trip lever is loose or bent. 
5. Set -screw on trip lever improperly 

adjusted. 
6. Loose stud on trip lever. 
7. Retard lever binding against trip 

lever. 
8. Spring on stabilizing lever (some 

changers) loose or missing. 
9. Spring on tone -arm return lever 

is too weak. 
10. Tone -arm pivot bearing is burred 

or binding. 
11. Segment cams for 10 -inch or 12- 

inch records improperly adjusted for 
tone -arm landing. 

12. Index finger on tone -arm return 
lever is bent. 

Tone arm lands incorrectly on 
rest. drifts off rest, or lumps 
suddenly when moving in for 
landing. 

1. Limit stop on tone arm incorrectly 
adjusted. (On some changers a steel 
retainer spring contacts the trip -lever 
stud and keeps the tone arm steady 
while it is on the rest or in the outer 
groove of the record. Bend this spring 
just enough to make positive contact 
with the trip -lever stud. Too much 
pressure will make the tone arm jump 
suddenly when it starts moving.) 

Vertical movement of tone arm is 
rough or erratic. 

I. Eject lever or tone -arm lift pin 
is binding. (Clean out dirt and lubri- 
cate.) 

2. Slide and cam are binding. (Check 
ill bearing points; clean and lubricate.) 

3. Burrs in main slot in slide and 
'aim. (Remove burrs with a small file.) 

4. Tone -arm shaft binding against 
sleeve. (Clean and lubricate.) 

Horizontal movement of tone arm 
is rough or erratic. 

1. Tone -arm return locator is too 
tight. 

2. Tone -arm return spring too weak 
or improperly hooked up. 

3. Washer (under tone -arm return 
locator) missing, broken, or bent. 

Pickup repeats grooves. 
1. Tone -arm pressure too light (coun- 

terbalance spring too strong). 
2. Binding in tone -arm swivel. 
3. Metal filings or foreign matter in 

ball bearings of tone -arm swivel. 
4. Spring on trip lever too strong. 
5. Binding in trip -lever pivot. 
6. Trip -lever pawl too blunt. 
7. Trip -lever ratchet defective or 

binding. 
8. Record defective or chipped. 

Cartridge drags on record. 
1. Needle bent or cartridge mounting 

screws loose. (Tighten screws; replace 
needle if necessary.) 

Needle will not track across 
record. 

1. Changer not level (this is ex- 
tremely important in some models). 

2. Excessive vibration (unsteady 
mounting, floor vibration, passing of 
heavy traffic) especially noticeable on 
long -playing records.) 

3. Needle clogged with lint, dirt, etc.; 
sapphire chipped or dulled. 

4. Locator housing or set -down mech- 
anism fails to disengage after comple- 
tion of cycle. (Check all associated parts 
for binding, burrs, clogging, and lack 
of lubrication.) 

Incorrect feed -in to record (tone 
arm does not set down at right 
place). 

1. Trip -lever spring missing. 
2. Stud on trip lever loose. 
3. Spring on feed -in lever missing. 

Tone arm will not clear record 
stack. 

1. Loose or improperly adjusted set- 
screws in tone -arm elevating mecha- 
nism (elevating rod in some changers, 
a disc, cable, link, or cam -lever in 
others). 

2. Tone -arm elevating rod or mech- 
anism bent. (Realign or bend care- 
fully for proper clearance.) 

Needle does not set down 
properly on 7 -inch records. 

1. Bent or damaged tailpiece on set- 
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down locator plate (some changers) ; 

similar mechanism on others. (Some 
models use segment cams, index fingers 
on ratchet lever, etc. Straighten care- 
fully and adjust, or realign. Replace- 
ment may be necessary in some of 
these cases.) 

Needle does not set down 
properly on 10 -inch records. 

1. Tone arm improperly adjusted. 
2. Hinge catch (or segment cam in 

some changers) not returning to "10- 
inch" position when changer cycles. 
(Lubricate hinge bearings with Lubri- 
plate or light grease; try readjustment 
in case of segment cams.) 

3. Safety spring binds against loca- 
tor housing of tone arm. (See if loca- 
tor casting turns freely in locator hous- 
ing; remove, burrs or sharp edges on 
safety return spring, and stretch spring 
slightly if necessary to increase ten- 
sion. Check clearance between locator 
plate and its housing; remove burrs if 
present with fine file.) 

4. Hinge catch (some changers) not 
disengaging from hinge cam. (Check 
for proper clearance; file edge of hinge 
catch for slight clearance -at least 1/N 
inch -if necessary.) 

5. Needles bent (rough handling 
may have bent one or both styluses 
to dual- or 3 -speed changers). 

Needle does not set down on 
12 -inch records. 

1. Diameter of 12 -inch record is un- 
dersize. 

2. Center hole in record is too large. 
3. Tone arm improperly adjusted. 
4. Safety spring (some changers) 

binding against locator housing of tone 
arm. 

5. Index lever on trip mechanism 
does not cock when 12 -inch record 
drops. (Some changers use segment 
cam which engages the index lever on 
tone -arm return lever. See Fig. 3.) 

6. Hinge catch (where used) does not 
engage catch properly when index 
finger is depressed. (Check for binding 
between hinge body and hinge bearing. 
Burrs on bearing surfaces or lack of 
proper lubrication may be causing this 
difficulty.) 

Set -down position of tone arm 
cannot be adjusted. 

1. Defective tone -arm shaft and 
sleeve assembly, or loose or stretched 
cable in some changers. (In the first 
case, assembly replacement may be 
necessary.) 

Tone arm holds records against 
spindle when it rises, or strikes 
tone -arm rest when it moves out. 

1. Height of tone arm improperly ad- 
justed. (Adjust by bending carefully, 
or by set -screw adjustments where 
used. In some models it may be neces- 
sary to place shims or washers under 
the tone -arm support if arm is too 
low, or file small amount off support if 
tone arm is too high.) 

Needle sets down properly on 
12 -inch records, but glides over 
several grooves before seating. 

1. Pickup leads dressed too tightly, 
interfere with movement of the tone 
arm. (Allow sufficient play in leads.) 

2. Floor or changer not level. 

Needle touches first groove 
properly, but jumps back across 
grooves. 

1. Needle pressure too light. 
2. Pickup leads too tight. 
3. Incorrect needle tip (be sure the 

microgroove or L-P needle is used on 
33%- or 45- r.p.m. microgroove records.) 

4. The needle may be chipped or 
damaged. 

Changer trips before record is 
finished. 

1. Ratchet -lever spring too weak 
(may have been stretched or replaced 
with 'improper spring). 

2. Defective ratchet. 
3. Notch where ratchet lever con- 

tacts main drive cam may be too wide 
or blunted. 

4. Drive -cam pawl misadjusted (edge 
of pawl rounded or hits tripping edge 
of ratchet lever too soon). See Fig. 1. 

5. Spring on tone -arm return lever 
is too strong. 

6. Pivot of trip pawl binding. 
7. Trip pawl is blunt or not properly 

aligned with respect to ratchet lever. 

STOP SWITCH l MUTING SWITCH 
I 

MOTOR 

SPRING 

RECORD SUPPORT BELT DRUM 

RECORD SUPPORT CAM 

DRIVE CAM 1 PAWL 

SPINDLE SUPPORT - 

SWITCH - - - - -- 
SWITCH COVER - - 

ON-Of P CONTROL SLIDE REJECT-MANUAL CONTROL SLIDE 

TONE ARM 
PIVOT 

SPRING 
TRIP LEVER 
-SPRING 

-TONE AM.. LEVER 
EEEO IN LEVER 

. --- SEPARATOR DRUM - - -- RATCHET LEVER 

-SPRING 

SEGMENT CAM 

--SPRING 
----TONE STONE ARM RETURN LEVER 

- SPRING _- - SWITCH SINITCH COVER 

-MANUAL REJECT LEVER 

Fig. 3- Underside of the RCA RI' -176 changer. Other manufacturers may use 
different nomenclature for similar parts which perform the same functions. 

Change cycle starts before end 
of record. 

1. Not enough vertical clearance be- 
tween lip of velocity -trip lever and 
edge of main cam (hooked end of trip 
lever will not engage trigger on main 
cam) .. 

2. Trip lever rubbing or binding 
against cam drive gear. 

3. Insufficient clearance between hook 
end of velocity trip and the main -cam 
actuating gear. (Bend lever slightly if 
necessary.) 

4. Manual -trip lever is binding. 
5. Disengage roller on velocity trip 

(some changers) broken. 
6. Hole in record toe large (grooves 

may be eccentric to the spindle under 
this condition, causing trip mechanism 
to work or trigger into ' operation 
prematurely. ) 

7. Trip link or ratchet binding or 
clogged. 

Tone arm continues to come down 
on "Rest" position (some 
changers). 

1. Ilnllroper adjustment of index fin- 
ger and segment cam (on tone -arm 
return. lever). 

2. Pivot bearing of tone- arm -return 
lever binding or clogged. 

3. Spring on tone -arm return lever 
missing. 

4. Record -separator shaft binding, 
either inside the separator support or 
below the separator segment cam 
(slicer -type changers). 

5. Tone arm binding above or below 
tone -arm swivel hearing. 

Changer trips continuously. 
(Typical action shown in fig. 1.) 

1. Ratchet -lever spring loose or miss- 
ing. 

2. Excessive play in ratchet -lever 
bearing. 

3._Notch in drive cam burred. 
4. Surface of ratchet -lever tip 

rounded; will not hold drive -cam pawl. 
5. One or more points on the OPERATE 

or REJECT -MANUAL control are burred or 
binding. 

Motor rumble and wows. 
1. Distorted or damaged rubber rim 

on the idler wheel. 
2. Bent or warped turntable. 
3. Turntable may hang too low and 

drag on motorboard. (Make sure that 
the turntable is level and that all ship- 
ping bolts have been removed.) 

4. Motor armature (rotor) may be 
bent, unbalanced, or out of alignment. 

5. Blades of cooling fan on motor 
may be bent out of alignment. 

6. A low- pitched rumbling sound : is 
heard when a record is being played. 
Check the motor mount to be sure that 
the motor is suspended freely on 
springs or rubber grommets. Power 
cord to motor may be too tight to per- 
mit the motor to float freely. Lengthen 
leads so the motor floats. 

Thanks are due RCA and Philco for 
photos and service information. A 
further article in this series may appear 
in an early issue. END 

RADIO -ELECTRONICS 
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SPRAYBERRY ACADEMY OF RADIO, Dept. 20-A 
111 North Canal St., Chicago 5, 111. 

Please rush to me all information on your 10 -MONTH Radio -Tele- 
vision Training Plan. I understand this does not obligate me and that 
no salesman wtU call upon me. Be sure to include 3 books FREE. 

Name Age 

Address 

City Zone State 
L 
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TRAIN FASTER - TRAIN SETTER - TRAIN EASIER 
IN 10 MONTHS - OR LESS - FOR 

RADIO -TELEVISION 
Our 21st Year Training Men for Greater Incomes and Security in Radio -Television 

I SEND YOU 
18 BIG KITS 
of Radio Television parts and equipment. 
Much of your training will be actual construc- 
tion and experimentation ... the kind of truly 
PRACTICAL instruction that prepares you 
for your Radio-Television career. 

NEW! NO OBLIGATION PLAN 
You Have No Monthly Payment Contract to Sign 
Pay For Your Training as You Earn and Learn 

You can get into Radio-Television, today's fastest growing big money 
opportunity field, in months instead of years! My completely new 
"package unit" training plan prepares you in as little as 10 months 

or even less! No monthly payment contract to sign -thus NO RISK tb you! 
This is America's finest, most complete, practical training -gets you 

ready to handle any practical job in the booming Radio-Television industry. r..sk L r.,74°,rr Start your own profitable Radio-Television shop ... or accept a good pay- 
Spray berry ö °amr ing job. I have trained hundreds of successful Radio-Television technicians 

during the past 21 years -and stand ready to train you, even if you have no pre- 
vious experience! Mail coupon and get all the facts -FREE! 

YOU BUILD the Television set and 
the powerful superhet radio receiver shown 
above. IN ADDITION to the other test units 
shown here (many are not shown because of 
lack of space). Ail equipment I send you is 
YOURS TO KEEP. 

SEPTEMBER, 1953 

;The new Sprayberry "package" plan 
includes many big kits of genuine, pro- 

fessional Radio-Television equipment. 
You perform over 300 demonstrations, 
experiments and construction projects. 
You build a powerful 6 -tube 2 -band 
radio set, multi -range test meter, signal 
generator, signal tracer, many other 
projects. All equipment and lessons are 
yours to keep ... you have practically 
everything you need to set up your own 
profitable Radio-Television service shop. 

Valuable Equipment Included 
With Training Earn Extra Money While You Learn! 

All your 10 months of training is IN YOUR 
HOME in spare hours. Keep on with your 
present job and income while learning. With 
each training "package" unit, you receive 
extra plans and "Business Builder" ideas for 
spare time Radio-Television jobs. New tele- 
vision stations everywhere, open vast new 
opportunities for trained Radio-Television 
Technicians -and those in training. If you 
expect to be in the armed forces later, there 
is no better preparation than practical 
Sprayberry Radio-Television training 

SPRAYBERRY ACADEMY OF RADIO Chicago " 6III. ö p . 20-A, , 

MAIL COUPON 
TODAY! 

NO OBLIGATION 

I invite you to et all the facts - 
spFT003BIG 

RADIO- TELEVISION BOOKS 
I want you to have ALL the [sets about 

my new 10 -MONTH Radio-Televiaion Training -without cost! Rush coupon for my three big Radio- 
Television books: 'How to Make Money in Radio- 
Television." PLUS my new Illustrated Television Bul- 
letin PLUS an actual sample Sprayberry Lesson -ALL 
FREE. No obligation and no salesman will call. Mall 
coupon NOwl 
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Another new, outstanding instrumént design so typically character- 
istic of Heathkit operation in producing high quality instrument kits 
at the lowest possible price. A new, improved model Impedance 
Bridge kit featuring modern cabinet styling, with slanted panel for 
convenience of operation and interpretation of scales at a $10.00 
price reduction over the preceding model. Built -in adjustable phase 
shift oscillator and amplifier with all tubes of the battery operated 
type completely eliminates warm -up time. The instrument is en- 
tirely AC line operated. No bothersome battery replacements. 

The Heathkit IB-2 Impedance Bridge Kit actually represents 
four instruments in one compact unit. The Wheatstone Bridge for 
resistance measurements, the Capacity Comparison Bridge for capa- 
city measurements, Maxwell Bridge for low Q, and Hay Bridge for 
high Q inductance measurements. Read Q, D, DQ all on one dial' 
thereby eliminating possible confusion due to the incorrect dial 
reference or adjustment. Only one set of instrument terminals ncc- 

7euteeCed 
Simpson 100 -0 -100 microampere 
meter. 

Completely AC operated. 
Built -in phase shift generator and 
amplifier. 
Battery type tubes, no warm -up 
required. 
Newly designed two section CRL 

dial. 
Single knob D, O, and DO functions. 

Special impedance matching trans- 
former. 
New modern cabinet styling. 
,2 °o precision resistors and silver 
mica condensers. 

essary for any measurement function. Panel provisions provided for 
external generator use. 

A newly designed two section CRL dial provides ten separate 
"units" switch settings with an accuracy of .5%. Fractions of units 
are read on a continuously variable calibrated wire -wound control. 
A special minimum capacity, shielded, balanced impedance match- 
ing transformer between the generator and the bridge. The correct 
impedance match is automatically switch selected to provide con- 
stant load operation of the generator circuit. The instrument uses 
11% precision resistors and condensers in all measurement circuits. 

The new Heathkit IB-2 provides outstanding design features not 
found in any other kit instrument. The single low price includes the 
power supply, generator, and amplifier stages. No need to purchase 
separate instrument accessories in order to obtain the type of oper- 
ation desired. 

- -áIM 

C4 qe rii 
AUDIO WATTMETER - 

LABORATORY 
GENERATOR KIT 

: 
MODEL LG-1 

$3950 
SHIP. WT. 

MODEL AW -1 

$295ó 
SHIPPING WT. 

6 LBS. 

A new Heathkit design for the au- 
dio engineer, serious hi fi enthu- 
siast, recording studio, or broad- 
cast station; the Heathkit Audio 
Wattmeter Kit. This specialized 
instrument instantly indicates the 
output level of the equipment 
under test without requiring the 
use of external load resistors. All 
readings are taken directly from 
the calibrated scales of a 41/2" 
200 microampere Simpson meter. 

The Heathkit Audio Wattmeter 
features five full scale power meas- 

urement ranges from 5 milliwatts up to 50 watts with db ranges of 
-15 db to +48 db. The instrument has a power measurement 
rating of 25 watts continuous and 50 watts maximum for inter- 
mittent operation. Non -inductive resistance load impedances of 4, 
8, 16, and 600 ohms are provided through a panel impedance 
selector switch. Frequency effect is negligible from 10 cycles to 250 
kc. A conventional VTVM circuit utilizes a 12AU7 twin triode tube. 
The meter bridge circuit uses four germanium diodes for good line- 
arity. 

With the Heathkit AW -1 desired information can be obtained 
instantly and conveniently without bothering with the irksome setups 
and calculations usually required. Useful for power curve measure- 
ments, frequency response checks, monitoring indicator, etc. Con- 
venient calibration directly from 110 volt AC line source. This new 
instrument will help to supply the answers to your audio operating 
or power output problems. 

16LB5. 

I: 

4.. 
Another welcome - IIIL 
new addition to 
the popular line of Heathkit 
instruments, the Heathkit Lab - 
oratory Generator. Specifically 
designed for flexibility of operation, accuracy and versatility 
beyond the performance level provided by the conventional 
service type generator. Frequency coverage of the Colpitts 
oscillator is 150kc to 30mc in five convenient ranges with 
provisions for internal or external modulation up to 50 %, - and .1 volt RF output throughout the frequency range. Panel 
mounted 200 microampere Simpson meter for RF "set refer- 
ence level" to provide relative indication of RF output. In- 
dividually shielded oscillator and shielded variable and step 
attenuator provide flexible control of RF output. 

The circuit features a 6AF4 high frequency oscillator, a 
GAV5 amplifier with grid modulation, 12AU7 400 cycle 
oscillator and modulator, 0B2 voltage regulator tube, and 
a selenium rectifier for the transformer operated power supply. 
The smart professional instrument appearance and over -all 
flexibility of operation will prove a decided asset to any in- 
dustrial or educational laboratory. The Heathkit Laboratory 
Generator sets a new level of operation, far superior to any 
instrument in this price classification. 

. ROM INTElNATIONAI (OF, 
Il f .MI. S! 

; "iw 1/01111 nClir 1141 
/t& HEATH CO MAP AIVYr 
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CHECK THESE 47eCer.eted 

New 5ÚP1 CR tube 

Re -trace blanking 

Voltage regulation 

Extended band width 

Peak -to -peak calibrating provisions 

Good square wave response 

Astigmatism control 

New heavy duty shielded power 
transformer 

Announcing the latest addition to a brilliant series of Heathkit Oscillo. 
scopes, the new Model O -9. This outstanding instrument incorporates all 
of the features developed and proven in the production of well over 
50,000 kits, in addition to a host of many new design features for truly 
outstanding performance. This new scope features a brand new ( no sur. 
plus) commercially available 5UPI cathode ray tube for fine focusing, 
high intensity, and freedom from halation. The 5" CR tube is the stand- 
ard size for design and industrial laboratories, development engineers, 

. and service men. The only size CR tube offering a wide range of types, 
t colors, phosphors, and persistence. The answer to good oscilloscope per. 

formante lies in improved basic design and operating characteristics, and 
t not in the use of larger CR tubes. 
i VERTICAL AMPLIFIER -New extended band width vertical amplifier 
with sensitivity of .025 volts per inch, down 3 db at 2 mc, down only 

j 5f14 db at 3 mc. Three step vertical input attenuator, quality ceramic 
variable capacitors for proper input compensation, provisions for call- 

' braced 1 volt peak -to -peak reference, with calibrated screen for direct 
reading of TV pulses. 

NO. 342 

$ 350 SHIP. WT. 
1 LB. 

fCRdi -4a LOW CAPACITY 
PROBE KIT 

Oscilloscope investigation of high frequency, 
high impedance, or broad bandwidth circuits 
encountered in television work requires the 
use of a low capacity probe to prevent loss of 
gain, distortion, or false service information. 
The Heathkit Low Capacity Probe features 
a variable capacitor to provide the necessary 
degree of instrument impedance matching. 
New probe styling with bright polished alu- 
minum housing and polystyrene probe ends. 

VOLTAGE CALIBRATOR KIT 

MODEL VC -2 

$1150 
SHIPPING WT. 

4 LBS. 

o 
The Heathkit Voltage Calibra- o 
tor provides a convenient meth- ° 
od of making peak -to -peak volt- ° 
age measurements with an os- 
cilloscope by establishing a re- 
lationship on a comparison ba- o 
sis between the amplitude of an ° 
unknown wave shape and the 
known output of the voltage 3 
calibrator. Peak -to -peak voltage o 
values are read directly on the ° 
calibrated panel scales. To off- 
set line voltage supply irregu- 
larities, the instrument features o 
a voltage regulator tube. 

With the Heathkit Voltage Cali- 
brator, it is possible to measure all 
types of complex wave forms within 
a voltage range of .01 to 100 volts 
peak -to -peak. A convenient "signal" 
position on the panel switch by- passes 
the calibrator completely and the sig- 
nal is applied to the oscilloscope in- 
put thereby eliminating the necessity 
for transferring test leads. 

oo 

o 
o 
0 
o 

HORIZONTAL AMPLI- 
HER - New input se- 
lector switch provides choice of hori- 
zontal input, 60 cycle sweep input, line sync, internal sync, and external 
sync. Expanded horizontal sweep produces sweep width several times the 
cathode ray tube diameter. New blanking amplifier for complete retrace 
blanking and new phasing control. 
POWER SUPPLY -New high voltage power supply and filtering cir- 
cuit for really fine hairline focusing. New heavy duty power transformer 
with adequate operating reserve. Voltage regulated supply for both vertical 
and horizontal amplifiers for absolutely rock steady traces and complete 
freedom from bounce and jitter due to line variations. 

The acid test of any oscilloscope operation is the ability to reproduce 
high frequency square waves and the new Heathkit O.9 will faithfully re- 
produce square waves up to 500 kc. This is the ideal all around. general 
purpose oscilloscope for educational and industrial use, radio and TV serv- 
icing. and any other type of work requiring the instantaneous reproduction 
and observation of actual wave form, ani other ch. triral phenomena. 

o 
o 
o 
o 
o 
0 

NO. 337-B 

ft 3s0 
SHIP. WT. I LB. 

' featic&t 
SCOPE DEMODULATOR 

PROBE KIT 
In applications such as trouble shooting or 
aligning TV, RF, IF, and video stages, the 
frequency ranges encountered require demod- 
ulation of signals before oscilloscope precen- 
ration. The newly -styled Heathkit Demodula- 
tor Probe in lished aluminum housing will 
fulfill this function and readily prove it 
value as an oscilloscope service accessory. De- 
tailed assembly sheet provided, including in- 
structions for probe operation. 

r11111r_ 
- 

qleatftleet 
ELECTRONIC SWITCH 

KIT 
The basic function of the Heathkit S -2 
Electronic Switch Kit is to permit simul- 
taneous oscilloscope observation of two 
separate traces which can be either sepa- 
rated or superimposed for individual 
study. A typical example would be ob- 
servation of a signal as it appears at both 
the input and output stages of an ampli- 
fier. It will also serve as a square wave 
generator over the range of switching fre- 
quencies. often providing the necessary 
wave form response information without 
incurring the expense of an additional 
instrument. 

Continuously variable switching rates 
in three ranges from less than 10 cps to 
over 2.000 cps. Individual controls for 
each input channel and a positioning con- 
trol. The five tube transformer operated 
circuit utilizes two 6SJ7, two 6SN7, and 
one 6X5 tubes. Buy this kit and enjoy 
increased versatility of operation from 
your oscilloscope. 

$2350 
SHIP. WT. II LBS. 

; ROCKS INI(INRIIONII (OAP 
131 .a. St 

Mew TORN Cllr rast 

. . . BtNtON HARBOR Zo, 
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The beautiful Heathkit Model 
V -6 VTVM, the world's largest 
selling kit instrument, now 

offers man, outstanding new features in addition to retaining all of 
the refinements developed and proven in the production of over 
100,000 VTVM's. This is the basic measuring instrument for every 

branch of electronics. Easily meets all requirements for accuracy, 
stability, sensitivity, convenience of ranges, meter readability, and 
modern styling. It will accurately measure DC voltages, AC voltages, 
offers tremendous ohmmeter range coverage, and a complete db 
scale for a total of 35 meter ranges. 

New 11/2 volt full scale low range provides well over 21/4" of 
scale length per volt. Upper DC scale limit 1,500 volts. DC ranges 
0 -1.5, 5, 15, 50, 150, 500, 1,500 volts full scale. AC ranges 0 -1.5, 
5, 15, 50, 150, 500, 1,500 (1,000 volts maximum). Seven ohm- 

__.5 

q`eCeleilléer 30,000 VOLT DC ,t 
PROBE KIT 

For TV service work or any similar application 
where the measurement of high DC voltage is 
required, the Heathkit Model 336 High Voltage 
Probe Kit will prove invaluable. A precision 
multiplier resistor mounted inside the two-color, 
sleek, plast c probe body provides a multipli- 
cation factor of 100 on the DC ranges 
of the Heathkit 11 megohm VTVM. 
The entire kit includes precision resis- 
tor, two -color plastic probe. tip con- 
nector spring, test lead, phone plug 
panel connector, and complete assembly' 
instructions. 

No. 338-B 

No. 336 

$450 

s 

WT. 2 LBS. 

SHIP. WT. 

2 LBS. 

Wee / ider PEAK -TO -PEAK. 

$ 550 
SHIP. WT. 2 LBS. 

PROBE KIT 

eat.evr.ed 

New 11, volt full scale low range 

1,500 volt upper limit DC range 

Increased accuracy through 50;ó 
greater scale coverage 

High impedance 11 megohm input 

Center scale zero adjust 

Polarity reversal switch 

1% precision resistors 

Clearly marked db scales 

meter ranges from .1 ohm to 1,000 megohms. For added conven- 
ience a DC polarity reversing switch and a center scale zero adjust- 
ment for FM alignment. 

The smartly styled, compact, sturdy, formed aluminum cabinet 
is finished in an attractive gray crackle exterior. The beautiful two - 
color, durable, infra -red, baked enamel panel further adds to the 
over -all professional appearance. 

Top quality components used throughout. 1% precision resistors - silver contact range and selector switches - selenium rectifier - 
transformer operated power supply. Individual calibration on both 
AC and DC for maximum accuracy. DB scale printed in red for easy 
identification, all other scales a sharp, crisp black for easy reading. 
A variety of accessory probes shown on this page still add further 
to over -all instrument usefulness. 

eeaticrít AC VACUUM TUBE 

VOLTMETER KIT 

Now read peak -to -peak voltages on the DC 
scales of the Heathkit lI megohm VTVM. 
Readings can be directly made from the VTVM 
scale without involved calculations. Measure- 
ments over the frequency range of 5 kc to 5 
mc. Use this probe to extend the usefulness 
of your VTVM in radio and TV service work. 
The Peak -to -Peak Probe Kit features the new 
polished aluminum housing with two -color 
polystyrene probe ends. Detailed assembly sheet 
including instructions for probe operation. 

MODEL AV -2 

s29° 
SHIPPING WT. 

5 LBS. 

V'eetleffiZer RF 

PROBE KIT 
The Heath<it RF Probe used in conjunction with 
any 11 megohm VTVM will permit RF meas- 
urements up to 250 mc, ± 10%. A useful, con- 
venient accessory for those occasions when RF 
measurements are desired. The RF probe body 
is housed in the new. smartly- styled polished 
aluminum probe body featuring two -color poly- 
styrene probe ends and a low capacity flexib:e 
shielded test lead. The kit is complete with all 
necessary material and a detailed assembly sheet. 
as well as instructions for probe operation. 

No. 309.8 

$350 
SHIP. 

The new Heathkit AC VTVM 
that makes possible those sensi- 
tive AC measurements required 
by laboratories, audio enthusi- 
asts, and experimenters. Especi- 
ally useful for hum investiga- 
tion, sensitive null detection, 
phono pick -up output measure- 

ments, making frequency response runs, gain measurements, 
ripple voltage checks, etc. Low level measurements are easy 
to make because of the complete voltage coverage of the 
instrument and the one knob operation. 

The large 200 microampere Simpson meter has clearly 
marked and easy to read meter scales. Ten voltage ranges 
covering from .01 rms full scale to 300 volts rms full scale, 
with frequency response ± 

1 db from 20 cycles to 50,000 
cycles. Instrument input impedance 1 megohm, ten db ranges 
from -52 db to +52 db. For stability and good linearity 
characteristics the meter bridge circuit features 4 germanium 
diodes. Attractive instrument styling, a companion piece for 
the popular Heathkit VTVM and the new AW -L Audio 
Wattmeter. 

.iROiRt IallfantlONal tORP /fie H E AT H .I1 Il1 p"w 1 

NIN 10r[ tIII i101 COINP AIL AJ 
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20,000 ohms per volt DC sensitivity, 

5,000 ohms per volt on AC 

Polarity reversal switch 

1 9ó precision multiplier resistors 

50 microampere 4' Simpson meter 

Meter ranges for service 

convenience 

New resistor ring- switch assembly 

Total of 35 meter ranges 

New Modern cabinet styling 

The most important Heathkit announcement of the year, the 
new 20,000 ohms per volt Heathkit Multimeter, Model MM -1. 
The universal service measuring instrument, accurate, sensitive, 
portable, and completely independent of AC line supply. Par- 
ticularly designed for service use incorporating many desirable 
features for the convenience of the service man. Full 20,000 
ohms per volt sensitivity on DC ranges - 5,000 ohms per volt 
sensitivity on AC -polarity reversal switch, no bothersome 
transferring of test leads -1 % precision multiplier resistors - large 41/2" recessed non -glare 50 microampre Simpson me- 
ter - conveniently slanted control panel - recessed safety type 
banana jacks - standard universally available batteries - 
rugged practical sized cabinet with plastic carrying handle, and 
a total of 35 calibrated meter ranges. 
RANGES 

Voltage ranges selected entirely for service convenience. For 
example 11/2 volt full scale low range for measuring portable 
radio Marnent voltages, bias voltages, etc., 150 volt full scale 
range for AC -DC service work, 500 volt full scale range for 
conventional transformer operated power supply systems. Com- 
plete voltage ranges AC and DC, 0-1.5-5-50- 150 -500- 
1,500 -5,000 volts. DC current ranges, 0 -150 microamperes - 
15 milliamperes -150 milliamperes -500 milliamperes -15 
amperes. Resistance measurements from .2 ohms to 20 meg- 

ohms x 1 x 1,000 x 10,000. 
DB coverage from -10 db 
to +65 db. 

CONSTRUCTION 

Entirely new design permits assembly, mounting and wiring 
of precision resistors on a ring -switch assembly unit. The major 
portion of instrument wiring is completed before mounting the 
ring -switch assembly to the panel. No calibration procedure is 
required, all precision resistors readily accessible in event of 
replacement. 

CABINET 

Strikingly modern cabinet styling featuring two piece con- 
struction, durable black Bakelite cabinet, with easy to read 
panel designations. Cabinet size 51/2" wide x 4" deep x 71/2" 
high. Good cabinet physical stability when operated in vertical 
position. 

The Heathkit MM -1 represents a terrific instrument value 
for a high quality 20,000 ohms per volt unit using all 1% 
deposited carbon type precision resistors. Here is quality, per- 
formance, functional design, and attractive appearance, all com- 
bined in one low priced package. 

1111111r 

ea¢ct 
BATTERY TESTER KIT 

MODEL BT -1 

$850 
SHIP. WT. 

2 LBS. 

The Heathkit Battery Tester measures all 
types of dry batteries between 11/2 volts 
and 150 volts under actual load condi- 
tions. Readings are made directly on a 
three color Good- Weak -Replace scale. 
Operation is extremely simple and merely 
requires that the test leads be connected 
to the battery under test. Only one control 

to adjust in addition to a panel 
switch for "A" or "B" battery 
types. The Heathkit Battery Test- 
er features compact assembly, ac- 
curate meter movement, and a 
three deck wire -wound control, 
all mounted in a portable rugged 
plastic cabinet. Checks portable 
radio batteries, hearing aid bat- 
teries, lantern batteries, etc. 

el 

o 

o 

o 

o 
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yieattt 
HANDITESTER KIT 

MODEL M -1 

$1q5ó 
SHIPPING WT. 

3 LBS. 

The Heathkit Model M -1 Handitester readily 
fulfills major requirements for a compact, port- 
able volt ohm milliammeter. Despite its com- 
pact size, the Handitester is packed with every 
desirable feature required in an instrument of 
this type. AC or DC voltage ranges full scale, 
0 -10-30 -300- 1,000 -5,000 volts. Two 
ohmmeter ranges, 0 -3,000 and 0- 300,000. Two 
'DC current measurement ranges, 0 -10 milli- 
amperes and 0 -100 milliamperes. The instru- 
ment uses a Simpson 400 microampere meter 
movement, which is shunted with resistors to 
provide a uniform 1 milliampere load on both 
AC and DC ranges. Special type, easily access- 
ible, battery mounting bracket -1 % deposited 
carbon type precision resistors - hearing aid 
type ohms adjust control. The Handitester is 
easily assembled from complete instructions and 
pictorial diagrams. Necessary test leads are In- 
cluded in the price of this popular kit. 

Rock, INTERNATIONAL CORP. 
I, I. 40.11 :T. 

NEIN YORK CITY ny n. U.., COMPANY 
... BENTON HARBOR 20, MICHIGAN 
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New ;eatitleit 12 Volt 

BATTERY 
ELIMINATOR KIT 

MODEL BE -4 

SHIPPING WT. 

18 LBS. 

Here is the new Heathkit Battery Eliminator necessary for 
modern, up-to -date operation of your service shop. The Heath - 
kit Model BE -4 furnishes either 6 volts or 12 volts output 
which can be selected at the flick of a panel switch. Use the 
BE -4 to service the new 12 volt car radios in addition to the 
conventional 6 volt radios. 

This new Battery Eliminator provides two continuously 
variable output ranges, 0 -8 volts DC at 10 amperes continuously, 
or 15 amperes maximum intermittent; 0 -16 volts DC at 5 

amperes continuously or 7.5 amperes maximum intermittent. 
The output voltage is clean and well filtered as the circuit uses 
two 10,000 mf condensers. The continuously variable voltage 
output feature is a definite aid in determining the starting point 
of vibrators, the voltage operating range of oscillator circuits, 
etc. Panel mounted meters constantly monitor voltage and cur- 

CHECK THESE i7Q,clecozed 

Either 6 or 12 volt operation 

Continuously variable voltage output 

Constant ammeter and voltmeter 
monitoring 

Automatic overload relay - self - 
resetting 

Two 10,000 mf condensers 

New 18 disc split type heavy duty 
rectifier unit 

Fuse protection 

rent output and will quickly indicate the presence of a major 
circuit fault in the equipment under test. The power trans- 
former primary winding is fuse protected and for additional 
safety an automatic relay of the self- resetting type is incorpo- 
rated in the DC output circuit. The heavy duty rectifier is a 
split type 18 plate magnesium copper sulfide unit used either 
as a full wave rectifier or voltage doubler according to the 
position of the panel range switch. 

Here is the ideal battery eliminator for all of your service 
problems and as an additional feature, it can also be used as a 
battery charger. Another new application for the Heathkit 
Battery Eliminator is a variable source of DC filament supply 
in audio development and research. More than adequate vari- 
able voltage and current range for normal applications. 

eatdit VIBRATOR 
TESTER KIT 

Your repair time is valuable, and 
service use of the Heathkit Vibrator 
Tester will save you many hours of 
work. This tester will instantly tell 
you the condition of the vibrator 
being checked. Checks vibrators for 
proper starting and the easy to read 
meter indicates quality of output on 
a large Bad -? -Good scale. The Heath - 
kit VT -1 checks both interrupter and 
self rectifier types of vibrators. Five different 
sockets for checking hundreds of vibrator 
types. 

The Heathkit Vibrator Tester operates 
from any battery eliminator capable of de- 
livering continuously variable voltage from 
4 to 6 volts DC at 4 amperes. The new 
Heathkit Model BE -4 Battery Eliminator 
would be an ideal source of supply. 

Ì 

MODEL VT -1 

$1450 
SHIPPING WT. 

6 LBS. 

NEW Çfeatic4it VARIABLE VOLTAGE 

ISOLATION 
TRANSFORMER KIT 

The new Heathkit Isolation Trans- 
former Kit provides line isolation for 
AC -DC radios (not an auto trans- 
former), thereby eliminating shock 
hazard, hum problems, alignment dif- 
ficulties, etc. The output voltage is 
variable from 90 to 130 volts AC 
and is constantly monitored by a 
panel mounted AC volt meter. Use 
it to increase AC supply voltage in 
order to induce breakdown of faulty 
components in circuits thereby saving 
service time. Use it also to simulate vary- 
ing line voltage conditions and to de- 
termine the line voltage level at which 
oscillator circuits cease functioning, par- 
titularly in three -way portable radios. 
Rated at 100 watts continuous operation 

sa and up to 200 watts maximum intermit- 
tent operation. A useful radio and TV 
service tool. 

v. 

BINDING POST 
Binding post kit now available so that 
standardization of all instrument con- 
nectors is possible. This new, five -way 
binding post will accommodate an alliga- 
tor clip, banana plug, test lead pin, spade 
lug, or hook -up wire. Sold in units of 
20 binding post assemblies. Each assem- 
bly includes binding post, flat and shoul- 
der fiber washers, solder lug. and nut. 
120 pieces in all. Kit 362, $4.00. 

s 

i. 

MODEL IT -1 

$16so 
SHIP. WT. 9 LBS. 

TECHNICAL 

APPLICATION BULLETINS 

An exclusive Heathkit service. Tech- 
nical application bulletins prepared 
by recognized instrument authori- 
ties outlining various combinations 
of instrument applications. Avail- 
able now with 40 four -page illus- 
trated bulletins and an attractive 
flexible loose -leaf binder. Only $2.00. 
(No c.o.d. on this item, please.) 

rcu cr.r 
ROUE INTERNATIONAL CORP. 

IS I. M. ST. 
NUN YORK CITY (IR) 

CAM .uu..e.r, 
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CHECK THESE 7earened 
INCREDUCTOR controllable inductor 
sweep 

TV and IF sweep deviation 12 -30 mc 

4 mc- 220 mc continuous frequency 
coverage 

Oscillator operation entirely on fun- 
damentals 

Output in excess of 100,000 micro- 
volts 

Automatic amplitude circuit 

Voltage regulation 

Simplified operation 

TV ALIGNMENT 
GENERATOR 

MODEL T5 -3 

SHIPPING WEIGHT 
18 POUNDS 

Proudly announcing an entirely new, advanced model TV and FM 
Sweep Generator, the Heathkit Model TS -3. This new design pio- 
vides features and combinations of functions not found in any 
other service type instrument. Every design consideration has been 
given to the requirements of the TV service man to provide a 
flexible, variable sweep source with more than adequate RF out- 
put and complete frequency coverage throughout the TV and FM 
spectrum. 

The frequency range of the TS -3 is from 4 mc to 220 mc in four 
switch selected ranges. All frequency ranges are overlapping for 

r1 complete coverage. A particularly important feature of the instru- 
ment is that the oscillator operates entirely on fundamentals, there- 
by providing complete freedom from spurious oscillation and 

á parasitics normally encountered in beat frequency type oscillators. 
This circuity assures a much higher total RF output level and 
simplifies attenuation problems. 

The new TS -3 features an entirely new principle of sweep oper- 
ation. Sweep action is entirely electronic with no moving parts or 
electro- mechanical devices so commonly used. The heart of the 
sweep system is a newly -developed INCREDUCTOR controllable 
inductor. With this system, the %.flue of inductance of each oscil- 

lator coil is electrically varied with an AC control current, and 
the inductance variation is achieved by a change in the magnetic 
state of the core on which the oscillator coils are wound. This 
system provides a sweep deviation of not less than 12 mc on all 
TV frequencies, and up to a maximum of 30 mc on TV IF fre- 
quencies. The high RF output level throughout the instrument 
frequency range overcomes the most common complaint of the 
older type sweep generators. A new, automatic amplitude control 
circuit maintains the output level flat to ± 2 db throughout the 
instrument range. For convenience of operation a low impedance 
50 ohm output is used. 

Operation of the instrument has been simplified through the 
reduction of panel controls and separate panel terminals provide 
for external synchronization if desired. The circuit uses i voltage 
regulator tube to maintain stable instrument operation. A built -in 
variable oscillator marker further adds to flexibility of instrument 
operation. Provisions are also made for the use of an external 
marker, such as your service type signal generator, if desired. Use 
the Heathkit TS -3 for rapid, accurate TV alignment work, and 
let it help you solve those time consuming, irksome problems so 
frequently encountered. 

1111111111i- 

N E W WQ,QtitieGG 

SIGNAL GENERATOR KIT 
MODEL SG -8 

$11195? 
SHIPPING WEIGHT 

8 POUNDS 

Announcing the new 
Heathkit Model SG -8 

service type Signal Generator, in- 
corporating many design features 
not usually found in an instru- 
ment in this price range. The RF 

output is from 160 kc to 100 mc in five ranges, all on funda- 
mentals, with useful harmonics up to 200 mc. The RF out- 
put level is in excess of 100,000 microvolts throughout the 
frequency range. 

The oscillator circuit consists of a 12AT7 twin triode tube. 
One half is used as a Colpitts oscillator, and the other half 
as a cathode follower output which acts as a buffer between 
the oscillator and external load. This circuity eliminates 
oscillator frequency shift usually caused by external circuit 
loading. 

All coils are factory wound and adjusted, thereby com- 
pletely eliminating the reed for calibration and the use 
of additional calibrating equipment. The stable low 
impedance output features a step and variable attenuator 
for complete control of RF level. A 6C4 triode acts as a 
400 cycle sine wave oscillator and a panel switching sys- 
tem permits a choice of either external or internal modu- 

N E W 'qIeat'tiieee 

BAR GENERATOR KIT 

J! 
, p 

i 
MODEL BG -1 

e74so 
SHIPPING WEIGHT 

6 POUNDS 

The Heathkit 13G -1 llar Gener- 
ator represents another welcome 
addition to the fast growing 
line of popular Heathkits. The 

station transmitted test pattern is rapidly disappearing, and the bar 
generator is the logical answer to the TV service man's problem 
. 
in obtaining q uick, accurate adjustment information without waiting 
for test patterns. 

The Hcathkit BG -1 produces a series of horizontal or vertical 
bars on a TV screen. Since these bars are equally spaced, they will 
quickly indicate picture linearity of the receiver under test. Panel q Y P Y 

switch provides "stand -by position" - "horizontal position" 
"vertical position." The oscillator unit utilizes a 12AT7 twin triode 
for the RF oscillator and video carrier frequencies. A neon relax- 
arion oscillator provides low frequency for vertical linearity tests. 
The instrument will not only produce bar patterns but will also 
provide an indication of horizontal and vertical sync circuit stability, 

lation. 
The transformer operated circuit is easy to assemble, 

requires no calibration, and meets every service require- 
ment for an adjustable level variable frequency signal 
source, either modulated or un- modulated. 

as well as overall picture size. 
Instrument operation is extremely simple, and merely requires 

connection to the TV receiver antenna terminal. The unit is trans- 
former operated for safety when used in conjunction with universal 
or transformerless type TV circuits. 

--1111Pr 

ROCHE INTERNATIONAL CORP. 
u E. CPO, ST, 

NEW YORK CITY Ile) 
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The new Model TC -2 Heathkit Tube 
Checker features many circuit improve- 
ments, simplified wiring, new roll chart 
drive and illumination of roll chart. The 

instrument is primarily designed for the convenience of the radio and TV 
service man and will check the operating quality of tubes commonly encount- 
ered in this type of work. Test set -up procedure is simplified, rapid, and flex- 
ible. Panel sockets accommodate 4, 5, 6, and 7 pin tubes, octal and !octal, 7 and 
9 pin miniatures, 5 pin Hytron and a blank socket for new tubes. Built -in neon 
short indicator, individual three -position lever switch for each tube element, 
spring return test switch, 14 filament voltage ranges, and line set control to 
compensate for supply voltage variations, all represent important design fea- 
tures of the TC -2. Results of tube tests are read directly from a large 41/2" 
Simpson three -color meter, calibrated in terms of Bad -? -Good. Information 
that your customer can readily understand. Checks emission, shorted elements, 
open elements, and continuity. 

The use of closer tolerance resistors in critical circuits assures correct test 
information and eliminates the possibility of inaccurate test interpretation. 
Improvement has been made in the mechanical roll chart drive system, com- 
pletely eliminating diagonal running, erratic operation, and backlash. The 
thumb wheel gear driven action is smooth, positive, and free running. As an 
additional feature, the roll chart is illuminated for easier reading, particularly 
when the tube checker is used on radio or TV home service calls. 

Wiring procedure has been simplified through the extended use of multi - 
cable, color coded wires, providing a harness type installation between tube 
sockets and lever switches. This procedure insures standard assembly and im- 
parts that "factory built" appearance to instrument construction. Completely 
detailed information is furnished in the new step -by -step construction manual, 
regarding the set -up procedure for testing of new or unlisted tube types. No 
delay necessary for release of factory data. 

The new Heathkit Tube Checker will prove its value in building service 
prestige through usefulness- simplified operation - attractive professional 
appearance. Don't overlook the fact that the kit price represents a savings of 
$40.00 to $50.00 over the price of a comparable commercially built instru- 
ment. At this low price, no service man need be without the advantages 
offered by the Heathkit Tube Checker. 

/eeitltit POWER SUPPLY KIT 

_... 

!4 t+ 

MODEL PS-2 

$3350 
SHIPPING WT. 

17 LBS. 

ROTA( INTERNATIONAL (OIP. 

(, ST 

NEW YORK CITY CITT Y (161 

The Heathkit Laboratory Power Supply 
features continuously variable, regulated 
voltage output with good stability under 
wide load variations. A 41/2" Simpson 
plastic enclosed pánel mounted meter pro- 
vides accurate meter output information 
of voltage or current. All panel terminals 
completely isolated from the cabinet. Sep- 

arate 6.3 volt AC supply at 4 amperes for 
filament requirements. Ripple component 
exceptionally low, stand -by switch pro- 
vided to eliminate warm -up time of the 
five tube circuit. 

'`i 

CHECK THESE 
NEW 7eatene4 

Simplified harness wiring 

Improved, smooth, anti- backlash roll 
chart action 

Optional roll chart illumination 

Individual element switches 

Portable or counter style cabinet 

Spore blank socket 

Contact type pilot light test socket 

Simplified test set -up procedure 

Line adjust control 

41 /2" three -color meter 

HEATHKIT 

PORTABLE 

TUBE CHECKER 

KIT 

MODEL TC -2P 

$3450 
SHIP. WT. 14 LBS. 

The portable model is sup- 
plied with a strikingly at- 
tractive two -tone cabinet finished in rich maroon, proxy - 
lin impregnated, fabric covering with a contrasting 
gray on the inside cover. Detachable cover, brass -plated 
hardware, sturdy plastic handle help to impart a truly 
professional appearance to the instrument. 

PORTABLE TUBE CHECKER CABINET as described 
above will fit all earlier Heathkit TC -I Tube Checkers. 
Shipping weight 7 lbs. Cabinet only, 91.8, $7.50. 

' e4tlt er TV PICTURE TUBE 

TEST ADAPTER'' 
The Heathkit TV Picture Tube 
Test Adapter used with the Heath- 
kit Tube Checker will quickly check 

No. 355 for emission, shorts, etc., and de- 

Shi 450 termine picture tube quality. Con - 
P $ Wt. sists of standard 12 pin TV tube 

1 Lb. socket, four feet of cable, octal 
socket connector, and data sheet. 

LABORATORY AND 
S E R V I C E S H O P 

BOOKLETS 
"Planning Your Service Business" by John 

\ T. Frye, and "Establishing the Industrial 
Electronics Laboratory" by Louis B. Garner, 

Jr., are booklets available to Heath- 
kit customers at no charge. These 
booklets, written by nationally recog- 
nized authorities, outline the various 
requirements and considerations for 
establishing your own service busi- 
ness or for setting up an industrial 
electronics laboratory. Full attention 
is given to various details that are 
frequently overlooked when projects 
of this nature are undertaken. Just 
write in to the Heath Company re- 
questing your free copy, or attach a 
memo to your next order. 

. BENTON HARBOR 20, 
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CHECK THESE 7ea;j 
Visual and aural signal tracing 

Two channel input 

High RF sensitivity 

Unique noise locater circuit 

Calibrated wattmeter 

Substitution test speaker 

Utility amplifier 

RF, audio probes and test leads included 

IICa at VISUAL AURAL 

SIGNAL TRACER 

KIT 

An entirely new type of signal tracer incorporating a combina- 
tion of features not found in any other instrument. Designed ex- 
pressly for the radio and TV service man, particularly for the 
servicing of AM, FM, and TV circuits. Here in a five tube. trans- 
former operated instrument are all of the useful functions so 
necessary for speedy, accurate isolation of service difficulty. 

This new signal tracer features a special high gain RF input 
channel, used in conjunction with a newly -designed wide frequency 
range demodulator probe. High RF sensitivity permits signal 
tracing at the receiver antenna input. A separate low gain channel 
and probe available for audio circuit exploration. Both input chan- 
nels are constantly monitored by an electron ray beam indicator, 
so that visual as well as aural signal indications may be observed. 
The instrument can also be used for comparative estimation of 
gain per stage. 

A decidedly unusual feature is a noise localizer circuit in con- 
junction with the audio probe. With this system, a DC potential 
is applied to a suspected circuit component and the action of the 

DECADE RESISTANCE KIT ` \ MODEL DR -1 The Decade Resistance Kit provides 
individual switch selection of re- Si 950 sistance values using twenty 1% 
resistors providing a choice of 1 

SHIP. WI. to 99.999 ohms in 1 ohm steps. 
Ceramic wafer switches, silver - 

4 LBS. plated contacts, smooth. positive de- 
tent action, baked enamel panel, and handsome, 
polished birch cabinet. 

'feettlileit 
DECADE CONDENSER KIT 
The Heathkit Decade Condenser Kit MODEL 
features silver mica, precision con - 
densers with a rated accuracy of i- 
1 %. Capacity values are arranged in 
three decades from 100 mmf to .111 
rnf in steps of 100 mmf. Ceramic 
wafer switches with silver -plated con- 
tacts and smooth detent action. Use- 
ful in laboratory work, for circuit development. 

DC -1 

$16? 
SHIP WT 

4 LBS. 

'eatifkit RESISTANCE 
SUBSTITUTION BOX KIT 

MODEL RS -1 

$SSO 
SHIP. WT. 

2 LBS. 

ROM INTERNATIONAL CORP. 
u r . 

NEW YORK (td) 

C 
Q 

s 

o 
h 
,1 , 

The Heathkit Resistance Sub- o 
stitution Box provides indi- 
vidual switch selection of any o one of 36 RTMA 1 watt 
10% standard value resistors, 
ranging from 15 ohms to 0 
10 meghoms. Many applica- O 
tions in circuit development o 
work, and also in radio and <' 

TV service work. Ideal for experi- 
mentally determining resistance values 
and for quickly altering circuit Oper- 
acing characteristics. Entire unit 
housed in attractive Bakelite cabinet, ,y 
featuring the new universal type 9 Heathkit binding posts to simplify o circuit connections. 

voltage in the component can be seen 
as well as heard. Invaluable for ferreting out noisy or intermittent 
condensers, noisy resistors, controls, coils, IF and power transform- 
ers, etc. A built -in calibrated wattmeter circuit is very useful for a 
quick preliminary check of the total wattage consumption of the 
equipment under test. Separate panel terminals provide external 
use of the speaker or output transformer for substitution purposes. 
Saves valuable service time by eliminating the necessity for speaker 
removal on every service job. The terminals also permit the utili- 
zation of other shop equipment, such as your oscilloscope or 
VTVM. The T -3 Signal Tracer can be used as a high gain 
amplifier for checking tuners, record changers, microphones, phono 
crystals, etc. 

Don't overlook the interesting service possibilities provided 
through the use of this new instrument and let it work for you 
by saving time and money. The kit is supplied complete with all 
tubes. circuit components, demodulator probe, audio probe, and 
additional test leads. 

ie4e áeG 

CONDENSER CHECKER KIT 
-'i. MODEL C -3 

195? 
SHIPPING WT. 

8 POUNDS 

Use the Heathkit C -3 Con- 
denser Checker to quickly 
and accurately measure 
those unknown condenser 

and resistor values. All readings are taken direct- 
ly from the calibrated panel scales without re- 
quiring any involved calculation. Capacity meas- 

urements in four ranges from .00001 mf to 1,000 mf. Checks paper, 
mica, ceramic, and electrolytic condensers. A power factor control is 
available for accurate indication of electrolytic condenser measurements. 
A leakage test switch with switch selection of five polarizing voltages, 
25 volts to 450 volts DC, will indicate condenser operating quality 
under actual load condition. The spring return leakage test switch 
automatically discharges the condenser under test and eliminates shock 
hazard to the operator. 

Resistance measurements can be made in the range from 100 ohms 
to 5 megohms. Here again all values are read directly on the calibrated 
scale. Increased circuit sensitivity coupled with an electron beam null 
indicator increases overall instrument usefulness. 

For safety of operation the circuit is entirely transformer operated 
and the instrument is housed in the attractive, newly -styled Heathkit 
cabinet, featuring rounded corners, and drawn aluminum panel. The 
outstanding low kit price for this surprisingly accurate instrument in- 
eludes necessary test leads. Good service shop operation requires the I 

use of this specialized instrument, designed for the express purpose of 1 

determining unknown condenser values and operating characteristics. ' 

. BENTON HARBOR 20, MICHIGAN 
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'4'ea.t/.t AMATEUR 

TRANSMITTER 

KIT 
MODEL AT -1 

, 
SHIPPING WEIGHT 

16 POUNDS 

Here is the latest Heathkit addition to the ham radio field, the 
AT -1 Transmitter Kit, incorporating many desirable design fea- 
tures at the lowest possible dollar -per -watts price. Panel mounted 
crystal socket, stand -by switch, key click filter, AC line filtering, 
good shielding, etc. VFO or crystal excitation -up to 35 watts 
input. Built -in power supply provides 425 volts at 100 ma. 

This kit features pre -wound coils, single knob band switching, 52 
ohm coaxial output, plug in chassis provisions for VFO or modu- 
lator and rugged clean construction. Frequency range 80, 40, 20, 

`Aft:. 

NEW ,ie-ettit4et 

ANTENNA COUPLER KIT 
New Heathkit Antenna Coupler, speci- 
ally designed for the Heathkit AT -1 
Transmitter. The Antenna Coupler can 
be used with any 52 ohm coaxial in- 
put - up to 75 watts power. Low 
pass filter with cut-off frequency of 
approximately 36 mc - L section 
tuning network - neon tuning indi- 
cator - rugged, compact construction - 
transmitter type variable condenser, and 
high 

Q 
coil are all outstanding features. 

The AC-1 has both inductance and capa- 
city tuning for maximum operating versa- 
tility. Dimensions 81/2" wide x 43/e" 
high x 4Th" deep. 

MODEL AC-1 

CHECK THESE 

N E W 'ea telized 

V Single knob band switching 

Pre -wound coils 

k Metered operation 

// 52 ohm coaxial output 

Crystal or VFO excitation 

V Built -in power supply 

{ Rugged, clean construction 

15, 11, and 10 meters. Tube line -up 6A67 oscillator -multiplier, 
6L6 amplifier- doubler, 5Ú4G rectifier. Physical dimensions 81/2" 
high x 131/2" wide x 7" deep. 

This amazingly low kit price includes all circuit components, 
tubes, cabinet, punched chassis, and detailed construction manual. 
The ideal kit for the novice just breaking into ham radio. It can 
be used later on as a stand -by rig or an all band exciter for higher 
powered transmitter. 

leatitézr 
ANTENNA IMPEDANCE METER 

$1450 SHIP. WE. 
3 185. 

COMMUNICATIONS RECEIVER KIT 
MODEL AR-2 

$2550 SHIP.WT. 

12 LBS. 

t .e the Heathkit Antenna Impedance Meter for 
measuring antenna impedance for line matching pur- 
poses- adjustment of beam antennas -phone mon- 
itor, etc. It will determine antenna resistance at 
resonance, match transmission line for minimum 
SWR, determine receiver input impedance, and pro- 
vide a rough indication of SWR. Precision resistors, 
germanium diode, 100 micro- 
ampere Simpson meter. Dial, $ 
calibrated from 0 -500 ohms. 
Shielded aluminum cabinet. 7" 
long x 21/2" wide x 31/2" deep. SHIP. WT. 3 LBS. 

450 
MODEL AM -1 

IMPROVED 'eater t 
GRID DIP 

METER KIT 

Here is the new receiver kit you have 
repeatedly asked for, the Heathkit 
Communications Receiver. The per- 
fect companion piece for the AT -1 

Transmitter kit. Many outstandingly desirable 
features have been incorporated in the design 
of the AR -2; such as, electrical bandspread 

for logging and tuning convenience - high gain miniature tubes - IF 
transformers for high sensitivity and good signal to noise ratio - 
separate RF gain control with optional automatic volume control or 
manual volume control, in addition to the conventional audio gain 
control. Noise limiter - stand -by switch - stable BFO oscillator circuit - headphone jack - transformer operation, etc., all contribute to a 
high performance standard. 

Frequency coverage is continuous from 535 kc to 35 mc in four 
ranges. For added convenience, various ham bands have been separately 
identified in respect to their relative placement on the slide rule tuning 
scale. A chassis mounted, 51/2" PM speaker is included with this kit. 
Tube line up 12BE6 mixer oscillator, 12BA6 IF amplifier, 12AV6 de- 
tector AVC audio, 12BA6 BFO oscillator, 12A6 beam power output,. 
5Y3GTrecifier. RECEIVER CABINET 
Proxylin impregnated, fabric covered, plywood cabinet with aluminum 
panel designed expressly for the AR -2 Receiver. Part 91 -10, shipping 
weight 5 lbs., Sí.50. 

ROCKE INTERNATIONAL CORP. 
e 40. s, 

NEW YORK CITY ¡IG( 

o 

$1 95OSHIP. WT. 

4 LBS. 

MODEL GD -1 B 

The invaluable instrument 
for service men, hams, and 
experimenters. Useful in TV 
service work for alignment 
of traps, filters, IF stages, 

peaking compensation networks, etc. 
Locates spurious oscillation, provides 
a relative indication of power in 

transmitter stages, use it for neutralization, locating para- 
sitic, correcting TVI, measuring C, L, and Q of compo- 
nents, and determining RF circuit resonant frequencies. 
With oscillator energized, useful for finding resonant fre- 
quency of tuned circuits. With the oscillator not energized, 
the instrument acts as an absorption wave meter. Variable 
meter sensitivity control, head phone jack, 500 microampere 
Simpson meter. Continuous frequency coverage from 2 mc. 
to 250 mc. Pre -wound coil kit and 
rack, new three prong coil mount- 
ing, 6AF4 high frequency triode. 

Two additional plug -in coils are 
available and provide continuous 
extension of low frequency cover- 
age down to 355 kc. Dial correla- 
tion curves included. Shipping 
weight I 1h., kit 341, $3.00. 

... BENTON HARBOR 20, MICHIGAN 
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CHECK THESE 9e4Iitt 

First popular priced 0 Meter 

!/ Reads O directly on calibrated scale 

Oscillator supplies RF frequencies of 
150 kc to 18 mc 

Calibrate capacitor with range of 
40 mmf to 450 mmf with vernier of 

3 mmf 

Measures O of condensers, RF resis- 
tance, and distributed capacity of 
coils 

Many applications in design and de- 
velopment work 

Useful in TV service work for check- 
ing deflection yokes, coils, chokes, etc. 

ut 

Another outstanding example of successful Heathkit engineer- 
ing effort in producing a Q Meter Kit within the price range 
of TV service men, schools, laboratories, and experimenters. 
This Q Meter meets RF design requirements for rapid, accurate 
measurement of capacity, inductance, and Q at the operating 
frequency and all indications of value can be read directly on 
the meter calibrated scales. Oscillator section supplies RE fre- 

1 

(} 
w` .. 

_-_ 
11 R 

.._----- --_--- 

quencies of 150 kc to IS mc. 'Calibrate capacitor with range 
of 40 mmf to 450 mmf, with vernier of ± 3 mmf. 

Particularly useful in TV service work for checking peaking 
coils, wave traps, chokes, deflection coils, width and linearity 
coils, etc. At this low kit price research laboratory facilities 
are within the range of service shops, schools, and experi- 
menters. 

ead a INTERMODULATION ANALYZER KIT 

MODEL IM -1 

$3950 
SHIPPING WT. 

17 POUNDS 

The Heathkit 1ÁL1 is an extremely versatile instrument specifically designed 
for measuring the degree of inter- action between two signals in any portion 
of an audio chain. It is primarily intended for making tests of audio amplifiers, 
but may be used in other applications, such as checking microphones, records, 
recording equipment, phonograph pick-ups, and loud -speakers. High and low 
test frequency source, intermodulation unit, power supply, and AC vacuum 
tube volt meter all in one complete instrument. Per cent intermodulation is 
directly read on the calibrated scales, 30%, 10%, and 3% full scale. Both 4:1 
and 1:1 ratios of low to high frequency easily set up. With this instrument the 
performance level of present equipment, or newly developed equipment can 
be easily and accurately checked. At this low price, you can now enjoy the 
benefits of intermodulation analysis for accurate audio interpretation. 

eat`ileet AUDIO GENERATOR KIT 
A Heathkit Audio Generator with frequen 
cy coverage from 20 cycles to 1 mc. Re- 
sponse flat -!- 1 db from 20 cycles to 400 
kc, down 3 db at 600 kc, and down only 
8 db at 1 mc. Calibrated, continuously vari- 
able, and step attenuator output controls 
provide convenient reference output level. 
Distortion is less than .4% from 100 cps 
through the audible range. The ideal con- 
trollable extended frequency sine wave 
source for audio circuit investigation and 

development. 
I NENN... 

a 
MODEL AG-8 

a 

a 

a $2950 
SHIP. WT. I1 LBS. 

eatlec't 
AUDIO FREQUENCY METER KIT 

a 

MODEL AF -1 

$345° 

The Heathkit Audio Frequency 
Meter provides a simple and con- 
venient means of checking un- 
known audio frequencies from 10 
cycles to 100 kc at any voltage 
level between 3 and 300 volts rms 
with any non -critical wave shape. 
Instrument operation is entirely 

electronic. Just set the range switch, 
feed an unknown frequency into the in- 
strument, and read the frequency di- 
rectly on the calibrated scale of the Simp- 

SHIP. WT. 12 LBS. son 41/2" meter. . linall11111111'; 

sackt INTERNATIONAL CORP uI .o.,, 
NEW YORX CITY 061 

ecit'4, ct AUDIO OSCILLATOR KIT 
Sine or square wave coverage from 20 to 
20,000 cycles in three ranges at a control- 
lable output level up to 10 volts. Low dis- 
tortion, 1% precision resistors in multi- 
plier circuits, high level output across en- 
tire frequency range, etc., readily qualify 
this instrument for audio experimentation 
and development work. Special circuit de- 
sign consideration features thermistor op- 
eration for good control of linearity. 

MODEL AO -1 

$245° 
SHIP. WT. 11 LBS. 

teeatlt 
SQUARE WAVE GENERATOR KIT 

SHIP. WT. 12 LBS. 

The Heathkit Square Wave Generator pro- 
vides an excellent square wave frequency 
source with completely variable coverage from 
10 cycles to 100 kc. This generator features 
low output impedance of 600 ohms and the 
output voltage is continuously variable be- 
tween 0 and 20 volts, thereby providing the 
necessary degree of operating flexibility. An 
invaluable instrument for those specialized 
circuit invesiigations requiring a good, stable, 
variable square wave source. 

. u a BENTON HARBOR 20, MICHIGAN 
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gece 
WILLIAMSON TYPE 

AMPLIFIER 
KIT 

MODEL W -2 

Particularly designed for 
custom installations, c able 

950 
Luring separate cable 
connected units for sim- 
plicity of installation. 
Sheet metal work finished 
in attractive gray ham - 
mertone for smart ap- 

pearance. All control 
shafts of the adjust- 
able length break -off 
type. 

When selecting an amplifier for the heart of your high fidelity audio 
system, investigate the outstanding advantages offered by the Heathkit 
Williamson Type Amplifier. Meets every high fidelity audio requirement 
and makes listening to recorded music a thrilling new experience. 

This outstanding amplifier is offered with optional output transformer 

NEW fteeaddr. t 20 WATT 

High Fidelity AMPLIFIER KIT : 
A new 20 watt high fidelity amplifier, de- 
signed especially for custom audio instal- 
lations demanding clean reproduction,ade- 
quate power, and flexibility to meet indi- 
vidual requirements. Separate treble and 
bass tone controls provide up to 15 db 
boost or cut. Four switch selected inputs, 
each with the necessary compensation for 
the service desired. Output transformer 
impedances of 4, 8, and 16 ohms. 

Preamplifier, tone control, and phase 
splitter circuits utilize 9 pin twin triode 
miniature tubes for low hum and noise 

SHIP. WT. 18 LBS. 
level. Two 6L6 push pull power output 
tubes provide full 20 watts power. Fre- 

quency response ± 1 db, 20- 20,000 cycles. Total harmonic distor- 
tion 1% (at 3 db below rated output). Tube line -up: 12AX7 pre- 
amplifier, 12AU7 voltage amplifier and tone control, 12AU7 voltage 
amplifier and phase splitter, two 6L6 push pull pentode power out- 
put. 5U4G rectifier. Truly outstanding amplifier performance cou- 
pled with low cost. 

MODEL A-9A 

141Ì 

I I I 
ì>' 

$35 50 

soworr-wweveasialtiPl 
N E W eCt -eff/ t 

B ROBAADNCDA S T 

R E C E I V E R K I T 

Another new Heathkit for the student, 
beginner, or hobbyist. If you have ever 
had the urge to build your own radio 
receiver, this kit warrants your attention. 

New high gain miniature tubes and 
IF transformers provide excellent sensi- 
tivity and good signal to noise ratio. A 
built -in ferrite core rod type antenna has 
been provided. A chassis mounted 51/2" 
PM speaker provides excellent tone and 
volume. Convenient phono input. Can 
be operated either as a receiver or tuner. 
Simplified construction manual outlines 
circuit theory. Ideal for students. Tube 
line-up: 1213E6 mixer oscillator, 12ßA6 
IF amplifier, 12AV6 detector -AVC -first 
audio, 12A6 beam power output, 5Y3GT rectifiet. 

CABINET- Proxylin impregnated fabric covered plywood cabinet. Ship- 
ping weight 5 lbs. Part number 91 -9, $4.50. 

PRICES OF COMBINATIONS 

W - 2 Amplifier Kit including 
main amplifier, power supply, 
and WA - P1 Preamplifier Kit. 
Shipping Weight 37 lbs. Ship- 
ped Express only. 

W - 2M Amplifier Kit includes 
main amplifier and power 
supply. Shipping Weight 29 
lbs. Shipped Express only. 

WA -P1 Preamplifier Kit only. 
Shipping Weight 6 lbs. Ship- 
ped Express or Parcel Post. 

s497.5 

$19'.5 

operation, providing either the conventional triode output circuit or the 
new extended power circuity in which the screen supply voltage is ob- 
tained from separate transformer primary taps. Frequency response with- 
in :- 1 db from 10 cycles ro 100 kc. Tube complement - 6SN7 
cascade amplifier and phase splitter, 6SN7 push pull driver, two 5881 
push pull power amplifiers, one 5V -fG cathode type rectifier. 

Matching preamplifier available providing three switch selected inputs, 
correct compensation, and individual bass and treble tone controls. Uses 
12AY7 (or 12AX7) preamplifier - 12AU7 tone control amplifier. 

Particularly designed for the novice kit builder and requires no special- 
ized knowledge or equipment for successful assembly and operation. 

e 

MODEL A -7B 

s1550 

'ec t. t ECONOMY 6 WATT 

AMPLIFIER KIT 
The new Heathkit Model A -7B Amplifier 
offers many unusually fine features not nor- 
mally expected in this low price range. Either 
of the two input circuits maybe individually 
switch selected for phono or tuner operation. 
Separate bass and treble tone controls. Out- 
put impedances of 4, 8, and 15 ohms. Push 
pull beam power output stage for balanced 
reproduction. Excellent voltage gain character- 
istics, good frequency response, and full 6 
watts power output. 12J5 amplifier, 12SL7 

SHIP. WT. 10 IBS. 
second amplifier and phase splitter, two 12A6 
beam power output, one 5Y5 GT rectifier. 

A -7C incorporates preamplifier stage with special compensated network 
to provide necessary gain for operation with variable reluctance or low 
output level phono cartridge. Circuit is properly compensated for micro- 
phone operation. $17.50. 

MODEL BR -2 

s1750 SHIP. WT. 
ll LBS. 

s. 

qe4e46,it 

FM TUNER KIT 

ROCKE INTEKNATIONAt CORP. 
13 F p. Si 

NEW YORK CITY MO 

The Heathkit FM -2 Tuner 
was specifically designed for 
simplified kit construction. 
Can be operated through 
the "phono" portion of 
your radio or with a sepa- 
rate amplifier. The kit fea- 
tures a pre- assembled and adjusted 
tuning unit, three double tuned IF 
transformers, and a discriminator 
transformer in an 8 tube AC oper- 
ated circuit. Frequency coverage 88 
to 108 mc. Experience the thrill of 
building your own FM tuner and at the same time enjoy all of 
the advantages of true FM reception. 

MODEL FM -2 

52250 
SHIP. WT. 9 LBS. 

e 

lee CATALOG 
Write for free catalog containing latest price . information, 
schematics, specifications, and descriptions of all Heathkits. 

a a . BENTON HARBOR 20, MICHIGAN 



CHECK THESE 

NEW 7eat«'ted 
Plays all record sizes, all speeds 

Newly developed ceramic cartridge 

Automatic shut -off for both changer and 
amplifier 

Acoustically correct cabinet enclosure 

Modern attractive styling 

Two 6" PM matched speakers 

Compensated volume control 

Easy to assemble 

An entirely new introduction to quality record reproduction, a simple 
to operate, compact, table top model with none of the specialized 
custom installation problems usually associated with high fidelity 
systems. Two matched, synchronized speakers mounted in an acousti- 
cally correct enclosure reproduce all of the music on the record. 
Musical reproduction with the unique sensation of being surrounded 
by a halo of glorious sound. This spectacular characteristic is possible 
only because of the diffused non -directional properties of the matched 
dual speakers. The Heathkit Dual makes listening to fine recorded 
music a thrilling new experience through naturally clear, life -like 
reproduction of sound at all levels throughout the tonal system. The 
performance level is vastly superior to that of the ordinary phonograph 

.or console selling for many, many times the price of the Dual. 
Record Changer plays all sizes -all speeds- automatic shut -off for 

changer and amplifier after the last record is played. A wide tonal 

range ceramic cartridge features an ingenious turn -under twin sap- 
phire stylus for LP or 78 records without turning the cartridge. 

Simplified, easy to assemble, four tube amplifier features compen- 
sated volume control and separate tone control. Proxylin impreg- 
nated fabric covered cabinet supplied completely assembled. You 
build only the amplifier from step -by -step construction. No special- 
ized tools or knowledge required, as full recognition has been given 
to the fact that many purchasers of this kit enjoy good musical re- 
production on a purely non -technical basis, and the construction 
manual has been simplified to .the point where even the complete 
novice can successfully construct the Heathkit Dual. The price of the 
Heathkit Dual includes cabinet, - Record Changer, two 6" PM 
speakers, tubes, and all circuit components required for amplifier 
co nst rust iu n. 
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EASIEST USING, EASIEST READING 

VACUUM TUBE VOLT -OHM METER 

New TELE- VOLTER by Jackson 

SERVICING -TEST INSTRUMENTS 

NON- DESTRUCTIVE METHOD 

OF PRESERVING ARTICLES 

RADIO -ELECTRONICS and other maga- 
zines for technicians are goldmines of 
useful servicing information, often con- 
taining hints that can't be found in the 
most complete files of Sams' or Rider's 
manuals (even if every technician were 
fortunate enough to have complete sets 
of these manuals). The information 
contained in these magazines can be 
much more useful, however, if you can 
locate it quickly when you need it. 
Haven't you often run across a servic- 
ing or experimental problem that you 
remember was discussed in a back issue 
,'f a publication; but rather than 
,earch through several years' issues, 
you went ahead and solved it the hard 
way, perhaps wasting several hours? 

I use a card -index system similar 
to that found in most libraries. An 
ordinary 3 x 5 -inch kitchen- recipe file 
box with alphabetical dividers and 
standard ruled file cards is ideal for 
this purpose. A basic unit of this type 
can be obtained complete for as little as 
fifty cents at many "five- and -dime" 
stores, and additional units can be pur- 
chased as required. 

I have indexed all articles that I may 
want to refer to in my collection of 
back issues, and I bring my file up to 
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UHF ANTENNAS 

S NEW IMPROVED MODELS OF THE FAMOUS 

VEE -D -X MIGHTY 
MATCH 

MODEL BT -U - The 
aristocrat of Bow -Ti 
antennas. Superior in 
both construction and 
performance. Con be 
stacked for extra gain. 
Compare! 

MODEL CA -U 
Famous Co- 

linear that hos 
highest gain of 
all broad band 
fringe ores UHF 
antennas. Also 
available in Dual 
Jr. models for 
specific area re- 
quirements. 

Finest Most Efficient Creo ever 

Network niters Ever Perfected 

NEW MM-40 
low cose) (For com- 

bining separate UHF 

and VHF antennas to 
a single transmission 

ton 
line.) New, 
ficint patented' 
printed circuit. 
Amazingly low in- 
sertion loss. New 

. type terminals. New 

moisture- resistant 
caw. 

NEW MM-40A - The ideal single 

line termination filter 
for use at set or con- 

verter having sepa- 

rate terminal Pfor 

ented' printed 
and VHF 

tinted cir- 

cuit. 
MODEL COR -U - The Corner Re- 
flector has 40% 
higher gain than 
a single Bow -Tie. 
Finest construc- 
tion with rugged 
Fiberglas boom 
and solid alumi- 
num elements. 
Minimizes prob- 
ing. 

VEE.DI tra Special 

VHF ANTENNAS 

MODEL JC - For the most 
powerful single channel per- 
formance. A popular 5- element 
yogi. Easy -to- install. 

the one 
and only 
all- channel 

Yogi 

Model SP 

HIGH GAIN 
FRONT -TO -BACK 

DIRECTIVITY 

Think of it - all the desir- 

able features of a yogi - 
yet with all- channel per- 

formance in a single, 
easy - to - inst 

antenna 
Technically, the 

tra Special is a 9- element 

hi -low yogi (5-elements os 
on high channel 

low) "T" matched. The 

hi -low sections are phas- 

ed together with a new 

isolation filter MM -25. 

The ideal antenna for all - 

channel power -for direc- 

tivity-and for eliminating 
interference from unwant- 

ed 
with VEE -DX Rotator. 

e 

MODEL DC - The famous VEE - 

D-X low cost 5- element yogi 
with original VEE -D.X Delta 
Match construction. 

MODEL LJ -U - The 
UHF Long John. Single - 

channel, 8- element yogi 
for primary and fringe 
areas. Compact, effi- 
cient, pre assembled, 
easy -to- install. 

NEW MM -2S (green case) - 
Permits the use of a single 

transmission line between sepa- 

rate high and low channel 
pHF 

antennas. 
printed cuit. Amaz- 

ingly low loss. New 
in9IY moisture - 
type terminals. New 

resistant case. 

MODEL DX The famous 
economy super power yogi. 
Has 30% higher gain on 
high channes than any 
other 10- element yogi. 
Delta Match and boom 
braced. 

MODEL LLJ -U -The most pow- 
erful of all single channel UHF 
antennas. Has rugged Fiberglas 
boom and solid aluminum ele- 
ments. 

NEW 
VEE -D -X 
UNIVERSAL LIGHTNING ARRESTER 

For UHF - VHF - AM - FM 

Takes all popular transmission lines 
wire 

flat tubular oval round 
most t fficient 

MODEL ULA is the finest, 
erfoste f det 

lightning arrester ever p 
separate 

Com- 

pletely eliminates the need for sep 

lightning arresters for each type of 

transmission line. This one 

arrester takes 'em all Com- 

pact, clean -cvt, inexpensive 

and employs newly devel- 

oped printed circuits. It 

literally obsoletes all other 

lightning arresters. 

NEW VEE -D-X 
ANTENNA 
ROTATOR 

Acclaimed the finest in de- 

sign, construction and np 
n- 

formance. Clean -cut, 
to in- 

stall. 
styling. Fast and easy 

d Con- 
. stall. Beautifully 

d 
trol Console operates with 

rich 
convenient downward P 

. sure. Choice of two colors 

NEW BROAD BAND 
YAGIS - Finest of all. 
Available in both 10- 
element "X' series and 
5 -6 element 'V" series, 
each in 3 cuttings, cover 
entire VHF channel 
rang.. 

MODEL UQT - famous Ultra 
Q -Tee oll- channel (2-831 UHF - 
VHF antenna. Has printed cir- 
cuit filters - ideal for primary 
areas. 

Lit. A.A.K. Pots. 2,122,158; 2,282;292; 
2,611,086; others pending. 

SEPTEMBER, 1953 

FREE 
Write for your copy 
of this complete new 
36 page pocket guide 
to the world's finest 
antenna systems. 

a jvor.íire 

Send 

NAME 

STREET 

CITY 

MODEL OT - The 
brilliant Q -Tee all - 
channel VHF antenna 
with patented 
printed circuit chan- 
nel separators. New 
improved construc- 
tion and Perform. 
once Can be stack- 
ed for additional 
gain. 

ELECTRONICS INC. 
ROCKVILLE, CONNECTICUT RE9 

copies of your new complete antenna booklet. 

ZONE STATE 



80 I SERVICING-TEST INSTRUMENTS 

New VoIt-Ohm-Microammeter 

A new 33 -range multimet- 
er challenges the v.t.v.m. 
for top honors in TV and 
electronic maintenance. 

Front view of the 
Simpson 269 volt - 
ohm-microam- 
meter. 

Fig. 1-Photo of the 
meter movement used 
in the 269 multimeter. 

THE new Simpson model 269 volt - 
ohm- microammeter is an ultra - 
sensitive instrument. Its sensi- 
tivity of 100,000 -ohms- per -volt is 

greater than that of a vacuum -tube 
voltmeter on all the higher scales. For 
this and other reasons it has a number 
of advantages over the v.t.v.m., usually 
considered the basic test instrument for 
radio, TV, and industrial electronic 
servicing and maintenance. The 269 is 
built around a 10- microampere move- 
ment of radically new design, which 
makes the meter as rugged in portable 
use as former instruments with a much 
higher current drain. 

The electronic technician is more or 
less familiar with the standard D'Ar- 
sonval meter movement. It consists of a 
horseshoe magnet filling the greater 
part of the meter case, and a coil of 
wire which turns in the field between 

the poles of the magnet. The wire is 
wound on a very light frame and 
pivoted on jewel bearings, and shaped 
soft iron pole pieces are added to the 
magnet for even distribution of mag- 
netic flux. Another piece of soft iron, 
circular in shape, is mounted inside 
the coil to decrease the magnetic air 
gap. The coil is so positioned that when 
current flows through it, it turns on 
its bearings, bringing the pointer or 
indicator around with it. Spiral springs 
resist the tendency of the coil to turn. 
These springs return the indicator to 
zero when no current flows through 
the meter, and varying their tension 
varies the meter range within limits, 
thus making it possible to calibrate it. 

In the new movement, Fig. 1, the coil 
is the same as before, but the magnet 
is now the round center slug. Outside 
the coil is a round soft -iron ring, which 

acts to decrease the magnetic gap as 
before, and also confines the field of 
the magnet and protects the coil from 
stray magnetic- fields. 

Advantages of the 269 
1. No external power is required. 

Therefore it may be used to service 
industrial apparatus in plants which 
use d.c. or a.c. Being free from the 
need for a power line, the problem of 
finding an outlet close to the equipment 
to be serviced also disappears. 

2. The meter is always ready to use. 
There is no warmup or stabilization 
period. 

3. The accuracy of the meter is often 
greater than that of a v.t.v.m. covering 
the same range. The accuracy of an 
electronic meter may vary because of 
weak or bad tubes, low line voltage, 
or troubles in the electronic circuit. 

RADIO -ELECTRONICS 
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i 
by an extensive consumer 

campaign in TELEVISION and 

NEWSPAPER...in KEY ROTOR 

MARKET AREAS* 

O 
TR 

11 &12 
TR 
2 

The TR12 is a special combination 
value consisting of com- 
plete rotor including 
thrust bearing ... hand- 
some modern design 
plastic cabinet with 
meter control dial - 

The TR11 is the some unit without 
the thrust bearing. 

SEPTEMBER, 1953 

The TR -2 is the HEAVY DUTY rotor es- 

pecially suited for special TV 

antenna installations. Com- 

plete rotor with "Compass 
Control" cabinet having 
illuminated "perfect pattern' 
dial. 

THE RADIART CORPORATION 
CLEVELAND 13, OHIO 

CORNELL -DUBILIER ELEC. CORP. 
SOUTH PLAINFIELD, NEW JERSEY 
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Here's the new 

All- Purpose Crystal 

11ICflOI'I111NE 

r, 
Its Versatility and 
"Hand -a- Bility" make it 
an Ideal low -cost 
all- purpose microphone 

MODEL 777 
List Pri.e $ 111.95 

MODEL 777i 
(with ,witch) 
list Pri $20.95 

(Arme includes 
cradle 

en stand) 

LIGHT! The new "777" Slim -X Micro- 
phones are rugged little microphones 
weighing only 6 ounces! They are 
designed for good -quality voice and 
music reproduction. Their versatility 
and "hand -a- bility' make them ideal for 
use By lecturers, announcers, instructors, 
and Hams; for audience participation 
shows; carnivals; panel and quiz shows; 
and use with home -recorders. When 
mounted on either cradle or swivel, the 
"777" can he removed in a flash (no 
tools necessary) -simply by lifting it out 
of the holder. This makes it an ideal 
"walk- around" hand -held microphone. 
TECHNICAL INFORMATION: Smooth 
frequency response -60 to 10,000 c.p.s.; 
special- sealed crystal element -for long 
operating life; high impedance; 7' 
single- conductor cable, disconnect type. 
Dimensions: (Microphone only1 Length, 
41/2 "; Diameter 1". Finish: Hieh satin 
chrome overall. 
NOTE: Lavalier cord for suspension of Micro- 
phone around neck is available. (optionall. 

ACCESSORIES FOR "777" 
MODEL S35 STAND is a heavy die -cast hase. 
Includes metal screw machine sled for connecting 
microphone adaptor to stand hase. 

List Price: $3.00 
MODEL A25 SWIVEL ADAPTOR features a 
Ions -life, high- quality swivel connector. Is lined 
with a long -life nylon sleeve -for noise -free and 
scratch -free insertion and removal of microphone. 

List Price: $5.00 

With 

On Floe, 
stand 

On 5311 De,k Stand 
IWi,h A25 Sw,v,ll 

SHURE BROTHERS, Inc. 
MICROPHONES and ACOUSTIC DEVICES 

225 W. Huron St., Chicago 10, III., Cable. SHUREMICRO 

SERVICING -TEST INSTRUMENTS 

Since the nonelectronic meter is free 
from these weaknesses, its inherent ac- 
curacy is higher. 

4. Simple operation. There are two 
controls, one for range aad function 
selection and one for bringing the in- 
dicator to zero on resistance measure- 
ments. Reduction in the number of con- 
trols reduces the chance of error in 
making measurements. 

5. The meter's extreme sensitivity 
makes it possible to measure the direct 

output of thermocouples, photocells, and 
other types of low- output transducers 
and reproducers without using pream- 
plifiers. 

6. The input resistance, higher than 
that of a typical v.t.v.m. (usually about 
11 megohms) when the 269 is used on 
its 160 -volt or higher range, loads cir- 
cuits very lightly. Even on the 40 -volt 
d.c. range where the input resistance 
is 4 megohms, a.g.c. and a.v.c. voltages 
cen be read with accuracy approaching 

Key to 
Position Function 

Number 

1 Open 
2 800 volts a.c. 
3 160 volts a.c. 
4 40 volts a.c. 
5 8 volts a.c. 
6 3 volts a.c. 
7 1.6 amp 
8 160 ma 
9 16 ma and 16 amp 
10 1.6 ma 
11 160 as 
12 16 tta 

Switch Positions 

5K 2\ 250K OHMS ADJ 

IOTA IES1020A 

Position 
Number 

Function 

13 R x 1 

14 R x 10 
15 R x 100 
16 R x 1,000 
17 R x 10,000 
18 R x 100,000 
19 1.6 volts d.c. 
20 8 volts d.c. 
21 40 volts d.c. 
22 160 volts d.c. 
23 400 volts d.c. 
24 1,600 and 4.000 

volts d.c. 

o 
o 

o o SI-c FRONT 
o o 
o o 

o o 
o o 

° o o 

2IOMEG 1 

4KV MULTIPLIER 
ASSEMBLY 

POS N FUNCTION 

2 
3 
4 
5 

9 
0 

2 
3 
4 

$ 
7 

9 
20 
21 

23 
24 

OPEN 
600N1C 
160VAC 

40V(AC 

3VAC 
1.6A 
160MA 
Id66 616A 

1600 

R7II 
RX10 

R%IÑO 
R X ION 
R X X)0K 
1.6V0C 
6VDC 

1.6KV OC 

4 KVDC 

523K 

o 
o 

o 
O 

O 

12.5K S 20K 51790 5178 SIB 
RER ASSEMBLY 

IAPPROX 130 

.1 600V 

POS OUT 

3.2MEG 600K 160K 25K 

85K 

1 

(ARBOFILM 

I 1.8K BOBBIN 
I ! APP 2K 

15 

.5 

5 

48.8 

22.5 

I 

I6A SHUNT-267MV 

*CALIB TO MATCH 

.01667 

a6Á 

SW VIEWED FROM FRONT 

IN OPEN POS 

CAM 

Fig. 2- Schematic of the model 269 
multimeter. D.c. voltages are measured 
with a sensitivity of 100,000 -ohms -per- 
volt. 

RADIO -ELECTRONICS 



WE BELIEVE Norman Foster's recent advertisement in the Chicago 

"TV Guide" is of interest to the entire television and radio industry. Consequently, with Mr. 

Foster's permission, we are reprinting it here as a public service for every television and radio 

service technician in America. 

NORMAN FOSTER 

UNFORTUNATELY 

(HARRY KAMER, President) 

SPRAGUE PRODUCTS COMPANY 
Distributors' Division of the Sprague Electric Company) 

North Adams, Massachusetts 

S'BtauOE Oa e4 C/G¢¢d e4 0. ?F6, 

THE ENTIRE TV SERVICE INDUSTRY MUST SUFFER 

83 

HERE IS WHAT I HAVE DONE TO GUARANTEE YOU HONEST TV SERVICE 

1. The name, Foster Television is not taken from a street, a deck 
of cards, or a country, and it is not an adjective. It comes from 
the name of its sole owner, Norman Foster.) have spent 22 years 
in the Radio, Electronics and Television service business, and in 
these years I have worked for just about every type of Operator, 
good, bad and indifferent. When the time came that I could open 
my own business, I decided that because of the reputation that 
the Radio and Television repair business has always had, a com- 
pany operating so honestly that they could invite their customers 
into the shop to watch their work being done could be a success. 
The volume of business we did last year proves I was right. 

2. The reason that a service man would attempt to sell you 
something you do not need is because he had something to gain 
personally. Many Television service operators hire men, driving 
their own cars, on a percentage basis. This is advantageous be- 
cause the service company can be in business with practically no 
investment. Under these conditions if this man needs money, 
it's only human nature that he is going to want to do the thing 
to your television set that will make him the most money- 
whether it be 5 tubes or haul it to the shop. 

3. Every man that I have, works by the hour and punches a time 
clock. He drives a company owned new truck bearing my name 
and his equipment and uniforms are furnished to him without 
charge. He has orders to repair your set in your home whenever 
possible. He receives the same amount of money whether he re- 
pairs 1 set or 10, and whether he charges $1 or $10. His rate of 
pay and his advancement are based on the number of sets he can 
repair in the home. 

4. Our service call price is a flat $3 and covers all labor necessary 
to make any repair possible in your home except cleaning a 
screen, for which we charge $1 extra. It is evident that on this 
basis we do not make money on every job, but with the large 
volume of business we do, it has averaged out to a modest profit 
at the end of the year. You can bring your set into our shop and 
not only save this service charge, but also see it repaired while 
you wait. There is no minimum charge on this service. You pay 
only for the actual time spent on your set. 

S. How fast can service be? I have a large fleet of trucks operat- 
ing throughout Chicago from 9:30 A.M. to 11:00 P.M. I do not 
advertise one hour service and I do not believe that anything but 
a coincidence could give such fast service. Because it is impos- 
sible to predict in advance how long each job will take a man, the 
best we can do is to offer same day service. Occasionally at this 
time of the year, bad weather causing slow driving, makes it 
necessary to postpone calls received late, until the next day. 

6. Quality of parts. I use only nationally advertised tubes and 
parts. Every tube I sell is new, fresh and cartoned, bearing a 

name and a date, and is coded by the manufacturer to indicate 
that it is a tube manufactured and guaranteed for replacement 
use. I do not use bulk or surplus tubes. Every picture tube I 
sell bears a serial number and has a factory registration certificate 
to guarantee that it is a new first quality tube. I do not sell re- 
built or rejuvenated picture tubes. I use only Sprague plastic 
sealed condensers, which are far superior to the parts used in 
many TV sets. 

7. I guarantee every part I replace for 90 days. If a part or tube 
I have replaced fails, it is replaced at absolutely no charge to 
you. Our guarantee is further underwritten by the American 
Mutual Liability Insurance Co. by arrangement with the Ray- 
theon Manufacturing Co. 

E. I have not satisfied everybody and I do not claim to. I can- 
not repair a set that needs a new picture tube for $3 and I 
cannot give a $60 service contract with each call. Nothing less 
would satisfy certain people. However, if you hear a complaint 
against Foster Television, that same person will generally have 
one against the plumber, the auto mechanic, the dentist and 
nearly everyone else who is unfortunate enough to do business 
with him. I need and value your patronage and I will sincerely 
respect it. 
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YOU CAN DEPEND ON 

f_ce ->t ./ 

Open 9:30 am -8:30 pm 

Home Service to 11 pm 

Sundays 11 am -3 pm 

HUmboldt 9-0911 

FOSTER TV 
2922 MILWAUKEE AVENUE 

CHICAGO 
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SERVICING -TEST INSTRUMENTS 

that of a v.t.v.m. With the 269, the 
input resistance on the 40 -volt range is 
the same as on the 200 -volt range of a 
conventional 20,000 -ohms- per -volt in- 
strument. At low voltages, the 269 can 
be read with greater accuracy on the 
40 -volt scale which is calibrated with 
0.5 -volt divisions. 

On the 160 -volt range, the resistance 
(16 megohms) is nearly half again as 
large as the input resistance of a typi- 
cal v.t.v.m. On the 400 -, 1,600- and 
4,000 -volt ranges, the input resistances 
of the 269 are 40, 160, and 400 megohms, 
respectively. 

The circuit of the 269 is shown in 
Fig. 2. Full -scale d.c. voltage ranges 
are: 1.6, 8, 40, 160, 400, 1,600, and 
4,C00. A 240 -megohm resistor in a 
screw -on prod adapter is supplied with 
the instrument for measuring voltages 
on the 4,000 -volt range. A special high - 
voltage probe is being manufactured as 
an accessory to permit the 269 to be 
used to measure voltages on the second 
anode of present -day picture tubes. 

A.c. voltages are measured with 
5,000 -ohms- per -volt sensitivity on full - 
scale ranges of 3, 8, 40, 160, and 800 
volts. Resistance ranges are 2,000, 
20,000, and 200,000 ohms; and 2, 20, 
and 20C megohms with center -scale 
readings of 18, 180, 1,800, 18,000, and 
180,000 ohms, and 1.8 megohms. Full - 
scale current ratings are 16 and 160 
µa, 1.6, 16, and 160 ma, and 1.6 and 
16 amp. 

Although the meter has a 10 -µa 
movement, its lowest full -scale current 
range is 16 µa. Since the meter is 
shunted on all current ranges, the 
shunt damps it and minimizes the 
chances of damaging the meter when 
it is used on the lowest range. 

A separate tip jack is used to insert 
a 0.1 -µf blocking capacitor in series 
with one of the test leads when meas- 
uring a.f. output voltages. The ranges 
are the same as on a.c. except that the 
maximum voltage is 160. Audio volume 
level can be read by using the a.c. 
voltage circuits and a decibel scale. The 
scale is calibrated from -12 to +11 db 
and is based on a zero power level of 
.001 watt across 600 ohms. The scale 
is read directly with the selector in 
the 3 -volt a.c. position. When the selec- 
tor is in the 8 -, 40 -, and 160 -volt a.c. 
positions, the readings are corrected by 
adding 8.5, 22.5, and 34.5 db respec- 
tively to the scale readings. END 

"It plays only "" hen the plu;: i- out 
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 to servicemen 
who really want to 

learn to use the 

OSCILLOSCOPE 
fully and accurately! 

A complete 
guide to using 
the handiest 

service instru- 
ment of all ... 
... On all kinds 

of jobs!... 
Written so you 

can really 
understand it 

SERVICING -TEST INSTRUMENTS 

MODERN OSCILLOSCOPES 
AND THEIR USES 

By JACOB H. RUITER, Jr. 
of Allen B. DuMont Laboratories, Inc. 

326 pages, 370 illustrations, $6.00 

Like most servicemen. you're probably read 
a lot about oscilloscopes -but still don't 
know limo to wee them as well os wooed like 
to. 

If so. here's the book you've been look- 
ing for! 

In MODERN OSCILLOSCOPES AND THEIR I'SES. 
Mr. Rutter starts right at the beginning. Ile shows how 
oscilloscopes are designed and how they work. Then he ex- 
plains exactly how. why and where to use them. 

No involved mathematics. No puzzling theoretical dis- 
cussions. Instead, this world famous authority gets right 
down to earth in answering the questions that have prob- 
ably kept you from taking !ati adrontaoe of the money - 
making service possibilities in oscilloscopes. 

HOW TO HANDLE TOUGH JOBS 
EASIER AND FASTER 

I rom routine troubleshooting to handling 
the toughest realigning and adjusting Jobs. 
each operation is carefully explained. These 
include determining where and how to tine 
the oscilloscope; how to make connections: 
how to adjust circuit components: how to 

set the controls -AND. ABOVE ALL. HOW TO ANALYZE 
l'ATTEItNS. From dozens of pattern photos you see and 
learn to recognize patterns that are wrong. nearly right 
and esortly right! 

SAVE HUNDREDS OF DOLLARS 
IN AM -FM -TV SERVICE TIME! 

Itoiy servicemen have told us that the tele- 
vision service section of MODERN OSCIL- 
LOSCOPES alone is worth the entire price of 
the book. Here you get exact procedures for 
aligning the I -I, stages; aligning V -F tuned 
circuits In the mixer stage: checking gain 

M the picture I -F stage by stage; troubleshooting the 
sweep circuits . and dozens of other John. Similar big 
sections cover use of the oscilloscope to "t t 

servicing and other electronic ' " 

No 

Above -Front view of the Zcoith (ri -et. 
The set measures 7 x 4 x 412 inches, 
and weighs a little less than 3 pounds. 
Right -Rear view of the same receiver. 

New Features in Midget Set 
Some new techniques have been used 

in one of the latest small a.c. -d.c. re- 
ceivers. Zenith's Crest, smaller than the 
average portable, employs some features 
normally found only in portables, but 
for special reasons. 

The Zenith K412 (chassis 4K01) is a 
4 -tube plus selenium rectifier set, with 
a ferrite rod antenna. In this, it follows 
the general trend in modern midget re- 
ceivers. But the tubes are not the minia- 
ture 12- and 50- volters expected in such 
a set. The oscillator is a 1R5, the i.f. 
amplifier a 1U4, the detector -first audio 
amplifier a 1U5, and the audio tube a 
3V4. 

The main reason for the tube comple- 
ment is instant warmup. Since there is 
no time lag in the selenium rectifier, it 
is possible with filament -type cathodes, 
to have the set start immediately it is 
turned on. 

Now that the television set is being 

-23t 26% 

TO 11V 0 600KC 104555C 

IRS eer 

increasingly used for long -term (in 
minutes) entertainment, and the radio 
more important as a source of news 
reports, weather bulletins and similar 
material, perhaps this start -up- and -go 
featnre will assume considerable im- 
portance. 

The antenna is in the handle, where it 
is clear of the set when the handle is 
raised. Wires entering the ends of the 
handle can be seen in the ends of the 
handle bearings in the rear photograph. 

The receiver uses printed- circuit tech- 
niques. The audio coupling unit enclosed 
in dashed lines and marked U -1 is a 
Centralab Cott plate. 

Other than the antenna and printed 
circuit unit, the most impressive feature 
is the external appearance of the set, 
which is possibly the most highly styled 
unit of its size on the market. This can 
be seen plainly from the photo at the 
top of this page. END 
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'chematic diagram of the Zenith chassis 4K01, including stage voltage gain figures. 
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Get the picture! 
Transistors, UHF, color will make sweeping 

changes in television. High fidelity is 

revolutionizing audio. Day by day, electronics 

is striding forward. How can you keep up 

with it? Read RADIO -ELECTRONICS regularly 

and get the over -all picture. Subscribe 

now at these low rates. Assure yourself 

of getting the best technical articles 

on TV, radio, audio and high fidelity every month. 

Ell E.- - 
Mr. 

Me 

3 YEARS $8.00 2 YEARS $6,00 1 YEAR $3.50 

25 West Broadway New York, N. Y. 
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Noncan SEE / /eckgeiten.ce... 
HEAR feie t/Oience 

in the NEW 

RI tIPA frit' 

m.tioq.ny-Model MF 
nclowre nd Spe.b. rn Modl MF 100 S 

J rr e l!f ~lire STYLING -A cabinet designed by Maurice - 
w'ith simply. mndernclasaical lines that will smartly blend 
in and grace any decor. The new Brillante will be admired 
by everyone. 

BEAUTY- Glowing with the splendor and lustre 
of fine woods -hand rubbed to a rich patina of 
fine furniture -the new Brillante -in either 
genuine honduras mahogany or blonde korina- 
is truly masterpiece of woodworking art. 

/I' /f///P/I'//!'P PERFORMANCE -An enclosure and 
high fidelity speaker system designed as unit that 
reproduces smooth, fundamental bass and bright, clean 
highs-every nuance of tone -from the softest pianissimo 
to thunderous fortissimo. 

QUALITY -The new Brillante marks an epoch in design 
and engineering. Produced by Utah -a pioneer and 
leader for over 30 years in the field of sound engineering 
-the name Utah assures the finest quality in design, 
engineering, production and performance. Quality is built 
right in. It is right -because it is built right by Utah. 

RADIO PRODUCTS CO., INC. 
1250 Washington St., Huntington, Indiana 

OPPORTUNITY ADLETS 
Rates 1;# per word (Including name. address and 
initials). Minimum ad 10 words. Cash must accompany 
all ads except those placed by accredited agencies. Dis- 
count. 10% for 12 Issues. Misleading or objectionable 
ads not accepted. Copy for November Issue must reach 
us before October 21, 1953. 

RadioElectronies. 25 W. Broadway. New York 7. N. Y. 

SPEAKERS REPAIRED at wholesale prices. Guaranteed 
workmanship. Fast service. Amprite Speakers Service, 
70 Yesey St., New York 7. N. Y. 

TUBES AND EQUIPMENT BOUGHT. SOLD AND EX- 
CHANGED. For fair deal send details to B. N. Gensler 
W2LNI. 136 Liberty. N. Y. 8. N. Y. 

'F.1NTED -USED COIN- OPERATED RADIOS GOOD 
.onditlon. Quote best price. B. Kugler. c/o Chas. C. Giles. 
Clinton. South Carolina. 
"RADIOBUILDER" MAGAZINE FOR EXPERIMENT - 
ers, Beginners. 12 Issues 91.50; Copy 15e. Unusual catalog 
free. Laboratories, 1131 -B Valota, Redwood City. Cali- 
fornia. 

WANTED: AN/APR-4, other "APR-". "TS -" IF - . 

ARC -1. ARC -3. ART -13. BC -348. etc. Microwave Equip- 
ment. everything Surplus. Special tubes. Tec Manuals. Lab 
Quality Equipment. Meters. Fast Action. Fair Treatment. 
Top Dollar: Littell. Falrhills Box 26. Dayton 9. Ohio. 
KITS ASSEMBLED, UNITS CONSTRUCTED FROM 
schematics. Audio amplifiers our specialty. Nell Labora- 
tories. Apt. 2A. 184 Prospect Place. Brooklyn. N. Y. 
TUBES AND EQUIPMEN^! BOUGHT. SOLD AND EX- 
CHANGED. For fair deal send details to B. N. Gensler 
W21.511. 136 Liberty. N. Y. 6, N. Y. 
TV FM ANTENNAS. ALL TYPES INCLUDING UHF 
Mounts, accessories. Lowest prices. Wholesale Supply Co.. 
Lunenbutg 2. Mass. 

You can't keep up with u.h.f. TV without reading 
the articles in future issues of 

RADIO -ELECTRONICS 

SERVICING -TEST INSTRUMENTS 

SOME UNUSUAL 

SERVICE JOBS 

The Missing -Coil Case 

I was called in to repair a small 
Canadian console combination AM radio 
and phonograph. The owner explained 
that it had been repaired only a short 
while before and that it had not given 
good service since. The set was dead. It 
took almost 30 minutes to get at the set. 
The chassis, two speakers, and record 
player were all crowded into close 
quarters. 

At first glance, there seemed to be 
something radically wrong with the cir- 
cuit or chassis but I couldn't put my 
finger on it. On one side of the r.f. end 
of the chassis was a 6SA7 with a wave - 
trap coil and trimmer capacitors. On 
the rear were two more capacitors 
which appeared to be padders. At the 
antenna end of the chassis were three 
upright coils with trimmers and a mica 
trimmer capacitor mounted on what 
seemed to be the fragment of a coil 
form. Although I studied this closely, I 
could not confirm my suspicions just by 
looking. Two -band sets like this one 
may have up to eight coils or only two. 
There was nothing to indicate that the 
set had an r.f. stage, so I concluded that 
the three coils were all that were 
needed in the set. 

Studying these coils closely, I noticed 
that one coil form had a replacement - 
type antenna primary coil pressed down. 
over it and, strangely enough, both ends 
of the primary were grounded. The 
tubes checked good, so I set to work 
with the signal generator. A 455 -kc 
signal applied to the 6SA7 signal grid 
went through the i.f. transformers with 
very little peaking being required. So 
far, so good. 

A check of the 6SA7 circuit showed 
two leads going to the control grid. One 
went through a 1- megohm resistor to 
the secondary of the first i.f. trans- 
former. (This was probably the a.v.c. 
lead.) The other lead went to the tuning 
capacitor and band -switch through a 
250 -µµf capacitor and 56 -ohm resistor 
connected in series. 

A 1460 -kc signal would pass through 
the set when applied directly to the grid 
of the 6SA7 but it would not pass 
through the 250 -µµf capacitor. Close 
observation showed that both ends of 
the resistor were grounded. This effec- 
tively grounded the stator of the tuning 
capacitor. Removing the grounds from 
the resistor made it possible to feed an 
r.f. signal into the set from either side 
of the resistor or the stator of the tun- 
ing capacitor. The signal could not be 
pushed through from the antenna post. 

Finally, I was able to pull in a strong 
local station at about 1420 kc. The 
short -wave band was still dead. Tuning 
toward the low end of the band I re- 
ceived weak signals at 1,000 and 700 kc. 

RADIO- ELECTRONICS 



THIS BOTTLE 
TURNS 
SEVEN YEARS 
INTO 
SEVEN MONTHS 

89 

'Test blocks of pole wood are fed to destructive fungi in 
bottles like this at Bell Laboratories. Wood rests on soil 
which controls moisture conditions and promotes fungus 
growth. Test speeds search for better preservatives. 

A boring is taken from a pole section to 
see how far preservative has penetrated. 
For poles to last, it must penetrate deeply 
and be retained for a long time. 

SEPTEMBER, 1953 

This year the Bell System is putting 800,000 new 
telephone poles into service. How effectively are 
they preserved against fungus attack and decay? 

Once the only way to check a preservative was 
to plant treated wood specimens outdoors, then 
wait and see -for seven years at least. Now, with 
a new test devised in Bell Telephone Laboratories 
most of the answer can be obtained in seven months. 

Cubes of wood are treated with preservatives, 
then enclosed in bottles with fungus of the most 
destructive kind, under temperature and humidity 
conditions that accelerate fungus activity. Success 
- or failure - of fungus attack on cubes soon reveals 
the best ways to preserve poles. 

The new test has helped show how poles can 
be economically preserved for many years. It is 
another example of how Bell Telephone Labora- 
teries works to keep down the cost of your telephone 
service. 

BELL TELEPHONE 
LABORATORIES 

Improving telephone service for America provides 

careers for creative men in scientific and technical fields 
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PAMPER 
YOUR T V 
AND 

RADIO SETS 

WITH DEPENDABLE 

MITE® 
REPLACEMENTS 

I 
DOMPOSITION RESISTORS 

Tiny, yes ... but what dependability, rug- 
gedness, and stability! And they provide 
an extra margin of safety -being rated at 
70C rather than 40C. Completely sealed 
and insulated by molded plastic, they meet 
all JAN -R -11 requirements ... are avail - 
able in t/z, 1, and 2 -watt sizes in all RTMA 
values. 

Because the resistance material in these 
units is solid- molded -not sprayed or painted on- continued use has 
practically no effect op the resistance. Often, the noise -level decreases 
with use ... and they provide exceptionally long, trouble -free service. 
Rated at 2 watts, with a good safety factor. 

BROWN DEVIL n AND DIVIDOHM RESISTORS 

BROWN DEVIL fixed resistors and DIVIDOHM 
adjustable resistors are favorite vitreous - 

enameled units! DIVIDOHM resistors are avail- 
able in 10 to 200 -watt sizes; BROWN DEVILS in 5, 

10, and 20 -watt sizes. ' 

WRITE FOR 
STOCK 

CATALOG 

OHMITE MFG. CO. 
4895 Flournoy St. 

Chicago 44, W. 

Be Rght With ... 

-I INIMIITIE 
RHEOSTATS RESISTORS TAP SWITCHES 

SERVICING -TEST INSTRUMENTS 

The 1420 -kc signal came in again at 
600 on the dial. The low- frequency pad - 
ders had no effect on the performance 
of the set. Suddenly, I realized that my 
first guess was correct. There was no 
antenna coil for the broadcast band. 
Obviously it had broken off and had 
not been replaced. 

I installed a midget broadcast an- 
tenna coil and was about to wire it into 
the circuit when I noticed that there 
was a ground across the short -wave 
antenna coil. I completely rewired the 
band -switch and connected the new 
broadcast antenna coil and trimmer to 
it. The broadcast antenna trimmer was 
the one which was mounted on the stub 
of the original antenna coil form. 

Realigning the front end restored 
normal operation on both bands. - 
S. O. Harries 

The persistent buzz 
I plugged the set in for a warmup. 

After listening for a minute from one 
end of the band to the other, I advised 
the customer his set would be ready in 
ten minutes if he cared to wait. 

It was an a.c: d.c. table model emit- 
ting an annoying buzz which changed 
in pitch with slight taps on the chassis. 
A microphonic tube, loose connection, 
or at worst a rubbing voice coil in the 
speaker, I quickly surmised. 

After about thirty minutes of con- 
tinuous checking, the customer reluc- 
tantly left on other business. The prob- 
lem intrigued him also, and I promised 
to call him when the set was ready. 

Another hour and a half and I was 
ready to begin tearing hair. However, 
other sets had priority, so I began to 
tackle them. Then I could devote full 
time later to the puzzle. 

That night was a fitful one, but I 
awoke with a hankering to attack this 
little job with vigor. The set was 
stripped piece by piece, including the 
i.f. cans. 

Now, satisfied that I had completely 
overhauled the set from antenna to 
speaker, I plugged it in again. What's 
that? The same old buzzing sound! 

I grabbed for the telephone to call 
the customer and tell him in no un- 
certain terms to come and get his 
radio or relieve me of responsibility 
for my acts. We radio technicians must 
be a curious lot, for I released my hold 
on the handset. After all, admitting 
defeat on a simple job like this! Push- 
ing the radio over to one end of the 
workbench, I continued work on other 
jobs at hand. 

About two days later while servicing 
another a.c -d.c. set I reached over and 
switched the '47 pilot from "It" rather 
than walk to the stockroom for a re- 
placement. I turned on this other set, 
and almost jumped out of my shoes 
when I heard the familiar buzz again! 

Afterward I was sorry my temper 
had run loose enough to allow me to 
crush that little pilot light to bits! My 
only conclusion was that the filament 
must have been minutely intermittent, 
close enough to glow and yet arc over. 

That a ten -cent service job could 
unnerve a guy so much ! -Don Luoma 

RADIO -ELECTRONICS 
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REGENCY UHF 

CONVERTER 

UNIVERSAL - CONVERTERS 
ALL SETS - the only on 
latter recommended for the 
5 000.000 split sound and 
Idro TV sets now in use as 
well as all intercarrier TV 
eí5 S37.46 HET 

Bogen UHF 
Converter . .$31.24 

JFD UHF-VHF 
ANTENNA 

Efficient on all channels. 
Uses conical element and re- 
flector for VHF an:J "bow- 
tie" for UHF. Equipped 
with printed circuit an 
tonna coupler for excellent 
signal transfer into single 
transmission line. Easy to 

Cnlall. ....$11.20 

RADAR 
TYPE TV 
ANTENNA 

For UHF and VHF 
RECEIVES ALL CHANNELS 

WE FINALLY DID IT 

You ordered so many thousands of these ra 
dar type TV Antennas. that She cost has 
come down through the savings of miss 
production. 

WE ARE PASSING THESE SAVINGS 
ON TO YOU: 

The only TV antenna with the m ney.ha,h 
guarantee with the n Electronic Dipole 
Separators. Unbeatable for fringe area and 
DK at this low. low price we cannot mention 
manufacturer's name 
Less Mast $18.75 
5 ALUMINUM MAST heavy !triage Ica' 
diem. with interlocking nd. Slip two sec- 
tions together for a tonfooter 5 00 
lac h 

TV Antennas 
10 Element conical 

. . rugged through - 

out 
Only 

$395 
Doable bay array. with 
stacking bars 57.75 

4 Boy array. with har- 
and stacking 

514 95 
ness 
bars 

S Element Conical. 
Only 52 95 

JFD 
BOW 
TIE 

REFLECTOR 
UHF Antenna 
Bowtle Reflector 
Ultra. high Cain 

Completely assembled- 
ready mount 

a UHF easy - asy to 
stark for two or 

Snvle Bar $4.50 
Two Oa c0mlrt. Sa 5 

TELEVISION PICTURE TUBES 
SIZE 

SEND US YOUR 
ORDER AND MFE 

WILL SNIP 
FROM STOCK 
IMMEDIATELY 

PRICE SIZE PRICE 
7 laek....S17.99 111 Inch. ...519.95 

lack.... 23.00 17 Inch.... 
10 lach.... 12.95 19 Inch... 
12 lach.... 111.95 20 inch.... 
14 lach.... 17.95 21 Inch.... 
1s (eels.... 19.91 24 hock.... 

27 lach.... 
METAL TUBES Sl.si extra per tube 
Electrostatic Tubes $1.50 extra per tab' 

WELLER SOLDERING GUNS FILTER 
Brand New Mcdels Model Watts 

WSl0O ISO 
Sl n,;le heat SB. 77 Service Dealers Net 
S- 500 -27S 
Single heat 9 75 
WD.135 
150.200 
Dual heat 10.73 
D SSO 
275.350 
Dual heat 11.71 

20.05 
23.95 
24.95 
2á.9S 
5.95 .55 

ONE FULL 
YEAR 

WARRANTY 
ON ALL 
TYPES 

DTV CONVERSION KITS 
Easily Installed 

coeslstiiq of rectangular tube. 70 degree 
Yoke, beautiful mask, flyback transformer 
end width coil. 
11' Conversion Kit. as *ove. complete 
2o' Conversion Kit, as above, complete 
11' Conversion Kit, as above. complete 
+4' Conversion Kit. as above, complete 
27' Conversion Kit, al above. complete 

$24.95 
29.95 
31.95 
69.95 
89.95 

CONDENSERS 

RESISTOR KITS 
Insulated 1 . I and 2.watt a..o,im. nt n, <.. 
tepid values. I R C. Onm,ie. StarsooIe. $2.95 peer, a etc.. 100 vor JL .7 

300 OHM TWIN LEAD 
55 .t I. 100 ti S 1 59 

1.000 et. 13 95 
20 Ga, n 1 N 

1.000 fO t 
M.I. 100 ft 

I6 95 
9 

UHF TUBULAR 300 OHM LISE 
1.000 it sia ',0 

100 it 4.95 

Price. Fresh stock. 
50 mid c' 25V 
50 mid c 50V 

ác10 mtd 150V 
30 20 mid c 150V 

.19u 

.39e ea. 

/u old 150V .35 el. 

1040 mid 150V 
40 mid 150V 20.25V 39 

tl 
RO mid 150V 

R mid ' 550V 

R t ínld ' . 450V 
10 10 c 150V 

10 10 mid ' 050V 
100 25V 

20 mid . 050V 
10 400V 

30 mid l'. r'V 

170 20 

P. M. SPEAKERS 
12' COAXIAL PM SPEAKER{. High 
Fidelity with Crossover alter 
asonN; 

aache. 
20 watts; 40.19.000 BM It. 

R m G1!.95 
IS" COAXIAL 
20.17.000 ces. ea $19.95 
Very Met ewlity- NATIONAL [RANDS. 
Ine,vldoslly Packed. 
3' ....ea. $1.35 " ....a. 53.23 

S.10 
S "... 1.55 12" ...ea. 5.93 
6" 5P ECIAL PRIG 4a. 1.79 

Teleron TV Wave Trap 
For VHF Channels 2 through 
13. Clears VFW pi stops 
.nterfe.ence at 

.21 el. 

.29 el. 

.39 el. 

.44e, 

39e1. 

TUBE 
KITS 

Model 300 

Precise 

Oscilloscope 

Here Is the Buy 

Brs, BRANDS AT 
BEST PRICES 

30. IT. IRS. ISS 52.19 
304. IT4. IRS. ISS Lest 

Value SS 00. Tune It, 
35my 

S1 98 
. IT. ISS. IRS L,st 

Value 57 iO. Tun. Kir 
51.91 lu.. 354. ISS. IRS. L.st 

Value 57 ICI. All Four 
Tubes to. SI.98 

11703. IUS, 354, IRS. IT. ACDC Portable Rat. 
All for 12.49 

12.476. 12B46. 128E6. 
35W. SOBS. S Tubas 
for 12.59 

SOL6GT 7525GT 125o7GT. 
125076. 125Á7G 5 
T., n.a for SS 22 

MISCELLANEOUS BUYS 
I. F. TRANSFORMER-4H Ka ate 
PILOT LIONTS, T N.. 47 

10 er See; 100 ter 53.05 
VOLUMI CONTROL! with SWITCH. 

2" shaft. 1 Men. R meth 44 mit - .34. 
SINGLI ION TRAPS See 
DOULe IDO TRAPS ea. tos 
OUTPUT TRANOFOOOOOOOSe SOLO 21e ler 
.foot LINZ CORD UL 10 Per Sí.15 
TV 1 OCR CORO! ea. 410 

VTVM 
PRECISE 

Vacuum Tube Volt. 
Meter. I T accu- 
racy ceraen3c preci- 
sion resistors; Coax 
DC connector: FM 
zero alignment 
scale: burn -out 
proof circuit. rugged 
oversize 4. 2 meter. 
Model 909, factory 
wired 544.96. 
909" -KIt 

25.98 Onl 

7 tube sire. Sweep magnifier. c mpiet. 
push -pull frcm Input through output. 
Vertical sensitivity better than 10 milli. 
volts. Bandpass O 3dh., O to 
FIVE me complete with phasing control, 
blanking control, Intensity mod. and 
self -measurement peak to peak feature. 
with DC amplifiers throughout as found 
only In scopes selling for over r 5950.00 
Exclusive. easy maintenancefeature. 

In kit 59495 /arm ONLY 

Com Ietel wired... ..5199.50 
ST -PASS CONDENSERS \fail 0o Condensers as.«w $8.95 

000 -VOLT 400 -VOLT 
.001....114 .01 ... Sc .05 mit B0. 7c .002.... e .02... e .2 mnd... ea. 7e 
.005.x..0 .05. Ile .25 mid ea. 12e 
.1 . Ile .5 mit... ....ea. ISO amJA NIPCO T1rWIAS 

Tenn Leed Type-300 Ohm 
20 Gauge -7 Strad No. 28 AWO Capperweld Wire 
for Maximum Strength and Maximum Flexibility. 
Constant Impedance antler all eondltbne. Th LL 

Line Is cri attractive nosy 1w handle UHF TV lead 
for maximum simnel 
1000 ft. 647 M 1.00 ft. 15.0 

Lifetime Chimney Mount 
.?1r11 

TENNAKIT 
Add to Any Antenna AllAnal Sao Mount, UL Approved 

Twin lead Lightning 
Lead, 

Anaster. SO 

Screw ire fern{ -Ra 2 Insulated 
Mast ltandOH. 1 ft. weather Proof 
Mast 1 " oar 53.95 

Strop with HEAVY 
ach 

erses. 30 - 300 h T I Ire d 30 H. of Stainless $3.00 M. net $1.75 ZINC BRACKETS for dealers who sell quality 
All UHF channels $2.75 Chimney Mount for TV and ont 51.49 ea. 

SSlM1ER1 

R1Nbrs 
75 mil. le, 

100 mil. sec 
150 mil .11.32 
200 nid. 1.15 
250 mil. 1.85 
300 mil. 1.04 
350 mil. 2.41 
400 mil. 2.55 
450 mil. 2.51 
SOO mil. 2.64 

one. te ttaeh. Steel 

t?'? 
TERMS 257. DEPOSIT wlta order, balance C.O.D. ALL shipments F.O.I. Chicago. ORDERS LESS THAN 55.00 -51.00 SERVICE 

CHARGE. CABLE AD Sa CONTULAD. These prices sup de all previously advertised prices, subject to change ' a 

Write Ter 

eon frees 

BARGAIN 
CATALQ6 

100 347 
Pilot lights 

5295 
10 for 

394 

Picture 
tube 

brightener 
$1.69 ea. 

Indoei 
UHF antenne 

57 -et 

OutdaeI 
UHF antenne 

$4.77 

RMI ! converter. i All UHI 
channels 

S29.63 

TV 7 -set 
ant 
couplers 

$1.17 ea. 

tgFlyback 

Transformer 
TV Horizontal 

output, univer- 
sal replacement, 

14,500 V. 

57.49 re 

70 degree 
cosine year 

with 4 leer; 
and network 

$2.95 ea. 
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Servicemen! 

Field Strength Meter 

Model M -8104. More new features than 
any other unit at this popular price. 
Reads signal strength directly from the 
dial from 10 to 100,000 microvolts. 
A serviceman's time saver to mea- 
sure actual TV picture signal strength. 

Cross Dot Linearity Pattern 

Model G -8004. Philco's new 
unit for the finest possible line- 
arity adjustments when a station 
pattern is not available. It pro- 
vides extreme versatility of per- 
formance and design at amazing 
economy of operation. Light, 
rugged and portable it's the 
new leader in test equipment. 

CHECK THESE 

PH I LCO 
TEST EQUIPMENT 

FEATURES 

,/New Low Prices 

1/ New Circuitry 

1 /New Styling 
d¿J 

VHF to UHF Signal Generator Adapter 

Model G -8000. The most economical 
system yet designed to produce UHF 
signals for TV receiver tests. Through a 

conversion process using any VHF 
meter this unit produces from an input 
VHF signal, UHF signals having the 
same characteristics as the VHF signal. 

u New Ruggedness 

//New Versatility 

1 /New Accuracy 

NOW YOURS 
ON NEW EASY 
PAYMENT PLAN 

Mutual Conductance Tube Checker 

Model 7052. Tests more different type 
tubes than any unit on the market, from 
subminiature to acorn low power trans- 
mitting tubes. Shorts on tube elements 
can be easily determined, employs 
roll chart instead of cards, for use 
as a portable or counter top unit. 

Dynamic Signal Tracer 

Model 7031. An extremely versatile in- 
strument ... this unit is designed for 
fast diagnosis of radio trouble by 
audibly monitoring RF and AF circuits. 
Can be used to accurately check P.A. 
systems, microphones and phonograph 
pick -up circuits, also localizes distortion. 

RADIO -ELECTRONICS 
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" , 
5 -inch High Gain Oscilloscope 

Model S -8202. This outstanding scope 
is built ro the very highest standards of 
test instruments ... It features the high- 
est gain 10 millivolts /inch, and widest 
frequency range at its popular price. 
Wide sweep ranges allow extreme flexi- 
bility in sweep circuit trouble shooting. 

Philco Circuit Master 
Model 8100. Designed to the most 
rigid of engineering specifications, this 
rugged metal -cased vacuum tube volt- 
meter is by far the finest in its price 
class. Provides unmatched accuracy 
for measuring and aligning where plus 
and minus indications are required. 

Visual Alignment Generator 
Model 7008. Combines in one economi- 
cal instrument functions that can be 
approached only in a cumbersome col- 
lection of costly devices. No special 
scope connections are required for the 
most accurate visual alignment and 
calibration that is possible to achieve. 

3 -inch TV Oscilloscope 

Model S -8200. The most practical port- 
able unit available for bench or field ser- 
vicing. Preset horizontal and vertical 
sweep rates take the guesswork out of 
trouble shooting, aligning and mea- 
suring. Ideal for television because of 
its high sensitivity and wide response. 

UHF Auto -Level Sweep Generator 
Model G -8002. The most modern, most 
inexpensive UHF sweep generator on 
the market. Checks sweep alignment 
with any test oscilloscope. Its output is 
controllable and leakage is negligible 

makes possible over -all trouble 
shooting and testing of low level units. 

Appliance Tester 
Model 5007. The ultimate in versatility. 
A one package, all purpose, portable 
appliance service unit. Permits over -all 
analysis of refrigerators, ranges, air 
conditioners and household appliances. 
With "pick -up" elements to deter- 
mine temperature and built -in voltmeter. 

Philco Circuit Tester 

Model 8102. A general purpose volt - 
ohrneter that challenges comparison. 
Utilizes 1% resistors throughout to 
insure maximum accuracy. Tests AC 
voltage ranges of audio and high im- 
pedance AC circuits where a vacuum type 
voltmeter would normally be required. 

Cathode Ray Tube Checker 

Model 7053. Will accurately test all 
picture tubes used in home TV receivers. 
Special cathode -ray tubes are easily 
checked by using plug -in adapters. 
Eliminates trouble shooting guesswork. 
Neon lamp indicates shorts and open 
elements in the electrodes of the gun. 

MAIL THIS COUPON FOR NEW 
FREE BOOKLET 

or see your Philco Distributor 

PHILCO CORPORATION 
Accessory Division 

Allegheny Ave. & "A" St., Philo. 34, Pa. 

I am interested in the 
Philco Test Equipment 
shown here. Please send 
me details of your SPE- 
CIAL PURCHASE 
PLAN for obtaining 
these units. 

Please send FREE 
copy of your new book- 
let on Philco Test 
Equipment. 

NAME 

ADDRESS 

CITY STATE 
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ATLAS PROJECTORS 

9 models to 
choose from for 
EVERY application 

The performance- proved ATLAS 

Double Re- entrant ('DR') design com- 

bines compactness with unequalled 

high efficiency and uniform response 

in a rugged, stormproof, demount- 

able construction. The larger 

size horns are excellent for greatest 

efficiency and low -frequency 

response. Where space and cost 

limits exist, the smaller horns 

are recommended. For complete 

details on 'DR' Projectors and 

the famous ATLAS line of Public 

Address and Microphone 

Stand equipment .. 

WRITE NOW for FREE Catalog 553 

& 
PUBLICATIONS 

BETTER TV RECEPTION 
New 2nd Edition. 

IT COVERS ALL YOU WANT 
TO KNOW ABOUT 

fringe and low- signal areas 

BETTER TV RECEPTION has 

become the standard guide 
Y 

for the installation techni- 
cian and a popular text for 
TV enthusiasts. 

look No. E &E -TR2 

t. 
receP 

in hinge and 

low signal areas 

I 

$2.50 per copy 
(paperbound) at our store 

For Additional Coverage 
RADIOTELEPHONE LICENSE MANUAL. Typical 
study questions with concise answers for any 
commercial U.S.A. radiotelephone operators li- 
cense. Book No. E &E -RL1 53.75 
RADIO HANDBOOK. GIANT 13TH EDITION. A 
cone- volume library of radio. information with 
extensive, simplified theory. Detailed how-to - 
build -it dato on dozens of items of practical 
radio equipment. Book No. E&ERH13.. 56.00 
SURPLUS RADIO CONVERSION MANUAL. VOL. 
1. Practical conversions. Write for list of con- 
tents. Book No. E&ESM1 52.50* 
SURPLUS RADIO CONVERSION MANUAL. VOL. 
2. Companion to Volume 1. 
Book No. E &E -SM2 52.50 
*Plus any tax. 

BUY FROM YOUR DISTRIBUTOR 
e00 10% 

" aa(, t J EDITORS ndE NG INE E R S. Ltd. 
80% 6 8 9 8 , S A N T A B A R B A R A , C A L I F 

IT'S READY NOW! 

i 

FALL 1953 
EDITION 

ITS GOT 

EVER THING! 

Standard Lines 
Special Buys 

and 

IT'S FREE! 

Repeated by 
Popular Demand 

MAGNIFICENT 

BRITISH 
Hi Fidelity 5" 
PM Speakers 

A sensational value! 50- 

, 12,000 CPS Ronge. Out- 
performs most 8" and 10" 
units. Highly efficient for 
general use in amplifiers, 

radios, TV sets and custom combinations. 
4.6 ohms impedance -1.5 oz. Alnico mag- 
net. Buy now -while we still have stock 
on hand! 
Stock No. C -850 Singly. $1 

. 5 9 51.69. In lots of 4.. 

"All- American" 
TUBE KIT 

12SA7, 12510, 12507, 
35Z5, 501.6- 

$2.99 

"Portable" KIT 

IRS, IU4 !U5, 354 

$2.95 
MINIMUM ORDER 5 5.0 0 

ONCORD RAD- 
io - _r 

lilt 
-11.111111111 Ycnk Send Gont N,.. FREE Con,o,d Catalog 

Drlr. C 

9 el .D[. I.; 
N 

Add,." ........ _..... -..._. 

Phone D19by 9 -1132 

SERVICING -TEST INSTRUMENTS 

SOME IMPROVEMENTS FOR 

CLOCK - CONTROLLED RADIOS 

By S. WALD 

CLOCK- CONTROLLED radio receiv- 
ers, popularly known as "clock - 

radios," are making a strong bid to 
supplant the time -honored alarm clock 
as a means of rousing people out of 
their morning slumber. According to 
the glowing advertising descriptions of 
these devices, we may now be lulled 
gently to sleep to the soothing strains 
of soft music and in the morning be 
awakened by the cheerful voice of our 
favorite announcer. These are worthy 
objectives and should reduce night- 
time insomnia and jangled nerves in 
the morning. 

In practice, however, it has been 
found that a volume level low enough 
to induce sleep is quite inadequate to 
insure reliable morning awakening. 
(We have the reverse trouble: a low 
level at bedtime sounds too loud in the 
morning!-Editor) 

This article describes three simple 
modifications, any of which may be 
added to any clock -controlled radio to 
provide two volume levels-one soft 
for the bedtime operation and the other 
loud for morning operation. 

In Fig. 1, a double -pole, single -throw 
relay is connected so that it may be 
electrically latched in by a manually 

110N31L 6 CLOUT CONTROLLED SW- SI 

VOICE CM 

TO OUT TRANS 
R7VAC AC TO RCVR 

SH BUTTON SW RI 

NSVAC DPST RELAY 

Fig. 1 -Low- evening, loud-dawn circuit. 

operated push- button when the radio 
is set for SLUMBER. The closed relay 
contacts shunt a resistor across the 
voice -coil terminals of the loudspeaker 
to yield the desired low volume range. 
After a short time interval the clock 
turns the radio off and the relay is de- 
energized. When the clock turns the 
set on again in the morning, the relay 
remains unenergized, añd the volume 
level is up to normal. 

In Fig. 2, a ratchet -sequence relay 
is employed to eliminate the necessity 
for the night -time push -button opera- 

111VAC , AC TO RCVR 

SEQUENCE RY 

VC TERMS 

TO OJT TRANS 

NO 

I11VAC 

RI 

Fig. 2-An automatic loud -soft control. 

RADIO -ELECTRONICS 
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tion for low volume. The relay (a 
Struthers -Dunn type A11ARA or 
equivalent) is connected to give low 
volume on the first operation, normal 
volume on second operation, low volume 
on third operation, and so on. These 
relay coils are designed for intermit- 
tent duty, so it is advisable to insert a 
resistor R2 in series with the coil to 
prevent overheating. 

In Fig. 3, an ordinary single -pole, 
single -throw relay (RY) is modified to 
increase the air gap to the point where 
it is unable to pull in when the coil 
circuit is closed, yet will remain pulled 
in when the armature is manually 
pushed down. Then the relay may be 
closed manually at night, and once 
released, will not pull in again in 
the morning. This method saves a push- 
button switch. If desired, additional 
relay contacts may be utilized to light 
a lamp for the morning operation only, 
as described below. 

RI in Figs. 1, 2, and 3 may be 
adjusted experimentally to give the 
desired slumber level when the volume 
control is turned up high enough for 
positive awakening in the morning 

sl VC TERMS? 

TO OUT TRANS 
II7VAC . TO RCVR 

RY SEE TEXT 

Fig. 3- Another two -level control job. 

when the set is tuned to the favorite 
station. The resistance will vary from 
several times the voice -coil impedance 
to only a fraction of its value. Si is the 
line switch, which may be controlled 
manually or automatically by the clock 
mechanism. 

The relays in Figs. 1 and 3 may be 
fitted with an extra set of contacts 
which turn on a table lamp in the 
morning. Fig. 2 shows how the norm- 
ally open contacts may be used to 
control the light. The lamp must, of 
course, be operated from the "radio" 
side of the clock- operated line switch, 
so that it will light only when the 
radio is turned on in the morning. END 

ERRATUM 

Through an error, the price 
of the Simpson model 480 
Genoscope, advertised on 
page 85 of our July issue, was 
listed as $395. The correct 
price of this instrument is 

$475 (four hundred seventy - 
five dollars). We regret any 
inconvenience our readers 
may have been caused by this 
mistake. 
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Q., 
":.for A. C. current 

A N YWIiIERE. 
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AT NEW 
LOW COST 

And Up 
Retail Price 

INVERTERS 
For Inverting D.C. to A.0 Specially Designed for 
operating A.C. Radios, Tape Recorders, Wire Recorders, 
Record Changers, Television Sets, Amplifiers, Address 
Systems, Radio Test Equipment and most small electrical 
and electronic devices from D. C. Voltages in Vehicles, 
Ships, Trains, Planes and in D. C. Districts. 

Type 
Input 

DC Volts 
A.C. Output 
60 Cycles 

Output 
Int. 

Wattage 
Cont. 

Consumer 
Net Price 

6-L11' 6 110 volts 40 35 525.55 
12 -L1F 12 110 50 35 25.55 
* 6-RSD 6 110 85 75 39.25 
* 12 -RSD 12 110 125 100 39.25 
32 -RSD 32 110 150 100 39.25 

110 -RSD 110 110 250 150 39.25 
*12T -HSG 12 110 250 200 96.45 
110AT -RHE 110 110 325 250 56.95 

There is on ATR model for mort any application. 
* Available with leather carrying handle 

at $1.00 additional- optional. 

\ NEW MODELS 

\ NEW DESIGNS 

\ NEW LITERATURE 

"A" Battery Eliminators, DC -AC Inverters, Auto Radio Vibrators 

AMERICAN TELEVISION & RADIO CO. 
2ualcty Ptodueta Sucre 1931 

SAINT PAUL 1, MINNESOTA -U. S. A. 
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Assure Yourself a Share of 
the New and Replacement Market 

RADIO- ELECTRONICS 



the Xepco Line 

Your name and reputation depends on your customers' satisfaction. 
That's why it pays you to take a tip from the growing list of dealer - 
installers who hove turned to the NEPCO LINE to make sure of 
quality materials that won't let them down. They've learned this 
complete line of TV Antennas, Mountings and Accessories provides 
built -in ruggedness . . . meets the test of time and weather and 
assures them of a reputation for good work. 

You Get EXTRA "Dividends" with the NEPCO Line! 
t?uality materials with the strength to stay on the job ... 

All parts heavily zinc -coated plus baked enamel finish. 
Rigid heavy gauge Vs" steel used in all mounts. 
Two 15' stainless steel chimney bands (ample even for the larger 
chimneys), S /16" eye bolts, and four heavy gouge banding clips with 
patented imbedding screws available with each chimney mount. 
All hardware corrosion -protected in the same complete manner 
as the mounts. 
Every item in the NEPCO Line is engineered, tested and field 
proved to assure long service on the ¡ob. 

Plus features for fast, easy installation and handling 

Unique adjustable mast clamp with one bolt mounting. 
Exclusive antenna most clamp with positive alignment in all planes. 
Slotted hex -head bolts for screw driver or wrench installation. 
Versatile mounts that accommodate all types of installations. 
A line designed with your handling problems in mind ... strong 
compact boxes easy to move and stack. 
Large easy -to -read illustrated package labels. 

't';..:r 

DEMAND THE f1(ß 

-CH . NEY MOUNTS 

'Y Typ CA.n.,t. 
for ara rigidly 

g rbolts, afro 
bordnp clip. 

DORMER MOUNT 

Used with 4" wall bracket for mounting masting to 
homes with dormer where other roof type installa- 
tions would be hazardous. Furnished with 6 lag screws. 

MAST ADAPTER BRACKET 
For quick installation of 
UHF antennas on existing 
mast. Two to a unit. r 

e 
WALL BRACKETS 

I I 

Allows 4" clearance. Allows 6" clearance. 

Adjustable clearance 

- 
of 9" to 13'/s ". 

Adjustment range 12" 
to 19,/2". 

- -. -E'-+ . r 

LINE 

THE COMPLETE LINE FOR FAST, PERMANENT INSTALLATIONS 

Write for the Name of Your Nearest Jobber Today 
Catalog on request. 

flatkrnal Electric products 
.RADIO & TELEVISION DEPARTMENT, PITTSBURGH, PA. 
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NEPCO STEEL PIPE - 
With "Double" Weath- 
er Protection. 

Nepco Telescoping Steel 
Pipe. Permit installations 
up to 40'. 

Nepco Mailable Sreel Pipe. 
Three 5' lengths to a carton, 
two with expanded ends. 

i 

L 
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ELECTRONIC 

FISHING 
By RALPH W. HALLOWS 

Electronic devices 
improve on ages -old 

fishing techniques 

ELECTRCNIC methods of fishing 
are being increasingly (and most 
successfully) used in the waters 
around Great Britain and some 

other northwest European countries. 
The skippers of the many fishing ves- 
sels that now carry electronic fish -find- 
ing equipment no longer have to search 
blindly for their quarry. They don't 
put out their trawls or their nets in 
places which experience tells them are 
likely to be good, simply in the hope 
that fish may be there. Instead, the up- 
to -date skipper sees schools of fish 
on the screen of a cathode -ray tube by 
means of what may be called radar 
television. He is even able to tell with 
fair certainty what kind of fish they 
are. If they are the sort he wants, he 
has them located exactly and can set 
about hauling them in with as much 
certainty of success as there can be 
in any human enterprise. 

But let me begin at the beginning 
and show how the systems now in use 
have been developed -for they did not 
just appear suddenly in a state of 
perfection. 

It started during World War II when 
thousands of British fishermen served 
in the Royal Navy. Not only individual 
fishermen, but large fishing vessels 
as well. A great number of these ves- 
sels were used for mine -sweeping and 
rescue work and were fitted with echo - 
sounding apparatus. 

In the early days of the war echo - 
sounder operators often gave false 
alarms, for the returning echoes would 
sometimes suddenly indicate a depth, 
not of the several hundred fathoms be- 
low the ship's bottom, but of something 
far less. When recording echo -sounders 
were installed it became clear (as you 
can see from Fig. 1 -a photograph of 
an actual echo recording) that besides 
the true echo from the seabed, there 

SURV tE 

SHOALS OF FISH 

I 

was frequently a secondary echo from 
some intermediate source below the 
surface. 

A few of the men who were fishermen 
in civil life realized that these second- 
ary echoes could be nothing but schools 
of fish. They didn't talk about their 
discovery, but resolved to make full 
use of it when the war was over. 

They had their reward. Back in their 
old jobs, they bought, almost for the 
proverbial song, surplus echo- sounding 
gear of the recording type and installed 
it in their own fishing vessels. They had 
already observed that the fish echoes 
showed big differences. Some were clear - 
cut, some rather fuzzy; some had 
ragged top or bottom edges; some 
showed a striped effect; some came 
from near the surface, some from mid - 
water, some from near the bottom. 

From their knowledge and experience 
of the habits of fish they figured out 
the species that each kind of echo in- 
dicated. The ex -naval equipment wasn't 
ideal for the job and they weren't 
always absolutely right in the begin- 
ning. But they found fish more quickly 
than others could and they made far 
bigger hauls. Electronic fish -finding 
had proved itself. 

Then the Marconi Company took a 
hand by bringing out its Seagraph, a 
compact and moderately priced echo - 
sounding recorder, specially developed 
for small fishing craft and designed, 
so to speak, to keep one eye on the 
seabed and the other on the fish lying 
between it and the surface. This met 
at once with remarkable success. 

Meantime, other countries had not 
been idle. A great deal of research and 
experimental work was done on the 
continent, and a German firm -Elec- 
trcacustic G.m.b.H. -developed the 
Fischlupe, one of the finest and most 
successful fish -locators yet devised. 

Fig. I- Photograph of echo -sounding 
record made on a Marconi Seagraph. 
The cloudy areas near the seabed out - 
line are produced by schools of fish. 

The German word Lure means liter- 
ally "magnifier" but "Fishscope" is per- 
haps not a bad translation of "Fisch - 
lupe." The instrument works broadly 
on echo -sounder lines -but with a big 
difference. The supersonic ecnoes are 
applied as voltage waveforms to a 
cathode -ray tube. See Fig. 2. In the 
SURVEY position of the large dial the 
screen of the tube shows a small -scale 
cross section of the water from sea- 
bed to surface. The screen is calibrated 
for a maximum depth of 300 fathoms 
(1,800 feet). A shoal of fish appears 
as a bright blob, and the depth at which 
the school is swimming can be read off 
from the scale on the screen. 

A turn of a knob gives a large -scale 
picture of a 45 -foot layer of water at 
any depth desired. A Y -SHIFT (vertical 
positioning) knob allows the shoal blob 
to be centered on the screen. Adjust- 
ment of the FOCUS knob changes the 
picture from a blob to a large number 
of individual points, each representing 
the echo from one fish. From the depth, 
the size of the luminous points, their 
arrangement, and their movements, ex- 
perienced fishermen can tell with almost 
absolute certainty what kind of fish 
they are. If they are the kind wanted, 
a good haul is practically in the net. 

In the United States, both Bendix 
and Raytheon make echo- sounding 
equipment for navigation and fish -lo- 
cation. Both companies make two types 
of instruments -models in which a 
pointer or a spot of light shows the 
depth directly under the vessel on a 
dial calibrated in feet or fathoms (See 
Fig. 3) ; and chart -recorder models 
(Fig. 4), which draw a continuous 
map of the seabed and also show the 
extent and depth of submerged ob- 
stacles or schools of fish (Fig. 5). 
Prices range from about $450 up to 

CONTINUED ON PAGE 102 
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VHF 
RCP "DO -ALL" TV SIGNAL 

GENERATOR MODEL 750 

© INSTRUMENTS IN ui 
Signal Generator 

Marker Generator 
Pattern Generator 

SPECIFICATIONS 
21 -47 MC, 54-220 MC, 

ECIFICATIONS 
BANDS: 9 -11 M 

465 -690 MC, 650 -900 MC. 
TUNING: Special anti -backlash drive combined 

with the inductuner guarantees the extreme 
accuracy. Dial is continuously calibrated 
through 3400. 

cycles internal modulation has been pro. 
MODULATION: 360 cycles and 141.75 Kilo. 

vided-unmodulated carrier signal is also 
available.. 

SIZE: IOW' 61W 5SS." 
WEIGHT: 9 lbs. 

PRICE $79.50 

Completely covered in one instrument- 
a Signal Generator, Marker Generator 
and Pattern Generator covering all he 
UHF and VHF channels for every TV 
and FM receiver. 

There's no need to put more money in 
more instruments as long as Radio City 
Products puts more in one instrument. 
This latest "DO-ALL-engineered by RCP 
reflects the very finest in RCP design 
efficiency. 

Versatile in concept the RCP Model 750 
can check, test and align front ends, 
IF's, sound and pix traps, linearity, 
syncs, sweeps, positioning, focus and 

deflection. Designed for portable or 
bench use, the 750 reflects the finest in 
construction and appearance. It is hand- 
somely finished in an attractive brushed 
aluminum panel with a steel carrying case. 

Inductuner insures accuracy of 
within t/z of 1% over the entire 
range of 9 Mc to 900 Mc. 
All VHF frequencies are on fun- 
damentals. 
RF's and IF's are clearly calibrated 
on a large etched aluminum dial. 
Steady horizontal bars, vertical 
bars and crosshatch pattern indi- 
vidually produced on all channels. 

Remember...You Can Do More With A "DO-ALL" 

RADIO CITY PRODUCTS CO., Inc. - 
152 WEST 25th STREET NEW YORK 1, N. Y. 
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SUPER DELUXE 

31 -TUBE 

#630 TV CHASSIS 

With -U. H. F. 

With a #630 SUPER DELUXE 31 -TUBE TV KIT including your 
favorite U.H.F. Station. Engineered in strict adherence to the genu- 
ine RCA #630 plus addedfeatures OPERATES ALL 16" to 
24" PICTURE TUBES CASCODE TUNER COSINE 
YOKE LARGER POWER TRANSFORMER KEYED 
AGC 12" SPEAKER CONDENSERS and RESISTORS 
at rated capacities and tolerances. You receive a COMPLETE SET 
of PARTS and TUBES, everything needed is included (less wire 
& solder). All I.F. Coils and Transformers are factory pre -aligned 
and tuned. You will enjoy building it with "LIFE -SIZE easy to 
follow step -by -step ASSEMBLING INSTRUCTIONS" included with 
each KIT. 

NOTHING BETTER AT ANY PRICE! 

only . .$119.44 
J 

#630 STANDARD TV KIT 
THIS OFFER MAKES TV HISTORY .. , never ever so 
low a price. never ever such high quality . . Quality and 
improvernents in tomponenta that will enable the finished 
chassis to operate 10'. 12Ps- and certain 16' picture tubes 

. This STANDARD KIT consists of a complete set of 
parts and TUBES: everything needed is included (less wire 
& solder similar to those used In the famous RCA =630 
29 -tube chassis. Including all tubes, speaker. resistors in 
correct ..',. l0',. 20' 1 tolerances. the new Cascode Tinier 
and the Brooks I.IFE -SIZE. Instructions (less CRT & airs) 

only ... $93.78 

#630 SUPER DELUXE 

TV CHASSIS 
Licensed under 
RCA patents 

COMPLETE READY TO PLUG IN AND PLAY 

including all tubes, CRT mounting brackets, 12" 

speaker, etc. No charges for extras of any kind. 
Each set is factory aligned and air tested. All parts 
are guaranteed3 months. Our booklet "HINTS FOR 
BETTER PERFORMANCE ON YOUR #630 TV RE- 

CEIVER" is supplied with each sit. 

REDUCED TU $157.97 
STANDARD PICTURE TUBES 
BRAND NEW -With a Full Year G tee 

10" - 10BP4A (Round) ...... 518.36 
121 " - 12LP4A 'Round) 24.72 
14" - 14CP4A !Rectangular) - 26.48 
16" - 16AP4A (Round, Metal) 28.97 
16" - 16DP4A ;Round) 28.97 
16" - 16GP4A (Round, Metal) 28.97 
16" - 1 6TP4A ' Rectangular) 28.97 
17" - 1 7BP4A Rectangular) 29.63 
19" - 19AP4A ( Round, Metal) 39.82 
20" - 20CP4A (Rectangular) 39.74 
21" - 21EP4A (Rectangular) ....44.68 
24" - 24CP4A 'Rectangular 90 °) . 58.26 
27" - 27NP4A (,- 90 °) .-. 82.57 

CUSTOM -BUILT CABINETS R #630 AND ALL TV SETS-FROM FACTORY TO YOU 
5 LEADING STYLES in genuine mahogany or walnut (blond 10% extra). Ready drilled for any *630 TV chassis and cutout for any 14 ", 16 ", 17 ", 19", 20" or 21' 
picture tube at no extras in price. Also supplied with undrilled knob panel for any other TV set. EVERYTHING NECESSARY for an easy perfect assembly is 
included. Each cabinet is delivered complete as pictured with mask, safety glass, mounting brackets, backboard, backcup, hardware and assembling 
instructions. Each cabinet is shipped in an air cushioned carton from FACTORY to YOU. 

The VOGUE 
Most Popular 
Table Model. 

The MANHATTAN 
Style. Quality, Price 

The MAYFAIR The PLYMOUTH The TOWN & COUNTRY 
Exquisitely modern, with an ele- Choice of interior Decorators, Patterned after the popular credenza. gonce of simplicity in styling. truly superb in every deto'I. us. ii.mi,. t r on .1,e picsor, rot 16 27" 

H-25, W-26', D-22 

s3989 
VOGUE alas available 

Ter 24' er 2r picture tube 
a31 ". W27'. D -23' 

s6Ze54 MANHATTAN for 24'0r 27-CRT 
11.4551 ,^, W-273,'. D.24. 586.22 

Brooks LIFE -SIZE Edition 
#630 TV Kit Builder -Set of Instructions 
BUILDING YOUR OWN #630 TV CHASSIS is 
now simplified with this COMPLETE SET OF 
BUILDING 6 WIRING INSTRUCTIONS. Covers 
oll #630's, from the RCA 10 SET to the latest 
SUPER DE LUXE 31 -tube 16" to 24" RECEIVER. 

Popular priced at only 
.$2a49 

Postpaid 

II 40. W-27', D-2f^ 

' $105.48 

SPECIAL #630 TV PACKAGE 

Hints for Better Pictures on Your 630 TV 

630 TV Diagram with Modification 

Illustrated TV Conversion Manual 

Pulse Keyed AGC Circuit Diagram 

RNA Resistor 8 Mica Code Charts 

All for 
only 

$1.00 

Post paid 

For 16" to 27" CRT x109.62 

THE NEW CASCODE TUNER 

can now be installed in ANY TV st 

"Brooks CASCODE MANUAL 
99 

with Illustration. Schematics and easy to follow 
step -by -step Instructions. 

only 500 Postpaid 

BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 1, N.Y. 
TELEPHONE 

COrtlond 7 -235e 

RADIO -ELECTRONICS 



#630 TV BASIC PARTS KIT 
PUNCHED & DRILLED CHASSIS PAN 
BRACKET & SHIELD KIT (18 items) 611 lot 

VIDEO & I.F. KIT (19 items) 0', 
POWER TRANSFORMER #20116 
VERTICAL OUTPUT TRANSFORMER S 49 
VERTICAL BLOCKING TRANSFORMER 
FLYBACK TRANSFORMER #211T5 
FOCUS COIL, 477 - . #202D2 
COSINE DEFLECTION YOKE 70' 

Including LIFE -SIZE TV builder Instructions 

Modernize a - 630 or any TV Set 

STANDARD CASCODE TUNER 
For better all around performance 

a 
Complete with tubes, and Brooks 4/49 MANUAL MANUAL rich step- V v 
by -step instructions and all extra 
parts needed. 

PULSE KEYED AGC KIT 
Finest, most accurate and the easiest Kit to in- 
stall in a #630 or in any other make TV receiver. 
Improves performance, and insures a steady pic- 
ture on all channels. 

COMPLETE SET OF PARTS $4259 
Including 6AU6 tube & Instructions 

UNIVERSAL 

1t 
picture 

4. 

Fits All 
to 

ube s 

Picture 
UNTING 

z'1-$6.97 

BRACKETS 
Complate- 

Including band 
that holds 

pictur tuba. 

óJ,ß%ij ißó, ,.: 
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CRYSTAL -CLEAR LUCITE MASKS 
Framed in Rich Gold Leaf Finish 

Tube Size Overall Dimensions 
16" - Round 31/3" a 17".....55.97 
16" - Rect. 21/2" s 153/4" 5.84 
17" - Rect. 31/3" a 17" 
19" - Round 53/4" a 20" 
20" - Rect. 53/4" a 20" 
21" - Rect. S3/4" a 203/2" 
24" - Rect. 91/4" 233/4" 
27" - Rect. 20' a 25' 

including Set of Rosettes 

COMPLETE PARTS LISTING FOR ALL #630 TV SETS 
Comprises set of parts for the original #630 STANDARD or the SUPER DELUXE. 

Parentheses indicate amounts of parts needed in lots of two or over. 
A's Indicate alternate or extra parts needed for the SUPER DELUXE or AGC. 

STANDARD CASCODE TUNER..ncl. tubes $22.49 
ESCUTCHEON PLATE, for tuner .69 
COMPLETE SET OF KNOBS, incl. decals 1.34 
POWER TRANSFORMER, 295mo. 20116 9.97 
VERTICAL OUTPUT TRANS. 204T2 2.69 
VERTICAL BLOCKING TRANS. 20812 1.32 
HORIZONTAL OUTPUT TRANS. 21111 2.47 

*HORIZONTAL OUTPUT TRANS. 21115 3.98 
FOCUS COIL, 247 ohms. 202D1 2.29 

*FOCUS COIL, 470 ohms, 20202 3.42 
DEFLECTION YOKE, 60° 20101 2.97 

*DEFLECTION YOKE, Cosine 70' 20601 3.98 
SOUND DISCRIMINATOR TRANS.203KI 1.12 
1st PIX I.F. TRANSFORMER, 202K2 1.08 
2nd PIX I.F. TRANSFORMER, 202K3 1.08 
1st & 2nd SOUND I.F. TRANS. (2) 201K1 each 1.02 
HORIZONTAL DISCRIM. TRANS. 20878 1.49 
FILTER CHOKE, 62 ohms 1.47 
CATHODE TRAP COIL. 202K4 1.08 

*WIDTH CONTROL COIL, leyed AGC IR4AG .79 
HORIZONTAL LINEARITY COIL. 201R3 .39 
3rd 6 4th PIX COILS. (2) 202L1 each .39 
FILAMENT CHOKES, (5) 20411 each .09 
VIDEO PEAKING COIL, 203L1 .18 
VIDEO PEAKING COIL, 203L2 .18 
VIDEO PEAKING COILS, 2) 203L3 each .18 
VIDEO PEAKING COILS. 2) 20314 each .18 
ION TRAP BEAM BENDER. double 20303..,. .98 

*ION TRAP BEAM BENDER, single 203D1 .79 

VARIABLE CONTROLS 
PICTURE & SOUND, OK ohms I meg. & switch 1.14 
VERTICAL S. HORIZ. 50k ohms I meg 1.04 
BRIGHTNESS CONTROL, 50k ohms .44 
HORIZ. CENTERING, wirewound 20 ohms .57 
HEIGHT CONTROL, 2.5 megohms .48 
VERTICAL LINEARITY, 5000 ohms .44 
VERTICAL CENTERING, wirewound, 20 ohms .96 
FOCUS CONTROL. ewound. 1500 ohms .98 
HORIZONTAL DRIVE. 20k ohms .44 

ELECTROLYTIC CONDENSERS - 85 °C 
40 10.80 mf -450 450 1S0 v 1.37 
40/40/10 mfd - 450/450/450 v 1.49 
80/50 mfd - 450'50 v 1.49 
40.10/10 mtd -450/450/350 v 1.37 
20'80 mtd - 450/350 V 1.49 
250/1000 mlI - 10'6 y .98 

300 OHM TWIN LEADIN 
100' - hank $1.98 

500' - spool 8.91 

1000' - two 500' spools 17.82 

PUNCHED CHASSIS PAN, cadmium plated 
630 -KIT, 

' 

''s washers 
HI VOLTAGE CAGE ASSEMBLY. complete 
VOLTAGE DIVIDER SHIELD & COVER " 
ELECTROLYTIC COND. SUB -CHASSIS 
SOUND DISCRIMINATOR SHIELD 
DEFLECTION YOKE BRACKET 
DEFLECTION YOKE MOUNTING HOOD 
FOCUS COIL BRACKETS ...set 
CATHODE TRAP COIL SHIELD .. 
CHASSIS MOUNTING BRACKETS set of 4 

BRIGHTNESS 6 HOLD CONTROL BRACKET 
WIDTH CONTROL BRACKET 
TUNER SHAFT BRACKET 

*FUSE (.25 or -np.t S, HOLDER 
HV RECTIFIER, SOCKET ASSEMBLY, single 

*HV RECTIFIER, SOCKET ASSEMBLY,double 
TV 6' LINE CORD. .. ugs 
INTERLOCK SAFETY CONNECTOR (input) 
COMPLETE TERMINAL STRIP KIT. set of 30 

*AGC BRACKET & SOCKET 
MINIATURE WAFER SOCKETS (10..each 
MINIATURE MOLDED SOCKETS (2)..each 
OCTAL WAFER SOCKETS 113) eoch 
CATHODE RAY TUBE SOCKET. IB" leads. 
HV KINESCOPE LEAD. w!rh clip 
AUDIO OUTPUT TRANSFORMER (6K6).. 
8" PM SPEAKER, heavy alnico #5 magnet 

*12 PM SPEAKER, ^envy alnico #5 magnet 

$4.87 
1.69 
3.73 
1.79 

.94 

.19 

.29 

.59 
.49 
.39 
.44 
.59 
.16 
.17 
.24 
.79 

1.37 
.29 
.17 
.98 
.39 
.07 
.12 
.07 
.39 
.39 
.69 

3.97 
6.94 

H.V.FILTER CONDENSERS -(Cartwheels) 
15.. - -- 500 TT,f 67 

*20. -- -- . 500 mmf (3) each .79 

#630 PARTS COMPLETE SETS 
TV WIRE A SOLDER KIT. for any set 1.49 
VIDEO AND I.F. KIT. c *ems 7.84 
VARIABLE CONTROL KIT. 9 controls 5.83 
CARBON RESISTOR KIT, 107 resistors 6.98 
WIREWOUND RESISTOR KIT. 4 resistors 2.31 
BRACKET AND SHIELD KIT, 8 Items 8.63 
ELECTROLYTIC CONDENSER KIT, 6 cond 7.37 
TUBULAR CONDENSER KIT. 38 condensers 4.28 
CERAMIC CONDENSER KIT. 28 condensers 3.37 
MICA CONDENSER KIT, 11 condensers 1.38 
TERMINAL STRIP KIT, set of 30 .98 
COMPLETE SET OF TUBES. 29 tubes 30.31 

12 OHM COAXIAL CABLE 
100' - honk S 4.14 
500' - spool 22.99 

1000' - two 500' spools 43.86 

PLASTIC OPEN MASKS 
Used in conjunction with safety glass 
17" - Rect. 141/2" a I7/3" $1.87 
20" - Rect. 171/2" a 235/2" 2.52 
21" - Rect. 18" a 223/4" 3.36 
24" - Rect. 20" it 25" 4.62 
24" - Round 20" a 27" 5.74 
27" - Rect. 211/3" o 17" . ..... 6.23 

SAFETY GLASS in POPULAR SIZES 
134b" x 16V4" S2.96 
151/2" it 201/x" 3.72 
16" x 22" 4.29 
173/4" It 233/x" 5.24 
223/." x 25'/s" 6.47 
211/2" a 27" 6.98 

Also your suet size to order -pro -rate price 

INDOOR TV ANTENNA 

1 

Newest, panorama high -gain type 
Brass 3- section chrome plated dipoles 
Absolutely tilt and tip -proof 

list erte. $5.95 
$ 

aoectat e , .99 

CONICAL TV ROOF ANTENNA 
Sturdy, Efficient, covers all TV and FM chan- 
nels. Uniform spacing between dipoles and 
reflectors insures greeter concentration of signals 
reaching the dipoles and reduces the number of 
reflected rays. Made of seamless aluminum, 
assembles in a ¡iffy. 

only $3.84 

SKY SWEEPER TV ANTENNA 
For The Most POWERFUL PERFORMANCE On Your TV Set 

A flip of a Selector Switch (no rotor is used) instantly orients the Antenna 

for MAXIMUM PERFORMANCE on any V.H.F. or U.H.F. Station, all the 

way through TV Channels 2 to 82. 

Complete Precision -built STACKED ARRAY ASSEMBLY ready to use. 

Your special price ... with an unconditional money bock 

guarantee, if you do not find it the BEST ANTENNA ever! 

LOW -LOSS 4- CONDUCTOR LEAD -IN WIRE, 

300 -ohm, for use with above 100 feet 

BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 1, N.Y. CO tEo d ; 2312 

SEPTEMBER, 1953 
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several thousand dollars, depending on 
range and accuracy. 

While the dial- indicator type shows 
the depth only at a particular position, 
experienced fishermen can use it for 
locating schools of fish by comparing its 
readings with the depth given on a 
standard navigation chart. For ex- 
ample, if the chart shows a bottom of 
50 fathoms over a certain area but 
the echo sounder shows, say 30 fathoms 
over the same area, the fisherman's 
experience will tell him whether or not 
it pays to drop his nets for a haul. 

A PLAN TO SAVE YOU MONEY 
PACKAGE DEALS -Each containing an as- 
sortment of the most desirable types and sizes, 
at a cost of only V) than if bought separately 

Resistor & cond. code charts FREE with each order 

ASSORTED TUBULAR 

loo CONDENSERS 
AH Are Standard Brands 

& Desirable Sizes 

515 00 Value Only 

$4.69 
$3.97 100- 

15 

15 

ASSORTED V2 WATT 
RESISTORS 

Asst. Radio Electrolytic 
CONDENSERS 

Assorted TV Electrolytic 
CONDENSERS 

100- ASSORTED MICA 
CONDENSERS 

100- ASSORTED CERAMIC 
CONDENSERS 

$474 

$6.88 

$499 

$4.99 

100- 
1 00 -ASSj/T, 

44. 

PILOT LIGHTS 
5 $4.83 d 1 

1 00 - ASSORTED OCKETS 
M Octal, Loctal 

&S 
Miniature 

ASSORTED I WATT 

RESISTORS 
$5.86 

$3.92 

100- ASSORTED 
W 

KNOBS 
SCRE & PUSH -ON 

$3.97 

VOLUME CONTROLS 
ASSORTED, WITH SWITCH 
1/4, 1/2 I, 2 meg and others 

52.94 

10 
VOLUME CONTROLS 

ASSORTED, LESS SWITCH 
'/2, I, 2 meg and others 

$1.94 

Fig. 2- German- 
made Fischlupe and 
a Marconi Sea graph 
installed side by 
side in a British 
fishing vessel. The 
Fischlupe scans an 
area 45 feet deep 
at any level down 
to 300 fathoms 
(1,800 feet), and 
even allows the fish 
to be counted. The 
seagraph makes a 
continuous record 
of the seabed con- 
tour and under- 
water objects on a 
roll chart. 

All echo- sounding instruments oper- 
ate by measuring the time required for 
an ultrasonic pulse to travel from the 
hull of the vessel to the bottom and 
back again. Since sonic waves -and 
ultrasonic waves, of course -travel at 
a speed of approximately 4,800 feet 
per second in salt water, the total dis- 
tance traveled by the pulse is directly 
proportional to the elapsed time. Ultra- 
sonic frequencies are used not only 
because their short wavelengths allow 
the transmitting and receiving heads 
to have small dimensions and high di- 

REGENCY BOOSTER 
Model #DB -S20 

Greater Pickup 

Greater Stability 

,.our 1riee$ 19.11 

REGENCY U.H.F.CONVERTER 
Model #RC- 600 -Solves all U.H.F. Problems! 

Operates on ALL TV Receivers 

Gets ALL U.H.F. Stations 

Just plug in Complete $37.46 

CUSTOM -BUILT AUTO RADIOS 
Known Mfr. Licensed By RCA 
6 -TUBE SUPER (8 -Tube Performance) Installs easily in i5 
minutes. Appearance and tone quality equal to expensive 
radios supplied by car manufacturers. 

FORD CHEVROLET PLYMOUTH 
DODGE STUDEBAKER HUDSON 
1948 to 1953 Inclusive List Price $59.95 

Any model complete $41.97 
ready to install -Your price 

SELENIUM RECTIFIERS 
65 $.58 
75 -1 .64 

100 ^- -, .72 
150 .., a .99 

250 ma $1.37 
300 ma 1.62 
350 ma 1.83 
450 ma 1.98 

reetiyity, but also because they can 
draw a more accurate picture of the 
bottom than longer waves (lower fre- 
quencies), just as a sharp -pointed pen- 
cil can depict finer detail than a house - 
painter's brush. 

As an example, the Bendix model 
Dl -1 depth indicator starts with a 50- 
kc oscillator which is turned on and 
off 240 times per minute bya motor - 
driven keyer. It is on for only a few 
thousandths of a second each time, so 
that the effective interval between suc- 
cessive pulses is approximately z/a sec- 
ond, or long enough to allow each pulse 
to travel a total distance of 1,200 feet. 
Since the pulse has to travel to the bot- 
tom and back in this time, the maxi- 
mum depth it can indicate is 600 feet 
(100 fathoms). 

This model uses the same transducer 
head -a magnetostriction unit mounted 
in a waterproof housing on the outside 
of the hull -for transmitting and re- 
ceiving, but some types of equipment 
have separate heads for each purpose. 

Electricity catches them, too 
Apart from purely electronic methods 

of fish location much progress has 
been made in actually catching fish by 
electrical methods. These are now in 
regular use in many inland waters 
in Britain, and much experimental 
work is going ahead both here and in 
other European countries with a view 

RADIO & TV TUBES 
STANDARD TOP KNOWN BRANDS 

At 14c each _37. 38, 39 -44, 77. 

At 39c each _35Z5. 35W4, 593, 6AL5, 
43, 80, 6H6, 6597, 12SJ7, 6F5, 7CS, 7F5. 

At 59c each _ 1LD5, oZ4, 394, 5U4, 
6AT6, 6K6, 6SA7, 6SK7, 7F7, 117Z3, 45Z5. 

At 69c each _1H5, 105, 114, 115, 
6C4, 6C5, 6A84, 6AÚ6, 6BE6, 12A15, 12SK7, 
12SA7, 5016, 68A6, 6AG5, 
6AB7, 35L6, SOBS, 12SG7, 

6CB6, 6SN7, 
12A76, 797. 

7A8, 

At 72c each _ 1LE3, IRS, 154, 394, 
395, 3S4, 12A77, 12AU7, 128E6, 35Y4, 14A7. 

At 98c each _ 1A7, 1B3, 1164, 594, 
6ÁC7, 6AH6, 6AK5, 6J6, 6SH7, 6T8, 6SD7, 
7F8, 25A6, 35A5, 50A5, 117Z6. 

TUBE CARTONS in Lots of 100 
SMALL PEANUT I "xl "x21 /s" S .89 
LARGE PEANUT I "xl "x23/4" 98 
GT TYPE l'1/44 "xll /4 "x33j¡ ". . 1.0066 

SMALL G I1/2 "x11/2 "x4 /2 " .. 1.39 
LARGE G 2 "n2 "xS" 1.59 
EXTRA LARGE 21/4 "x21/4"x61/2" 2.97 

PM SPEAKERS (ALNICO #5) 
Brand -New -Factory Guaranteed Stock 

1 oz. mag. on 3" to 6, heavier mag. on 8' & 12' 

$1.98 
3.97 
6.94 

3 $ .98 6 
4 1.29 8 
5 1.49 12 

BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A, New York 7, N. Y. 
RADIO -ELECTRONICS 
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AMERICA'S MOST DEPENDABLE TV ROTATOR 

riAl 

FACTORY TESTED to equivalent of three 
months normal use before shipment. 
TEMPERATURE PROOF. Operates perfectly 
at -50', even under heavy icing condi- 
tions. 

FOOLPROOF. Stops itself at ends of rota- 
tion. NO burned out motors: NO broken 
feedlines. 
IMPROVED BRAKE. NO coasting. NO drift- 
ing. 

TWO MOTORS. Separate motor for each 
direction of rotation. 

SMART -EASY TO USE Control unit. Indi- 
cates direction without turning rotator. 

TWO YEAR GUARANTEE instead of the 
usual one. 

Write for literature. 

GR I GG SVI LLE, ILLINOIS 

SEPTEMBER, 1953 



RIDER 

TEK- 
FILE 
packaged 

tv 
service 

information- 
factor y- 

authorized 

factory- 

approved 

for easy 

tv servicing 

tailor -made 

for about 

3000 
models... 
only 

$2 per pack 

fat your jobbers) 

'dependable replacement 
part, listing beginning 
with Pack 57 

jam F Rim 
Publisher, Inc. 

480 Canal Street 

New York 13, N. Y. 

ELECTRONICS 

Fig. 3- Raytheon Fathometer dial -in- 
dicator type echo sounder. The pointer 
shows the depth of seabed or under- 
water objects directly under the vessel. 

to applying them to sea fishing. Briefly, 
the principle is this: When an electric 
field is set up in water around them, 
fish of all kinds are irrestistibly re- 
pelled from the cathode, or negative 
pole, and attracted toward the anode. 
In a weak field of only a few volts 
the fish merely align themselves head - 
to -anode along the lines of force. Raise 
the voltage somewhat and they move 
toward the positive pole. Make it still 
higher and they are stunned- though 
only temporarily, for they recover 
quickly when released from the field. 

This method is regularly employed 
nowadays in many British trout streams 
for ridding the waters of cannibal fish 
and other undesirables. The negative 
pole of a gas- driven generator is con- 
nected by cable to a metal plate set 
upright in the water. A second cable 
connects the positive pole to t:.e wire 
meshes of a kind of landing net oper- 
ated by a man in a boat. Fish swim 
toward the net and the unwanted speci- 
mens are easily eliminated. In some 
streams a more intense electric. field 
is used for short spells. All fish then 
come to the surface in a stunned con- 
dition. The undesirable sort are picked 
out with landing nets; then the gen- 
erator is switched off and the others 
are soon none the worse for the shock. 

Larger -scale use of this method at 
sea is still only in the experimental 
stage, though the experiments are di- 
stinctly promising. One system in par- 

Fig. 4- Bendix recording -type depth in- 
dicator maps seabed contour down to 
400 fathoms on a roll chart. Switch 
in center converts indications to feet. 

titular shows most signs of being cap- 
able of useful development. When a 
shoal of fish has been located by the 
echo- sounding method already de- 
scribed, a metal plate, carried by a 
buoy and connected by a cable to the 
ship, is dropped on one side of the 
shoal. The ship then steams to the 
other side of the shoal and her gener- 
ators establish an electric field between 
the plate supported by the buoy and 
her own metal hull. 

An extension of this method, on 
which experimental work is already in 
progress, is to fit the fishing vessel 
with a suction pump connected to a 
large underwater tube in her side, and 
to polarize the hull positive. Moving 
irresistibly toward her in the electric 
field, fish are then drawn into the tube 
and onto a grating. The water drains 
away over the side of the vessel. 

Some fear has been expressed that 
the combination of electronic and elec- 
trical fishing may rapidly deplete the 
seas and leave us with no fish at all. 
Just the opposite is more likely to 
happen. Trawling and similar indis- 
criminate methods lead inevitably to 
the destruction of millions of immature 
fish, too small to be of any value as 
food. Electronic fishing means selective 
fishing. Only the shoals whose members 
are seen to be of useful size will be 
dealt with. If the catch is pumped onto 
a grating, the undersized fish will pass 
through its meshes and return un- 
harmed to the sea. END 

0 
AN. SEAWEED 

65000L 
OF SMALL SURFACE F1SH SCHOOL OFFISH 

. / N _ , .. ' NI \ 

HARD BOTTOM (ROal,SAND) SOFT BOTTOM (MUD,SILT) 

Fig. 5 -A composite chart showing typical indications produced by various 
underwater conditions on a Bendix model DR -10 depth recorder. 
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ONLY TELCO UHF ANTENNAS 

NAVE THE "WISHBONE" 

UHF 

"WISHBONE" 

HIGH DI- ELECTRIC 

INSULATOR 

EASY TO INSTALL 

ELIMINATES GHOSTS 

VERT NIGH GAIN 

Ne. 0%5- Butterfly 
Wishbone Antenne. 
complete with 
sacking bar. 
List $7.50 

THAT'S RIGHT ... Only TELCO'S got this remark- 
able new free air insulator ... the "Wishbone" .. . 

that absolutely prevents shorting out under any condi- 
tions. Sturdy vibration -proof reflector and rugged air- 
craft aluminum elements are fastened to the "Wishbone" 
to prevent vibration and shaky pictures. Antenna per- 
formance is proved by actual UHF field testing . . . 

assures high gain on all channels. Better buy TELCO ... your all -ways best UHF Antennas! 

FREE! WRITE TODAY for all -now 32 -page 
TELCO Catalog. Send Postcard. 

TELEVISION HARDWARE MFG. CO. 
DIVISION OF GENERAL CEMENT MFG. CO. 

910 TAYLOR AVENUE ROCKFORD, ILLINOIS 

SEPTEMBER, 1953 

No. 59t4 Wishbone 
Corner Reflector. 

List $14 50 
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at 

When it co mes to 

Sensationally Wally low 
leader 
exceptionally plus quality Construction der i UHF-VHF 

antennas! 
c 

Parts Jobber, make 

nearest 
p he Order from your n , 

o 
o 
o 
o 
o 

00 
UHF 1180- NANZA" 
All metallic construction. No plastic 

insulators to absorb moisture and 

weaken signal ... an all -weather 

antenna. Shipped pre -assembled. 

Model US -201 list $3.95. As shown, less most 

Model US -202 List $3.25. Double Stock with O -bars. 

NEW UHF -VHF "BOW-X" ANTENNA 

UHF elements are completely isolated from VHF 

elements by metallic insulator. Unique construc- 

tion permits use of single line to set for both 

UHF and VHF signals. Pre -assembled. 

Model US -761 List $6.45 
Single Stack 

Model US -762 List $17.75 
Double Stock with O -bars. 

u sT $5,45 

ALL -CHANNEL 

UHF -VHF ANTENNA 

tested and proved 
antenna. 

increasing 
fre- 

p tried, with bled. goin increases 
increasing 

yuency Matches300- 
ohmline 

Model US -102 List 
$5.45 11.75 

to o carton. Model US -104 list $ 

Is Stack, 6.25 Ovad Stock with 
poub Model US -102 List $ 

pouble Stack, 
O.bars. 

{ le a carton. 

7580 GARFIELD BLVD. 

CLEVELAND 25, OHIO 

ELECTRONICS 

Dr. Dreyfus -Graf, inventor of the .tiono- 
graph and the Phonetograph, with his 
<eeretary above -is not on -his knee. 

Machine Stenographer 

Types Speech Direct 

The Swiss physicist Jean Dreyfus - 
Graf here presents another of his steps 
toward a way of recording speech di- 
rect on paper in common type. Readers 
may remember his "Electron -Tube Ste- 
nographer" in the September, 1950, 
issue of this magazine. It wrote down 
the sounds it heard in a kind of short- 
hand. The new instrument, called the 
Phonetograph, transforms spoken lan- 
guage directly into phonetic script on 
an electric typewriter. It breaks up all 
speech sounds into groups of 9 im- 
pulses, one in each of 9 frequency 
ranges. An electronic brain compares 
these impulses with standard impulses, 
recording the results in a trinary sys- 
tem of notation ( +, -, 0, or greater, 
less, equal) . 

A group of 9 impulses gives 8 ele- 
ments, and makes it possible for the 
machine to distinguish a maximum of 
6,561 "informations" from which it se- 
lects the several dozen phonetic ele- 
ments which actuate the typewriter. 

The prototype I, shown here, contains 
only six sets of filters instead of the 
nine used in prototype II, now in the 
breadboard stage. 

The machine can distinguish a large 
number of sound combinations. While 
it often substitutes closely related 
sounds for those intended, occasionally 
producing a bizarre effect, the results 
are such as to encourage further de- 
velopment. 

While neither prototype II nor any 
other near it in the series appears likely 
to become an efficient automatic stenog- 
rapher, there are many applications for 
such a machine even though it falls far 
short of that degree of perfection. Ap- 
plications could include secret or per- 
sonal messages where occasional alter- 
nate spellings of similar sounds (or 
identical spellings of slightly different 
sounds) would be unimportant; auto- 
matic voice -actuated telephone control 
(see "The Radio Month ", March 1953 
RADIO -ELECTRONICS) ; elevator control, 
or other operations demanding an `open 
sesame" of only a few short, clear, 
words. END 

RADIO -ELECTRONICS 
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Radial type projectors and 
paging speakers with 
360 dispersion for maxi- 
mum coverage at lowest 
cost and ease of 
installation. 

/II 

I.I 
Wide angle and bi- direc- 
tional types for covering 
brood areas with a mini- yï¿_ 
mum of speakers under nor - ''''..1...-:.---7--. V1 

mal ambient noise levels. fi -t- L° 

s. Reflex trumpets in various 
sizes for incomparable 
efficiency, distance and 
noise penetration. 

BE DONE 

Yet many have attempted to try it. 

The round hole needs a round peg - 
custom -fit to meet the need. In the 

choice of a speaker, just as in the 

choice of the peg, the point of applica- 
tion should be the governing factor. 

So why waste loudspeaker capacity 
and amplifier power using the wrong 
speaker for the job? University makes 
available over 50 different models of 
speakers, each designed to meet a 

particular requirement most efficiently. 
University loudspeakers are appli- 
cation engineered to provide 
optimum performance with maxi- 
mum economy -technically and cost - 

wise. 

Whether the need is for music or 
voice, or both -for either indoor or 
outdoor use; whether in a fixed posi- 

tion in o factory or for mobile use on 

a vehicle, boat, train or airplane ... 
there's a University speaker that can 

do the ¡ob best. Don't spend more 
for more than you need ... CHECK 

UNIVERSITY FIRST! 

FREE -new 1953 copy of the 
University Technilog Complete up- 
to -date manual of sound theory, 
application and installation require- 
ments SEND for your copy today. 

40;4 

,AvIi_e40 
UNIVERSITY LOUDSPEAKERS INC. 
BO SOUTH KENSICO AVENUE WHITE PLAINS N v. 

SEPTEMBER, 1953 
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AN ECONOMICAL NOVICE TRANSMITTER 

40,yf 6BQ6 -GT LI CLIP CI C2 

By RICHARD GRAHAM, W1VJV 

6C4 
XTAL 

POWER TRANSFORMER SWITCH LM1 

Front view of the transmitter. Low -cost components and simple circuitry enable 
the novice to put a station on the air with the least expense and trouble. The 
pilot lamp LM1 replaces an expensive milliameter as the tuning indicator. 

IN 

2.54H 

47K 

*.0011.4410. 

CIX 32 51,0 1C2 
2áMH r 

TEXT 
IKV SPACING 1 

6C 2`,7. 
SEL RECT (SEE 

LMI 

t .} 
4Sr. U5V 

6BQ6- 

N °44 PILOT 

CAPS 600V UNLESS NOTED 

*SOON MICA 

pGNO 

Schematic diagram of the 35 -watt Novice transmitter for operation on the 80- 
and 40 -meter c.w. bands. The Pierce oscillator simplifies the circuit. The Pi 
network matches the rig to almost any type of antenna using single -wire feed. 

Top view of the Novice transmitter. Note the placement 
of the major components on the book -size chassis. 

Simple circuitry and TV 

components reduce the 
cost of this 2 -band rig 

OW that the Novice class license 
is available, there remains no 
serious obstacle to keep anyone 
interested enough to take the 

FCC exam from getting on the air. 
Of course equipment must be obtained, 
but the cost can be held to a minimum 
by purchasing and constructing wisely. 
Before the novice undertakes a project, 
he should ask himself three important 
questions: 
1. Does this unit adequately fill my 

present need economically? 
2. Are there any unnecessary frills in 

the design or constructon that can 
be done away with for the present? 

3. How will this piece of equipment fit 
in with my future operating plans? 

I asked myself these questions and 
obtained satisfactory answers before 
constructing this rig designed specifi- 
cally for the novice. 

The transmitter shown in the diagram 
and photographs has a power input of 
approximately 35 watts which is ade- 
quate for novice needs. Actually the 
difference in the signal strengths of 
the legal -limit 75- watter and the 35- 
watt power input of this rig is barely 
noticeable at the receiving end. The 
difference is only a little more than 3 
decibels which is about 1Fa S unit on 
the S meter of the receiver on the 
receiving end. This difference is difficult 
to detect by ear. If your receiver doesn't 
have an S meter, check the difference 
by tuning in signals of various strengths 
the next time you visit a ham with a 

XTAL LINE SWITCH 600 (30 X 301 LM1 

47 K IW .01 SELENIUM RECTIFIER 

Under -chassis view showing parts layout for short, direct 
r.f. wiring. The selenium rectifier is a voltage- doubler type. 

RADIO -ELECTRONICS 
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Model No. T -10 
Manual control. 
Shows antenna direction. 

Complete new styling modern with 
new eye appeal. See how both manual 
and automatic models have been improved 
outside and inside. And remember, only 
Alliance has the rotator that's fully automatic! 

Model No. U -83 
Fully automatic. 

Set it and forget it! 

More powerful pre - selling than 
ever -TV, magazines, newspapers. 
Sound reasons why Alliance Tenna- Rotors 
will continue to be the profit line for 
you! Better check your stock right now. 

OVER 1,000,000 ALLIANCE TENNA ROTORS HAVE NOW BEEN MADE 

ALLIANCE MANUFACTURING COMPANY, ALLIANCE, OHIO 
SEPTEMBER, 1953 



ROCKET- 

ALL CHANNEL 

ALL DIRECTION 

ROTOR -LESS 

SWITCH -LESS 

riat.e.raa 
$19.95 

To change stations - the only 
knob you have to turn is the 
channel selector switch. 

SINGLE BAY 

provides clear sharp recep- 
tion of all local stations 
at distances of 40 miles and 
more. 

MODEL 
BN2 

Now an antenna unsurpassed in value 
and performance for quick, low price in- 
stallations! 

We do not claim this antenna to have stupendous pin - 
however. in ex tensise field tests conducted. its gain exceeded 
by far our expecttion.. 
Judge for yourself. here is the report which ran be verified 
by dealers and distributors who participated in the tests: 
The two-bay model when installed at Lufkin. Texas. and 
Henderson. Kentucky. brought in with good picture clarity 
and low noise level. channels 2. 3. 4. S. and 11. up to dis- 
tances of 150 miles or more -actual field strength meter 
tests showed gain ratio between this antenna and single 
channel yagi -1 to It, to favor of vagi -a small difference 
in measured gain and little or no visible difference in picture 
and sound quality. 
The single bay when installed at Houston. Texas. brought in 
perfectly channels 2 and a in Houston. and channel 11 in 
Galveston. which is approximately 50 miles away. 

JUST LOOK AT THE MARKET POTENTIAL 

First: The single bay model dill make 
possibly a highly desirable price instal- 
lation that will appeal to the millions 
of primary area consumers who are 
getting limited reception with indoor 
or directional antennas. 
Second: The 2 -bay model will bring n- 
tenna installation costs within the 
reach of the millions in fringe areas 
who have not been able to afford TV 
because of the expensive antenna in- tlation necessary. 
Third: The 2 -bay model will make 
very effective advertising leader for 
sted-up selling of higher priced direc- 
tional and rotor installation to those 
who can afford it. 

MAKE A COMPLETE TEL-A -RAY 
**ROCKET" INSTALLATION IN 
JUST A MATTER OF A FEW 
MINUTES. 
Each antenna comes completely as- 
sembled -just tighten two bolts and 
it's ready for mounting on mast. 
Quickly installed -simply mount on 
mast and orient for highest gain on 
most distant stations - no crucial 
spacing to work nut -no book of 
instructions to read - no maze of 
switch wires to connect! 

TEL -A -RAY ENTERPRISES, INC., HENDERSON, KY. 

Please rush me prepaid 1 model IIN -2 Rocket on 
memo billing. I understand after I have ex- 
amined this antenna if it does not entirely meet 
my atiswactinn, I can return it freight collect 
within 30 days for full credit. 

Get the jump on 
place your 
order today! 

competition, 

Please rush me complete data on Tel -A -Ray 7d -a- "Rocket" antenna models RN -1 and RN -2. 

any 
NAME 
STREET ADDRESS 

CITY AND STATE 

Business Classification _ Dealer 

Distributor Consumer 

Box 332 TM 

Henderson, Kentucky 

AMATEUR 

receiver that has an S meter. 
A power input In the 35 -watt bracket 

offers additional economy in that 
ordinary receiver and TV -type com- 
ponents can be used. They are very 
much cheaper than their transmitting 
equivalents. Power inputs very much in 
excess of 35 watts would require a 
more expensive line of transmitting 
components throughout, yet little is to 
be gained in signal- strength reports. 

The economics become more apparent 
when we consider the choice of the r.f. 
output tube. The 6BQ6 -GT is similar in 
construction and power -handling capa- 
bilities to the 2E26 transmitting tube. 
It can be purchased from some sup- 
pliers at less than one -third the price of 
its transmitting equivalent. The cost of 
construction was held down also by 
television -type high- capacitance filters 
and a bridge -type selenium rectifier to 
make an efficient and compact power 
supply. 

Another feature which rightfully 
comes under the heading of economy is 
that this rig is complete. No special 
antenna tuner is needed. The n output 
network allows almost any random 
length of wire to be used as an antenna. 
Furthermore this network is capable of 
tuning to either 80 meters or 40 meters 
with the same coil. Thus when you 
obtain your General class ticket you'll 
be all set to operate anywhere on 80- 
or 40 -meter c.w. 

Meters on the front panel of a rig 
certainly are impressive, and -in the 
higher power rigs -are necessary for 
proper and safe operation. They are 
unnecessary in a transmitter of this 
power. A pilot lamp in the plate circuit 
performs all the essential functions of 
a meter at a cost of only 10 cents for 
the lamp. 

The circuit 
The transmitter uses only two tubes 

and is quite straightforward, as you 
can see from the schematic. Two tubes 
were used rather than combine the 
functions of oscillator and power am- 
plifier into one tube. as is often done. 
This assures better keying charac- 
teristics and better frequency stability. 
The 1 -tube jobs often have a tendency 
to chirp when keyed. 

The oscillator uses a 6C4 tube in a 
Pierce oscillator circuit, chosen because 
it requires no additional controls for 
the oscillator, thus simplifying opera- 
tion of the transmitter. 

The output of the oscillator is ca- 
pacitively coupled through a 100 -µf 
capacitor to the grid of the r.f. power 
amplifier. -The positive peaks of this r.f. 
voltage cause current to flow from the 
grid end of Rl to ground and develop 
a negative voltage on the grid of the 
6BQ6 -GT. This grid voltage should 
measure approximately -45 to -55. The 
exact value will depend upon the ac- 
tivity of the crystal in the oscillators 
circuit. 

If the bias on the 6BQ6 grid is not 
in the neighborhood of -50 volts, it may 
be indicative of a weak or dirty crystal. 
Careful but thorough cleaning of the 
crystal with a mild soap and water is 

RADIO -ELECTRONICS 
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111 

Millions of TV receivers in use today are equipped 
with the famous TARZIAN TUNER. For, since the 

early days of television, most manufacturers of the 

best -known sets on the market have relied upon 

the trouble -free TARZIAN TUNER. 

Because so much depends upon the satisfactory 

performance of the tuning mechanism, you'll find 

most of the nation's leading manufacturers are 

using the TARZIAN TUNER in the sets they make - 
and sell -under their own brand names. 

It's only natural that the world's largest producer 

of switch -type tuners should produce the best 

UHF tuners for COMPLETE coverage. 

Tarzian was first with UHF adaptability 
engineered into VHF tuners. 

® SARKES TAR r Division Bloomington, Indiana 

SEPTEMBER, 1953 



112 

Facts listed are published 
through the courtesy of 
Mr. Anthony Todaro, part 
owner of a thriving radio 
and TV shop in Monessen, 
Pa.... Monessen Radio and 
Television. Mr. Todaro's 
growing business is based 
upon a policy of "the best" 
in material and service. 

Whe/) lepc/49 o4s te/y too'? 

gQa4'.. PERMA -TUBE 
s4ands f1 e Pest 

HERE'S THE PERMA -TUBE RECORD AT 
*MONESSEN RADIO AND TELEVISION 
1 

1800 installations without a single antenna 
mast failure. 

2 Not a single claim for rusted, bent, twisted, 
or broken masts since PERMA -TUBE was 
adopted in 1949. 

3 PERMA -TUBE installations show no wear after 
41 months (average antenna life 27 months). 

4 Storm that flattened 100 antennas failed to 
buckle PERMA -TUBE masts. 

5 PERMA -TUBE supports shop's fine reputation 
for high -quality work. 

Here's why PERMA -TUBE backs up quality service 

PERMA -TUBE IS STURDY ... it's made of special, high - strength, J&L steel. 

2 PERMA -TUBE IS CORROSION -PROOF ... it's treated with vinsynite -then coated inside and outside with a metallic vinyl resin base. 

3 PERMA -TUBE IS EASILY INSTALLED ... it's the only mast with both ends of the joint machine fitted. 

Mete :5 of how Pemia-tae resists corroslbn 

Section of ordinary conduit 

tubing used for TV masts after 

96 hours in a salt spray 

test (A.S.T.M. Designation 

B- 117 -49T) to accelerate cor- 

rosion. Extensive rust inside 

the mast has reducd strength 
drain -caused rusty water 

onto the owner's home. 

Section of PERMA -TUBE after 

500 hours salt spray test shows 

no evidence of corrosion. 

Strength has been retained 

and the chance of rust streaks 

on owner's home is eliminated. 

Note sturdier wall thickness of 

PERMA -TUBE sample. 

PERMA -TUBE IS AVAILABLE IN STANDARD LENGTHS ... DIAMETERS .. 
WALL THICKNESSES. FOR COMPLETE INFORMATION MAIL THIS COUPON 

Jones B. Laughlin Steel Corporation 
496 Gateway Center, Pittsburgh 30, Pa. 

Without charge, O Name of nearest distributor 
please send me: 0 Complete informatiqn on PERMA -TUBE 

Name 

Company 

Address 

J8L 
STEEL 

AMATEUR 

then in order. Handle the crystal by 
the edges after cleaning. 

The amplified r.f. signal appearing 
on the 6BQ6 plate is coupled through 
the .001 -µf blocking capacitor to the c 
output network. This capacitor prevents 
the high- voltage d.c. from appearing on 
any of the exposed parts of the coil 
L1 or the capacitors C1 and C2, but 
allows the r.f. to pass. 

The parallel resistor and coil shown 
in the 6BQ6 plate circuit is a parasitic 
suppressor. The coil consists of 30 turns 
of No. 30 enamel wire wound on any 
1 -watt insulated resistor of 100,000 
ohms or larger. Without this 'sup- 
pressor, the amplifier has a tendency to 
oscillate all by itself. With it the am- 
plifier is completely stable and free 
from any spurious oscillations. 

The output coupling network is com- 
posed of the two variable capacitors Cl 
and C2 and a B & W Miniductor Ll. 
L1 is made semivariable by a shorting 
jumper. This process of shorting out 
turns to tune Ll does nothing more 
than vary the inductance. Although a 
current will flow in the shorted turns, 
no appreciable power will be wasted. 

The power supply consists of a trans- 
former fed voltage- doubler circuit. This 
supply delivers both 330 and 150 volts. 
The lower voltage conveniently elimi- 
nates the need for the voltage- dropping 
resistor for the 6BQ6 screen grid and 
the oscillator plate. These. voltages are 
higher than is normally obtained from 
a voltage -doubler operating directly off 
the line because of the slight step -up in 
the power transformer. This trans- 
former is a half -wave type having 
a secondary voltage of 135. Because of 
this the selenium rectifiers should have 
a 160 -volt rating. The selenium rectifier 
used in this unit is one specifically de- 
signed for voltage- doubler service and is 
actually two rectifiers built into one 
unit. We used a Sarkes Tarzian type 
1Ú8D. 

The 100,000 -ohm resistor across the 
output of the supply serves as a 
bleeder to discharge the filter capacitors 
when the set is turned off. These high 
values of capacitance can give you a 
nasty shock if you happen to come 
across them. 

The transformer is rated at 75 milli- 
amperes. Since the transmitter is de- 
signed for cw operation this unit can 
be safely used at 100 ma. This is 
because the transmitter actually draws 
power from the transformer only when 
the key is down (except for the fila- 
ments). Thus the transformer is .idle 
for a great part of the time even when 
the transmitter is in operation. 

Construction hints 
The rig is constructed on a standard 

aluminum open -end chassis 91 x 5 x 
11/2 inches, similar to the ICA chassis 
No. 29001. Unless one has had previous 
experience in transmitter construction, 
it might be well to follow the general 
layout of parts as shown in the photo- 
graphs. R.f. circuits have a peculiar 
way of developing spurious oscillations 
all their own -often depending on the 
layout. This is something that can't be 
predicted before construction is begun. 

RADIO -ELECTRONICS 
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NEW 1954 

113 '' MI 'WEST 
TELEVISION 

and RADIO Catalog 
Featuring a Completely 
NEW Line of Magnificent 

CONSOLES TABLE MODELS 
CHASSIS 

ALL- CHANNEL RECEIVERS 

built- in F with new V 

EASY TERMS 30 DAYS TRIAL 
Here is a brilliant new line of magnificent long- distance 21" and 27" Television 
receivers in beautiful console, table models and complete chassis - to mark 
Midwest's 34 years of leadership. 30 Days Trial ... Easy Terms .. Low Factory 
Prices. Send coupon for 1954 Catalog TODAY! 

Also- Powerful New 1954 World- Ranging 

MIDWEST Series 16 RADIOS 
In Beautiful Consoles and Complete Chassis 

Once again Midwest 
offers its famous series 
16 five band AM -FM 
radio chassis and the 
magnificent new Sym- 
phony Grand Radio - 
Phonograph with 3- 
Speed Automatic Inter- 
mix Record Player. 
Also, a complete line of 
clock radios, table 
radios, and portables. 

MIDWEST RADIO & TELEVISION CORP. 

SEPTEMBER. 1953 

MI )WEST 21" 
Television Ches- 
s is Complete 

with 12" Speaker 

MIDWEST 21" 
Table Model Tele- 
VI51et1 Receiver. 

lo ®e 

MIDWEST Lux- 
urious 27" Televl 
aloe Console. 

LOW FACTORY PRICES 
WRITE IN NAME AND ADDRESS (PLEASE 
PRINT) ON COUPON OR 2c POSTCARD 

MIDWEST RADIO & TELEVISION CORP. 
Dept. A-38, 909 BROADWAY CINCINNATI 2, OHIO 

Please send me your new FREE 1954 Catalog. 

NAME. 

ADDRESS 

CITY ZONE _STATE 
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il1EET 711ella 

SANGAMO'S /(/PREMIUM TUBULAR 

CAPACITOR - designed to give 

better TV performance! 

Eil v I'7 11/E 
atNO E.VRA 00S7/ 

Sangamo combines an amazing 
new molding compound with a new 
impregnant to bring you a com- 
pletely new paper tubular capacitor 
-developed by request to meet 
rigid specifications so tough that 
no previously existing paper tubu- 
lar could approach them. 
Thousands of Telechiefs have been 
tested under actual service con- 
ditions ... have proved their 
ability to outlast and outperform 
all other tubulars. 
The new molding compound, 
Sangamo Humiditite, greatly 

lengthens capacitor life. It has 
been proved, by severe tests, to 
give the best seal against moisture 
of any molding compound in the 
industry. 

The new Sangamo impregnant 
holds rated capacity under all con- 
ditions and makes the Telechief 
really rugged. 

Because we know that service men 
want only the best replacement 
parts -the new Telechief has been 
released to the service trade. 
Get in touch with your Jobber. 

Zee !lNLOkow... C%LOd48cSaetCZ/XOr 

v v v V v v v 
.. 

sco.an 

SANGAMO ELECTRIC CO. ILIINOIS 

00\ U.H.F. and 

"THE VERSATILE CRYSTAL PROBE" 

Solve your U. H. F. ANTENNA PLACEMENT 
and ORIENTATION problems the easy way! 

Get maximum picture strength - eliminate 
ghosts - no more roof -top shouting - no 
expensive field strength meters needed! 

ONE MAN CAN DO IT * 
Write for FREE bulletin today and 

other information about KLIPZON products. 

UNITED TECHNICAL LABORATORIES 
204 LITTLETON RD. * MORRISTOWN, N J. 

WE ARE QUICK & CASH BUYERS 
We're looking for surplui invenurths of all One,: of 
electronic parts-receiving, transmitting and special- 
purpose Tubes. Anything In the Radio-TV and elec- 
tronic tfrld. 

SMALL or LARGE QUANTITIES 
SEND US YOUR LIST 

Submit samples where Dn +Able, amount of each Item 
and prires. NAT ADELMAN 

iee wasninnean se.. wert York 6. N. Y. 

WATCH FOR THE OCTOBER ISSUE 

OF RADIO -ELECTRONICS 

ON THE NEWSSTANDS 

SEPTEMBER 25 

Keep all r.f. leads short and direct. 
Thus, connect the three .O1 -µf bypass 
capacitors right at the tube sockets 
to 'ground. Connect the parasitic sup- 
pressor close to the plate cap of the 
6BQ6 -GT tube. The d.c. and a.c. power 
and filament wiring can be run to suit 
the builder's own aesthetic tastes. 

The lamp LM1 can be soldered 
directly into the circuit if desired. It 
is forced into a % -inch grommet on the 
front edge of the chassis. This makes a 
simple and practical holder for the 
bulb. Don't try to dress up the front 
by buying a colored glass jewel lamp 
holder. Lamp LM1 is a type No. 44 
pilot rated at 250 ma for full. brilliance. 
At 100 ma the filament just gives off 
an orange glow which couldn't be seen 
if a colored jewel were used. Off reson- 
ance the lamp glows very brightly 
making the use of the smaller current 
pilot lamps impractical. 

Output coil Ll is mounted by solder- 
ing the last turn of each end to lugs 
mounted on two small 4 -inch ceramic 
standoffs. The shorting clip is a Mueller 
No. 88 Wee Pee Wee phosphor bronze 
clip. The thin jaws just manage to slip 
in between the turns of the coil. 

A National type 100S 2.5 -mh r.f. 
choke is used in the 6BQ6 plate circuit. 
It is mounted upright on its standoff 
insulator to provide the short leads 
desirable in this circuit. 

Tuning the rig 
Perhaps the most difficult problem 

that the beginning amateur has to 
solve is that of providing an efficient 
transfer of r.f. energy from the trans- 
mitter to the antenna. This problem is 
eliminated by using a r type tank cir- 
cuit and antenna tuner. The r net- 
work is a variable- impedance tuning 
system which will match random 
lengths of wire as well as almost any 
type of antenna which uses single -wire 
or unbalanced feed. 

The only adjustments necessary to 
place the rig in operation are those in 
the output circuit, Cl, C2 and L1. First 
place the shorting clip on the coil Ll 
somewhere near the antenna end. Its 
actual and final position will depend 
on the length of the antenna used. Turn 
C2 to maximum capacitance (the plates 
fully meshed). Connect the antenna 
and turn on the a.c. to the rig. After 
the filaments have warmed up, press 
the key down and tune Cl for a dip 
in the brilliance of lamp LM1. Don't 
leave the key down too long without 
tuning Cl to the dip. Now turn C2 and 
redip Cl to produce an orange glow 
in the lamp. Move the shorting clip in 
toward the tube end of the coil to 
produce the correct bulb brilliance if 
it cannot be obtained with C2 alone. 
Actually, the tuning process consists of 
a simultaneous juggling of these three. 

If you're really out to squeeze the 
most out of the rig, place a pilot lamp 
in series with the antenna lead. The 
type of pilot lamp used will depend 
upon the antenna current and hence, 
the antenna length. Now tune Cl, C2, 
and Ll to produce the maximum bril- 
liance on the series antenna lamp for 
a given brilliance on the plate- circuit 

RADIO -ELECTRONICS 



BUY TEST EQUIPMENT 
ON THIS RADICALLY NEW 

TIME PAYMENT PLAN 
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NO INTEREST!! - NO CARRYING CHARGES!!] 

Superior's New 
Model 770 

Model 770 is an accurata 
pocket -size V.O.M. Meas- 
ures only 3'.- x 5,e' a 
2'¡ 

VOLT -OHM 
MILLIAMMETER 

Sensitivity -1000 ohms per volt 
l.,es latest design 2% accurate 1 611l. D'Arsonval type 
meter. Same zero adjustment holds for both resistance 
ranges. It is not necessary to readjust when switching from 
one resistance range to another. This is an Important time- 
saving feature never before included in a V.0 M. in this 
price range. Housed in round- cornered. molded case. 
Beautiful black etched panel. Depressed letters filled with 
permanent white, insures longlife even with constant use. 

SPECIFICATIONS: 
6 A.C. VOLTAGE RANGES: 0.15/30/150/300 /1500/3000 

Volts. 
6 D.C. VOLTAGE RANGES: 0- 7.5/15/75/150/750 /1500 

Volts. 
4 D.C. CURRENT RANGES: 0- 1.5/15/150 MA. 0 -1.5 

Amps. 
2 RESISTANCE RANGES: 0 -500 Ohms 0 -1 Megohm. 

$' 
4.90 

The Model 770 comes tom plate with 
NET self -contained batteries, test lead, and 

all operating instructions. 

Superior's ew 

SUPER -METE R Model 67-A 

Comes housed in rugged, 
crackle -finished steel cabi- 
net complete with test 
leads and operating in- 
structions. Size 614' a 9'/z' 
x 

A combination volt -ohm Wiliam- 
meter plus capacity reactance in- 
ductance and decibel measure- 
ments 
SPECIFICATIONS: 

D.C. VOLTS: U to 7.5/15/75/150/750 /1,500/ 
7.000 Volts 

A.C. VOLTS: 0 to 15/30/150/300/1,500 /3.000 
Volts 

OUTPUT VOLTS: 0 to 15/30/150/300/1,500 / 
3.000 Volts 

D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 
Amperes 

RESISTANCE: 0 to 1,000 /100,000 Ohms 0 to 10 
Megohms 

CAPACITY: 001 to 1 Mfd. 1 to 50 Mfd. (Qual- 
ity test for electrolytical 

REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 
5A-gohms 

INDUCTANCE: .15 to 7 Henries 7 to 7,000 
Iteories 

DECIBELS: -6 to +18 +14 to +38 +34 to +58 

$28.40 ADDED FEATURE 
The Model 670 -A includes a special 
GOOD -BAD scale for checking the 
quality of electrolytic condensers at 
a test potential of 150 Volts. 

Superior's Model 660 -A -A NEW A.C. OPERATED 

SIGNAL GENERATOR 
Provides Complete Coverage 
for A.M. -F.M. and TV Alignment 

Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on fundamentals 
and from 60 Megacycles to 220 Megacycle. on 
powerful harmonics. Accuracy and stability 
are assured by the use of permeability 
trimmed HiQ coils. R. F. available 
separately or modulated by the Internal 
audio oscillator. Built in 400 cycle sine 
Wave audio oscillator used to modulate the 
R. F. signal also available separately for 
audio testing of receivers, amplifiers. hard 
of hearing aids. etc. R. F. Oscillator Cir- 
cuit: A high tranaconductance heptode Is 
used as an R. F. oscillator. mixer and am- 
plifier. Modulation is effected by electron 
coupling in the mixer section thus isolating 
the oscillator from load changes and afford- 

Tubes used: 1-681E6 as R. F. Oscillator, ing high stability. A. F. Oscillator Cif- 
iota.ems 

ampiihe,. 1 -sass as Audio Ossu- coif A high transeonductancs heptode sen -6x6 as Bower Rectifier. netted as a high -mu triode is used as se vv audio oscillator In a high -C Cololtts dlr- 
HET 

cult. The output lover I Volt) Is nearly 
pure sine wave. Attenuator: A 5 step 
ladder type of attenuatur is used. 

The Model 66O -A c 
m 

ea $ 
camillet with ai 
ble, test lead Cam 

struction 
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Superior's New T V BE TESTER Model TV -11 

Operates on 105.130 Volt 60 $a50 Cycles A.C. Hand-rubbed 
oak cabinet complete with NET portable cover 

Uses the new self- cleaning Leve. 
Action Switches for individual le- 
ment testing. Because all elements 
are numbered according to pin num- 
ber in the RMA base numbering sys- 
tem, the user can instantly identify 
which element is under test. Tubes 
having tapped filaments and tubes 
with filaments terminating in more 
than one pin are truly tested with the 
Model TV -II as any of the pins may 
be placed in the neutral position 
when necessary. Uses no combina- 
tion 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 dota for all 
tubes. Phono jock on front panel 
for plugging in either phones or ex- 
ternal amplifier detects microphonic 
tubes or noise due to faulty elements 
and loose external connections. 

Superior's New 

TV BAR 
THROWS AN ACTUAL BAR 

GENERATOR 
PATTERN ON ANY TV RECEIVER SCREEN!! 

TV Bar Generator comes com-s39avv 
pieta with shielded leads and NET detailed operating instructions. 
Only 

CONNECTS DIRECT 
TO ANTENNA POST 

NO CONNECTION 
INSIDE RECEIVER 

Features - 
Can he used when no stations are on 
the air. Provides linear patterns 
to adjust vertical and horizontal line- 
arity Provides vertical and hoer 
rental sweep signals Provides sig- 
nal for testing video amplifiera. 

NEW TIME PAYMENT PLAN 
ORDER BLANK 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. B -72, 38 Murray Street, New York 7, N. Y. 

Please send me the units checked below. 1 am enclosing the down pay- 
ment with order and agree to pay the monthly balance as shown. It Is 
understood there will be no carrying, interest or any other charges, pro- 
vided I send my monthly payments when due. It Is further understood that 
should I fail to make payment when due, the full unpaid balance shall 
become immediately due and payable. 

MODEL 770 Total Price $14.90 
$2.90 down payment. Balance $2.00 monthly for 6 months. 
MODEL TV -I I Total Price $47.50 
SII.50 down payment. Balance $6.00 monthly for 6 months. 
MODEL 670 -A Total Price $28.40 
$7.40 down payment. Balance $3.50 monthly for 6 months. 
TELEVISION BAR GENERATOR Total Price $39.95 
$9.95 down payment. Balance $5.00 monthly for 6 months. 
MODEL 660 -A Total Price $42.95 
$12.95 down payment. Balance $5.00 monthly for 6 months. 

DI I enclose $ as down payment. 
O Ship C.O.D. for the down payment. 

Signature 

Name 

Address 

City ions State 
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AMAZING BARGAIN 

NEWSENSATIONAL 

ANTENNAS 
Amazing New Motorless 

TV ANTENNA 

ll Channel T V RECEPTION All 
IN ALL DIRECTIONS 

Rocket 
a DIRECTRONIC 

PRICES ON 

TV 

From National Electronics 
The TV Antenna Specialists 

SENSATIONAL NEW HIGH GAIN 

UHF YAGI 
Good UHF reception in fringe 

as nassured new areas 
Broad-band Rocket UHF Ysgls. 

(compact, easy to stack for all 
the gain required anywhere. Medal 
Three models cover all UHF 1.114P-1A-Ch i thru 48 channels. Rodket UHF YaQ/s UNF- 15 --Ch: 27 th.q 82 are `Omplately pre-assamb ed stteg -Ch. e7 thru 83 -you Imply tighten mast 
clamp. Serviceman' array In- 3ingle 54.23 
eludes two reflector., 2 dl- Lots of 8 3.7S 
poles. 4 directors and Univet- 

ae2 

stacking 
sal mast clamp. bar.. -, 2 a,e. .75 nr. 

MOTORLESS 

i TV ANTENNA 

18 360a Electrically 
Switched Beam 

No Motors 
No Roof Orientation 
No Electric Power 

, 
No Ghosts u 
Flick of Switch Clears 
nature Instantly 

as rotating aerials coating. 
beams In all directions 

sleet 
Model 

with Direr 
at set. Model Sun 

UHF TELEVISION CONVERTER 
Butto UHF television converter 
with built-in booster. COn- 
tinuouslY variable for channels 
14 thru 83. Built-in wide ban 
VHF booster for channels 2 >.';- r3i!R. 
Ulm 13. Self- powered for 11u ñ.' A.:ta 

It. 80 cycle AC operation. --- ^wwwd 
selector switch ¢Ives choice 
antenna may 

UHF 
be fedntheo 

VHF 

broad hand booster direct 
C to the TV set. Stock NO. 21A $34.95 ebb:mind weight 7 IDs. 

AA -399 D.- 
((.t.') clronw 

Seh o w n 

518.115 Seam Selectee 
Provides same clear 

Electronically 4 times u much. Electronically 
with full rotation. You 

stacked 
Beam Selector located 

sucked Includes nnec nitersal for l set connecting Beam alitc, Universal et Clamps for 
lead-in. l,lredtronle Beam Switch. and 73 feet of TRI -X IeaA -In. UHF STRIPE -Now available ha for Standard rnil 

5.JO tuners. To order specify channel No. and series I 
stamped on each strip of roar present tuner. 
stampted by letter such as F. G. etc 

EACH ISO. consists of ease. A ant.) ROCKET BROAD BAND YAGIS 
SENSATIONAL 

OA1N SENSATIONAL 
TURES IN FRINGE 
AND ULTRA 

Switch to Yagl Broad 
Bend HI -Gain An- 
tennd These new Yogis give you Yogi reception on 
the 5 low-band and 7 hi -band channels -no restriction 
to one ingls channel. A two-bay arcala 111 out-pee- 
form even 10 or 12-element Ingle channel Yogi. 
Price Is sensationally low. Complete ervipoles. s ar- 
ray Indltaea 1 double reflector. 2 folded dipoles. 3 dl- 
rector., universal mast clamp. Easy- to-osaemble quick 
rlg construction. 
Model R132 -8 -Ch. 2 thru 8 510.93 E. 
Model RB7.13 -Ch. 7 thru 19 5.95 Ea. 
Matched stacking bar. 1.25 P. 

Radiart Telerotor 
( WITH DIRECTION INDICATOR 

Streamlined. waterproof. Mortis'. 
4. 12 Mau duty ball bearings. Heav- 

Y' Ily reinforced die -cut housing. Pre - 
clsion gears. Positive stop at end 

-rem rotation. Heavy duty motor re- 
verses Instantly. Mast. tower or 

/- Platform mounting- Factory lubri- 
cited for life. Perfect pattern dial 

$29 37 gives Immediate Indication Oir n- ` canna poeltlon. 

8 Conductor Wire Requires 8 Cond. Cable 
1 .08 ft. 

FAMOUS ROCKET 
ZOOM -UP TOWERS 

Sturdy Reliable easiest Intallathan 
Of- 

fers que4est easiest 
Rocket to mike 

Towers. 
inst ltlon up to 50'. Each section telescopes in- 

side the other -to erect. simply slide out each 
[ion In Its turn -Insert bolt thru section 

below -tighten to keep mast from turning. 
Each tower complete with guy rings, bolts, 
and mounting base uitable for peak or fat 
roof. Handsome and sturdy. Rocket Zoom- 
urea offer you economy and long life. Order 
Ira- site. 
20 5 .5 30 ít75 
40' 211.15 50' 322..75 

-Deduct 109.. discount in lots of 3) 

Hi -Gain Single Channel Yogis 
5 element-Ch. 7.3.4... $7.95 Ch. 5 or 6 ..$6.95 

Ch. 7.13 63.93 S 

Specify exact channel desired 

Lowest Prices on Antenna Accessories 
Mast Steel (Dualcoated 5' Crimped) I1 n- tit, SI OS 
Mast Steel (DUalcoated 10'1 lg O.D. S1.9' u 
Mast Connectors for O.D. Mast .59 
Chimney Mount Complete with Straps 1.19 
Peak Roof Saddle (will take UP to 11M. 0.1)..... 1.59 
Lightning Arrestor -TV .e9 
Galvanised Steel Guy Wire- 8/20 -100' coil 85 
Rocket Twln-1 <ad -7/28 stranded 2r a. 
Mast Stand -off Insulators- .lo 
Screw Type Stand -Oa Insulators -3. O3 
UHF Tubular Twin lead-IA-Loss-100' Coll .93 

NEW FALL AND WINTER CATALOG AVAILABLE 

ALL PRICKS F.O.B. . OHIO 
Do not remit more than complete purchase Price. Pete 
shipping charges on rettlpt of -bacs. 25r. epnntt nn 
all C.O.D. orders. please. Money-back guarantee. Prices 
sublet[ to Change 

Vase. 
Notice. 

Nat/ona/ E/e c troncs 
OF CLEVELAND 

THE HOUSE OF TV VALUES 
1 209 Doke Building Cleveland 3, Ohio i 

COMPLETE TOWER MOUNTING KITS 
Includes guy wire. Insulators, iv hooks. 11 high quali' 
material reoulred for permanent installation. 

20' Tower Kit 53.35 40' Tower Kit S .5S 
30' Toner hit 55.50 50' Tower Kit $12.55 

SAVE WITH ROCKET 36 -FT. MAST KITS 
Economy mast kit contains 3 -10' seamless TRICOATED 
1w- O.D. masts. one 5' mast. 300 feet of 8/20 gal- v,sed steel guy wire. and everything else needed In- 

clamps. guy hooks, and t swivel 
connectors. 

ounting base. 
insulators. cable 

asKfrt Mrs $5535 aSKfwt Nam 
$11.15 

SUPER MARKER INJECTOR SMI -53 
saves up to 75% alignment time 

Designed to work with your present signal generator marker and 
oscilloscope. 
SAVES TIME- Marker size determined by instrument setting only. Not 
affected by characteristics or defects of circuits being aligned. Only one 
setup for each section (video I.F., sound I.F., detector or tuner) regardless 
of number of stages. 

MORE ACCURATE -Marker will always be the same size whether on top 
of I.F. curve, on slope, bottom, in middle of ratio detector, or in sound 

trap. Marker cannot overload receiver or circuit being tested. Marker com- 

pletely bypasses unit being tested. 

SCALA RADIO CO., 2814 -19th St., San Francisco 10, California 
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lamp. This indicates that the most 
power is being put into the antenna 
for a given input to the final tube in 
the transmitter. This is the point of 
greatest efficiency. 

One further point should be made 
with regard to tuning, especially when 
tuning the rig on 80 meters. The short- 
ing clip on Ll can be moved down the 
coil toward the tube where.the amplifier 
will be doubling the crystal frequency, 
thus producing 40 -meter output with 
an 80 -meter crystal. Thus, after tuning 
up the rig, double -check the output 
frequency by tuning the receiver to 
both 80 and 40 meters and noting the 
stronger signal. Short out the receiver 
antenna terminals to reduce over- 
loading. The stronger signal will appear 
on 80 meters if the transmitter has 
been tuned correctly. A simple wave - 
meter as described in the ARRL Hand- 
book will provide a more certain and 
quicker check of the transmitter output 
frequency. Such a check should be 
made a habit regardless of the trans- 
mitter being tuned. 

Materials for transmitter 
Resistors: I -47,000 ohms, 11/ watt; I- 47.000, 2 -100.- 
000 ohms, I watt. 
Capacitors: 1 -10, 1 -100 stltf, 500 volts. mica; 2- 
.001 11f, 500 volts, mica; 3-.01 µf, molded tubular, 
600 volts; 2- 325 gut, variable, 1,000 -volt spacing; 
1-60 tif or I -30 - 30 µf 250 volts, 1 -40 µf, 450 volts, 
electrolytic. 
MIscell : I -2.5 m.h. r.f. choke, National R100 
or equivalent, I- 2.5 -mh, r.f, choke, National RIOOS 
or equivalent; I -e i W Miniductor type 301$; 1- 
power transformer, 135 volts at 75 ma or more, 6.3 
volts at 500 ma; 1- 100 -ma, 140 -volt voltage -doubler 
type selenium rectifier; I-6C4, 1- 61106 -GT tube; I- Mueller type 88 clip. Sockets, switch, No. 44 pilot 
lamp, open -circuit key jock, crystal, standoff insula- 
tors. binding posts, hardware. 

You can work this rig on 40 meters 
simply by plugging in a 40 -meter 
crystal and moving the shorting clip 
on the coil down toward the tube. 
Once again, remember, its exact posi- 
tion depends upon the antenna in use. 
The general tuning procedure is the 
same as before. 

You'll find this rig fine for use as 
a stand -by or portable rig even after 
you've advanced on to a higher power. 
Perhaps you could even use it as a 
driver for that higher power rig when 
the time comes. In any event, it's a 

.rig sure to please and serve you well 
long after you've passed the novice 
stage. END 

t Lc¡ 
"Ifmph! A man buy's a 
faith - and tint thing 

company goes out of 

radio in good 
you know the 
burines. 



CONSTRUCTION 

PHOTOTUBE CONTROL CIRCUIT 

In many photoelectric applications, 
the d.c. output of the phototube must 
be amplified to a comparatively high 
level before it is applied to control or 
alarm circuits. To eliminate the dis- 
advantages of multistage direct -coupled 
amplifiers, the phototube output is 
usually converted to a.c. by modulating 
the light source with a chopper or by 
applying a.c. to the phototube elec- 
trodes. These methods have disadvan- 
tages which may make the photoelectric 
control impractical in some applica- 
tions. Electronic Engineering (London, 
England) , describes a method of con- 
verting the d.c. output of a photo - 
tube to a.c. by periodically varying the 
input impedance of a direct -coupled 
phototube amplifier. Fig. 1 -a shows the 
basic circuit. 

PHOTOTUBE 617 -G 

TO X 

I 
2220X 

R2 

0N 

FIG. I 6 

loo. _ 
/ 

' 

2 6H6 

If we disregard the 6T7 triode, the 
circuit becomes a conventional photo - 
tube and direct -coupled cathode fol- 
lower. The plate -to- cathode impedance 
of the 6T7 is shunted across the 15- 
megohm grid resistor of the 6SJ7. 
When light falls on the phototube, it 
conducts and a positive voltage appears 
on the plate of the 6T7. The grid of the 
6T7 is fed approximately 1 volt of 
60 -cycle a.c. from a potentiometer con- 
nected across the 6.3 -volt heater line. 
When the grid of the 6T7 is negative, 
the plate impedance rises and a posi- 
tive pulse appears on the grid and 
cathode of the 6SJ7. The pulse ampli- 
tude varies with the light on the photo - 
tube. When the 6T7 grid is positive, 
the plate -to- cathode impedance is low 
and the 15- megohm grid resistor is 
nearly short -circuited, so little or no 
signal is applied to the grid of the 
6SJ7. The potentiometer (Rl) is ad- 
justed so there is no output when the 
phototube is dark . 

When the ambient light level is high, 
it may be necessary to modify the cir- 
cuit to provide proper operation. The 
modification is shown in Fig. 1 -b. 
Points X and Y connect to correspond- 
ing points in Fig. 1 -a. 

One -half of a 6H6 is used as a biased 
diode in series with the output of the 
cathode follower. R2 is adjusted so the 
diode does not conduct until the actuat- 
ing light is concentrated on the 
phototube. END 
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TV SETS 
RADIOS 
TRANSMITTERS 
BROADCASTING EQUIPMENT 
HOME APPLIANCES 
TWO -WAY RADIO COMMUNICATIONS SYSTEMS 
PHONE LINES 
AIR CONDITIONING SYSTEMS 
STARTER CONTROLS 
AUTO IGNITIONS. GENERATORS, BATTERIES 
MOVIE EQUIPMENT 
PANEL INSTRUMENTS 
TV CAMERAS 
AUTO LIGHTING SYSTEMS 
GENERATORS 
VOLTAGE SOURCES 

r 

"HAM" RADIO EQUIPMENT 
'CABLES 
CONNECTORS 
AUDIO FREQUENCY SOUND CURRENTS 

...and write for your complimentary copy of 
1001 Uses for the Simpson Model 260" 

RANGES: 

20.000 OHMS PER VOLT DC 

1.000 OHMS PER VOLT AC 

VOLTS. AC AND DC: 2.5. 10. SO. 250 1.000. 5,000 
OUTPUT: 2.5. 10. 50. 150. 1.000 
MILLIAMPERES. DC: 10. 100, 500 

MICROAMPERES. DC: 100 

AMPERES. DC: 10 

DECIBELS 15 RANGESI: -11 TO +55 DB 
OHMS: 0 -:000 (12 OHMS CENTER). 0- 200.000 (1.2 
OHMS CENTER). 0 -20 MEGOHMS 1120.051 OHMS 
CENTER) 

SIMPSON ELECTRIC COMPANY 
5200 W. Kinzie St., Chicago 44 EStebrook 9 -1121 

In Canada: Bach -Simpson. Ltd.. London. Ont. 

SOLT- OHM- MILLIAMMETER 

A CORRECTION 
In our advertisement in the May and June issues of 
itrpni- ELECTRON Ird there appeared by error a 830 
bassi' pictures with Incorrect prices of four cabinets, 

I iird by us as models 2511, 5511, gin and 1050. 
These cabinets & chassis are not manufactured or sold 
,1 us. but are In fart manufactured by the Mattison 
rs A Radio Corp. We regret these inadvertent errors. 
mI have taken steps to prevent their recurrence. 

TELESOUND CORP. Ñ 
w1 W 

York 
28th t..y 

ENJOY 3 COLOR TELEVISION 
FILTER SCREEN NOW 

Changes dull eycstraini ng black and white pint 
into beautiful color tones. Seconds to attach. No tools 
used. 

direct. 
eliminate lare and snow in fringe are 

Order screen sine up to ig -. 01.70 
sine 17", 41.50 size 70 -. 41.0s sien 21. We pay 
postage e sept on C.O.D. . Satisfaction guaran- 
teed. Dealers in TV a ended. 

Zingo Products, Johnstown 13, New York 

EASY TO LEARN CODE 
It Is easy to learn or Increase speed 
with all lnstrucloar *Dh Code Towbar. 
Affords the Quickest and most prac- 
tical method yet developed. For be- 
ginners or udvanred students. Avail- 
able tapes for beginner's alphabet 
to typical messages on all aubleets. 
Speed range 5 to 40 WPM. Always 
ready -no UROM. 

ENDORSED BY THOUSANDS! 
The Inetructograph Code Teacher ¡ ! 
literally takes the place of an open. 
atorInstructor and blea anyone to 
learn and muter code without fur- 
ther asslstanee. Thousands of successful operators have 

Write 1 

the code" with the 
for convenient rental and 

<t 
purchased today plans. 

INSTRUCTOGRAPH COMPANY 
4701 Sheridan Rd.. Dept. RC, Chicago 40. III. 



an Amphenol antenna on the roof 

means a satisfied customer 

for xioir 

What is the reason that AMPHENOL antennas 

are not only maintaining but increasing their front position as the 

finest antennas ever offered? The answer, of course, is that the name 

AMPHENOL has become synonymous with quality -to more and more 

dealers and servicemen. They know, first, that antenna quality is 

measured in performance and that the performance of AMPHENOL 

antennas is outstanding. Dealers in cities where there have been severe 

ice storms or high winds feel proud that the AMPHENOL antennas 

they have installed are still standing when other antennas have collapsed. 

They like, also, to hear the satisfied comments of customers about 

the fine picture quality they are getting on their TV sets -and 
dealers know how much that picture depends on the AMPHENOL antenna. 

Important to dealers, and further proof of performance, are 

published antenna measurements. Making all such measurements 

in accordance with current RTMA standards, AMPHENOL provides 

accurate information that can be relied on. Dealers realize they can 

read the db gain of an AMPHENOL antenna and believe it. 

RHOMBIC 

See the new 

UHF -VHF Antenna 

Film 

CORNER 
REFLECTOR 

INLINE 
Reissue Potent 23,273 

IT PAYS TO BUY QUALITY 

oki tell" 
television 

antenna story 

AMPHENOL has prepared an attractive new folder 
with Kodachrome illustrations from the new 
AMPHENOL film "The UHF -VHF Television Antenna 
Story ". Besides giving a short version of the im- 
portant facts in the film, it also encloses AMPHENOL 

antenna and accessories catalog sheets -and is de- 
signed to hold new sheets as they are issued. Write 
AMPHENOL today for your copy of "The TV Antenna 
Folio". 

See this complete antenna folder 
The new AMPHENOL film "The UHF -VHF Television An- 
tenna Story" is now available for you to see by just con- 
tacting your distributor. Done in slide -film and full color, 
it gives helpful information on UHF and VHF television. 
It discusses, fully and frankly, antenna characteristics for 
the different frequencies -shows gain charts and radiation 
patterns. Be sure and see "The UHF -VHF Television 
Antenna Story ". 



SIMPLE GEIGER COUNTER 
By EDWIN A. KUCHARSKI 

THIS Geiger counter uses standard 
parts, employs a built -in speaker, 
and has a meter which serves as 
a high- intensity indicator. Head- 

phones can also be employed, if one en- 
counters a noisy environment. It has 
no tricky circuits and has actually been 
test -proven in the field. Last summer we 
took this instrument all over New 
York State and located radioactive ore 
near an old quarry in Bedford, N. Y. 
Although the quantity was very small 
there is a possibility that other loca- 
tions might prove more worth -while. 

The heart of the counter is a self - 
quenching Amperex 1 -N GM tube, which 
operates at 600 volts, supplied by two 
Burgess 300 -volt batteries. A 5- megohm 
resistor (R1 in the schematic) is con- 
nected in series with the high -voltage 
batteries. This resistor also limits the 
current in case one should accidently 
short the GM tube. Cl and R2 control 
the waveshape and quenching time. Cl 
should be varied to obtain a clearly 
audible strong hiss. It is coupled to an 
ordinary high -gain audio amplifier de- 
signed to eliminate low- frequency re- 
sponse. A 250,000 -ohm potentiometer 
hooked in series with a 67% -volt 
battery also controls the radiation sen- 

POINT CONTACT 
TRANSISTORS 

Available in a 
variety of stable 
controlled types 
suitable for both 
fast and medium 
speed switching cir- 
cuits and high fre- 
quency amplifiers. 

JUNCTION POWER 

DIODES 

Useful in power 
supplies, magnetic 
amplifiers and tele- 
phone systems, etc., 
they have the char- 
acteristics of large 
plate -type power 
rectifiers and size 
and weight of a 
small circuit com- 
ponent. 

sitivity by varying the high voltage. 
The 3S4 power pentode is biased 7 
volts by a 850 -ohm negative return 
resistor. This pentode supplies power 
through an output transformer to a 
speaker or a high -intensity metering 
circuit. 

This metering circuit is unique and 
operates as follows: The output trans- 
former is used as a high- impedance 
choke and delivers alternating current 
to a 1N34 crystal diode which in turn 
rectifies these pulses into d.c. voltage, 
charging a 100 -µf, 15 -volt electrolytic 
capacitor. A voltmeter consisting of a 
22,000 -ohm resistor and a 0-100-micro- 
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O -u TUBE 

FUNCTION 
SWITCH 

SENSITIVITY 
CONTROL 

SPEAKER 

PHONE 
JACK 

External view of the counter. Geiger 
tube is behind slot in side of case. 

IOK 1N34 

2.5PKR 

22K 
5% + 

IOO+15WV 

0 100yÁ 

SW ROSIT orLS: 
1-VOLTS 
2-METER 
3-SPCA-R.01.5 
4.OFF 

The schematic. Two 300 -volt batteries in series are used; not one as shown 

Germanium Transistors 
and Diodes 

PNP JUNCTION 

TRANSISTORS 
Tiny, stable high gain 
units, most economical 
of power, may be sol- 
dered in place or sock- 
eted in a recommended 
RTMA transistor socket. 
Suitable for audio am- 
plifirs, servo ampli- 
fiers and transformer 
coupled carrier ampli- 
fiers. In plastic or her- 
metically sealed in 
metal and glass. 

Coming 
Soon... 

RR2 

Ìilj 

Unit 
Illustrated 

at right 
hermetically 

sealed. 

CVO JUNCTION POWER 

TRANSISTORS 

PHOTO TRANSISTORS 

Our engineers will be glad fo offer suggestions regarding your 
Germanium Transistor and Diode applications without obligation ... Write to Section RE -1 

Sehrfr re twit 
berm our i nnr 

I, 

RADIO RECEPTOR CO., INC. 
Since 1922 in Radio and Electronics 

Soles Dept.: 751 W. 19th St., New York 11, N. Y. 

factory Bi North 0th Sr , Brooklyn 11, N. Y 
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Peak Performance for Indoor UHF 

and VHF Television Reception 
Now - the nationally advertised, consumer accepted 
Hl -LO TV Indoor Spiral -Tenna is applicable for both VHF 
and UHF with our exclusive UHF antenna adapter from 
channels 2 -83. But, you still get the volume by selling 
at the same low, low price. 
The Hi -Lo UHF antenna adapter is available 
separately for oll previous Hl -LO an 
List Prire $ 2.00. 

Sold by recognised jobbers 

Model 
202 U.V 

at the 4444'4 
tow tia/ 

u. S. Patent N.. 2,495.379 Canadian patents 1951 - aM.r parent, pending 

ORDER HI -LO UHF -VHF TV Spiral -Tenne TODAY! 

` // TV ANTENNA CORP. ' t/ )s.a N -eed Cn..ve i l .n a 
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Vil:» 

fei;f901170-wen-- 

. merchandise 

Our Newest 
Catalog is 

Now Available 

Here is Engineering 

at its Peak! 
IT'S PARALLEL! 
IT'S SERIES! 
IT'S ISOLATION! 
IT'S ELECTROSTATIC! 
IT'S UNIVERSAL! 

Sold Through Better Jobbers 

list Price 

$445 

Mene/ I fleoronir faaiy,nenr Sinne 1121 

" " .: 

CONSTRUCTION 

ampere meter is placed across this 
capacitor, measuring the voltage which 
is directly proportional to the number 
of counts. When the radiation sensi- 
tivity control has minimum resistance, 
cosmic rays can be indicated on the 
meter. When maximum resistance is 

IU4 TRANSFORMER CI 

G- M 

TUBE 

MK POT 

Internal view of the counter. The tube 
and speaker are mounted on the lid, to 
simplify construction. Most of the in- 
ternal space is occupied by batteries. 

approached very high radiation can be 
measured. An 820,000 -ohm resistor is 
used as a voltage- dropping resistor. Ex- 
periment showed that with this resistor 
in circuit and with the potentiometer 
set at zero, the meter is converted to 
a 0 -100 voltmeter. Since the voltage of 
the 67% battery drops with age, before 
each measurement is taken the sensi- 
tivity control is set to read 50 volts on 
the voltmeter, thus a constant voltage 
is assured. Voltage change in the 300 - 
volt batteries is not so critical, as the 
tube operates on a long plateau. If ac- 
curate measurements are not desired, 
the negative end of the two 300 -volt 
batteries can be connected to the posi- 
tive terminal of the 67% -volt battery 
thus adding 675( volts to the high volt- 
age source. 

Materials for Geiger counter 
Resistors: I-850, 1- 10,000, I- 100,000, 1- 820,000 
ohms, I -1 megohm, 1 -2.2 1 -3.3, 1 -4.7 megohms, 
1/2 waft; 1- 22,000 ohms, I/= watt, 5 %; I- 250,000 -ohm 
potentiometer. Capacitors: I -4-30 µµf ceramic 
trimmer; 1 -100 µµf mica; 1 -.02 µf, 150 -volt, 1- 
.05 of, 400 -volt, paper; 1 -100 1,f, 15 -volt electrolytic. 
Tubes and crystals: I- Geiger -Mueller tube, Am- 
peres 1 -N; I -1U4, 1 -354; I -IN34 crystal diode. 
Batteries: 2 -300 -volt, Burgess V 200 or equivalent; I- 67.5 -volt; 1 -1.5 -volt. 
Miscellaneous: Transformer, Stancor A -3329 or equi- 
valent; closed- circuit jack, speaker (2 -inch or simi- 
lar); meter, 100 µo; ceramic selector switch, Mallory 
178C or equivalent. 

The Geiger counter is housed in a 
9% x 5 x 3 -inch steel chassis, which had 
one of the sides cut out. This chassis 
was later chromium -plated. The speaker 
and the Geiger tube are mounted on a 
piece of %-inch aluminum, as are the 
meter and the selector switch, etc. A 
piece of aluminum, 2 x 3 inches, was 
bent and fastened by two screws. This 
houses two tubes and the output trans- 
former. The whole unit is very com- 
pact and light. Practically all of the 
weight is made up by the necessary 
dry batteries. END 

Here's how to 
SAVE MONEY ON 

INSTRUMENTS! 
. . how to do faster, better testing 
with fewer instruments 

. how to increase the usefulness of 
your present instruments 

how to choose the right instru- 
ment for each job 

. . how to under- 
stand instrument 
operating princi- 
ples 

how to evaluate 
instrument read- 
ings and put them 
to practical use 

- BASIC 
ELECTRONIC TEST 

INSTRUMENTS 
By RUFUS P. TURNER 

254 pages, 171 illus., Price $4.00 

The instrument 
book written especially for 
SERVICEMEN AMATEURS 

EXPERIMENTERS 

Here, at last. ss a bu,,k that can save you 
money on instruments and help you use your 
present instruments lots more efficiently! 

Over 60 instruments -from the most modern 
TV pattern generators to special -purpose bridges - 
are carefully described. Their uses are fully explained. 
Valuable work -saving short cuts are outlined. 

Included are complete details on simple meters 
for current and voltage; ohmmeters and V-0-M's; 
V -T voltmeters; power meters; impedance meters; 
capacitor checkers; inductance checkers; special - 
Purpose bridges; oscilloscopes (this material alone 
is worth the entire price of the book to busy service. 
men!); r -f test oscillators and signal generators; 
audio test oscillators; radio frequency and audio 
frequency measuring devices; audio- amplifier testing 
devices; r -f signal tracers and tube testers. 

Among other things, BASIC ELECTRONIC TEST 
INSTRUMENTS is a complete training course in the 
latest instruments including grid -dip oscillators. TV 
sweep and marker generators; TV linearity pattern 
generators, square -wave generators and others. 

SEE WHAT IT CAN DO! 
You are shown new uses for VOM's, 'scopes. signal gen- 

erators and other old standbys. You leans how easy it Is to 
extend the range of many old instruments: how power 
drain measurements ran he used for fast TV troubleshoot- 
ing; how useful and accurate bridge can he built from a 
combination of familiar general -purpose instruments; how 
to calculate shunts and multipliers; how to measure r -f Im- 
pedance with simple T- network: how to measure In- 
ductance and capacitance with a grid -dip oscillator and 
scores of other money - saving "tricks ". 

Read BASIC ELECTRONIC TEST INSTRUMENTS 
for 10 days at our risk' Send coupon today. 

1 
1 
1 
1 
II 

Dept. RE -93, Rinehart Books, Inc. 
Technical Division, 
232 Madison Ave., New York 16, N. Y. 

Send Turner's BASIC ELECTRONIC TEST IN- 
STRUMENTS for 10.day FREE EXAMINATION. 
If I decide to keep book, I will then remit $4.00 
plus postage. Otherwise I will return book post - 
poid promptly and owe you nothing. 

A Name 

Address 

I City, Zone, State 

1 Em p loya s Name and Address 

1 
1 
I 
1 
I 
1 
1 

r 

OUTSIDE U.S.A. -Price 54.50. cash only. Money 
back it book is returned postpaid in 10 days. 

oLw__ssmse -_tart -_ - 
RADIO -ELECTRONICS 



%NI st MO ANCED 

tti tetssistxt 
moo r UP T° 

GREATER POWER 

GAIN 

UP TO 

88% 
LESS NOISE 

FACTOR 

fiNE 

TUNE 

NEW distinctive 
cabinet design 
available in 

beautiful assortment 
of COLORS WITH EXCLUSIVE 

*FACTS from one of America's 
leading, independent research laboratories 

proved the WALSCO Imperial will 

out -perform all other UHF converters ... 
anywhere! 

Average Power Gain 

DB 

Average Noise Factor 
DB 

500 
me 

650 
me 

800 
me 

500 
me 

650 
me 

800 
me 

WALSCO Imperial 10.0 9.5 9.5 15.0 15.5 16.0 

Converter A 6.0 5 4 3 5 18.5 20.0 21.0 

20.0 Converter B 7 0 6.5 5.0 18.0 18.5 

WRITE FOR COMPLETE INFORMATION 

3602 Crenshaw Blvd.. Los Angeles 16, California 
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A Full Size 

LIGHTNING ARRESTER 

at the Price of a Midget 

PHILCO TV TURRET TUNER ¡Pt. .76 -3109. less roil .trlI,' . For '48 and '4tí PHILCO TUNER x Rh '1 socket KF strip wired.. 1.9E PHILCO 3 MIN. SOCKET RF STRIP containing over 14.60 worth of Resistors. Condensers. etc. .39 1/17 H.I. G -E MOTOR (Type SD/. 1725 RPM. 
.7 amp. Uble, as shaft. I 10VD45/4x51,2 ". 3.93 HEARING AID AMPLIFIER CHASSIS (2 tube) 
MAKE A REAL VEST POCKET RADIO OR AMPLI- 

FIER adding only simple tuner A phone. Ready- wired WITH SCHEMATICS FOR 2 or 3 TUBE SET. Less tunes. case $2.49 SET OF 2 fug -MIN. TUBES for above 2.93 HEARING AID BONE CONDUCTION RECEIVER ('z -xn4x i, Excel. for MUSICAL. CONTACT MIKE. DETECTOPHONE. Law Impedance. mag- netic type .. .. ..NOW ONLY 1.99 
L MIKE Unit (15 ¡'xt/ i . . high Im. 

P edone, Rubber shock mtd. Less housing.... 1.29 ALUMINUM HOUSINO form crystal mike...... .1S 
HAND MIKE CASE (2 side) .. black moulded Bakelite. ,tubber mouthpiece ea. 491 12 /3.00 2.Smh RF CHOKE. 123ma. ea. 294 4/1.00 
RADIO -TV DUI ... asstd. 
Maus. & lato sheet for the Ham. Student. etc.. .96 
50 WATT RHEOSTAT /IRC'1 . 15 ohm. 1.29 
GRILLE CLOTH . . Gold or .Silver 304 se. ft. 

LIGHTNING ARRESTER 

MODEL TA5 Real protection against lightning 
and static charges - the RADIART Lightning Arres- 
ter has all the features! Fits anywhere... inside or 
out... handles standard or jumbo leads... no 
wire stripping necessary... does not unbalance the 
line ... low internal capacity... no loss of signal 
...internal resistance' leaks off" static discharges) 
UNDERWRITERS LABORATORIES APPROVED. 

THE RAUART CORPORATION 
CLEVELAND 13, OHIO 

\''t 

!MOOED AND 
B ETTER THAN 
E VER!! the 
new J1)M30 RA- 
DIO- ELECTRONIC 

KIT ".... 
A "gold -mine" f 
Inventory adds 
ends: Sockets. 
Wire, Switches. 
Coils. Resistors. 
Condensers. and 
MUCH. MUCH 
MORE! /Shpe. wt. 
20 II,'. 

$3.95 

IC CRT. ... 1OOVDC. 85 
ant 1 29 5 /S5.00 
11 VAC ELECTROMAGNET . 6 os [pull: 
l /nuous duty. Ts x 1. O.D. a. 93e n6 /3.00 
6V. AC r SOLENOID (l t / o V, O.D. ns. travel 6 ea 690 ,4.30 
SOUND POWER PHONO UNITS I ANB41-1A, 
use ike receiver ..........ea. 1.95 2,3.9 3 SCOPE VISOR moulded vinyl ..ea 996 6/5.00 5 C.R. TUBE FRONT BEZEL .. .. ...ea .98 3 SCOPE GRID 360° radial calibration..ea 39, St' CLEAR CONVEX LENS round .ea 396 6;1.98 Wilde El EL D W I RE... rolls 100.400 ft..ONLY Wag ft. 
RADIO HARDWARE...FUI.L LB. CAN of: Nuts, ,. Screws. W.hers, Lugs. etc.....ea 696 3 tbs /2.49 
B ALL EARINGS . 0.D. ay- x 3/16 I.0... ea 29e 

0.0. 51swx 1ít I.U.. .ea 23e 5 /1.00 
(!SAVE 106 REPAIRING YOUR OWN SPEAKERS!! [VERYONI CAN DO IT with LEOTONI pre- cision CON[ IL VOICE COIL IRS TO -I I With Inetroctions (send all 
pees, . any 4 or 5 Ass'hly- 111.1O: Any 8- 

$1.50: Any 4" x 6-- f1.50: Any 8- x 9" -$1.60 
"DIRECT FACTORY SPEAKER REPAIRS SINCE 1927 
Min. Order 8:I.O0. 2(1r' deposit req. on all C.O.D.'.. 

Please add sufficient postage- excess refunded 

LEO NE 
RADIO CORP. 

67 Dey Street 
New York 7. N. Y. 

RESULTS - NOT JUST CLAIMS . . . 

YOU BE THE JUDGE 
THE PICTURE ON THE TV SET TELLS THE STORY 

TRY A DAVIS SUPER -VISION ALL- CHANNEL VHF ANTENNA 
And COMPARE IT WITH ANY TYPE OF YAGI 

Or OTHER TYPE OF ANTENNA YOU ARE NOW USING: 

IF YOU DO NOT AGREE THAT THE 

DAVIS SUPER -VISION 
ALL - CHANNEL VHF ANTENNA 

IS SUPERIOR, 

RETURN TO YOUR JOBBER 

for CREDIT or REFUND 

REMEMBER - NO CLAIMS. 
YOU BE THE JUDGE 

LIST PRICE 94.95 

Trade Mark Reg. 

DAVIS ELECTRONICS 
AMERICA'S FASTEST GROWING 

ANTENNA MANUFACTURER 

BOX 1247 BURBANK, CALIFORNIA 

"The Original Antenna Sold With A 
Money -Back Guarantee" 

ASK YOUR JOBBER - 
"The Backbone Of Your Industry" 
FOR COMPLETE INFORMATION 

r 
DAVIS ELECTRONICS 1-40 

BOX 1247, Burbank, California 
SIRS: RUSH INFORMATION TO ME AS CHECKED: 

Send Complete Information and Technical 
Data on New SUPERVISION ANTENNA. 

Send Name and Address of NEAREST JOBBER. 

Name 

Street 

City State 

FM 

FILAMENT 
TRANS 

FILTER 
CHOKE 

UND I F 

TRANS. 

68A6 
IST SOUND I.F. 

DISCR. TRANS. 

S 
C 6AT6 A.FOUTPUT 
6J6 CONVERTER 6AL5 DISCR. .., r.._ . 

Top view of the FM set. The filter choke 
is under the selenium rectifier, and the 
output transformer is just above the 
6AL5 discriminator. The tuning capaci- 
tor C is in the lower left -hand cor- 
ner, and the filament transformer 
beside the selenium rectifier. 

FM RECEIVER FROM 

SMALL- SCREEN TV 

WHAT to do with small -screen TV 
sets? This problem is sometimes 

solved by converting to larger kine- 
scopes. This often works out well, even 
though changes may be needed in the 
high -voltage power supply and deflec- 
tion circuits. Conversion is hardly 
worth while when the set has only a 
7 -inch kinescope. 

We bought a new large -screen TV 
and had to decide how to dispose of the 
old one, an RCA 621TS with 7DP4 
kinescope. It had been giving satisfac- 
tory results since early 1947. This set 
had a trade -in value of only a few 
dollars, so we decided to keep it for 
parts. 

The kinescope (still working) was 
given to the local TV service technician 
for window display. Various capacitors 
and transformers were reserved for 
future experimental work. The high - 
voltage cage became a shield for a 
small transmitter. The sound i.f. chan- 
nel seemed too good to "cannibalize." 
We felt that it might work out as an 
FM receiver. Its circuits include a 
6AT6 first i.f., 6AUG second i.f., 6AL5 
discriminator, 6AT6 first a.f., and 6K6- 
GT power stage. 

The 621TS has a sound i.f. carrier 
of 21.25 mc, and its discriminator band- 
width (between peaks) is 350 kc. The 
sound channel width is 250 kc, meas- 
ured 80% down from the peak. 

We cut around the i.f. strip with a 
hacksaw, using the chassis only. The 

RADIO -ELECTRONICS 



FM 

power tube or volume control could 
not be included. The tube is too far 
from the tuner, and the control is 
mounted on the TV panel. When com- 
pletely cut, we had an FM tuner on an 
irregular- shaped chassis about 6% 
inches wide and 7 inches deep. Angle 
brackets and long screws were added 
as mounting feet to hold the chassis 
straight. 

A single -tube 6-I6 converter-oscillator 
was added. See the schematic. Li is 7 
turns of any convenient size wire, 
wound to '/4 -inch diameter and spaced 
to % -inch long. L2 is 6 turns, wound 
to same diameter and length. It is 
tuned 21.25 mc below the FM signal 
with the 3 -plate variable midget C, the 
only tuning adjustment. L3 is a video 
i.f. coil from the 621TS, retuned to 
21.25 mc. This coil is held by a metal 
bracket which also shields it. Capaci- 
tors in the tuner may he ceramic or 
mica. A volume control also was mount- 
ed on the chassis. 

CAPS elekt UNLESS NOTED - 

} 

270 TG IF 

1F STÑ 
.00IS 

4-1 

170-120V 

24 

Diagram of t he set s converter- oscillator. 
A 6AQ5 power stage and a simple 

a.c. -d.c. power supply, using standard 
circuitry, were incorporated into this 
new FM set. The audio output trans- 
former from the TV was used also. We 
use a 10 -inch PM loudspeaker and the 
quality is excellent. Output from the 
first a.f. may be stepped down and made 
available for tape recording. We find 
that a 23 -to -1 stepdown is satisfactory. 
This may be provided by a 330,000 and 
a 15,000 ohm resistor, hooked up across 
the output as a voltage divider, with 
the recorder input tapped in at the 
junction of the resistors. 

This FM receiver does not look much 
like a commercial product, since the 
final layout had to depend on the 
original TV design. However, we can 
pick up more than a dozen stations in 
the metropolitan New York area. Most 
can be received on a 5 -foot straight - 
wire antenna. And the sound quality is 
excellent. 

END 

...mm -Mil W-tila 
Now! fast testing in Plate Conductance with convenient 
ohms readings for leakage and shorts with the new Simpson 
Model 1000 

tests any tube -including 9 pin miniatures and subminiatures- 
for plate conductance. Dial shows percentage of rated plate 
conductance for more positive, accurate results. 

tests are made under conditions simulating actual use in 
radio, TV, hearing aids and other electronic circuits. 

gives you reliable short tests because the Simpson 1000 quickly 
and conveniently shows you the exact ohms values for inter - 
element leakage and tube shorts. 

Simpson's roll chart service makes a new roll chart available 
each year and complimentary roll chart supplements are 
provided at regular intervals. 

and -the Simpson 1000 is as handsome as it is useful. Front 
panel is finished in non -glare grey hammerloid. Rich burgundy 
carrying case looks like expensive luggage. Comes complete 
with Operator's Manual -all for only $135.00, net. 
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SEE IT AT YOUR PARTS DOSSER 

SIMPSON ELECTRIC COMPANY 

5200 West Kinzie Street, Chicago 44, Illinois 
EStebrook 9 -1121 

IN CANADA: Bach -Simpson, Ltd., London, Ontario 

"I think I found the trouble lady" 

SEPTEMBER, 1953 

Finds Intermittent 
Condensers Instantly 

Pres -probe s sliding tip 
NET 

with sirlable resistance 
presents condenser 
healing. Tests with 
power on. Requires 
no adjustment. Stops 
guesswork. Saves w 
time. Convenient Po 
probe size (7' /s" long ) . U 

Satisfaction guaranteed. 
See Your Dist. or Order Direct 

PRES-PROBE CO. 
4034 N. Sixth St.. Milwaukee 12, Wisc. 

ANTE 
WE NEED YOUR SURPLUS 
ELECTRONIC EQUIPMENT 

WE PAY TOP SSS FOR: * RADIO RECEIVERS * PLUGS * TRANSMITTERS * CORDS * ARCI * RELAYS * ARC.3 * TELEPHONE * ART13 MATERIALS * CONTROL BOXES * AN CONNECTORS * INDICATORS * WE BUY * CLAMPS ANYTHING! 
Write. Wire today! 901 ea wear ems Am. 

TALLEN CO., ea., Dept. RE 
159 Carlton Ave., Brooklyn 5. N. T. 



afreiega4t. 
These "BIG JACK"* Antennas are performing with 
outstanding success in many areas. Near -station instal- 
lations of the BJ -I provide a higher gain and clearer 

picture on all VHF channels in range. The BJ -2, for 
fringe area installations, has provided excellent recep- 
tion where other antennas have failed. 

Kay -Townes superior 
constructions and en- 

gineering details plus 

fringe area "Know - 
How" make the BIG 
JACK series the greatest 

high -gain VHF anten- 

nas ever built. 

os 
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Kay-Townes Anterknas arsd stsories 
Gras ,R1yq etected whole- 
sate l'tfitacf your jobber or 
write for nome of nearest distributor. 

THE BEST SET IS ONLY 
AS GOOD AS ITS ANTENNA 

Bi-1 

Pot. 

KAY-TOWN ES 
ANTENNA co. 

NEW DEVICES 

VU METER 
TapeMaster, Inc., 13 W. Hubbard St.. 
Chicago 10, III., has introduced a VU 
meter. model IOVU. for visual record- 
ing control of any recorder. 

The meter has a standard VU scale 
and sensitivity, color diffeentiated 
with percentage modulation (in black) 
on the top arc from 0% to 100 %, and 
volume units (in red) on the bottom 
arc from -20 to +3 VU. (0 VU equals 
100%). Bask sensitivity is 200 micro- 
amperes. It uses a full -wave instru- 
ment bridge rectifier and has dual 

.I 1, h r'th <r high- 

The VU meter comes in 3'/2 -inch 
rectangular semiflush mounting. com- 
plete in black bokelite cose ready to 
connect. Instructions and calibration 
data are supplied for use with all 
makes and models of recorders. 

TV SET COUPLER 
Mosely Electronics, Inc., 8622 St. Charles 
Rock Rd., St. Louis 14, Mo., has com- 
bined o multiple TV set coupler and 
lead -in socket in one unit. Each Tiny. 
Mite unit will operate two sets from 
one antenna, and under suitable con- 
ditions, several couplers may be used 
for four or five sets simultaneously. 

The coupler is designed for use with 
flat or tubular transmission line and 
is installed on the baseboard or back 
of set. 

INDOOR ANTENNA 
Tricroft Products Co., 1535 N. A;r land 
Ave.. Chicago 22, III., has announced 
a u.h.f. indoor antenna. the model 
210. The antenna consists of o 2- element 
array with a plane reflector and meas- 
ures 12 inches from side to side. 

Model 210 has a beam width of 66 °. 
7 -db gain, a front -to -back ratio of 
18-db, and a standing wave ratio 
under 2.4:1 overage. 

TRANSMISSION LINE 
Fretco, Inc.. 406 N. Crag St., P:tts- 
burgh 13, Pa., has announced a new 
u.h.f.- v.h.f. transmission line for lead- 

ins. The insulator is made of low -loss 
material called polythemalyne. Imped- 
ance s 300 ohms. 

LIGHTNING ARRESTER 
JFD Manufacturing Co., Inc., 6101 
16th Ave., Brooklyn 4, N. Y., is pro- 
ducing o u.h.f.- v.h.f, lightning arrester, 
the 3 -in -1, model ATI10. The unit 
grounds static and lightning from flat 
ribbon. tubular, ovol -tube, double - 
barrel or open -wire twin -lead. 

WINDOW ANTENNA 
Rodio Merchandise Soles, Inc., 2016 
Bronxdale Ave New York 60, N. Y., 
has developed a window sill bowtie 
antenna for u.h.f., the Swivel -Bow, 
model WB -l0. 

The antenna hos a rotating head and 
a swivel- action extension arm. It ac- 
commodates windows from 32 to 42 
inches wide. Extension mounts are 
available for windows up to five and 
six feet. 

SELENIUM RECTIFIERS 
Receptor Company's Seletron 

251 W. 19th St., New York, 
N. Y. nos developed a line of encop- 
suloted selenium rectifiers which oper- 
ate as self -contained units at normal 
voltage and current ratings. The stack 
can be exposed to temperatures rang- 
ing from -55° C. to over 150° C. 

Encapsulation in many cases acts as 

a satisfactory substitute for hermetic- 
ally sealing in oil. Several rectifiers 
can be encapsulated in a single unit, 
and they con be provided according 
to any mounting specification. 

GENERATOR ADAPTER 
Philco Corp., Tioga and C Sts., 
Philadelphia, Pa., has announced the 
model G8000 v.h.f.-to-u.h.f. signal 
generator adopter. The unit permits 
measurements to be made at u.h.f, 
while controls. markers and attenua- 
tors are operated at the common 
v.h.f. frequencies. 

As the output of any v.h.f. signal 
generator of 60 me is fed into the 
adopter, the v.h.f. sweep or marker 
signal beats against the u.h.f. oscilla- 
tor of the unit, producing u.h.f, signals 
at the sum of the two frequencies, and 
having the same characteristics os the 
v.h.f. '_r. 

RADIO -ELECTRONICS 



THREE ANTENNAS 
Neal Electronic Co., 106 Se-, hole 
Drive, Huntsville, Ala., is producing 
a v.h.f. Yogi for channels 7.13. the 
Thrifty: o u.h.f. Yogi, model FB- U1000: 
and a u.h.f, stacked V, model FB -V83. 

B BATTERY 

The Tube Dept., RCA Victor Division, 
RCA, Harrison, N. 1.. has announced a 
new, lowpriced 75 -volt B battery for 
portable radios. It has conventional 
LeClonche cell construction . and meas- 
ures 61/2 x I3/4 x 11 5'32 inches. 

2- CHANNEL YAGI 
Channel Master Corp., Lionville, N. Y., 
hos announced the model 525 Twin - 
Tuned Yogi, for channels 2 and 5. 

The antenna, which features a trans- 
former -type dipole. has o gain of 61/2 
db on channel 2 and almost 8 db on 
channel 5 for a single bay. Stacking 
Provides higher gain. 

J 
UHF BOWTIE 

Brach Manufacturing Corp., D.vision 
of General Bronze Corp., 200 Central 
Ave Newark, N. J. has introduced 
their u.h.f. bowtie antenna. model 489, 

Designed to meet the requirements 
of primary, ghost -free u.h.f. areas, 
the model 489 can be stacked for 
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NEW DEVICES 

fringe -area reception. Special features 
include air -space terminals and a 
molded resilient phenolic insulator. 
One stocking bar is included with 
each u r '. 

DESK STAND 
Atlas Sound Corp., 1451 39th St.. 
Brooklyn 18. N. Y. has released o 
desk stand. the model DS -10 for all 
types of microphones. The microphone 
cable is concealed in a slot under- 
neath the center section of chromium 
trim and is directed out at 

of the base. No removal- of plugs or 
connectors is necessary. All parts are 
die -cast and finished in gun metal 
enamel and chro--.. 

VIBRATOR TESTER 
P. R. Mallory d Co., Inc., 3029 E. 
Washington St., Indianapolis 6. Ind., 
has announced a vibrator tester, the 
model I2VTID for auto radios. The 
instrument will test 6- or 12 -volt vi- 
brators of the most popular types and 
all auto radio vibrators used since 
1940. In coniunction with a filtered d.c. 
power supply, it will test self- rectify- 
ing or tube -rectified vibrators of any 
frequency from 100 to 250 cycles. 

A push- button switch adjusts d.c. 
input voltage for START and CONDI- 
TION test. Condition of the vibrator is 
determined by the reading on the 
GOOD -BAD scale. The vibrator tester 
measures 63 x 103/4 x 51/2 inches. 

TEST INSTRUMENT 
Electronic Measurements Corp.. ,80 
Lafayette St., New York, N. Y., has 
announced a new tube -battery -ohm 
capacity tester. Model 207 features a 
7'/2-inch meter for counter use. The 
tester has 4- position lever -type switches 
and is housed in a portable oak case 
with removable hinge cover. 

CRYSTAL CARTRIDGE 
Webster Electric Co., 1900 Clark St., 
Rocine, W1s., hog announced a 
2- needle, dual- output cartridge, the 
model FX for replacement use. It is 
adoptable to high- or low- output ap- 
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HIGHER GAIN 
oxA/tC/rG 283 

Original, revolutiongry design ... 
FIXED IMPEDANCE'4?eint System 
provides All- Channel, High -Gain 
reception with a single transmis- 
sion line. 

Kay- Townes' BJU Antennas 
recognized leaders in the field or 
picture, high -gain, trouble -free 
VHF antenna performance! Simplifi 
but more exacting and efeciìv 
engineering has resulted in "bug- free.- 
antennas that provide photo -clear. 
reception. One lead -in wire only. No 
matching pads or isolation filters .. . 

no coils or condensers ... which tend 
to cut down signals. 

THE BEST ALL CHANNEL 
UHF -VHF ANTENNA 
AVAILABLE!" says 
Leading Alabama Dealer 
Henry N. Bailey of Mobile 
soytdlWVe hove tested more 
thar1.5 different antennas in 
our gbrch for a good perfor- 
mer on UHF channel 48 and 
our local VHF channel 10 ... 
and youst 440,1 all- channel 
UHF -VHF nno did the job 
that others foiled to do ... and 
in oddiHon performed superb - 
ly as a Mesas antenna on 
thermal 6, New Orleans .. . 

over 150 miles eweyf 

K.1 Anr..nor ore sol/ 
through selveed dirt.! 
Wars cote ... strde for 
rons of your swore., 
lobb... 

BJU -1 

THE BEST SET IS ONLY AS 
GOOD AS ITS ANTENNA 
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BUILD 15 RADIOS 
ONLY 

AT HOME $109 
With the New Improved 1954 

Progressive Radio "EDU -KIT" 
NOW INCLUDES 

SIGNAL TRACER 
and 

CODE OSCILLATOR 

FREE TOOLS WITH KIT 
ABSOLUTELY NO KNOWL 
EDGE OF RADIO NECESSARY 
NO ADDITIONAL PARTS NEEDED 
EXCELLENT BACKGROUND FOR TV 
10 DAY MONEY -BACK GUARANTEE 

WHAT THE PROGRESSIVE RADIO 
"EDU -KIT" OFFERS YOU 

The Progressive Radio 'Edu -Kit" offers you a horn. study c at a rock 
bottom price. Our Kit is designed to train Radio Technicians, with the basic facts 
of Radio Theory and Construction Practice expressed implx. and clearly. You will g.. knowledge 1 basic Radio Principles involved in Radio Reception, Radio 
Transmission and 

of 
Amplification. 

You `will learn how to identify Radio Symbol and Diagrams; how to build 
radios, using regular radio circuit schematics; how to mount various radio parts; 
how to wire and solder in rolen, onal manner. You will learn how to operate 
Receivers, Transmitter., and Audio Amplifiers. You will learn how to service and 
trouble -shoot radios. You will I tarn code. You will receive training for F.C.C. 
license. 

In brief, you will r basic education in Radio tartly like the kind you 
would expect to receive in a N ad,o Course costing several h- .ndreds of dollar. 

THE KIT FOR EVERYONE 
This rogre.,ve Radio "Edu -Nit" was peci /.tally prepared for any person 

who has a desire to learn Radio. The Kit has been used successfully by young 
d old in all parts of the world. It i not necessary that you have even the lightest background in science or radio. 

The rogressive Radio 'EduKi t" ie used by many Radio Schools and Clubs 
tn this country and abroad. It is used by the V Admini ion for Voca- 

ional Guidance and Training. 
The Progressive Radio "EduKit" requires no instructor. All instruction 

re included. ` am 
All parts are individually boxed. and identified by name. photograph 

and diagram. Every step involved in building then sets is t ly explained. 
You cannot make mistake. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio 'Edu -Rit" c 

e 
complete with instructions. These instructions a arranged i a leer. simple and pr . The theory 

of Radio Transmission, Radio Reception. Audio Amplificati r on and servicing by 
diagram. 

Tracing 
ou ill learn ythe fuanction and. t part 

of erere part 
by ehotopraPh and 

gr The Pro Y e Wet rad. 
Therefore 

ure 
will 

Radio °Edu -Kit" user the principle 
principles 

Learn 
you you e ,11 build radios to illustrate the h 

best 
ypu leu n. 

Thew radios are designed 
practice. 

a 
You 

manner, according to the pest ario. P lho of present-day educational slightly Tou bed bedbuilding s radio. 
ive next set that you build i slightly m advanced. duallc. din d pr 

sets. doing work li 
will find yourself 

Radio tTechncia 
ill 

Altofether 
anted 

will and 
9e You wit. D and Signal .repos. hesei Receivers, 

al 105.1 Amplifiers. COO` Oscillator and si Tracer. These sets operate on 105.125 V. AC 'DC. 

THE PROGRESSIVE RADIO "EDU -KIT" IS COMPLETE 
You will ey part n s.ary to build 1S different radio els. Our kits contain tubes, tube sockets, chassis, variable condensers, electrolytic con- 

densers, onden ,`paper condenser*.va i.tor.. line cords. selenium retti 
bet-a. i strip: oils, hardware. tubing. hoow up wire. etc. 

Every part that you need i. included. These parts are individually packaged. 
Lo that you c easily identify a ery item. Tools are included, as well as iedtrical and Radio Tester. Complete. easy-to-follow instructions are pnvided. In addition. the "Edu -Kit" now contains I for servicing with the 
complete vadio course, down 

F.C.C. 
o smallest d detail. 

The "[duKit" is 

TROUBLE -SHOOTING LESSONS 
Traubleshootinq and see 

' 
are a e in luded. You will be taught to recognize 

and repair troubles. You will 
a 

build d learn to operate professional Signal 
a Tracer. You r n Electrical and Radio T , and learn to use it for radio 'pair.. Whole you are learning in this practical way. you will be able to do any a repair Job for your neighbors and friend, and charçe fees which will far exceed the cost of the Edu- R,t'. Here is your 

o 
Vportunity to learn radio 

and easily. and have others pay for it. Our Consultation Service will quickly 
YOU with any technical problems which you may have. 

FREE EXTRAS 
ELECTRICAL AND RADIO TESTER ELECTRIC SOLDERING 

IRON BOOK ON TELEVISION RADIO TROUBLE -SHOOTING 
GUIDE MEMBERSHIP IN RADIO- TELEVISION CLUB CON- 
SULTATION SERVICE QUIZZES TRAINING FOR F.C.C. 
LICENSE 

Send me the "Edu -Kit" with 10 Doy MoneyBack 
Guarantee -include All FREE extras. 

D Check or M.O. enclosed -postage prepaid 
C.O.D. (U. S. Only) -1 will pay postage 

NAME 

ADDRESS 

Send further informa- 
tion. 

Outside U.S.A. -cash 
orders only; send in- 1 
tern't'I M.O. or check 
on U.S. bank. Postage 
Prepaid. "Edu -Kit" for 
210.250 V. AC /DC $22.45 

PROGRESSIVE ELECTRONICS CO. 
497 UNION AVE., Dept. RE -75, Brooklyn 11, N. Y. 
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NEW DEVICES 

plicatlois by meons of a shunting 
'Capacitor. 
f Without the capacitor the cartridge 
'develops 4.4 volts at 78 r.p.m. and 2.6 
volts at 33i/3 -45 r.p.m. With the 
capacitor it develops 1.2 volts at 78 
r.p.m. and 0.6 volt of 33'/3 -45 r.p.m. 

I The tracking pressure is 8 grams and 
the cutoff frequency 3.500 cycles. 

U.H.F. CONVERTER 
Turner Co., Ceaar Hap as Iowa is 
producing a u.h.f. -TV converter for 
low -signal area installations. The unit 
features a 2- section preselector with 
two coaxial cavity tuners. a double 
shielded fundamental oscillator. and 
broadband amplifier with cascode cir- 
cuit. According to the manufacturer. 
signal power loss in the preselector is 
reduced to 3 db and the noise figure 
is 171/2 db maximum and 151/4 db 
minimum. 

BAFFLE KIT 
Lowell Manufacturing Co., 3030 La- 
clede Station Rd.. St. Louis, Mo.. has 

announced a speaker baffle kit for 
mounting an extra speaker in auto- 
mobile package shelves. 

The kit includes a dashboard 3 -way 
switch which permits operation of th- 
car radio speaker alone. rear speaker 
alone. or both simultaneously. a 
stamped baffle plate with tamper- 
proof perforated metal, mounting 
screws and instructions. It is designed 

for 6 x 9 -inch oval cor speakers. A 
metal adapter is available for round 
speakers. 

CAPACITOR TESTER 
Lee Electronic Labs., Inc., 233 Dudley 
St.. Boston 19, Mass.. hos developed 
on electronic capacitor tester. and 
leakage indicator, model CT -I. The 
unit features a built -in power supply 
which provides a.c. and d.c. test volt- 
ages. It contains a miniature selenium 
rectifier and a dual capacitor R -C 
filter network with o neon lamp leak- 
age indicator. 

END 

All specilcations given on these 
pages are from manufacturen' data 

A new high in science fiction ! 

October Issue 
SCIENCE -FICTION PLUS Now on sale 
SEE the first astronomically accurate co - 

sun! READ what happened when the earth stopped! You'il 
find these and many other challenging stories and articles in 
the October issue of SCIENCE -FICTION PLUS. Buy o copy 
of your newsstand now. 

Remember -don't say science fiction 
SAY SCIENCE -FICTION PLUS! 

RADIO -ELECTRONICS 
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After -WARD You'll Install 
no Others. 

WARD will give you the 
"HI" in sales - the "HI" in 
profits you seek ... WARD 
Antennas always create 
greater customer satisfac- 
tion. Remember, WARD 
will keep your inventory 
lower and cut your 
"call backs" ... 
Ask Your Distributor for the 
new Ward Ultra Hi-Line and 
Signaline Catalog. 

RHOMBIC - Highest gain of oll UHF anten- 
nas ... for fringe and super fringe areas. 

SEPTEMBER, 1953 

ZIP -HI MAST - Corrosion -proof 16 
gauge permatube ... easily assem- 
bled ... in 2, 3, 1, 5 section models. 

3 X 3 - Original development for 
UHF band composed of 3 stacked 3 

element beams. Full wave spacing be- 
tween bays ... clean cut pattern with 
sharp forward lobe and no side lobes 

. cut to frequency ... unsurpassed 
for near fringe and fringe areas. 

HEAVY DUTY BASE - Ruggedly con- 
structed to fit all masts from 1 tG" to 
21/4" O.D. 

DIPLEXER - For separate UHF -VHF 
antennas ... or for set and convert- 
ers with separate UHF -VHF terminals 
.. . Foolproof . . . easily installed. 

BOW TIE - Peok.A -Bow design with 
the only adjustable screen on the 
market ... Available in single and 
stocked models. 

CAN -CAN - New lazy H design for 
entire UHF band ... uni -directional 
pattern ... sturdy compact unit ... 
field tested and thoroughly proven. 

CORNER REFLECTOR - For semi - 
fringe areas . . ruggedly designed 
to eliminate ghosts and vibration. 

10 ELEMENT YAGI - Multi -channel 
series of 10 element UHF Yogis .. . 

Excellent for fringe oreas ... very 
directional ... completely pre- assem- 
bled - single and stacked models. 

THE WARD PRODUCTS CORP. 
DIVISION OF THE GABRIEL COMPANY 

1148 Euclid Avenue Cleveland 15, Ohio in Canada: Atlas Radio Co., Ltd. 
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New Portable 
Battery -Operated 

Spring -Motor 
Tape Recorder 

For all field recording without AC power! 
Smaller and lighter than a portable type- 
writer, the Magnemite actually makes 
field recordings that can be played on any 
studio console equipment. Completely 
self -powered, the Magnemite does away 
with bulky and cumbersome generators, 
storage batteries and rechargers. 

Just check these unusual features: 

Noiseless and vibrationtess governor - 
controlled spring -motor assures constant 
tape speed. 

100 operating hours per set of inexpensive 
flashlight -type dry cell batteries. 

Earphone monitoring while recording, and 
earphone playback for immediate quality 
check. 

Operates in any position, and is unaffected 
by movement or vibration during operation. 

Warning indicator tells when to rewind, 
and shows when amplifier is on. 

Broadcast models weigh 15 pounds. Slow - 
speed models weigh only 10 pounds. 

Requires no more desk space than a letter- 
head, measuring only 11 x 81/2 SY2 inches. 

There's a choice of 5 different models for 
any recording need. High fidelity units, 
meeting primary and secondary NARTB 
standards, which record and play back 
frequencies up to 15,000 cycles, are avail- 
able for broadcast stations, critical music 
lovers, and scientific research. For investi- 
gation, missionaries, reporters, and general 
dictation while traveling, there are units 
which play up to 2 hours per reel of tape. 
Write Dept. RE today Jor complete descriptive 

literature and direr, factory prices. 

AMPLIFIER CORP. 
of AMERICA 

398 Broadway, N. Y. 13. N. Y. 

'Trade ,Uarl. Rer, 

the new 

GERISIICK LIIIRV 
top technical information at low cost 

Modern, handy -sized books on 
all the practical aspects of TV, 
high -fidelity and radio. Gems- 
back Library books cover serv- 
icing, construction and theory on 
a pre -engineering level. The 
quality of the technical writing, 
the scope of the contents and the 
low price, make them unique in 
the electronics field. 

From the publishers of 
RADIO -ELECTRONICS 

High -Fidelity - Design, 
Construction, Measure - 
ments -N o. 48. 

An audio man -s audio 
book. How to get top per - 
formence from a high - 

fidelity system. New a- 
way approach. 21 top au- 
dio men wrote this book. 
128 Pages. Over 100 I I Ius 
tratiom. 81.50 

Television Tecbnotes- 
No. 46. 

Cut routine trouble shoot- 
ing to the bone in TV 
servicing. Here are the 
symptoms, causes and cures 
of over 600 troubles which 
occur in scores of set- 
made by leading manufac- 
turers. 128 Pages. $1.50 

114 

Radio & TV Test Instru- 
ments-No. 49. 

How to build just about 
every instrument required 
for modern TV -radio serv- 
icing. Plus chapters on 
constructing a practical 
servicing bench and carry- 
ing case. 128 Pages. Over 
100 Illustrations. $1.50 

Radio & TV Hints -No. 41, 

Offers over 300 sure -fire 
hints, gimmicks, and short 
cuts on radio, TV and 
audio. Gathered from the 
hard- earned experience of 
experts. Grouped in seven 
sections. 112 Pages. 132 
Illustrations. 51.00 

Basic Radio Course - 
No. 44. 

John T. Frye classic on 
fundamentals! For the 
practical man who wants 
to learn theory. Covers 
everything from Ohm's 
Law to advanced servicing 
in a style which malo - 

learning fun. 176 Pa - 

Cloth cover. 82.2 

Best sellers on Radio and Audio 
Model Control By Radio -No. 43 

Remote control of model planes, boats and 
trains. Theory and construction details. 112 

Pages. 114 Illustrations. $1.00 

Radio Tube Fundamentals -No. 45 

How and why tubes behave as they do in 
modern radio circuits. Written for the 
technician. 96 Pages. 81.00 

HighFidelity Techniques-NO. 42 

One of the best written and most informa- 
tive high -fidelity books published -at any 
price. By James R. Langham. 112 Pages. 
$1.00 

Practical Disc Recording -No. 39 

Covers theory and practical techniques. A 
full chapter for each important recording 
component. 96 Pages. 75tí 

OUT SOON ! ! ! 

TV REPAIR TECHNIQUES -No. 50 

Watch for it at your distributor 

Public-Address Guide -No. 41 

Covers every phase of PA installation and 
maintenance plus construction details. 80 
Pages. Illustrated. 750 

See your distributor or mall this coupon 

GERNSBACK PUBLICATIONS, INC., Dept. 93 

25 West Broadway 
New York 7, N. Y. 

Enclosed is my remittance of S 

Please send me the following books postpaid. 

39 0 4 0 4 0 4 0 4 0 4 046 0 4 0 a 0 a 
Name 

(Please print clearly) 
Street 

City Tone State 

RADIO -ELECTRONICS 
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Because a majority of the radio-equipped 
cars and trucks 

that pass your door have Delco radios, their servicing 

represents a great business-building 
opportunity 

and Delco Radio's service program offers real help! 

Delco Radio alone is the source for Delco Radio original 

equipment and universal replacement 
parts-readily 

available through United Motors Electronics Distributors. 

Delco Radio alone can supply you with its complete and 

comprehensive 
Service Manual and its "Testing Tips," a 

monthly bulletin giving you the latest factory information 

on testing and repairing Delco radios-includ- 

. .a4 4.--N ing the Delco models equipped with the sensa- 

tional new Signal-Seeking 
Tuner! To get on the 

ta) 
Delco Radio team contact your United Motors 

Electronics Distributor today! 

DELDivisioN 

of GENERAL MOTORS CORPORATION, 
KOKO mO,INDI ANA C0 R AO II 0 

A GIMP AL 1A010114 PIODUCI . 
A U141110 MOTORS 1.1441 

1PIIIP 
DISTRIBUTED 

BY ELECTRONICS 
WHOLESALERS 

EVERYWHERE 

S E P T E M B E R , I 9 5 3 



130 I 

STAN-BURN 

* CATHODE RAY 
ONE YEAR 

STP4 $44.95 
7JP4 17.10 * 109P4A 19.25 
1OF 4A 24.00 
128P4Á 27.10 * 12L14Á 21.70 
121JP4 28.25 
14CP4 24.50 * 1 30.95 
1 28.20 * 180P4 31.25 
1 1 28.20 

23.90 * 17CP4 23.90 
19ÁP4Á 39.45 
20CP4 32.50 * 20LP4 37.50 
21EP4A 37.35 

78. S0 * 

TUBE SPECIALS 
GUARANTEE 

STAN -BURN 
IOBPA $11.00 
12LP4A 14.20 

* 
* 

1CP4 17.00 * 
15DP4 19.50 
160P4 21.60 
16FP4 19.60 * 
160P4 21.60 
16EP4A 22.60 
160P/N4 19.60 * 
160P/HP4A . 20.60 
166P4 18.50 
16LP4 20.60 * 
16LP4A .... 21.60 
176P4 . 19.50 * 
17CP4 21.60 
19AP4 
19AP4A 
20CP4 
211P4 

23.90 
20.90 
29.30 
32 50 

ANTENNAE SPECIALS * 1.5 6 or more * 
RED DOUBLE "V" Antenna 2.19 1.98 

* 10 DEow` AE Inw 
CONICAL 

2.95 2.75 
Folded N. Sln,ght Low Quota. R 9 

1 lemsnts 4.20 3.25 * WINDOW CONICAL$ 4.95 3.75 * 
* MASTS 10 FOOT PLA NEO 1 39 1.29 * 

NEPCO MASTS 1.69 1.49 
42 Mì1 . ..... 59.95 M Ft. * TV WIRE SS Mil. 300 OHM 11.95 M Ft. 
72 OHM COAXIAL 35.00 M Ft. 

* 12 Heavy Slug Speaker Special $3.98 * 
CHASSIS 630 REGAL ,ih Castod Tuner 5149.'^ * OPEN FACE CABINET 42.00 

* WIRE RECORDERS IN STOCK * 
ENTRON -Model 973C- 2spsd Tape Re- 

corder * corder Writ for Price. 
RADIO 

Model C400 -11I Fl Amplifier Net 542.90 
Model C10 -AM -FM Tuner ... Net 131.50 * Model C500- Wllilamon AmpliSer 99* 99.50 * 

We also tarry MASCO -BOGEN- PILOT, eh. Ampl.- * ben- PreAwPo, FM Tuners and WEBSTER Tape ,* 
Re<orOars. 

* 6x9' 
PSI 

SPEAR 53.98 * 7 PM [A K[R 
KE 

3.98 
77J1 O.E. Flyback 1.98 

1.99 * 
1.99 
1.29 
.89 * 

19.95 
17.95 

1.355,. 14.95 * 

* 70' rok 
630 Vert. Output upright 
630 Vert. Output Potted 
630 Vert. Sleeking 091. Xtrm. 
CASCODE TUNERS 

* AUTHORIZED D16TRIOUTORS for: O 
a. Ton9SOI. rationmI union, De 

*05019.11. and OIM,& Moto ... 
I electric. 

Wald. Regal. 

* AUTOMATIC CUSTOMUILT RADIOS for Plymouth. 
Ford. Chevrolet and many oche... alway1rs in .teek. * W tomplt. etotk of NI- FIDELITY and 
SOUND EQUIPMENT. Send as your rqu.Sts. W 

* talso 
tarry a 00mplet line of pspubr makes of Radio 

ubes se 50 1004 distqunt. Also many ocher sppeeceial 
purpose and transmitting types, and all leetronit * parts and equi pmI.t at lowest prier. Send us a 
list Of your requirements for prompt quotations. 
Termo: 2000 with order. Balance COD. All * FOR. NEW YORK Waeho use. Minimum Order 53,00. * 
Write for our latest price list and HIFI 

* Catalog to Dept. RE -9 

STAN -BURN 
RADIO and 
ELECTRONICS CO. 

(C.S.S. 7914Iß3 SLOG.) 

1697 BROADWAY NEW YORK 19, N.Y. 

WITH THE TECHNICIANS 

FRSAP HOLDS PICNIC 
The Federation of Radio Service- 

men's Associations of Pennsylvania 
held its July meeting at Lily Lake, Lu- 
zerne County. The meeting was held in 
conjunction with the Luzerne chapter's 
annual clambake and outing. This 
event, which has now become famous 
among radio -television technicians, was 
attended by upwards of 200 people 
from the area and surrounding states, 
including a delegation of several cars 
from New York City. The regular July 
meeting of the National Electronic 
Service Dealers Associations was also 
held during the outing. 

Further plans were detailed for an 
Eastern Conference to be held during 
the fall in Philadelphia, and other 
routine business was transacted. 

The Television Service Dealers As- 
sociation of Philadelphia is a member 
of the Pennsylvania Federation. Louis 
J. Smith heads the new Philadelphia 
chapter. 

ROCHESTER ELECTS 
The Radio Technicians Guild of 

Rochester, N. Y., elected the following 
officers at their annual meeting: 

Alfred L. Best, president; William 
de Vries, vice -president; Francis G. 
Stoffel, secretary; and Bertram Lewis, 
treasurer. Harold Eskin, the past presi- 
dent, and William Brewerton were 
elected to serve three years on the 

board of directors, and Donald Snell 
and Norman McGovern to serve one - 
year terms. The board is completed 
by the unexpired terms of Abraham 
Ander, Theodore Cornish, Ed Fisk and 
Bertram Lewis. 

NATESA FALL MEET 
The National Alliance of Television 

and Electronic Service Associations an- 
nounces definitely that the annual 
NATESA fall convention will be held 
on October 9, 10, and 11 at the Morrison 
Hotel in Chicago. The Television In- 
stallation and Service Association 
(TISA) of Chicago will be the host. 

Plans have been laid for display 
booths, seminars, discussions, banquets, 
and a floor show, with the idea of 
combining business and pleasure at 
what should be the biggest convention 
NATESA has yet held. 

G -E RECEIVES AWARD 
John T. Thompson of General Elec- 

tric's Tube Department, left, receives 
plaque from the Radio Television Tech- 
nicians Guild of Boston, Mass., at a 
regular meeting. Plaque is presented 
by Guild president Ben Sims, right, for 
the Tube Department's work in insti- 
tuting and carrying out a nation -wide 
public relations program for the TV 
service industry. In center, veteran 
radio -television teacher and service 
technician organizer A. C. W. Sanders. 

END 

Officers of the RTG of Rochester, N. Y. 
Left to right: Bertram Lewis, Wm. de 
Vries, Alfred L. Best, Francis G. Stoffel 
and Harold Eskin (past president). 

LARGEST SELLING 
BOOSTER 
at any price! 
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COMPARE THESE 

FEATURES WITH 

ANY SWEEP 
GENERATOR 

There are 16 additional features incorpo- 

rated, which make it a "must" for the 

radio technician. All, together, emphasize 

the superiority in dollar value of Triplett 

3434-A. See this tester at your distributor's. 

And now compare the 
Quality per dollar 

TRIPLETT ELECTRICAL EQUIPMENT CO., BLUFFTON, OHIO 
SEPTEMBER, 1953 
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00tSCI1 LOSCOPES 

(IN KIT OR WIRED FORM) 

THE NEWEST, THE ONLY ONE OF ITS KIND! 
81/2íe OSCILLOSCOPE: PRECISE MODEL #308 

Now another great Precise Oscilloscope! 

The only 81/2" Oscilloscope on the 

Commercial Market ... in Kit or Wired 

Form at an unbelievably low price. 
Designed to bring you true TV picture 
clarity and laboratory tested accuracy. 

ALL THE OUTSTANDING FEATURES OF THE 

MODEL 300 as shown below, PLUS: 

* INTENSIFIER ANODE 

* HI- LOW. NORMAL SYNCH. (A Precise First) 

* 81/2 INCH TUBE (A Precise First) 
* VOLTAGE REGULATION (A Precise First) 

"Seeing is Believing " -Go and See! 

your nearest jobber 
308K -kit form $129.50 

SPECIFICATIONS PRECISE MODEL 300 OSCILIDSCr PI 

VlhtICAI VerItal flat 3db! DC INrourn S megwrCes wdh Stith.,?, or 

greater than ID millivolts push-WHOM H Il voNS cm 1. Constant Resist 
n.,Push. ull input mediates, Coneeam to mglPMded norllial 0 

rse phase by shorting bar at moult 1 and 2, Frequency compensated 
vertical Sleeping allenuator selects AC or DC inputs. Pus Pull DC ampli 
fiers from input through Output. Irrer nal electronic mining through IOputs 
I and 2, Dveway binding posts 
POSITIONING - Bridge lope positioning on vertical and horizontal does 
not vary tube characterishts 
HORIZONTAL -- Frequency compensated MOM' attenuato, in horizontal 
amplifier, Push -pull N0000,1al out 
BLANKING - Internal I,elurn trace blanked), eternal I,elurn Irate not 
banked). 60 cycle or 120 cycle Blanking through Bunting ampi,'.er U 
Cult. 
SYNCHRONIZATION - (eternal. Internal Positive. Internal Negative. 
Internal 60 Cycle or Intanal 120 cycle Synrh,nlzation. 

SWEEP RATE - Down or non-driven linear sweeps Irom 1 cycle to IOKC 
in five rang.s 1110 cycles uses eate,nal C CI,Ca1, Trigger potentiometer 
MAGNIFIER - Electronic magm0e, and mainifie, Pes.t.Oner slaws ant 
PM Of a sweat to be magnified up to ten Mmes IequIvalent Io 70 Inches 

a h«laonat de *action). 
CALIBRATION - Internal mum mve Calibrator and Potentiometer for 
using oscilloscope at a VTVM on Peak to Peak measurements. 

CALIBRATION SCREEN - Edge.dlummated sole and grabcule may be 
turned on or oB; filleted screen 
OUTPUTS ON FRONT PANEL - Plus Gate output: Sewlooth output; 60 Cycle 
DMSmg output, 60 cycle unphased output, Calibrat.on output 
FOCUSING - Astigmatism, focus and Intensity control 
CRT - NEW r Tube, normally supplied n medium persistency tryy 701 
'0m0: 110000pe green trace) -- Din persistency types available at additional 
cost. 
DIRECT - Deflection pates available from rear of oab,nel 
INTENSITY MODULATION - 2 modulation through modulation ampli',., 
GENERAL - Low Ass components. Ovendesigned fused power supply tor 
additionai orator. Deeply etched alummvm panel. New parts Dom original 
menufact - (NO SURPLUS). Steel cabinet. II" eta" 17 complete 
with instouction book and ali Components, AcceTsories Model 9171(M91) 
Demodulator Probe and Model 960 Capacity Attenuato, Probe mailable at 
eetra cost -. please lee speCihcations on following pages 
There a mane additional Nelms and circuits m kd form, wnth may be 
added to the Model 300 Please wale us for descriptive I,teotur. 

300K -k11 form $94.95 
300W- factory wired $199.50 

MODEL 917 
If 01108E 

$4.25 

MODEL 630e 
Rr At TV a MARK GEN 

$33.95 MODEL 610K 
RF SIC GEN 

$23.95 

MODEL 9096 
Ac TOBE VOLTMETER 

$25.95 

MODEL 907K 
DELUDE VAC 

TUBE VOLTMETER 

$35.95 
All ABOVE KITS AMIABLE IN WIRED FORM 

MODEL soon 
UNIV AC SINE SO 

t PULSE GEN 

$33.50 

MODEL MIN 
RES DECD[ BOO 

$15.95 

MODEL He 
HI .VOLTAGE PROBE 

$6.99 

Prices slightly higher In the West. Prices and 
speciticatione sublect tO Change without notre 

PRECISE DEVELOPMENT CORP. Dept. RE 21 
999 LONG BEACH ROAD OCEANSIDE, L. 1, NEW YORK 

GENTLEMEN. Without ony obligation on my poee, kindly send 
me the following. 

PRECISE CATALOG 
NAME OF DISTRIBUTOR NEAREST NE 

NAME 

ADDRESS 

CITY - ZONE STATE 

1 

TECHNOTES 

STROMBERG- CARLSON TV SETS 
No picture, weak high voltage, and 

lower than normal screen voltage on the 
6BG6 -G horizontal output tube may be 
caused by an open resistor in the volt- 
age- doubler supply in 19C, 119RP, and 
119M receivers. 

Check the four 680,000 -ohm resistors 
which are connected in series between 
the plate of one 1X2 and the filament of 
the other as shown in the diagram. 

Replace the defective resistor with a 
high -grade 1 -watt unit. Take care to 
make smooth soldered connections to 
minimize corona. -Clarence J. Tabor 

ZENITH 23G22 TV SETS 

We have had several sets come in 
with shorts between one of the tapped 
windings and the core of the flyback 
transformer. In these and several other 
makes and models, the output trans- 
former is mounted on its side instead 
of as its manufacturer intended. 

Wax is used to insulate the winding 
and keep it centered in the core. When 
the transformer is mounted on its side, 
heat softens the wax, and the weight of 
the winding and core vibration cause 
the winding to slide down until it shorts 
against one of the sides of the core. 

If the windings have not been dam- 
aged by the short, the transformer can 
be repaired as follows: Remove the 
transformer from the set and hold it 
over a hot soldering iron to soften the 
wax. Push the winding back to its 
original position and fill the space at 
the sides with fish cloth or other high - 
voltage insulation. Use coil dope to hold 
the new insulation in place. Check with 
a 20- megohm or higher ohmmeter to see 
that windings are not shorted to each 
other or to core before replacing the 
transformer. Fairbanks Tryon 

G -E 16T3, 1674, 17C102 
Sync instability and loss of contrast 

may be the complaint on these and 
similar models. The trouble is often 

6SL7 -GT 
SYNC AMPL d 
SYNC CLIPPER 

TO SYNC TAKE-OFF 

.02 

B+ B+ 

22K 47K 410 p} 

C354 

2.2MEG TO CONTRAST CONT 

8-BUS 

caused by leakage in the coupling 
capacitor, C354, connected to pin 1 of 
the 6SL7 -GT sync amplifier and clipper. 

RADIO -ELECTRONICS 
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ARE YOU 

GETTING 
A GOOD 
PICTURE 

HERE? 

AND 
LOSING 

IT 

BEFORE 

IT GETS 

HERE? 

O 

WRITE 

FOR FREE 

CIRCULAR 

R. J. BUCHAN 

CO. 

BRIWYN 9 MINN. 

GET CLEAR 

SHARP 
RECEPTION -" 77' 

WITH THE 

NEW 
LL300 

OPEN 

WIRE 
LINE 

300 OHMS IMPEDANCE 
This results in maximum 
signal transfer from an- 
tenna to set. 

EXTREMELY LOW LOSS 
Air dielectric plus clear 
polystyrene spacers re- 
sults in the lowest pos- 
sible loss of signal. 

LESS NOISE PICKUP 
Close spacing plus per- 
fect impedance match re- 
sults in lowest possible 
noise pickup. 

EASILY INSTALLED 
Conventional hardware 
for 300 ohm ribbon lines 
are perfect for LL300 
open wire line. 

LONG LIFE 
Copperweld conductors, 
polystyrene spacers, plus 
light weight and low wind 
resistance result in virtu- 
ally indefinite life. 

EASY TO USE SPOOLS 
Packaged on 100, 150, 
200, 250' convenient, easy 
to use spools. 

If not available through your 
regular Jobber, order di- 
rect, immediate shipment via 
parcel post. Dealer cost 
$4.95 per 100 feet. 

PERFECT FOR 

VHF -UHF 
INSTALLATIONS 

SUBSCRIBERS 

If you're moving, please don't forget 
to send us your address as it ap- 
pears on the copy of the magazine, 
including the numbers shown beside 
your name, as well as your new ad- 
dress. 

If we receive this information before 
the 20th of the month, you will con- 
tinue getting the magazine without 
interruption. 
Your cooperation will be most help- 
ful and greatly appreciated. 

SEPTEMIER, I962 

TECHNOTES 

The diagram shows the location of this 
capacitor. Replace this capacitor with 
a 600 -volt unit selected for low leakage. 
-Herman F'. .110e 

GENERAL ELECTRONIC SIG GEN 
If all the tubes blow, check the 

leakage resistance of the input filter 
capacitor. Since the rectifier is a 6C4, 
it doesn't take much current to damage 
the cathode structure so that it shorts 
to the heater and burns out the 12AÚ7 
oscillator tube. 

I had to learn the hard way by re- 
placing the line cord and blowing two 
new tubes before spotting the defective 
filter capacitor as the source of the 
trouble. -G. P. Oberto 

ADMIRAL 19E1, 19G1, 19N1 

In some 19E1, 19G1, and 19N1 radio - 
TV chassis, the % -amp fuse (M401) 
may blow when the function switch is 
rotated from the radio to TV position. 
In some type 77B43 function switches, 
the rotor contact of switch section 
S701C is wide, and during rotation 
there is one position where all contacts 
of this section may short. The resulting 
current surge blows the fuse. 

CHASSIS . 'RIPA 

aalt; 

TERM G OF SAIC .BLUE 

R 1RED 

t TO FUSE M401 

M201 

DASHED LINES INDICATE PREVIOUS CONNECTIONS 

Fit.l 

This difficulty can be corrected by 
revising the circuit as shown in the 
under- chassis pictorial in Fig. 1 and 
in the partial schematic in Fig. 2. All 
series 19 chassis with built -in radios 
stamped RUN 18 or above have this 
change. 

To make the change in 19E1, 19G1, 
and 19N1 chassis, proceed as follows: 

1. Disconnect the blue wire from lug 
4 of terminal strip A. This is the blue 
wire from terminal g of section S701C. 

Lus 4 TERM SIMPA 

aceo 

TO C42 8427 " 1 M401 FUSE °°r° 
R432,ETC S7ac 

res 

FROM CS02 - -- --'BLUE B +TOPIN3 

Fig.2 L M2ol 

2. Connect the blue lead removed 
from terminal strip A.to pin 3 of M201. 

3. Disconnect the red wire which 
goes to fuse M401 from the positive 
terminal of the 80 -µf electrolytic ca- 
pacitor C502. (Two red wires connect 
to C502. Be sure to disconnect only the 
one connected to the fuse. 

4. Connect the red wire removed 
from the positive terminal of C502 to 
lug 4 of terminal strip A.) 

These changes are illustrated in the 
diagrams Figs. 1 and 2.- Admiral Ra- 
dio & Television Service Bulletin 
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SHARPER PICTURE 

BETTER ' mowed 

PERFORMANCE! 

VHF 
RECEPTION ea 
METROPOLITAN AND 
PRIMARY AREAS 

BE `ALL SET" WHEN. UHF 
COMES TO YOUR CITY! 

One lead -in ssire for all channels. 
Reception up to 50 miles, depending on 
terrain and posser of transmitter. - 

Quality construction throughout...double 
plate dipole holders ... heavy cast alum- 
inum mast clamp...heavy gauge aluminum 
cross arias...7 /16" aluminum tubing for 
extra strength and long life... micarta in- 
sulator... oser -all lightweight and partial 
pre -assembly mean easy assembly and 
erection. 

The "hest by test "... according to lead - 
ing technicians in areas now receiving 
both UHF and VHF! No matching 
pads or isolation filters ... no coils or 
condensers which tend to cut down 
signals and increase cost of installa- 
tions. K -T engineering has eliminated 
the "bugs" and the possibilities of fre- 
quent sersice call- backs. 

K -T Antennas we sold 
through selected distri- 
butors only ... write for 
name of your nearest 
jobber. 

VU -2 

KAY-TOWN ES 
ANTENNA CO. 
BOX 586, ROME, GA. 
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Sealed against heat, humidity! 

NOW AVAILABLE ESPECIALLY FOR SERVICEMEN 
Now you can get the identical C -D 
compact size metal -cased tubular 
electrolytic capacitors that have 
been used by the millions for the 
past three years by the original 
equipment manufacturers. 

Dual -Triple and Quadruple section units. 

Direct -to- terminal internal lead construc- 
tion reduces possibility of shorts. (Pure 
aluminum wires crimped securely together 
with outer leads within aluminum stud 
terminals.) 
New high -insulation vinylite covered 
leads. 

Sections sealed in aluminum tube for pro. 
tection against moisture getting in, or 
electrolyte drying out. 

Wax impregnated cardboard outer insu- 
lation sleeve. 

Rubber diaphragm -type vent insures 
ideal vent action under all conditions. 
Ideal for operation at temperatures up 
to 85 °C. 

Examine and compare them today 
at your Cornell -Dubilier Distributor. 
He's listed in Yellow Pages of your 
'Phone Book. Cornell -Dubilier Elec- 
tric Corporation, So. Plainfield, N. J. 

CORNELL-DUBILI ER 
World's Largest Manufacturer of Capacitors. 

PLSBTS IA SO. PLAINFIELD. N.J.. SAUFORD A80 110ÚÁY SPRINGS. N.C. P1OYIOENCE. R.1.. INDIANAPOLIS. 

IND. NEW EDFORD. ORC ESTER ARD cuesErDeE. NASS.. SUBSIDIARY: PDIAPT CORP.. CLEVELAND, OHIO J 
PAY LESS FOR TUBES 

Typ 
1B3GT 
IH5GT 
1N5GT 
165 
155 
174 
1X2 
305GT 
354 
3V4 
5U40 
5V40 
5Y30 
573GT 
60164 
65F4 
6505 
6A65 
6515 
6405 

Price Type 
S .69 6455 

.46 
.57 

641-6 
65U6 

.56 64V6 .7 
.56 

6646 
6BC5 

.67 6E1E6 

.65 61166 

.55 62H6 

.56 6816 

.43 6517 

.73 6806 

.34 6807 

.30 6827 

.46 6C4 
1.0 6C26 
.54 6CD6 
.95 6J5G7 .n 616 .6 61,607 

INDIVIDUALLY BOXED FULLY 
TESTED EACH TUBE GUARAN- 
TEED FOR SIX MONTHS 

Price Type Price Type Price 
S .50 6S4 S .6 12846 S .45 

.38 6SA7GT .52 128E6 .47 .43 65J7GT .47 128H7 .63 .38 6SK7GT .50 125476T .52 .5 6SL7GT .62 1258707 .50 .53 65N7GT .54 125L70T .61 .47 6507GT .2 12SN707 .64 1.34 6T8 .78 12SQ7GT .44 .57 608 .85 258126 .69 .8 6V6GT .46 25L607 AN .83 6W0T .5 252607 .42 59 6W6GT .57 3565 .47 1.10 6X .34 35L607 .47 1.10 6X507 .33 35W .31 

.34 12476 . 's8 3525GT .30 .53 12477 .68 5085 .47 3.83 32AÚ7 .55 SOCS .47 .40 125V6 .38 5016 .47 .62 1211V7 .50 117Z3 .39 .41 124717 .61 11726 .68 Each tube performance. proven. 2506 deposit must accompany all orders. Balance C.O.D. All prices F.O.B., N.Y.C. 11 remittance made welh order. you 0 can deduct 20n. 51.00 handling charge for orders under S10.0Ó. Sub,act to Prior Sale. Importer Inquiries invited. 

PHILLIPS TUBE COMPANY 
2281í, Nostrand Ave. 

Brooklyn 10, N. Y. 
CLoverdale 3- 8010 -1 -5 

PLEASE MENTION RADIO -ELECTRONICS 
when answering advertisements 

TECHNOTES 

WESTINGHOUSE MODEL H -217 

Insufficient width and picture tearing 
may be the result of a poor connection 
between the Aquadag coating on the 
picture tube and its grounding spring. 

To assure a permanent ground con- 
tact, procure a 1 x 11 -inch piece of 
aluminum foil and coat one side with an 
adhesive. Fold one edge 1/2 inch over the 
adhesive side of the foil. Place the foil 
between the coating and the grounding 
spring so that the adhesive holds the 
foil to the Aquadag, the spring bears 
against the uncoated surface of the foil, 
and the uncoated side of the 1/2-inch 
fold presses against the Aquadag. 

The foil is stocked in 20 -foot rolls 
which may be ordered by part number 
V- 6237- 2.- I1'estinghouse Service Hints 

SENTINEL MODELS 412, 413, AND 415 

A number of production changes 
have been made in these models to re- 
duce smear and increase picture reso- 
lution. The changes are: 

1. The 5 -1.41f capacitor C -45 has been 
eliminated from across the 6,800 -ohm 
plate load resistor R -47 in the 6AU6 
video amplifier circuit. 

2. A 47,000 -ohm, 1/2-watt resistor has 
been added in parallel with R -47. 

3. The video load choke L -7 has been 
changed and resistor R -24-a part of 
the choke assembly -has been increased 
to 10 megohms. 

4. The 47-ohm resistors R -29 and 
R -31 in the cathode returns of the first 
and second U. amplifiers have been 
changed to 10- and 100 -ohm, 1/2-watt 
units, respectively. 

5. The 680,000 -ohm a.g.c. load re- 
sistor R -20 has been replaced by a 
330,000 -ohm, 3i -watt unit. 

6. The 470,000 -ohm a.g.c. filter re- 
sistor R -14 has been changed to a 
220,000 -ohm, 1/2-watt unit. 

These changes have been made on all 
chassis starting with series YD. If 
they are made in chassis YA, YB, or 
YC, realign i.f. transformer T -3. 

Connect a 4.5 -volt battery, with posi- 
tive side to ground, across the 1 -µf 
a.g.c. filter capacitor C18. This capaci- 
tor is located in the center of the chas- 
sis opposite the second 6AG5 i.f. am- 
plifier tube. 

Connect a v.t.v.m. through a 47,000 - 
ohm resistor across the 8,200 -ohm diode 
load resistor R -35. This resistor is con- 
nected to a tie -strip in the center of 
the chassis opposite the 6AL5 video 
detector socket. Turn the contrast con- 
trol to minimum position. 

Connect signal generator to adapter 
and attach adapter to pin 1 on 6AG5 
mixer as described in the service 
manual on these models. Set the gen- 
erator to 25.75 me and adjust the 
fourth i.f. transformer T -5 for maxi- 
mum output; set generator to 24.9 me 
and adjust second i.f. transformer for 
maximum; set the generator to 23.4 
me and adjust third and first i.f. trans- 
formers, T -2 and T -4, respectively for 
maximum reading on the v.t.v.m. At- 
tenuate generator output so voltage 
never exceeds 1 volt on the meter. - 
Sentinel Service Bulletin. END 

RADIO- ELECTRONICS 



ANEW damper diode for 90- degree 
deflection systems and a new B 

supply rectifier are the only home -re- 
ceiver tubes announced this month. The 
damper is the Tung -Sol 6AU4 -GT, 
which was developed to handle the 
high- amplitude sweep voltages associ- 
ated with 24 -, 27 -, and 30 -inch pic- 
ture tubes. The 6AU4 -GT has a 6.3- 
volt, 1.8 -amp heater, a maximum peak - 
inverse plate -voltage rating of 4,500 
volts, and a peak- current rating of 
1,050 ma. It can handle a maximum 
average d.c. load of 175 ma. The heater - 
cathode insulation will withstand 900 
volts d.c. (heater negative with respect 
to cathode) and a combined d.c. and 

(and Transistors) 
a.c. -pulse voltage of 4,500. This elimi- 
nates the need for a separate damper - 
filament winding on the power trans- 
former. The 6AU4-GT has an average 
voltage drop of 25 volts. Basing is the 
same as the 6W4 -GT. 

The 5TV4 B plus booster manufac- 
tured by Workman TV, Inc., is a mer- 
cury- vapor rectifier designed to replace 
a 5U4 -G in a television receiver oper- 
ating under low line- voltage conditions. 
According to the manufacturer, the 
drop across the 5TV4 at full load is 
only 120 volts, compared with 150 volts 
across a 5U4 -G. This raises the B plus 
output 30 volts when the new tube is 
substituted. 

The new tube has special tempera- 
ture- sensitive resistors installed in the 
base which delay the application of full 
output to the receiver for 60 to 90 
seconds. This prevents sudden surges 
which might blow the filter capacitors 
before the heater -type tubes in the set 
have warmed up enough to draw cur- 
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Lef t- Workman- 
TV 5TV4 "B plus 
Booster" replaces 
5U4 where line 
voltage is low. ' 
Below -New Tung - 
Sol 6AU4 -CT 
damper diode is de- 
signed for 90° de- 
flection systems. 

PLUS BOOS1E.r 

MODEL STY4 

e1R[MAN Ty IN. 
TEANECK. N I 

pet. arr. b. 

rent from the rectifier. 
A graphite shield coating on the 

glass envelope of the 5TV4 reduces 
radiation of the r.f. hash produced by 
all mercury -vapor rectifiers. 

Transistors 
Raytheon has revised and expanded 

the operating data on its C'K721 and 

Just for Examining COYNE'S New 6- Volume Set 

Yes, you get this big, brand new book, "150 7 7 
Radio -Television Picture Patterns and Di- 
agrams Explained ", absolutely FREE! Just 
off the press! Gives complete wiring circuits 
and diagrams on the latest Radio and Television Sets. 
Easy -to -read, large 8% x 11" pages, with full instructions on 
how to read and use the diagrams. A "must" in every Radio 
and Television service -man's repair kit. You get this val- 
uable book as a FREE Gift for asking to see Coyne's great 
new 6 -book set, "Applied Practical Radio -Television "! 
Here's "Know -How" That Makes You Worth More! 
Coyne's great new 6- volume set gives you all the answers to 
servicing problems -quickly! For basic "know -how" that is 
easy to understand, you'll find everything you want in vol- 
umes 1 to 5 which contain over 5000 practical facts and data. 
They cover every step from principles to installing, servic- 
ing, trouble -shooting and aligning all types of radio and TV 
sets. So up -to -date it includes COLOR TV and UHF, adapt- 
ers and converters. Also covers very latest information- on 
TRANSISTORS. 

$02 -ooe Television Cyclopedia Included 
And then, for speedy on- the -job use, you get volume 6 -the 
famous Coyne TELEVISION CYCLOPEDIA. It answers 
today's television problems on servicing, alignment, installa- 
tion and others. In easy -to -find ABC order, cross indexed. 
Use this 6 volume TV -RADIO LIBRARY free for 7 days; 
get the valuable Servicing Book ABSOLUTELY FREE! 

COYNEELECTRICAL 8 TELEVISION RADIO SCHOOL 

500 S. Paulina St., Dept. 93 -Tii Chicago 11. III 

$EPTEMBER, 1953 

SEND NO MONEY! Just mail coupon for 6- volume set 
on 7 days free trial. We'll include book of 150 TV -Radio Patterns 
& Diagrams. If you keep the set, pay $2 in 7 days and $2 per 
month until $22.50 plus postage is paid. (Cash price $20.95). Or 
you can return the library at our expense in 7 days and owe noth- 
ing. YOU BE THE JUDGE. Either way, the book of TV -Radio 
Patterns is yours FREE to keep! Offer is limited. At NOW! 

FREE BOOK -FREE TRIAL COUPON! 
COYNE ELECTRICAL & TELEVISION -RADIO SCHOOL, Dept.. 93 -TI 
500 S. Paulina St., Chicago 12, III. 
YES! Send 6- volume "Applied Practical Radio -Television" for 7 days FREE 
TRIAL per your offer. Include Ty -Rodio Patterns & Diagram Book FREE. 

Name Age 

Address 

City Zone. State 

Where Employed 
( ) Check here if you want library sent COD. You pay postman 
520.95 plus COD postage on delivery. 7-day money -back guarantee. 

J 
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oaluiete BETTER LOOKING 
rear seat auto extension 

SPEAKER BAFFLE KIT :+ ' 

Can be installed, using quality speaker, 
for less than "Complete Package Units." 

Co/Smartly 

?C'eliit' nos 
Styled - all metal. 

$/Available In grey, light blue or light bronze 
to harmonize with any car Interior. 

Fade -proof, tamper -proof perforated metal 
grille protects speaker cone from damage. 

f/ KR includes dash -board 3- position switch 
to permit operation of Of radio alone, 
rear speaker alone, or both simultaneously. 

Write for illustrated folder 
which gives complete details. 

Yes, the LOWELL is handsome 
in appearance and is easily in- 

stalled in the "package shelf" of 
any auto. Highest quality through- 

out to give a real "custom 
look" and reproduce high fi- 

delity, "Ear Level" sound! 

"HEARD EVERYWHERE" 

MANUFACTURING CO. 
3030 LACLEDE STATION RD., ST. LOUIS 17, MO. 

"Save with confidence" 
The Lowest Priced Kits on the Market 

Comnirtoiy w,r,d 

LOWEST PRICED SIGNAL 
GENERATOR, BROADCAST BAND 
New simplified circuit provides the follow- 
ing switch tuned, tone modulated fre- 
quencies: 
I. 055 K.C.- Intermediate I.F. frequency 
2. 1500 K.C. -High frequency of Broadcast 

Band 
3. 600 K.C. -Low frequency of Broadcast 

Band 
4. Audio tone -for audio amplifier trouble 

shooting 
5. An attenuator control is Included for ad 

jualment of the output signal strength 
Housed in small black bakelite cabinet esicze 
6- 16-x3' : -. Can be useful for 

a 1 
Wired. 

alignment of all Broadcast esD 
Band radio receivers. Completely Wired. 

INTRODUCTORY OFFER 
Deduct $1.00 if ordered with Kit =I or s2 

UMW, `V,' 
//JJ ee 

waNeYlnlnarII,11 I /.O` I ; wtmunnl 

5 TUBE AC -DC SUPERHET KIT 
Kit #I -Fiv Tube superheterodyne kit. 
A.C. -D.C. contains all components re- 
quired to construct this latest design, 
highly sensitive superheterodyne broad- 
cast receiver, complete with block 
bakelite cabinet (excludes $7195 wire and solder) ....Only 
Kit of 5 tubes (12ÁT6, I2BA6, 
1211E6, 3SWA, 5005). Only $3.25. 

6 -TUBE RADIO KIT 
Kit #2 -A low- priced 6 TUBE KIT de- 
signed for high sensitivity, excellent 
selectivity and good tone quality. Uses 
25L6, 25Z6. 6SO7, 65Á7, 6SK7, 6SK7 in 
an easily constructed circuit. The 6 

Tube Kit is shipped with all parts, 
including punched chassis, resistors, 
condensers, coils, sockets, PM Speaker, 
hardware, etc. 
And at a closeout price of 
only (less tubes and cabinet) 
Matched set of six tubes 
for kit 

$6.95 

$3.25 

PHONO OSCILLATOR 
Not o Kill 

Wireless phono oscillator transmits re- 
cording for crystal pickups or voice 
from carbon mike through rodio with- 
out wires. Can also be used as on 
intercomm by using P.M. speaker 
as mike. Price (excluding 
tubes) $2.95 
With Complete Set of Tubes $3.95 

3 -TUBE PHONO AMPLIFIER 
Not a Kill 

An assembled unit ready for installa- 
tion using tone and volume control 
and six feet of rubber 5eß -95 
cord (Not including Tubes) i. 
With Complete Set of Tubes .. 53.95 

Electronic Code 
Practice Oscillator 

& Blinker Kit 
AC /DC or 

Battery Operated! 
Kit #3-One of the 
most practical Code 
Practice Oscillators 
ever designed, yet 
one of the simplest 
to build and operate. 
Can be used with any 
number of head- 
phones. Adjustable 
Pitch Control -Any 
type of headphone 
can be used. 
No warmup time - 
ready to operate 
instantly. 
Simple and safe to 
operate. 
Operates anywhere - 
with AC or DC 
power, or from a 90 
volt Miniature Bat- 
tery. 
Learn Blinker Code 
with flashing light. 
Blinker can be used 
as signaling device. 
International Morse 
Code included. 
Kit 51.95 Astern- 52.95 
each 1 bled 

Terms: All merchan- 
dise shipped F.O.B. 
New Yo rk City, 
prices are subject 
to change without 
notice. Include 20% 
deposit for C.O.D.'s. 
WRITE FOR NEW 
CATALOG -Free! 

154 Greenwich St. 

EDLIE Electronics DI 9-3143 
New York 6, N. Y. 

NEW DESIGN 

CK722 junction transitors. In addition 
to the characteristics given in RADIO- 
ELECTRONICS for February, 1953, data 
is now available on both types for op- 
eration with -6 volts on the collector 
and an emitter current of 2 ma. The 
new data on the CK721 is as follows: 
Grounded -emitter operation -input re- 
sistance, 650 ohms; load resistance, 
20,000 ohms; power gain, 38 db. 
Grounded- collector operation -input re- 
sistance 300,000 ohms (may be in- 
creased without reducing gain by op- 
erating at lower collector current) ; 

load resistance, 20,000 ohms; power 
gain, 12 db. 
Grounded -base operation: input resis- 
tance, 70 oh:ns; load resistance, 100,000 
ohms; power gain, 29 db. 

Following are the new ratings for 
the CK722: 
Grounded -emitter operation -input re- 
sistance, 325 ohms; load resistance, 
20,000 ohms; power gain, 34 db. 
Grounded -base operation -input resis- 
tance, 50 ohms; load resistance, 100,000 
ohms; power gain, 29 db. 

The current -amplification factors 
given in the original Raytheon data and 
reprinted in the February issue were 
erroneous. All junction transitors have 
current gains (alpha) of less than 1. 
The actual current gains of the Ray- 
theon transistors are 0.975 for the 
CK721, and 0.9 for the CK722. 

Sylvania has announced commercial 
production of a tetrode transistor for 
computer circuits. Details will appear 
in this column next month. 

Plasmatron 
Bendix Aviation Corporation has an- 

nounced an unusual helium -filled cur- 
rent amplifier, the RRB- 103005 Plasma - 
tron. Still classed as a developmental 
type, the Plasmatron apparently com- 
bines the grid -control characteristics 
and linearity of a vacuum -type triode 
with the extremely low internal im- 
pedance of a thyratron. In addition to 
the anode and standard heater -type 
cathode, the Plasmatron has an auxil- 
iary hot cathode almost completely sur- 
rounded by a control electrode called 
a garrote. A negative bias of about 50 
volts on the garrote sets up a gas dis- 
charge current between the garrote and 
the main cathode, and starts the flow 
of plate current. As in all gas -filled 
tubes, bombardment of the gas atoms 
by plate- current electrons produces pos- 
itive ions, which neutralize many of the 
electrons and form a space charge, or 
plasma, which prevents any increase in 
plate current. In the Plasmatron, extra 
electrons from the auxiliary cathode 
combine with the positive ions and ef- 
fectively cancel out the current -limiting 
space charge. 

CONTROL ELEMENT 

S 

RL 

5oviPPPROX 
- + 

Y r 5v AMU 
T t I I 6 6 

111vAC II 

A basic Plasmatron amplifier circuit. 
RADIO -ELECTRONICS 



Send for Cannon Bulletin RJC6 
... a special condensed catalog 
Covers the Radio, Sound and Miniature 
Connectors that are available to you through 
Franchised Distributors, Electrical Whole- 
salers and Radio Parts Distributors. 

TYPE XL 
FITTINGS: For audio, instrument and related uses. 
3 contacts, I 5a max., 14 basic shapes. Latchlock 
coupling. Available at your Radio Parts Distributor. 

TYPE P 
FITTINGS: For audio, TV and instrument uses. 
2 to 8 contacts, 30a max., 16 basic shapes. 
Universally used in sound and allied applications. 

TYPE O 
FITTINGS: 3 -contact oval- shaped plugs and recep- 
tacles, equipped with latchlock device. For micro. 
phones and related uses. 6 basic shapes. 30a max. 

TYPE UA 
FITTINGS: Designed in cooperation with RMA 
Committee, combining all features of P, 0 and XL 
Series. Gold plated contacts. Rubber relief collar 
and bushings. 

TYPE 45 -E 
TEST POINT JACKS: High quality phone tip 
jacks to accommodate ATMA phone tip for labora- 
tory uses. Rugged construction, nylon insulation 
precision -made for long life. 

TY CONNECTORS: 

Specialized "LK" and "LKT" plugs used on tele- 
s ision cameras and related equipment. 

TYPE U 
SUB- MINIATURE SERIES: Hermetic sealed, vitre- 
ous insulated receptacles and Silcan insulated plugs 
for instruments, relays. transformers and other 
sealed components. 

.TYPE D 
SUB- MINIATURE SERIES: Gold plated contacts. 
Rack -and -panel or cord mounted disconnect for 
portable radio and related equipment. Hermetic 
sealed if desired. 

Additional related audio and power C 

tors include Types X, XK, Ml, GB and 
BP, all available through selected C 

Franchised Distributors. See your classified 
telephone directory. 

CANNON®UMMA 

CANNON ELECTRIC CO., LOS ANGELES 31, CAUL 
Factories in Los Angeles, Toronto, New Haven. Rep- 
resentatives in principal cities. Address inquiries to 
Canon Electric Company. Depenmeot 1 -144. 46 
Meeks S 1, CaliforeL. 

SEPTEMBER-1963 

NEW DESIGN. 

A varying signal voltage or imped- 
ance inserted between the garrote and 
the main cathode will modulate the elec- 
tron stream emitted by the auxiliary 
cathode. This varies the space charge 
and modulates the plate current. 

The RXB-103005 has a flat current 
gain of about 150 from zero to 10 kc 
(down 60% at 14 kc), and can handle 
an average d.c. plate current of 300 ma. 
Only enough anode voltage is required 
to ionize the gas -about 25 volts maxi- 
mum for helium. 

A typical circuit setup fo-: the Pies- 
matron is shown in the accompanying 
figure. The garrote and auxiliary 
cathode are tied together and function 
like the control grid in an ordinary 
triode. Since the drop across the tube 
may be as low as 1 volt, it can feed a 
low- impedance load directly. 

Subminiafures 
General Electric has introduced two 

new subminiature twin triodes in its 
"5-Star" high -reliability series for mil- 
itary and heavy -duty industrial service. 
Both types have 6.3 -volt, 0.3 -amp heat- 
ers, separate cathodes for each triode, 
and a maximum plate -voltage rating 
of 165 volts. 

G L-6111 

G L-6112 

Basing of new General Electric sub- 
miniature types GL -6111 and GL -6112. 

¡ASOPF..:40,. 

New General Electric subminiatures 

The GL -6111 is a medium -mu general - 
purpose type for audio circuits, multi - 
vibrators, or oscillator -mixer service in 
high- frequency receivers. Its average 
characteristics as a class Al amplifier 
(each triode) are: Plate voltage, 100; 
cathode -bias resistor, 220 ohms; plate 
current, 8.5 ma; amplification factor, 
20; gm, 5,000 micromhos; plate resis- 
tance, 4,000 ohms; maximum noise -out- 
put voltage across a 10,000 -ohm plate 
load resistor, with 15 g vibrational ac- 
celeration at 40 cycles, .05 volt. 

The GL -6112 is a high- mu, low- micro- 
phonic type for audio and phase -in- 
verter applications. Each triode section 
has the following characteristics in 
class Al service: Plate voltage, 100; 
cathode -bias resistor, 1,500 ohms; plate 
current, 0.8 ma; gm, 1,800 micromhos; 
amplification factor,. 70 ; maximum 
noise output voltage- .(same conditions 
as GL -6111) .025 volt. Both types have 
a life expectancy of 6,000 hours at 30° 
C ambient, and 1,000 hours at 176° C. 

END 
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Learn on REAL EQUIPMENT! 
In Best Equipped School of Its 

kind In U.S. 
Prepare for your future NOW! Come to the Great 
Shops of Coyne. Get practical training in oppor- 
tunity fields-TELEYISION- RADIO- ELEC'- TRICITY- ELECTRONICS. Prepare for ., 
better job in Industry or better service rating; 
If drafted. 

WE TRAIN YOU IN CHICAGO 
At Coyne you learn on real. full-site equipment. 
Trained instructors show you how. then you do 
shop jobs yourself. No previous experience or ad- 
vanced education needed 

Aooroverd for Votorans 
Finance Plan- Enroll now, pay most of tuition 
later. If you need part -time work to help out with 
living expenses while at Coyne. we'll help you get 
it. Special tuition plan for men of draft age. 

Clip coupon for Big Free illustrated 
FREE ROOK Book.Nosalnmanwlllealt.ActNOW. 

C 01°1 E 
sSO S. Omahas St, post. 413-SIN 

Istablislmod sass 
APPROVED tar VETERANS 

f NON. COOKE, Pres. 
1 

COWIE Sense/ 
eaa0 S. st.. Welse ta, us.. o.w ss-sis 
Send FREE BOOK and full details owt 
O TELEVISION -RADIO O ELECTRICITY 

NAME 

I. ADDRESS 

`Cm... w stwel 
.w. OW OD ..... Oa MD 6.141 
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Cat. No. F -20 MOSLEY 3- 

Way TV Antenna Switch 
List Price $3.75 

for Multiple 
UHF and VHF ANTENNA INSTALLATIONS 

Install anywhere. Extension rod supplied for bock of set 
mounting. 

Constant impedance -Low loss -Solderless. 
Sturdy rotary switch making silver -to- silver contact. 
In brown or ivory polystyrene 
case. 

Also available in Flush Wall Plate 
style. 

At Radio Parts Jobbers 

MO S L E YActhimu.c,L. <<1,e. 
8622 St. Charles Rock Road St. Louis 14, Missouri 

- 

9de 

Eay .,.=toe 
iN'e'e LYfi/Yi / rr 

You, too, can have the lines -that meet your exact 
leadline conditions - whether you are a TV Set 
Dealer or Service Organization making the finest 
television reception installations, or a TV fan that 
demands sharp, "SNOW- FREE" pictures. 

We specialize in the manufacture of television transmis- 
sion lines - built with only one idea in mind: "THE FINEST 
TELEVISION RECEPTION:' 

For UHF and VHF 
"SHEATH -LEED" - the all- weather leadline for the tough- 
est conditions: Salt spray in coastal areas; hot, humid 
weather, or for frosty, icy, wintry wind -whipping conditions 
which impose a severe tax ... Pure Polyethylene Tubing 
encasing Standard GOODLINE AIRLEAD. 

"GOODLINE" AIRLEAD- standard of leadline excellence 
-with 80% of the loss producing web removed. Correct 
impedence for sharp, "snow- free" pictures. Of pure poly- 
ethylene with flexible stranded copper -clad conductors. 
MANY IMPORTANT FEATURES. 

NEW FULL -WEB "SHEATH -LEED" - the pure polyethylene of "SHEATH -LEED" and full 
characteristics of GOODLINE AIRLEAD - but NO PERFORATED WEB. No 20 (7 strand 28) 
copperweld wire in pure electronic golden clear polyethylene - with a pure silver -gray poly- 
ethylene sheath overall - for Maximum Weather Protection. 

SOLD BY LEADING 
JOBBERS A DEALERS 

Send coupon NOW! 
Get samples "in your hands" 
-you'll realize why 
Don Good Products make 
the finest television 
reception possible. 

DON GOOD, INC. I.8 

1014 Fair Oaks Ave., So. Pasadena, Calif. 
Please rush Samples and Complete Infor- 
mation covering Don Good Products. 

Name 

Street___. 

City State 

Eliminates interfer- 
ence caused by 
Short Wave... F.M. 
Hams...Diathermy 
...Atmospheric 
disturbances, etc. 

With a TELEMATIC 
Full Range FILTER KIT 

SIMPLE - SPEEDY - EFFICIENT 
Eliminates antennafed interference! 
Covers full -range both I.F. and R.F. 
Sharper, steadier picture! 
Fewer service recalls! 
Any filter in kit replaceable separately! 

FILTER KIT 
contains 2 Hi -Pass Filters, 4 WAVE TRAPS 
covering full range of interference signals. 

Send for FREE Booklet on TV- INTERFERENCE 

ELE II ATI[ 
alit x)RALsMON sn. BROOKLYN a. N. Y. 

1ñfltAIN6! 
WHY 

pay more for questionable 
quolity* tubular TV lead -in wire? 

*subject to potent infringement. 

LOOK JSC 
for highest quality license 
labeled Tubular TV Wire.. 

*JSC Tubular Wire is manufactured under 
license of Amphenol Pat. 2543696. 

DEMAND 
the most for your wire dollar ... get 
BOTH Quality * *I AND Low Price * *! 

* *JSC -Highest in Quality ... Lowest in Price 

JSC NEW Twin Tubular 
TV Lead- In Wire... 

The best low loss, low cost 300 ohm 
lead -in for UHF and VHF television. 

Rain, snow, dirt or salt deposits do 
not materially affect impedance and 
electrical efficiency. 
JSC tubular construction contains and 
protects the concentrated Held of 
energy and reduces to o minimum 
high ratio signal losses. 
Always Look for Orange and Blue Disc of Oual,rr, 

RADIO -ELECTRONICS 



TRAIN TELEPHONE 
Patent No. 2,607,887 

Frank E. Gissler, Denville, and 
John F. Laidig, Mine Hill Township, N. J. 

(Assigned to 
Bell Telephone Laboratories, New York) 

The Bell System has devised an effective system 
for maintaining reliable telephone service to and 
from trains. The train telephone is linked by radio 
with fixed terminal stations through which corn- 

Automatic equipment indicates when the train to 
within working distance of a fixed terminal sta- 
tion, indicates when the radio channel is not busy, 
and when the noise level is sufficiently low for 
satisfactory communication in both directions. 

Fig. 1 shows the system which services trains on 
the New York -Washington run. Four terminal 
stations cover the route. Approximate service 
areas are shown by circles. To avoid interference, 
these areas must not overlap. A "service avail- 
able" sign outside the train booth is illuminated 
so long as the train is within one of these areas. 

WASHINGTON,D.C. 

sOIHER RADIO-TELEN4ONE-ECHIPPED VEHICLES 

munication may be carried on with other mobile 
or fixed telephones. The train telephone is usually 
located in the club car. 

This train telephone is entirely unattended. 

LOCAL TELEPHONE EXCHANGE 

EQUI 

CONTROL 

E3 4.IKC 

MILE 
SEOPRERATEORS 

EQUIPMENT 

HEAVY LINES'$IG PATH 

$I -OPEN WHEN CALLING 

1 

RADIO XLIITTER 

^l `i 
RADIO RCVR 

+SO11E L.CHH RYY 

Fig. 2 -Block diagram of fixed- station 
equipment for train- telephone service. 

Just Ouf 

New Manual 
Be prepared to repair quickly all 

new 1953 radio receivers. In this 
big single volume you have easy -to- 
use, extra large schematics, needed 
alignment data, replacement parts 
lists, voltage values. and informa- 
tion on stage gain, location of 
trimmers, and d i a l 
stringing, f o r almost 
every 1953 radio. Giant 
size, 8 %x11'; manual 
style. sturdy binding 
Price, only 

6ALTIMORE,M0 

NEW PATENTS 1 139 

This also lights the "service available" sign out- 
side the booth, indicating to prospective custom- 
ers that the telephone is ready for use, and that 
the booth is empty. 

When the operator puts a call through, Si is 
opened. Furthermore, when an incoming call is 
received, the codan relay is energized. In either 
case the 4,100 -cycle generator is interrupted. 
Whenever this occurs, the "service available" sign 
outside the train booth remains dark and no out- 
going calls may be made from the train telephone 
until the call is finished. 

Now it may happen that a train passenger may 
complete his call and forget to hang up the in- 
strument on its hook. This would keep the train 
transmitter operating and create a "busy" signal 
throughout the service area. When this happens. 
the mobile service operator closes S2 momentarily. 

TRAIN 

"- PMLADELPHIA,PA 

Fig. 1- Train -telephone service areas. 

provided also that the radio channel is not being 
used by another train telephone and the noise 
level is low enough for good transmission and 
reception. 

A block diagram of a terminal station circuit 
is drawn in Fig. 2. There is a wire connection to 
the local telephone exchange. Si is normally 
closed. If, at the same time, the codan (squelch) 
relay is not energized, a 4,100 -cycle generator 
modulates the transmitter. When picked up at the 
train receiver, this a.f. signal indicates that no 
other call is in progress and that the signal 
strength is sufficient to override the noise level. 

NEWARK,N.J. 

Since the codan relay is energized (the train 
transmitter is being received at the terminal sta- 
tion), a 3,600 -cycle generator is turned on. It 
modulates the transmitter and is received on the 
train circuits. This frequency actuates a relay 
network which puts the train transmitter off the 
air. It can then be put back into operation only by 
returning the telephone instrument to its hook. 
This may be done by the next passenger who 
wishes to make a call. Instructions to that effect 
are posted on the wall of the booth. 

New Supreme 1953 Radio Manual 
Now you can benefit and save money with Supreme amaz- 

ing scoop of 1953. This one giant volume has all the service 
data you need on all recent radio sets. A full year of models 
of all popular makes, home and auto sets, portable radios, 
combinations, changers, all included. The full price for this 
mammoth 1953 manual is only $2.50, nothing else to buy for 
a whole year. Other Supreme radio service volumes for 
previous years (mostly at $2), TV, and UHF manuals are 
described below and at right. 

SUPREME RADIO MANUALS FOR PREVIOUS YEARS 
Use Supreme manuals to repair all radios faster. easier: save time and make more 

money. Here is your looest- priced service data. Covers all years. from 1920 -38 to 
1953 models, In 13 volumes. Used by 141,0011 shrewd servicemen. Most volume- 
only $2 each, see coupon. Average volume 192 large pages. 8%x11 Inches. Quality 
printing, manual -style binding. Amazing values. Be wise, use these manuals to get 
all needed diagrams, parts lists, alignment facts. and service hints. at the manes, 

cost. Send no -risk coupon. 

RADIOE LECTRON ICS 
NEW AMAZING HOME -STUDY COURSE OFFER 

Here 1s the most amazing bargain in electronic 
training. For only $3.95 (full price). you receive 

complete course of 53 large lessons. Covers every 
topic of radio, electronics, with large lessons on TV, 
FM, audio. etc. As an extra, every page has teacher - 
comments to guide you and supply additional help. 
Includes self -testing questions, 427 
drawings. pictures. and diagrams. 
Compares lesson -by- lesson with the 
best $200 home -study correspondence 
courses. Price complete, 3 -1n -1 vol- 
ume 53 lessons. only Large, 3- volume course 

Su reine Publications 
old by all Leading Radio Jobbers 

SEPTEMBER, 1953 

SUPREME TELEVISION SERIES 
Here is your complete source of TV and 

UHF service data. These manuals at only $3, 
$2, and $1.50 each are amazing bargains and 
defy competition. Each manual covers a 
whole year of models, using original factory 
material. Include giant double -spread dr- 
cults and blueprints, alignment procedure. 
voltage charts, test patterns, wave forms, 
factory revisions, and helpful service hints. 
Select volumes from list below and send 
no -risk coupon. 1953 TV, $3 

New giant volume 
of TV factory data 
has everything you 
need on recent 
sets. 192 pages, 
8 x 11"', + dou- 
ble- spread blue- 
prints. Only. ... $3 
1952 TV Manual. $3 
1951 TV Manual. $3 
1950 TV Manual. $3 
1949 TV Manual. $3 

1948 TV Manual, $3 
1947 FM ik TV, $2 

1953 UHF Units $1.50 

v,.e.Mr...v:..W 

1933 

NO -RISK TRIAL ORDER COUPON 
SUPREME PUBLICATIONS, 1760 Balsam, Highland Park, ILL. 

Radio Diagram Manuals 

New 1953 Manual, $2.50 
1952 Radio 

EACH 
1951 Diagrams 
1950 Manual 

1 52.50 
1949 Radio v 
1948 

1.1 
\ PRICED 

1947 g (I AT ONLY 
1946 z 

1942; $2 
1941 o 
1940 

1939 7a EACH 
1926-1938 Manual. $2.50. ' I I 

send Radio Manuals checked ¿ j at left and TV Man- 
uals below. Satisfaction guaranteed or money back. 

Practical Radio & Electronics Course.... .S3.95 
1953 TV Manual, $3. 1953 UHF Units, $1.50 
1952 Television Manual, $3. 1951 TV, $3. 
1950 Television Manual, $3. 1949 TV, $3. 

1948 TV, 33. 1947 TV S FM, only $2. 

1 am enclosing $ Send postpaid. 

Send C.O.D..I am enclosing (....deposit. 
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Ìv- Electric 
DC te AC 

CURRENT CONVERTERS 

for Land ...Sea ... Air 

In JUST PLUG INTO CIGAR LIGHTER ON DASH 
Change 6 or 12 Volt D.C. 
to 110 Volt A.C., 60 Cycle 

SIZE: 2 "x2 "x31/2" 
$1195 

Eav#lecIrk MIDGET List 

Operates Test Equipment, 
All Electric Shavers 

Model 6. 11160, 60 Cycle, 10.15 Wolfs 

SIZE: 21/2 "x21/2 "x41/2 

117; 'Yfietirk SENIOR 

OPERATES 
Test Equipment 
Turntables 
Lights 
Short, long 
Wave Rodios 
Portable 
Phonographs 
Electric 
Shavers, etc. 

$1 595 
Model 6 -1160, 60 Cycle, 35.40 Watts List 

OPERATES 
Curling Irons 
Radios 
Turntables 
Small Dictating 
Machines 
Test Equipment, 

Electric Shaver 
Portable 
Phonographs 

SIZE 4-x5-v6- 
$2495 

List 1flecfric MASTER 
Model 6- 51160, 60 Cycle, 40.50 Walls 

SIZE. 4 "s 5 " "" 6" 

OPERATES 
Wire 
Recorders 
Amplifiers 
Soldering Iron 
Radios 
Dictating 
Machines 
Turntables 
Small Electric 
Drill 
Electric Shaver 

1flecfric SUPER $3795 
List 

Model 6. 71160, 60 Cycle, 60-75 Walls 

FULLY GUARANTEED 
See your Jobber or Dealer 

Terado COMPANY 
ST. PAUL 14, MINNESOTA 

In Canada Write: Atlas Radio Corp., Ltd. 
560 King St. West, Toronto 28, Ont. 

Export Sales Division: Scheel International, Inc. 
4237 N. Lincoln Ave., Chicago 18, III. U.S.A. 

Cable Address -Harsheel 

NEW PATENTS 

ELECTRONIC ORGAN 
Patent No. 2,636,989 

Russell W. Chick, Beverly, Mass. 
(Assigned to Baldwin Co., Cincinnati, Ohio) 

This is an improved musical instrument de- 
signed for high stability. It uses 12 master oscil- 
lators, each of which generates a tone for the 
upper octave of the organ. These feed into slave or 
subharmonic oscillators which generate all other 
frequencies. Thus 12 adjustable oscillators provide 
all frequencies for the 88 notes of an organ. 

6+ 

6SN7 -GT 
0R SIMILAR 

Fig. 1- Stabilized 

,TS SLAVE 

o5cLlArcns 

master oscillator. 
The multivibrator in Fig. 1 shows one form of 

master oscillator. V2 -the right half of the triode 
in Fig. 1 -is the output triode. connected as a 
cathode follower. A large silver mica capacitor Cl 
(about .02 µf) loads the grid of VI-the left -hand 
half of the triode above -to mask possible tube 

vari- triodes. The oscillation frequency is con- 
trolled and adjusted by a high -Q coil L. 

Fig. 2 shows one series of slave oscillators for 
generating all "A" tones for the organ. The mas- 
ter oscillator feeds 3.520 cycles. the highest "A," 
into the first slave V1. This frequency is trans- 
ferred from L1 to L2 by inductive coupling, to 
energize V2, a blocking oscillator. Output of V2 
is 1760 cycles. the next lower "A" note. In the 
same way, the signal is transferred from each 
inductor to the adjacent one. Each triode is a 
subharmonic generator of the frequency fed to it. 
Each triode is connected as a cathode follower to 
prevent interaction between signals. 

All inductors in Fig. 2 are wound on the same 
core. Coupling between them is very critical. It 
should be sufficient for transfer of signal from 
one to the next. If it is too high, however. more 
than one stage will be affected by the same fre- 
quency. 

A series of slaves similar to Fig. 2 is used to 
generate the other notes of the keyboard. Each 
frequency is passed through filters to shape the 
waveform. Thus various orchestra instruments 
may be simulated. Then the signals are amplified 
and reproduced on a loud speaker. 

The instrument also provides for a tremolo 
effect. Frequencies differing by a few cycles are 

14 
ropo 

LS L5 

L ls2o 1760 s60 1/0 220 110 - _ 
OUTPUT. 

Fig. 2- Frequency- divider chain for pro- 
ducing subharmonics at octave intervals. 

ations. V2 feeds voltage to VI through a divider. 
C2, C3. This keeps the output constant and pre- 
vents overload. A large resistor R isolates the 

taken from two slave oscillators. The beat is used 
to control the gain of the amplifier. This gives 
a vibrato result that may be used where desired. 

PULSE STEP COUNTER 
Patent No. 2,619,618 

Bernard Adler, Haddon Heights, N. J. 
(Assigned to Radio Corp. of America) 

Most pulse counters show errors when fed 
pulses of different amplitudes. For example, a 
few large pulses may produce the same count as 
many smaller ones. The accuracy of this improved 
circuit is not affected by the size of the pulses. 

The negative pulses to be counted are fed in 
across CI and C2 in series, through D2. This 

diode is biased to conduction by the signals. The 
pulses also charge C3, but this capacitor is so 
large that its potential remains low. Between 
pulses, Cl discharges through C3, Rl and Dl, but 
the charge on C2 is trapped. The polarity of the 
voltage across C2 blocks D2, so the charge cannot 
leak off through the diode. The thyratron TH is 
normally nonconducting, so there is no discharge 
path through the tube either. 

Each signal pulse adds to the negative charge 
on capacitor C2. (See stepped waveform.) When 
the total charge on C2 reaches a predetermined 
voltage level TH fires and the capacitor dis- 
charges. This may take place, for example, after 
10 pulses have accumulated on C2. 

In previous counter circuits. TH had a fixed grid 
bias, and firing was controlled by the voltage 
across C2 alone. This circuit has an auxiliary grid 
bias that varies with the pulse strength. If the 
pulse amplitude is large. there is a high voltage 
drop across R1 and diode D3 feeds a large current 
into C4. This provides a high negative grid bias 
for TH. Under this condition. the tube will not fire 
until a much larger negative potential accumu- 
lates across C2. On the other hand. if the signal 
pulses are small, the bias across CH is reduced. 
and TH will fire with a lower voltage on C2. 

By setting R2 correctly, TH will always fire 
after a predetermined number of pulses have ar- 
rived at C2 regardless of their amplitudes. 

END 

RADIO -ELECTRONICS 



be an expert on 

AUTO RADIO 
SERVICING! 

Get the only authoritative compila- 
tion of its kind - complete Auto Radio 
Service Data coverage of all impor- 
tant models since 1946 -in 3 great 
PHOTOFACT Manuals! All dato com- 
plete, accurate, uniform -based on 
lab analysis of the actual auto radios 
covered. Helps you service any model 
quicker, easier -for greater profits. 
Get the complete Library! 

VOL. 1. AUTO RADIO 
SERVICE MANUAL 
Covers over 100 modela 
made from 1946 to 1949 
by 24 manufacturers. 
Each receiver is com- 
pletely covered in uni- 
form format; includes 
schematics, chassis 
photo views, replace- 
ment parta data, serv- 

ice hints, etc. All data based on actual lab 
analysis. 396 pages, 8% x 11'. 
ORDER AR -1. Only $4.95 

VOL. 2. AUTO RADIO 
SERVICE MANUAL 
Covers 60 different 
chassis (40 models) 
used in 1948, 1949 and 
1950 auto radio receiv- 
ers. Authoritative, com- 
plete service data that 
makes your work 
quicker, easier and more 
profitable. 288 pages. 
8% x 11'. 

ORDER AR -2. Only $3.00 

VOL. 3. AUTO RADIO 
SERVICE MANUAL 
Covers 47 different 
chassis (80 models) 
used in 1950, 1951 and 
1952 auto radio receiv- 
ers. Absolutely the most 
complete, accurate and 
easy -to -use data avail- able- uniform and 
practically presented to 

make you an expert on the repair of any 
auto radio. 288 pages. 8% x 11'. 
ORDER AR-3. Only $3.00 

,_ SPECIAL OFFER! j 
All 3 Volumes,Yours for Only 59.95 I 

Save on the Complete Library - 
see your PHOTOFACT Distributor 

Order from your Parts Jobber today, or 
write direct to HOWARD W. SAMS & CO., Inc. 
2205 E. 46th Street, Indianapolis 5, Ind. 

My (check) (money order) for S.... end. Send: 

AR -1 $4.95 AR -2 $3.00 AR-3 $3.00 
Complete 3- Volume Library $9.95 

Name 

Address 

LCity State 

SEPTEMBER, 1953 
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FM WITH TURRET TV TUNERS 
The Standard Coil 12- channel turret 

tuner is an excellent unit, but it doesn't 
cover the FM band like many continu- 
ous tuners. Channel 6 is just below the 
FM band and it is sometimes possible 
to tune in one or two FM stations with 
the fine -tuning control. I have found 
that the FM band can be covered by 
substituting an iron slug for the brass 
one in the channel 6 coil. This stunt 
will not work on intercarrier sets. 

The slug is made from a 10 -32 or 
10 -34 screw about 1 inch long. Saw 
off the head, cut a slot in the end with 
a hacksaw, and then insert the slug 
into the center of the oscillator coil. 
If the slug is adjusted to bring in an 
FM station with the fine -tuning control 
centered, it is often possible to tune 
in one additional station on each side 
of the center position of the tuning 
control. If all of the unused channel 
strips are replaced with modified chan- 
nel 6 units, it will be possible to caver 
the major portion of the FM band. 
Unused channel strips can also be 
adapted for reception of other services 
in the v.h.f. range. Hyman Herman 

(Channel 2, 7, and 13 coil strips can 
be used for amateur reception on 50, 
144, and 220 mc, respectively by making 
slight changes in the oscillator induc- 
tance. Fire, police, taxi, truck, emer- 
gency, and similar services in the 150 - 
175-mc band can be received with modi- 
fied channel 7 coil strips. Although many 
of these are AM, the FM sound system 
of most TV sets will pick them up. 

Removing the brass slug decreases 
the resonant frequency of the oscillator 
coil while substituting an iron slug 
decreases the frequency still further. 
The inductance can be varied also by 
altering the spacing between the turns. 
The antenna, r.f. amplifier, and mixer 
coils can be modified to peak the signal 
on the desired band. -Editor 

ALIGNMENT SCREWDRIVER 
When you want to touch up a trimmer 

capacitor experimentally, mark the 
position of the screw slot so that the 
original position may be restored. In 
case of a slug, measure the ex- 
posed length of screw or you count the 
threads. For slug adjustment, an easier 
trick is to use a small screwdriver with 
a square handle (bought that way or 
filed to shape). Then hold your 
hand steady, turn the screw and count 
the number of quarter turns as the flat 
sides move between thumb and finger. 
Count clockwise or counterclockwise so 
many fiats and you can always come 
back exactly to the original setting, 
even when the slug is almost out of 
reach. -Nicholas B. Cook 

REPLACING LINE CORDS 
I ran into difficulties while replacing 

a defective lamp cord with a cord of 
better quality and larger diameter. 
When I attempted to push the cord 
through the metal tube into the lamp 
socket, the wire buckled and resisted 
all efforts to insert it. After several 
tries, I found the following procedure 
to work nicely : Wrap the cord tightly 
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This book will save you 

Minutes 
a day 

-- -.. , 

COMPLETELY NEW 

FIRST EDITION 
JUST OFF THE PRESS 

FIND TUBE RATINGS, 
CONNECTIONS IN SECONDS 
This big new Westinghouse Ready -Guide is a 
completely new kind of handbook of receiving 
tube data. Designed to save time for busy 
servicemen and engineers. Eliminates "squint- 
ing" at tiny data listings. 

BIG - BOLD - CLEAR 
Just 9 tube types are listed on each 81/2" x 11" 
page. Not 30 or 40 tiny type listings as in most 
condensed data books. Best of all, large clear 
base diagrams are located on the same page 
as ratings. Bothersome cross referencing, foot- 
notes cut to the bone. 

COMPLETE, ACCURATE, UP -TO -DATE 
This new Westinghouse Ready -Guide lists com- 
plete data on receiving tubes which account 
for more than 98% of tube usage. 48 pages. 
385 pictures and diagrams. 342 types listed. 

This Ready -Guide is being sold at less than 
cost as an introductory offer only. Price is only 
35e -3 for $1.00. Order from your nearest 
RELIATRON Tube Distributor or mail cou- 
pon below. 
ET 970]e RELIATRON 

TUBES 
TM 

Westinghouse Electric Corporation 
Electronic Tube Division, Dept. H -209 
Box 284, Elmira, N. Y. 

Enclosed is $1.00 for 3 copies of 
Ready -Guide 
Enclosed is 355 for 1 copy 

NAME 

ADDRESS 

CITY STATE 
Please Print 



FREE GIFT to Rose Co. Customers! . . e 

Get a new. Hi- Voltage TV Probe FREE. Trace cause of troubles 
in hi- voltage section of any TV set, tests CRT's -shockproof, 
pocket size. FREE with any purchase totaling S10. or more, 

Save: Reg. $15 nef MOLDED BY -PASS 

GI TV Tuner CONDENSERS 

Great Buy -All 600 V. 
Guaranteed for continuous 
operation at 85° V. soak 
up today at these low -lues 
prices. May be asst. 

10 100 
for for 

CI TUNER, Brand New .oil mfd. 50.89 $8.09 
Brand new. used-same as .002 mid. .89 8.09 
above 55.95 a .003 mfd. .99 9.19 

lots of 3 $539 .005 mfd. .99 9.19 
.01 mfd. 1.09 9.95 

Set of 3 RCA tubes (616) for either .02 old. 1.09 9.95 
t .et í2.9R .05 mfd. . 1.19 10.95 

.5 mfd. .. 1.39 12.75 

.25 (400 V.) .. 2.29 19.50 

.1 (200 V.).. . 2.99 26.90 

.01 (1600 V.) 2.99 26.90 

.006 (1600 V.) 2.79 24.90 

.008 (1600 V.) 2.99 26.90 

Used ot late model TV sets: 
12 channels. completely wired. 
Plit..ound type used in 630 

C ha..i.. All EERFECT condition 
but removed from new TV sets. 
S2.95 ea. 

lots of 3 $2.69 a. 

Graaf 
SPEAKERS Burs! 

Alnico V -PM Speaker,. hlcheal 
ualcty'. Brand ne r nlacement.a- 

Take advantage of low uuanllt3' 
prices. May asst. a 

lots of 
e3. 2. 

8- ith 4- ,.$1.39ís.1.29 exits heavy 
ye . 1.49 1.37 slue - 
e- .. 1.09 1.65 1.95 3.45 

tz -.4.9s .3s 

25.25V 
2550V 
20.150V 
40-150V 
20a20.150V 
40x40.150V 
50x30.150V 
50050.150V 

Brand New at Close Out Prices 
ELECTROLYTIC CONDENSERS 

ntred -ell toy n, .J11,. May 
Le a"l, lur tama nauik. 

Lots 
ea. of IO 
I9í $1.70 
194 1.70 

. ..290 2.60 

Lots 
ea. of 10 

40x40x20. 
150V 790 $7.20 

50x50 -150V1 
... 290 2.60 
.. 39e 3.50 
.. 450 3.90 

454 3.90 
49e 4.50 

890 8.10 200.20V 
8.450V 390 3.50 
ID -450V 390 3.50 
16.450V 59í 5.40 
40.450V... 690 6.30 

SOO mm /- 
20 KV Condenser 

49e ea. 

lots of lt. 410 ea. 

UHF 
Bow -Tie Antenna "'tit fllc4lr. hl -eam5 -9a. 

!ur 8Ii vn$3 
14 -An, Can he atarkrA. $3.60 N. lots of 6 
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ROSE Bargain Corner 
300 Ohm lead In wire. 55 m11. 
51.75 100 ft. roll- $13.00 1.000 
ft. reel. 
300 Ohm -100 mil wire-hi/Meat 
quality. 52.4$ 100 ft. roll -521.00 
1.000 ft. reel. 
WIT Tubular lead In wire. 54.80 
loo ft. roll- 615.75 500 ft. self. 
dlspenelne carton. 

I FREE 
Nigh Voltage TV Probe 
FREE with any 510 Pur- 
chase. 

Write today for 
n 

ew. 
fall Catalog. FRRE 

ROSE SPECIALS ON TRANSFORMERS! 
Scope Transformers 

11,:3 \' - 1 A 
6.3 V - 1 A 
2.5 V - 1.75 A 
with 1.5 V lap 

51.95 ea. 

lots of 3 5179 

Power Transformer 
F',.r w1111a1ason 40,011. 
tiers. also for 630 TV. 

800 V CT - 300 ma 
12.8 V CTS 10A 
6.3 V - A 
5 V - 3 A 
5 V - :I A 

£5.95 .a . 

tuba of 3 $5.49 

65u V CT - 230 nia 
SV - 4A 

24 V - 2 A 
0.3 V - 20 A 

$4.95 ea. 

lots of 3 S4.39 

OUTPUT TRANSFORMERS 
BRAND NEW 

t,,,. 
Pa. JO r..1. 

1y66 594 52e 1 

'KII 594 52e 
501.6 PP 794 69c 
OVO pp Oat 79c 
6K6 PP 694 79c 
6L6 PP Will handle 

26 watts $2.15 $1.75 
Universal 
Output Trf. 99e 09e 

tats of 3 $4.39 

LINE CORD SPECIALS 
New Low Prices lots of 

10 ea. 
6 ft. AC 18e 1St 
6 ft. Cheater cord 39e 31c 
6 ft. Cheater curd fur 

Phiteo a Zenith 49e 39e 
12 ft. Ext. cord with 

Rocket 59e 49e 
9 ft. Ext. cord with 

socket 49e 39e 
Finest Nylon Dial Cord l'arkaee Ill, 
Spring. Med. or Ilxnlaveighl. 
25e ea. 

lots of 10 a. 

Brand New VOL. CONTROLS 
,penal on:vin... of oxed 11<1' 
tr.11a. 1 2 mug. L 2 I ith 
SOU K tan. replaceable shaft. e.,. 

Lots of 10 3110 ea. 
Switches for above SPST or 
DPST 1Oá 

630 DX CHASSIS 
We still have fm- 

e0 quantity of 
. 

145x° 
DX h,o 

pte sly 
tested. and aligned. 

Th e 16 Yese Street - De t. E-9 T.m.: Mi^ o.de. ss. s- e r P 2SO. aepo.it w th coo'.. 
An .nipmenes so Nre. 

New York 1, N. Y. CO 1-6195 w;¡ñat noé; ' te c11an9e 

"Mr. Elkins, this floors me .. . 

a genuine JENSEN 
DIAMOND NEEDLE!" 

Now! HANDLE UP TO 

90% OF TV TROUBLES 
by the easy 

PICTURE 
ANALYSIS 
METHOD! 

PIX -O -FIX 
TV TROUBLE 
FINDER GUIDE 
Iy Ghitvd. 8 M ddle'an 

Cut hoofs of tedious TV trouble- 
shooting to minutes! Make repairs 
twice as fast! Operation of Ohlr- 
ardi's new PIX -O -FIX TV 
TItOIItLE FINDER (WIDE Is 
simplicity itself. Corers of TV 
receiver.. 
Just turn dial until actual TV 
+(teen photo ai,peatlna In PIX -O- 
FIX "window' matches distorted 
Picture on set being repaired. VIX- 
O -FIX then gives you all possible 
causes for thls trouble and Just 
where they're likely to he found. 

Covers 24 common 
troubles identified by 
actual screen photos 

190 possible 
causes of these troubles 
localized to receiver 
stags or section where 
they are most likely 
to occur. 

253 otepby 
step remedies. 

4.500 words 
In CAUSE AND 
REMEDY section to 
show luit what to do. 

WHAT TO DO- 
HOW TO DO IT 

Step by -step repair Instructions fol- 
low. t alllpatlrllta likely to he faulty- 
are specified. Quick tests are out- 
lined. l'IX- O -FIX guides you every 
detl 11f t111 way! 
Remember! PIX -O-FIX Is NOT a ' Its it- yotwseiC' gadget for can - 
-timers. It is a truly professional 
device for servicemen. apprentices 
and students - prepared by two of 
the nation's foremost service in- 
structors-A. A. Chitardi and it. 
(I. Middleton. 

MONEY BACK IF YOU'RE 
NOT SATISFIED! 

Simply pin a SI bill to this ad. 
Mail with your name and ad- 
dress to the publisher. If not 
satisfactory, return PIX -O -FIX 
in 10 days and your SI will be 
refunded promptly. (Price out- 
side U.S.A. $1.25, some money - 
bock guarantee) 

Dept. RE -93. RINEHART BOOKS, Inc., Technical 
Div.. 232 Madison Ave., New York 16. New York 

TRY THIS ONE 

with a layer of thread to compress it to 
a more nearly round shape and to 
stiffen it. Then, coat the layer with 
soapy water. It is now possible to push 
the cord through with a minimum of 
effort. 

Although this procedure was used 
when rewiring a lamp, it is applicable 
whenever a cord must pass through a 
tight tube or tubular bushing into any 
electrical or electronic apparatus. - 
Gray C. Trembly 

DRILLING PLASTICS 
Constructors and technicians will find 

that plastic boxes, sheets, and rods are 
much easier to drill accurately if a 
centering point is first made by care- 
fully touching a moderately warm sol- 
dering -iron tip to the point to be drilled. 
The small depression thus formed 
guides the drill. -R. J. Sandretto 

OUTLET OF TUBE TESTER 
Many tube testers have a blank 

space for installing a new tube socket 
to prevent obsolescence. Until an en- 
tirely new type of tube comes into pop- 
ular use, this space need not be wasted. 
The blank plug in the spare socket hole 
can be removed easily and replaced with 
a retainer- ring -type a.c. receptacle. 

A v.t.v.m. or other piece of equip- 
ment can now be plugged into this re- 
ceptacle, which is wired directly across 
the tube- checker line cord. This brings 
test equipment closer to the television 
set or radio under test. Only one plug 
need be removed from the wall to make 
room for test equipment. After replac- 
ing tubes in a small radio, the set can 
be plugged right into the tube checker 
for a final test. 

The use of this receptacle will prove 
to be a time and temper saver, and a 
great convenience. Milton P. Persily 

RECORD -PLAYBACK 
CARTRIDGES 

When confronted with a worn -out 
cartridge used for both recording and 
playback in some of the inexpensive 
disc recorders, a temporary replace- 
ment or even an effective permanent re- 
pair may be made by using any type 
of high- ofttput crystal phono cartridge 
which will fit the arm. Use a type rated 
at about 2 to 3 volts output -the higher, 
the better. -V. F. Wogchoski 

HANDY CHEATER CORD 
A three -way cube tap spliced to a 

cheater cord (interlock line test cord) 
makes a handy electric outlet into which 
I can plug my soldering iron and other 
electrical equipment. When servicing 
a set in the customers' home this is a 
real time saver, for it eliminates the 
necessity of hunting fon a walL outlet. 
-John A. Comstock 

WORKBENCH BLACKBOARD 
A blackboard over the service bench 

is very useful. When removing trans - 
fgrmers, and multi- section capacitors, 
make a sketch of the parts and wiring 
on the blackboard. Rewiring from it is 
easier' than from a pencil- and -paper 
sketch. -T. F. Prosser END 

RADIO- ELECTRONICS 



MULTIPLE VOLTAGE SUPPLY 

In experimental work, it is often de- 
sirable to get a wide range of output 
voltages from a single power supply. 
This circuit shows how a standard full - 
wave type power transformer can be 
used in a supply which delivers d.c. 
voltages approximately equal to one - 
half, one, and two times the r.m.s. 
voltage across the full secondary wind- 
ing. If the transformer delivers 700 
volts center -tapped, it is possible to get 
350, 700, or 1,400 volts d.c. by throwing 
the switches to the correct position. 

When both switches are in position 1, 

the circuit operates as a full -wave 

FI, 

SANJBY 

power supply using V1 and V4 as rec- 
tifiers. V2 and V3 are inoperative. The 
(I.c. voltage is approximately equal to 
one -half E,,,, the total secondary volt- 
age of the transformer. 

Throwing S1 to position 2 trans- 
forms the circuit into a bridge which 
supplies a d.c. voltage about equal to 
E,,,. With both switches in position 2 
the d.c. voltage will be approximately 
2E,,, 

The switches should be insulated to 
handle the circuit voltages without 
breakdown. Small d.p.d.t. knife switches 
will work nicely in most applications. 
Cl and C2 should have equal capaci- 
tance and their voltage ratings should 

SW Pos DC VOLTS 

SI S2 (APPROX) 

I I .5E;, 

2 I Ein 

2 2 24, 

E- 

FIL TRANS WITH HV INSUL 

C3 

e+ 
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be higher than the peak value of E,,,. 
The voltage rating of C3 should be 
more than twice the peak value of E,,,. 
The filament transformers must be 
insulated for voltages higher than twice 
E,,,.- Herbert L. Hardy, I1'2VCU 

(The choice of rectifier tubes de- 
pends on the current and voltage to be 
supplied. With a receiving -type power 
transformer the rectifiers may be 83's, 
5U4's, 5R4 -GY's, or similar types. For 
a transformer delivering up to 1,500 
volts center -tapped at not more than 
:300 ma, the rectifiers may be three 
5U4 -G's. Use one for V1 and V4. Use 
separate tubes with plates strapped 
together for V2 and V3. 

Remember that the transformer 
wattage rating remains the same re- 
gardless of the rectifier circuit. So, the 
product of output voltage and current 
in any circuit connection should not 
exceed the wattage rating of the trans- 
former for full -wave operation. - 
Editor) 

MODIFIED VOLTAGE DOUBLER 

Half -wave voltage doublers are 
usually connected as in Fig. 1. This 
makes it necessary to use a separate 
capacitor for Cl, while C2 and C3 may 
be a dual unit with a common negative 
terminal. If this circuit is used, Cl 
should have an insulated can, and spe- 
cial precautions must be used to avoid 
shock hazard or a short- circuit. 

The circuit in Fig. 2 is a modification 

i.. 54th Year 
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COYNE SCHOOL 
Aim ; I 

TEL VI ION 
RADIO ELECTRONICS! 

KEEP YOUR PRESENT JOB! LEARN IN SPARE TIME! 
Now, the famous Coyne School, with a background of over half a century of practical training 
experience, brings practical HOME TRAINING IN TELEVISION, Radio and Electronics RIGHT 
TO YOU -Training up to the standards that have made Coyne famous. 100 easy -to- understand 
lessons take you step -by -step through TV construction and repair, AM and FM Radio testing 
instruments, circuits, trouble- shooting, servicing, even UHF and COLOR -TV! Practical 
JOB GUIDES with each lesson show you how to do actual servicing jobs so that early 
in the course the training can start making money for you. 

PRACTICAL TRAINING AT SURPRISINGLY LOW COST! 
We don't send you -and charge for -a high sounding list of "put- together" kits and parts 
that you may never need or use, but that could easily double the cost of the course. You 
don't need them to master Coyne Home Television Training. You get and pay only for the 
practical training you need . Not an old Radio Course with Television "tacked on ". 
Every lesson deals with practical Television -Up -To -Date Television including the latest in 
Transistors -all made easy to understand. No radio background or previous experience 
needed, AND it costs you half of what you would expect to pay. 

GET FULL FACTS NOW! 
Get in on the ground floor of Television, the booming, big -pay opportunity field of the 
century. Send coupon for full facts about sensational Coyne Television Home Training - 
No salesman will call -No cost or obligation. 

COYNE SCHOOL 
TES HO 

RAINING DIVISIO 
CHICA 

SEPTEMBER, 1953 

RUSH THIS COUPON NOW! 

COYNE SCHOOL, Dept. 93 -T1 

500 S. Paulina St., Chicago 12, III. 

Please send me, without obligation, full facts on your 

low -cost practical home training in Television. 

Name 

Address 

City Zone .State 
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LOOKING for the RIGHT 

TV REPLACEMENT 

TRANSFORMER? 

you'll find it in 

gQQ 
TY: 

51,11E ree .e . ., 

STANCOR'S 
NEW TV 

REPLACEMENT 

GUIDE 
Easier to use ... lists replace 

ments by manufacturer's model and 
chassis number and also by original part number. 

Up -to -date ... over 5600 models and chassis are covered, including 
virtually all sets built prior to 1953 as well as most 1953 models. 

You'll save time and trouble when you use this valuable Stancor reference. 

Get it now from your Stancor distributor, or write us directly /or your free copy. 

FIVE NEW STANCOR EXACT REPLACEMENT FLYBACKS 

Many of these units are the 
result of recommendations of 
the Stancor Servicemen Ad- 
visory board, composed of the 
lop TV servicemen throughout 
the country. 

PLUS A -8126, Universal ver- 

tical blo cking os<Illator trans- 

former for all Phllco sets. 

including 1953 models. 

Stancor 
Part No. 

A-8137 
A-8220 
A-8221 
A-8222 
A-8223 

Exact Replacement No. of Models 

For Using Flyback 

Hoffman .5035 
Philco 32-8555 
Phìlco =32-8565 

Philco 32-8533 A 32-8534 
Mice 132-8572 

29 

24 
1e 

38 

IS 
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which I use to simplifyconstruction and 
wiring. In this circuit, you can use a 
triple capacitor which has a common 
negative terminal without having to in- 
sulate the can from physical contact 
with the chassis. 

o-ái -w -.Jaóc 
*C2 TCI 

0 ó 
Fig. l- Standard half -vs ave doubler. 

8+ 

This circuit is suitable for use in 
receivers, amplifiers, and other elec- 
tronic devices. The output varies from 
about 200 to 250 volts, depending on 

47 SE ̀ RKr 

R7v 
2 z + + + + 

121.40 c3 40 

Fig. 2- Modified hall -1t are doubler. 

N te 

the load current and the values of the 
capacitors. The selenium rectifiers 
should have a current rating equal to 
or greater than the maximum load 
current. -Leon Medler, W2YLB 

NOVEL VT VOLTMETER 
In most vacuum -tube voltmeters, the 

tubes are operated well below their 
maximum sensitivity to avoid nonlinear- 
ity, instability, and unbalance. The 
sensitivity is then brought up to the 
desired value by using a microammeter 
as the indicating instrument. A novel 
v.t.v.m. which has a full -scale sensi- 
tivity of 0.5 volt on a 1 -ma meter was 
designed by Hytron engineers. The 
circuit of the new meter is shown in 
Fig. 1. 

The tubes are high -perveance, 
medium -mu triodes designed for ser- 
vice as vertical output tubes in TV 
receivers. The comparatively small cath- 
ode resistors permit each tube to draw 
approximately 5 ma. Grid -current flow 
which usually accompanies such high - 
current operation of bridge tubes is 
balanced out by using a center -tapped 
voltage divider which is designed sot 

CHICAGO STANDARD TRANSFORMER CORPORATION 

3592 ELSTON AVENUE CHICAGO 18, ILLINOIS 

EXPORT SALES- Roburn Agencies, Inc., 39 Warren St., New York 7. N. Y. 

PHOTOGRAPHS 

RADIO -ELECTRONICS can use good photographs of service benches, 

service shops, high -fidelity audio layouts, and any other interesting and 

original radio -electronic devices. 

We will pay $6.00 each for good professional photos or equivalent, suitable 

for reproduction. 

Full information on subject photographed will increase their acceptability. 

The Editor, RADIO -ELECTRONICS 

25 West Broadway. New York 7. N. Y. 

SMEG 

2560 4Sv 

158E' 

SOOK 

Stoss 

20oK 159 

150K 

of 10 

5v 

50K 50: 

SOK 

25K 150V 

15K 

5K 500. 

SP 

IIIlAC to S.5v TO 12ArS 

63V TO 645t 

Fig. 1- Schematic of the hlggh- sensitiv -, 
ity v.t.v.m. designed by Hytron. 
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WORLD'S LARGEST MANUFACTURER 
OF CUSTOM BUILT TELEVISION 

MATTISON 
SILVER ROCKET 630 CHASSIS 

with TUNEABLE 

BUILT -IN BOOSTER 
for Better DX Reception 
Featuring NEW CASCODE TUNER 

made for UHF interchangeable 
tuning strips and COSINE YOKE 

Tube 
Complement: 
28 tubes 

3 rectifiers 
1 CRT 

32 

d6- d, 
All Channel % Booster 

Broad band single knob control pre -amplifier 
built in to eliminate long leads which may 
cause regeneration and attenuation of signal. 

ONLY THE MATTISON 630 CHASSIS 
HAS AN ALL CHANNEL TUNEABLE 
BUILT -IN BOOSTER THAT INCREASES 
SIGNAL STRENGTH UP TO 10 TIMES. 
THE SILVER ROCKET WILL OUT-PER- 
FORM ANY CHASSIS MADE AND IS 
PRICED RIGHT TO SELL FAST WITH 
AN EXTRAORDINARY MARGIN OF 
PROFIT FOR YOU. ALSO AVAILABLE 
WITHOUT BOOSTER. 

Available for IMMEDIATE DELIVERY! 
Silver Rocket for 21" Operation 

ANNOUNCING 
the New 

AMBASSADOR 
for 1954 

The only open 
face console 

made in every 
expensive 
decorator 

finish . . . on 
guaranteed 

genuine ma- 
hogany,walnut, 
oak and other 

rare woods! 
The AMBASSADOR 21" and 27" 

Best Looking . . Best Value, Too! 
Full size console for eye level television. Available 
In every expensive decorator finish. Featuring 
removable safety glass. ALL CABINETS MADE 
IN MATTISON'S OWN CABINET FACTORY. 

DEALERS! SERVICE DEALERS! Here is your 
opportunity to become the "important" TV 
Dealer in your area for THE FINEST CUS- 
TOM -BUILT LINE OF TV RECEIVERS. FREED 
Write for Matison's merchandising portfolio 
explaining the "UNASSEMBLED PLAN" and 

$1,000,000 FLOOR PLAN." 

>_r-1 

When you buy from 
Mattison you need 
only one source of 
supply! You can buy 
a Mattison Chassis. 
a Mattison Cabinet or * f s complete Mattison 

Manufactured with integrity 
TV Set! 

Mattison Television & Radio Corp. 
10 West 181st St Dept. RE, N.Y. 53, N.Y. 
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the cathodes are always returned to 
' the center of the resistance between the 

two grids. The divider chain is made 
by mounting the resistors between the 

PROBE INES 

TO COMMON CATO LEAD 
MEG 

2IEG 

ISMEG 

500K 

5aeK 

00K 

SOK 

OK 

Or 

ISK 

It 

Fig. 2 -The voltage -divider network. 

wafers of a standard 2 -deck, 7- position, 
2- circuit rotary switch as in Fig. 2. 

Materials for the v.t.v.m. 
Resistors: 3 -I megohm, 1/2 watt I- 150,000, 2- 
10,000, 1 -300, 2 -100 ohms, 1/2 watt; I-5, I -2, 1 -1.5 
megohms; 2- 500,000, 1- 200,000, I- 150000, 2-50,- 
000, I- 20,000, 1- 15,000, 3 -5,000 ohms, I % tolerance 
or better; 2 -5,000 -ohms, 2- watts, potentiometers. 
Miscellaneous: I- 10 -11f, 200 -volt electrolytic capaci- 
tor, 2- .03 -µf, 600 -volt paper capacitor. I- 2- circuit, 
7- position. 2 -deck rotary switch. I-holf -wave power 
transformer with S.S- and 6.3 -volt heater windings. 
I -7- prong, 2 -9 -prong miniature sockets. I -6ALS, 
2 -I2A4 tubes. 1-0-1-ma d.c. meter. 

RETRACE BLANKING FOR 630 
Vertical retrace blanking can be ap- 

plied to most grid -modulated picture 
tubes by taking a positive pulse from 
the vertical sweep circuit and applying 
it to the picture -tube cathode. This 
system is very simple but it cannot be 
applied to the 630 because the picture - 
tube cathode is returned directly to 
ground instead of to a brightness con- 
trol network as in most sets. 

6SN7 -GT R239 
VERT BIDOWG SSC TRANS 

1lo6LBLU LEAD) 

T.I06(GRN LEAD) C14 
I 

.0047 

R171 

I.5MEG 

2 1 IS 
=so° 

PLATE PMI 3 

ooznxv VERT our vlzz 

+275V. 

PIN IO CRT 

IMEG 

_ 

IOW v 
SERI NOLD /COED COMPONENTS UNDERLINED 

In the 630, excellent retrace blanking 
can be provided by substituting a 
6SN7 -GT for the 6J5 in the original 
circuit. Rewire the socket as shown in 
the diagram so that one half of the 
6SN7 -GT is the vertical oscillator and 
the other half is the blanking amplifier. 
The blanking amplifier plate (pin 5) and 
the first anode of the picture tube are 
connected to the 275 -volt line through 
a 150,000 -ohm resistor. The positive 
retrace spike is tapped off the plate of 
the vertical output stage and fed to the 
grid of the blanking amplifier, causing 
it to conduct heavily. This reduces the 
first anode voltage and blanks the pic- 
ture tube. -George DeLaMater END 
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PERMO 

PHONO 

NEEDLES 

SEE YOUR JOBBER 
OR WRITE FOR 

CATALOG 

PERMO, INC. 

6415 Ravenswood, 

Chicago 26, Illinois 



NEW! 

The last word in 

UHF TVArtzvsuz4-tw UW -2 

NOW AT NEW 

LOW PRICES! 

MODEL U -4 

A superb antenna fa 
turing uniform gain with 
low vertical radiation. 
300 ohm terminal im- 
pedance. 

A completely balanced brood band 
antenna covering all channels from 
14 to 82 and terminating in 300 
ohms with o very low voltage stand- 
ing wave ratio. 

MINIMUM WIND RESISTANCE 

COMPLETELY FREE OF 
INSULATORS 

EXCELLENT DIRECTIVITY 

CONSISTENTLY DEPENDABLE 

tORH E«- DUB /!/íR 
SOUTH PLAINFIELD, NEW JERSEY 

CAPACITORS ANTENNAS 

ROTORS VIBRATORS CONVERTERS 

TRAIN AT HOME FOR UHF -TV AND 

Learn prartiral, professional type TV Servicing without tear- 
ing Your present job. Included are money -making extras such 
as set conversion. master antenna installation. UHF -TV. field 
servicing short cuts. You can start earning Television money 
after first few lessons. You learn to test, trouble shoot and 
repair all types of TV sets. 

HERE'S HOW YOU GET EXPERIENCE! 
You train on a large screen. modem TV receiver. furnished 

with the course and yours to keep! As an optional feature you 
can get two weeks actual experience with Chicago's largest in- 
dependent servicing organization. Tot, learn by doing! Age u 
no barrier. Many students are over 40! ACT NOWT Send for 
FREE Catalog and SAMPLE LESSON today/ 

TV COMMUNICATIONS INST. 
205 W. Wacker Dr., Dept RE -21 

Chicago 6, III. 

V 1 

T.C.i.la approved for G.1. 
trelnln R. sneer Public 
law 530. Check 

MAIL NOW FOR FREE BOOKLET 
MILTON S. RIVER. President 
TELEVISION COMMUNICATIONS INST. 
205 W. Wacker Dr.. Dept. RE -21, Chicago 6. III. 
Rush FREE Catalog and Sample Lesson. 1 

am not obligated. Salesman will not call. 
Veterans: 

Name Check hen 

Address 

City Zone State 
BEGINNERS check here for Pre-TV RadloCourae 

QUESTION BOX 

CONVERTER FOR 30 TO 50 MC 
? 1 have been looking for the diagram 
of a 30 -50 -mc converter to operate into 
a receiver which tunes front 18 to 36 
mc. The Question Box of the December 
1952 issue carries a diagram of a 
tuner of this type which works into a 
10.7 mc i.f. strip. Can this circuit be 
modified to work into my receiver? - 
F. F. D., West Medway, Mass. 

A. You can use the converter de- 
scribed in the December issue by modi- 
fying the oscillator circuit so that it 
tunes from about 12.7 to 32.3 mc and 
feeding the converter output into the 
receiver tuned to 18 mc. A Cambridge 
Thermionic LS -3 10 -mc coil can be sub- 
stituted for the 10 -mc converter -output 
coil used in the original model. The coil 
should be tuned by a capacitor of be- 

6BE6 

12-14MC XTAL -SEE TEXT 

tween 10 and 20 µµf. The oscillator coil 
(L3) should be increased to about 16 
turns, with the tap about one -third the 
way up. Vary the number of turns, the 
setting of the tuning slug, and the 
tuning capacitors so that the main tun- 
ing capacitor (C) tunes over the de- 
sired range. You can check the range of 
the oscillator with a grid -dip meter or 
by listening for its signal on an all - 
wave receiver. 

You can also convert the unit to use 
a crystal- controlled oscillator so that 
the receiver can be used for tuning. The 
diagram shows how the oscillator sec- 
tion of the converter tube (a 6BE6, not 
a 6BH6 as shown in the original dia- 
gram) can be modified for crystal 
control. 

In ti crystal -controlled converter the 
maximum tuning range is equal to the 
tuning range of the receiver. Your re- 
ceiver covers only 18 me (18 to 36 mc) 
so you will lose 2 me of the 20 mc in 
the 30 -50 -mc band. If you use a 12 -mc 
crystal in the oscillator, you can tune 
up to 48 mc. A 13 -mc crystal will limit 
the tuning range to 31 to 49 mc. Use a 
14 -mc crystal if you prefer to lose the 
2 mc at the low end of the band. Use 
fundamental -type crystals rather than 
those of the harmonic or overtone 
varieties. 

The circuit tuned to 10.7 me in the 
converter output should be replaced by 
an r.f. choke which works well between 
18 and 36 mc or by a broad -banded cir- 
cuit that is self -resonant at about 27 
mc. Signals in the 30 -50 -mc band are 
tuned in with the receiver's main tun- 
ing control when the bandswitch is set 
to the 18 to 36 -mc band. The signal can 
then be peaked with the converter an- 
tenna tuning knob. 

RADIO -ELECTRONICS 



QUESTION BOX 

INTERCOM SWITCHING 
? I am planning to construct an inter- 
com and paging system with one master 
and seven substations. I would like to 
install a switching system like some 
commercial intercoms which have one 
button or switch for each substation 
and an extra button for paging all sta- 
tions simultaneously. Also, I want to 
include circuits which permit any sta- 
tion to call the master even when its 
switch is open. Please prepare a dia- 
gram of a suitable switching system. - 
J. J. M., St. Johns, Newfoundland. 

A. Fig. 1 shows the switching circuits 

N 

STATIONS 

LISTEN 

AMPLIOUT 

(I i 
MASTER SPAR 

PAGE (ALL STÑSi 

BREAM (SEE TEYL) Xr 

2 o ó 

i 
¡1L 

COM 

CALL LINE 

e 

f1gJ 

for the master station. The multiple 
push- button switch will probably have 
to be a special unit because of the 
eighth section which ties all remotes to- 
gether. You can probably have one 
made to order by General Control Co., 
1203 Soldiers Field Road, Boston 34, 
Mass., or P. R. Mallory & Co., Inc., In- 
dianapolis 6, Ind. Fig. 2 shows the wir- 
ing of the CALL -LISTEN switch for each 
substation. 

LINE A 

CALL UNE 

.COM 
Fig.2 

EVEN 

J 

The amplifier should have plenty of 
gain and enough output to deliver the 
desired volume level at each remote 
point when the unit is used for paging, 
because the available output is divided 
between the seven speakers. To prevent 
power losses through mismatch when 
paging, we recommend that you use 
50 -ohm intercom -type speakers and an 
output transformer with a 50 -ohm sec- 

50r TO TERM 4 ON MASTER TAUE-LISTEN SW 

0 
Bn 70 TERM 80N PAGE BUTTON 

0 
1 Fità 

ondary tapped at 8 ohms. In this case, 
break the connection at X in Fig. i and 
wire the transformer as in Fig. 3 so 
that the 8 -ohm voice -coil tap connects 
to terminal i on the PAGE button. (The 
line "to term. 8 on page button" in dia- 
gram above is incorrect. Use an input 
transformer with 50 -ohm secondary. 

The TALK -LISTEN switch should be an 
anti- capacity type to minimize feed- 
back between the input and output cir- 
cuits. To eliminate hum pickup, feed- 
back, and cross -talk, you may have to 
shield all audio leads in the amplifier 
and use shielded cable for the CALL line 
and the hot leads to each station. 
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irl here's a versatile glip 
WEBSTER R ELECTRIC 

ea erie 
first 2- needle, 2- output Cartridge in the 

Replacement Field! 

Model FX for twist mechanisms 
high or low output 

The new Model FX Featheride is a lightweight, two -needle 
crystal cartridge especially designed for replacement 
installation in WEBSTER ELECTRIC and other twist mechanisms. 
Although furnished as a high- output cartridge, each Model FX 
is provided with a shunting capacitor for adaptation to 
low- output applications. Model FX- complete with needles, 
capacitor, spacers and installation instructions -comes 
packed in a handsome, useful clear -plastic box 
for protection during shipping and handling. r 

application: 

output 
(1000 CPS): 

tracking 
pr 

eut -off 
frequency: 

needles: 

specifications and data 
a two- needle model for 331/2, 45 
and 78 RPM records. 
without capacitor, 4.4 volts at 78 RPM, 

2.6 volts at 331/3 RPM; with capacitor, 1.2 volts 
at 78 RPM, 0.6 volt at 331/4 RPM. 

8 grams. 

3500 CPS, 

one 1 -mil osmium, one 3 -mil osmium, furnished. 
Push -in needles are held in friction -type chucks. 

SIND FOR NEW REPLACEMENT CHART 

Our new Featheride Replacement Chart YF -2 gives 
full information on how just five Featheride models 
fill virtually every cartridge -replacement need. 
Mail coupon for your copy. 

WEBSTER 
RACINE 

ELECTRIC 
WISCONSIN 

"Where Quality is a Responsibility and Fair Dealing an Obligation" 

WEBSTER ELECTRIC COMPANY, RACINE, WISCONSIN EST. 1909 

E 
o 
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Wittbnor. 
RADIO & TV RECEIVING 

TUBES 
TO MERIT YOUR CONFIDENCE -to insure 
your satisfaction -Every tube we ship has been 
tested in a radio or TV set for PEAK PERFORM- 
ANCE. Each tube is attractively packaged in indi- 
vidual carton -and, EACH WINDSOR Tube you buy 
carries the full RTMA GUARANTEE! 

Type Each 
1A7GT ..5 61 
1B3GT .. 63 
106 .. 96 
1E7GT .. 99 
1H5GT .. 46 
11.4 57 
1L6 .60 
1N5GT .57 
1R5 56 
154 61 
155 47 
11.4 56 
1T5GT 71 
1U4 55 
1U5 46 
1X2A ... 67 
2X2 1 29 
394 .. 60 
3Q5GT .. 65 
354 55 
3V4 56 
5R4GY .. 91 
5U4G . .. 40 
5V4G ... 75 
5Y3GT .. 21 
5Y4G ... 31 
6AB4 ... 46 
6AG5 ... 54 
6AH4 ... 62 

Type Each 
6AK5 ...S 95 
6AL5 ... 40 
6AQ5 46 
6A07 68 
6AR5 
6A55 
6AT6 
6AÚ6 
6AV6 
6AX4 
6BA6 
6BA7 
6BC5 . .53 
6BD5GT . .89 
61D6 .... .49 
68E6 .... .46 
6BF5 .... .60 
68F6 .. .39 
6BG6G ..1.34 
6BH6 ... .57 
6BJ6 .... .48 
6BK5 .... .69 
6BK7 
6BL7GT .. .85 
6BH6 .... .89 
6B 6GT . .89 
6BQ7 .... .84 
6827 .... 99 
6C4 37 

.36 

.50 

.38 

.43 

.37 

.65 

.45 
60 

Type Each 
6CB6 ...5 53 
6CD6G ..1 85 
6E5 65 
6F5GT . 49 
6J5GT ... 40 
6J6 62 
6K6GT ... 41 
6L6G .... 80 
6L6G A .. 80 
6Q7GT .. 50 
654 46 
658GT . 68 
6SA7GT . 52 
6SC7 ... 57 
65F5GT .. 60 
6SH7GT . 47 
6SK7GT . 50 
6SL7GT .. 62 
6SN7GT 54 
6507GT 42 
6T8 77 
6U8 78 
6V3 99 
6V6GT .. 46 
6W4GT .. 45 
6W6GT .. 57 
6X4 34 
6X5GT 33 
6Y6G ... 58 

TESTED and 
GUARANTEED 

for PEAK 
PERFORMANCE 

Type Each Type Each 

7A4 /XXL 5.57 707 ....5.62 
7A5 70 7R7 70 

7A6 57 7S7 90 
7A7 .58 7V7 92 Type Each 
7AB 56 7X6 62 14C5 .. 5.85 

45 14C7 . .70 
50 14E6 .. .70 
48 14E7 .85 

.. .68 14F7 .. .69 
43 14F8 .99 

... .531447 .. .85 
.. .37:14N7 .75 
.. .79. 14.97 . .62 
.. .65'14R7 .... .85 

. .6111457 . .80 
...1.95 19BG6G .1.39 

. .45 19T8 . .79 
. . . .60 25B06GT .89 
... .46 25L6GT . .48 

.47 25W4GT . .48 

.63 25Z6GT . .42 

.52 3585 .... .48 

.50135C5 . .48 

.61 35L6GT .. .47 

.54135Z5GT .. .30 

.421 5085 .... .47 

.5E S0C5 . .47 

.66 50L6GT .. .47 

.50 117Z3 ... .39 

7AD7 ....1.05 7T4 
7AF7 .... .63 7Z4 
7AG7 . . . . .65 12AT6 
7AH7 . . . . .65 12AT7 
7AJ7 .... 70 12AU6 
734 54 12A U7 
785 51 12AV6 
736 52 12AV7 
787 58 12AX4 
7C4 1 05 12AX7 
7C5 56 12AY7 
7C6 SO 128A6 
7C7 
7E5 

58 12BA7 
85 12806 

7E6 .65 128E6 
7E7 
7F7 69 12SA7GT 

85 12BH7 . 

7F8 17 125K7GT 
7G7 SS 12SL7GT . 

7H7 61 12SN7GT 
7J7 85 12507GT 
7E7 85 14A7 .... 
7L7 85 14AF7 ... 
7N7 .62 1486 .... 

WRITE FOR ADDITIONAL TRIBE TYPES AND PRICES. 

We olso stock Special Purpose and Transmitting Tubes 

at similar swings! 

itttltkollr ELECTRONIC TUBE CO. 
1515 -C SHEEPSHEAD BAY ROAD, BROOKLYN 35, N. Y. 

COMPARISON 

( E/CO 
PROVES 

/ OFFERS 

GREATEST V -O -M values! 
GET the MOST for your 
money - Before you 
buy. see chart below! 

World- renowned EICO 
VOLT-OHM-MILLIAMMETERS 

* #536 KIT 512.90. Wired 514.90 

#526 KIT With I% multipliers) 

only 513.90. Wired $16.90 

VERIFY AT 

YOUR DEALER'S 

EICO (e.A I íe.1 I (e.t G.1 
into. 

OM 
"(mi NA6 

tito 
wire -a. 

31 ranges? YES No No No No 

Full -size 3 -inch 
meter? 

YE., Yes Yes No 

400 ins 

sensitivity? 
YES Yes Yes Yes No 

Zero to I v. 
range on both 
AC and DC? 

No No No NO 

5000 v. range on 
both AC and DC 

reí No Yet No 

AC /DC sens: 
1000 a /n.? 

Yes Yes Yes No 

DC ónß AC 
Current Ranges" 

No No No No 

In KIT and 
Wired Form? 

Wind 
Oily. 

Wind 
40My 

Wired 
Only 

Wired 
Only 

lowed cost in 

the Industry's 

NO' - -Na No No: 

A8 ow 524.00 p °. 
me* 

25/ Deposit with Order. All merchandise 
F.O.B. NYC. For orders less than $10, 

add SI handling cost. Deduct 2% if full 
remittance accompanies order. All mer- 
chandise subject to prior sale and price 
change without notice. Dept. C -9. 

Writ* fat FBEE Cabl WAS Race* of IWO dede. 
*Won eathateas 

1ie a m 

UHF 
Antennas 

Constructed of high -tensile 

strength aircraft alumi- 
num. Pre assembled and 
can be installed in a min 

ute. List 53.50 

Will match the impedance of 
any UHF transmission line - 
open wire, oval or tubular 
twin lead. Engineered for 
powerful performance across 
the entire UHF 
Band. List $7.50 

Modal F8-V$3 
Gain increases with 
frequency. Ghost prob- 
lem solved by narrow 
forward lobe of ticked 

..v. racked two to 
carton to make eteek- 
ing and handling soy. 

$7.50 

UHF 10- Element YAGI 
Model FB -U1000 

[nui for powerful 

bled 
ru onstructÌ n" 

Ultra 
rugged 

Gain on center 
frequency and excellent gain 

as n as 15 adiecent 
ñanneie :her .directivity to 
minimise noise and reflection 
pick -up Excellent 300 -ohm 
match over center frequency 
tsnge oe.t nod te mounts en- 

ire forced 4 sont e. eat 
cod at U belt with dowel 

insert Packed bur to carton. 
List $7.50 

Eues ûíl l....7. few bnF- 

NFAL FI-ECTRnNIC CO 
.A. NB PS 

QUESTION BOX 

INSTALLING CASCODE TUNER 
? I plan to install a Standard Coil 
cascode tuner on a TV set which has 
a split -sound i.j. system. Since this 
tuner is designed for intercarrier sets 
and others in which the sound and 
video signals are separated outside of 
the tuner, 1 ant at a loss as to how it 
should be connected to my set. Can you 
shoo' me how to do it ? -R. R. McC., 
Savannah, Ga. 
A. The diagram shows how Standard 
Coil's pentode and cascode tuners can 
be installed in sets where sound and 

' s.n Piz IF 

120Wí 2s yr 

7 z 

RED 11 6_ 1 

130Y XM-752 SOUNDTAKE -OFF COIL 

el PENTODE MODEL:- *1511 RES SASTRUIES FOIL IV.10ypt 

video separation take place in the plate 
circuit of the mixer. Simply connect a 
Standard Coil type %M -752 sound take- 
off coil between the output side of C18 
and ground as shown. The 2-4 -µµf 
coupling capacitor may be -a gimmick 
which is to be adjusted for best 
performance. 

If more sound output is desired from 
the receiver, the sound take -off coil 
may be moved to the plate circuit of 
the first video i.f. amplifier. In this 
case, the coupling capacitor or gimmick 
connects to the plate of the i.f. ampli- 
fier. 

TV LEAD -IN PROBLEM 
? I have a 6,500 -foot transmission 
line connecting a 4 -bay all -channel 
conical antenna to my TV receiver. The 
lead -in is No. 12 wire spaced 6 inches 
for an impedance of 600 ohms. The 
matching sections at the ends are 82- 
foot. lengths of No. 12 wire spaced 1% 
inches apart. 

This arrangement works all right on 
some channels and does not on others. 
I believe that there is a mis -match be- 
tween the line and the antenna and re- 
ceiver. Please give the correct dimen- 
sions for the matching section to work 
between 600 and J00 ohnts. -W. P. B., 
Dobbins, Calif. 
A. A transmission -line type match- 
ing transformer is effective only at fre- 
quencies at which it is an odd number 
of quarter -wavelengths long. For all - 
channel reception, design the matching 
section so that it is an odd number of 
quarter -wavelengths long at the fre- 
quency of the weakest channel, or you 
can try using tapered matching sec - 
tions which are at least two wave- 
lengths long at the lowest channel you 
expect to use. The tapered section con- 
ductors should be spaced for an imped- 
ance of 600 ohms at the end which con- 
nects to:-the transmission line and 
spaced- for 300 ohms at the opposite 
end which connects to the antenna or 
receiver. No. 12 wire should be spaced 
approximately one -half inch apart at 
the low- impedance end. 

. RAQLO.EIECi ION Its 



QUESTION BOX 

SOUND- POWERED PHONES 
? I have a pair of sound- powered 
phones which operate over a 2 -wire 
line 2 miles long. 1 would like to install 
a buzzer- and -battery signaling system 
which will not require any additional 
wires. Can you show how I may do 
this with one buzzer at each station? - 
N. P., Plymouth, N. H. 

A. Two signaling circuits are shown. 
In each, one side of the voice circuit 
is isolated and is used to carry the sig- 
naling current. A good earth ground 
must be used as the return. The 
grounds may be made to cold -water 
pipes, a bare wire running down in a 
well, or to a ground rod driven 5 or 6 
feet into moist earth. Be sure to isolate 
one of the lines so the battery current 
does not flow through either of the 
handsets. To isolate the lines, tempo- 

-SOUND-POWERED HANDSETS ---e 
STATION N'I STATION N °2 

LINE A 

IS-6v 

BELL OR BUZZER 

I.S-6V 

+ 

Fig; ,, 
Fig. 1 -One type of signalling system. 

rarily ground one line at station 2 and 
then use an ohmmeter or flashlight 
bulb and battery to check continuity 
between each line and ground at sta- 
tion 1. The line which shows a reading 
on the meter or causes the lamp to 
light is used for signaling. This is 
shown as line B on the diagrams. 

Both circuits require a battery and 
bell at each station. In Fig. 1, the bat- 
teries mast have the same voltage and 
must be wired in with both positives or 
negatives connected to line B. When 

TO HANDSET UNE B 

Fil 2 

TO HANDSET 

Fig. 2 -The preferred signal system. 
Bells won't ring if line B is grounded. 
connected in this manner, the voltages 
oppose and no current flows when the 
switches are open. If either battery is 
dead, the good battery forces current 
through it and both bells ring contin- 
uously. Closing either switch causes 
both bells to ring. 

In Fig. 2 closing one switch causes 
the bell to ring at the other station. 
The bells do not ring simultaneously as 
in the circuit in Fig. 1. This circuit re- 
quires push- button s.p.d.t. switches 
which are wired so the circuit is com- 
pleted through the bells when in the 
normal position. If push- button switches 
of this type are not readily available, 
you can use spring- return s.p.d.t. toggle 
switches. 

If you use the circuit in Fig. 1, take 
care that line B is not grounded. A 
direct short will cause both bells to 
ring until the batteries run down or 
the short is cleared. A high- resistance 
short circuit cuts battery life. END 
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Br8nd//&v Just Off The ̀ R-essl 

TO ANY RADIO -TV SERVICEMAN WHO WANTS 

A 8 /GOER INCOME! 
Learn how servicing of mobile equipment has become a million' 
dollar business. 
Learn how smart radio servicemen ore cashing in. 
Learn how you can get in on the ground floor, what the profits 
are, every step you take in this expanding morket. This is 
opportunity knocking at your door. Don't miss out. 
Learn what the latest authentic FCC statistics about growing 
mobile service needs in this country neon to your future in 
rodio servicing. 

.re's 
MONEY 
OR YOI 

IN 2 -WAY MOBILE 

RADIO SERVICING 
Booklet( 

Id 151101 YAKI is" _ 
SERVICING 2WAY 
Mobile Radio Systems 
PAYS BIGMONCY 

letutStellyouREf i 
f/awr Cosh/n,,e l 

SEND COUPON FOR FULL INFORMATION. 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS. 
4900 EUCLID AVE. DESK RO56 
CLEVELAND 3. OHIO 
(ADDRESS TO DESK NO. TO AVOID DELAY) 
I want to know the facts, without obligation, about the profit oppor 
'unity in 2 -way mobile radio servicing. Rush me your FREE booklet: 
'There's MONEY FOR YOU IN 2 -WAY MOBILE RADIO SERVICING.' 

E 

NAME - 

ADDRESS 
CITY _ STATE _.- 

ASTE ON A 2 CENT POSTCARD 
DU You sr, owner or manages of a rally -TL' .. rut .-e .100 Ow, 

here for Employers Plan nrl , nel..'e tht. coupon ..Ith c 

business card or fett.- rhe:ol. 

TV Receiver Sensitivity 
Measurements made 

Simple with 

The 
a 

New 
* 

Sensiieter 
Portable 

. e e a "must" in fringe areas 

Net 

$1295° 
re. Applied for 

Approved by 

leading television 
manufacturers) 

Consult 

* Takes the guesswork out of 
TV service 

* Checks receiver from antenna 
terminals to picture tube 

* Microvolt scale is divided 
into 3 sections as a guide 
for the servicemen 

* Sensitivity testing is accepted 
by servicemen as the best 
method of determining the 
couse of bad pictures 

your jobber or wr,te for farth.r information 

ERVICE INSTRUMENTS COMPANY 

977 South Dearborn Street, Chicago 5, Illinois 

times one call Is all. 

With new One Call Kit 

adapted to include fuses 

being used in latest 

models 

L I T T E L F U S E Inc , Des Plaines, Ill. 
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ill /ta 
DEPENDABLE 

MORE 

POWER 

Employing the newly developed B -T Ultrotuner, the B -T 
Ultraverter, Model BTU -2, provides for reception of all 
UHF channels on any TV set with quality unmatched by 
any converter, regardless of price. 'On /off' operation 
is automatically controlled by the power switch on the 
TV receiver. Terminals are provided for both VHF and 
UHF antennas. 

Advanced circuit design assures high gain, high stabil- 
ity, and lowest noise performance. A high ratio vernier 
knob permits easy, accurate tuning on UHF chanrels 
from 14 through 83. Tube complement: 614 6AF4, 

6AB4, and Germanium Diode, 1N72. 

CREATE 

STABILITY 

EASIER 

TUNING 

BLONDER -TONGUE LABORATORIES 
Manufacturers of TELEVISION AMPLIFIERS. UHF CONVERTERS. 

W E S T f I E l D, N. J. 

MIXERS DISTRIBUTION UNITS and TV ACCESSORIES 

OVER 50,000 
TECHNICIANS 

HAVE LEARNED 

`SERVICING BY 

SIGNAL SUBSTITUTION' 
A BEST SELLER FOR OVER 12 YEARS! 

HOW TO GET 

THE MOST OUT 

OF BASIC TEST 

EQUIPMENT 

for A.M. - F.M. - TV 

ONLY 40 
103 popes. Invaluable in- 
formation that will help 
you rdoublo the value of 
your basic t.st equipment. 

szz 
The Modern, Simplified, Dynamic Approach to 

Receiver Adjustment & Alignment Problems. 

* Nothing complicated to learn 
* No extra equipment to purchase 
* Universal...non- obsolescent 
* Employs only Basic Test Instruments 
Ask for S.S.S. "" at your local Radio Parts Jobber or 
remit 40f in small stamps or coin directly to factory 

(NEW. UP-TO-DATE, 12th EDITION) 

PRECISION APPARATUS COMPANY, INC. 
9: -:1 HORACE HARDING BLVD., IIMHURIT 4 N. Y. 

MISCELLANY 

THE FUND REACHES 
$10.768.59 

When the Help- Freddie -Walk Fund 
was organized in 1950 to give assistance 
to Herschel Thomason, radio technician 
of Magnolia, Arkansas, in behalf of 
his now five -year -old son, Freddie, who 
was born without arms and legs, we 
here at RADIO -ELECTRONICS were sure 
the response would be generous and 
sincere. This belief has been justified 
by the hundreds of contributions 
amounting to over $10,700 received by 
us since that time and forwarded to 
Freddie and his grateful parents. 

Some three years later, we are still 
continuously amazed and humbled by 
the quality and quantity of the response 
to our appeals. The following excerpts 
from letters received during the past 
month will best illustrate what we 
mean. 

From a letter received from Eghiche 
Harout, of Hollywood, California: "En- 
closed you will find two checks from the 
Har -Omar Restaurant as our personal 
contribution to the 'Help- Freddie -Walk' 
Fund. Please send us a number of 
reprints of your original story of 'Serv- 
ice to Freddie' which appeared in the 
June, 1950, edition of RADIO-ELECTRON- 
ICS magazine. We would like to circulate 
these articles and establish a fund here 
in Hollywood. All proceeds would be 
sent to your organization. 

"We note that all checks should he 
sent to your magazine, but since a res- 
taurant is an ideal place to collect 
money for any charity, we would like to 
accent cash or check donations from our 
natrons, deposit them in a bank, and 
then send you a certified check to rover 
all donations which we have collected. 

"This is one of the most heart- break- 
ing cases I have ever encountered and 
has received very little publicity here 
on the West Coast. I would personally 
like to congratulate you for the won- 
derful work you are doing to help this 
unfortunate boy." 

And from G. Carroll Utermahlen. of 
Baltimore, Maryland. who has written 
us before (see the July, 1953. issue). 
we received the following letter: "I 
always think I have troubles until I 
compere myself with brave little kids 
like Freddie Thomason. So, by gum, I 
soaked off the dried -up mimeo pad and 
cut out a stencil and ran it off the 
same night that my copy of the July 
issue of RADIO -ELECTRONICS arrived. 

My C.O. in the Civil Air Patrol 
says he will talk it up with the entire 
squadron and, even if all of them don't 
come through, some surely will. . . . 

And my pals will receive their copies of 
my mimeod memo the same time you 
receive this letter. . . . The mimeod 
thing will also go to at least two club 
publications having considerable circu- 
lation, not so much in quantity as sin - 

RADIO- ELECTRONICS 



MISCELLANY 

cerity of response to pleas such as 
little Freddie's." 

We have been happy to supply both 
of the above readers with reprints of 
the Freddie story of June, 1950, en- 
titled "Service for Freddie," and if we 
can co- operate in any other way with 
them or anyone else wishing to set up a 
sort of subsidiary action on the Freddie 
front, we shall most certainly be happy 
to help out. 

We would also like to say "thank 
you" to C. V. Passantino, of the Pas - 
santino Printing Company, New York, 
who donated as "service for Freddie" 
the work on the reprints. 

And may we just add to the above 
a note of urging each and every reader 
to send in his contribution, whenever 
possible. No amount is too small to re- 
ceive our sincere thanks and acknowl- 
edgment. Make all checks, money orders, 
etc., payable to Herschel Thomason. 
Address letters to: 

HELP -FREDDIE -WALK FUND 
c/o RADIO -ELECTRONICS Magazine 

25 West Broadway, 
New York 7, N. Y. 

FAMILY -CIRCLE CONTRIBUTIONS 
Balance as of June 18, 1953 $ 602.50 
FAMILY CIRCLE Contributions as 

of July 17, 1953 S 602.50 
RADIO -ELECTRONICS CONTRIBUTIONS 

Balance os of June 18, 1953 S 10,121.09 

A Father, Silver Spring, Maryland 5 1.00 

Anonymous, Montreal, Canada 3.00 
1.00 
1.00 
1.00 

1 5.00 

Anonymous, Ulster Pork, New York 
Colin Covert, Iselin, New Jersey 
H. T. Dowd, San Angelo. Texas . 

Har -Omar Restaurant, Hollywood, 
California 

William Kieson, Jr., Bernalillo, New 
Mexico 

Roy Martin, Baltimore 5, Maryland 
Don Usserman, Troy, Ohio 

20.00 
1.00 

2.00 

$ 45.00 
RADIO -ELECTRONICS Contribu- 

tions as of July 17, 1953 $10,166.09 
FAMILY CIRCLE Contributions 602.50 

TOTAL Contributions os of July 17, 

1953 $ 10,768.59 

liaaío Mbírtp-jfíbe Pears Ztgo 
.iin Sern>xback Publications; re 

ISUGO GERNSBACK 
Founder 

Modern Electric: 1908 
Wireless Assoeiation of Amides 1908 
Electrical Experimenter 1913 
Radio News 1919 
Science & Invention .. 1920 
Television ... ... 1927 
Radio -Craft ........... 1929 
Short -Wave Craft 1930 
Television News 1931 

Some of the I librarles still have copies of ELEC- 
TRICAL EXPERIMENTER on Ole lar Interested readers. 

September 1919 
ELECTRICAL EXPERIMENTER 

Possibilities of High Frequency Cur- 
rents, by John E. Pritchard 

"Fog Warning" Radio -Telephone 
1 K.W. Quenched Gap Transmitter, by 

Lester F. Ryan 
Valves, by Prof. A. U. Dion 
Vacuum Valve Construction, by R. H. 

Shaw 
How to Use the Potentiometer 
The How and Why of Radio Apparatus, 

by H. Winfield Secor END 
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With this new TRI- dimension Instruction Book colored 

You can build 
this powerful 
5 -tube superhet 

ARKAY, world's finest radio & TV kits, shows you 
how -even if you hove no technical knowledge or 

background -to build a fine radio with their new, 

easy, yet foolproof method. 

RADIO 
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Model SSE: ARKAY 5 -tube 
superhet. RADIO KIT. 
Complete with glistening bakelite 
cabinet. all parts phut ARKAY's 
new 3- I) instruction $1495 book at no additional 
cost. Ivory nr walnut. Couplets walnut 

3 -D Color Diagrams 
Step by step, you follow the 3 simplified wiring 
diagrams printed in different colors on translucent 
sheets. Each forms a complete circuit and when 
completed -you have a top quality radio worth 
much more than your cost. 

ARKAY Kits and Ports are fully guaranteed! 

Book includes: 
15 pages, fully illustrated 
Voltage and resistance chart 
Photos of set before i offer wiring. Latter is in full 
color to check your wiring 
Review of radio receiver theory 
Superheterodyne receiver stages 
Pictorial diagrams 
Step -by -step instructions 
Schematic plus photographs of all ports for easy 
identification 
Complete parts list for checking 
Complete, detailed instructions from unpacking 
your kit to alignment without signal generator 
Standard color code for resistors and capacitors 

Other ARKAY Kifs: 
Portable Radio Kits 

I ban,! : hooch 

Amp1114r Kit 
hi t o , .,,t nnipol 

Record Changer Kif 
7 ri .,hnn neionnl 

Phonograph Kif 
3 -aperd moro, 

AC Radie Kit 
3 banda. r i P. 

AC /DC Radio Kifs 
1. 2. 3 or .¡ Bands 

MIfkesfer Kit 
Ohm -Volt Mill tap'i'r 

Vacuum Tube Voltmeter Kit 

Signal G for Kit 

Write for complete catalog 

LIMITED TIME OFFER: Get this Tri- dimensional instruction book from your local lobber for only 
109. Regular price: 50c Get yours today! 

ARIA 1 RADIO 

OKITS 
SINC.e520 kits 

N. Y. 6 

1V TUBE LOCATOR 
JUST OFF THE PRESS A NEW SPEED TV SERVICING SYSTEM' 
This new book is a money -making 
time saver for TV Novices and Ex- 
perts alike! 

Tells in plain words exactly which 
tubes to replace to eliminate each 
and every trouble caused by 
burned out or defective tubes and 
shows the exact location of the 
particular tube or tubes which 
must be replaced. 

Over 135 common TV troubles listed 
with explicit directions for locat- 
ing the defective tubes which cause 
each of these faults. 

PRICE 

TV TUBE LOCATOR contains copy- 
righted trouble Indicating Tube 
Location Guides for over 3000 of 
the most popular TV models, One 
hundred and fifty six tube location 
charts cover the products of more 
than 110 TV manufacturers from 
Admiral to Zenith. These include 
1947, 1948, 1949, 1950, 1951, 1952 and 
1953 models from the earliest types 
to the latest sets made for com- 
bined UHF and VHF. 

A veritable storehouse of valuable 
tube servicing information,all con- 
tained in a single volume priced 
very low for large volume soles. 

ONLY $ 1 

TV TROUBLE TRACER 

SERVICEMEN! 
FREE SPECIAL OFFER 

If your parts jobber has not 
as yet stocked these new TV 
books ask him to sign 

"REQUEST FOR FREE 
INFORMATION" 

Send this in with your order 
and wo w`I include val. 
uab o TV BOOK AS A 
FREE GIFT FOR YOU. 

1H. G. CISIN, Consulting Engineer, Dept. E -21 
70 Common TV troubles traced to source and cured. 200 Clinton St., Brooklyn 1, N. Y.. 
Copyrighted trouble indicating tube location guides 1 Rush following postpaid of over 500 most popular TV models. Many models 
different from those shown in TV TUBE LOCATOR. .11 TV Tube Locator Trouble 

Contains over 70 illustrations and tube location' Enclosed find S 

guides. Forty most common picture troubles illus -Name 
Crated, with symptoms described, causes given and 
remedies prescribed , Address 

PRICE ONLY 50 Cify E Zane State 

Tracer 

Full Payment 

JOBBER REQUEST FOR FREE INFORMATION 
Without obligation send us full information about H. G. Cisin's Television Service Books./ 

Name of Jobber 1 

1 

I 
I 

Title I 

'Address 

111 

City . . . 

I By 
inn 

Zone .State 

a 
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to the 

E. E. or 

PHYSICS GRADUATE 
with an interest 
or experience in 
RADAR or 

ELECTRONICS 

Hughes Research and 
Development Laboratories, one 
of the nation's large electronic 
organizations, are now creating a 
number of new openings in an 
important phase of operations. 

Here is 
what one of 
these 
positions offers 
you 

OUR COMPANY 

located in Southern California, is presently 
engaged in the development of advanced 
radar devices, electronic computers and 
guided missiles. 

THESE NEW POSITIONS 

are for men who will serve as technical ad- 
visors to the companies and government 
agencies purchasing Hughes equipment. 

YOU WILL BE TRAINED 

(at full pay) in our Laboratories for several 
months until you are thoroughly familiar 
with the equipment that you will later help 
the Services to understand and properly 
employ. 

AFTER TRAINING 

you may (1) remain with the Laboratories 
in Southern California in an instruction or 
administrative capacity, (2) become the 
Hughes representative at a company where 
our equipment is being installed, or (3) be 
the Hughes representative at a military base 
in this country -or overseas (single men 
only). Adequate traveling allowances are 
given, and married men keep their families 
with them at all times. 

YOUR FUTURE 

in the expanding electronics field will be 
enhanced by the all- around experience 
gained. As the employment of commercial 
electronic systems increases, you will find 
this training in the most advanced tech- 
niques extremely valuable. 

How 
to 
apply 
If you are under 35 years of age 
and have an E.E. or Physics 
degree and an interest or 
experience in radar or electronics, 

write 
to HUGHES 

RESEARCH AND DEVELOPMENT 

LABORATORIES 

Scientific and Engineering Staff 
Culver City, 
Los Angeles County, California 
r 

Assurance is required that the relocation of the 
I applicant will not cause the disruption of an 

urgent military project. 

PEOPLE 

E. Finley Carter was appointed vice - 
president and technical director, and 
Howard L. Richardson was appointed 
vice -president in charge of engineering 
operations of SYLVANIA ELECTRIC PROD- 
UCTS, New York City. Carter was for- 
merly vice -president in charge of en- 
gineering, and Richardson was vice - 
president in charge of industrial rela- 
tions. 

Left -E. F. Carter; 
right - 
H. L. Richardson 

Vernon A. Dupy and Edward L. Lape 
were named general sales manager and 
general merchandising manager, re- 
spectively, of UNITED MOTORS SERVICE 
DIVIsION of General Motors Corp., De- 
troit. Dupy, who had been general mer- 

V. A. Dupy E. L Lape 

chandising manager, succeeds Wilmer 
A. Hagen, who died recently. Lape was 
formerly assistant general merchandis- 
ing manager. 

J. K. Poff 

J. K. Poff joined 
PYRAMID ELECTRIC 
Co., North Bergen, 
N. J. capacitor 
manufacturer, as 
sales manager of 
the Jobber Division. 
He was formerly 
jobber sales mana- 

ger of ERIE RESISTOR CORP. 

Eugene M. Keys, 
former executive 
vice -president of 
EDWIN I. GUTHMAN 
Co., Chicago, was 
elected president of 
the corporation. He 
succeeds Edwin I. 
Guthman, founder 
of the company, who 
died of a heart 
attack last spring. E. M. Keys 

Ralph R. Stubbe joined GENERAL 
INSTRUMENT CORP., Elizabeth, N. J., 
as assistant chief engineer. Stubbe has 
spent 15 years in the electronic industry 

with such com- 
panies as Hoffman 
Radio, Westing- 
house, Hazeltine 
Electronics, and 
NBC. He will make 
his headquarters in 
the General Instru- 
ment home plant in 
Elizabeth. R. R. Stubbs 

Nationally 
Famous 

17- Tame Check these luxury 21- Consol. 
features: Ultra 
sensitivity. dynamic 
range control. UHF 
adaptability. Duo 
power supply. 
Acoucticlear Sound 
System . . . All in 
a beautiful Mahog- 
any Finish Cabinet. 

$111.68 
PI. 512.27 Fed. 

Excise Tax 

20- Table 

$134.áo 
Pl. 513.5 Fed. 

Excise Tax 

$164.95 
Pl. 016.50 Fed. 

Excise Tax 

20. Console 

$1435 
Pl. 515.00 Fad. 

Excise Tax 

ALSO AVAILABLE T.Y. CHASSIS 

All sets have full 1 yr. factory picture tube warranty, 
and standard 90 day RTMA parts warranty. 

MAIL and Phone orders filled. §25 deposit, Balance 

C.O.D., Shipping Charges Addl. 

STEPHEN SALES CORP. 
45 Crosby Si., N. Y. 12. Phone WO 4 -8233 

4s Dealer Inquiries Invited 

TV RADIO 
55ERVI[E LIBRARY 

IMF HERE IS LATE INFORMATION IN A 
HANDY FORM FOR RADIO & TELEVISION 
REPAIRMEN, SERVICEMEN & STUDENTS 

2 VOL.SaSV PAI ONLY $11110. 
IT PAYS TO KNOW! 

AUDELS T.V. -RADIO SERVICE LIBRARY 
presents the important subjects of Modern 
Radio. Television, Industrial Electronics. 
F.M. Public Address Systems, Auto. Marine 
& Aircraft Radio, Phonograph Pick -Ups, etc. 
Covers Basic Principles- Construction -In- 
stallation - Operation - Repairs - Trouble 
Shooting. Shows How to get Sharp. Clear 
T.V. Pictures. Install Aerials -How to Test. 
Explains Color Systems & Methods of Con- 
version. 1001 Facts -Over 1260 Pages -625 
Illustrations -Parts & Diagrams -Valuable 
for Quick Ready Reference & Home Study. 
Tells How to Solve T.V. & Radio Troubles - 
Answers T.V. & Radio Questions. 

Get this information for Yourself. 
7 DAY TEST -ASK TO SEE IT! 

Bs --- --MAIL ORDER 
AUDEL. Publish á9é.23 t NY.IO 

RADIO 
Publishers, 

on 7 days free trial. II O.K. 1 will remit 51 in 7 days and 
S1 monthly until S6 is paid. Otherwise l will return them. 

Name__ 

Address 

Occupation 
kE 

Employed by 

RADIO -ELECTRONICS 



PEOPLE 

Martin Bettan, director of sales and 
engineering for Radio Merchandise 

Sales, was elected 
president of the AN- 
TENNA MANUFAC- 
TURERS ASSOCIATION. 
Other officers in- 
clude Benjamin 
Snyder, Snyder 
Manufacturing Co., 
vice -president and 
Edward Finkel, 
JFD Manufacturing 
Co., secretary -treas. M. Bettan 

Cbituaries 
Charles H. Caine, vice -president in 

charge of Midwest sales for CORNELL- 
DUBILIER ELECTRIC CORP., South Plain- 
field, N. J., died in Chicago. 

Rear Admiral Cyral A. Rumble, USN 
(Retired), director of Government Re- 
lations for ERIE RESISTOR CORP., Erie, 
Pa., died in Washington, D. C. 

Personnel Notes 

Glen McDaniel, who served as the 
first paid president of the RTMA, was 
elected temporary president of the as- 
sociation pending the selection of an- 
other full -time paid president. He will 
continue as general counsel. Robert C. 
Sprague of SPRAGUE ELECTRIC Co. was 
elected chairman of the Board. Other 
officers include Leslie F. Muter, MUTER 
Co., treasurer; Dr. W. R. G. Baker, 
GENERAL ELECTRIC, director of the En- 
gineering Department; and James D. 
Secrest, executive vice -president and 
secretary. 

Neal W. Welch and Dr. Wilbur A. 
Lazier were appointed vice -president 
in charge of sales and vice -president 
and technical director of research and 
engineering, respectively, for SPRAGUE 
ELECTRIC Co., North Adams, Mass. Mr. 
Welch was formerly director -of sales 
and Dr. Lazier was formerly with 
Charles Pfizer & Co. Dr. Preston Robin- 
son, former head of the Research and 
Engineering Department and a member 
of the. Boärd of Directors, will continue 
with Sprague as a consulting engineer. 
Paul J. Crittenden and Hollis R. Wag- 
staff were elected assistant treasurers 
of the company. 

Robert O. Bullard, formerly head 
of industrial tube operations of the 
GENERAL ELECTRIC Tube Department, 
was named general manager of the 
newly formed Industrial and. Transmit- 
ting Tube Subdepartment. Managers of 
other newly- formed subdepartments in- 
clude L. Berkley Davis, former head of 
receiving tube operations, as manager 
of the Receiving Tube Subdepartment, 
and Robert E. Lee, former cathode -ray 
tube operations head as manager of 
the Cathode -Ray Subdepartment. 
. Elise Harmon was appointed head 
of printed circuit activities of AEROVOx 
CoRP., New Bedford, Mass. Miss Har- 
mon was formerly a chemist and en- 
gineer at the Bureau of Standards. 
. . . A. Cameron Duncan was named 
manager of merchandise operations of 
the Home Instrument Department of 
RCA VICTOR. Joseph J. Kearney, former 
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TEL 

ELECtROM 
WISE 

jpg.1011.111. 

Same 
Day 

Service! 

TO P 

8 U VS 
O 

O n L 
% 
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- 

r 

All Tubes Indi 
vidually Boxed! 
Check this list 
for Fully IYear 
Guaranteed 
Tubes. Order 
Today! 

Another RAD -TEL Extra! 

200 RE SIASSORTED $139 
Carbon, Wire Wound, Carbon Film, Standard RMA Color Code or Value 
Printed. Uninsulated Type. 1/2 Watt, 1 Watt, 2 Watt and Soma 10 Watt. 
Very Few Duplications or Odd Values! 

Type '3ó pries Tyype Price 
lÁSßT 
iq7ß T 
IMIS 

. 47 

.30 

6816 
66117 
6517 
61106GT 

.39 ... .59 

.159 

.S9 

12606 .45 
128E6 
128F6 

.39 

128117 .63 
183 

750T 
.65 
.30 

6807 
68Z7 6C 

.95 

.95 

.37 

12817 .8 
12527 .63 
12C8 .34 

ICSOT .43 6CSGT 
6C6 

.39 

.56 
12F5GT .34 
121507 .2 

I1E7 GELT 
1G8 
1N4a 
1NSOT 

.29 

.24 

.30 

.30 

.40 

6C8G 
6C86 
6CD6G 
606 

.24 

.44 
1.11 .5 

111aT .34 
.70 1258 

12547af .44 
1N6 
1J6 

.24 

.24 
6E5 
6FSGT 

.48 .... .39 1]5ü7aT .31 
1LCS if 6F6 

erne 
.37 
.24 

12517 . 
1251170T .9 

1NS .48 6G6G 
ENGT 

.52 

.41 
7 

125N7aT 52 
iQS 
IRS 

.sé .S 6J5GT M.52 .37 12807 44 
12567 9 

155 
174 

.39 

.45 
0 

6J8 
.3 
.30 

1417 30 
14W7 n 

ITS 
lU4 

.33 
.45 

665 
66601 

.47 

.37 
198060 
19C6 ... 95 

.70 
IUS 

V 
.39 
.60 

667 
6L5 

.84 

.24 
19T8 
1968 

.79 

.69 

2AI 3 
IX3 .61 

.70 607 .5 24A . 

25AVS 
.63 
.83 

2A4a 
2X2 
3A4 

.24 
1.50 
.45 

654 
1358 
65A 7117 

.36 

.43 

25906GT 
25L6GT 
25W4 

. .62 
.3 
.56 

3E5 34 .46 
.48 

65070T 
65FSOT 

.41 

.48 
2525 
25Z6GT 

.40 

.37 
3qqSGT 
354 

.49 

.46 
650707 
6587 

.41 

.73 
26 
27 

5 
.39 

3V4 
5Ú4a 

.47 
.43 

651707 
656701 

.41 

.41 
321.7 355 .69 .0 

5V4 
5W4 

.73 

.SO 
651.767 .48 35C5 

35L60T 
.39 
.41 

eX4 
SV3a 

.40 

.32 
650707 
65117117 

.37 

.45 
35W4 .... 
3524 

. .37 
.39 

sY30T 
5740 

.32 

.35 
6397 
678 

.42 

.56 
35ZSaT .17 

.48 

.59 8US .44 
41 
42 

.42 .2 
66.544:83: 

S 

.62 

.43 

.44 
BUB 
BUB 
6V6GT 

.83 

.s1 

.39 
3 
415 525 

.55 

.55 9 
6A6S .7s 

ewGT 
BW6GT 

.44 

.44 
SOBS 
SOCS 

.39 
.39 

GALS .3R 
.39 

6X4 
68507 

.37 

.37 
SOC6 
sOL6GT 

S9 .l 
6Áq8 
6Aa5 

.37 
.37 

6X8 
6760 

.61 

.48 5057 
53 

.S0 

.24 6A55 
6476 
6AU8 
6AVS 

.50 

.37 

.36 
74 
7AF7 
784 
7C6 

.7 

.53 

.44 

.40 

5e 
57 
58 

24 
.58 
.60 

6AV6 
.83 
.37 
.53 

7E6 
767 

.30 

.70 
70L70T 
75 .. ...... 1.09 .l .62.1164.1 

6810 
.24 
.64 

1248 
12.415 

.1 

.37 
76 .4 
77 .57 

6SA6 
6647 

.39 

.57 
12.476 

12AÚ66 

.37 78 .7 
so .35 

61105 
6 

.44 

.34 12467 
.36 
.43 83 .68 

65 
68DBC7 5GT 
6D6 ........, 
686E6 
ours 

.59 .5 

.39 .1 

12AV6 
12AV7 
124 %4 
12457 

.39 

.59 

.48 

.46 

.89 
117L7 .99 
11723 .37 
807 1.111 

6BF6 .37 12427 .69 1274 .99 
6BG6G 
6.946 

1.25 
.46 

12846 
12847 .. 

2050 1.85 
.60 5113 1.00 

TERMS: A 25% depo it must accompany all orders- balancre 
C.O.D. All shipments F.O.B. Irvington warehouse. Orders under 
S10 -51.00 Handling Charge Subject to prior sale. 
Don't Delay . . . Order Today! 

RAD -TAL ö E. 
"Integrity Is Our Chief Asset" 

Phone: Essex 5 -2947 115 Colt Strut 
Dept. RE9 IRVINGTON 11, N. J. 

THE NEW TV 

DYNATRACER 

=4' 
Ppd. 

orGO9iCha.. 

TRACES TV I 
SIGNALS and 

VOLTAGES 

LOCATES 
DEFECTiVE 

COMPONENTS 
INSTANTLY 

REQUIRES NO 
ADDITIONAL 
EQUIPMENT 

Makes Television 
Servicing Easier, 

Faster and 
More Accurate 

-AT LOW COST 
Ideal for troubleshooting television in the geld or on 
the bench. Used under actual operating conditions. 
will outperform more expensive testers. 
A MUST FOR EVERY ALERT TV TECHNICIAN! 
SPECIFICATIONS: The " DYNATRACER" is a 
self- powered quality Instrument designed to trace TV 
signals through any Video. Sound. Sync. AFC or 
Vertical and Horizontal Sweep Circuit -will isolate 
trouble to a stage or component. 
ADDEO FEATURE: The "DYNATRACER" will 
also trace voltages and instantly locate open. shorted 
or intermittent condensers. resistors, coils, speakers. 
transformers, etc. 

COMPLETE INSTRUCTION BOOK ENCLOSED 
10 -DAY MONEY BACK GUARANTEE 

Clip Adv. . Write Name and Address In Margin. 
Attach S5.í10 Bill. Check or M.O. and Mail to 

8509.21st Ave., Dept. 105, Brooklyn 14, N. Y. 

uu I J I n1\Ú11 \l1 

TRANSFORMER VALUES! 

325 -0 -325 at 225 ma. 6.3 at 54, 5V at 3A. Pri. 115V; 
60 cy. AC. Size, VW' x 4% 3 T/16'. 

86.915 ea. Only 

350 -0 -350 at 300 nia. 6.3 at 44, 6.3 at 84. 5V at 34. 
Pri. 115V, 60 cy. AC. Only 87.98 ea. 

350 -0 -350 at 350 1118. 6.3 at 10A, LV at SA. Pd. 115V. 
60 cy. AC. Only ...88.915 sa. 

450.0 -450 at 200 ma. SV at 3A. 6.3 at 5. Pd. 115V. 
60 cy. AÇ. In shielded case. Only 88.90 ea. 

920 -0 -920 or 740 -0 -740 Ae at 200 ma. Pri. 115V, 60 
cy. At'. Upright shielded ease. Excellent for 807's. 

Only 8I 0.80 ea 

Isolation transformer. Useful for AC -DC supplies. etc. 
Prl. 117V, Sec. 150V AC at 25 ma. Aleo. 6.3V at 
SS amp. Only 51.80 ea. 

Isolation transformer. Pr1. 115V, Sec. 117V at 50 ma. 
Also. 6.3V at 2 amps. Only . 82.79 ea. 

2.5V at 10A Al'. 10.000V insulation. Pri. 115V. 60 
ey. A('. Only $3.39 ea. 

Modulation transformer, 15 watt. Both pri. and sec. 
adjustable for 2000 to 20,000 ohms. Pri. 50 ma per 
side, max. See.. 50 ur 100 ma depending upon cgnnec- 
tions used. Only $6.46 ea. 

Modulation transformer. 60 watt. Also adjustable with 
pri. and see. adjustable for 2000 to 20,000 ohms. Prl. 
150 ma per side. See. 150 or 300 ma depending upon 
connections ti.rd. Only 59.60 ea. 

OFFENBACH-REIMUS 
1564 Market Street, San Francisco, Calif. 
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YOUR 
HIGH -PAYING 

TELEVISION 

COMPLETE 
PARTS KIT 

INCLUDED. 
BUILD YOUR 

SINN TV SET! 

starts here! 

HOME STUDY 
COURSE 

with one of AFrerica's 

LARGEST schools 

There's a place for 
YOU in the tre- 
mendous, billion - 
dollar Television, 
Radio & Elec- 
tronics industry ! 

It's so easy to get 
started with the 

famous CRESCENT 
SCHOOL course. Learn 
at home, in your spare 
time. Illustrated, simpli- 
fied lessons and kits to 
practice on. No previous 
training needed. Send for 
FREE sample lesson . . 

make this day the day you 
started on your way to a 
brilliant profitable career! 

APPROVED FOR KOREAN VETS 

Also Day L Eve. Classes 

Trained of Our School 

CRESCENT 
SCHOOL 
One of the Largest 

of its kind" 

CRESCENT SCHOOL Dept. E9 

500 Pacific Street, Bklyn. 17, N.Y. 

Sirs: Rush your FREE sample lesson and full 
details about the CRESCENT SCHOOL Course - 
at no obligation to me, 

Home Study Course Residential Course 

I NAME 

I ADDRESS 

LCITY 
_ZONE 

em mg aae mi 

I 

I 
STATE ...J 

Used Recording Tape (plastic base) 

1.99 for 7" 1200 foot. 
1.09 for 5" 600 ff. 
.69 for 4" 300 ff. 
.29 for 3" 150 ft. 

(plastic reel included 
with all above sizes) 

Slonr> cher rtully refunJ.d I 

.ou do not find this tape clean) 
erased and as gond as new. II 
eu are skeptical and from Mls 

souri send us 1221 In stamps and 
we'll roll cou sample.) 

New empty plastic reels in boxes for easy labeling I 
:V -Ille; 4 --22e: 5.-24t; 7 -30t each. EMPTY 
BOXES. D -3e: 4 -5t: S -3e: 7 -10t. 
We carry new recorders. recording blanks. tape. tape 

recorder.. etc.. at large savings. PI.EASE INCLUDE 
sOFFICIFNT POSTAGE. 

COMMISSIONED ELECTRONICS CO. 
2303 Champlain Street. N.W.. Wa.h:naton, 9. P.C 

PEOPLE 

manager of the East Central renewal 
sales district of the RCA Tube Depart- 
ment, succeeds Duncan as renewal sales 
manager for RCA radio batteries. 
... C. R. Hammond and O. P. Susmeyan 
were named assistant vice -presidents of 
the Receiving Tube Division of RAY- 
THEON MANUFACTURING Co., Waltham, 
Mass. W. M. Thompson was appointed 
assistant vice -president of the Ray- 
theon Power Tube Division. Hammond 
was formerly equipment sales manager 
of the Receiving Tube Division, and 
Susmeyan was plant manager. Thomp- 
son directed purchasing operations of 
the Receiving and Power Tube Di- 
visions. 

Milton R. Schulte, vice -president 
in charge of the Electronics and Flash- 
ers Divisions of TUNG -SOL ELECTRIC, 
INC., Newark, N. J., was elected to the 
Board of Directors. 

Maury R. Jungman joined BRACH 
MANUFACTURING CORP., Division of Gen- 
eral Bronze Corp., Newark, N. J., as 
distributor sales manager. He will re- 
port to Ira Kamen, vice president in 
charge of TV sales. Jungman was for- 
merly sales manager of Oak Ridge 
Products. ... Arnold Letteken was named sales 
manager of MERIT COIL & TRANS- 
FORMER CORP., Chicago. He has been 
with Merit for 10 years in charge of 
industrial sales in Chicago and also 
served as purchasing agent. ... Jacob J. Repetto was promoted to 
assistant sales manager of CLAROSTAT 
MANUFACTURING CO., Dover, N. H. He 
was formerly superintendent of design 
and drafting. 

. Dr. W. R. G. Baker, vice -president 
of GENERAL ELECTRIC and director of 
the RTMA Engineering Department, 
was awarded the 1953 Medal of Honor 
by the RTMA at its June convention 
in Chicago. ... Gordon D. Ferrell was named per- 
sonnel director of ERIE RESISTOR CORP., 
Erie, Pa. Richard F. Paulsen succeeds 
him as employment manager. 
... Berne Fisher was appointed director 
of engineering Of STANDARD COIL PROD- 
UCTS Co., INC., Chicago. He was for- 
merly chief engineer and production 
manager for General Instrument Corp. 

. George B. Fraser was elected presi- 
dent of ASTATIC CORP., Chicago, manu- 
facturer of phono pickup arms, car- 
tridges, microphones, TV converters 
and boosters, and other electronic de- 
vices. He was formerly vice -president 
and general manager. He will also re- 
tain his title as treasurer of the com- 
pany. 

Joseph F. Bozzelli, formerly with 
Haydu Bros., joined the Special Purpose 
Electronic Tube Dept. of BENDIX RADIO 
DIVISION, Eatontown, N. J. 

. . Donald W. Pease was promoted to 
the position of chief draftsman of 
CLAROSTAT MANUFACTURING CO., Dover, 
N. H. He was formerly assistant chief 
draftsman of the company. 

A. Raymond Bermond was ap- 
pointed advertising manager of the 
Radio Division of HALLICRAFTERS, Chi- 
cago. He was formerly assistant adver- 
tising manager for the company. END 

FREE! 
THE HOTTEST SAL UE- 

PACHED BULLET /11 

IN THE MA /LS! 

subscribers 

Over 153,000 ave through 

1. 

r 
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Write for 
New FYI 

#201 
Just Off 

The Press 

WHOLESALE 

RADIO PARTS 

COMPANY, Inc. 
311 W. Baltimore St. 

Baltimore -T, Md. 

COAST ELECTRONICS has the 

4/EW p r s MODEL 308K 

81/2" OSCILLOSCOPE 
THE GREATEST OSCILLOSCOPE 

FROM COAST TO COAST 

AU. TIE FEATURES 

OF TIE FAMOUS 

MODEL #300 PLUS: 

* INTENSIFIER ANODE * IILOW NORMAL SYNCH. 

(A Precise First * 154 INCH TUBE 

(A Precise First * VOLTAGE REGULATION 

(A Precise First 

See Precise Ad Pa(e 132 

I 

The only 81/2" Oscilloscope on the commercial 
market today. We have this Precise "scope" for 
y0J . . 

NEW 7" Oscilloscope Kit $ 94.95 
LATEST 81,2" Oscilloscope Kit $129.50 

OTHER PRECISE KITS AVAILABLE: 
MODEL 909Á- VACUUM TUBE VOLTMETER $25.85 
MOCEL 6a0KA -RF.AF TV I MARKER GENERATOR 

l ore assembled head) $35.95 
MOCEL 610KA -RF SIGNAL GENERATOR 

ipre.essembled head) .... $25.95 
MOCEL 635K -UNIV. AF SINE. sa. L PULSE GEN. ..__. $33.50 

Terms. All merchandise shipped FOB Alhambra, California. Paces 
slightly higher m the West. Prices and specifications subiect le 
change without notice. Include 20% deposit for C.0 O.Y. WRITE 
FOR NEW CATALOG - FREE, 

COAST ELECTRONICS SUPPLY CO. 

527 W. Moir, Street Alhambra. Calif 

Send me 

Enclosed find S deposit Balance COD 

Enclosed find S in fell. 

NAME 

ADDRESS 

CITY ZONE_ STATE 

apt. Pi 

RADIO -ELECTRONICS 
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IX TUSES-1 YR. 
17 17814A 518.90 20 20CP4A 38.03 21 21EP4A 27 276P4 releetro-ma>;nctiel 90.00 

15.î 

C«sll) //1 L1fi 
TV CABINETS 

WHY PAY MORE! COMPARE! Don't be misled by other offerings similar in ap- 
pearance to these original TELESOUND creations -but not in quality! Our 
cabinets are massively constructed, fully reinforced, smartly styled in the 
modern manner, and offered to you at today's LOWEST PRICES for quality cabi- 
nets of this type. Prompt Factory -to -you shipments. Buy with confidence! All 
cabinets illustrated available in Ribbon stripe Mahogany. Add 10 °o for Blonde 
Korina. Complete catalog on request. 

Model 300 
H 25 ". D 2I1/4". 

W 25'. 50 lbs. 
S39.00 

DIRECT 
FROM 

MANUFACTURER 
TO YOU,, 

Model 200 
H 401/4. D 221/4'. 

W 251/4'. Wt 
60 lbs. 

$46.50 

24" Model: 31 "524 "s 
27" W $56.50 
27' Model: 31 "x24"5 
31" W ... 656.50 

Model 260 Model 300 Model 875.0 
-1 W 25". 24' Model: H 31 ". D 24'. H 43 ", W 254 ,' 

D 22 ". 60 lbs. W 27" $58.50 0 23'/2'. 
$54.50 27' Model: H 31 -. 1) 24-. $117.00 

W 31" $58.50 

Save Money With TELESOUND "Package Deals"! 
Famous VIDEO 5300X TV Chassis, Super powered, complete with receoein9 
tubes, OUR LOW PRICE, less picture tube S139.60 
Order the WileSound Cabinet you want, combined with Video 5300* chassis. 12' PM 
Speaker, and your choice of picture tube, at these terrific low prices! 

CABINET Combined with Video 530DX chassis, 12" PM Speaker. and 
STYLE 17" CRT 20" CRT 21" CRT 24" CRT 27" CRT 
200 $208.50 217.25 219.50 
260 5216.00 224.75 227.00 
300 5217.75 226.75 228.75 263.75 326.25* 
500 5201.25 210.25 212.25 263.75 326.25 
875 5230.25 239.00 241.25 276.25 338.50* 
875 -D 5275.25 284.25 286.50 321.25 383.75* 
1200 5264.75 293.75 296.00 330.75 393.25* 

FOR OTHER TV CHASSIS. ADD: for Video 630. 53. Video 630 -DX. 515. Techmaster C.30. 
510: 1930, $40: 2431 -P, $60. These models equipped with Video 530- DXC -27 chassis. 

for every 
RADIO & TV 
SERVICEMAN 
AMATEUR 
EXPERIMENTER 
TECHNICIAN 

LIMITED QUANTITY 

UNPRECEDENTED SPECIAL ANTENNA OFFER! 

BROAD BAND ANTENNAS 
for all Hi -Band channels 7 thru 13. 

SNYDER HI -Band Folded Dipole and 
reflector. channel 7 Om 13' Each 89 C 

VEE -DX 5- element Yogi 
Channels 7 thru 13 Each $2.25 

VEE -DX 4- element Yagi 
Channel 7 thru 13 Each $ 1.89 

VEE -DX Stacked 3- element Vast 
Channel 7 thru 13 Complete $1.99 

FREE - Big 68 -page GREYLOCK 1953 CATALOG r 
"The essential Buying Guide" of the Rqdio 6 TV 
Industries - free to all purchasers from our new 
Bargain Flyer . , .. 

GREYLOCK 
ELECTRONICS SUPPLY CO.. 

115 Liberty St., N. Y 6 

Phone BE. 3 0224 
so max nommirm WWI 

GREYLOCK ELECTRONICS Dept. C -9 
115 Liberty SI., N. Y. 6 1 

1 Send FREE Bargain Flyer #200.1 at once to: 

1 Nome 

IAddress - ' G State 
IMF IN: WV 

SEPTEMBER, I 9 5 3 

--......-.._.._. 

STANDARD 
BRANDS 

. 

Model 1200 
H 35". D 23", 

W 40" 
SI 27.00 

Model 875 
H 42', W 2512'. 

D 23'. 
$69.50 

TV CHASSIS SPECIAL VALUES! 
all less picture tube 

VIDEO 830 SuperDeluae 5144.50 
VIDEO 830 -DX Chassis 515.50 
VIDEO S300XC -27 for 37' Pin Tub 5189.50 
TECHM -30 TV Chassis 5149.50 
TECHM 1930 TV Chassis 5179.50 
TECH 2431 - TV Chassis 5199.50 

Please include 25% deposit with orders, balance C.O.D. All shipments 
F.O.E. NYC. Prices Subject fo change without notice- 

eee 
or oNI.OQ.tT10V 

"Desienels and Minu 

laci:lrels of Custom Ty 

and R1dm FurnKuN' 

421 West 28th Street New York 1, N. Y. 
Phone: WI 7 -0719 

ALL RADIO 

& TV TYPES 

Standard Warranty ... Bulk Packed or Individually Boxed 
1 B3GT 
1L4 
1 R5 
154 
ISS 
174 
1 U4 
1 U5 
1X2A .... 
3Q5GT ... 
3S4 
3V4 
5U4G 

5Y3GT ,. 

.72 6AC7 .95 6BH6 .... .65 6SN7GT . .65 12SN7GT . .65 

.67 6AH6 .85 6BJ6 .. .55 678 .85 19BG6G . 1.59 

.65 6AK5 .85 6BL7GT .. 1.10 6V6GT .55 1978 .... .85 

.73 6AL5 .49 6806GT . 1.05 6W4GT .55 25B06GT . 1.10 

.55 6A05 .55 6807 .... 1.05 6W6GT .65 25L6GT .. .55 

.65 6AGS .65 68K7 .... .95 6X5GT .45 3585 .... .65 

.65 6AT6 .45 6C4 .45 12AT6 ... .45 35C5 .. .65 

.55 6AU6 .49 6C5 .59 12AT7 ... .80 35L6GT .. .60 

.73 6AV6 .45 6CB6 .60 12AU6 ... .50 35W4 ... .45 

.78 664G 1.10 6CD6G 1.49 12AU7 ... .65 3525' .... ,42 

.65 6BA6 .55 6H6 .55 12BA6 ... .55 5005 .... .65 

.65 6BC5 .65 6JSGT .50 12BE6 ... .57 SOCS .... .65 

.50 68E6' .... .55 6.16 .72 12BH7 ... .75 SOL6GT .. .60 
45 68G6G .. 1.59 6K6GT .50 

SET MFR'S 
SURPLUS 

BAT 54 6AC7 
L4 50 6AH6 
RS . . 49 6AK5 
54 . 55 6AL5 
S5 .......... 41 6405 
T4 49 6AG5 
U4 49 6AT6 
U5 41 6AU6 
X2A . ..... .55 6AV6 
115GT 58 6B4G .. ...... . 

S4 . . .... 49 6BA6 
3V4 . . . 49 6BC5 
5U4G 37 
5Y3GT 34 

STANDARD WARRANTY . .. Bulk Packed in 
Original Mfr's. Nested Cartons oc Individ- 
ually Boxed -BRANDED. Every tube. meter 
& chassis tested for top quality. 
.71 IIBH6 .49 6SN7GT .... .49 12SN7GT?. .19 
64 6816 . .49 618 64 19806G ...,. 1.19 

.64 6BL7GT 82 6V6GT . .41 197 .... .64 

.37 6806GT ... . 79 6W4GT ...... .11 258Q6GT ...., -82 
01 6807 .79 6W6GT 31 25L6GT ...... .41 
49 68K7 71 6X5GT 34 35B( ..49 
34 6C4 34 12ÁT6 34 3SC5 ........49 
37 6C5 41 12ÁT7 60 3516ßT 4S 
34 6C86 .IS 12ÁU8 37 35W4 32 
82 6CD6G I.II 12AÚ7 49 3515( 91 
41 6H6 .41 I28Á6 41 SOBS5]j .49 
49 6JSGT ... .37 12BE6 41 50050 7 .49 

68E6 41 616 S4 ISBH7 56 SOL6GT ...., .45 
61306G 1 19 6K6GT .. .37 

More than 400 types in stock. Include all your needs when ordering. 
310.oa -add at on arrv¢e charge. Trans. =SO., with der. balance. La.Cl. Alp nrie. oder Ic than 

TRANSAMERICA ELECTRONICS CORP. 
120 LIBERTY ST., NEW YORK 6, N. Y. ' COrtlandt 7 -4307 
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III A \ \IIE 11D 
TECHNICAL APPLIANCE CORP. 
Sherburne, New York 
In Canada: Hackbusch Electronics, Ltd., Toronto 4, Ontario 

Full Details 

at your TACO 

DISTRIBUTOR 

miimi GET 'EPA r aire 
TEL *ATTEN 

Eliminates overloading due to strong signals 

Reduces buzz in intercarrier sets 

1000 to 1 change in signal reaching antenna 
posts 

Vernier adjustment for all signal areas 

Simple installation, connects with only 3 leads 

re ELECTRONICS MFG., CO. 
Manufacturers of: 
TV COLOR EQUIPMENT TV AMPLIFIERS 
Factory: Nat'l. Sales Once: 
LYNBROOK, N. Y. 6 EAST 39th ST., NEW YORK 1 

IVA`D ÓÉTRÉEÉ T°l1MON111S 
11iten:ite. speclallteu cuutsu Including strung Utah II) 

mathematics and electrical engineering. advanced radio 
theory and dedgn. television. Modern lab. Low tuition. 
Self -help opportunities. Also R.B. degree In 27 months 
to Aeronautical. Chemical. Civil, Electrical. and 
Mechanical Engineering G f. Gov't approved. Enter 
September. December. March, .Tune. Catalog 

INDIANA TECHNICAL COLLEGE 
169 E. Washington Blvd.. Fort Wayne 2. Indiana 

Said 
ah/ 

se'iyAi É d 'au9b 
Ot%9 ors 

e 

ELECTRONIC DEVICES 
Phone No.: 

6, N. Y. LE 2 -7372 

OSCIL-O-PEN 
Extremely r nseulent teat oscillator for all radio 
servicing; alignment Small as a pen Self 
powered Range from 700 cycles audio to over 
600 megacycles u.h.f. Output from zero to 125 
v. Low in cost Used by Signal Corps 

Write for Information 
GENERAL TEST EQUIPMENT 

38 Argyle Ave. Buffalo 9, N. Y. 

COMMUNICATIONS 

DON'T SHOOT! 
Dear Editor: 

Along about 1926 or '27 I was in the 
radio game in Dallas. That was the 
time console radios were just coming in. 
We sold a console set to a customer and 
about two days after Xmas I got a rush 
call to see why this set had suddenly 
developed a very disagreeable speaker 
rattle. An inspection revealed that the 
cone was full of small holes and the 
reason was found in the bottom of the 
cabinet -a barrelful of B -B shot. 

Father had bought little Junior an air 
rifle for Chirstmas, so Junior propped 
up a target in front of the nice, round 
speaker grille. Result: one very bad 
case of rattles from said speaker. 

Here's hoping no Junior ever sets up 
a target in front of a 27 -inch television 
set. There might be a big bang. 

Doc MILLER 
Keller, Texas 
(Junior would probably have more 
sense, but Pop might not. In fact, one 
New York State father put a "38" slug 
through the family TV picture tube 
only a few months ago, because the 
kids kept the set going while he was 
trying to get some sleep. But wait till 
next Christmas, when Junior tries out 
his new Hypergalactic Interfibulator- 
Ray pistol!- Editor) 

DAME NATURE'S TRICK 
Dear Etlitstr: 

For several years now Old Dame 
Nature has been playing a sly and 
very troublesome trick on an important 
radio -telephone wire -line -link on Van- 
couver Island, feeding into the city of 
Nanaimo, an important communication 
center. 

On rainy days -and there are a lot 
of them in this region- interference on 
the line caused much trouble. 

Yet patrol linemen, with great ex- 
perience in detecting even the most 
obscure trouble spots, went over and 
over the line with this arbutus tree 
always in plain view. They never sus- 
pected it due to an optical illusion. 

They always saw it from the road -the 
opposite side to that shown by this pic- 
ture -and the wires appeared to pass 
behind the tree, without touching it. 

But, as the picture shows, the tree 
had grown completely around the 
wires, causing a considerable change in 
resistance when the wood was wet. 

FRANCIS DICKIE 
Heriot Bay, B.C. 

RADIO -ELECTRONICS 



ELECTRONIC LITERATURE 

Any or all of these catalogs, bulletins, 
or periodicals are available to you on re- 
quest direct to the manufacturers, whose 

addresses are listed at the end of each 
item. Use your letterhead -do not use 

postcards. To facilitate identification, 
mention the issue and page of RADIO. 

ELECTRONICS on which the item appears. 
All literature offers void after six months. 

MINIATURE TUBES 

The 6th edition of the CBS -Hytron 
Reference Guide for Miniature Elec- 
tron Tubes lists all miniatures to date, 
regardless of make. 

Characteristics are given for 250 
miniatures, 87 of them new since the 
5th edition. The Guide also includes 
111 basing diagrams and indicates 
similar larger prototypes. Numerous 
operating conditions for individual tube 
types are described. 

Copies gratis from CBS- Hytron, 
Danvers, Mass. 

STANDBY POWER 

Onan's Electric Power for Communi- 
cations Systems shows examples of 
portable and mobile electric plants 
providing primary electric power for 
mobile TV studios, radio remote broad- 
casting units, television maintenance 
trucks and mobile civil defense centers. 
Other illustrations describe the units 
used as standby in county police de- 
partments, taxicab dispatching offices, 
telephone companies, and radio sta- 
tions. 

Request Form A -307 from D. W. 
Onan & Sons, Inc., Minneapolis 14, 
Minn. 

BATTERY INDEX 

NEDA has released the 1953 edition 
of its B y Index, a cross- reference 
of com ive and interchangeable 
numbers. is index supplies a prac- 
tical method of numbering for identi- 
fication of the various battery types. 

Free on request to National Elec- 
tronic Distributors Association, 228 N. 
LaSalle St., Chicago 1, Ill. 

CERAMIC CAPACITORS 
Sprague has released catalog C -650 de- 
scribing its ceramic capacitors. It cov- 
ers more than 375 models with 11 dif- 
ferent voltage ratings from 300 to 
20,000 volts d.c., and with physical 
types ranging from subminiatures to 
molded plastics. New listings include 
precision cup ceramics, precision metal - 
clad tubulars, and ceramic trimmers for 
industrial instruments. 

Available at no cost from Sprague 
Products Co., 81 Marshall St., North 
Adams, Mass. 

OUTPUT TRANSFORMERS 
Acrosound's new output transformer 
catalog contains 6 full schematic dia- 
grams of audio amplifiers, including 
the Ultra -Linear, 6V6, 6L6, and Wil- 
liamson amplifier circuits. 

Available free on request to Acro 
Products Co., 369 Shurs Lane, Phila- 
delphia 28, Pa. 

SEPTEMBER, 1953 

.---98111101111411145 rwtswwww 
814 

i, .1,I± 711 
---1(±2)0 

-tiY`r' 

157 

4.411 
ON 

Now the most complete 
Sweep Replacement Line. 

Simplify your replacement problems with 
the RAM combination of vertical com- 
ponents, horizontal output transformers, 
deflection yokes, width and linearity coils. 
RAM, as original manufacturers, assures 
you the highest quality and performance 
standards. 

RAMFor complete specs and local jobbers name, write Dept. RE For 

SALES CO IRVINGTON, N.Y. 

BARGAINS BARGAINS BARGAINS 
Famous 
STEVE -EL 
BRANDED 

IA7 
1133 
IP5 
165 
155 
lu4 
lU5 
1%2 
1V4 
5U4 
5W4 
,A] 
GAR 
GAGS 
r,A55 
GALS 
GAUS 

59 
.61 
.54 
.56 
.48 
.48 
.48 
.63 
.48 
.7 
.6 
.62 
.51 
6i 
1+ 
.41 
43 

TUBES 
GAVE, 
6655 
6AOS 
6AT6 
6664 
688 
68416 
68C5 
613E7 
68E6 
6BG6 
68146 
68J6 
6886 
6C4 
60136 
6CD6 

.37 
.49 

.37 
.52 
.S2 
.5 
.58 
.86 
.8 

1.21 
.62 
.53 
.74 
.34 
.48 

1.21 

6J5 .. 
616 .. 
656 
SLOG 
654 
6557 
6SG7 
6587 
65L7 
65147 
6507 
6587 
61111 
GU6 . 

SUFI . 

6V6GT 

.49 
.37 
.79 .1 
.89 
.44 
.52 
.49 
.49 
.52 5 
.42 . 
.74 
57 
.76 
.46 

rve 
6W4 
6W6 
6%4 
6x5 
7C6 
7N7 
7%7 
12A6 
12AT8 
12AT7 
12AU8 
I2AU7 
12AV8 
126%7 
12577 
128A6 

All Brand New 
Individually Boxed 
FAR BELOW WHOLESALE COST! 

.52 

.42 

12BA7 
1211E8 
12567 
12557 
1261.7 
12587 
12507 
14ÁF7 
14147 
1978 
251108 
25W4 
25L6 
2526 
35E5 
35L8 
35W4 . .37 

35Z5 
SOBS 
SOCS 
SOLE 
80 
11723 

.31 

.48 
17 

.48 

.3 
.36 

SPECIAL 
DISCOUNTS 

waG.e i 5% 
Asst 
100 :10% 

SUPREME 
TESTERS 

Model 600 - 
Tube 6 Set 

Tester 

$8995 

/9 95 
Tube i aattert, 
Model 816- $ 

Vh í 
Tester 

Now you can own an intercom that has n 
thousand uses at a price you would nor- 
mally pay for a kit. This intercom comes 
housed in wooden cabinets completely 
wired and ready to operate. Outfit con- 
sists of one master, one sub station and 
fifty feet of two wire cable. Ideal for home 
as baby sitter. Perfect for office or factory . 

Order now as quantities are 

YOUR 
Rd. 

YOUR COST COMPLETE only... 

Writs for new 

Fall catalog 
just off the 
press 

Minimum or- 
der $5.00 

Visit our new 

store 166 
Washington 
St., N.Y.C. 

WEN ELECTRONIC 
SOLDERING GUN 

250 watts. 
Choice 

9 
of red, I 

green, each 
black. 

Lots of 3. $8.64 

STEVE -EL ELECTRONICS CORP. 
Dept. E -9 61 Reade St., New York 7, N. Y. COrtland 7-0086 
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ASSEMBLE A 

TRANSVISION 

TV KIT 
Pay as You Wire $ 

TWILL HELP YOU to start learning 
TV the practical way - by 

assembling a TRANSVISION TV KIT 
in EASY STAGES. For only S39 you 
get PACKAGE 01 (standard first 
pkg. for all of our kits). This pack- 
age gives you the BASIC CHASSIS 
and over 450 TV COMPONENTS with 
complete Instructions, Drawings, 
Photos, Service Booklet, and 
year's subscription to my "TV and 
Electronic Notes". When ready, 
you order the next stage (pkg. #2). 
etc. Low prices make your complete kit a terrific buyl 

Down Payment 

Shows 6 C?ut TV Kit:: 
DELUSIVE: Only Transvision N Nits 
are adaptable to UHF. Ideal for 
FRINGE AREAS. Ne Previous Technical 
Raauledge required. wate now! 

TRANSVISION, INC., Dept. RE9 

NEW ROCHELLE. N. Y. 

MAIL THIS COUPON TODAY. - f I Mr. D. Gnaule, Educotianot Director 
TRANSVISION, INC. NEW KOCHFILE, N. Y. Dept. nee 

I0 I'm enclosing S deposit. Send standard kit 
PACKAGE '1, with all Instruction Material. Balance C.O.D. 

s send FREE copy of your new TV Kit Catalog. 

I Name 

I Address 

City State 

. . - ," ed 
Tremen. dous ' /0,7 Opportunities in 04 

7T0IN T V 
and COMMERCIAL TV 

TRANSVISION offers the 
only specially designed 
line of Coin-Operated and 

Commercial TV with the 

FREEVIEWERt 
ATTACHMENT 

(Pat. Pend.) 

This field offers rich re- 
wards to enterprising serv- 
icemen or dealers - on 
part time or full time basis. 

.*Tike Electronic Free - 

.viewer is a patented 
device which makes coin 
operation really pay off in 
a big way. Boosts revenue 
by "sampling" - by giv- 
ing a short freeview of TV 
programs to prospective 
customers. Works like 
magic in enticing sales. 

Get details now. 
TRANSVISION, INC. 

NEW ROCHELLE, N. Y. 

MAIL THIS COUPON TODAY . --e 
TRANSVISION. INC. NEW ROCHELLE, N. Y. Dept, RE9 

I Rush full details on COIN OPERATED TV. I 
e s 

Nome I 

I Address I 

City Stata J 

ELECTRONIC LITERATURE 

TRANSFORMER CATALOG 
United Transformer's Catalog 530 is a 
22 -page booklet listing the company's 
transformers, reactors, filters, and mag- 
netic amplifiers. It is illustrated with 
photographs, diagrams, and charts and 
contains an index and price list. 

Free on request from United Trans- 
former Co., 150 Varick St., New York 
13, N. Y. 

REPLACEMENT GUIDE 
Replacements for transformers and 
coils in all makes of automobile radios 
are listed in Thordarson -Meissner's 
1953 -1954 Automobile Radio Replace- 
ment Guide. Parts include vibrator, 
interstage and output transformers, 
oscillator coil, and input, output, and 
ratio detector i.f. transformers. 

Copies available on request to Thor - 
darson- Meissner, Dept. C., Mount Car- 
mel, Ill. 

TUNER DATA 
Standard Coil's 8-page Tuner brochure 
gives parts, prices, descriptions, and 
installation and performance data on 
their TV tuners and u.h.f. coil strips. 

The booklet has circuit diagrams of 
the Standard cascode and pentode 
tuners, trimmer locations, and mount- 
ing dimensions. How to adapt the 
tuners to split sound i.f. systems is 
also explained. 

Available free from Standard Coil 
distributors. 

TUBE PICTURE BOOK 

RCA Tube Dept. has published a pic- 
ture booklet of photographs, cutaway 
drawings, and exploded views showing 
structural details of electron tubes used 
in home entertainment, industrial, and 
military electronic equipment. 

The RCA tubes "dissected" in the 
booklet include: typical glass, metal, 
and miniature types; a subminiature 
triode; a thyratron ; a high -voltage rec- 
tifier; a power triode; a super -power 
triode; television picture tubes; studio 
and industrial types of television cam- 
era tubes; and pencil -type tubes. 

Available for 250 from Commercial 
Engineering, RCA Tube Dept., Harri- 
son, N. J. 

COMMUNITY TV 

Four booklets on Ampli- Vision have re- 
cently been issued by International 
Telemeter. These are "Planning an 
Ampli- Vision Community TV System ", 
"Antenna Site Equipment for Commu- 
nity Distribution Systems ", "Pole Line 
Equipment for Community Distribution 
Systems ", and "Engineering Services 
by ITC for Community Television 
Systems ". 

All four free, on request from Inter- 
national Telemeter Corp., 2000 Stoner 
Ave., Los Angeles 25, Calif. 

TRANSFORMER CATALOG 
Halldorson's Catalog No. 21 lists trans- 
formers, filters, chokes, reactors and 
television components. The booklet is 
illustrated and gives specifications and 
prices on all items. 

Free on request to Halldorson Trans- 
former Co., 4500 Ravenswood Avenue, 
Chicago 40, Ill. END 

BLAK -RAY SELF -FILTERING 
ULTRA -VIOLET LAMP 

BLAK -RAY 4 -watt lamp, model X -4, complete 
with U -V tube. This lamp gives long -ways ultra- 
violet radiation having a wove- length of 3654 
to 4000 angstrom units. Some of the substances 
made to fluoresce visibly when illuminated by 
U -V light are certain woods, oils, minerals, 
milkstone, cloth, paints, plastics, yarn, drugs. 
crayons, etc. This lamp is self -filtering and 
the invisible U -V rays are harmless to the 
eyes and skin. Equipped with spectral- finisn 
aluminum reflector. Consumes only 4 watts and 
can be plugged into any 110 volt 50-60 cycle 
A.C. outlet. Will give 2000 to 3000 hours of 
service. It weighs but 1% lbs. Approved by 
the Underwriters Laboratories and has a built - 
in transformer so that it may be safely used 
for long periods when necessary. Extra U -V 
tubes are available. 
Ship .t. 4 lbs. 
ITEM NO. 125 
UNUSUAL BUY $14.15 

POWERFUL ALL PURPOSE MOTOR 
Sturdy shaded pole A.C. induc- 
tion motor. 15 watts. 3000 rpm. 
3 "x2 "xl3/4"; 4 mounting studs; 
Vs" shaft, 3/16" diameter; 110- 
120 volts, 50-60 cycles. A.C. 
only. When geared down. this 
unit can operate an 18" turn- 
table with a 200 lb. dead 
weight. Use it for fans, dis- 
plays, timers and other pur- 
poses. Ship at 2 lbs. 
ITEM NO. 147 $2.45 UNUSUAL BUY 

WATTHOUR METER 
Leading makes- recon- 
ditiond. Ideal for 
trailer parks. 100.110 
volts, 60 cycles, 2 -wire 
A.C. S amp. Heavy met- 
al cose8' /1 "16'/4 "5 ". 
Easy to install. Ship. 
wt. 14 lbs. 
ITEM NO. 33 
NOW ONLY $4.50 

WESTERN ELECTRIC BREAST MIKE 
Lightweight 1 lb. carbon micro- 
phone. Aircraft type. Breastplate 
mounting, adjustable 2 -way 
swivel. Easily fastened straps. For 
home broadcasts, communica- 
tions etc. Complete with 6 foot 
cord, hard rubber plug. Shera- 
diced plate, non -rusting finish. 
Ship. wt. 2 lbs. 
ITEM NO. 152 $11.75 NEW LOW PRICE 

AMAZING BLACK LIGHT 
250 -watt ultra -violet light 
source. Makes fluorescent 
articles glow in the dark. 
Fits any lamp socket. For 
experimenting, entertaining, 
unusual lighting effects. 
Ship. wt. 2 lbs. 
ITEM NO. 87 $2.45 
A SAVING AT 

250 POWER TELESCOPE LENS KIT 
Make your own high powered 6 ft. telescope! 
Kit contains 2" diam., 75" focal length, ground 

and polished objective 
lens and necessary eye 
pieces. Magnifies 50x to 
250x. Full instructions. 
Ship. wt. I lb. 
ITEM NO. 123 $2.95 
YOU SAVE AT 

HUDSON SPECIALTIES CO. 
25 West Broadway. Dept. RE -9.53 
New York 7, N. T. 
I am eneInging full remittance for items circled below.. 
I110 aura to include shipping chargea.) 
OR, my deposit of S Shin balance C.O.D, 
MINIMUM C.O.D. ORDER S5.00. 
C.O.D. ORDERS ACCEPTED ONLY WITH 20% DRPQ5IJ 
INCLUDE SHIPPING CHARGES. 
Circle hers Wanted 

E7 147 33 

Name 

Address 

City Zone. . Stat. 

152 125. 123 

Pleas. Print Clerty 

RADIO -ELECTRONICS 



with TRIAD 

TRANSFORMERS 
Triad doesn't expect a serviceman to recon- 

struct or re- engineer a television chassis 
to accommodate a replacement part. 

For that reason every Triad 
television component is 

circuit tested. 
As an example, 

Triad's R -BS Series 
Power Transformers, 

listed below, are tube 
socket types for use where 

rectifier tube is mounted 
directly on the transformer. 

They are made for under -chassis 
or top -chassis mounting and are exact 

replacements for many popular chassis. 

Plate Supply 
Ten F laments -Volts and Amperes 
me. AC Volts DC Ma 

R Ires. 72SVC. T. 225 SV -3A 63V -10A 
6 3V -2 7A 

Tube socket type. wired lot 504G and designed to deliver 360V into 80 m I d 
Condenser. low capacity damper lobe winding 

..casa- 750 V C T. 180 5V -3A 6 3V -9A 
Tube Socket 1 

6 3V -2 7A 
yp.. wilted lot 5U4S and designed lo deliver 375 V into 80 m I d. 

condenser. low capacity damp.. tube wrnd,ng 

118891116 650V C T. 240 SV. -3A. 6 3V -9A 
6 3V - 9A 
6 3V -17A 

Tube socket type wired lot SUIS and designed lo deliver 325 V .irlo 60 m Id. 
condense, low capacity damper tube wmding 

-B means Horizontal Mount. S. Sockel Type 

Triad Television Components will simplify and 
speed your service work. See your jobber 

for Triad Television Components, cata- 
logs and replacements guides, or 

Write for Catalogs TR -53B and TV -53B 

v 

4055 Redwood Ave., Venice, Calif. 
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BOOK REVIEWS 

THERMIONIC VACUUM TUBES. 
Sixth Edition, by W. H. Aldous and 
Edward Appleton. Published by John 
Wiley & Sons, Inc., New York, N. Y. 
4% x 61/2 inches, 160 pages, Price $2.00. 

This book crowds much information 
into little space. It is written for those 
who understand physics and mathemat- 
ics but who have not specialized in 
radio. Because of its pocket size and 
concise manner, it is also handy as a 
review or reference work for radio 
engineers. Algebraic equations are 
given frequently. 

Early chapters discuss the construc- 
tion and characteristics of various 
types of vacuum and gas tubes. The 
presentatio;L is largely theoretical. A 
chapter on amplification includes ma- 
terial on the cathode follower, grounded 
grid amplifier, and negative feedback. 
This is followed by a short chapter on 
circuit and tube noise. Subsequent top- 
ics include rectifiers, voltage multipli- 
cation, tube voltmeters, etc., all briefly 
but basically. Converters, oscillators, 
and u.h.f. tubes are covered in the 
final chapters. IQ 

TECHNOGRAPH PRINTED CIR- 
CUITS. Distributed by Technograph 
l'rinted Electronics, 191 Main St., 
Tarrytown, N. Y. 51/2 x 81/2 inches, 47 
pages. Price $1.00. 

Printed circuits are used in hearing 
aids, TV front ends, and other minia- 
turized assemblies. They are also avail- 
able, ready -made, as coupling and output 
a.f. assemblies and attenuators for TV 
frequencies. This booklet gives an out- 
line of the Technograph printing process 
and lists some applications. 

One chapter discusses the advantages 
over conventional wiring. Briefly, print- 
ing permits saving of space (where the 
entire circuit may be rolled up or 
folded), automatic assembly, self -sup- 
port without metal chassis, and low 
loss at u.h.f where skin effect is im- 
portant. 

Several photos show the applications 
of the process to hearing aids, trans- 
former windings, pocket radios, and 
other devices. -IQ 

TV TUBE LOCATOR. Published by 
Harry G. Clain, 200 Clinton St.. Brook- 
lyn 1, N. Y. 81/2 x 11 inches, 26 pages. 
Price $1.00. 

Many set troubles are due to defec- 
tive tubes. This booklet has been pre- 
pared to help locate inoperative or weak 
tubes. The author has prepared layout 
charts showing the exact location of 
each tube in over 3,000 TV models from 
more than 110 manufacturers. Sets 
made between 1947 -1953 are repre- 
sented. The function of each tube is 
indicated by a letter like V for vertical, 
S for sound, G for background. Tubes 
having high voltage are designated by 
an asterisk. Fuses and rectifiers are 
also shown. 

In addition to the tube charts, a table 
lists various picture faults and shows 
which tubes to replace. Troubles include 
non -linearity, jitter, vertical bars, 
excessive brightness, and others. IQ 

I 1" 
L. Veltri, busy service- dealer 
of Westchester, N. Y., reports: 

I SAVED $940* 
by making a $59 INVESTMENT 

in a Transvision 
FIELD STRENGTH METER 

*Says Mr. Veltri: ". . The way I figure 
in the last 6 months I saved that much 
money in installation time alone . . . 

F, IIOV AC, 
, BATTERY 
OPERATION 

FIELD STRENGTH METER 
Saves 50% of Installation Cost 
Pays for itself on 3 or 4 jobs 

NO TV SET NEEDED 
Works from antenna ... 
Measures actual picture sig- 
nal strength directly from 
antenna. Shows antenna ori- 
entation maxima. Compares 
gain of antenna systems. 
Measures TVI on all chan- 
nels. Checks receiver re- 
radiation (local oscillator). 
Permits one man antenna 
installation. 

PREVENT WASTE OF 
SERVICING TIME! By 
checking antenna perform- 
ance with the Field Strength 
Meter, the serviceman can 
determine whether the TV 
set or antenna, or both, are 
the source of trouble. Call 
backs are eliminated. 

®>I 

Eliminate variables, 
insure accuracy with 
direct meter read- 
ings on the FSM. 

Don't lug sets. 
The Transvision 
FSM makes 
installation easy. 

Wide range: Measures fie d strength from 
10- 50,000 microvolts. Has Fringe Area Switch 
for weak signal areas. 13 channel selector. 
Individually calibrated on every channel. 

ADAPTABLE for UHF 
Model FSM -2, for 110V AC only. Complete 
with tubes. Wt. 13 lbs. ._..... ._..... _.... net $59. 
Model FSM -3B, for 110V AC and Battery 
Operation (all batteries and cables included). 
wt. 22 lbs. _.....- .- -- -....._ ._ _._ net ;79. 

Order direct from factory: 
TRANSVISION INC., NEW ROCHELLE, N. Y. 

FREE: Sample copy of "TV and Electronics 
°'aeo0 Notes ". Or send 50ç for year's subscription. 

RI T 1 flTRIAL O DAY 
0 DAYS. Ikon, 'nsbumenl 

Aoye 
took return il,' You wish 

Your 

and try fine 

:Prise less 10% (our. Poosl 
of be prom tl 

d n9in9 
P Y refunded. 

TRANSVISION, INC. 
DEPT. RE -9F NEW ROCHELLE, N. Y. 

( ) Send me Model FSM-2; -FSM-30 
( ) Enclosed find S deposit. Balance C.O.D. 
( 1 Enclosed find S in full 

1 accept your 10 Doy Trial terms. 

Nome 

Address 

City State 



Full -Wave Chid.* Types 
Current 
(Con- stns 36/21 54/42 130/1110 

tenuous) Volts Volts Volts Volts 

1 Amp. 51.35 52.15 $3.70 87.50 
2 Amps. 2.20 3.51 SAO 10.80 

214 Amps. 6.00 13.N 
4 Amps. 4.25 7.55 12.95 25.25 
6 Amps. 4.75 SAN 11.50 33.5$ 

10 Amps. 6.75 12.75 20.51 40.50 
12 Amps- 0.50 16.25 2S.S/ 45.5$ 
20 Amps. 13.2S 25.50 33.N 71.50 
24 Amps. 16.25 32.50 45.5$ 81.51 
30 Amps. 20.00 35.50 ..... 
30 Amps. 25.51 45.50 .. 

We can manufacture other Relent un Rec mers. Selen- 
1nm Reetlfler Supplias, XF1111S. . A Choke. 

New Selenium Rectifier Transformers 
PR1: 115 V.. 60 cycle.. in. 4 Amps 50.71 
SEC: 9. 12, 18. 24, wad 36 12 Amp. 18.71 
voila 24 Amp. 35.71 
Continuo. Rating. SO .Amp 55.71 

ID New Selenium Rectifier Chokes 
4 Amps. -.07 Hy. -.6 ohm 57.51 

12 Amps. -.01 Hy. -.1 ohm 514.15 
K Amp. -.151 My. .125 ohm 52135 
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STANDARD BRAND 

SPECIALS 
Tube Orden Over $S.00,w11b full 
rondttotee.npald To You la USA. 

Stock up on these excellent 
values in Standard- Brand, 
Dated G.E., Sylvania, RCA, T.S., 
N.U. etc., TV Tubes. Prices are 
below wholesale cost. Quanti- 
ties available from stock. Fully 
guaranteed on a 100 °0 replace- 
ment- money -back guarantee. 
0Z4 .55 MT6 50 6T8 99 
183 .63 6AÚ6 49 6U5 .83 
1L4 .40 6AX4GT ... .66 Ste .75 
IN5GT .. .60 68C5 62 6V3 .95 
1R5 .50 68E6 50 6V6GT .... .66 
1114 .... .70 61.1F5 .69 6W4GT .... .59 

68G6G 1.40 6W6GT .., .62 
114 .... .55 60)6 .80 785 60 
IN34A .. .69 68K5 .... .70 7H7 .70 
1N48 .... .50 61K7 .... .99 I2AT6 .63 
1X2 .85 6617GT .. .69 12AT7 .... .72 
2/24 2.2.5 68N6 .... .89 12AÚ6 .... .73 
2x2 .... .43 6006 .... .85 12AU7 .... .57 
364 .80 6807 .... .95 12A V7 .... .75 
30SGT .85 6017 .... .99 12Ax7 ... .65 
354 .55 6C4 .47 1211A6 .... .SO 

N4.... .75 6016 .55 120/6 50 
304G ... .49 6CD6 -G . 1.55 128147 98 
SV4G ... .90 6F6M ... .68 121Y7 .... 1 03 

5w4 .... .88 6116.... .58 12SÁ7 .... 69 
SY3GT .. .45 61SGT .. .45 125G7 .... 75 
6A8GT .. .75 6.16 .59 12517 .... .63 
6AM .... .60 6.9 .... .68 12SN7GT . .66 
bAC7 .... .77 6K6GT .58 1417 .75 
MGS ... .65 6K7 .65 19/G6G .. 1.30 
66G7 ... 1.10 616GA ... .98 3515 .50 
6A H4 ... .70 65G7 .70 5015 .50 
M)5 ... 1.00 6SK7GT ... .60 50(5 .50 
MKS ... .69 6517GT ... .59 304TH 7.75 
6A15 ... .48 6SN7GT .. .57 866A .... 1.28 
6A05 ... .58 654 .50 5654 1.10 
6A07 ... .70 6507.... .62 5814 1.75 
Abo". n o partial listing of out Iosei stock. You may 

order types not Wed at approx. the game swings. 

SELENIUM RECTIFIERS 

Buy 

Direct 
From 

M'facturer 

Ea Ma IV 
ELECTROMCS CORP. II 

1345 Liberty Street. N.Y. 6. N. Y. REctor 2 -2562 

Term.: 25% with Order. balance C.O.D. 
All nrehaadis guaranteed. F.O.O. N.Y.C. 

ADVERTISING INDEX 
Adelman. Nat 11 
All Channel Antenna Corporation 25 
Alliance Manufacturing Company. 10, 
Allied NO Corooration .... 13 
Almo Radio Company 103 
American Phenolic Corporation 118 
American Television & Radio Company 95 
Amplifier Corporation of America 

51 Arkay Radio Kits. Inc. 1 
Astren Corporation 27 
Atlas SOUnd Corporation 94 
Andel Publi 152 
B arry Electronics 160 
B ell Telephone Labe. . 89 
B londer -Tongue Labs. 150 
B rooks Radio i TV Corp. 100, 101. 102 
Buchan Co.. R. /. .. .. 133 
CBS Hytron (Div. of Columbia BroWeuting Oyesen.) 26 
Cannon Electric Company 137 

6 
Capitol Radio Engineering Institute 
Centralab -Div. of Globe Union C.-ntuy Electronics Company 153 
Channel Master Corp. 16, 17 
Chicago Standard Transformer Corp. 144 
Cisin, N. O. 151 
Cleveland Institute of Radio Eletronir 9 149 
Coast Electronics 154 
Columbia Wire i Supply Co. 160 
Commissioned Electronics' 154 
Concord RadI io 94 
Cornell- Dubilier Electric Corp. 154. 146 
Coyne Electrical i TV Radio Scheel 131. 117, 143 
Crescent School 154 
Davis Electronic, 122 DrForest' Training, Inc. 7 
Drlco Radio (Div. of G I Meter' Coro.)........ 129 
DuMont Labs.. Inc., Allen . Inside Front Cover 
Editors i Engineers. Ltd. 94 (di ie Electronics 136 
Electro- Voice. Inc. 12 
Electronic Instrument Co.. Ine. 26. 140 
OenerI Cement Mfg. Co. 105 
General Electric Company 21 
General Test Equipment 156 

n back Pohl ictions, Inc. 128 
Good. Inc.. Don 130 
Greylock electronic Supply Company ls5 
Heath Company 66 -77 Inclusive 
HI -Lo TV Antenna Corp. 119 
Hudson Specialties Co. 150 
Hughes Research i Development Late. 152 
Indiana Technical College 159 
Inatructonranh Company 117 Intenational Correspondence School 11 
Jackson Electrical Instrument Co. 78 J. Ind. lee 142 
June. S «eilty Company 178 
Jones i Lauoblte Steel Corp. 112 
Kay Townes Antenna Company 124. 125. 133 
LaPointe Electronics. Inc. s. 79 
Leotone Radio Corp. 122 Littellu se. Inc. 149 
Lowell Manutactur inn Co. 136 Macmillan Company, The 161 Mallory i Co., Inc. P. R. Inside Beek Cover 

, 
Mattison Television i Radio Corp- 145 IncGraw.Hill Book Company 161 
Merit Coil & Transformer Corp. 10 Midwest Radio & TV Corp. 111 
Mosley e,t,opettl« 116 
Moss Electronic Distributing Co IlS 
National Electronics of Cleveland 116 National electric roducts Corp. ........,. . 97 
National Radio Institute 16, 20 National Schools 3 
Neal Electronics Ina 
ORr ba 

e 
h i Reimus 152 nhmite Manufacturing Co. 90 ninon Radio Warehouse CO. 162 rtunity Adlen RR 

Perms -Powe Co. 120 Permo. Incorporated 145 
P hil Corp. 93 
Phillips Tub. Co. 

52. 
134 

Precise Development Corp. 132 Precision Aooaratus Co., Inc 150 Premier Radio TV Su Pnly IDiv. Continental Co., 91 Pre- robe Co. 123 Progressive Electronic* 128 
RCA Institutes, Ine. IS 
RCA Victor Division (Radio Corporation 

of America) aek Cover 
Rad -Tel Tube Co. 153 
Radeleo Manufacturing Co. 108 
Rediare Corporation ell. 122 
Radio City Products 99 
Radio Recentnr Co., Inc 119 

RADIO SCHOOL DIRECTORY 
(Page 163) 

American Electronics Co. 
Candler System Co. 
Capitol Radio A Enni nee.inq Institute 
Indiana TechnicaI College 
Indianapolis Electronic School 
Milwaukee School of Engineering 
RCA Instituf s, Inc. 
Tri -State College 
Veinal-ohm Technical Institute 
Western Television Institute 

Radio -Television Training Assn. ... 21 
Ram Electronics Sales Co. 157 
Rauland Corp.. The 
Raytheon Manufacturing CO. 14 
Regency Div. (I.D.E.A.. Inc.) 130 
Rider, Inc.. John F. 104 
Rinehart Books. Inc ..80, 120. 142 
Ro.e Company 142 
Sams Company. Inc., Howard W. - 06. 141 
Sa gaga mo [Iectr ie Co. 114 
Scala Radio Company 116 
Schott Co., Walter L. 121 
Science Fiction. 12e 
Service Instrumente Co. 149 
Shure rother.. Inc. 82 Simpson Electric Co. 117. 123 
Skyline Manufacturing Co. 63 
Sprague Products Co. 63 Stn -Burn adiori. of Radio 30 
Stan-Burn ledig i lÌeetronics Co . 130 
Stephen Sales Co. 157 
S e Electronics Corp. 157 
Supreme E one 124 
Talvania Electric is nos nee. 24 
Tab 123 
Tard a Company. Inc. 123 
ToobnI . Inc.. Sartres 113 
Technical Rol Enteenca Co. stn Tel.m.tlo rl..., Inc. 118 
Tele.00nd 1 

Corp. 
«. Ine. 939 

Televis orp. 117. 146 
Television rdw re Mfg. Isst HYte Ins 
Television Nordware Mfg. CO. IOS 
Tones. Inc. 0 
Trrnsle 155 
Transamerica Ele<tronla 155 
Trans vision. Inc. 158 . 159 
Triad Transformer Mfg. 

Company 
159 

Trio Manufacturing Company 111 
Triolen Instrument gat 111 Tn l Electric CO. 18 
Turner Co. 22 
Unitee, itetl Leeds Labs. 114 
University LPuducts ro 307 
Utah Radio Products CO., Inc. 56 

Ward 
a Pod Television 

Coro. 
156 

Products Coro. 127 
minivan.. 0(...iCC Corp. 17 Wh.li sale -a r Corp. 151 
Wholesale Radio Tart. 

Co. 
Inc. 154 unruisor ducts Tube O. 117 

Zin <lo Protlucts 117 

Radio -Electronics does not assume responsi- 
bility for any errors appearing in above index. 

EW 
UHF ANACONDA 

FOAM POLYETHYLENE 

Transmission 
Line 

4 

M_ 

Has all channel recep- 

tion for both UHF 

anc VH6 

High strength 22 Ga. solid 
conductors firmly enclosed and 

accurately spaced in foamed 
polyethylene. No danger of im- 

pedance changes due to crush- 
ing of cable. Uni- cellular con- 
struction provides all the advant- 

ages of an oir dielectric so neces- 

sary for UHF in a strong, solid 
type cable. Ideal for use in coastal 
areas where salt air deteriorates or- 
dinary transmission lines. Installs as 

easily os flat television line. 

Write for Samples and New De- 
scriptive Literature Sold through 

recognized jobbers only! 

"National distributors and warehouse 
for ANACONDA densheath television 

and radio wires and cables" 

C50rirn8rcv9 
WIRE & SUPPLY CO. 
2850 Irving Park Road Chicago 18, III. 

RADIO -ELECTRONICS 



¿et these antenna 
experts help you 

To be sure of getting the 
most out of the antenna 
system at any site, use 

Noll and Mandl's 

Television 

and FM 

Antenna Guide 
Botha practical installation handbook 

and a clear, understandable text on v.h.f. 
antenna theory, this book gives you all 
the information you need to choose the 
best antenna for a particular site and 
install it for best performance. 

You'll be equipped to deal with the 
many individual problems you meet in 
weak signal and fringe areas and other 
difficult sites. You'll know, without trial 
and error and with minimum testing, 
which type of antenna will give best 
reception, how to place it to best advan- 
tage, and how to reduce interference, 
overcome ghost reception, boost signal 
strength, etc. 

The authors, both well known writers 
on TV service problems, have made ex- 
tensive tests on antennas. The data they 
give here on antenna characteristics and 
comparative performance is complete 
and ACCURATE. 

Is this book on 
your work shelf? 

Mandl's 

Television 

Servicing 
THE NEW REPRINT of this widely 

used service guide includes new data on 
the cascode tuner, servicing newer types 
of i.f. systems, automatically focused 
tubes, UHF station listing and antenna 
calculations. transistors and other recent 
developments. All faults likely to occur, 
including those hard -to -find troubles, are 
dealt with in the clearest, most practical 
way. A master index enables you to turn 
directly to procedures for locating and 
correcting any particular flaw in sound 
or picture. 

The Macmillan Company, 60 Fifth Are., N. Y. 11 

Please send me the book(s) checked 
below. 1 will either remit the full price 
plus small delivery charge, or return the 
book(s) in 10 days. (Save: Enclose 
check or money order and we pay de 
livery charge). 
TV & FM Antenna Meet II's TV Servicing, 
Guide, $5.25 $5.50 

Signed 

Address 
Tel. serer good only within continental Molts of 

is 

SEPTEMBER, 1953 

1BOOK REVIEWS 

SOUND REPRODUCTION, Third Edi- 
tion, by G. A. Briggs. Published by 
Wharfedale Wireless Works, Bradford 
Road, Idle, Bradford, Yorks, England. 
51/2 x 8% inches. 368 pages. Price 
$6.75. 

Speakers and enclosures seem to be 
the least understood links in any sound 
system. This is due to the many factors 
involved in reproduction, some of which 
are difficult to measure exactly. This 
author recognizes the empirical nature 
of the subject and has made numerous 
tests and comparisons involving baffles, 
cabinets, vents, horns, damping factors, 
etc. Actual results are shown by oscillo- 
grams and frequency curves, through- 
out Part I which is entitled "Loud- 
speakers." 

The first part also includes various 
related topics such as intermodulation, 
the mechanism of the ear, and cross- 
over networks. The latter topic il- 
lustrates typical circuits so there is 
no need for calculation by the reader. 

Part II discusses recording. The 
treatment of tape recording is brief 
but clear. Technique, amplifying sys- 
tems, and maintenance are described. 
A more lengthy discussion is provided 
for disc recording. Photomicrographs 
show the effects of wear on needles and 
records. The last chapter compares 
pickups and filters. 

Throughout the volume this author 
uses an easy -to -read style and a prac- 
tical approach. IQ 
It .t I) I OTRON DESIGNER'S HAND - 
II001x, Fourth Edition. Edited by F. 
Langford- Smith. Reproduced and dis- 
tributed in North America by RCA 
Victor Division, Radio Corporation of 
America, Harrison, N. J. 51/2 x 8% 
inches, 1,482 pages. Price $7.00. 

Those of you who have at times 
thumbed through your well -worn copy 
of the third edition of the Radiotron 
Designer's Handbook can get a vivid 
idea of just how far we have progressed 
in radio design just by holding this new 
edition in your hand. This work (monu- 
mental is the only word that will fit) 
bears about the same relationship to 
the first edition, brought out in 1934, 
as a tree would have to its seed. 

Covering the design of radio and 
audio (but not TV) circuits and equip- 
ment, containing over 1,000 illustrations 
and more than 2,500 references, cross - 
referenced with an index of more than 
7,000 entries, this book could be dubbed 
the "bible" of radio art. The section 
on radio tubes alone would make an or- 
dinary book. Fairly early in the book, 
we go through chapters on tube testing, 
network theory, transformers, wave mo- 
tion and theory of modulation, tuned 
circuits, and inductance calculation. 

The audio engineer will find here 
enough design material to keep his 
slip -stick fully employed. And since 
mathematics can slip away from us 
easier than the proverbial dollar, we 
have an entire chapter starting with 
arithmetic and the slide rule, through 
differential and integral calculus, and 
ending with Fourier series and har- 
monics. That isn't all. We still have 
transmission lines, r.f. amplifiers, os- 

(Continued on page 163) 
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You can be 

sure you'll pass 

your FCC exams 

Use the question -and- 
answer guide that's 
given passing scores 
to countless men for 
twenty years 

New 111/1 Edit' 

RADIO OPERATING 
QUESTIONS AND ANSWERS 

J. 1.- Hornung 
Hopkins Engineering f : puny 

and Alexander A. Mckenzie 
Associate Editor, Fhettronirs 

545 pages, 139 illustrations, over 
1900 answers, $6.00 

l' YOU had taken your first FCC exam back I in 1921, the heavy odds are you'd have gotten 
ready for it by studying the first edition of 
Hornung's book (then it was the famous "Nilson 
and Hornung's Questions and Answers "). It helped 
thousands then; it's since gone through ten edi- 
tions that have kept the fast pace of changes in 
FCC requirements and big advances in the field. 

Now comes the new eleventh edition 
brought up to date to follow the new FCC study 
guide question for question arranged by 
topics so that it's easy to study, handy for ref- 
erence built for lasting value by showing 
you how to keep up with month -to -month changes. 

In this book you get a full, accurate "passing" 
answer to every question in the FCC Study Guide -an answer so complete that, no matter how 
the question is phrased on the exam, you will be 
able to get it right. 

What you get in the new edition 
of this long- popular and proved book: 

Answers to all questions suggested for study is 
the FCC "Study Guide and Reference Material for 

Commercial Radio Operator Examinations, Revised 
February I. 1951." The book gives complete specific 
information on radio law, operating practice, and theory -for Comm I radio operator examinations of all the 
various license grades. 

1/"" 
C ge of every element in the FCC exams, 
including the advanced ones of element 7 (air. 

craft radio -telegraph) and element 8 (ship radar). 
The newer Q -codes for special purposes, time- 
signal information. word lists. and the like. 

New material covering changes in the law, radar, 
and operating practice. particularly as it applies 

to the newer mobile services (offer good in U.S. only). - SEE THIS BOOK 10 DAYS FREE - 
MIcGraw.11i11 hook t: u., 327 u. II st., 's : 36 
Send me Hornung and McKenzie's RADIO OPER- 
ATING QUESTIONS AND ANSWERS for 10 day.' 
examination on approval. In 10 days I will remit 
86.00, plus few cents for delivery, or return the 
book postpaid. (We pay for delivery if you remit 
with this Coupon; same return privilege.) 

Name 

Address 

City Zone. ...State 
Employed by: RE -9 I 
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MAIL YOUR ORDER TODAY -OLSON WILL RUSH IT RIGHT AWAY! 
24 DRAWERS 

12W High, 12W Wide. 
6' Deep 
72 COMPARTMENTS 

STOCK NO. X -334 
SINGLE. 

LO Ó9S 
Fa 57 95 
LOTS TS 

O 

OF 

BRAND NEW 
ALL -METALr 

PARTS CHESTS 
Olson gives you a chance to load upon these 

famous make Parts Chests for less than HALF 
THEIR REGULAR PRICE. Case is heavy. welded 
Dora- Steel, strong and sturdy with handsome 

48 DRAWERS grey enamel finish. Drawers are ALL -ALU- 
MINUM -1V. deep. 2Wwide,5K'Iong. Each 

2254'High, 1254Wide drawer has 2 removable sliding partitions. 
6' Deep Indes cards provided for insertion in curd 
144 COMPARTMENTS holder on front of each drawer. 
STOCK NO. X -335 Order your share while they last. Keep all 
SINGLE, those small things handy-such as Nuts, 

EACH . 395 Chests 
may be asoS 

for 
rpretcue. 

RYTEL PICTURE TUBE REJUVENATOR 
STOCK NO. T -113 
SPECIAL PRICE 

WHILE THEY 
LAST 

ONLY 
$795 

NI -FI DELUXE MODEL 
Equipped with "Turnover" cartridge 

for 33tá needle. 
46 

RPM 
side 

d the other aide for 78 RPM discs. Both 
sides equinned with precious metal long-lasting tips. Rerrular retail price 552.50. Sling. wt. 15 Iba. 

Stock No. RA-113 
Ringle. ach 
$22.99 
Ea., Lots of 
3 

Olson gives you Ant crack at these famous 
Rytel Reactivetors at almost a 50" reduction. 
A Service Shop and Dealer Must Give new life 
to those low emission picture tubes by increas- 
ing cathode current. For use on any size picture 
tube. Handsome black crackle metal case with 
full instructions. Make Money Rejuvenating 
Picture Tubes. Reg. Wholesale Price 114.95. 
Shpg. wt. 31ós. 

Sets a record! But Gently 
3-SPEED GENERAL INSTRUMENT 
AUTOMATIC RECORD CHANGER 

WITH GENUINE ASTATIC 
"TURNOVER" CARTRIDGE 

Changes All Sizes -7. 10. 12" 
All Speeds- 331/,. 45. 78 RPM 

This General Instrument Record Chaneer has turned out to he Ola'n'. ALL TIME BEST SELLER. For Good Rea.ons. too! It performs 
like the Pace- Setter It Is-the smoothest running changer on the market today. Records slide 
gently down the spindle -no chance of damag- ing those valuable records. Simple to operate -because It Is precision-built by craftsmen 
who have had years of experience. thus Insur- ing years of trouble -free performance. 
Changer may he connected to any Radio. TV or Amplifier. Clever 'touch -Plate" allows you 
to reject record at will. Genuine Asaile Turnover" Cartridge Is Included at this fabu- 
lous low cost. Of course they're Brand New. In original factory-sealed cartons. and guaranteed IOOr'n by Olean and the manufacturer. 
Operates on 115 Volts AC. 60 Cycle. Base lze 
belowx 

121 ". 51/2" shore pate and 3AS. 

6 -TUBE CUSTOM AUTO RADIOS 
Here'. your chance to save plenty on these national'? famous CUSTOM AUTO RADIOS. Simple to install - 
na cables, no braokete, no holes to drill. Install In to 4 minutes. Custom -built to fit In dash of each model 
car listed. Six tubes Including rectifier -2 being dual - 
purpose -thus you really get 8 -tube performance. Dy- comic speaker with powerful Alnico 5 permanent magnet. Easy vision slide -rule dial. Beautiful ham - 
mertone finleh. Shpg. wt. 18 IDs. 

STK. NO. 

RA-300 

RA-351 

RA-142 

RA-200 

RA-MI 
RA-124 

RA-I00 
RA-151 

RA-152 

MAKE OF CAR 

Chevrolet 
Chevrolet 
Chevrolet 
Dodge 

Dodge 

Dodge 

Ford 

Ford 

Ford 

YEAR MODEL 

1949.1950 

1951-52 

1953 

1949.1950 

1951 -52 
1953 

1949.1950 

1951 

1952 

RCA 
NE.TV LINE 
COUPLER -.- Stock No. 

RA132 

#]99 
EACH 

Made by RCA 
and used on their 
production lines. 
Copper Case 354 
a 354' 2', fully 

shielded with built-in deck and remov- 
able covers: 2 amphenol silver plated 
co-aaial plugs: 1- RCA,616tube. socket 
and shield: 3 -.1 mid. 400 volt tubular 
condensers: 2 mica condensers: 5 re- 
sistors, gadder, choke and slug tuned 
coil. Shpg. wt. 31bs. 

ONLY WILCOX-GAY Recordio TAPE RECORDER 

with PREST- O -MATIC push -button keyboard 

gives Maximum performance for Lowest cost! 
DUAL SPEED -Records at STOCK NO. AMP -17 
1y/s" and 33/4" per second 

Records for 2 hours on half of a 7' 
reel plus another 2 hours on other 
half at IV/s" per second; and at 
the 33/4" par second sure you can 
record full hour an each half of 

-Inch reel. 5041000 CPS. 
This is the famous DeLuse Wilcox -Gay Recorder 
that retails all over the country for $179.95. 
Naturally 

Guaranteed 
are all brand new. In factory 

GBaled cartons and Guanteed loos v by Wilcox. 
ay and Olson. 

How can we sell this outstanding value for such 
an amazing low price? 
The *newer Is simple . our main purpose In 
this business Is to offer the highest quality for 
lowest cost . . . and the Recordio is a perfect 
example. 
Record those treasured "Family Hiehllgtta" . . . 
or your favorite music, broadcasts. friends or 
parties. Use It In your business for dictation. 
meetings. speeches, etc. Portable Recordio Is 
also a valuable aid In Schools. Churches. and 
Clubs. 
Remember . . It's completely Automatic . . . 
the anger -tip control. are ao simple even 
child can operate It. And we're offering the 
finest Recorder we've ever featured at LESS 
than Dealer's Cost. 

INSTANTANEOUS RECORDING OR PLAYBACK. 
2- SPEEDS. RECORDS. PLAYS BACK. ERASES. 
LOOK AT THESE QUALITY- PACKED FEATURES: 
Five Prest- o-matic" Controls allow Instant 
choice of all operating functions high speed 
forward and reverse. record, stop. and playback. 
Handles up to 7" reels. Neon Indicator shows 
Normal and Overload level*. Full Range Vail. 
able Tone Control allows maximum brlllland 
to deep. rich bass tone. Volume Control bass 
and treble compensated for best reproduction. 
COMPLETE. . READY TO OPERATE. Included: 
Weatherproof Controlled Reluctance Microphone. 
Radio . Phone . . TV Input Jack permits 
recording from radio. phono or TV speaker voice 
coil by means of patch cord. External Speaker 
Jack for external speakers automatically discon- 
nects Internal S^ x 7^ elliptleal P.M. Speaker. 

Tubes 60J7. BAQS. 12A7í7. 6X4 Rec- 
tifier. 7 ft. Cord. Handsome Removable Cover. 
Operating Instructions. Size: 12" x 14" x 9" 

23 Ihs. complete. 110.120 Volt 60 Cycle 
AC. U.L. Approved. 

BRAND NEW PLASTIC 
BASE RECORDING TAPE 

600 Ft. REEL 1200 Ft. REEL 
STOCK NO. 

29 X -249 
singt., ea. 

oath 52.19 .gelt 
Lob of 30 

STOCK NO. 
X -275 

Single, ea. 
$1.4111 

Lots of 10 

64 
the 

on high oquality RECORDING TAPE. 
a large manufacturer had to sell his Inven- 
tory and he unloaded the whole deal. Olson 
now offers You this high grade fully euar- 
anteed recording tape at prices which defy 
competition. Standard 1/4" wide. 000 and 
1200 ft. lengths. Frequency response 50 
to 8.000 cy. Plastic Reel included with 
each. Shpg. wt. ea. I lb. 

I2"CO-AXIAL 
SPEAKER 

CNOICE OP ANY MODEL #419 
STK. NO. MAKE OF CAR YEAR MODEL 

RA -IM Ford 
RA-451 Hudson 

RA -751 Henry J. 

RA -143 Mercury 

RA -200 Plymouth 
RA -651 Plymouth 
RA -125 Plymouth 1953 

RA.551 Studebaker 1950 -1951.1952 

1953 

'46. 49.50.51.52 

1951 -52 

1952-53 

1949 -1950 

1951.52 

3 -SPEED AUTOMATIC 
PORTABLE 

RECORD PLAYER 
Complete With Latest Model VM 
Changer, Amplifier. Speaker and 
Portable Carrying Case. 

STOCK No. $4595 
RA145 

RELAYS 
CHOICE -ONLY 

$199 
EACH 

CONVERT 
SV DC 

TO 111V AC 
STOCK NO 
RA -104. ONLY 

$10.63 
STOCK CON- Now you can have all the advan- 

NO. TACTS OHMS USE toges of a 110v AC power supply IN 

SW-30 SPOT 30 6ío 12 V. YOUR OWNCAR!Converts 6e DC te 
119v AC 60 cycle with capacity to 

SW-4I SPST 3000 Plate Sens. 45.50 watts. Fully filtered. lust plug 
4W -24 SPST 5000 Plat. Sera. incigarlighter and operate portable 

SW -29 DPDT 6000 Plate Sam. 
phonos. radios, dictating machines, 
lights, electric shavers, etc. Slightly 

Made by Allied and Potter-Brome larger than cigarette pack! Ideal tor 
field. Saver contacts. Size: IY.' z picnics, camping, summer traveling 
154. a 2'. Shpt. wt. each I lb. pleasure. Shpt. wt. 5 lbs. 

$1295 
Stock No. S-168 

Our new 1953 Model. Guaranteed to outperform any speaker in 
Its price class. Equipped with two "high coneentratton Alnico 
5 magnets and high frequency diffuser. The 12^ section de- 
livers the bass while the inner 3" tweeter speaker section de- 
livers the treble tones. Together they give you "living tone." 
This speaker Is unconditionally 

m 
rebind 

o 

guaranteed to satisfy even the 
critical most 

Only two wires to connect oto any radio or amplifier. Voice coil 
Impedance 8 ohms. Frequency response 30 to 17, 500 cps. 
Ship. set. 10 lbs. 

10 WATT HI -FI PUSH -PULL AMPLIFIER stock No. % 
AA -103 

Ballu -In Pre -Amplifier G -E Cartridge Input I "i ti 
Treble and Bau Boost All- Aluminum Chassis # WITH .! 

1 
1 

t', f I I, 

Push -Pull Output Multiple Speaker Impedances TURFS 
Bombshell Value! It's unbelievable. A full 10 watt HI-FI Ampli- 
fier. completely assembled and ready to Play. Has built -In PRE- r 
AMP for G. E. and slmllar types of magnetic pickups. 4 Inputs: , 

1 crystal phono. 1 rtutenetIc phono, 1 radio. 1 mike. Controls: - 

1 Bass, 1 Treble, I Volume, 1 Phono-radio Switch. Output Imped- ' - -- -- -.- . _.. ,. 
since.: 4. 8, 16 ohms. Peak Power output 17 alts. 
Order this amplifier today and sea what brilliant. realletippatone It will deliver. 

price. 
Supply Ix limited. 

is at less' than 5r5 of,1Me distortion 
operated. 

Tubes: 1 -8SL7. 1-68C7. 2-696. V9 1 -5V3. Complete 0itth 
you shouldetake' advaantagexof the Combination Dealboffered beelowed 

with any phono or speaker but 

COMBINATION 10 WATT HI-FI 

DEAL! COMPLETE WITH 

Regular$84.50. Changerplayslwelve 
7' discs (3355 or 45 RPM); twelve 10' 
or ten 12' discs (33% or 78 RPM).100^ automatic in oper- 
ation. lust stack on the records. Motor shuts off after last disc. 
Turnover cartridge for playing all speeds. Two osmium 
tipped long life needles. Alnico 5 PM heavy duty speaker. 
Volume and tone controls. Simulated Alligator case 17 a 15 it 
8'. 115V. 60 cy. AC. Factory sealed cartons. Shpg. íN.21 Iba. 

STOCK No. L -49 

PERMEABILITY TUNED AM FRONT END 
3 for BRAND NEW! PARTS ALONE WORTH $4.50. 

55.50 Used In standard broudenat receivers In place 
.,f variable ndeneer and associated parts. 
Self contained- includes antenna, tuned r -i 
and oscillator coils, dual trimmers. Designed 
for linear dial calibration through approxi- 
mately 340° rotation by means of concentric $1s9 ram and lever drip. Connects directly tu 

EACH gilxer grid and r-f grid to make complet,- 
i er. ver. Mounted on plate 514" x 55k ". 
Ins truc tines .ncluded. Shpg. wt. 1 lb. 

COMPLETE TV ANTENNA 
A complete stacked array. Made by 
famous manufacturer whose name and 
brand is on every factory sealed carton. 
Look what you get: 2 Six- element cont. 
cal hays. I pair Q" bars. 2 Five-foot 
mast sections, 80 ft. 300 ohm twin line. 
5 Standoff Insulators. 1 mounting ba .. 
I guy ring. 1 clamp. hardware. Elements 
are highest quality aluminum. Reg. list 

Ire In 531.115. Shpg. wt. 15 lbs. 
Esp -, only, 

Stock No. 
AU -24 

9 
com- 
plete 
fat 

Stock No. AS -67 

Both 
$ for 

Only 
95 
WITH 
TUBES 

Completely wired. 
Not a kit. 

PUSH -PULL AMPLIFIER 
12" CO -AXIAL SPEAKER 

This inAmericTod 
You get the 10 Watt Ht -FI Ampli- 
fier as described trove PLUS the 
12" Co -Avial . raker -also as de- 
scribed above. (an be built into 
any cabinet or bookcase. giving 
you complete a pufer system 
you ill be proud to own and 
how to your friends. look at our 

Amazing' Low Price -and Order To- 
day Show. set. 25 lbs. 

PRICES SLASHED TO BITS ON OLSON RESISTOR KITS 
GIANT "SUPER- ASSORTMENT" KIT -232 RESISTORS 
Olson Offers You Price- Busting Assortment of Brand New. Fully Guaranteed 
Most -Popular Resistors At the Lowest Price in Our History. Without a doubt 
this is The Biggest Resistor Bargain to be found in America Today. Every 
Kit is chuck full of Popular Values -sizes you need and use every day in TV 
and Radio Servicing. Invaluable to hams and experimenters. Many leading 
brands of testator. are included such as IRC. Clarosat, Centralab and other 
top- notchers. KIT CONTAINS: 200 -1l/2 Watt Resistor.. 20 -1 and 2 Watt 
Resistors. 12-5 tO 25 Watt Wirewounds A total of 232 Assorted Ponce tar 
Resistors worth at least $23.50. Every Kit Is unconditionally guaranteed to 
please 
tamped 

or you 
th value. Tolerances are S %4. 1Onl 

Resistor 
ands 

Gan- Color Cared 
ins 
or 

offer will not be repeated when our stock I. gone. Shpg. wt. 2 lbs. 

How to Order 
Order directly from this d. 
State quantityde- 
ir 

de- 
sired. stock num- 
ber, d scription 
and price. You 
may send remit. 
tance with order. 
(Add for Postage: 
Estimate at least 
5c for each 31.00 
of order value. - 
10c for each 
5 1.00 if you are 
more than 1,000 
miles away. We 
refund every cent 

or if not 
prefer Y SEND 

NO MONEY. Olson 
will ship C.O.D. 
and you may soy 
man for mehn- 
dine and postage. 

OLSON'S BIG NEW 
BARGAIN CATALOG FREE ! 
Get Olson's I.OWF:It -then wholesale prices from this famous 
hook. STANDARD BRANDS -FRESH STOCK. IMISlF:UTATE DE- 
LIVERY. Catalog is two colors -4O full pages of unbelievabl4 
bargains. A new catalog mailed BI Monthly -.with new low 
bargains each mailing. Simply note on your order itd 
today for your free copy from: OLSON RADIO bWAREHOUSE. 
275 - EAST MARKET ST.. AKRON 8. OHIO. 

OLSON STORES TO SERVE YOU IN: 
CLEVELAND, OHIO .*, CHICAGO, ILLINOIS 

2020 Euclid A 623 W. Randolph Streét 
If you love in or near either of these cities visit our Bargain Stores where 
you'll find these and hundreds of other Olson Sues. 

PLEASE: MINIMUM ORDER S3.00 

215 -E EAST MARKET ST., AKRON 8, OHIO i 
RADIO -ELECTRONICS 



BOOK REVIEWS 

cillators, i.f. amplifiers detection and 
a.v.c., reflex amplifiers, limiters and 
a.f.c., rectification, filtering and hum, 
superheterodyne receiver design, re- 
ceiver and amplifier tests -in short, the 
entire gamut of design from signal in- 
put to signal output. 

Not recommended for light reading 
or for those who would like to learn 
through some mentally effortless pro- 
cess of absorption. A gold mine for 
those willing to dig. -MC END 

TAPE RECORDER 
AND PLAYER by 

RADIO SCHOOL DIRECTORY 

TELEVISION 
Big demand for graduates 

B.S. DEGREE IN 27 MONTHS in radio including 
TV engineering -VHF, UHF, AM and FM. Students 
use over S100,000 worth of equipment including 2 

large commercial type transmitters in new TV lab. 
Intense specialized course includes strong basis in 
mathematics, science and advanced design in 
radio and TV. 
Hundreds of young men each year are earning engi- 
neering degrees in this recognized institution. Start 
any quarter. Many earn a major part of expenses 
in this industrial canter. Low tuition. Competent in 
struction. Thorough. intense. practical program. 
Also B.S. DEGREE IN 27 MO. in Aeronautical, 
Chemical, Civil, Electrical and Mechanical Engi- 
neering. G.I. Gov't approved. Enter Sept., Dec., 
March, June. Free catalog. ENROLL NOW. 

INDIANA TECHNICAL COLLEGE 
1793 E. Washington Blvd., Fort Wayne 2, Indiana 

with 

Microphone 

Reel of Tape 

Extra Reel 

ONLY 

$8450 COMPLETE 

CHECK THESE 
DWI Tracts Recording 
Fast Forward and Re- 

;nds 
ín180 

Seconds 
Re- 

Frequency Response Es 
entially Flat from 70 

to 8300 CPS at 71/2 IPS 
and from 90 to 6000 
CPS at 3a /e IPS 
Wow and Flutter Less 
than t/a of 1% 
Handles up to 7- Reels 
Two Hours Recording 
Time on One 7^ Reel t 
3% IPS usine Standard 
Tape 
3 Watt Amplifier 
Inputs -Mike and Radio 
Phono 

TOUR CHOICE 
OF TWO MODELS 

No. 903 3./e IPS 
No. 907. . 71', IPS 

FEATURES: 
Output. -3.2 Ohm for 
Speaker Plus H igh Im 
pedante for External Am- 
plifier 
Controls -One operating 
Control for Record and 
Play and One Control 
Each for Tone and Vol- 
ume 
S ie -SS/s 
111.1' 

Leatherette. 
cela. 

Weight -Only 20 Iba.. 
Complete 
Carrent -110 -120 Volt, 
e0 Cycle A.C. 
Price -Includes Ceramic 
Mike. Reel of Tape and 
Extra Reel 

10% cash with orders 

LMO RADIO CO. 
509 ARCH ST. 8 6205 MARKET ST. 

Philadelphia, Pa. 
6th 8 ORANGE STS. Wilmington, Del. 
4401 VENTNOR AVE. Atlantic City, N. J. 

1133 HADDON AVE. Camden, N. J. 

219 Highland Ave. Salisbury, Md. 

LEARN WITH "AMECO" COURSES 
Simple, Low Cost. Home - 
Study C prepare you 
fo pass F.C.C. Code and 
Theory license examinations. 

Write for detalls and re- 
ceive free sample F.C.C. - 
type questions and an 

FREE -/ ewers for all amateur es. 
aminetiens. 

AMERICAN ELECTRONICS CO. 
ant Ave. (Dept. RE-9), New York 39, N. Y. 

Be 'lier" man. Learn how to send and 
recels. messages In code by telegraph 
and radio. Commette nand. thous nd of 
men for Jobs. Good pax. arisent-ore. In. tsoath, work. Learn at borne q lekly 
through famous Candler Svntem. Qu 1. 
ify for Amateur or Commercial Li- 
ceneit. Write for PAPE Rn0K. 

CANDLER SYSTEM CO. 
lh m F6I< -., 2N.luuwer I.("nl _R.g. A. -, 

RADIO-TV ELECTRONICS 
I-It EI graduats.+ In big demain' Approved by 
Engineers Council (or Professional Onelop- 
ment. New classes start every month. Free 
'durement service for grads, l'ourses offered- 
Radio Engineering Il'ractical or Broadeastt 
TV Engineering. TV. FM, AM Servicing. \'rlte for free catalog. 

CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. RE. 3224 -16th St., N.W., Washington 10, D.C. 

SEPTEMBER, 1953 

TV REPAIRMEN 
MAKE TOP MONEY! 

In just 39 weeks, you can get 
complete TV service training! 
Streamlined course gives you oll 

essentials fc- good job as service technician. 
Graduates In areot demand; jobs are plentiful in 
this growing field. Other courses in electronics, 
radio operation and maintenance. Day or evening 
classes; modern equipment. Opportunity for em- 
ployment in local industry. 

IFrite for Catalog 111 Today 

INDIANAPOLIS ELECTRONIC SCHOOL 
312 E. Washington, Indianapolis 4, Ind. 

twinatectoppewtifzi 
RADIO ENGINEERING 

DEGREE IN 27 MONTHS 
Complete Radio Engineering course including lelev., 
U. H. F. and F. M. Bachelor of Science Degree also 
in Mech., Civil, Elect., Chem., and Aere. Eng.; Bus. 
Adm., Acct. Extensive campus, modern buildings, 
well equipped lobs. Low cost. Prep courses. Personal- 
ized. practical instruction. Founded 1884. Placement 

service. Growing shortage of engineers. 
Prepare now. Approved for Korean vets. 
Enfer January, March, June, September. 

Write for catalog. 

2493 College Ave. ANGOLA, IND. 

RCA INSTITUTES, INC. 
A service of Radio Corporation of America 
350 West 4111 St., New York 14, N. Y. 

OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 

RADIO, TELEVISION, ELECTRONICS 
Approved for Veterans 

Write Dept. RC -53 for Catalog 

GET INTO TV SERVICING 
Send for lire 24.page illustrauvl h,.,,blet which tells 
you hw to become a successful TV leehnlclan. 
.t nierlca's leadio TV servicing school offers you a 
specialized training program that omits n neesen- tlnl math A design (henry. You concentrate on radio 
at TV servicing only. You get professional training 
B experience right In our fully equipped shops d lahoratnrles. Sen,l for this h,s,klet {,May. Write 
Dept. 93 No obligation -no salesman will call. 

Approved fur \'elerane 

WESTERN TELEVISION INSTITUTE 
341 W. 18th St. Los Angeles IS. Calif. 

GET INTO 

ELECTRONICS 
You can enter this uncrowded. inter 
csling field. Defense expansion. new 
developments demand trained epeclal- 
late. Study all phases radio & elec- 
tronics theory and practice: TV: FM; 
broadcasting; eerricing; aviation. ma- 
rine. police radio. 18 -month course. 
Graduates In demand by major com- 
panles. H.S. or equivalent required. 
Begin Jan., March. June, Sept. Campus 

I Ire. Irrite for cataino. 
VALPARAISO TECH N ICAL INSTITUTE 
Dept. C Valparaiso. Ind. 

1 
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BECOME AN 

ELEI'TI{ I l' 11, ENGINEER 

Bachelor of Science Degree 
in 36 months. 
Major in Electronics or Power. 
Now, prepare for a career in 
these rapidly expanding fields. 

This school will prepare you to be- 
come an engineer, technician or serv- 
ice man. Previous military, academic 
or practical training may be evaluated 
for advanced credit. 

Enter Both Radio and Television 

In 12 months you can attain the Radio - 
Technician's certificate. An added 6 
months course qualifies you for the 
Radio -TV Technician's certificate and 
the Degree of "Associate in Applied 
Science. The Technician's course is the 
first third of the program leading to 
a Bachelor of Science Degree in Elec- 
trical Engineering with a major in 
Electronics. 
Also offered: 12 -month Radio -TV serv- 
ice course; 12 -month Electronics or 
Electro Technician Courses; 6 -month 
Electrical Service Course and 3 -month 
refresher and general preparatory 
classes. 

Terms Open Oct., Jan., April, July 
Famous for its Concentric Curriculum. 
Faculty of specialists. 50,000 former 
students. Annual enrolment from 48 
states and 23 overseas countries. Non- 
profit. 50th year. Courses approved for 
Veterans. Residence courses only. 

MILWAUKEE 
SCHOOL OF ENGINEERING 

MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RE -953, 1023 N. Milwaukee 
Milwaukee 1. Wisconsin 

Send: Free 45 -page "Your Career" booklet de- 
scribing Electrical Engineering Courses: Book- 
let on Careers in Radio -TV. 

t am interested In 
name Of course 

Name Age 

Adores. 

('lty Zone State 

If veteran, indicate date of discharge 
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100 WATT SEC PHOTOFLASH KIT 

Includes -DX Flash Lamp Rated 
150 Watt Sec. Flash Lamp 
Holder & 8- Reflector & Cable, 
Power Transformer & CD Flash 
Capacitors. 0) 200 Mfd Each 
W /Output of 100 Watt Sec. All 
Resistors. Capacitors, Rectifiers 
& Sockets ..í2f.99 -CES[" I Photoflash. Lite A Compact. com pletely bull . W /Case A Bettery....$49.9° 

AC PACK for Cehe I........... 10.95 HOSSY I Complete, 120 Watt See... 69.95 WRITE FOR DETAILS A SPECIAL PRICES 

TAB "SUN- FLASH" LAMPS "Tab" W Sec. 
No. Replaces Mac. Each U5W SPRG /FA104 150 55.95 VIO GE FTI14 100 7.25 No. 1 AMGLO 5804X 100 10.98 23ST GE FT 210 200 9.95 530T GE FT 403 500 13.50 VA SYLV. 330 200 9.98 

23111T FT 214 250 9.98 228T FT 110 200 9.98 853GTQ FT 303 5000 42.45 V4X4 X400 200 10.96 DX SPNGFAIOO 150 9.00 
PHOTOFLASH CONDENSERS 

lOOMFD 500WVDC $1.96 200MFD, a50WVDC 2.89 300MFD 45OWVDC .79 13001/6C 1551FD, 33OVAC 1500IC IntermlCt 3.98 25MFD/ 330VAC, ISOOVDC Intermit'[ 6.49 
16MFD 660VAC 3000VDC Intermit'[ 7.95 

1166A KIT and 
XFORMER 

2 Tubes. Sekt amt., 
I I 5v60cyc lnpt, 0utp1 a5vct /b0A/ 

Hiving 54.96 DIODE PROBE TUE 
Unexcelled for No -Loss 
VHF testing. ('Itre- 
sensitive eubm.nla- 
Cure- envelope. . New. 

w /data VRO2 25c: 5 for SI. 
SPECIALS 

POWERSTATS b TEST EQUIPMENT 
TYPE 20 /volta U -133 3 amp/I.N. .310.0. Type í16U / volta 0.135/7.5 amp /LN 17.9 TYPE 1126 /volts 0- 135/15 amp /LN 42.96 TYPE 12211 /volts 0 -270/9 amp /LN 42.95 VARIAC 50A volta 0 -113 (amps 40/LN . 105.00 VARIAC SUB volts 0- 230 /amps 30(LN. 105.00 SIMPSON MODEL 250 VOM 1-N... . 34.98 NICKOK500A Mutual TUbeCHKR LN 142.98 O[ 5T4A Sweep Generator (N) 300.O0 OE STIA Marker Generator (N) 325.00 
GE.ISTZA 

Oscilloscope IN) 275.00 Oscilloscope. 
LIKE NEW (LN) 

79.95 

REDUCED METER SPECIALS 
0 -3O VC "AN" 1.49: 2 for 2.49 
0-40 ADC 'AN" Type 
Leas Shunt. 

. 
.3.95: 2 for 5.00 

0.15 VAC GE 21/2 RND 
80UCy 1.29 
0.150 VAC WSTGH8/ 
2i/2 /END 80 cyc 7.9 

C :.." vAC '25.125ey/341! SQ /I A35 5.98 
0.1 MADC WSTGH8/3 SQ /RÁ33 6.9 
0.50 Mic ro a mpsWeston 301 31/2Sq. 13.98 

M 
k01 8V't V U-20 3 W ESTOÑ 9/3IL.P.$41 14.95 

0120 mA RP AI... RNLI Weston 301 12.98 

TELEVISION ANTENNA 
WEE CONICAL Broad re- 
sponse. all channel. power- 
Ent fur fringe 

low POLE HI A 

an 
antennas. all channel, 

10 
oy 

V CONICAL Al l 
S 

T Channel. Sturdy 
Inclds 8 elements A 190 ft. Twlnex.$5.25 
DOUBLE-V Ant. All Channel. Sturdy Cona. 

/kite Clamps A 100 ft. Twines....54.49 
WINDOW CONICAL ANT. All Channel. Hvy 
Cone[. Mounts outside window ......53.9' 
DELTA SEAM Adjustable Indoor Antenna. 
No More Snow. Interference. Ghosts, Lines. 
Powerful, for Fringe Areas. Uses all the 

Hvy 
Duty 

FOOT 
rustproof t 2 or $1.49; 10 f ' 17 

TV & COAX CABLE 
300 Ohm Twiner Hear. duty 85 
mil all scow TT MW tn. 
Per ft. 20; 100 Not 11.39 
1000 foot reel $11.95 
RO59U 73 ohm TV C,u,x Cable 
MFGRD to rigid UHF soecs. 

cr 
per ft. Set r1O0 

5 
feet 54 5052.00 

63 

STORAGE BATTERIES 

Designed Pori ble Equip Model5.9S0i 4 for $3 
(4) 36V Battarles ve/aelde 93.35 
2V,20A14 Willard PLUS 2V. Vibrator 2.98 
2V /3OAN wivlb & acids 3.59 
60 84H WI Id 1116/BB214U 2.98 
69/11ÁN Battery W /acid 3.25 

eV /4OAN Battery w /acid! f 25 
We ship arid In bottles. R exp only 

PICK 
YOU 

T HE $ 1.00 WHILE 

LOTS OF 5 
KITS AND COMPONENTS 

Oil Condensers Asst. S for $1.25 Electrolytic Condensers Asst 5 for $1.25 
S PRO E CRP 3 Vert Integrator Netwk 3 Res - 
3CNUS R only 3 298. for $1.00 
50 PWR Magnifier & Cond...2 for $1.25 
Silver A Mica Cedars 15 for 51.25 
Controls. Popular V.10es ... 5 for 51.25 
Resistors, 1/291W. 100 for $1.25 
Vitreous W W Resistors... . for $1.25 
Sockets. Asstd. 8, 7. 5. 4P.12 for $1.25 
Iron Core Slug A Screw...50 for 11.23 
Knobs. Asstd. w /maert...10 for 21.25 

TOOL KIT 
"My Buddy" 8 Pts. tool kit. 5 Interchangeable screw 
driver blades. 3 ft. steel 
tape Rule A Cutters. An 
shown $1.79 

Screw Driver.. Asorte 8 
High Qualify Magnetised, 
Tool Steel. HammerProot. 
Unbreakable Plastic Handles. 12 & smaller. inch) Militia 
Type. "UL" aimed "TAB" Special. .51.25 

CIRCUIT BREAKERS 
Neinmann Magn. Bkrs. Amps: 3, 7, 
18012. 15. 

105for4513.9e 
5. 10,`CH 0.. 21.í915e 10kfor 

Amps; 
Mlison Thermal Push Sutton Mrs 
Amps; 5. 10, 15. 20. 25. 30 

Each 5I8 10 for $7.98 

':TAB 
THAT'S A BUY 

RHEOSTAT SALE 
G ohm 25W Model LH ..1.49 2 for 2.9 

15 ohm 25W w /knob ..1.49 2 for 2.49 
20 ohm 50W Model J ...1.911, 2 for 3.50 80 ohm 50W /knob . ..2.23 2 for 3.98 

100 ohm 50W Model K ...1.98. 2 for 3.50 200 ohm 25W Model D 1.49 2 for 2.49 230 ohm 23W ea. 1.19 3 for 2.98 300 ohm 225W Model P...2.98 2 for 5.00 
350. .. , 5000 ohm SIOttel al alt. 

25 watt 79e; 3 for 2.00 
PALMER 
CLAW 
HAMMERS 850 

REGULAR $2.95 
Lots of 3 

STD 16 02 RRAND NEW 
SMALLER QUANTITIES. EACH 968 St,Il*On W,enen 1st Idolilil.v K ^.954 Stillson Wrench as above 10- .11.25 Vernier Caliper 5 capacity. 
Made in Germany $1.10 

INFRARED SNOOPERSCOPE 
$tEINDARK TU SE 

Image- Converter Tube HlSensitivlty sim- plified design 2- dis. WDlsmla screen - data & tube, ea....... SASS{¿ 2 for $9.49 
15009 COi 35MA, Va Using Double 

.`TTrans- 
former. Rectifiers. Sockets. Resistors. Ca- paitors and niacrnm $6.00 

,YOU WHILE 
PICK QL THEY 
THEM 7 LAST 

LOTS OF 10 Your selection of 10 at 398 each or smaller 
CONDENSERS 

2X IOMFU /450 V1JC .89e: 3 for 51.95 'eX 15MFD /450VDC .95c: 3 for 2.30 3X 2OMFD /400VDC .79e: 2 for 1.2e ROMFD /45OVDC .79e: 2 for 1.29 25MFD /430VDC .. .69e: 3 for 1.95 45MFD /450VDC 79e: 2 for 1.29 20M7 /450V&20MF /25V .. 3 for 1.95 50 
30.15- 105mmf /Z OFP de S 

S for 
for 1.00 0- 20mf/250 -25vde 6 for 1.00 30.202 ii,,,f /550- 25vde 3 for 1.00 . 

CHROME VANADIUM SPEED DRILLS 
29PCS CHROME 
Machinlab or all p 

Wank/ fm 
Standard Full 1angN' n.th to 2' 1 by 84íh'.........97.49 
12 PCS SET 1/16' to 1/2 Leas Index $3.49 60 PCS DRILLS 21 to 60 with Index $7.98 

W ith Index 
13 PCS 1/16- to 1/4 

$2.69 SPEED ELECTRIC DRILL 1/4- /Jacobs Wornigear Chuck a 60 Pca Drills A Index. "TAR" SPECIAL .$22.00 SPEED ELECTRIC DRILL 1/2- w /Jacobs Wormgear Chuck a 29 Pca Drills a Index. ..TAS" SPECIAL $39.00 
"LAST MINUTE SPECIALS" 

T2500VDC 
/200MggAee Kit. Power 

ppTeerccansformer HORDARSON'dTransfformer 778VCT2/200. MA, 3V /3A. 6.3V /5A Rey 11.00 "TAB" Special $6.95: 3 for $16.00 DAVIN *ATTENUATOR T323G /DUAL 800 OHM/ 20 STEP/11/2 DB per step 510.9$ EVIREADY BV HOTSHOT 1461 Battery 96e CIRCUIT BREAKER 3. 1, 7. 10, 15, 20 AMP 4 for $1. DIODE IN21 Sec ea.. 10 for $4.98 VECTOR TURRET Socket SNOT A Base Shield 2 for 98e LACING CORD 26 waxed for eIbling.51.39 

002 
co/t3,Vg75. . 1.04 052 1.37 053 /VR90 1.09 0C3 /VR105 1.15 
OD3 /VR15O .90 153:5016 . 91 
1X2A 1.29 

. 

2X2A 1.43 
1.55 

5R 
W 40Y 1.75 Ú D .69 

SY3OT .43 
6ÁG3 .7y 
6AG7 1.39 60850 1.49 6N6 1.22 6í3 1.40 6ÁN3 ..,. .74 
OAKS 1.03 
GALS .54 6AL7at s 1.29 
GANS 2.90 
6AQS .115 6006 .61 
6AQ70T 1.29 
6ÁR8 2.98 
6055 .79 
OASE 2.43 

4.65 
.53 

1.10 
.59 

1.29 
.49 

1.89 
1.23 
.63 

1.27 
.53 

1.23 
1.65 
.83 
.59. 
.98 
.65 

2.55 
1.39 
1.98 
.63 
.69 

2.111 
1.45 
1 7 

DC POWER SUPPLY 
OM 12 Via_ 2 At,. 

n riable DC supply, u- '- 
eased and completely ,I 
built -Inpt. 115v/00 cy. 
Usable LAB supply. fila- 
ment D. C. plating, bat- 
tery charging. model rail- 
road. includes voltage or 
speed control and center 

tivesnlnR 
aw. Ideal two 

for for 
FEDERAL "ITT" SELENIUM 

BATTERY CHARGER RECTIFIER 
10.0.10V (CT) 100 Amp., fan tooled. Re- 
place your old inefficient sulfide rectifier 
w /new selenium type. SPECIAI.....$11.98 

SELENIUM RECTIFIERS 
W. epetillr4 In Rectifiers. Power supplies 
to epeclßcetione. Immediate delivery. 
Current 18/14 36/28 64/40 130 /100 
10ont.) Volts Volts Volta Volta IAH 1.35 2.15 3.70 7.30 2AM 2.20 3.60 5.40 10.50 

P .45 7.95 12.93 25.25 SAM 4.73 9.00 13.50 33.00 loam, 6.75 12.75 20.00 40.00 
12AMP 8.50 16.25 25.50 45.00 200M 13.25 25.50 39.00 79.30 24AM 16.25 32.50 45.00 90.00 
Full -Wave Selen Hect & Trans. in 
Kit Form. All 115V /60 ey Inputs 
up to I4VDC at 12 amps $23.98 
up to 28VIX: at 12 amps 31.98 
up to 28VDC at 48 amps 129.00 

RECTIFIER XFMRS 
18- 12- 9 -CT -9- 12_18V /4Amp $8.73 18- 12- 9-CT- 9- 12- I8V /12Amp. 16.75 18- 12- 9- CT- 9- 12- I8V /24Amp 35.75 
18 Volt 2Amp $1.95; 3 for $5.49 

RECTIFIER CHOKES 
Amp .07 Hy .8 Ohm $7.95 

12 Amp .01 Hy .1 Ohm 14.95 
24 Amp .004 Hy .025 Ohm 29.95 

SELENIUM RECTIFIERS 
Curran WAVE 

FOR ADI TÁ 9TV Qty 
(Cont./ Price Price 12 For 

85MA ® 130V 11.50 10.59 56.48 
75MÁ 61130V 1.85 .69 7.58 I0OMA rg. 130V 2.05 .79 5.65 

150MÁ 130V 2.25 .99 10.78 
200MA 130V 3.15 1.39 14.98 
300MA 130V 3.30 1.49 15.98 
400MA 130V 4.25 1.89 20.38 
50OMA 130V 4.40 1.98 21.28 230MA 18V 1.40 .S9 5.95 
230MA 36V 2.25 .59 5.38 
250MA 300V 6.95 1.39 14.99 
ANY 12. LESS 10e'n FROM 'TAB' PRICE 

ESICO SOLDERING IRONS 

Fí0. SIZE PRICE 
A -55 Watt /aÁ1 Tip/1142 Lngf.381bs... 1.25 A00 Watt /li Tip /12. 121g/.38 lbs. ..1.91 
11100 Watt/3/4 Tip /12 Lng/.5 lbs. ..2.58 
0.130 Watt /1/2 Tip/12. Ln1/.73 the. .3.17 

E SICO I IAL IRONS 120 VAC /DC 
Similar In American beauty types as shown 
C81A800/80W/4i( Tip/7" Lnw 320 
C- 238/Am. Bty. 3138 /100W /Sit Tip 5.29 
C- 258 /Am. Bty. 3158 /200W /Alo Tip 0.30 
D- 278 /Am. Bty. 3178/300W/7/a TIP S.19 
D- 298/Am. Bty. 3198/550W /11 Tip 10.08 
Solder 1 lb. Spool 062 Rekular 1.29 
With any soldering iron Special 90e 

WRITE FOR QUANTITY PRICES 

TABROGR 
WE STOCK LARGE VARIETY OF 

COMPONENTS TELI US YOUR NEEDS 

SELL US YOUR TUBES 6 EQUIPMENT 

B 

OATS 
6Á050T 
6AU6 
609501' 
BAVE 
SAWS 
6540 
OSAS 
6457 9C5 
esc7 
68DS0T 
OSOS 
69E6 
65,5 
6166 
05F7 
68080 
8807 
6966 
6816 
6557 
8SL7GT 
6896 

6897 1.89 
6aQ6O7 1.20 
eBQ7 1.65 
8C4 .50 

6CD9é0 1.8899 
2.70 

.80 
6.66 .7 
.63 6.3 
.59 

2.00 
1.35 
1.35 
2.29 

.63 

.90 

.80 
.77 
.73 
.72 
.61 
.70 
.69 
.69 
.70 
.63 
61 

.75 

.99 
1.39 
.6l 

*From This Special List We Ship 510.00 and 
Up Tube Orders At Our Expense (Post- 
paid) Within Continental Limits of U.S.A. 

90 Day std. When ordering mention 9RE 
12887 .. 1.2o 
12E17 

0D4 
6HS 6J 
61507 
6JO 
OSCA 

8L8 
e160 
8L6OA 
eL60AY 
8507OT 
6SC7 
65070t 
eSF3 
65F7 
6507 
63117 
6117 
BSK7OT . 

OIL7OT , 

85N70T , 

6SQ70T 
6567 
6557 
8ST7 6V 
6V6GT 
OW40T , 

12AN7Ó},, 
12555 
12AL5 
12076 
12077 
12AU6 
12AU7 
12AV6 
12AV7 
12AW6 
12AX40T 
12AX7 , 
12AV7 ,.. 
12AZ7 
12546 
125A7 
125175 
125E6 
í26F6 . .. 

.59 1.5 
1.96 
.75 
.89 
.51 
.72 
.63 
.49 
.95 

1.79 
1.20 
.79 

2.79 
1.49 

.59 

.79 
1.23 
.59 
.BT 

12327 
12511707 
12507 
125F56T 
12SF70T 
12507 
123117 
125.1707 
12357 
12SL7Ot' 
1238707 
125070T 
1978 
19Vs 
2530607 
25L6GT 
3515 
251607 
2607 
SOL60T 
so 

52V 139 
63 1.48 
R4 éí4 . I.5í ii7L,M70T 1.69 
11715707 . 2.49 

1.39 
1I716GT 1.19 
117170T . 1.49 

1.26 
1.20 
1.49 
1.49 
1.79 

. 1.49 
1.79 
1.41 
1.29 
1.29 
1.49 
1.49 
1.79 
1.89 
1.89 
1.29 

í.2S 
.. .89 

. . .50 .. .72 

.63 

..63 .. 39 
72 
.65 

.. .75 

.. 83 
1..09 .. 1.82 .. 1.19 
.79 
99 . 

L.95 .. .39 
.69 
.69 

C53O111X 
CK502AX 
C11503AX 
CKSOSAX 
C5306AX 
CK509AX 
CKS12AX 
C 5522AX 
CK525AX 
CK526AX 
CKS28AX 
CK529AX 
CK531DX 
CK532DX 
CK533AX 
CK534AX 
CK338AX 
CK337AX 
CK538DX 

. 3.04 

. .96 

CK53912X , , 2.19 
CK543DX .99 
CKS44DX , . .99 
CKS9DX , . 1.9 
CKS47DX . . 1.98 
CK571AX . . 2.49 
CK573AX . . 3.49 
CK1003 .... .8S 
2050 1.17 
2051 1.15 
t:nau72 
CK3679 . . 1.29 
568775 8.±9 
CK5702 . 3.49 
Ce5703 , 1.29 

Xtal Diodes 
19214 1.35' 
1 2.59 
1N21C 21.50 
1922 1.25 
1ÑlA 2.20 
1N235 235 

Also 
1Ñ5 8.79 
1927 1.55 
1934 .64' 
1934A .90 

1N431Á é.95 
13143 16.95 
1Ñ4: 1.49 
1947 4.00 
19415 .55 
1Ñ12 t19 
1994 NA 1.15 
1897 .8y 
1855 1.19 
11535* 1.15 
1860 
11161 2.0 7 
1983/563 .. 2.49 
11164 .6' 
1969 .95 
1985 1.15 
1957 
1956 1.15 

A 
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Dept. 9RE 111 LIBERTY STREET, NEW YORK 6, N. Y., U.S.A. 

AUDIO AMPLIFIERS 
READY TO GO 

Model 308M 5 Watt 
Ampl, as Pictured Above 
Features Mike & Phono 
10Pta. W/591/. Gain _ 
Ctn.'s. latest Compen- 
sated Tone Cntrl De- '} et An LLJal sign. Complet with 
Tubes $14.95 
Model lro Phono OSC Phonograph Brood t Through Your Radio. No Direct HOOk up. W fobs 94.oó Mahal 302PÁ 3 Tuba Phono Ampl. Ideal for Custom Building Your Phonograph. 
W /Tubes 54.98 

AUDIO COMPONENTS 
OE RPX041 Mono Cart...SA.49 
0E RPXOSO Triple Play Cart 9.95 iectrovo,ee Triple Play. 2.69 Pickup Arm A Xtal HiOutpt 2.39 
PM 12 -Hi -Fi British Speaker .911 

PM 12- GE 81SOIA Ipeaksr 16.69 PM R. Blue 8T18.1 Yermeux .,. v., PM 5- speaker God Tone...... 1.96 PM 10- -Fi Woofer & Separate llor. Tweeter. 10 Watt 40.20000 Cy 19.98 Crystal Mike A Cobh, 2.98 Crystal Mike Cartridge (Lapel Type) 1.98 Crystal Mike Cart. Ceramic Wetpruf 3.98 
HI -FI AUDIO AMPLIFIER 

MODEL 1150 Hi -Pi 10 watt. less than 
',. distortion -response erase .1- IDB 20 to 20000 CPS. HUM -70DB. eparsta bass A treble controls. 3 position selector switch. built In equalized pre -amps for GE Cartridge. Tube. 3.6527, 2.6760T. IY3GT 

MODEL 
SPECIAL A GE 81301A. 141 -F1 . npl S lier Sr Speaker SPECIAL. 547.00 

CONDENSER 

2 MFD 
1000 VDC 
330 VAC 

"CD" MFGR Lob of IO 

25o 
Smaller Quantities. ench..49e: 3 for 51.25 

2MFD 600VDC Porcelain Insulators with 
Adiustahle Mounting Clamp...3 for $1.50 

OIL CONDENSERS 
WAREHOUSE CLEARANCE SALE 

RECTANGULAR CASE 
.SMFD 1500VDC 95C: 2 for 51.50 
5MFD 6OOVDC 1 S0: 3 for 4.00 

1OMFD 600VDC 1 98; 2 for 3.50 
3MFD 33OVAC 1000VDC.49C; 3 for 1.20 

2a2MFO 6OOVDC.... 09f; 2 for 1.59 
6ATHTU SIDE TERMINALS 

1MFD 600VDC 39e; 3 for 1.00 
MFD SOVDC 50e: 5 for 2.00 
.IMFD 2000VDC 1 O5; 5 for .50 

2c.IMFD 400V0C 491; 5 for 2.00 
RELAY SALE 

SPIT mini size 115VAC lIA 
b 505; 3 for $2.75 

SPOT min. else 11SYA0 
3A eta . $1.39 3 for $3.75 
SPDT 24V DC, 5A CTS 95e 
SPNO 115 V AC, 15A CTS 
S'Dunn 01.50; 2 for $3.50 
DPDT & SPNO 12 V DC. 
10 A CTS $2.25; 2 for 93.73 
DPOT Clare SK 5010, Octal 
Base 18 -28V 2Amp Cts. Nitrogen Std. 
New Stock SPECIAL 52.95 

W TRANSFORMERS 
1000V 
POCER 

T /45MÁ, 796.01/ 
Soma. SS6.3 vet616, 
3x39 /3A, 6.3 vet / 

cod d Hein 
an be used 2x rating 

9SOHCT%ÌOOMA, SV //SA, 
4.96 

5V /2.5A. 459/1A. _ 
IOV /1.SÁ 5.49 -" 

code SOMA. 2x2.59 /WA, eatnt 1500 V'dblr two 2152 SI. Wlnd[a hold... 2.25 
54/0/907 /110MÁ, b6.3vetxl(na. 2aSV 
790VCT /26ÓMÁ,ABV /8A, 12 8V /S.5A 7 95 
77OVCT /200MA, 5V /SA. 12.6V /5.5A 6.95 
7209 /85MA. 5V /3.5A. 6.39/3.15A. 

. 
. 2.98 

700VCT /12OMA. 226.3V /3A. 6.V 
lAmp for 
700VCT /IOOMA,2X6.3V /I.SA$389.: SV 

2 
/2A , 

$7.25 
115V Isolationwndg I20MA...... 3.9 
66OVCT /200MA. 5V/3.5A. 6.3V /4A 
789 /lA $4.39: 3 for >j12.Oo 
500VCT /SOMA. 6.3V/4Á Held .... 2.96 

FILTER CHOKES /\ 
12Hy /80ma /H'Sld /3KVIns 2.25 
1UHy /12Sma/U'l'C /Cad/ 

H'81d /1KVms 1.49 
00äv /1251na 'Lad /H.Sld 2.09 
20 Hy /300ma or 15HY /400ma/ 

V n 5.95 V' 
Hy 1 mp 17 Kvins Raytheon-39.95 61132: 

y /175ma, 350 ohm. lag*: 2 for 2.49 
2 Hy /3001 Hmald SK' /ins .. 1.95 
0 Hy /BSma IJ50 ohm 95t: 2 foe 1.89 

3 Hy /Oma UTC HI "Q ".938:3 for $1.39 
FILAMENT TRANS. 

2.11V/2111 g 
2AMP 

lei í$1.O5; 
2 for' 10 for. 1.95 

2.5VCT /b A SKVINS 3.59 
IVCT /10A 12KV INSUL G.E. 6.25 
7.SVCT //11A CSD KENYON 15 KViNS . 10.95 
24V/1.25A CSU H $1.95. Two for 3.9 
2X12V /2A or 24V .2A ¿ S3.98. Two for 6.95 

MICA CONDENSERS 

A 
A 
A 
A 

B 
B 
B 

'4 
9 

MFD W 
800 

PRICE 
.033 000 69c: S for 32.39 
.03 000 69c: S for 2.39 
.02 500 75: 2 for 2.25 
.015 2500 2 for 3.00 
.01 800 S6c: 3 for 1.20 
.01 1000 49c: 3 for 1.25 
.01 1200 69c: 3 for 1.9 
.008 600 39e: 3 for 1.00 

A 
.004 

2500 1.19: 3 for 2.95 
600 48c: 3 for 1.10 

B .002 1200 58c: 3 for 1.25 
A .002 2500 98c: 3 for 2.25 
A .001 1200 55c: 3 for 1.20 
C .00075 5000 2.98: 2 for 5.00 
C .0007 3000 89c: 3 for 2.39 
A .0004 2500 39c: 6 for 1.95 
A .0001 600 25c: 5 for 1.00 
C .0001 3000 89c: 3 for 2.00 
C .0001 3000 1.9: 4 for 5.00 
C .00005 3000 39c: for 1.00 

Money Back Guarantee (Cost of 
Mdse. Only) S5 Min. Order F.O.B. 
N.Y.C. Add Shpq. Charges or 25% 
Dep. Tubes Gfd. via R -Exp. only. 
Prices subject fo Change Without 
Notice. Phone Rector 2.6245. 

RADIO -ELECTRONICS 
PRINTED IN THE D. S. A. ST THE CURED PRESS, INC. 



CALL-BACKS? 
Can't Remember a MALLORY Capacitor 
Ever Letting Me Down ..:' 
When a service man makes a statement like that, you can be sure 
he depends on Mallory for all his capacitors. Mallory FP Capaci- 
tors are engineered to duplicate the electrical characteristics of 
the original part in any TV or radio set. However, dependability 
is only part of the story. Mallory Capacitors will give performance 
that is equal to...and often better than...theoriginal equipment. 

Mallory FP Capacitors are the only fabricated plate capacitors 
available to the replacement market. They will give long lasting 
performance at higher temperatures and greater ripple currents 
... even at 185° F. (85° C.). 

The next tizne you order capacitors, ask for Mallory FP's. They 
will put an end to time wasting call- backs. The best costs no more. 

/th 

44- 

For your plastic tubular 
requirements, be sure and 
specify Mallory Plascaps *. You 
can depend on them to end 
troubles with premature shorts ... 
leakage ... off center cartridges 
... and unsoldered leads. 

MALLORY ' 
CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 
RECTIFIERS POWER SUPPLIES FILTERS MERCURY BATTERIES 

APPROVED PRECISION PRODUCTS 

- 

Depend on Mallory 
for 

Approved Precision Quality 

a 



` 
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..abut whose big moment is it? 
YOU FLICK THE SWITCH. This is the moment 

... the final check. 

And this is the big moment your customer 
has been waiting for. 

But, it's a big moment for you, too ... 
because your reputation rests on the job 
the new tubes do from this moment on. 

Still, you have no worries ... for 
your own experience has proven - 
time and again -that the superior 
quality of RCA Receiving Tubes is 
your best measure of protection 
against premature tube failures. 

So, when your call is completed, 
you can be confident that you've 
won another steady customer. 

Helping you to safeguard your 
reputation is a vital, everyday serv- 
ice of RCA Tubes. And that protec- 
tion is yours at no extra cost. 

ttSign up// for Success 

Identify yourself with RCA! Ask your 
RCA Tube Distributor today how you can 

qualify for a Dealer 
Identification Plaque 
displaying your name. 
He'll give you all the 
exciting details on the 
dynamic new RCA 
promotion plan to 
help you build your 
business. 

(¼' 

i 


