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WESTERN UNION "OPERATOR 25" 

{,CRADip 
CE 

NATIONAL ADVERTISING 

ra 
B.ndrd EirtTB\1 

Raytheon Bonded Dealers are listed 
with Western Union "Operator 25 ". Po- 
tential customers needing TV or Radio 
repairs need only call Western Union by 
number and ask for "Operator 25 ". 
She'll give them the name and phone 
number of the Raytheon Bonded Dealer 
nearest the customer. More business for 
Bonded Dealers. 

10 million readers a month will be urged to use 
Raytheon Bonded Electronic Technicians for 
their TV and Radio repairs. A powerful, ex- 
clusive advertising campaign designed solely 
to stimulate service business for Raytheon 
Bonded Dealers. 

have all these business - building assets 

- d{ 

RAYTHEON BONDED BACKING 

-;, 

frank's liadld f rltvisisn 5rrvnt 

G. ...61. ..g......./, 

BOIDED ELECTBOIIC.TECDNICIANJ 

The Bonded Electronic Technician guarantee on 
all radio and television repair work and parts 
is backed by a bord issue through one of 
America's largest insurance companies. This 
important support creates customer confidence 
and results in more customers - more profit and 
more prestige. 

EXCLUSIVE RAYTHEON BONDED DEALER 

PROMOTION MATERIAL 

Raytheon Bonded Dealers receive a registered 
Bond Certificate, Decals, ID Cards, Creed 
Displays - all designed to bring attention to 
their Bonded status. Special ads, mailing 
pieces and countless sales and shop aids are 
available exclusively to Raytheon Bonded 
Dealers. 

Your sponsoring Raytheon Tube Distributor will be happy to discuss 
the Raytheon Bonding program with you. Better call him today. 

RAYTH EON MANUFACTURING COMPANY 
Receiving and Cathode Roy Tube Operations 

Newton, Mass. Chicago, HI. Atlanta,.Ga. Los Angeles, Calif. 
Raytheon makes C Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes. Semicon- 

all these s ductor Diodes, Power Rectifiers and Transistors, Nucleonic Tubes, Microwave Tubes 
excellence in eleclzoxlca 
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An Invitation .. . 

To men who want to ço places" 
in TV SERVICING 

Find out about this NEW; 

ALL -PRACTICE WAY 
of becoming a Professional 

TV SERVICEMAN 

If you have some Radio or Television 
experience, or if you know basic Radio - 
Television principles but lack experience - 
NRI's new Professional Television Serv- 
icing course can train you to go places in 
TV servicing. This advertisement is your 
personal invitation to get a free copy of our 
booklet describing this training in detail. 

Learn -by -Doing "All the Way" 
This is 100 % learn -by- doing, practical 
training. We supply all components, all 
tubes, including a 17 -inch picture tube, and 
comprehensive manuals covering a thor- 
ough program of practice. You learn how 
experts diagnose TV defects quickly. You 
see how various defects affect receiver per- 
formance- picture and sound; learn causes 
of defects, accurately, easily, and how to fix 
them. You do more than just build circuits. 
You get practice recognizing, isolating, and 
fixing innumerable troubles. 

You get actual experience aligning TV 
receivers, diagnosing the causes of com- 
plaints from scope patterns, eliminating 
interference, using germanium crystals to 
rectify the TV picture signal, obtaining 
maximum brightness and definition by 
properly adjusting the ion trap and center- 
ing magnets, etc. There isn't room on this 
for even several pages of this magazine to 
list all the servicing experience you get. 

UHF & COLOR TV Making New Boom 
Installing front -end channel selector strips 
in modern UHF -VHF Television receivers 
and learning UHF servicing problems and 
their solution is part of the practice you get. 
To cash in on the coming color TV boom 
you'll need the kind of foundation in knowl- 
edge and experience this training gives. 

Get Details of New Course Free 
Once again -if you want to go places in TV 
servicing, we invite you to find out what 
you get, what you practice, what you learn 
from NRI's new course in Professional 
Television Servicing. See pictures of equip- 
ment supplied, read what you practice. 
Judge for yourself whether this training 
will further your ambition to reach the top 
in TV servicing. We believe it will. We 
believe many of tomorrow's top TV serv- 
icemen will be graduates of this training. 
Mailing the coupon involves no obligation. 

Train at home easily, quickly, for TV's top servicing jobs. NRI's 
Professional Television Servicing course includes a 17 -inch picture 
tube and all other tubes and components to build a complete TV 
Receiver, Oscilloscope, Signal Generator, H.F. Probe. Complete 
training, including all equipment, available now for a low intro- 
ductory price -under $200 on easy terms. 

RADIO & TELEVISION NEWS is published monthly by Ziff-Davis Publishing Company, William B. Ziff, Chairman of the Board (1946- 1953), at 64 E. Lake St., Chicago 1, III, En/ ered : ,l 

o 
second-class matter July 21, 1948, at the Post Office, Chicago, Ill., under the act of March 3, 1879. Authorized by Post Office Depart- ment, Ottawa, Canada, as second -class matter. SUBSCRIPTION RATES: Radio & Television News -one year U. S. and possessions, and Canada $4.00; Pan -American Union countries $4.50; all other foreign countries $5.00. 

r 
National Radio Institute, Dept. 6KET 
16th and U Sts., N.W., Washington 9, D. C. 

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

Name Age 

Address 

City Zone .... State. ..... 
L APPROVED MEMBER NATIONAL HOME STUDY COUNCIL 

Ociober, 1956 
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PREPARE NOW AT HOME FOR 
A PROFITABLE CAREER IN 

AUTOMATION 
ELECTRONICS! 

Does your 
present job 

offer 
advancement? 

PRACTICAL NEW TRAINING METHOD 
IS THOROUGH, DOWN-TO-EARTH! 
In plant after plant, many machines are being 
designed to run themselves. This is called "Auto- 
mation." The jobs of some men who used to run 
these machines are gradually disappearing. Every 
year sees more changes; more unskilled jobs being 
replaced. But it's making many new jobs too -good- 
pay, solid -future jobs in plants, offices and else- 
where -for men who are trained in Automation 
Electronics. 

NOW IS THE TIME TO GET YOUR TRAINING 
The design, operation and maintenance of controls 
that regulate the new "automatic equipment," is a 
promising field of the future. It's still uncrowded. 
There's time to get in on the ground floor if you 
act now. 

NO PREVIOUS TECHNICAL TRAINING NEEDED 
Many men 17 to 55, regardless of present job, 
even men without previous technical training or 
advanced education, can train for good jobs in 
Automation Electronics. DeVry Technical Institute 
offers effective training in your own home with 
movies, plenty of practical equipment and easy - 
to -read texts. Or get all of your training in DeVry's 
large well- equipped training laboratories in Chicago 
... one of the finest of its kind! 

WE HELP YOU GET STARTED IN THE FIELD 
When you've completed the DTI training, you'll 
have the know -how -the practical training you 
need to hold down a good job in Automation. Our 
effective Employment Service will help you get 

started toward many wonderful 
and exciting opportunities. You 
have nothing to lose -and much 
to gain. Send that coupon now so 
we can tell you about it. 

ej, Making Electronic Devices 

MANY SUCCESSFUL GRADUATES 
for 25 years, DTI has been build- 
ing men for better jobs. Our files 
contain many letters from men 
who have won success in elec- 
tronics and who give much credit 
to their DTI training. 

GET INTERESTING 
NEW BOOKLET 

The interesting story of "Auto- 
mation and YOU" is yours for 
the asking. Simply fill in ... 
mail the coupon. See how 
DeVry's training programs 
may prepare YOU for a start 
in this coming new field. 

pP ,JER io 

DeVry, 
25. Technical P 

'YEARS- Institute- 

One of America's Foremost Electronics Training Centers 

( 
I 

!- 
Member of 

National Home 
Study Council 

II TI' 

DEVRY TECHNICAL INSTITUTE 
CHICAGO 41, ILLINOIS 

FORMERLY 
DEFOREST'S TRAINING, INC. 

Octob3r, 1953 

JI JI 

Recording and Billing 

GET THIS BOOKLET FREE 

DEVRY TECHNICAL INSTITUTE, Dept. RN-1 0-M 
4141 Belmont Avenue, Chicago 41, III. 

I would like further information about the newer Electronic opportun- 
ities in AUTOMATION, also facts on how you may help me to prepare. 

Name Age - 
Please Print 

Street Apt 

City Zone State 

1040 DTI's training is available in Canada 
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TEACHING A GIANT TO TAKE SHIRT STEPS 

Bell Laboratories' Dr. J. W. Fitzwilliam adjusts a wave - 
guide feed to a parabolic dish reflector. Dr. Fitzwilliam, 
who has a Ph.D. in physics from Massachusetts Institute 

The giant microwave highway that 
carries your TV programs along with 
telephone conversations from coast to 

coast has a versatile new partner - an 
entirely new microwave system which 
was created, and is now being de- 

veloped, at Bell Laboratories. The new 

system operates at 11,000 megacycles 
-a much higher frequency than ever 
before used in telephone service. 

Bell's present microwave systems - 
operating at 4000 megacycles - were 

designed for heavy traffic and long 
distances. The new system is designed 
especially for lighter traffic and shorter 
distances -up to 200 miles. Its traffic 

of Technology, leads the practical development of Bell's 
new 11,000 -mc. system. Components had to be developed 
to operate in a frequency band not previously utilized. 

capacity is extremely flexible. De- 

pending on traffic needs, the system 
can provide only one one -way or as 

many as three two -way broadband 
channels. Each two -way channel can 
carry 200 telephone conversations si- 

multaneously or one television pro- 
gram in color or black and white in 

each direction along a route. The new 

microwave system, which is already 
being operated experimentally, will be 

valuable in providing additional tele- 

phone service and television programs 
for cities in remote areas. 

This is another example of how re- 

search and development work at Bell 

Telephone Laboratories help the Bell 
Telephone System to serve you better. 

Mr. L. C. Tillotson, who originated the new 
system, adjusts the klystron- isolator combi- 
nation which made the system feasible. 
Mr. Tillotson, an M.S. from the University 
of Missouri, is in charge of research in 
microwave applications. 

BELL TELEPHONE LABORATORIES 

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 

6 RADIO & TELEVISION NEWS 
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Pre -Sold to millions every week on TV 
f The Most Complete Line ... A Model for Every Need 

Superior Engineering ...they're Tried -Tested - Proven 

TR-2 

umir"="2, 
."mml 

Completely AUTO- 
MATIC version of 
the TR -2 with all 
the powerful fea- 
tures that made it 
famous. 

O 

October, 1956 

i111111P' = "l 

Completely AUTO- 
MATIC rotor, pow- 
erful and depend 
able. Modern de- 
sign cabinet. 4 wire 
cable. 

111111r°::°:°:::'1111111 

Completely AUTO- 
MATIC rotor with 
thrust bearing. 
Handsome cabinet, 
4 wire cable. 

CORNELL-DUBILIER 
SOUTH PLAINFIELD, N. J. 

Heavy -duty rotor 
with plastic cabinet. 
"compass control" 
illuminated perfect 
pattern dial, 8 wire 
cable. 

Heavyduty rotor, 
modern cabinet 
with METER con- 
trol dial, 4 wire 
cable. 

Combination value 
. complete rotor 

with thrust bearing. 
Modern cabinet 
with meter control 
dial, uses 4 wire 
cable. 

THE RADIART CORP. 
CLEVELAND 13, OHIO 

Ideal budget all- 
purpose rotor, new 
modern cabinet 
featuring meter 
control dial, 4 wire 
cable. 
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ACTUALLY 
THIS SMALL 

A 

2 1116 inch 

LONG 

3/4 inch 

DIAMETER 

WEIGHS 

ONLY 

1.3 ounce 

NEW TV 

649 
CAVALIER 
DYNAMIC 

So small -so light -you hardly know 
it's there! Designed for concealment 
and mobility, the E -V 649 
Miniature Lavalier Dynamic 
Microphone has remarkably efficient 
pick -up. Response is smooth, 
peak -free, 70 to 13,000 cps. Output 
-62 db.* Can be hung on neck 
cord close to chest for free use of 
hands; or used on desk stand or in 
the hand to meet varying program 
requirements. Extra -rugged for 
constant everyday use. 

Omnidirectional. Pop -proof wire -mesh grille 
minimizes wind and breath blasts. Indestruc- 
tible Acoustalloy diaphragm. Impedance 50 
ohms, easily changed to 150 or 250 ohms. 

*Referred to .0002 dynes /cm2 

High- tensile aluminum 
case finished in TV gray. 
Supplied with 30 ft. 
cable, neck cord assem- 
bly and belt clip. 
Model 649. List, $115 

Normal Trade 
Discount Applies 

Available from E -V Authorized Distributors. 

Write for Bulletin N -610 

°., ̀... 

8 

&k.cryiricz® 
ELECTRO -VOICE, INC. BUCHANAN, MICHIGAN 

AUTOMATION NEEDS MANPOWER 

THE SUBJECT of automation and its 
effect upon labor has received wide 

publicity in the newspapers of this 
country. Feature articles have ap- 
peared in our industrial trade journals 
and in other media discussing the pros 
and cons of automation and its effect 
on our economy. 

There are now in daily use a large 
number of computer installations 
throughout this country. Perhaps the 
largest of these is the one designed 
and constructed by I.B.M. for use in 
conjunction with the Air Force Na- 
tional Defense Program. Giant corn - 
puters such as this require an army 
of specialists not only to finalize the 
basic design, but to construct and op- 
erate this complicated device. But 
first, a special plant employing thou- 
sands of workers was erected and in 
spite of the use of highly automated 
production tools in the assembly of the 
various sub -sections of the main unit, 
it was still necessary to employ skilled 
labor on a grand scale. 

A large number of trained special- 
ists worked several years over the 
original concept before the design was 
finalized and it was necessary to hire 
a large working force of other techni- 
cal people trained specifically to carry 
out the original design. Still more 
skilled personnel were and are re- 
quired for the continuous maintenance 
of the equipment. Without this vast 
army of designers, engineers, opera- 
tors, installers, and clerical help, this 
computer could not have been brought 
into existence. 

Another example is the computer 
installed at the Army Signal Supply 
Agency in Philadelphia. The very lat- 
est in electronic computing equipment 
has been installed so that _ complete 
world -wide records can be maintained 
and continuously evaluated. Records 
of stock are kept, supply demands are 
noted, routine decisions are made, and 
many other daily tasks performed by 
this computer. This particular instal- 
lation utilizes a great number of mag- 
netic tape recorders whose primary 
function is to store instructions for 
the programming of the computer, to 
retain inventory figures, and to supply 
other pertinent facts which result from 
the "memory" capabilities of the de- 
vice. Recording speeds on the order of 
75 inches -per- second are used along 
with a seven -head recording mechan- 
ism so that seven tracks of informa- 
tion may be recorded and read simul- 
taneously. 

In order to design and manufacture 
such a complicated device, a large 
number of technical personnel was 

again required. Once a computer is 
installed and placed in operation, how- 
ever, there is still the daily necessity 
for continual maintenance and adjust- 
ment of the unit. As an example, six 
engineers and three technicians get up 
at the crack of dawn (or before) and 
report to the machine at 5 :20 every 
morning in order to set up and check 
the machine for the day's operation. 

Contrary to many beliefs, more per- 
sonnel is required on the payroll than 
was actually required at the Supply 
Agency prior to the installation of the 
computer. This may be attributed to 
several factors, some of which are as 
follows : Workers previously classified 
as clerical help per se will probably be 
up- graded and trained to meet the 
more severe demands for skilled labor 
as a result of the installation of the 
computer. This, then, would increase 
the earning capabilities of the workers. 
Because of the extreme speed of the 
unit, much more can be accomplished 
and more data can be processed in a 
shorter period of time. Accordingly, 
it will be necessary to have more peo- 
ple capable of carrying out the "de- 
cisions" made by the computer. These 
then are two examples where addi- 
tional labor is required through auto- 
mation. 

In the case of the military, however, 
where every attempt must be made to 
conserve manpower, we find that the 
use of computers contributes to this 
requirement to a large degree. Con- 
sider, for example, the case of defen- 
sive armament on the new B -52 inter- 
continental jet bomber. This long -range 
aircraft originally required the serv- 
ices of six gunners to operate its de- 
fensive weapons. The computer per- 
mits the same defensive advantages 
and requires but a single operator to 
fire the guns. The B -52 employs a sin- 
gle movable turret comprising four 50- 
caliber guns. This armament is tracked 
and aimed by radar and by optical 
devices which feed the information 
into the airborne computer. The com- 
puter sets up the fire control problem, 
aims the guns, and determines the 
point of intersection, and then tells the 
gunner when to fire. The action is 
precise and deadly. While the above 
represents a military application of 
electronic computers, we must not 
overlook the widespread interest in 
commercial applications of automation. 
We conclude, therefore, that the com- 
puter -in spite of its great capability 
-will, because of its very peculiar re- 
quirements, make more and more de- 
mands for skilled personnel for its 
operation. O.R. 
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ALL ED'S 957 
value-packed 356 -page 

CATALOG 

the only COMPLETE catalog 

for everything in electronics 

Olga Moat eNtpettigkeki. 
Latest Hi -Fi Systems and Components 
Super -Value KNIGHT -KITS P. A. 

Systems and Accessories Recorders and 

Supplies TV Tubes, Antennas, Acces- 

sories Amateur Receivers, Transmitters, 

Station Gear Test and Lab Instruments 

Specialized Industrial Electronic Equip- 

ment Huge Listings of Parts, Tubes, 

Transistors, Tools and Books... 

F E A T U R I N G 

SUPER -VALUE knight -kits: Finest electronic 
equipment in money- saving Kit form - Test 
Instruments, Hi -Fi kits, Hobbyist kits, Ham 
kits. Easiest to build and you SAVE MORE. 

EVERYTHING IN HI -FI: World's largest selection 
of quality Hi -Fi components and complete music 
systems -available for immediate shipment from 
stock. Own the best in Hi -Fi for less! 

EASY -PAY TERMS: Only 10% down, up 
to 18 months to pay. Available on orders over $45. 
Fast handling -no red tape. 

October, 1956 

OLA1L 361k pa t, 
ALLIED RADIO 

World's Largest Electronic Supply House 

Get ALLIED'S 1957 Catalog -it's 
complete, up -to- date -356 pages packed 

with the world's largest selection 
of quality electronic equipment at lowest, 

money- saving prices. Get every buying advantage 
at ALLIED: fastest shipment, expert personal help, 

lowest prices, guaranteed satisfaction .. . 

send for the leading 
electronic supply guide 

ALLIED RADIO CORP., Dept. 1 -K -6 
100 N. Western Ave., Chicago 80, III. 

0 Send FREE 356 -Page 1957 ALLIED Catalog, 

1 

J 
Name 

IAddress 

' City Zone ....State 
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you wuldn't 
buy 

yet that may be all your preset Lt system reproduces: 
Recent improvements in high- fidelity recording have captured the full tonal 
color of every instrument in the orchestra ... every subtle shading from the 
brilliance of the violins to the deep roll of the kettle -drums is impressed on 
discs made with the latest recording techniques. Yet this dazzling other -world 
of sound may be beyond the capacity of your present high -fi equipment ... in 
terms of sound reproduction, you may be buying only half a record! 

PICKERING professional -quality components -the best that money can buy 
-recreate all of the music on fine microgroove recordings -give you the rich- 
ness of reality that makes listening the extreme pleasure you have 
dreamed about ... but never experienced. 

PICKERING components include the world- renowned 
"FLUXVALVE" magnetic cartridge with one -mil or half -mil 
diamond styli ... the Pickering 410 Audio Input System, 
combining preamplifier, record compensator, and equalizer 
network (each of which is available separately) ... 
the famed Pickering Model 190 -D distortion -free tone arm 
.. and the revolutionary new PICKERING ISOPHASE 

electrostatic SPEAKERS, which reproduce music so faithfully 
they must be heard to be believed! 

]PYCKERZNG BzC'O., INC. OCEANSIDE, N.Y. 

9/ie Ida c,w Professional Audio Components 

. Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature: write Dept. C -12 

EXPORT: AD. AURIEMA, INC.. 89 BROAD 5T.; NEW YORK / CANADA, CHARLES W. POINTON LTD., 6 ALCINA AVE., TORONTO 

10 RADIO & TELEVISION NZWS 
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TEST 5 TUBES in 4 SECONDS EACH...ACCURATELY! 
WITH THE NEW ADVANCED ENGINEERED 

P}!MODEL 116 

Gm.B Em. ULTRAFAST 

TUBE & TRANSISTOR TESTER 

Completely 

NEW! 

PRECISE MODEL 116K in kit form $69.95 
PRECISE MODEL II6W factory wired $1 9.95 

Incl. carrying case and cover 

Servicemen know the Precise Model 111 (the winner in an independent survey) 
easily rates "the finest tube tester in the field" at any price, BUT FOR AN ON 
THE JOB QUICK -TEST ... the fastest, most accurate is the PRECISE Model 116. 
What's more you test tubes the foolproof method inherent in the famous Precise 
Model 111. 

Did you ever wish you could plug in 5 of the same type tubes at once and check 
each one individually by rotating a switch? YOU CAN WITH THE PRECISE 
MODEL 116 -Plug in 5 IF tubes and let them heat up at once and then check 
each one separately by rotating the TUBE BANK switch. ACTUALLY CHECK 5 
TUBES IN 20 SECONDS, 4 SECONDS PER TUBE. 

The Precise Model 111 taught the lesson that IF amplifier tubes (like the 6BC5 
or 6AU6) should be tested for Gm (mutual transconductance) while the power 
amplifiers (like the 6L6) should be tested for Em (emission) -that's ULTRAFAST 
Model 116 test! It checks each section of each tube separately ... by rotating the 
FUNCTION SWITCH ... each triode of a dual triode is checked individually .. . 

each diode and the triode of a duo -diode -triode is separately tested and not 
lumped as in other testers ... and a pentode is tested as a pentode -not a diode. 
TRANSISTORS, SHORTS, GAS, LIFE, Em, Gm etcetera can be tested with the 
PRECISE Model 116. 

You can inexpensively extend the Precise Model 116 to test filament current, etc. 
The Model 116 gives an accurate, ultra -fast (3 basic knobs for testing) check of 
television tubes! 

No Surplus -An etched panel- beautiful Moleskin covered wood carrying case 
and cover and specially simplified instructions makes the PRECISE MODEL 116 
THE FINEST FAST -CHECK TUBE TESTER AND DOLLAR EARNING TRAVELING 
COMPANION A TV SERVICEMAN EVER HAD. 

Not yet at your distributor. Order NOW to insure early delivery. 
SEE YOUR LOCAL DISTRIBUTOR FOR PROOF OF WHAT WE OFFER - OR WRITE 
US FOR DOCUMENTARY RESULTS OF AN INDEPENDENT SCIENTIFIC SURVEY. 

THE FINEST VOLT, REG, 

9071K 
7" VTVM KIT 

9071W $49.95 

WRITE FOR CATALOG RN -10 

THE FAMOUS MODEL #111 
111K $79.95 
111W $139.95 
Inel. Carrying Case & Cover 

6 .a 

LOW PRICED 5" SCOPE 
315K $49.95 
315W $84.95 

LOWEST PRICED 
WIRED 41/e" VTVM 

909K $25.98 
909W $37.50 

THE FIRST LOW PRICED 
7" COLOR SCOPE 

300K 9 95 
300W $199.50 

Frgirrjrr W.z và; 
THE FIRST AND ONLY 
81/2" COLOR SCOPE 

308K $129.50 
308W $229.50 

RF -AF -BAR GENERATOR 
with pre -assembled* head 

630K $33.95 
630KA* $38.95 
630W $53.95 

LOW PRICED RF SIGNAL GENERATOR UNIV. AF, SINE, SO, & PULSE GEN. Prices slightly higher in the West. Prices and "BEST BUY" IN GEN. FIELD 635K $33.50 specifications subject to change without notice. PTAK . $2.9! 
610K $23.95 635W $52.50 PTAW. $4.2! 
610KA pre -assembled head $28.95 
610W $39.95 SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR DISTRIBUTOR TODAY 

DEVELOPMENT CORP. OCEANSIDE, NEW YORK, U.S.A. 
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PROTO 
Professional- Quality Pliers 

Jab Desúyreed ¿iv& 
Fast T 

NEW! Multiple- Groove 
Joint Utility Plier. 

Wide range of openings - 
quickly changed for many lobs. 

242-71/2", 243-91/2'. 

NEW ! Mighty Midget Plier 
for Electronics. Perfectly 

balanced feel for working on 

small objects in tight places 
where others won't. 

6 models, 4" to 43á ". 

NEW! "Snip- Grip" Plier. Red 
plastic inserts in cutting edges 
hold end of wire after cutting. 
Prevents electrical shorts, protects 
user from injury. 

!i,ï\ 

)1( 

NEW ! Electronics and 
Ignition Cutting Plier. 

Cutter is close to tip. Spring 
opens long narrow jaws. 

Also NEW ! Comfortable 
"Handeze" Plier Grips. 
Slip on easily, fit tight, 

are long wearing. 

NEW! V -Notch Wire Stripper. 
Two V- notches cut through 

the insulation, slight side 
pressure strips it. 

299 -51/ 

Sensational "Multi- Plier "! 
Increases grip 10 times. 234 -8 ". 

"A chest of tools in one:' 

Fast turnover because they 
are job- designed to do each job 
right! Because they're backed 
by broad national advertising. 
Because they come to you in 
many attractive counter, stand, 
and wall merchandisers that 
boost "impulse" buying! So ... 
if you want to turn plier profits 
your way, send for catalog of 
entire line to 
PROTO TOOLS 
2205 Santa Fe Ave. 
Los Angeles 54, Calif. 
Eastern Warehouse & Factory, Jamestown, N.Y. 
Canadian Factory, London, Ont. 

5682 

PROTO - TOOL5 
PROTO means PROfessional TOols 

12 

* Presenting latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 

AN EXTREMELY ENCOURAGING 
prediction that the future of the ultra - 
highs looked bright indeed, made by 
the FCC's headman during an appear- 
ance before the communications sub- 
committee of the Senate Commerce 
Committee, impressed the committee 
so, that they granted general approval 
of the Commission's long -range pro- 
gram to shift all, or a major portion, 
of the TV stations to u.h.f. 

Admitting that he had received no 
definite assurances that all of techni- 
cal problems that now obtain on the 
high bands could be resolved, the chief 
commissioner said that he was confi- 
dent though that engineers would 
eventually solve this problem, as they 
have solved other problems that have 
troubled the broadcasting industry. 
The Commission is doing everything 
possible, the Senators were told, to 
help manufacturers develop more effi- 
cient antennas, accessories, receivers, 
and transmitters for the upstairs fre- 
quencies. 

THE REC2NT AIR COLLISION in the 
Far West and the flurry of warnings 
that more crashes are certain to come, 
if some drastic rules are not adopted, 
prompted the Radio Technical Com- 
mission for Aeronautics in Washington 
to issue a notice announcing release of 
a special report on mid -air collision 
control that they had prepared. 

The report, prepared by a commit- 
tee comprising more than 35 members 
of organizations representing all seg- 
ments of the aviation industry con- 
cerned with air -traffic control, details 

a series of stiff requirements that an 
electronic proximity warning system 
should meet to reduce the hazard of 
mid -air crashes. 

The requirements provide that a 
warning be given to the pilot of the 
penetration by another aircraft of a 
protected volume of airspace; i.e., hori- 
zontal airspace protection over a ra- 
dius of 10 miles surrounding the air- 
craft; vertical protection for 800 feet 
above and below flight level at all alti- 
tudes up to 30,000 feet and 1600 feet 
above and below flight level at higher 
altitudes. The requirements also spec- 
ify reliability under all weather con- 
ditions, availability to all types of air- 
craft, simplicity of operation and of 
interpretation of information, and ac- 
curate maintenance capabilities. 

Also set forth in the report are 
requirements for more complex designs 
which will reduce the dimensions of 
the protected airspace in congested 
areas and which will provide additional 
protection against potential collision 
hazards during descents and climbs. 

A G.ANT AIR -CONDITIONED 6c00- 
tube electronic computing machine 
that could save up to two years in the 
costly development of advanced -design 
jet engines has been built for the Alr 
Research and Development Command. 

One of the largest ever constructed 
(35 by 100 feet and 12 feet high, cov- 
ering a floor space that is about the 
equivalent of three average -sized 
homes), this unique computer (ari 
analogue type) will enable engineers 

(Continued on page 16) 

NEW TV GRANTS SINCE FREEZE LIFT 
Continuing the listing of construct`on permits granted by FCC since 

lifting of freeze. Addifcnal stations will be carried next month. 

STATE CITY CALL CHANNEL FREQUENCY POWER* 

Illinois Peoria V'IRL -TV . 8 180 -186 316 
Springfield F' 1\_A ï -TV 2 54 -60 100 

Louisiana New Orleans WWL -TV 4 66 -72 50 

Massachusetts Greenfield VS RLP 58 734 -740 18.2 

North Carolina Raleigh Vl RAL -TV 5 76 -82 100 

Texas Corpus Christi KSIX -TV 10 1E2 -198 212 

Arizona 
Louisiana 
Montana 

NEW CALL LETTER ASSIGNMENTS 
Flagstaff KOLF -TV 9 186 -192 
Baton Rouge WCNS 40 626 -632 
Kalispell KGEZ -TV 8 180 -186 

*E RP= (effective radiated power, kw.) 

RADIO & TELEVISION NWS 
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6 months 
from today 

REGRET TO ADVISE 
-YOUR 

FAILED 

FCC EXAMINATIONS 

WHICH WILL YOU HOLD 
OR 

add technical training to your 
practical experience. GET YOUR FCC 
LICENSE QUICKLY! 

then use our effective 
JOB FINDING SERVICE! 

WE GUARANTEE 

YOUR FCC LICENSE 
I[ you fail to pass your Commercial License exam after 
completing our course, we guarantee to continue your 
training without additional cost of any kind until you suc- 
cessfully obtain your Commercial License. 

HERE'S PROOF FCC LICENSES CAN BE SECURED IN A FEW HOURS 
OF STUDY With OUR Training AT HOME In Spare Time. 

Name and Address License Time 
Walter Eggers, Pacific Grove 1st 12 weeks 
Paul Reichert, West Salem, Ohio 2nd 10 weeks 
Harold Phipps, LaPorte, Indiana Ist 28 weeks 
John 1. Johnson, Boise City, Okla. 2nd 12 weeks 
James Faint, Johnstown, Pa. Ist 26 weeks 

Employers Make OFFERS Like These 

to Our Graduates Every Month 
Broadcast Station in Illinois: "We are in need of an engineer with a first class phone license, preferably a student of Cleveland Institute of Radio Electronics : 40 hour week plus 8 hours overtime." 
West Coast Manufacturer: "We are currently in need of men with elec- tronics training or experience in radar maintenance.' We would appreciate your referral of interested persons to us." - 

Our Trainees Get Jobs Like These Every Month 
CHIEF ENGINEER 
"Since enrolling with Cleveland Institute I have 
received Illy 1st class license, served as a transmitter 
engineer and am now Chief Engineer of Station 
WAIN. I also have a Motorola 2 -Way Service Sta- 
tion. Thanks to the Institute for making this pos- 
sible." 

Lewis M. Owens, Columbia, Icy. 
TEST ENGINEER 
"1 am pleased to inform you that I recently secured 
a position as Test Engineer with Melpar, Inc. (Sub- 
sidiary of Westinghouse.) A substantial salary in- 
crease was involved. \ly Cleveland Institute train- 
ing played a major role in qualifying me for this 
position." 

Eoyd Daugherty, Falls Church, Va. 

WE CAN PROVIDE HUNDREDS OF NAMES 
IN YOUR AREA ON REQUEST 

Carl E. Smith, E.E., President 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN -95, 4900 Euclid Ave., Cleveland 3, Ohio 

October, 1956 

Get these valuable 
BOOKLETS 

FREE./ 
MONEY MAKING 

rcc aHMF,sa.a 

LICENSE lnfersoNo 

CLEVELAND 
INSTITUTE 

OF RADIO ELECTRONICS 

SAMPLE 
FCC LESSON 

MASTER COURSE IN 
RADIO COMMUNICATION 

Member of National Home Study Council 

Cleveland Institute of Radio Electronics 

Dept. RN95, 4900 Euclid Ave., Cleveland 3, Ohio 

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

Military 
Radio -TV Servicing 
Manufacturing 
Amateur Radio 

Broadcasting 
Home Experimenting 
Telephone Company 
Other 

In what kind of work are you 
now engaged? 

In what branch of Electronics 
are you interested? 

Name 

Address 

City Zone State 
Special Tuition Rates to Members of Armed Forces L - - - - 

Age 

13 
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Widest choice makes it easy to enjoy 

TRUE HIGH FIDELITY 

ti 

Whatever your space and budget, you find the exact answer in the 
complete selection of E -V 2, 3 and 4 -way speaker system components 

Your enjoyment of high -fidelity reproduction depends largely on the efficiency of your 
loudspeaker system. For only with properly engineered speaker components can you 
obtain the range, the cleanliness of tone, the realism you want. 

With today's most complete line, ELECTRO -VOICE makes it easy for you. You can 
start with an economical, integrated 2 -way coaxial or 3 -way triaxial speaker...and expand it 
as you desire to a multi -way system with the E -V Building -Block Plan. Or, you can 
choose now a complete, separate 2 -way, 3 -way, or 4 -way speaker system which more 
efficiently reproduces each section of the audio spectrum. 

In E -V speakers, you have the advantage of heaviest, most powerful magnets, 
edgewise -wound voice coils, scientifically treated cones, and many other features that 
provide highest efficiency with the least discernible distortion. 

What's more...the exclusive E -V Radax principle of high- frequency propagation... 
the exclusive E -V mid -range coaxial diffraction driver -horns...the exclusive E -V Super -Sonax 
very-high- frequency drivers...are all designed to bring high -fidelity sound reproduction 
even closer to perfection. 

That is why your friends will recommend ELECTRO- VOICE. Look...and listen... 
for your own satisfaction. 

1=O=2 

o 
dbi===3 

SEPARATE 2 -WAY 
SPEAKER SYSTEM 

SEPARATE 3-WAY 
SPEAKER SYSTEM 

SEPARATE 4 -WAY 
SPEAKER SYSTEM 

Over 50 combinations 
of matched components 
are now available 
factory -installed 
in enclosures 

11D -RANGE 

COAXIAL 

CHOICE OF' 319 DIFFERENT DRIVER UNITS 
Radax Coaxial Integrated 2 -way Speakers in Econ- 
omy and Super Series ... in 8 -inch, 12 -inch, and 
15 -inch sizes ...from $29.50 to $85.00 net. 

TRX Triaxial Integrated 3 -way Speakers in Econo- 
my and Super Series ... in 12 inch and 15 -inch 
sizes ...from $64.00 to $145.00 net. 

Low -Frequency Drivers (Woofers) for separate 
multi -way speaker systems in Economy and 
Super Series ... in 12 -inch, 15 -inch and 18 -inch 
sizes ...from $33.00 to $115.00 net. 

Mid -Range Coaxial Driver -Horns for separate 
multi -way speaker systems ... in 12 -watt and 25- 
watt sizes ...from $33.00 to $52.00 net. 

Mid -Bass Driver -Horn Assembly for long -path in- 
direct radiator applications ...$38.00 Net. 

Treble Diffraction Horns 
. . from $18.00 to $22.00 net. 

NO FINER CHOICE THAN 

High- Frequency Drivers in 25 -watt and 30 -watt 
sizes ...from $42.50 to $58.00 net. 

Super -Sonax Very- High- Frequency Drivers (Su- 
per-Tweeters) in Economy and Super Units 

...from $21.00 to $33.00 net. 

High -Frequency Level Control for adjustment to 
room acoustics ...$3.90 net. 

Crossover Networks for separate multi -way 
speaker systems ...from $9.50 to $75.00 net. 

Building -Block Kits of matched components for 
expansion of existing economy speaker systems 

...from $34.50 to $112.00 net. 

All components are designed for use in your own 
or in E -V recommended enclosures. E -V "Do -it. 
Yourself" Enclosure Kits are also available, 

New Catalog -Guide gives quick facts on speaker 
systems for high -fidelity reproduction. Send 25c 
to cover postage and handling for No. 117 -N610 

glee-Za/ cc,® 
ELECTRO- VOICE, INC. BUCHANAN, MICHIGAN 
Export: 13 E. 40th St., New York 16, U.S.A., Cab /es: Ar /ab 

HIGH -FIDELITY SPEAKER SYSTEMS. AMPLIFIERS. TUNERS. PHONO. CARTRIDGES. ENCLOSURES. DO- IT- YOURSELF KITS. MICROPHONES AND PUBLIC ADDRESS EQUIPMENT www.americanradiohistory.com
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LOW -FREQUENCY 
(WOOFER) 

3-WAY TRX 

MID -HIGH and MID -BASS 

VHF 

SUPER -SONA X 

COAXIAL 

CROSSOVER NETWORK 

r 
enrC... ENGINEERS AND MANUFACTURERS OF 

www.americanradiohistory.com
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"By far the finest" 

s have been tested by the authoritative 
Audio League. 

Nineteen leading phono Pickup 

Its impartial verdict:* es are by far the 

"The ESL Professional and Concert 
instruments" ns truments'rtridg 

phonograph repro finest p 
cleanest sou 

comparisons 
with its closest competitors, 

"In A -B comp high fidelity reproduction 
were 

had never previously been exposed to hig 

struck by the superior definition of the ESL" 

namic cartridge at your dealer's, and discover why 

u 

Hear the sensational and electrodynamic 

lovers are switching to the world's most advanced pickup. 

musicians, engineers, 

Write today for detailed information. 

h ductng 
sounding cartridges tested" 

"Unquestionably 
the smoothest, cl 

persons who 
even p 

LISTEN INO AT ITS BEST 

El etiro -Sonic 
Laboratories, Inc. FOR 

Island City 6, N.Y. 

35-54 Thirty -sixth Street Long 

e $106.50 

Concert Series $35.95 Professional 
Series arm and cartridg 

Soloist Series from $14.95 

r4ri3I 11 Ilttfi 
*Autborized quotation No. 4 °I 

t 956) of The Audio League ep' 

and April 
League 

report. 
April NovN. y., 

for the complete technical and 

Mt. Vernon, N. f 
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to fly jet engines before they are built, 
and to forecast, in actual control tests, 
performance characteristics of jet en- 
gines that are still on the drawing 
board. (Checking out an experimental 
engine normally takes up to six months 
and costs several million dollars in the 
wind tunnel and flight -test phases.) 

The computer will become the brain 
for a jet- engine simulator that will 
reduce the costly wind-tunnel testing 
and cut down the time and cost of 
flight testing; both vital phases in the 
race to develop stronger and faster 
aircraft. 

Flying the computer, an engineer 
can become a test pilot and in a mat- 
ter of a few hours can see how his 
blueprint engine reacts to such con- 
ditions as giving it the throttle at 
20,000 feet altitude, 40 degrees below 
zero air temperature, and at a speed 
of 1260 miles an hour. 

Previously, it has not been possible 
to check out a pre -production engine - 
control system on a sufficiently large 
number of engines of one type. In 
many instances, the engine is either 
not available and its_ expected per- 
formance data are lacking, or, if an 
experimental prototype of the engine 
is available, engineers have been un- 
willing to risk the expensive proto- 
type in gruelling tests. 

In operation, the machine works this 
way : Engineers study the specific 
problem at hand and reduce it to 
mathematical form. They then con- 
vert it into equations. The computer 
works out these equations electrically 
and comes up with the answer in the 
time it takes an air molecule to pass 
through the actual engine. 

In addition to the 6000 tubes in the 
computer, there are 140,000 feet of 
wire and 1700 indicating lights. It 
also has 2750 knobs or dials, 8200 plug 
jacks, 300,000 soldered joints, and 100,- 
000 solderless connectors. 

An estimated 85,310 man -hours went 
into the finished product, roughly 
equivalent to 42 man -years of work. 
Approximately 8350 hours (21/2 man - 
years) was spent in the drafting stage, 
and 44,960 man -hours or 23 man - 
years, in engineering. 

MEASUREMENTS OF THE SPEED and 
attenuation of high frequency sound 
waves in monatomic gases (helium, 
neon, argon, krypton, and zenon) were 
completed recently in Washington by 
the Bureau of Standards. 

While the immediate purpose of 
these measurements was to assist in 
the verification of theories of non-uni- 
form gases, the results were found to 
have a bearing on upper- atmosphere 
flight, the propagation of shock waves, 
and the problems of high -speed gas 
dynamics generally. For example, 
aerodynamic research has shown that 
the motion of an airplane or missile 
through the air is decisively affected 
by conditions in the so- called boundary 
layer of air immediately surrounding 
the moving object. This layer is char- 
acterized by the occurrence of large 

(Continued on page 132) 
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When only the het is 
good enough... 

magnetic recording tapes on 

gic Il /'ih , base 

Model's outfit by Mme. E. Grange' 

Car by Jaguar 

PLUS 50 by Soundcraft 

DuPont trademark 

October. 1956 

For true high fidelity now - and from now on - choose from 

these Soundcraft tapes. All are made. with Oscar -winning 

Soundcraft oxide on extra -strong "Mylar" base. 

PLUS so- get 50% longer play 

PLUS 100- twice as much on a reel 

"LIFETIME" - guaranteed for life 

FOR EVERY SOUND REASON 

REEVES SOUNDCRAFT 
CORP. 

10 East 52nd Street, New York 22, N. Y. 

17 
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The Most 
Sensational 

Advertising Program 
in TV Antenna 

History 

_ 

EA% 

Full color ads - reaching 

over 30,000,000 prospects 

across the nation! 

Saturday Evening Post 
House Beautiful Farm Journa( 
Better Homes & Gardens 
Town Journal Sunset 
TV Guide and others 

Write for "Operation Team -Up Local Dealer Tie -in Advertising 

Alte I, are CO. 3000 Scotten Blvd., Burlington, Iowa 
www.americanradiohistory.com
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E E 

You Can Train a Home for Good Pay Jobs in 

RADIO -T L VISlO N 
Fast Growing Industry Offers Good Pay, Security, Bright Future 

l 

Training PLUS OPPORTUNITY is the ideal com- 
bination for success. Today's OPPORTUNITY 
field is Radio -Television. Over 125 million home 
Radios plus 30 million sets in cars and 40,000,000 
Television sets mean big money, opportunity for 
trained Radio-Television Technicians. More than 
4,000 Radio and TV Broadcasting stations offer 
interesting and important positions for techni- 
cians, operators. Color Television, portable TV 
sets, Hi -Fi, other developments assure future 
growth. Radio, Television are both growing. Need 
for trained technicians is increasing! 

J. E. SMITH 
Founder 

Find Out What Oldest and Largest Home 

Study Radio -Television School Offers You 
Since 1914 -for more than 40 years- N.R.I. has been training 
ambitious men at home in spare time for Radio-TV. Thousands of 
successful graduates say N.R.I.'s 50 -50 training method is a fast, 
easy, effective way to higher earnings, desirable jobs. Carefully 
planned experiments and practice with equipment supplied free of 
extra charge, bring basic principles, techniques to life right in your 
own home. Find out what dependable training can do for you. 

You Learn by Doing -Get Practical 

Add to Your Income Starting So 
Experience with Kits N.R.I. Sends 

onNothing takes the place of practical experience. 
As part of N. R.I. Servicing Course you build 

Make $10 -$15 a Week Extra AC -DC Radio Receiver and Vacuum Tube Volt- 
meter shown below. Use them to make tests, 

Fixing Sets inYour SpareTime conduct experi- v ments, get practical 
Soon after enrolling, many N.R.I. students experience. All 
start earning extra money fixing neighbors' equipment yours to 
radio sets. Many earn enough extra to pay keep 
entire cost of course and provide capital to 
start their own full time Radio-TV business 
after getting N.R.I. Diploma. If you want a 
job with a future, find out how you can train 
at home for Radio-Television. Mail Postage ! 

Free postcard for Sample Lesson. See how l 

practical it is to learn at home. Get 64 -Page 
Catalog, too. See equipment you get, out- 
lines of courses, facts about opportunities in 
this growing field. Prices of N.R.I. CoursesSee Other S are low, terms easy. ider; 

N.R.I. Training leads to good pay jobs like these. BROADCASTING: sm, elm NM 1111M CUT OUT AND MAIL CARD NOW to I NMI 
Chief Technician, Chief Operator, Remote Control Operator. SERVICING: Home and 
Auto Radios, P. A. Systems, Television Receivers, Electronic Controls, FM Radios, Hi -Fi. 
SHIP AND HARBOR RADIO: Chief Operator, Assistant Operator, Radiotelephone 
Operator. POLICE RADIO: Transmitter Operator, Receiver Serviceman. GOVERN- 
MENT RADIO: Operator in Army, Navy, Marine Corps, Coast Guard, Forestry Service 
Dispatcher, Airways Radio Operator. IN RADIO PLANTS: Design Assistant, Trans- 
mitter Design Technician ... AND MANY OTHERS. 

N.R.I. TRAINED THESE MEN 
Thanks N.R.I. for Good Start - "Right now I am doing 

spare -time repairs on 
Radios and Television. 
Going into full time 
servicing soon." C. HIG- 
GINS, Waltham, Mass. 

Engineer with Station WHPE 
"I operated a successful 
Radio repair shop. Then 
I got a job with WPAQ 
and now I am an engi- 
neer for WHPE." VAN 
W. WORKMAN, High 
Point, N. C. 

QuitJobto Start Business 
"I decided to quit my 
job and do TV work full 
time. I love my work 
and am doing all right 
financially." W. F. 
KLINE, Cincinnati, 
Ohio 

N.R.I. Started His Way up 
"I was a cab driver earn- 
ing $35 a week. Then I 
enrolled with N. R.I. 
Now testerwith TV tnak- 
er. ".f. H. SHEPHERD. 
Bloomington, Ind. 

1 

SAMPLELESSON 
NO STAMP NEEDED! 

AND CATALOG 
WE PAY POSTAGE 

BOTH FREE 
This card entitles you to Actual Lesson on Servicing, shows 
how you learn Radio -Television at home. You'll also receive 
64-Page Catalog. 

NATIONAL RADIO INSTITUTE, Dept. E 

Washington 9, D. C. 

Please mail me the FREE sample lesson and 64 -Page 
Catalog. (No Salesman will call.) 

Name Age 

Address 

City Zone State 
Approved Member, National Home Study Council 

or7 
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Practice Servicing- Communications with Kits of Parts N.R.I. Sends 

°r 

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

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

fir 

YOU BUILD Signal Generator 
You build this Signal Generator. 
Learn how to compensate high fre- 
quency amplifiers, practice aligning 
typical I.F. amplifiers in receiver 
circuits. 
Make tests, 
conduct ex- 
periments. 

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

Radio -Tel vision Can Give You 

a Good Job with a Future 
N. R.I. Graduates do Important Work - Get Important Pay 

Chief Engineer 
with Station 

"I am Chief Engineer of 
Station KGCU in Mandan, 
N. D. I also have my own 
spare time business serv- 
icing high frequency, two - 
way communications sys- 
tems." R. BARNETT, Bis- 
marck, N. D. 

ilF See 

Paid for Instruments 
out of Earnings 

"I am doing very well in 
spare time TV and Radio. 
Sometimes have three TV 
jobs waiting and also fix 
car Radios for garages. I 
paid for instruments out of 
earnings." G. F. SEAMAN, 
New York, N. Y. 

Has Own Radio -TV 
Business 

"We have an appliance 
store with our Radio and 
TV servicing and get TV 
repairs. During my Army 
service, N.R.I. training 
helped get me a top rated 
job." W. M. WEIDNER, 
Fairfax, S. D. 

Other Side 31T 
7 

FIRST CLASS 
Permit No. 20 -R 
(Sec. 34.9, P. L. & R.) 

Washington, D.C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary If Mailed In The United States 

POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

16th and U Sts,, N. W. 

Washington 9, D. C. 

Here is a line of work that people respect --a vocation where you 
can advance, win a place for yourself, earn good pay and gain 
much personal satisfaction in what you are able to do. And you 
can learn at home in your spare time. Smart fellows everywhere 
are using their spare time to develop new knowledge, new skills. 
They know it is the trained man who gets ahead, gets the better 
job, drives the better car, is respected for what he knows and can do. 

Be a Skilled Technician 
The technical man is looked up to. He should be. He does important 
work, gets good pay for it. Radio -Television offers that kind of 
work. There are more than 40 million Televisions, 150 million home 
and auto Radios. Millions more are sold each year. There are 
splendid opportunities for the man well trained in Radio -Television 
Servicing or Broadcasting. Micro -Wave Relay, Aviation and- Police 
Radio, Two -Way Communications for buses, taxis, trucks, etc. are 
expanding- making more jobs, greater opportunity. 

You Can Train in Spare Time 
Keep your job until you're ready for a better one. Learn at home. 
N.R.I. Courses are planned for men who can study only during 
spare time. You get many kits to build equipment, get practical 
experience. You work on circuits common to both Radio and TV. 
Equipment you build "brings to life" things you learn in N.R.I.'s 
easy -to- understand texts. Experienced N.R.I. instructors, techni- 
cians, specialists devote full time to making sure you get the best 
and simplest Radio -TV training. Train as fast or as slow as you like. 

Tested Way To Better Pay 
N.R.I. Training is practical, thorough. You get the benefit 01 

N.R.I.'s 40 years experience training men for success in Radio - 
Television. Most successful N.R.I. men start without any knowledge 
of Radio, many without a high school education. Find out what 
Radio -Television training can mean to you. Make a decisive move 
today toward becoming one of that select group -a Radio -TV 
Technician. Send for Actual Lesson and 64 -Page Catalog, both 
FREE. NATIONAL RADIO INSTITUTE, Dept. E, Washington, D.C. 

SAMPLE LESSON AND 
CATALOG 

BOTH FREE 
www.americanradiohistory.com
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a look at 
the latest in 

AUTO RADIO 

Here are some typical CBS tubes and transistors 
you will be discovering in 1957 "hybrid" auto radios. 
They combine the advantages of new CBS power output 
transistors and modern CBS low- voltage mobile radio 

tubes. All power for them is drawn directly from the 
12 -volt battery; the vibrator power pack is eliminated. 
Both the tubes and transistors are especially designed 

for hybrid auto radio. 

As the 1957 automobiles come into use this fall, you 
will find CBS ready to supply you with these new tubes 
and transistors. That's only natural. CBS pioneered the 
first auto radio tube kit. CBS has specialized for years 

in supplying auto radio tubes to leading set manufac- 

turers. And now CBS advanced -engineering pioneers 

again with new hybrid auto radio components. 

Whether it's tubes or transistors - whatever you need 

for auto radio - old, modern, or ultramodern ... make 
it CBS. Replace with the same tubes and transistors the 
original equipment designer specifies ... CBS. 

October, 1956 

tubes semiconductors 

Reliable products 
through Advanced - Engineering 

CBS- HYTRON , 

Danvers, Massachusetts 
A Division of Columbia Broadcasting System, Inc. 
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Sylvania's new TV show will be televised nationally over CBS stations 
every Saturday night. Check your local listings for time and station. 

RADIO & TELEVISION NEWS 
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new Sylvania TH SHOD 
launches a dramatic new advertising 

program for TV Service Dealers 

Biggest TV news this fall 
for you as a service dealer 
is Sylvania's new adventure 
thriller "The Buccaneers." 
Packed with exciting pirate 
lore, Sylvania's new TV 
show offers entertainment 
for the entire family. 

And it offers you a brand - 
new opportunity to build 

your service business through a dramatic new con- 
sumer advertising campaign, "TV SMOG." 

Millions of TV set owners will be reminded that 
TV Smog comes from old worn out picture tubes and 
receiving tubes. And they'll be reminded to see the 
service dealer who displays the Sylvania Radio & 
TV service sign for a TV Smog check -up. 

To supplement this powerful TV advertising, a 
complete campaign in TV Guide magazine will also 
steer the TV set owner to you for a TV Smog check -up. 

Get behind this TV Smog promotion: identify 
yourself as the dealer in your neighborhood who 
features "Silver Screen 85" picture tubes and 
Sylvania's quality brand receiving tubes. 

And keep in touch with your Sylvania distributor 
for new Buccaneer promotion pieces and premiums. 

SYLVANIA ELECTRIC PRODUCTS INC. 
1740 Broadway, New York 19, N. Y. 

In Canada: Sylvania Electric (Canada) Ltd. 
Shell Tower Building, Montreal 

LIGHTING RADIO ELECTRONICS 
TELEVISION ATOMIC ENERGY 

SYLVANIA 
October, 1956 

... get a "TV SMOG" rating on 
your set 

... the serviceman who displays 
this sign 

... will install a genuine 
"Silver Screen 85" 

... and replace worn -out 
receiving tubes with Sylvania's 

quality brand 
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TUNG-SOLH 
TECHNICAL DATA 
BOOKS FOR 1956 

T -58 1250 pages -1000 tube types. 

T -70 More than 250 pages of data 
on CR tubes, receiving and special 
purpose tubes and dial lamps. 

T -31 Over 350 blueprint base dia- 
grams for 1400 tube types. 

ALL THE INFORMATION 

AT YOUR FINGER TIPS 

The new 1956 hung -Sol -Electron Tube 
Technical Data books are the most prac- 
tical set of reference books in the entire 
industry. They contain all the informa - 
tion you need for everyday use. Clearly 
indexed and streamlined for fast reading, 
they open flat for rapid on- the -job refer- 
ence. 
Ask your Tung -Sol supplier how you 
can get your ser. 

TUNG -SOL ELECTRIC INC., Newark 4, N. J. 
Sales Offices: Atlanta, Columbus, Culver City, 
Dallas, Denver, Detroit, Melrose Park (Ill.), 
Newark, Seattle. 

Miniature Sealed Beam 
Lamps Headlamps 

a 

Signal 
Flashers 

Aluminized Special Purpose Semiconductors 
Picture Tubes Tubes 
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Radio and 
TV Tubes 

Color 
Picture Tubes 

Within h in 
ERNEST B. MULLINGS has been pro- 
moted to the post of assistant adver- 
tising manager of 
the Heath Com- 
pany, according to 
Robert Erickson, 
president of the 
firm. He has spe- 
cialized in electron- 
ics, was an Army 
radio instructor, 
holds a ham license, 
operating with call letters of W8VPN. 

Mr. Mullings' previous experience as 
a project engineer and technical editor, 
rewrite man, editor of government 
news releases, and senior technical cor- 
respondent for National Radio Insti- 
tute provides a background which will 
serve him in good stead in his new 
position. For the past two years he 
has been responsible for all copy prep- 
aration appearing in the company's 
advertising. 

In his new position he will assist Mr. 
C. M. Edwards, the firm's advertising 
manager. 

* * * 

FERRODYNAMICS CORPORATION has 
been formed to manufacture magnetic 
recording tapes for commercial, home, 
and military applications. The firm has 
established headquarters at Lodi, New 
Jersey . . . C. M. SALISBURY AND AS- 

SOCIATES has been established as a 
manufacturers' representative firm 
with headquarters at 1453 7th Avenue, 
San Francisco 22, California. The 
agency will cover the northern Cali- 
fornia territory, servicing industrial ac- 
counts and jobbers . SARGENT-RAY- 
MENT CO. of Oakland, California has 
changed its corporate name to EL- 

DORADO ELECTRONICS CO. and is di- 
versifying its operations to include re- 
search, development, and manufacture 
of nuclear and industrial electronic de- 
vices for both commercial and military 
markets . . . STEWART- WARNER ELEC- 

TRONICS has entered the facsimile 
transmission and reception equipment 
field with the purchase of the entire fac- 
simile business of THE ALLEN D. CARD - 
WELL ELECTRONICS PRODUCTIONS 
CORPORATION . . . As part of its ex- 
pansion program, AMPHENOL ELEC- 
TRONICS CORPORATION has purchased 
the assets of the EXACT METAL SPE- 

CIALTIES COMPANY. a Chicago screw 
machine firm ... FEDERAL TELEPHONE 
AND RADIO COMPANY of Clifton, N. J. 
has purchased certain assets of a sub- 
sidiary of ELECTRONICS SPECIALTY 
COMPANY of Los Angeles . HAYDN 
SOCIETY RECORD COMPANY has been 
reorganized and refinanced under the 
leadership of Howard Rikoon, who 
represents the group of businessmen 
which purchased the firm. Former of- 
fices at 40 East 19th St., New York City 

are being temporarily retained as head- 
quarters . . . PRECISION METER CO., 
INC. has been formed at 126 Greenpoint 
Avenue, Brooklyn 22, N. Y. The firm 
will manufacture a full line of meters 
and handle the production of special 
meters on a custom basis . . . THOR- 
DARSON -MEISSNER of Mt. Carmel, Illi- 
nois has purchased all the assets and 
goodwill of the transformer division of 
MARK ELECTRONICS of Bloomfield, New 
Jersey. All production facilities will be 
transferred to Mt. Carmel . . . CAR- 
RIER CORPORATION has announced the 
formation of COLORADO RESEARCH 
CORPORATION in Denver. The new 
subsidiary will specialize in electronics 
and applied physics . . . Formation of 
a new manufacturing entity, known as 
UTRAD CORPORATION, to continue the 
operation of the transformer division of 
UTAH RADIO PRODUCTS, INC. has been 
announced. The new company has head- 
quarters at 812 E. State Street, Hunt- 
ington, Indiana. 

* * 
MORGAN A. GUNST, JR. has been named 
vice -president of Chromatic Television 
Laboratories, Inc. 
and general mana- 
ger of the firm's 
West Coast develop- 
ment laboratory in 
Emeryville, Califor- 
nia. 

He joined the 
Paramount Pictures 
affiliate in 1951 as 
manager for military contracts. Until 
his appointment as general manager, 
he served as product manager. The 
company is engaged in research and 
development in the color television and 
radar fields utilizing the Lawrence 
color tube. 

He was formerly associated with the 
radiation laboratories of the Univer- 
sity of California and M.I.T. He also 
served as a senior engineer for Lock- 
heed Aircraft Company. 

* * 

JOHN N. McCAUL has been named su- 
pervisor of sales service engineering for 
electronic products of Sylvania Electric 
Products Inc. He will make his head- 
quarters at Teterboro, New Jersey . . . 

Bell Sound Systems, Inc. of Columbus, 
Ohio has named JOHN S. BOYERS to the 
post of manager of engineering . . 

WALTER T. HANNIGAN, former chair- 
man of the board of governors of "The 
Representatives of Electronic Products 
Manufacturers, Inc." and chairman of 
the association's New England Chapter 
passed away recently . . . ROBERT F. 

FELAND. JR. has been appointed sales 
manager of Cal -Tronics Corp. of Los 
Angeles ... Ampex Corporation of 
Redwood City, California has elected 
ROBERT SACKMAN vice -president and 
appointed RUSSELL J. TINKHAM mana- 
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My School fully Tipproyed to train Veterans under 

` new Korean G. I. Bill. Don't lose your school bene- 

Í tits by waiting too long. write discharge date on 

coupon. 

GET IN ON T 

L. C. Lane, B.S., M.A. 
President, RadioTele- 
vision Training Asso- 
ciation. Executive 
Director, Pierce School 
of Radio & Television. 0 

TRAIN FOR A TOP -PAY JOB AS A TELEVISION TECHNICIAN 
NO PREVIOUS EXPERIENCE NEEDED - study AT HOME in your SPARE TIME 

Next to the atom and hydrogen bombs, the biggest 
noise being made today is by the booming radio - 
television- electronics industry. 
Now, while the boom is on in full force, is the time 
for you to think about how you can share in the high 
pay and good job security that this ever -expanding field 
offers to trained technicians. 
Just figure it out for yourself. There are more than 400 
television broadcasting stations operating right now 

++ Super.Het 

and hundreds more to be built; more than 34 million 
sets in the country and sales increasing daily. Soon 
moderately priced color television sets will be on the 
market and the color stampede will be on. 

All these facts mean that good jobs will be looking for 
good men. You can be one of those men if you take 
advantage of my training now - the same training that 
has already prepared hundreds of men for successful 
careers in the radio -television -electronics field. 

No experience necessary! You learn by practicing with professional equipment 
I send you. Many of my graduates who now hold down good paying technician 
jobs started with only grammar school training. 

If you have previous Armed Forces or civilian radio experience you can 

finish your training several months earlier by taking my FM -TV Technician 
Course. Train at home with kits of parts, plus equipment to build YOUR OWN 

:y; Radio Receiver TV RECEIVER. ALL FURNISHED AT NO EXTRA COST! 

After you finish your home study training in the Radio -FM -TV Technician 

Course or the FM -TV Technician Course you get two weeks, 50 hours, of 

intensive Laboratory work on modern electronic equipment at our associate 

school in New York City, Pierce School of Radio & Television. 

THIS EXTRA TRAINING IS YOURS AT NO EXTRA COST WHATSOEVER. My 

courses are complete without this extra training, however. It is just an added 

opportunity for review and practice. 

AF.RF Signal Generator 

Public Address System 

Combination Vollmeter. 

9 f TA' Ammeter.Ohmmeter 

j V LEARN BY DOING 

VETERANS 
As part of your training I give you the equipment you need to set up your own home 
laboratory and prepare for a BETTER -PAY TV JOB. You build and keep an Electromagnetic 
TV RECEIVER designed and engineered to take any size picture tube up to 21 -inch, 
(10 -inch tube furnished. Slight extra cost for larger sizes.) ... also a Super -Het Radio 
Receiver, AF -RF Signal Generator, Combination Voltmeter- Ammeter -Ohmmeter, C -W Tele- 

phone Transmitter, Public Address System, AC -DC Power supply. Everything supplied, 
including all tubes. 

EARN WHILE YOU LEARN Almost from the very start you can earn extra 
money while learning by repairing radio -TV sets for friends and neighbors. Many of 
my students earn up to $25 a week . . . pay for their entire training from spare 
time earnings . . . start their own profitable service business. 

FCC COACHING COURSE Qualifies you for Higher Pay! Given to all 
my students AT NO EXTRA COST. Helps you qualify for the TOP JOBS in Radio -TV 
that demand an FCC license! Full training and preparation at home for your FCC 

license. 

Radio -Television Training Association 
52 EAST 19th STREET NEW YORK 3, N. Y. 

Licensed by the State of New York Approved for Veteran Training 

October, 1956 

YOU GET 

THESE 

RADIO -FM -TV 
TECHNICIAN 

TRAINING 

FM-TV 
TECHNICIAN 

TRAINING 

EXTRA 
LABORATORY 
TRAINING IN 
NEW YORK 

CITY 
AT NO EXTRA 

COST I 

MAIL THIS COUPON TODAY! r = = tam t! - III B ti III :- _ a, 
Mr. Leonard C. Lane, President 
RADIO -TELEVISION TRAINING ASSOCIATION 

Dept. T -10C, 52 East 19th Street, New York 3, N. Y. 

Dear Mr. Lane: Send me your NEW FREE BOOK, FREE SAMPLE LESSON, 
and FREE aids that will show me how I can make TOP MONEY IN 
TELEVISION. I understand I on under no obligation. 

(PLEASE PRINT PLAINLY) 

Name Age 

Address 

City Zone State 

I 
I 

I AM INTERESTED IN 

Rodio-FM -TV Technician Course 

FM -TV Technician Course 

Q TV Cameraman t Studio Technician Course 

IS titi low tam Mil - - - - is as 

VETERANS! 
Write discharge date 
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$100,000 

Hi -Lo is covered by a $100,000.00 insur- 

ance policy issued by one of the largest 

insurance companies.* 

New... 
Just what 

you asked 
for! 

r 
ff 

,n1-.1-4 Model 505 - Channels 1-83 
The spiral antenna that is designed for maxi 
mum performance featuring the NEW TELE- 
SCOPING DIPOLES. This versatile antenna 
swivels on ball and socket in any direction. 
Gold spirals, plastic base blend 
with any room. LIST.... $14.95 

GUARANTEED 
PERFORMANCE 
Each and every Hi -Lo is backed by a money 
back guarantee. For the best reception, 
unsurpassed clear pictures, specify Hi -Lo, 
with the exclusive highest gain, spiral de- 
signs which are covered by the following 
U.S. patent numbers: 2,495,579; 2,583,745, 
2,724,773; 2,748,387; 2,755,466; and Ca- 
nadian Patents 1951 and 1956; other pat- 
ents pending. . 

Waay Model 101 -a Channels 2 -13. 
The original and world famous 

antenna that is wanted, demanded and 
used for GUARANTEED FINEST RECEP- 

TION. No rods to adjust. Provides clear- 
est pictures faster. LIST.... $9.95 

Model 303 - Channels 14 -83. 76 The UHF ANTENNA with the 
highest signal gain that is specially de- 
signed for ALL UHF areas. Luxurious 
gold upright and crossbar. LIST. .$5.95 

\ '\ '1 =\,-\; \ =\ 'i ) 

Model 404 Channels- 2 -83. 
NEW INDOOR ANTENNA 

that swivels with a gentle touch of your 
little finger. Dipoles swivel on ball and 
socket in every direction. Golden spirals 
and decorative plastic base blend with 
all furniture. RECEPTION IS GUARAN- 
TEED. LIST. .. .$12.95 

'name upon request 
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Wile Model 202 - Channels 2 -83 
PEAK PERFORMANCE which is unsurpassed is 
guaranteed with this antenna ... for ANY and 
EVERY area. The gleaming gold upright, shiny 
spirals, bakelite base; aluminum bars, modern 
design 

... all make this YOUR BEST ANTENNA BUY. 

LIST.... $9.95 

INSIST ON THE GENUINE Hi -Lo Spiral Antennas! 
Known and accepted everywhere, Hi -Lo is manufactured and 
GUARANTEED by the best antenna manufacturer in the world. Hi -Lo is 

consumer accepted and approved. 

TV ANTENNA CORP. 
3540 North Ravenswood Avenue 

Chicago 13, Illinois 

ager of audio custom engineering . . . 

STANLEY S. SIEVERS has been named 
television field engineer for Kay Lab, 
San Diego electronics and television 
equipment manufacturer ... G -C Elec- 
tronics Mfg. Co. of Rockford, Ill. has 
appointed WILLIAM H. DEAN to the 
post of sales manager . . . WILLIAM F. 
SHARKEY has been named advertising 
manager of I.D.E.A., Inc., Indianapolis, 
Indiana electronics manufacturing firm. 
He joined the company in 1949 . 

ROBERT C. KOCMOUD is the new sales 
promotion manager of General Cement 
Mfg. Co. of Rockford and all of that 
firm's sales divisions. 

WALTER CLEMENTS is the new jobber 
sales manager of Littelfuse, Inc. of Des 
Plaines, Ill. 

In his new posi- 
tion, Mr. Clements 
will direct the corn - 
pany's sales activi- 
ties to the electronic 
and automatic re- 
placement markets. 
He formerly served 
as sales engineer for 
the firm, joining the company in 1950 
as a member of the sales department. 

DONALD H. STOVER, formerly service 
manager of Sentinel Radio Corpora- 
tion, has been appointed Service Co- 
ordinator of the Radio- Electronics- 
Television Manufacturers Association, 
filling the vacancy created by the res- 
ignation of Al Coumont. 

Mr. Stover will continue Mr. Cou - 
mont's work in coordinating the indus- 
try's service activities and, in addition, 
will undertake an intensive field job of 
promoting, the Association's vocational 
training program for radio -TV -elec- 
tronic technicians in vocational schools 
throughout the country. 

Before joining Sentinel in 1953, Mr. 
Stover was associated with the RCA 
Institute in Chicago and the RCA Vic- 
tor Employee Training Program and 
the RCA Service Company at Camden, 
N. J. 

* . 

DR. HERBERT BANDES has been appointed 
to the newly created post of chief engi- 
neer, semiconduc- 
tors, of the Elec- 
tronics Division of 
Sylvania Electric 
Products Inc. 

In his new post, 
Dr. Bandes will be 
responsible for the 
development and 
engineering of tran- 
sistors, diodes, and other semiconduc- 
tor devices manufactured at the divi- 
sion's- plants in Woburn. 

Dr. Bandes joined the firm. as a 
senior engineer in 1944. He received 
his doctorate in physical chemistry 
from the University of Michigan in 
1938. 

LAFAYETTE RADIO is now servicing its 
mail order customers from a new build- 
ing at 165 -08 Liberty Avenue, Jamaica, 
New York. The company's metropolitan 

(Continued on page 146) 
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NATIONAL SCHOOLS 
"444 fl4e 

LERAM ALL 8 BRANCHES OF 

TELEISI ELECTRONICS RADIO 

IN ONE DYNAMIC, MODERN SHOP METHOD, 
HOME TRAINING COURSE 

Registration applied for 

Another great advance in HOME STUDY TRAINING. Let National 
Schools, of Los Angeles, a practical Technical Resident Trade School 
for over 50 years, train you at home by Shop -Method, for today's 
unlimited opportunities in ALL 8 BRANCHES of the Television, Elec- 
tronics, Radio Industry. 

Check all you receive in One Master 
Course at One Low Tuition 
1. Television - Including Color TV 
2. Radio - FM and AM 
3. Industrial Electronics 
4. Sound Recording and Hi- Fidelity 
5. Preparation for FCC License 
6. Automation 
7. Radar and Sonar 
8. Communications 

ALL OF THIS MODERN, NEWEST, 
PRACTICAL EQUIPMENT IS YOURS TO KEEP! 

Parts to Build a modem TV set, including 
large screen Picture Tube. 

Parts to build a powerful Superhet Re- 
ceiver, standard broadcast and short wave. 

I'arts to conduct many experiments and 
build Continuity Checker, RE Oscillator, 
TV Circuits, Audio Oscillator, TRF Re- 
ceiver, Signal Generator. 

Professional Multitester 
These are a MUST for all technicians. 

YOU DO MANY PRACTICAL JOBS. 
You do servicing, circuit analysis and 
many other down -to -earth experi- 
ments. You build a modern TV set 
from the ground up ... with equipment 
kits we give you, including a new large 
screen picture tube and professional 
Multitester, at no additional charge. 

EARN AS YOU LEARN! Many of our 
students earn their entire tuition and 
more in Spare Time jobs we show 
them how to do while learning. YOU 
GET GRADUATE ADVISORY SER- 
VICE, TOO. 

Aso 

L. J. ROSENKRANZ 
President of NATIONAL SCHOOLS 

This Master -Shop- 
Method course is com- 
pletely up -to -date. 
Here in Los Angeles, 
the TV and Electron- 
ics center of the world, 
we are able to keep in 
constant touch with the 
industries' latest de- 
velopments. As a stu- 
dent, you will quickly 

master all phases at home . . in your spare 
time. Your earning power will grow with 
every lesson. Just as thousands of National 
Schools graduates do every day, you can 
handle servicing, manufacturing, repairing, 
hundreds of other jobs, or make good money 
in your own business. SECURE YOUR 
FUTURE -NOW. SEND COUPON BELOW. 

IN THESE MODERN TV STUDIOS, SHOPS AND 
LABORATORIES, your Shop Method IIome 
Study Course was developed by experi- 
enced instructors and engineers. What 
an advantage that is to you at home 
each lesson is tested, proved, easy to 
understand. You can master the most up- 
to-date projects, such as color TV set 
repair, printed circuits - even prepare 
for F.C.C. License and industrial elec- 
tronics without taking a special course 
TAKE YOUR FIRST STEP NOW TO 
A TOP -PAY JOB IN TV, ELECTRON- 
ICS, RADIO. SEND COUPON BELOW 
TODAY 

o 

MEMBER HpAzt S, 

Ail. 
z, 

: 
i, A! LI F 

cOUNCv 

FREE! 
Fully illustrated "CAREER" 
BOOK in TV, Radio, Elec- 
tronics. AND actual Sample 
Lesson -yours at no cost, no 
obligation SEND COUPON 
NOW- TODAY! 

October, 1956 

0 

III 
d ®A 'a..\ 

1q.! `Iti 

APPROVED 
FOR 

VETERANS 
AND 

NON-VETERANS 

NATIONAL SCHOOLS 
4000 S. FIGUEROA ST., L05 ANGELES 37, CALIF. 

187 N. LA SALLE ST., CHICAGO 1, ILL. 

IN CANADA: 811 W. Hastings St., Vancouver, B. C. 

r 

NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE 1905 

Los Angeles, California 
I GET FAST SERVICE -MAIL NOW TO OFFICE NEAREST YOU! 

NATIONAL SCHOOLS, DEPT. RH -106 
4000 S. FIGUEROA ST. 187 N. LA SALLE ST. 

LOS ANGELES 37, CALIF. CHICAGO 1, ILL. 
Rush free TV -Radio "Opportunity" Book and sample 

I lesson. No salesman will call. 

NAME BIRTHDAY 19 r 

ADDRESS 

CITY ZONE STATE 
VETERANS: Give Dote of Discharge 
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New heavyweight champion! 
Hallicrafters new SX -101 receiver employs 

heaviest chassis in industry ... incorporates 

V.F.O. feature *...has 2000° disc logging counter. 

It's all amateur -and as rugged as they come! Hallicrafters 
presents the complete answer to ham reception, with every 
essential needed for today and for the future. 

First -built like a battleship. Bigger. Heavier. Second -a 
marvel of stability -the result of 22 years of experience and 
development. Third -it brings you a long list of new features: 

Complete coverage of 7 bands -160, 80, 40, 20,15,11 -10 meters. 
Special 10 mc. pos. for W W V, plus coverage of major MARS 
frequencies. 
Exclusive Hallicrafters upper /lower side band selection. 
S -meter functions with A.V.C. off. 
Tee -notch filter. 
*Local oscillator output available for use in heterodyneV.F.O. 

PLUS: Band in use individually illuminated ...built-in crystal 
calibrator ...antenna trimmer ... dual conversion ... full gear 
drive from tuning knob to gang condensers ...five steps of selec- 
tivity from 500 -5000 cycles ... sensitivity -less than 1 microvolt 
on all bands ... direct coupled series noise limiter ... 50 to 1 tuning 
knob ratio ...and many more. 

,, 

hallîcraffe _s 
cNcncr a. itctrcrs 

WHERE THE BEST /DEAS 1N 

c©MUNICA7I01V3-ARE BORN 

EXPORT SALES: Philips Export Co. 

For full specifications see it at your Radio Parts Supplier today! loo East 42nd Street, New York 17, New York 

RADIO & TELEVISION NEWS 
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RCA offers you the 
finest trainin 
at home in 

Radio- 

electronics, 

TV servicing 

Color TV 

SEND FOR THIS FREE 
B OOK NOW r 

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

October, 1956 

The 
(and 

n you receive 
start 

and 
on your 

equipment 
wayPay 

you 
ge you . - 

as- you -learn. You pay for only one study group 
at a time This 52 page book contains complete 
information on Home Study Courses for the be- 
ginner and the advanced student. 

L- 

RCA Institutes, Inc., Home Study N -106. 
350 West Fourth Street New York 14, N. Y. 

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

Name 

Address 

City Zone State 

Please Print 

VETERANS 

KOREAN G.1. 

P.L. 550 

CHECK HERE 

cl 
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NEW 16-PAGE G-E 

108 PROMOTION 

1 

",,J.1' 

``'»44,7 

.11',, 

-4-Sti"tsf$wko.nt44," - - 

0- 

74-ogress Is Our Most /mporiant Product 
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CATALOG OFFERS 
AND TV- SERVICE AIDS! 

sE "new- look" picture at left shows your 
tore with General Electric's eye- catching 

displays installed! These displays highlight the 
big G -E catalog of promotional and TV- service 
aids that is just off the press -help make the 
book a sure guide to more tube, parts, and 
service volume. 

Included are a dozen signs, decals, and stream- 
ers for your store identification alone -among 
them a brand -new Sign -a -rama that flashes dif- 
ferent colors three times every two seconds. 
There are 18 attractive mailers and postcards to 

GENERAL ELECTRIC'S 
108 BUSINESS AIDS 

INCLUDE- 

For store identification: 
Multi -color Sign -a -rama 
Projecting outdoor signs 
Window and counter signs 
Clock signs 
Window and truck decals 

Window valances & streamers 
Direct -mail material 
Postcards 
Ad mats 
TV and radio spots 
Public- relations helps: 

Doorknob hangers 
Children's Color Book 
Customer TV service reports 
Giveaway booklets 

Business stationery 
Business aids 
Service aids 
TV service clothing 
Technical publications 

pull business ... 19 copy- tested ads in mat 
form ... many doorknob hangers, "out" cards, 
and other sales -builders. The catalog also lists . 

service helps galore, from job tickets to 10 in- 
genious mechanical aids to faster, more economi- 
cal service work. 

Pick up your copy of the catalog from your 
G -E tube distributor ... or, if your location 
makes this inconvenient, write direct to General 
Electric. Just clip, fill out, and mail the handy 
coupon below! Electronic Components Division, 
General Electric Company, Schenectady 5, N. Y. 

r" 00.-11r. 

Electronic Components Division 
General Electric Company 
Bldg. #3- C.A.R.T., Schenectady 5, N. Y. 

Please rush your 16 -page illustrated catalog of business -promotion 
and service aids (ETA- 589 -D) to: 

YOUR NAME 

STREET ADDRESS 

CITY AND ZONE STATE 

L rv_d 
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FOR QUALITY IN QUANTITY 

All transistors shown If 
actual :size 

Whether you are a "ham," experimenter, service technician, or design 
engineer -building a rig, becoming familiar with transistors, replacing 
one in a set, or constructing a production prototype -you want 
exactly what RCA TRANSISTORS offer- high quality, long life, 
and uniformity of electrical characteristics. Because of the 
exceptional uniformity in characteristics of RCA transistors, each 
RCA TRANSISTOR of a type can be replaced with RCA transistors 
of the same type without need for circuit adjustments. Whether 
you need a few, one hundred, or one hundred thousand transistors 
-for quality, specify RCA TRANSISTORS. 

AVAILABLE THROUGH RCA DISTRIBUTORS... NOW! 

TRANSISTORS 
SEMICONDUCTOR DIVISION, SOMERVILLE, N. J. 

32 

... For low -power 
audio -frequency amplifier serv- 
ice. Has flexible leads which 
may be soldered or welded into 
the associated circuits. 

For low -power 
audio-frequency applications. 
Has a linotetrar 3 -pin base. 

... For low -power 
audio -frequency amplifier serv- 
ice where extremely small siz 
is a requirement. Has flexibl 
leads which may be solde 
or welded into the associated 
circuits. 

. . For class 
push -pull power output stag 
of battery- operated portabl 
radio receivers and audio ampli 
fiers operating at power outpu 
levels of approximately 15 
milliwatts. Has a linotetrar 3 

pin base. 

For 455-K 
intermediate- frequency ampli, 
fierappl icationsintransistorize 
portable radios and automobil 
radios. Has a linotetrar 3 -p 
base. 

. For converte 
and mixer -oscillator applies 
Lions in standard -AM -broad 
cast -band transistorize 
portable radios and automobil 
radios. Has a linotetrar 3 -pi 
base. 

. Low -noise typ 
for use in pr 

amplifier or input stages o 
transistorized audio amplifie 
operating from extremely sma 
input signals. Has a linotet 
3- a 

CA -2N215 . . . Has 
electrical characteristi 
2N104 but has flexible 

... Has same el 
trical characteristics as 2N 
but has flexible leads. 

RCA -2N218 Has same el 
ristica as 2N 13 

but bas flexible leads. 

RCA- 2N219. . Has same e 
teristics as 2N1 

but has flexible leads. 

RCA- .220 .. Has same el- - 
characteristics as 2N175 

has flexible leads. 

To meet the ever -increasing de- 
mand for high -quality RCA 
TRANSISTORS, a new plant 
has been constructed at Somer- 
ville, N. J. It is equipped with 

'the most modern production 
And inspection facilities to main- 
tain RCA's high standards for 
quality. 

IIIIMIMIIIIIIIIIIIIII 
RADIO & TELEVISION NEWS 
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NEW/COLOR and Black -& -White 
LAB & TV 5" OSCILLOSCOPE #460 

KIT $79.95. Wired $129.50 
The FINEST professional 5 mc wide -band scope 
value. Ideal for research, h -f & complex waves, 
plus Color E Monochrome TV servicing. Flat from 
DC to 3.58 mc i-1 db (color burst freq.), flat DC 
to 4.5 mc +1, -3 db. Vert. sens. 25 rms mv/in. 
Vert. Z 3 megs. Has the following outstanding fea- 
tures not found in scopes up to several times its 
price, kit or wired: 
VERTICAL AMPLIFIER: direct -coupled (DC) 
thruout to eliminate 1 -f phase shift; push -pull 
thruout for negligible distortion; K- follower coup- 
ling between push -pull pentode stages for extended 
h -f resp. (minimizes h -f phase shift, extends use- 
ful resp. to 10 mc); full- screen undistorted vert. 
defl; 4 -step freq- compensated decade step attenu- 
ator up to 1000:1. -SWEEP CIRCUIT: perfectly 
linear sweeps, 10 cps - 100 kc (ext. cap. for down 
to 1 cps); pre -set TV vert. & hor. positions (30 & 

7875 cps); automatic sync. ampi. & limiter elim- 
inates sync amplitude adj. PLUS: direct or cap. 
coupling; bal. or unbal. inputs; edge -lit engraved 
lucite graph screen; dimmer; anti -glare filter; 
bezel fits std photo equipt. OTHER IMPORTANT 
FEATURES: High intensity trace CRT. Finest sq. 
wave resp. (.06 usec rise time). Push -pull hor. 
ampl., flat to 400 kc, sens. 0.6 rms mv/in. Built -in 
voltage calibration. Intensity mod. Sawtooth & 60 
cps outputs. Astigmatism control. Retrace blank- 

ing. Instant, drift -free full- screen vert. positioning & 2X full- screen hor. 
positioning. Bal., cal., astig. adj. externally accessible. 5UP1 CRT, 
2 -6AU8, 2 -6CB6, I- 12AU7A, 2 -6J6, 1 -6AX5, 1 -1V2. Deep -etched satin 
aluminum panel, rugged grey wrinkle steel cabinet. Designed for easy 
building at home with no special equipment. 13" x 81/2" x 16 ". 30 lbs. 
SCOPE DIRECT PROBE* #PD: KIT $2.75. Wired $3.95. Eliminates stray - 
pick-up Sc signal re- radiation. 
SCOPE DEMODULATOR PROBE* #PSD: KIT $3.75. Wired $5.75. Demodu- 
lates AM carriers between 150 kc and 250 mc. 
SCOPE LOW CAPACITY PROBE* #PLC: KIT $3.75. Wired $5.75. For signal 
tracing in high frequency, high impedance & wide -band circuits (as in TV) 
without distortion from overloading or frequency discrimination. 

for COLOR and Monochrome TV servicing 

Newel PEAK -to -PEAK VTVM #232 
& UNI -PROBE (pat. pend.) 
KIT $29.95. Wired $49.95 

UNI- PROBE: exclusive with EICO! Terrific 
time -saver! Only I probe performs all func- 
tions-a half -turn of probe -tip selects DC or 
AC -Ohms. 
The new leader in professional peak -to -peak VTVMs. 
Latest circuitry, high sensitivity & precision, wide 
ranges Sc versatility. Calibration without removing 
from cabinet. New balanced bridge circuit. High Z 
input for negligible loading. 41/2" meter, can't -burn- 
out circuit. 7 non -skip ranges on every function.4 
functions: +DC Volts, -DC Volts, AC Volts, Ohms. 

Uniform 3 to 1 scale ratio for extreme wide - 
range accuracy. Zero center. One zero -adj. for all 
functions & ranges. 1% precision ceramic multi- 
plier resistors. Measure directly peak -to -peak 
voltage of complex & sine waves: 0 -4, 14, 42, 140, 
420, 1400, 4200. DC /RMS sine volts: 0 -1.5, 5, 
15, 50, 150, 500, 1500 (up to 30,000 v. with HVP 

probe, & 250 mc with PRF probe). Ohms: 0.2 ohms to 1000 megs. 
12AU7, GAL5, selenium rectifier; xfmr- operated. 81/2" x 5" x 5 ". Deep - 
etched satin aluminum panel, rugged grey wrinkle steel cabinet. 7 lbs. 

Newt DELUXE PEAK -to -PEAK VTVM #249 
with 71/2" METER & UNI -PROBE (pat. Pend.) 

KIT $39.95. Wired $59.95 
All the advanced Sc exclusive features of #232 -PLUS the 
extra convenience and readability of its big 71/2" meter. Your 
ideal bench instrument. 

VTVM RF PROBES* #PRF -.11 or PRF -25: 
KIT $3.75. Wired $4.95. Accuracy 1-10 %. Use with any 
11 or 25 megohm VTVM. 
VTVM HV PROBE #HVP -2: Wired $4.95. Complete 
with multiplier resistor. Measures up to 30 kv with 
any VTVM or 20,000 ohms /volt VOM. 

r 

y1CC0 Frohes hacr a!1 thrsc.- ut: fu!l, >hie'dc,.!: ruaxrd tr.rmiitä 
ard park, mounting: silol i, mounw,y_1.. 

tiuP «naEt. titrn: ..,ciecl:.etion: 
a.atixa,lin; r..,i parts a4cc<.ìhili.,,. 

October, 1956 

150 kc to 435 mc 
with ONE generator! 
New! RF SIGNAL GENERATOR #324 

KIT $26.95. Wired $39.95 
for COLOI( and Monochrome TV servicing 

New wide- range, stable generator - better value then genera. 
tors selling at 2 or 3 times its cost! Ideal for: IF -RF alignment, 
signal tracing & trouble- shooting of TV, FM & AM sets; mar- 
ker gen.; 400 cps audio testing; lab. work. 6 fund. ranges: 
150.400 kc, 400.1200 Ice, 1.2.3.5 mc, 3.5.11 me, 11.37 mc, 
37.145 mc; 1 harmonic band 111 -435 me. Freq..accurate to 
± 1.5 %; 6:1 vernier tuning & excellent spread at most import- 
ant alignment freqs. Etched tuning dial, plexiglass windows, 
edge -lit hairlines. Colpitts RF ose., directly plate -modulated 
by K- follower for improved mod. Variable depth of int. mod. 
0.50% by 400 cps Colpitts ose. Variable gain ext. mod. ampli- 
fier: only 3.0 volts needed for 30% mod. Turret -mounted 
coils slug -tuned for max. accuracy. Fine & Coarse (3 -step) RF 
attenuators. RF output 100,000 uv; AF sine wave output to 
10 volts. 50 -ohm output Z. 5 -way jack -top binding posts for 
AF in /out; coaxial connector Sc shielded cable for RF out. 
Tubes: 12AU7, 12AV7, selenium rectifier; xfmr- operated. 
Deep- etched satin aluminum panel, rugged grey wrinkle steel 
cabinet. 8" x 10" x 43A ". 10 lbs. 

NEW BEST BUYS 

by L7E /C0/7 
COMPLETE 
with Preamplifier, Eaualizer and Control Section 

New! 20 -WATT Ultra- Linear Williamson - 
type HIGH FIDELITY AMPLIFIER HF20 

KIT $49.95. Wired $79.95 
A low -cost, complete -facility amplifier of the highest quality 
that sets a new standard of performance at the price, kit or 
wired. Every detail, down to the etched, brushed solid brass 
control plate, is of the fine quality EICO is famous for. 
Rated power output: 20 watts (34 w peak). IM distortion (60 
cps: 6 kc/4:1) at rated power: 1.3 %. Mid -band harmonic 
distortion at rated power: 0.3 %. Maximum harmonic distor- 
tion between 20 and 20,000 cps at 1 db under rated power: 
approx. 1%. Power response (20w) : -!-0.5 db 20- 20,000 cps; 
± 1.5 db 10- 40,000 cps. Frequency response (t /.tw): ±0.5 db 

13. 35,000 cps; 1-1.5 db 7- 50,000 cps. 
5 feedback equalizations for LP's & 78's including. RIAA. 
Variable turnover feedback tone controls do not affect volume 
& permit large boosts or cuts at either end of audio spectrum 
with mid -freqs. unaffected. Loudness control & separate level 
set control on front panel. Low Z output to tape recorder. 
4 hi -level switched inputs: tuner, tv, tape, auxiliary (xtal/cer- 
amic phono or 2nd tuner); 2 low -level inputs for proper 
loading with all leading magnetic, FM Sc quality xtal cart- 
ridges. Hum bal. control. Extremely fine output transformer 
has interleaved windings, tight coupling, careful balancing Sc 
grain- oriented steel. 81/2" x 15" x 10'". 24 lbs. 

These amazing FICO values are NOW IN STOCK 
at your nearest distributor. Examine them 
side -by -side with ANY competitor. You'll see 
for yourself why indeed EICO is your BEST BUY. 
Fill out coupon on reverse page. 

TURN PAGE FOR MORE EICO VALUES . . . 

4 Withers Street, Brooklyn 11, Ne t'rlce-à u_T s 3t,-ext Coat 
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the specs are 
the test that tells 

who's best! 
. 

j4ttfttttt 

for COLOR & Monochrome 
TV servicing 

NEW/ DYNAMIC 
CONDUCTANCE TUBE & 

TRANSISTOR TESTER #666 
KIT $69.95 WIRED $109.95 
Unexcelled testing thoroness & accu- 
racy. Checks transistor collector cur- 
rent & Beta using internal dc power 
supply.Tests all receiving tubes includ- 
ing subminiatures (& Color & Mono- 
chrome tv pic tubes with accessory 
adapter). Composite indication of mu. 
tuai conductance, plate conductance, & 
peak emission. Simultaneous sel. of any 
1 of 4 combinations of 3 plate, 3 screen, 
& 3 ranges of control grid voltage. Grid 
voltage variable over 3 ranges with 5% 
accurate pot. New series -string voltages 
for 600, 450 Sc 300 ma types. 5 ranges 
meter sens. with 1% precision shunts & 
5% accurate pot. 10 SIX -position lever 
switches for free -point connection of 
every tube pin or cap. 10 pushbuttons 
for rapid insert of any tube element in 
leakage circuit & speedy sel. of individ- 
ual tube. sections. Direct reading of 
inter- element leakage in ohms. New 
gear- driven rollchart. Steel case with 
cover & handle. Sensitive 200 va meter. 

TUBE TESTER 
#625 

KIT $34.95 
Wired $49.95 

tests 600 
mil series 
string type 

tubes 
illuminated 
roll -chart 

Pix Tube Test Adapter $4.50 

VACUUM TUBE 
VOLTMETER #221 

KIT $25.95 
Wired $39.95 

DELUXE VTVM 
214 (7V2" METER) 

KIT $34.95 
Wired $54.95 

#944 FLYBACK 
TRANSFORMER & 

YOKE TESTER 

KIT $23.95 
Wired $34.95 

fast check all 
flybacks & yokes 
in or out of set. 

spots even 1 

shorted turn! 

Sep. volt- 
meter & 
ammeter 

for COLOR & Monochrome 
TV servicing 

TV -FM SWEEP GENERATOR 

& MARKER #368 
KIT $69.95 WIRED $119.95 
The FINEST service instrument of this 
type ever offered in either kit or wired 
form at ANY price! Outstanding ease & 

accuracy in FM & TV (including Color) 
alignment. Entirely electronic sweep 
circuit with accurately biased Increduc- 
tor: superb linearity On both sides of 
selected center freq. Newly -designed 
ACC circuit automatically adjusts osc. 
for max. output on each band with 
min. amplitude variations. Sweep gen. 
range 3.216 mc in 5 OVERLAPPING 
FUND. BANDS. Sweep width continu- 
ously variable from 0 -3 mc lowest 
max. deviation to 0.30 mc highest max. 
deviation. Variable marker gen. range 
from 2 -75 mc in 3 FUND. BANDS plus 
a calibrated harmonic band (60 -225 mc). 
Variable marker calibrated with int. 
xtal marker gen. 4.5 me xtal included. 
Ext. marker provision. Double pi line 
filter. Edge -lit hairlines eliminate 
parallax. 

e 
Turn page for other FICO ad 
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KIT 

$29.95 
Wired 
$38.95 

6V & 12V BATTERY ELIMINATOR & 
CHARGER #1050 

FREE 1956 
EICO CATALOG! 
Tells you how to SAVE 50% on 

your test equipment costs! 

New? GEIGER COUNTER #803 
KIT $19.95 Wired $29.95 

(leas 
atteries) 
Professional, all- electronic, sensitive, 
rugged -at lowest cost! Indicates by 
neon lamp & headphone clicks. 

RF SIGNAL 
GENERATOR 

#320 
KIT $19.95 
Wired $29.95 
150 kc -34 mc, 

calibrated har- 
monics to 102 

mc. Pure or 
mod. RF, & 

Colpitts ose. 
400 cps sine 

outputs. 

Range 500 kc- 
228 mc on fund. 

Cont. sweep 
width control, 

0 -30 mc. 

KIT $34.95 
Wired $49.95 

TV /FM SWEEP GENERATOR #360 
SMC -4.5MC CRYSTAL $3.95 ea. 

Sep. hl -gain RF 
& lo -gain audio 

inputs. 
Special noise 

locator. Calibra- 
ted wattmeter. 

KIT $24.95 
Wired $39.95 

DELUXE MULTI -SIGNAL TRACER #147 

5" PUSH -PULL 
OSCILLOSCOPE 

#425 
KIT $44.95 
Wired $79.95 

7" PUSH -PULL 
OSCILLOSCOPE 

#470 
KIT $ 79.95 

Wired $129.50 

NEW! 
REDI- TESTER 

#540 
KIT $12.95 

Wired $15.95 
Multi -range ac /dc 
voltmeter, amme- 
ter, oh m meter, 
wattmeter, leak- 
age checker for 
home & auto re- 
pairs. 

1% accuracy on 
all 7 ranges. 
Range 75 kc- 

. 150 mc. 
r Volt reg. 

v.-----,_-- 

KIT $39.95 
Wired $59.95 

DELUXE RF SIGNAL GENERATOR #315 

. "t°s Reads 0.5 ohm 
-500 megs, 10 

mmfd -5000 mf 
power factor. 

% KIT 
r $19.95 

Wired 
$29.95 

R -C BRIDGE & R -C -L COMPARATOR 
#9508 

e e E 

w 

HI -FI PREAMPLIFIER #a.HF -6 
KIT $24.95 Wired $37.95. With Pow- 
er Supply: KIT $29.95. Wired $44.95 

Feedback circuitry thruoutl Preamp- 
equalizer, tone controls, scratch & 
rumble filters, K- follower output. 

20,000 Ohms /Volt 
MULTIMETER #565 

KIT $24.95 
Wired $29.95 

For FREE 1956 catalog, mail coupon NOW! ' . 

84 Withers St. Brooklyn 11, N. Y. 

Prices 5% higher on West coast ©56 
and subject to change without notice. 

1000 Ohms /Volt 
MULTIMETER 

# 536 

KIT $12.90 
Wired $14.90 

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

SCOPE PROBES 

Demodulator $3.75 
Direct $2.75 
Low Capacity $3.75 

$5.75 
$3.95 
$5.75 

EICO, 84 Withers Street R -10 
Brooklyn 11, New York 

Send FREE 1956 Catalog and nome of neighborhood 
EICO jobber. 

Name 

Home Address 

City Zone State 

Occupation 
e 

1945 to 1955: a decade of Know -How & Value eadership in Kits & Instruments -over 1/2 million sold to date! 

RADIO & TELEVISION NEWS 
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High reliability 

manufacturing of 

miniaturized paper 

tubular capacitors - - 

hermetically sealed 

in metal cans 

To produce subminiature paper capacitors free from 
any possibility of latent defects, for use in the most 
critical applications, the Sangamo Electric Com- 
pany has recently intensified its high reliability 
program of fabrication and inspection methods. 

Incoming materials for these capacitors are rigidly 
inspected to meet stringent high reliability standards 
and are stored in areas where temperature, humidity 
and dust are controlled at all times. 

Complete production histories are kept on the basis 
of small capacitor lots. X- raying of individual units, 
heat tests, vibration tests, altitude tests, and total 
destruction tests of a given percentage of all finished 
units assure components with an extremely low 
AQL. Testing facilities and resultant performance 
characteristics are far in excess of military specifi- 
cations. Specify these high reliability capacitors for 
your critical applications. 

Mail the coupon below for Sangamo's NEW Engi- 
neering Catalog TS -105A. It contains full informa- 
tion, including an easy -to- follow cross reference 
showing each variation listed in MIL -C -25 versus 
the comparable Sangamo unit. 

For your design con- 

venience, an excep- 

tionally wide choice 

of styles - twelve in 

all -is available with 

regard to tolerances, 

circuit assembly, lead 

styles, mounting 
brackets, insulating 
sleeving, and induc- 

tive or non -inductive 

sections. 

SC56 -7 

SEPARATE FACILITIES are maintained for the exclusive processing and manufacture 
of high reliability capacitors. Only specially trained, highly skilled operators, who 
wear special clothing to prevent any possible source contamination, work here. 

OIL -FILLED CAPACITORS are subjected to vacuum under elevated temperatures, 
then are individually examined to insure complete hermetic seal. 

r 

SANGAMO ELECTRIC COMPANY 
Capacitor Division 

SPRINGFIELD, ILLINOIS 

Please send me your NEW Engineering Bulletin TS -105A. 

Name 

Company 

Address 

City Zone State 
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PHOTO BY ALLAN D. CRUICKSHANK 

Another reason why today's fastest 
selling high fidelity record changer is eatalilee' 

Simple Installation 

the pre -wired audio cable and 

the power cord with standard plugs eliminate 
need for making solder connections. 

Pre -cut mounting board 
available. 

MA 

For other features and new popular price, see your hi -fi dealer or write Dept. PK -4 

may, 5 -0A ROCKBAR CORPORATION 650 Halstead Avenue, Mamaroneck, N. Y. 
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Why Do Loudspeakers 

1\/0 

Sound Different? 

IN THE quest for high fidelity one 
often meets what seems to be an 
indefinable something about a par- 

ticular reproduction. Often when we 
compare various loudspeakers, there 
seem to be differences that are diffi- 
cult to account for in simple terms of 
frequency response or distortion, a 
subtle difference in tone, whereby one 
loudspeaker seems to give much more 
effective presentation of brass instru- 
ments than another, while the second 
one seems more effective on strings. 
And yet careful listening tests, as well 
as measurements, would suggest that 
both units were sensibly free from 
resonances in the response curve and 
of very similar fidelity. 

The other day, for example, while 
listening to an extremely good loud- 
speaker unit, a friend commmented 
that a solo violin--while it sounded 
definitely like a single instrument - 
sounded like a very large violin! This 
was not because the instrument was 
played particularly loud or because it 
emphasized any particular harmonics 
in the violin. It sounded perfectly nat- 
ural yet it did sound unnaturally 
"large." 

Based on the usual concept of sound 
reproduction, these differences are 
rather difficult to explain. We are told 
that the original sound waves are con- 
verted into electrical impulses and 
then reconverted into sound waves, by 
which is meant a succession of pres- 
sure variations that are propagated 
through space. Based on this simple 
concept, we ask ourselves, if the pres- 
sure fluctuations propagated faithfully 
copy the original, how can there be 
any difference ? The fact is that mat- 
ters are a little more complicated than 
this simple statement would lead us 
to believe. 

Because the differences we note are 
Ocfober, 1956 

By NORMAN H. CROWHURST 

A discussion of the various loudspeaker characteristics 
with regard to frequency response, nonlinear distortion, 
and the wave distribution of the Loudspeaker propagation. 

difficult to explain in accepted terms 
does not mean, however, that they 
cannot be accounted for by physical 
phenomena. There is nothing psychic 
about the reproduction of sound. The 
impression conveyed to us has to be 
transmitted by means of wave propa- 
gation and it must be some charac- 
teristic of this transmission that 
makes us aware of these subtle dif- 
ferences. 

Because a better understanding of 
these things will undoubtedly enable 
readers to make a more intelligent 
and critical approach to the "ulti- 
mate" in high fidelity (please note the 
author does not suggest anyone will 
ever reach it!), we shall endeavor to 
explain some of the things that can 
produce these differences. There are 
three physical factors about the per- 
formance of a loudspeaker which are 
responsible, either individually or 
jointly, for the differences we notice: 
(1) the frequency response and its 
effect upon transient performance, 
(2) forms of nonlinear distortion due 
to the loudspeaker unit itself and, cer- 
tainly not the least important, (3) the 
wave distribution of the loudspeaker 
propagation. 

We have been taught that sound 
is propagated by means of a longi- 
tudinal vibration. This technical ex- 
pression means that air particles in 
the path of sound travel vibrate to 
and fro along the direction in which 
the sound wave is traveling. While, 
fundamentally, this is true, we en- 
counter so many complicating factors 

that, in practice, it is seldom com- 
pletely true. When considering sound 
transmitted over vast distances this 
fundamental principle applies closely, 
but it is not customary to place a 
loudspeaker in a field and go listen to 
it half a mile away! Under our more 
usual listening conditions sound is not 
propagated in quite this simple man- 
ner, as we shall see. 

Frequency Relponse and Transien +s 

Taking up the matter of frequency 
response, it can be rather potently il- 
lustrated by a microphone that was 
once developed. Due to the fact that 
microphones in those days were beset 
by numerous resonance problems, the 
idea was conceived of designing a mi- 
crophone with just one big resonance, 
so as to avoid all the little ones. 

To do this, the diaphragm was 
mounted so as to provide a resonance 
with the interior of the microphone, 
which consisted of just one large cav- 
ity. All the smaller cavities were con- 
nected with this cavity by holes that 
were large enough to avoid producing 
individual resonances. This cavity was 
then loosely filled with some kind of 
acoustic damping material that re- 
duced the amplitude of the resonance 
somewhat but still left a response with 
a peak about 30 db high at a fre- 
quency in the region of 600 cycles. 

When an electrical absorption cir- 
cuit with a dip or hole about 30 db 
deep at this same frequency and of 
the correct bandwidth was applied, the 
over -all response came out very close 
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to flat. At the time the microphone 
was developed it had a measured re- 
sponse much closer to flat than had 
ever been produced before without 
finagling. 

But did this mean that the acoustic 
resonance would never be audible? 
While the microphone did sound quite 
good, the resonance nevertheless did 
show up on occasion. An acoustic res- 
onance not only amplifies that par- 
ticular frequency to somewhere in the 
region of thirty times the intensity of 
frequencies above and below it, but it 
takes time to build up this resonance 
and also time for the resonance to de- 
cay again. In the case of the electri- 
cal absorption circuit this, too, takes 
time to build up the resonant action 
and to decay away again. 

The result of this fact showed that 
while steady tones were uniformly re- 
produced throughout the entire fre- 
quency spectrum, frequencies in the 
vicinity of 600 cycles did not behave 
the same on transients. The growth 
and decay rates of these tones passed 
on to the electrical circuit differed 
from the growth and decay rate of the 
original sound, because of this buildup 
and die -away effect in both the acous- 
tical and electrical resonances. 

Well, no modern loudspeaker pro- 
duces an effect as drastic as this! At 
the same time, however, the frequency 
response is achieved by judicious ma- 
nipulation of various resonance effects, 
due to various portions of the dia- 
phragm under breakup conditions and 
so on. While this may ultimately re- 
sult in a response curve that is flat 
within -!-4 db, or some such figure, 
over the entire audio band, the unit re- 
tains a form of coloration that becomes 
particularly noticeable on transients. 

It is true that the ear cannot per- 
ceive differences of as little as 4 db at 
different points in the frequency re- 
sponse taken as an over -all synthesis 
of sound, but it can perceive differ- 
ences in the buildup and decay char- 
acteristics of individual tones, when 
they differ either from the original 
sound, or from another reproduction 
of the same transcription. The kind of 
differences caused by these features is 
particularly noticeable on the repro- 
duction of the instruments that are 
struck or plucked, and which are gen- 
erally recognized as being difficult to 
reproduce with fidelity. 

Non -Linear Distortion 

Much work has been done and pub- 
lished about distortion in amplifiers, 
but nowadays amplifier distortion is at 
such a low level that any loudspeaker 
will produce more distortion than a 
modern amplifier. 

Harmonic distortion is not too im- 
portant, because all tones possess har- 
monics and slight changes in the exact 
magnitude of individual harmonics in 
the reproduced sound do not noticea- 
bly alter the character of the tone. 
The important aspect of distortion is 
the intermodulation it produces. 

Reproduction that is relatively free 
from intermodulation distortion brings 
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out the character of all the different 
tones clear and distinct, whereas the 
presence of intermodulation, by pro- 
ducing low level spurious tones all 
over the spectrum, confuses the sound 
and makes the individual tones no 
longer clear, separate, and distinct. 
The different instruments in an or- 
chestra, for example, do not sound like 
separate instruments but part of a 
cacophony of sound. 

Wave Distribution 
The foregoing bases for difference in 

sound are both fairly well known. The 
third one -the reasons related to wave 
distribution -is less well known and 
yet probably, in many respects, quite 
as important. 

Of recent years there has been a 
realization that the high frequencies 
from a loudspeaker do not get distrib- 
uted as uniformly as the lower fre- 
quencies. This is the reason behind the 
construction of acoustic lenses and 
other devices to distribute the high 
frequencies better. But is uniform dis- 
tribution of all the component fre- 
quencies natural sound? 

Consider, for example, a solo trum- 
pet played in an auditorium. Due to 
the very property of loudspeakers just 
mentioned, the fundamental and lower 
frequency components in the trumpet 
get distributed in all directions, while 
the upper harmonics get squirted 
along the axis of the trumpet, as sug- 
gested in Fig. 1. If you happen to be 
on the axis of the trumpet, the sound 
is usually uncomfortably intense. A 
more usual listening position is off 
axis, where the lower frequencies 
reach you directly while the higher 
frequencies ricochet around the audi- 
torium before reaching you. This gives 
you the sound characteristic of the 
trumpet being played in the particular 

Fig. 1. The characteristic of a trumpet or 
similar instrument, played in an auditor- 
ium, is partly due to the different way 
it distributes the fundamental and higher 
harmonics of the tones it plays. The low- 
er frequencies are distributed uniformly, 
while the higher ones get "squirted" by 
the horn of the trumpet. Any other way of 
distributing its sound would result in re- 
production that did not sound like a horn. 

OW"-, .1. 

HIGHLY DIRECTIONAL 
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UNIFORM RADIATION 
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auditorium where you happen to be. If 
the sound reaches you in some differ- 
ent manner, it would not sound as 
natural. 

As another example, think of a 
grand piano. When the top is closed, 
the sound from the piano is much 
quieter than with the top open. But 
this is not the only difference : the 
character of the sound changes too - 
not that one can pinpoint the change 
in character as being a difference in 
the evident resonances or frequency 
response of the piano -it is a differ- 
ence in the way the sound comes out. 

This difference is due to the fact 
that the sound board of a grand piano 
is horizontal; it radiates downwards 
from the under side of the piano, to- 
ward the floor; and it also radiates 
upwards and is reflected from the top. 
when this is supported at its conven- 
tional angle as shown at Fig. 2. The 
combined radiation of sound waves 
due to this effective double source pro- 
duces the sound recognized as charac- 
teristic of a grand piano. No other 
form of sound radiation can quite du- 
plicate it. 

The grand piano is one example of 
a wave that is not longitudinally prop- 
agated. The waves emanating from 
top and bottom of the sound board are 
out -of- phase -one pushes when the 
other puns. This means that air par- 
ticles in the path of sound away from 
the piano have a movement that is 
partially up and down, instead of sim- 
ply to and fro. 

This aspect would probably not be 
so important, were it not for our bin- 
aural perception. To prove how bin- 
aural perception helps distinguish 
sounds one from another and identify 
the characteristics of individual sound, 
it is instructive either to make a re- 
cording with a microphone well away 
from the source of sound and then lis- 
ten to the reproduced sound on play- 
back in the same room or to listen to 
the sound on headphones and compare 
the sound in the headphones with the 
sound in the room. 

In either case a distinct difference 
will be noted. The sound received by 
the microphone and recorded, or re- 
layed to the headphones; as the case 
may be, not only lacks the character 
of the original sound, but also pos- 
sesses an apparently emphasized de- 
gree of room reverberation. The room 
sounds twice as "echo -y" as it does 
listening to the live sound. 

The reason for this is that our two 
ears can discriminate between the 
original sound and the echo, for exam- 
ple, due to the fact that they travel in 
different directions around us, but the 
microphone has no means of discrimi- 
nating between sounds from different 
directions. 

The use of a ribbon or other direc- 
tional type of microphone will help to 
reduce the excess reverberation effect, 
but it will not convey a more satis- 
factory impression of the original 
character, for the reason that it dis- 
criminates against the reverberation. 
rather than enabling it to be heard as 
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a separate entity, as happens, subcon- 
sciously, in the original. 

This is the principal reason why 
various systems of so- called stereo- 
phonic sound achieve a greater real- 
ism for many presentations than any 
single loudspeaker system. Stereo- 
phonic improves many presentations, 
but still sounds unnatural with some 
program material. 

From the foregoing it becomes evi- 
dent why different loudspeakers with 
apparently identical responses do pre- 
sent different instruments more effec- 
tively. A loudspeaker, for example, that 
has a tweeter ejecting a narrow angle 
of sound will present trumpets more 
effectively, because the radiation of 
the reproduced sound is more like the 
radiation from the original instru- 
ment. The lower frequencies get dis- 
tributed uniformly into the room, 
while the high frequency components 
get squirted from the tweeter rather 
like the original trumpet. 

A large reflex cabinet with various 
vent arrangements and apertures, per- 
haps down both sides, for sound to 
emerge from or a folded horn, gives a 
more realistic presentation of grand 
piano music than a single direct radi- 
ator type unit, for reasons that be- 
come evident from the foregoing dis- 
cuss°on of the characteristics of a 
grand piano. 

Placement in Listening Room 

One could go on to a detailed dis- 
cussion of many other instruments and 
kinds of presentation, but there is just 
one more feature to be mentioned 
which contributes to the differences 
between loudspeakers. This is the ef- 
fect of the room in which they are 
placed and their position in that room. 

All our living rooms are shaped like 
some kind of large box, with definite 
dimensions, and any box tends to be 
an acoustic resonator at a whole se- 
quence of frequencies. The funda- 
mental frequency will be the one at 
which the whole volume of air in the 
room resonates, and above this there 
will be a whole family of resonant fre- 
quencies set up by reflections between 
the wall opposite the speaker and the 
one behind it. Each member of the 
family of frequencies will be charac- 
terized by the fact that its half wave- 
length will divide into this room di- 
mension an integral number of times. 

When the loudspeaker is placed 
against one wall facing the opposing 
wall then the particular family of fre- 
quencies emphasized by that dimen- 
sion of the room will get emphasized 
in the reproduction from the loud- 
speaker. If the loudspeaker is moved 
to a different wall, or where the di- 
mension of the room happens to be dif- 
ferent, then a new family of frequen- 
cies will get emphasized and change 
the apparent tone of the loudspeaker. 
This is illustrated in Fig. 3. 

This explains why even the same 
loudspeaker put in different positions 
in the room sounds entirely different. 
Maybe when placed along one side 
wall, the family of frequencies that 
October, 1956 

SOUND FROM TOP 

1 

tNERA, DIRECTtON 
SoUND 

TRAVEL 

I r i 

DIRECTION OF AIR 
PARTICLE MOVE- 
MENT AS SOUND 
PASSES 

Fig. 2. Part of the character associated with a grand piano is due to its own partic- 
ular way of propagating sound, shown here. As a result, the wave radiated is not 
the conventional longitudinal type of vibration, but appears to be transverse, at 
least in normal sized studios. If this kind of propagation is not duplicated, some 
of the "grand piano sound" inherent in the instrument will be irrevocably lost. 

gets emphasized happens to coincide 
with natural resonances of the speak- 
er itself and the result is that the 
speaker sounds particularly peaky; 
whereas placing it against another 
wall tends to minimize these same 
resonances and the response sounds 
much smoother in general. 

Usually the best position for a loud- 
speaker is in the corner of a room fac- 
ing diagonally across it. In this way 
none of the natural reflections of the 
room get emphasized particularly al- 
though, of course, standing waves are 
set up at various frequencies. 

Summing up, then, we can see that 
loudspeakers sound different because 
of : (1) The peculiarities in their con- 
struction that contribute to their fre- 
quency response, and particularly the 
effect that these peculiarities have on 
transient reproduction; (2) Nonlinear 
distortion that introduces a degree of 
intermodulation that is sometimes not 
suspected; this generally tends to con- 
fuse the clarity of sound. In fact, the 
better a loudspeaker is in this respect, 
the more readily will the other two 
defects described here be observed. 
The confusion of sound caused by in- 
termodulation in earlier loudspeakers 
actually was partly responsible for 
convincing listeners that the repro- 
duction was more faithful than it real- 
ly was, because it disguised the other 
effects we have mentioned; and (3) Fi- 
nally there is this question of the 
wave pattern distributed . by a loud- 
speaker. 

It would seem from our discussion 
that no single loudspeaker system 
could reproduce equally well all kinds 
of sound material. Maybe this is an 
argument for setting up a listening 
room with a variety of reproducers, 
rather like an audio center, so that 
one can select the type of reproducer 
best suited to the program material 
being handled at the moment. In any 
event, this kind of variation is a very 

useful feature from the viewpoint of 
loudspeaker manufacturers, because it 
enables them to make a variety of 
loudspeakers, all of which find a mar- 
ket because they serve a useful pur- 
pose. It is impossible to establish one 
particular unit as universally best. 

We have not mentioned the differ- 
ences in characteristics of individual 
people's ears, a term which we will 
take to include both the organ of hear- 
ing and the translating faculty of the 
brain! This again modifies the impres- 
sion received and accounts for the fact 
that tastes differ -why different peo- 
ple will give you different answers as 
to which is the best sounding speaker. 
But let's not start all over! 30 

Fig. 3. How speaker placement in a room can 
affect response. At (A) and (B), curves 
representing the character the room adds 
to sound when the speaker is against an 
end and a side wall respectively, in a 
room approximately 20 by 12 feet. The var- 
iations at the lower frequencies are due 
to characteristic resonances associated 
with room dimensions and speaker place- 
ment; the rapid fluctuations at higher fre- 
quencies are due to standing waves set 
up by reflections from all kinds of sur- 
faces in the room, and vary considerably 
from point to point. The fluctuations re- 
sponsible for more noticeable differences 
in tone are those at the lower frequencies. 
At (C), the response of a loudspeaker with- 
out room effects and at (D) and (E), the 
same speaker in positions corresponding to 
curves (A) and (B). Note that the peaks 
in (D) are accen usted, while those in 
curve (E) are minimized. Refer to article. 
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odularized 

ets now available 
The sets shown here are in 

production and being sold. 

Why are modules used? Are 

they to be replaced or can 

they be repaired when bad? 

THE radio and television sets un this 
and the lacing page appear to be 
conventional receivers: they are 

however, the first commercially avail- 
able sets which use a recently developed 
component which promises to revolu- 
tionize the manufacture of electronic 
equipment and its servicing. The com- 
ponents are modules and their use in 
electronic equipment enables the man - 
ufacturer to utilize automation to a 
higher extent than heretofore possible. 

The use of printed wiring has many 
advantages for the manufacturer -it 
is cheaper, more uniform, and can be 
produced more rapidly than conven- 
tionally wired chassis. However, one 
potential advantage of the use of 
printed -wiring boards has not been 
realized and that is the saving of 
space. Circuits using printed or etched 
wiring with conventional components 
occupy about the same amount of 
space as a conventional chassis with 
point -to -point wiring. This is due to 
the fact that components must be 
placed side -by -side and the "wiring" be 
fairly wide for satisfactory conduction 
since it is rather thin. Also, an appre- 
ciable amount of the circuit board is 
used to insulate the "wires" from each 
other. The use of modules overcomes 
these drawbacks and allows for the 
most efficient use of printed wiring. 

Note the chassis used in the Motor- 
ola model 66L1 portable radio. Just 

Three Emerson a.c. -d.c. table model radios using modules are shown here. They 
are the model 853 (above), model 852 (below) and model 851 (below right). 
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about all of the conventional fixed 
components in this chassis have been 
modularized, i.e., printed or placed 
onto wafers which are then . stacked 
vertically and connected as a unit to 
the chassis. The large electrolytic ca- 
pacitor, selenium rectifier, i.f. trans- 
formers, tuning capacitor, volume con- 
trol, and switches are not modularized 
because of their size or function. 
Actually, therefore, the amount of 
space taken by the complete chassis 
is little more than the volume of the 
components themselves. This allows 
for the ultimate in compa:ctnes5 and 
the greatest amount of flexibility in 
the design of the final product. There 
are other advantages to the manufac- 
turer in the use of modules. The 
circuits can be more rigidly controlled 
and are more uniform because the 
manufacture of modules is completely 
automatic; they are even tested by 
the same machine that makes them. 

The total price of a module of five 
wafers, for example, is at , present 
higher than the price of the same five 
conventional components wired into a 
chassis separately. However, this price 
differential will most certainly dis- 
appear with large -scale production and 
use. As a matter of fact, the cost of 
using modules will be less than that 
of using conventional .components be- 
cause of the savings in labor and time. 

Modules allow a degree of standard- 
ization not yet attained in the elec 
tronics industry. It is conceivable that. 
in time, three or four standard mod- 
ules will be combined in various ways 
to make any radio receiver. The same 
can be true for TV. This will simplify 
the stocking of parts and will make 
for less expensive inventory. 

For the consumer, the use of mod- 
ules means ultimately lower cost prod- 
ucts. With the decrease of labor cost 
and, eventually, parts cost, will come 
a decrease in price of radio receivers 
and most certainly television sets. 
Whether modularized equipment will 
require less servicing has not yet been 
determined and to this end one experi- 
ment being carried out by the Emer- 
son Radio and Phonograph Corp. is of 
interest. 

Among the television receivers now 
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The Motorola a.c: d.c. - battery 
portable radio model 66L1 shown 
on the left uses the modularized 
printed chassis shown on right. 

marketed by this company are two 
chassis which contain modules in part 
of their production runs. Half of these 
chassis contain a printed -wiring panel 
using conventional components; the 
other half contains a similar printed - 
wiring board using modules. The con- 
sumer will not know which set he has, 
but the manufacturer will, and is 
keeping close watch on these sets. In 
this way, Emerson will be able to 
make very accurate comparisons as to 
the cost, operation, and serviceability 
of modularized receivers. The basic 
models used in this experiment are 
the 1200, 1202, 1205, 1208, and 1220. 
The chassis involved are the 120325 
and 120306. Each of these models has 
a u.h.f. counterpart. The section of the 
receiver which is modularized consists 
of the vertical and horizontal oscilla- 
tors and sweep circuits. 

Servicing 
When defective, modules are re- 

placeable like vacuum tubes, except 
that they must be unsoldered from the 
circuit. Special tools for this purpose 
are now or will shortly be available. 
One new item is a small soldering pot 
which contains a molten solution of 
solder. The bottom of the printed - 
wiring board, where the module is 
connected, is dipped into this pot. The 
hot solder melts the connections hold- 
ing the module onto the board and the 
module may be taken off with ease. 

Another tool which may be shortly 
available is a special soldering iron 
and soldering gun tip, shaped in such 
a way that it engages all of the mod- 
ule connections at the same time, 
allowing them all to be heated simul- 
taneously for removal. 
. In general, when trouble is encount- 
ered in a module, it is advisable to 
replace it. Replacement modules for 
the ones used in the Emerson and 
Motorola receivers are now available 
from their distributors and cost be- 
tween $2.50 and $3. With widespread 
use of modules, it is fairly certain that 
components manufacturers will make 
modules available through regular 
electronics parts distributors. 

When necessary, modules can be re- 
paired. A faulty wafer or individual 
October, 1956 

component may be tracked down in 
the same way as is presently done in 
conventional circuits. "Risers" or verti- 
cal wires are used to connect the vari- 
ous wafers together and to the circuit 
board. Conventional test equipment 
can be used to test the components 
which appear between the various 
"risers" and connecting points. If a 
faulty component is found, a new con- 
ventional component may be wired 
into the circuit right on the printed - 
wiring board on the opposite side from 
the module. Although modules can and 

(Continued on page 173) 

Emerson model 1202 (below) and model 1220 
(right) TV receivers using one modularized 
printed wiring board (shown in insert). 

Note how compactly the modularized 
chassis fits into the Motorola set, above. 
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By FRANK HADRICK and HUGH S. WYETH 

Hints for installing the new Admiral low- priced color 

sets - also, unusual color TV circuits are explained. 

Fig. 1. Rear view 
of the Admiral 28Y1 
color TV chassis used 
in model numbers 
C222C6 and C222C7. 
The high -voltage cage 
has been removed 
to show all parts. 

Fig. 2. Partial schematic diagram of 
the chroma circuits of the Admiral 27Z1. 
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GOOD service begins with a good in-. 
stallation. The basic installation 
and convergence procedures re- 

quired by the Admiral color TV re- 
ceivers using the 21AXP22A three -gun 
color picture tube (see Fig. 1) are de- 
scribed in detail in the service notes 
for these sets. These should be studied 
very carefully before an installation is 
attempted. A few basic installation 
rules which apply to the Admiral sets 
will be reviewed here for emphasis. 

- The service technician should be 
equipped to disable the various safety 
interlocks incorporated in these sets. 
A clip lead can be used to bypass the 
interlock switch behind the picture 
window. A common installation and 
service tool will undoubtedly be the 
plastic "plug" required to disable the 
high -voltage shorting interlock when 
the cabinet back is removed. 

Although the metal parts of the pic- 
ture tube are demagnetized by the 
factory before the receiver is shipped, 
they sometimes become remagnetized 
before the receiver is finally installed, 
making it impossible to obtain satis- 
factory purity and convergence. As a 
precautionary measure to avoid lost 
time, many technicians routinely de- 
magnetize the picture tube with the 
receiver in its final operating position 
in the customer's home, before making 
any adjustments. This means that an- 
other service tool for color will be a 
suitable degaussing or demagnetizing 
coil. These can be purchased, or the 
technician can wind his own. About 
400 turns of No. 20 magnet wire 
wound on a 12- to 14 -inch diameter 
form and equipped with a long a.c. 
power cord, works very well. 

The color stripe signal transmitted 
by many TV stations consists of a 
burst of 3.58 mc. appearing just before 
and immediately following the hori- 
zontal blanking pulse in the composite 
black- and -white video signal. Since, 
therefore, the receiver color circuits 
are gated on by this stripe signal only 
during horizontal retrace time, it is 
necessary to shift the phase of the 
horizontal oscillator so the horizontal 
flyback pulse will coincide with at 
least part of the 3.58 mc. color stripe 
burst immediately following the blank- 
ing pedestal. Shorting the color stripe 
test point on the back apron of the 
Admiral chassis to the chassis pro- 
duces the necessary phase shift of the 
horizontal sync pulses, thus shifting 
the phase of the horizontal oscillator 
and allowing the color stripe to be 
correctly reproduced with the receiver 
otherwise properly tuned and adjusted. 

The last but most important part of 
every color receiver installation should 
be instructing the customer. The oper- 
ating instructions packed with the re- 
ceiver should be reviewed with all 
those who will operate and use the 

(Continued on page 174) 
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.ND 
The R-J enclosure for an 8" speaker. 

f 

The Hartley "Dual Baffle" speaker. system. 

PanaSonic 8" speaker in its newly de. 
signed companion bass reflex cabinet. 

U DSPEAKER BAFFLES 

SOME aspects of audio engineering, 
such as amplifier design, can be 
done with precision. Speakers, as 

the last few articles in this series 
have indicated, are not such an exact 
science; room acoustics is partly exact, 
partly guesswork; the design of speak- 
er mountings and enclosures can be 
undertaken on a strict mathematical 
basis. But when you come to the prac- 
tical usage of speakers in their en- 
closures in your listening room, there 
is a combination of unforeseen factors 
that makes the final decision a matter 
of quite exceptional difficulty. Here, 
more than anywhere else, the decision 
comes from the sort of reproduction 
you like, and it could be that what I 
like is not what you like. Yet through- 
out this series the aim is to guide you 
into achieving realism, that is, free- 
dom from distortion. 

The response of a speaker measured 
in free air is directly associated with 
its design. If it were a perfect speaker 
with a linear response it might not 
sound so good in a room with non- 
linear characteristics as another with 
a less perfect performance. The de- 
fects of the speaker might neutralize 
the defects of the room. But a perfect 
speaker's response is modified by the 
way it is mounted or housed, and no 
mounting is perfect; every type, flat 
baffle, cabinet, or horn, has its own 
acoustic properties, for none is acous- 
tically inert. When the speaker is used 
in your nonlinear listening room, four 
sets of data affect the final perform- 
ance -the speaker in free air, the be- 
havior of the mounting or housing, 
the performance of the speaker when 
mounted, and the room acoustics. 
These four factors cannot be merged 
in any precise and scientific manner, 
but I can lay down for you a number 
of guiding principles to bring some 
sort of order out of the seeming chaos. 

There are as many different ways 

October, 1956 

ENCLOSURES 
By 

H. A. HARTLEY 
Audio Consultant 

Part 7. A discussion of loudspeaker baffles and enclosures 
and the important role they play in realistic reproduction. 

of mounting or housing speakers as 
there are designers who had a brain - 
wave. Some enclosures work very well 
with certain speakers, because the en- 
closures were designed to neutralize 
the defects of the particular units for 
which they were designed. Some speak- 
ers work well with horns, others do 
not; some work better on flat baffles 
than in boxes, and so on. What you 
must not do is to choose a speaker 
that appeals to you for certain rea- 
sons, an enclosure that may make an 
entirely different appeal, and bring 
them together in a room without re- 
gard to any other consideration than 
where the combination looks best or 
is most convenient. Of course, you 
can do just that if you want to, but 
the odds against your getting realistic 
reproduction are pretty high. What, 
then, is the best way of setting about 
the problem? 

Flat Baffles 

At low frequencies, the sound waves 
from the front and back of a speaker 
diaphragm must be separated, because 
the sound from the front is 180° out - 
of -phase with respect to that from the 
back. At medium and high frequen- 
cies the wavelength is too short for 
cancellation to occur, but bass fre- 
quencies have wavelengths up to sev- 
eral feet. Without some form of baffle 
reproduction of low frequencies is im- 
possible, and a large baffle is needed 
for very low frequencies. Fig. 20 
shows the bass attenuation resulting 

from the use of various sizes of finite 
circular baffles. You will notice that 
an 8 -foot diameter baffle causes a loss 
of 5 db at 70 cps, so the problem is a 
very real one, for where can we place 
even an 8 -foot baffle in a room without 
it being an eyesore? Note particularly 
a point not always realized : you can't 
make good this loss by giving the am- 
plifier a bass boost, for the loss is in- 
herent in the mechanics of the sound 
waves themselves in relation to the 
baffle; if you try bass boosting you 
are, in effect, pouring your audio watts 
down the drain. 

From time to time audio enthusiasts 
have decided to put up with the in- 
convenience of a large baffle in the in- 
terests of high fidelity, but there are 
two reasons why they didn't get it. Of 
course, they got the bass, but they got 
other things they didn't bargain for. 
It is not difficult to appreciate that a 
large baffle is likely to be less rigid 
than a small one unless it is very thick 
and heavy. Since all baffles are flex- 
ible to some degree, they will bend 
when "activated" by a speaker. Every 
baffle has its own natural resonant 
frequency, which you can prove for 
yourself by hitting it with your closed 
fist. But it also produces harmonic 
frequencies, for the thud you hear 
when hitting it does not sound like 
the note of a pure sine wave. The har- 
monics are the result of the baffle 
noding; second harmonic nodes occur 
by bending across a diagonal or a 
midway axis; third harmonic by bend- 
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Fig. 20. Base loss of finite circular baffles. 
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Fig. 21. Waves radiating from speaker are 
reflected from baffle, causing interference. 

Fig. 22. Mounting a speaker in a wall. (A) 
Speaker on small baffle on the far side of 
the wall from the listening room. The 
hole in the wall should be funnel- shaped, 
smoothed off with plaster. (B) Speaker 
mounted in the wall. Front baffle covers a 
hole twice the diameter of the speaker. 
The hole can be circular or square but 
must be "radius-ed" off with Fiberglas or 
similar material. In each case the treat- 
ment is needed to avoid "tunnel effect." 

ing across two axes dividing the baffle 
into three equal zones, and so on. Har- 
monics up to the 7th can be per- 
ceived, and in this way a speaker may 
reproduce a sine wave input as a 
pure note, but the activated baffle be- 
comes a producer of complex notes. 
The cure for this is to make the baffle 
as stiff as possible by strong bracing, 
particularly along the outer edges. 

Another form of distortion occurs 
even with an infinitely rigid baffle. Fig. 
21 shows a section of a speaker mount- 
ed on a flat baffle. The emergent 
sound waves have a hemispherical 
form and partially impinge on the 
front of the baffle. From this they are 
reflected in the way I have described 
in an earlier article. In the diagram 
the emergent waves are shown by 
solid lines, the reflected waves by 
dashed lines. These waves mutually 
interfere and cause uneven response. 

Finally the placement of the speaker 
on the baffle has a bearing on the re- 
sponse. The effective size of the baffle 
is the shortest distance from the cen- 
ter of the front of the speaker, round 
the baffle, and on to the center of the 
back. This distance is equal to the 
diameters of the circular baffles coy- 
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ered in the graph of Fig. 20. In a 
square baffle, those parts outside the 
circle can have no baffling effect. If 
the speaker is exactly in the center of 
the baffle and a response curve is 
taken of the speaker so mounted, 
there will be found a characteristic 
narrow dip in the lower register. This 
can be avoided by placing the speaker 
off center or making the baffle of ir- 
regular shape, but the effective baffle 
size is reduced, for still the shortest 
path from front -to -back determines 
the bass cut -off. 

The only truly satisfactory flat baf- 
fle is the time -honored one of mount- 
ing the speaker in a wall between two 
rooms. Such a baffle is virtually in- 
finite, it is rigid, and, with suitable 
draperies, is non -reflecting. The short 
tunnel in the wall should be flared at 
not less than a 45° angle outwards 
from the speaker when the speaker is 
mounted on the far side of the wall 
from the listening room. If the front 
of the speaker is flush with the wall, 
then the hole in the wall must be 
about twice as large as the speaker, 
the front sealed with a small thick 
baffle, and the empty space filled with 
Fiberglas or similar sound absorbing 
material. See Fig. 22. 

From what has been said it will be 
fairly obvious that closet and cup- 
board doors do not form very good 
baffles, unless they are strong and 
thick. Moreover the space behind the 
door may cause undesirable rever- 
beration effects, which will be consid- 
ered more fully in the next section. 

Folded Baffles 

The flat baffle can be made more 
compact by being folded into a box. 
As before, the effective baffle size is 
the distance from the front of the 
speaker, across the front, along a side 
and on to the back of the speaker. As 
far as pure baffling is concerned it is of 
no consequence whether the box type 
cabinet is large and shallow or small 
and deep, but there is a great differ- 
ence in the acoustic properties of two 
such enclosures. 

A box baffle partially encloses a col- 
umn of air; this air will resonate at a 
frequency determined by its volume, 
as happens with organ pipes. For a 
given size of pipe the frequency of the 
emitted sound depends on whether the 
pipe is open or closed ( "stopped "). An 
open back box baffle resembles a short 
wide pipe; a closed box baffle is like a 
stopped pipe. A shallow box baffle has 
very little air column resonance, and 

Fig. 23. Deeply chamfered cabinet edges 
give smoother bass response. See text. 
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so needs no treatment except bracing 
to prevent cabinet resonance. A deep 
box baffle (of cubical shape, for exam- 
ple) has a pronounced air column res- 
onance, and lining it with sound -ab- 
sorbing material has no effect on this 
resonance. The lining will help damp 
out cabinet resonance and standing 
waves caused by reflection from the 
interior sides of the box, but the con- 
tained air is still in the box. 

Whether the back is closed or open, 
distortion caused by reflected waves 
(Fig. 21) will occur. The distortion is 
revealed by an irregular response par- 
ticularly at the lower end of the fre- 
quency spectrum. It has been proved 
that these irregularities can be 
smoothed out by chamfering the edges 
of the cabinet, as shown in Fig. 23. If 
the box is quite spherical there are 
no irregularities at all, as could be im- 
agined from a consideration of the dis- 
position of the reflected waves; but a 
spherical enclosure is an extremely in- 
convenient thing to make. Chamfered 
corners are, therefore, the best com- 
promise, and if the floor -type enclos- 
ure of Fig. 23B is adopted, the speak- 
er should be located so that it is not 
equidistant from the top and sides, 
nor in the center between top and bot- 
tom. An intermediate position will be 
the best way of obtaining an asym- 
metrical baffle to avoid the dip men- 
tioned previously. 

This type of enclosure, since nothing 
can be done to eliminate air column 
resonance, should be rather large and 
shallow, which suggests the floor type; 
but if such an enclosure is placed 
against the wall, the air is trapped 
and the air resonance will be pro- 
nounced. With a definite closed back, 
new problems are encountered, and 
these will be discussed later. For the 
moment I just point out that cab'nets 
of the Fig. 23B type should be p aced 
across the corner of the room and the 
top should not be of triangular form 
to close the gap between cabinet and 
walls. 

Hartley "Boffle" 

I describe this specialized enclosure 
not for any commercial reasons but 
because it is a unique design of some 
general interest. There is quite a 
strong feeling among many acoustic 
engineers that the reproducing system 
should have no resonant properties at 
all. It is argued that resonances are 
tricky things to deal with, and the 
safest way out is to prevent them 
happening in the first place. This has 
always been my belief, which led me 
to designing speakers that had no audi- 
ble bass resonance, even if the con- 
sequences were a reduction in sensi- 
tivity through the need for very free 
cone suspension. 

I knew that a hole in the wall was 
as near a perfect flat baffle as we can 
ever get, but very few can manage 
this happy state of affairs. Putting 
the speaker in a closed lined box simu- 
lates an infinite baffle, but the en- 
closed air resonates. If the whole of 
the space inside is filled with sound 
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absorbing material to eliminate the 
air resonance, the freedom of suspen- 
sion of the speaker will be impaired 
owing to the stiffness of the air com- 
pliance. 

The inert non -resonant device I 
finally produced I called a "Boffle," an 
abbreviation of box baffle. A cross - 
section is given in Fig. 24. It is quite 
unlike any other form of enclosure, 
for it is an acoustic filter. In electrical 
filters we have inductance, capacity, 
and resistance; in mechanical filters 
(and acoustics is a form of mechan- 
ics) the elements are masses, springs, 
and friction. In the "Boffle" the sound 
waves from the back of the spea:cer 
hit the second screen (the first is 
merely an anti -reflection device); if it 
were not perforated the screen would 
be unduly stressed, so part of the 
pressure passes through to the third 
screen, and so on. The diagram shows 
two graded filter stages, but except in 
deep cabinets, one filter with up to 8 
screens is all that is necessary. The 
semi -porous screens of carpet felt act 
as masses, their slight elasticity and 
the air pockets between the screens as 
springs, and their acoustical semi - 
transparency as friction. The back 
must not be rigidly closed, and all 
that emerges from the rear is a very 
low -pitched "grumble" which has no 
harmful effect on the speaker output. 
Wrapping the felt around the wooden 
frames of the screens is an essential 
feature of the device. The screens are 
rather a tight fit in the box and the 
felt is slightly compressed as the 
screens are slid into place. Every part 
of each side is therefore properly 
damped against nodes and resonances, 
and thinner wood can be used for the 
box than is necessary for any other 
form of enclosure. 

The " Boffle" has been described for 
home constructors ( "Radio -Electron- 
ics," February, 1956) with interesting 
consequences. Designed for my own 
speakers, I did not suppose it would 
be much favored for housing speakers 
that normally require a reflex enclos- 
ure for neutralizing the bass res- 
onance of the speaker. It turns out, 
however, that owners of more conven- 
tional speakers than mine have made 
it up and like it very much indeed. 
They say that the "Boffle" gives very 
clean and clearcut reproduction having 
noticeable "presence." This is due to 
the almost complete suppression of 
cabinet and air -column resonances. 
With these removed, the bass resonant 
frequency of the speaker is not un- 
duly noticeable. These experiences 
suggest that the "non- resonant school" 
has some justification for thinking 
that way. 

Closed Box Baffles 

The closed box "infinite" baffle dif- 
fers from the hole -in -wall infinite baf- 
fle, for in the former the air is trapped 
and in the latter it is free. This has 
a profound effect on the reproduction. 
The closed box is a resonator, fre- 
quently called a type of Helmholtz 
resonator, although the distinguished 
October, 1956 

physicist did not invent it, but he did 
analyze its properties. The air within 
the box resonates at a frequency de- 
termined by the volume, and the sharp- 
ness of the resonant peak depends on 
the reflective power of the internal 
surfaces of the box. Moreover, about 
25% of 3rd harmonic of the funda- 
mental resonant frequency is gener- 
ated when the air is activated by the 
speaker diaphragm. In addition, for 
reasons given in an earlier part of this 
series, reflections from the sides of the 
box create standing waves. All three 
phenomena cause distortion and must 
be eliminated as far as possible. The 
sharpness of resonance is flattened by 
lining the box with sound absorbing 
material; if there is sufficient thick- 
ness of. lining the 3rd harmonic will 
be suppressed, as will standing waves 
at all but low frequencies. The basic 
physical properties of a closed box are, 
therefore, that it must be very strong- 
ly constructed (since the bass is not 
wholly absorbed) and lined with a 
substantial thickness of acoustically 
absorbent material. 

Under these conditions it will be 
found that interaction of the bass res- 
onance of the speaker and the air res- 
onance of the closed space results in 
an effective raising of the bass res- 
onant frequency of the speaker. The 
larger the speaker cone the larger 
must be the box, and as a rough work- 
ing guide it can be taken that an 
8 -inch speaker requires 5 cubic feet of 
cabinet volume, a 12 -inch 14 cubic 
feet, and a 15 -inch 20 cubic feet. The 
normal speaker bass resonance should 
be as low as possible, which implies 
free suspension, and, contrary to what 
might be expected, the larger the cone 
the "free -er" must . be the suspension. 
A large cone moves more air than a 
small one, and the air trapped behind 
the cone is what causes the rise in 
frequency, hence, the need for larger 
boxes with large speakers. If, there- 
fore, you wish to use a small closed 
box, a small speaker must be used 
with it to avoid an undue rise in res- 
onant frequency, but the small speaker 
of conventional design is not very ef- 
fective at low frequencies. This dilem- 
ma can be avoided by providing some 
form of air leak in the cabinet. 

Vented Box Baffles 

Robbins and Joseph have devised an 
enclosure which is stated to be a mod- 
ified Helmholtz resonator, and is 
shown simplified in Fig. 25. The box 
is not substantially larger than the 
speaker itself, but a form of air duct 
is provided by the space between the 
small baffle carrying the speaker and 
the front of the box. It is claimed 
that this reduces the sharpness of the 
resonance of the air within the box, 
producing a two -peak curve compara- 
ble to that of a reflex housing. If the 
speaker is intended to reproduce the 
whole frequency range, then, as point- 
ed out in Part 1 of this series, the slot 
should be vertical to secure horizontal 
dispersion of the high frequencies. 
Some models of the enclosure have a 

XTERNAL BOX FREE FROM INTERNAL OBSTRUCTIONS 
SUCH AS GLUE BLOCKS 
WOOD FRAMES FOR SCREENS 
SCREENS OF STRETCHED CARPET FELT 

Fig. 24. Cross- section of Hartley "Boffle." 

Fig. 25. Section and front of R -J box baffle 

slot at the bottom, suggesting that no 
attempt is made to reproduce the 
highs, which makes the unit simply a 
woofer. Obviously the performance of 
the whole assembly must depend on 
the size of the box, the size and bass 
resonant frequency of the speaker, the 
thickness of the air duct, and the size 
of the s:ot. A comprehensive mathe- 
matical analysis of these critical di- 
mensions has not been published. 

A different type of vented enclosure 
is the acoustic labyrinth, shown in sec- 
tion in Fig. 26A. This is virtually an air 
column loading the back of the speak- 
er diaphragm, in contrast to a horn 
which loads the front. The operation 
differs from that of the horn, for 
whereas a horn gives correct loading 
over the whole frequency range (if 
big enough) the labyrinth can only act 
as an efficient load at its resonant fre- 
quency. The dimensions should be 
such that the effective length of the 
air column (taken along the center 
line) is one quarter of the wavelength 
of the bass resonant frequency of the 
speaker. The wavelength, of course, 
equals the speed of sound (1129 ft. per 
sec.) divided by the frequency in cy- 
cles -per- second. Under these condi- 
tions the air column resonance will 
neutralize the bass resonance of the 
speaker. The whole of the interior 
surfaces must be covered with sound 
absorbing material to prevent reflec- 
tions as far as possible. This will 
cause considerable attenuation of the 
high frequencies from the rear of the 
speaker. A tweeter may be necessary 
to maintain over -all balance. 

Acoustic Phase Inverter 
The most popular vented enclosure 

is that usually called the bass reflex, 
due originally to A. L. Thuras (U. S. 

(Continued on page 156) 
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A 2 -Meter 

Grounded -Grid 

Fig. 1. Over -all view of the two -meter, 
grounded grid preamp. The chassis 
measures just 8x 51/2 x31/2 inches in all. 

By 

REG PERKINS 
W6ZYH 

Construction details on a broadband, air -cooled unit which 

uses two 2C39A surplus tubes for stable two -meter operation. 

THE device to be described in this 
article is not meant to be the ulti- 
mate in 2 meter r.f. stages by any 

means, but if you like to tinker and 
experiment, here's something to sink 
your soldering iron into. Just think, it 
might make a good bookend to hold 
up those old radio magazines, too. 

With everyone bringing out his 

Fig. 2. Complete schematic of preamp. 

pet circuits of cascodes and cascades, 
here's another to add to the long list; 
the author's entry is a broadband 
grounded -grid r.f. stage, air cooled, 
which uses transmitting tubes in a 
receiving circuit. 

Before getting into the soldering 
iron and screwdriver department, a 
brief explanation of this air -cooled 

The coils are hand wound. Refer to article. 

TO ANT. 

TI 

T3 

011N 

ci 

-g 2C39A 
VI L4 C6 

C5 

O 
LI L2p 

i0 O 
C2 C3 

R2 

Rz, Rs-40 ohm, 1 w. res. 
R2, Rs -75 ohm, 25 w. pot (Ohmite Model H) 
R5, R6-20 ohm, 1 w. res. 
CI, C2, Cs, C4, Cs, Cs, C7, Cs, Cs-.003 ltfd., 

600 v. mica capacitor 
Li-4 t. #12 en., 1 /z' i.d., 2/8" long, tapped 

21/2 t. from ground end 
Ls, Ls, Ls, L6 -16 t. #16 en., closewound, 

5/16" i. d. 
L4 -6 t. #12 en., 1 /2" i.d., 11/4" long, tapped 

11/2 t. from ground end 
L,-6 t. #12 en., 1 /2' i.d., 11/2" long 

L3 

C4 

6.3V.A.C. 6.3V.A.0 
X X Y Y 

4 

R 

L 

R3 

T2 

II7 V.A.C. 

R6 

8+ 

L8 

500 -600V. 

Ls-3 t. #14 bare copper wire with plastic 
insulation 

J2 -Male and female coax connector 
Tz -Balun trans. 4:1 ratio (D (length in ft.) 

492/f (mc.) X .66) 
T2 -Fil. trans., 6.3 v. @ 1 amp., 6.3 v. @ 1 

amp. (Single sec. 6.3 V. @ 2 amps. can be 
used) 

Ts, T4 -Small 117 v. a.c. fan (Barcol Motors 
Model DYAB) 

Vz, V2- 2C39í1 tube 
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monster is in order. The tube chosen 
was the 2C39A because it offers some 
intriguing features. Now don't do a 
back -flip out of your chair; it's true 
these tubes are expensive new but 
there are surplus tubes on the market 
from many sources. 

The interesting features of this tube 
might help you forget its price. Con- 
sulting a manufacturer's data sheet 
for the 2C39A or a radio handbook 
you will see that the average mu is 
100 and the transconductance is 
around 22,000 mhos. This is a good 
point in anybody's book. Under actual 
test conditions the transconductance 
runs as high as 25,000 to 30,000 µmhos 
in some cases. The tube is a "natural" 
for grounded -grid service because of 
its unique construction. Some of you 
420 mc. operators might keep in mind 
that the 2C39A is ideally suited for 
use on that band, at low voltage appli- 
cations, for receiver front ends. 

Another startling feature is the 
power supply. If you have access to 
one of your local power company sub- 
stations, you're all set. Not being able 
to arrange such facilities, the author 
used the old- fashioned method the 
power company supplies and my old 
GF -11 power supply which gave me 
about 600 volts d.c. In operation each 
tube pulls 35 to 90 ma., depending on 
where you set the variable cathode 
resistors. Consulting the data sheet 
again you will see that the 2C39A 
develops its high transconductance at 
a plate voltage of 600 volts d.c and 
70 ma. and that the tube must be air 
cooled. If you can sneak the rig into 
the family refrigerator, you might ac- 
complish something. You could try con- 
fiscating the family vacuum cleaner 
for cooling but that is probably out, 
unless you only want to clean up the 
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ham shack floor. The author finally 
settled for two small 117 volt a.c. fans, 
which can be purchased at most local 
radio houses. 

A few of you are probably shaking 
your head and muttering: "Why spend 
all that money on tubes and look at 
the power requirements." Yes, it's true 
it pulls enough current to run a good 
sized transmitter on 2 meters but most 
ham shacks usually have one or two 
universal power supplies that can be 
used and if you inquire at enough sur- 
plus houses a pair of tubes can be 
bought fairly cheap. 

Now that all the readers have been 
scared off, let's continue. The unit 
described here is presented without 
any fancy claims of signal -to -noise 
ratio, db gain, or umteen pages of 
mathematics. The circuit is a basic 
grounded -grid adapted for use with 
the 2C39A. Each tube is very effec- 
tively shielded from the other by oper- 
ating one tube upside down and by a 
shield between the two tubes. The 
tubes are highly stable in operation 
and there is no sign of oscillation with 
either tight or loose coupling. 

The entire r.f. stage was constructed 
and tuned to the middle of the 2 -meter 
band with only a grid dip meter and 
no adjustments were found necessary 
when the unit was put into operation. 
If no grid dip meter is available, very 
little adjustment will be needed if the 
circuit of Fig. 2 is followed. 

You will notice that there are no 
means for tuning either tube. The pre - 
amp was made broadband so that it 
wouldn't be necessary to twiddle dials 
all night on those weak ones. 

For those who like the feel of at 
least being able to control this mon- 
ster, two variable cathode potentiom- 
eters were provided to adjust the plate 
current and the gain on weak signals. 

The balun transformer shown in 
Fig. 2 (T,) should be used for best 
results when using a balanced feed- 
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Fig. 3. Mechanical details of the tube mounting and contact fingers. 

line; otherwise, a loss in gain will re- 
sult. The tap on Li, shown in Fig. 2, 
indicates that Ci is connected at 21/3 
turns from the cold end. A slight re- 
duction in gain will be noticed on an 

"S" meter if the tap is moved back 
1 turn. The tap on L, offered the same 
results when C. was moved 1 turn. 
The coupling of L, and L. should be as 

(Continued on page 162) 

Fig. 4. (Left). Bottom view of the preamplifier showing V2 on the left. L, and L8 are shown at the bottom left. The shield sepa- 
rating V, and V_ shows a section of copper tubing protruding through the shield. This was added after the unit was built and 
is used with a high -pressure blower. LI. and Cl are visible at right of shield. The coaxial connector is input from the antenna. 

Fig. 5. (Right). Top view showing L, connected to the plate contact ring of V1. The r.f. chokes, L6 and L6, are shown at 
the top right of the photograph with R, and R, to the left of the r.f. chokes. The twin -lead is the output to the receiver. 
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By J. P. NEIL 
pa/004e 

reama 

Fig. 1. Over -all view 
of the author's tran- 
sistorized amplifier. 
It is housed in a 
3" x 31/2" x 21/2" 
interlocking cabinet. 

Details on a single -stage unit which can be used as an 

audio preamp, in Geiger counters, or photoelectric cells. 

pVIBRATION study problem on oil 
seals at the National Motor Bear- 
ing Co., Inc. of Redwood City, Cali- 

fornia, required development of a spe- 
cial audio amplifier. For a number of 
reasons it was decided that a trans- 
istor amplifier would be most suit- 
able. The basic requirements were: 
low- frequency response to less than 10 
cps; high- impedance input and output, 
consistent with a high voltage gain; 
and a minimum of or, if possible, no 
distortion. 

Although the practical application 
in this case is of interest only to a lim- 
ited number of readers, there are many 
other uses for such a unit. This am- 
plifier is particularly applicable as a 
preamplifier for crystal microphones or 
crystal pickups which feed into a sub- 

sequent high- impedance stage or, as in 
the author's case, directly into an os- 
cilloscope for wave and distortion 
analysis. 

Other possible applications include 
Geiger counters or scintillometers; 
water, gas, and air pipe locators; high - 
impedance bridge circuit amplifiers for 
instrumentation purposes; computers; 
police investigation devices; and pho- 
toelectric cell amplifiers, to name a 
few. 

Development of Unit 

The fact that even the best high - 
fidelity transformers are limited in 
their very -low- frequency responses is 
well known. Transistor transformers 
are no exception, in fact, are very poor 
in this regard, as it soon transpired. 

Fig. 2. Curves for the CK721 transistor when used as a voltage amplifier (maxi- 
mum sensitivity) with RC- coupling and schematic of the finalized amplifier circuit. 
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A number of such circuits were tried 
with various components, but found 
quite inadequate below about 80 cps. 

Resistance coupling was next at- 
tempted with the idea of using a high - 
impedance grounded -collector stage 
followed by a grounded- emitter out- 
put stage. This combination produced 
very low gain, in fact, about that equal 
to the inherent noise level. A single 
grounded -collector stage gave less 
than unity gain as a voltage amplifier, 
hence this system was abandoned. 

At this point it was decided to try 
checking the characteristics of an RC- 
coupled grounded- emitter stage. It was 
soon apparent that this might prove 
satisfactory if the input signal voltage 
is limited to a relatively low value, in 
order to avoid distortion, irrespective 
of frequency. Optimum voltage gain 
is, of necessity, intimately associated 
with high- impedance circuits (i.e., low 
current) in any amplifier. A program 
for determining optimum component 
values under simulated operating con- 
ditions was undertaken. This consisted 
of first holding a particular resistance 
constant while varying all others, and 
second, adjusting all simultaneously in 
small increments or decrements. It 
was found that more than .02 volt in- 
put would saturate the CK721 and 
that at less than about .0005 volt the 
signal -to -noise ratio was poor. As a 
compromise, an input voltage of .001 
volt from a crystal vibration pickup 
was used during the following tests. 
The pickup was excited by a head- 
phone in turn driven by a signal gen- 
erator over a range of 10 cps to 10 kc. 

The graphs of Fig. 2 demonstrate 
the relations which existed to a first 
approximation and with an estimated 
accuracy of not more than two signifi- 
cant figures. Component values noted 
on the various curves are those listed 
for the circuit shown in the inset. 

For those who may be interested in 
industrial transistor research and ap- 
plication developments or perhaps as 
a college thesis problem, it may be 
worth noting that the graphs of Fig. 2 

appear to be exponential (or logarith- 
mic) in form. That is to say, they take 
the general form of R5 = k X eq' or 
R5= k X x" (or log R5= log k -I- q log 
x) where x = R2, R,, or R., as the case 
may be. As a general guide it should 
be noted that (a) with R3 and R. fixed, 
R5 increases as R2 increases; (b) with 

(Continued on page 138) 
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By 

WALTER H. BUCHSBAUM 

Television Consultant 

RADIO & TELEVISION NEWS 

A $500 color TV set and 9 

other models plus complete 

service contracts may make 

this the first big color year. 

AN INDICATION that 1957 may be 
a big year for color TV can be 
seen in the fact that the new line 

of RCA color sets includes a total of 
ten different models, grouped into 
three basic series, "Special," "Super," 
and "Deluxe." 

All RCA color receivers use the 21- 
inch rogad, three -gun, shadow -mask 
type color picture tube with a viewing 
area of 254 square inches. They are 
all automatically usable for either 
color or monochrome broadcasts and 
while the basic models feature a v.h.f. 
tuner, a u.h.f. tuner is optional in 
areas where both types of reception 
are available. The inclusion of the 
u.h.f. tuner is indicated if the receiver 
model number is followed by the letter "U 

Lowest priced of the RCA sets is the 
"Special" series which actually con- 
tains only the "Aldrich," Model 21CS- 
781, with a nationally advertised list 
price of $495. This is a table model 
available in mahogany or limed oak 
with a matching stand provided at 
extra cost. The "Super" series is the 
medium -priced line with three sets 
from $550 for the "Stanwyck" consol- 
ette to the "Dartmouth" consolette at 
$650. For the higher -priced market, a 
total of six models are offered rang- 
ing from the "Whitby" open console 
priced at $695 to the "Wingate" at 
$850. The latter is a colonial style 
full -door console and is made of maple 
and French walnut veneers and solids. 

All RCA color receivers are now be- 
ing shipped with the picture tube in 
place and should, in theory, be very 
simple to install. In practice there are 
several problems which are likely to 
crop up and RCA discourages the av- 
erage customer from installing the re- 
ceiver himself. One of the problems is 
the misadjustment of various color 
controls which may occur in transit. 
Another is the frequent limitation 
which an apparently good antenna 
shows when a color receiver is con- 
nected to it. Ghosts, smearing, and 
limited bandwidth or detuning are 
sometimes tolerable in black -and- 
white sets but are quite objectionable 
when color transmissions are received. 

Still another problem is the occa- 

October, 1956 

Color Sets 

Mr. David Sarnoff, 
Chairman of the 
Board, RCA, shown 
here presenting a 
$500 "Aldrich" color 
TV with 21" tube. 

sional magnetization of certain com- 
ponents of the receiver due to trans- 
portation. This occurs when any ferric 
metal is moved across the magnetic 
lines of the earth, and may result in 
color impurities and /or poor converg- 
ence. A special demagnetizing coil is 
used to remove this defect. 

Service 

The RCA Service Company offers 
several plans for the installation and 
service of color sets. For installation 
alone their regular charge is $25. This 
applies in cases where a usable antenna 
already exists and where no special 
couplers or divider networks are re- 
quired. Installation of the receiver and 
final adjustments on both color and 
monochrome transmission only are in- 
cluded in this price. 

All components in the color set are 
guaranteed for 90 days. The color pic- 
ture tube is guaranteed for a full year 
like new black- and -white picture 
tubes. In addition, most dealers rec- 
ommend that one of three RCA Serv- 
ice Co. service contract plans be taken 
at the time a color set is purchased. 
One plan provides installation to an 
existing antenna and a full year of un- 
limited service at a cost of $99.50. 
This contract includes both labor and 
materials for any defect or trouble 

that might occur within the first year. 
The black- and -white set 1 -year service 
contract with this company costs $59. 

Optimistic customers may feel that 
the first three months are the most 
critical and for them, RCA offers a 
90 -day service policy which also in- 
cludes installation to an existing an- 
tenna and unlimited service for the 
period stated. This 90 -day policy costs 
$39.95. 

Still another plan provides installa- 
tion, 90 -day service, and one year 
parts guarantee. The price of this con- 
tract is $69.50 with a flat charge of 
$7.50 for each service call after the 
90 -day period. 

All of the preceding service and in- 
stallation charges are based on the 
presence of a usable antenna. Install- 
ing a roof or window antenna in the 
New York metropolitan area, for ex- 
ample, costs a fiat $35. Special instal- 
lations requiring more elaborate equip- 
ment naturally run higher. 

Recent experiences of many TV 
service technicians seem to indicate 
that antennas which have been up for 
five years or more should be replaced 
when a color TV set is installed. The 
mechanical mounting as well as elec- 
trical connections are often so badly 
corroded that the replacement might 

(Continued on page 124) 
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Fig. 1. Indian -head pattern 
slide being inserted into the 
"Dyna -Scan" picture and pat- 
tern video generator. When 
attached to a TV receiver, 
this pattern appears on the 
picture tube. A dot pattern 
slide or photo is reproduced 
on a TV set in same manner. 

By MILTON S. KIVER 

FLYING -SPOT scanner is prob- 
ably ably one of the most versatile 
pieces of video equipment that has 

yet been produced. In essence it is a 
camera which reproduces still pictures 
and these can take almost any form 
imaginable. For example, suppose it 
is desired to check the over -all fre- 
quency response of the video section 
of a television receiver. To do this, a 
conventional test pattern slide is in- 
serted into the scanner, and the scan- 
ner signal is then applied to the tele- 
vision receiver. The appearance of the 
pattern on the picture -tube screen 
shows exactly how the receiver is per- 
forming. 

This is but one use; there are ac- 
tually many more; for example, test- 
ing the shading and contrast capability 
of a receiver and its vertical and hori- 
zontal linearity, special video ampli- 
fier checks, and static and dynamic 

This inexpensive flying -spot scanner 

is a unique test instrument for black - 

and -white and color TV servicing. 

convergence in color receivers, among 
others. There are, in addition, non - 
servicing applications of this device 
because this is a miniature video 
transmitter capable of lending itself to 
paging systems at conventions and to 
the advertising of special sales and 
other merchandise on any number of 
receivers hooked into a common mas- 
ter antenna system. 

Until recently, flying -spot scanners 
were more or less restricted to broad- 
cast stations because of their high 
cost. Within the last few months, 
however, an economical scanner has 
been developed and placed on the mar- 
ket by B & K Mfg. Co., Chicago, Ill. 
Shown in Fig. 1, this scanner is not 
only useful in the service shop but, be- 
cause of its light weight and compact- 
ness, it can be taken into the cus- 
tomer's home, if desired. Thus it 
widens the scope of the technician's 

HORIBARNTAL 
VERTICAL 

GENERATOR OSCILLATOR 

1 

VERTICAL 

BAR 

GENERATOR s 

i 

VERTICAL 

OUTPUT 

SLIDE 

PHOTO- 

TUBE 

BLANKING 

NETWORKS 

SCANNER 

HORIZONTAL 

, 

H RIZONTAL 
DEFLECTION 

OUTPUT 
OSCILLATOR 

HIGH 

VOLTAGE 

GENERATOR 

MODULATOR 

OUTPUT 

ATTENAATOR 

R.F. 

OSCILLATOR 

60- SYNC 

WV 
60.-" 

POWER 

SUPPLY 

SYNC 

NETWORKS 

RF. 

OUT P T 

Fig. 2. Block d'.agram 
of the B &K Mfg. Co. 
flying -spot scanner. 
The r.f. output from this 
generator contains vid- 
eo information, verti- 
cal and horizontal sync 
signals, and proper re- 
trace blanking voltages. 

portable test equipment and permits 
more extensive checking than was 
heretofore possible. 

The heart of this instrument is a 
specially designed 5 -inch cathode -ray 
tube which provides the flying spot of 
light that scans any slide placed in 
front of it. Whatever light passes 
through the slide reaches a light sensi- 
tive phototube and then produces an 
output current which is proportional 
to the intensity of the received light. 
These current fluctuations pass 
through a load resistor and the video 
signal is born. 

The cathode -ray, or "scanner," tube 
used in the "Dyna- Scan" Model 1033 
picture and pattern generator is spe- 
cially -designed to match the spectral 
response of the photomultiplier pickup 
tube. The phosphor behind the face- 
plate of the tube stops emitting light 
almost immediately after the electron 
stream ceases its bombardment; this 
allows very fine vertical lines to be 
reproduced without distortion. 

The dot of light produced by the 
scanner starts at the top of the face- 
plate, sweeps across to one side, is 
blanked while it returns to the start- 
ing side (retraces), sweeps across to 
the second side, is blanked while it re- 
turns to the starting side (retraces), 
etc., until it finally reaches the bot- 
tom of the screen. It is then blanked 
and returned to the top of the screen. 
If a slide with the letter "A" is placed 
over the face of the scanner tube, the 
dot of light and photomultiplier tube 
translates the entire pattern, spot by 
spot, into a video signal. 

It will be appreciated that the cur- 
rent initially developed in the photo - 
tube by the arriving light rays is ex- 
ceedingly minute. This current, how- 
ever, is subject to a process of inter- 
nal multiplication within the photo - 
tube so that it is amplified approxi- 
mately 1 million times as it leaves the 
tube and develops the corresponding 
video signal across the load resistor. 
This process of internal multiplication 
is achieved by a series of plates, called 
dynodes, which are coated with a sub- 
stance which emits several electrons 
for each impinging electron. Thus, 
when the electrons on the phototube 
cathode are activated by the scanner 
light beams, they leave the cathode 
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and are attracted to the first dynode 
by a positive voltage. For each elec- 
tron striking this dynode, two or more 
electrons are emitted by it. The cur- 
rent provided by this first dynode is 
larger than the original cathode cur- 
rent and amplification has occurred. 
The electron stream from the first dy- 
node is attracted to the second dynode 
by a higher positive voltage, where 
further amplification takes place. The 
electrons from the second dynode are, 
in turn, attracted to the third dynode. 
This process continues to dynodes four, 
five, six, seven, eight, and nine. Final- 
ly, a very large electron stream from 
the ninth dynode is fed to the plate 
where it is on the order of 1 million 
times larger than it was when it left 
the cathode. 

From this point on, the action of the 
video signal is straightforward. It is 
fed to the grid of a modulator tube 
where it is mixed with the r.f. carrier 
generated in a Hartley oscillator. See 
Fig. 2. Thereafter, the amplitude -mod- 
ulated r.f. is coupled to the output ter- 
minal via an r.f. attenuator. From 
here it can be fed to a single receiver 
over a 75 -ohm coaxial cable, or to an 
entire system of receivers by means 
of a signal distribution system. 

The attenuation provided by the r.f. 
attenuation network is sufficiently ef- 
fective to permit reducing the output 
to a point where the displayed picture 
falls into the "snowy" region. This is 
useful for checking the sensitivity of 
receivers designed to operate in fringe 
areas. 

In addition to video information, 
horizontal and vertical synchronizing 
pulses are transmitted also with the 
r.f. carrier to assure proper picture 
display without vertical flop -over and 
horizontal slippage. These pulses are 
coupled to the grid of the modulator 
stage and are derived from the hori- 
zontal and vertical sections of the in- 
strument. In the horizontal system, 
control of the operating frequency is 
achieved by selecting the proper com- 
ponent values plus permitting a suffi- 
ciently wide range of control so that a 

Fig. 4. White dot slide furnished with 
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Fig. 3. Schematic diagram of that part of 

television receiver can be locked in se- 
curely. In the vertical system, the 60- 
cycle power line frequency is employed 
as the chief controlling factor. 

Another useful servicing feature of 
this instrument is the ability to de- 
velop an internal crosshatch pattern 
when the technician desires to check 
the horizontal and vertical linearity of 
the scanner sweeps. The device there- 
fore can be internally calibrated for 
accurate linearity. 

The manner in which this cross- 
hatch pattern is developed is both 
unique and simple. When SSA is open 
and Si. is closed, Fig. 3, the NE -2 
horizontal bar generator blanks out 
certain complete horizontal traces 
during the vertical sweep of the scan- 
ner. This occurs because the NE -2 
effectively grounds the grid of the 
scanner when it fires. This action re- 
sults in no horizontal line on the scan- 
ner tube raster. As soon as C, dis- 
charges to a certain value, NE -2 ceases 
to conduct, and it will not conduct 
again until C, charges to its firing 
point through R. and R. During the 
time Ci is recharging, the scanner 
raster emits light. The frequency with 
which the NE -2 fires, and thus the 
number of horizontal bars, is deter- 
mined by the setting of the horizontal 
bars control, R2, which varies the 
charging time of C . The repetition 
rate of the horizontal bar generator is 

flying -spot scanner. 

October, 1956 

the scanner used for internal crosshatch. 

always some multiple of the vertical 
oscillator frequency. A synchronizing 
pulse from the vertical output stage is 
coupled to the horizontal bar gen- 
erator through C1 to insure stable hor- 
izontal bars. 

Switch sections SiA and Sis are part 
of the front -panel "Off -On- Bars" 
switch. Sis is closed and Sr4 is opened 
when this switch is in the `Bars" po- 
sition. The horizontal bar control, R,, 
is on the chassis and is adjusted in- 
ternally. 

Vertical bars are generated by 
blanking small portions of each hori- 
zontal trace. Blanking pulses for this 
purpose are supplied by vertical bar 
generator V,, which is a blocking os- 
cillator that operates at some multiple 
of the horizontal oscillator frequency. 
Since the operating frequency of a 
blocking oscillator is determined by 
the RC time constant in its grid cir- 
cuit, varying potentiometer Rs changes 
the operating frequency. Thus, R. is 
used as the vertical bars control (ad- 
justed internally) to vary the number 
of vertical bars. Pulses from the ver- 
tical bar generator are coupled from 
the cathode of V to the cathode of 
the scanner tube. Since "B+" is con- 
nected to V. only when SiB is closed 
( "Bars" position), the vertical bar gen- 
erator operates only when the "Off - 
On- Bars" switch is at `Bars." 

(Continued on page 110) 
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Room Acoustics 

for Hi -Fi 

Listening 

By 

M. ROSENFELD 
Acoustical Engineer 

Add "presence" to the reproduction of music in your home 

by following these simple rules for improving acoustics. 

WHILE a hi -fi enthusiast may have 
spent considerable time, thought, 
and money in acquiring the com- 

ponents of his system, probably very 
little effort has gone into considera- 
tion of the acoustical characteristics 
of the room where the music is to be 
heard. Acoustical conditions change 
the character of each note as heard by 
the listener such as its duration and 
intensity. Acoustic conditions also de- 
termine the distribution of sound 
throughout the room and the amount 
of power required from the sound 
source. By proper control of these 
conditions, the illusion of "presence" 
can be obtained as explained later in 
the article. Designers of auditoriums, 
sound studios, lecture halls, etc., rec- 
ognize this, whereas the average hi -fi 
enthusiast has little knowledge of the 
subject. Dealers in high- fidelity equip- 
ment should also be aware of the 
acoustic conditions in their showrooms 
in order to display their merchandise 
to best advantage. Very frequently, 
the same equipment will sound differ- 
ent in one's own living room than in 
the showroom because of differing 
acoustic conditions. 

This article will give the reader an 
appreciation of the factors that influ- 
ence the acoustics of a room. In addi- 
tion, a simple formula will be pre- 
sented that will enable the reader to 
calculate the reverberation qualities 
of his own listening room and ascer- 
tain whether satisfactory acoustic con- 
ditions exist. 

"Live" and "Dead" Rooms 

The acoustical engineer often speaks 

of a room as being "live" or "dead," 
which refers to the amount of echo 
(also called reverberation) present. An 
example of a "live" room is a mu- 
seum gallery where the floors and 
walls are concrete or marble. When 
one talks or takes a step in such a 
room, the sound waves are reflected 
from the walls, floor, and ceiling, 
bouncing around the room, echoing 
and re- echoing, persisting for a rela- 
tively long time. In contrast, if one 
walks or talks in an acoustically 
treated theater or studio, there is little 
echo and sounds persist only for a 
very short time. These are known as 
"dead" rooms. When a person is talk- 
ing in such a room, it sounds as if he 
were outdoors, where there are no 
sound wave reflections. A person's 
ears are generally accustomed to 
listening to music and speech indoors 
where a certain amount of reverbera- 
tion is present. Music and speech 
sound different outdoors because of 
the absence of this reverberation. 

Reverberation Time 
The difference between a "live" 

room and a "dead" room is the differ- 
ence in the time it takes for a sound 
to die out in such rooms. The walls, 
ceiling, floor, and other objects in a 
room all absorb energy from sound 
waves striking them. If the amount 
of absorption is large, as in an acous- 
tically treated theater, sounds will die 
out rapidly. If absorption is small, as 
in a marble museum gallery, sound 
waves will echo back and forth a 
number of times before their energy 
is finally absorbed. Therefore, a sound 

will require a longer time to die out. 
Acoustical engineers measure the 

"liveness" or "deadness" of a room by 
its reverberation time. Reverberation 
time is defined as the amount of time 
it takes for the energy of a sound 
wave to decrease to one millionth of 
its original value in the room. This 
definition is based on the fact that for 
the average person, this is the time it 
takes a sound of average intensity to 
decay to inaudibility in the room. A 
highly reverberant or "live" room 
would have a reverberation time of 
about 4 or more seconds, while the re- 
verberation time of a "dead" room 
would be about 0.3 second or less. One 
can note the difference between the 
reverberation time of various rooms 
by simply clapping hands and noting 
how long it takes for a sound to die 
out. With a little practice, a rough 
comparison of the reverberation times 
of different rooms may be obtained. 

Effect of Reverberation 
In addition to the primary source of 

sound in a room such as a person, or- 
chestra, or loudspeaker, reverberation 
(in other words, echoing) introduces 
secondary sounds which modify the 
characteristics of the direct sound. As 
far as speech is concerned, reverbera- 
tion reinforces the primary source of 
sound so that less loudness from the 
person talking is needed. However, if 
the reverberation time of the room is 
too long, overlapping of syllables oc- 
curs, because the reflected sound in- 
terferes with that coming directly 
from the person talking. This causes 
syllables to become indistinct, speech 
to become garbled and the intelli- 
gibility of the speech suffers. 

In music, reverberation in the room 
is also an important factor to consider 
and its effect depends upon the type 
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of music. For example, if dance music 
having short clipped notes is played in 
a room or hall having a long reverbera- 
tion time, reflected sound will inter- 
fere with notes directly from the or- 
chestra, causing unpleasant listening. 
On the other hand, an organ oratorio 
played in such a hall with a long re- 
verberation time is enhanced. Rever- 
beration in a room also tends to dis- 
tribute sound more evenly throughout 
the room, which is an important fac- 
tor to consider if a large audience is 
present. In addition, less power is re- 
quired from . an orchestra or loud- 
speaker for a given amount of loud- 
ness when the reverberation time of a 
room is larger. 

Optimum Reverberation Time 

In rooms used for unamplified speech, 
such as lecture halls, classrooms, and 
auditoriums, there is an optimum re- 
verberation time. The compromise is 
between a long reverberation time giv- 
ing higher volume and better sound 
distribution over the audience and a 
short reverberation time giving less 
overlapping of syllables and greater 
intelligibility of the spoken words. The 
optimum reverberation time for un- 
amplified speech has been found, by 
experience, to be about 1 second, more 
or less, depending on the room volume. 

In rooms used for unamplified mu- 
sic, such as concert halls and record- 
ing studios, satisfactory acoustical con- 
ditions are subjective and a matter of 
individual preference. The preferred 
reverberation time is, to some extent, 
a matter of musical taste which de- 
pends on the composition, the con- 
ductor's interpretation, the musicians, 
and the listener. Measurements of the 
reverberation time of the leading con- 
cert halls in Europe and the USA, 
judged to be acoustically satisfactory 
by musical authorities, have been 
made. These measurements indicate 
that satisfactory acoustical conditions 
result when the reverberation times 
range from approximately 1 to 2.5 sec- 
onds, depending on the room volume 
and the type of music. Acceptable 
limits for both speech and music as a 
function of room volume are shown in 
Fig. 1. 

Reverberation Time for Hi -Fi 

Factors such as loudness and uni- 
formity of sound distribution can be 
readily controlled in rooms where 
speech and music are reproduced by 
amplifier and loudspeaker systems 
such as in motion picture theaters, 
auditoriums with p.a. systems, and 
one's own living room. Therefore, such 

Varnished wood 07 Parquet or hardwood flooring 07 
Heavy carpeting or rugs 40 
Thin carpeting or rugs 20 
Linoleum 02 
Plastered wall or ceiling 03 
Plywood wall - 10 
Wooden doors 10 
Marble surfaces 02 
Wallpaper 04 
Glass window panes 10 
Open window 1 00 

Curtains and draperies (heavy) 50 
Cotton curtains 20 
Concrete or brick 02 
Upholstered areas 50 

ABSORPTION OF COMMON OBJECTS 

Person (in Sabine Units) 
5.0 

Wood chair - .3 
Small wood table .3 
Sofa, upholstered 8 to 16.0 
Chair, upholstered 

- 4.0 

Table 1. Absorption coefficients of common materials and home objects (in Sabine units) 

factors need hardly enter into a de- 
termination of optimum reverberation 
time for these rooms. 

The effective reverberation heard by 
the listener in such rooms will be a 
combination of that of the studio 
where the speech or music originated 
and the room where the speech or mu- 
sic is heard. The listening room should 
not add to the reverberation of the 
music emanating from the studio, so 
the listening room's reverberation time 
should be relatively short. However, 
if the listening room is excessively 
deadened, then most of the sound 
heard will be that coming directly 
from the loudspeaker, which is too di- 
rectional to sound natural. It will 
sound as if one were listening to the 
loudspeaker out -of -doors where no ob- 
jects, such as walls or ceiling, are pres- 
ent to reflect sound waves. A suitable 
reverberation time for a listening room 
is approximately 0.3 to 0.6 second. 

The reverberation time of the listen- 
ing room can, to a great extent, give . 

the listener the illusion of "presence." 
For example, if an announcer is speak- 
ing in a studio having a very short re- 
verberation time, the listener in an or- 
dinary room has the impression that the 
announcer is present in the listening 
room since the reverberation of the 
listening room will be predominant. 
However, if the studio has a consid- 
erably longer reverberation time than 
the listening room, the listener has 
the impression that he is actually in 
the studio. To meet the requirements 
of diff erent program material, many 
studios have variable reverberation 
time characteristics obtained by the 
use of removable acoustical wall pan- 
elling. Interesting musical effects can 
be obtained by the use of "echo" 
chambers and electrical devices which 
artificially introduce reverberation 
into a musical composition. 

The following examples illustrate 
how the reverberation times of the 
studio and the listening room combine. 
If a studio has a reverberation time of 
0.3 second and that of the listening 
room is 0.4 second, the resultant re- 
verberation heard by the listener will 

Table 3. The absorption of the various parts of a household 
listening room, with the normal complement of furniture. 

Table 2. Absorption of various parts of an empty listening room. 

Ceiling (plastered) 16' x 12' x .03 5.76 Floor (parquet) 16' x 12' x .07 13.44 Walls (2 plastered) 16' x 9' x 2 x .03 8.64 Walls (2 plastered) 12' x 9' x 2 x .03 6.40 Window panes (2) 2' x 5' x 2 x .10 2.00 Wooden door (1) 3' x 7' x .10 2.10 One person in room 5.00 

Total absorption = A = 43.34 
Sabine units. 
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Fig. 1. Optimum reverberation time for re- 
cording studios and concert halls for mu- 
sic and for unamplified speech. See text. 

be about 0.6 second, an increase of 
about 100% over that of the studio. If 
the studio has a reverberation time of 
1.5 seconds and that of the listening 
room 0.4 second, the resultant rever- 
beration will be about 1.65 seconds, an 
increase of about 10% over the studio. 
These figures illustrate that since the 
optimum reverberation time for music 
studios is about 1 to 2.5 seconds, a 
listening room reverberation time of 
about 0.3 to 0.6 second will have little 
influence upon the reverberation qual- 
ities of the original music. 

In modern motion picture theaters, 
the designers have purposely made the 
reverberation times low (0.6 second or 
less) permitting the originating sound 
studios to introduce the desired re- 
verberation time. For a cathedral set- 
ting, the reverberation time intro- 
duced by the originating studio is 
made long. For an outdoor setting, it 
is made short or zero. It should be 
noted that once reverberation has 
been introduced into the recording, it 
cannot be removed at the listening 
room, but can only be made greater. 

For hi -fi listening, it is desirable 
that the studio where the music was 
originally recorded or played con- 
tribute the major part of the rever- 
beration introduced. Therefore, the 
listening room should have a rever- 
beration time of 0.6 second or less, 
since its effect on the reverberation 
qualities of the music will then be 
negligible. (Continued on page 159) 

Ceiling (plastered) 16' x 12' x .03 5.76 
Floor (heavy carpeting) 16' x 12' x .40 76.80 Walls (2 plastered) 16' x 9' x 2 x .03 8.64 Walls (2 plastered) 12' x 9' x 2 x .03 6.40 Heavy drapes over windows 2' x 5' x 2 x .50 10.00 (Windows not included since they 

are covered and not a factor) 
Wooden door (1) 3' x 7' x .10 2.10 Sofa (medium size) 12.00 Upholstered chairs (2) 4 x 2 8.00 
End tables (2) 3 x 2 .60 
Three persons in room 5 0 x 3 15.00 

Total absorption = A = 145.30 
Sabine units. 
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By 

ROBERT G. MIDDLETON 
Technical Consultant, Futuramic Co. 

Fig. 1. Touching a signal tracing probe 
to the "floating" tube shield of the 
mixer -oscillator tube of a TV set will 
indicate if the local oscillator is working. 

Probing with a V.O.M. 

You can use the v.o.m. more widely now in repairing TV, 

radios, and appliances, with the new probes available. 

THE volt- ohm -milliammeter is the 
most widely used instrument in ra- 
dio and TV servicing. Sales figures 

show that even the vacuum -tube volt- 
meter runs a distant second place to 
the popular v.o.m. Two of the reasons 
for this preference are that the v.o.m 
is simple in construction and, it re- 
quires no source of external power. 

Recognizing the widespread prefer- 
ence for the v.o.m. throughout the 
service trade (including industrial 
maintenance and refrigeration, air 
conditioning, and appliance servicing), 
manufacturers make available acces- 
sory probes for the v.o.m. These 
probes extend the field of usefulness 
of the meter and permit the operator 
to get the most from it. 

Among the various v.o.m. probes 
which are available, the signal- tracer 
probe has proved very popular within 
the past year. The signal- tracer probe is 
a special detector unit adapted to the 
characteristics of conventional v.o.m.'s, 
and permits checking of signal volt- 
ages in the local oscillator, i.f., picture 
detector, video amplifier, horizontal 
oscillator, sweep, damper, and flyback 
circuits. Tests of signal voltages can 
also be made in the sync, intercarrier 
sound, and audio frequency sections 
of a TV receiver. . 

The output from the probe is ap- 
plied to the d.c. input of the v.o.m., 
and the probe is used in place of the 
conventional test leads for the instru- 
ment. A test of local oscillator opera- 
tion is made by applying the probe to 
a "floating" tube shield over the oscil- 
lator -mixer tube, as shown in Fig. 1. 

The v.o.m. is operated on the lowest 
d.c. range; no reading indicates a dead 
oscillator. More voltage will be ob- 
tained on low channels, when the os- 

cillator is working, than on channels 7 
to 13, with a reading from 1.5 to 2 
volts for normal operation. 

Fig. 2 shows how the sweep output 
signal is checked. The probe tip is 
merely held alongside of the glass en- 
velope of the horizontal output tube. 
(Never touch the probe to the plate 
cap of the tube, or the probe will be 
burned out.) This capacitive coupling 
to the plate of the horizontal output 
tube gives a reading of about 1 volt 
when the horizontal output signal is 
up to par. The ground lead of the 
probe must be connected to the chas- 
sis in all such tests. 

Test adapters for tube sockets are 
useful to make checks of the horizon- 
tal oscillator, i.f., and sync signals. 
Fig. 3 shows a test adapter plugged 
into a tube socket, and the tube in the 
adapter. This allows signal checks un- 
der dynamic conditions of operation. 
An indication of about ?z volt at the 
input of the picture detector, for ex- 
ample, shows that the r.f. and i.f. sys- 
tems are OK. Of course, the receiver 
must be tuned to a TV station to 
make i.f. tests. 

When such test adapters are not 
available, the tube can be pulled, and 
a check of signal level can be made 
at the socket grid terminal by insert- 
ing the probe tip. For example, grid 
drive to the horizontal output tube 
will read about 20 volts in this test, 
if the horizontal oscillator is working 
properly, and supplying drive signal to 
the horizontal output tube. Drive to 
the horizontal yoke can be checked as 
illustrated in Fig. 4, by attaching a 
clip to the probe tip, and clipping the 
probe input to the insulation of the 
lead to the yoke winding. 

The value of such tests is apparent, 

Fig. 4. To check the signal to the de- 
flection yoke, slip a clip over the 
probe tip and connect it to the insula- 
tion of the lead(s) going to the yoke. 

Fig. 2. The horizontal sweep output may 
be checked by touching a signal tracing 
probe to the outside of - the output tube. 
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Fig. 3. Using a tube socket test adapter, 
as shown here, allows dynamic checks to 

be made above the chassis with a v.o.m. 
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because a TV chassis is often pulled 
only to discover that the effort was 
wasted due to the fact that the fault 
was external, such as a defect in the 
yoke, or a faulty picture tube. Video 
signal drive to the picture tube can 
be checked easily by inserting the 
probe tip into the cathode (or grid 
terminal) of the picture tube socket. 
Again, the TV set must be receiving 
a TV station signal to make this test. 

Other v.o.m. probes contribute great- 
ly to the utility of the meter. A typi- 
ical high- resistance probe converts the 
R x 10,000 ohms range of a v.o.m. to 
an R x 100,000 ohms range, and per - 
mits measurement of resistance values 
up to 200 megohms instead of the 
usual 20 megohms. Such a probe can 
be used to measure insulation resist- 
ance between socket terminals and in- 
sulation resistance between the pri- 
mary and secondary of a vertical os- 
cillator transformer. 

A high- resistance probe is as useful 
in air conditioning and refrigeration 
service as in radio and TV work. For 
example, such a probe is used to test 
the motor compressor assembly of her- 
metically sealed units for internal 
grounds. The term "ground" is often 
misunderstood by the layman, who 
may confuse "ground" with short cir- 
cuit. As a matter of fact, leakage re- 
sistance in the motor assembly up to 
100 megohms can result in unpleasant 
shock or "tingle" to the housewife 
during humid weather, or when the 
floor is damp. The cabinet must be 
"floating" electrically, so that no po- 
tential difference will exist between it 
and ground during operation. Like- 
wise, leakage resistance can be local- 
ized with the high- resistance probe to 
the wiring system external to the mo- 
tor compressor assembly. Insulation 
resistance between the external wiring 
and the cabinet must also be in ex- 
cess of 100 megohms. 

There are other types of accessory 
probes for the v.o.m. to further extend 
its fields of usefulness. Among these 
are the polarity- reversing probe, which 
provides fingertip control of meter 
polarity. The probe makes it unneces- 
sary to reverse the test leads at the 
meter, or to reverse the test clips 
when making checks of grid bias volt- 
ages, sync voltages, cathode voltages, 
etc. 

Another useful accessory probe is 
the range -splitter probe, which pro- 
vides an additional 500 -volt range on 
popular kit -type and factory -built 
v.o.m.'s, so that plate supply, screen, 
and "B+" voltages can be measured 
on a 500 -volt range, instead of a 250 - 
volt range. Some popular types of 
v.o.m.'s provide a 250- or 300 -volt 
range, and a 1000- or 1200 -volt range, 
so that voltage values between 250 (or 
300) and 500 volts must otherwise be 
measured on the 1000 -volt (or 1200 - 
volt) scale. The range -splitter probe 
thus provides added operating con- 
venience. A slide switch in the probe 
housing permits fingertip control of 
the conventional ranges, or selection 
of the new 500 -volt range. -El- 
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By RAY R. SIMPSON 

The author, founder of Simpson Electric 
Co., Chicago, is celebrating his 50th year 
in the electronic instruments field. He be- 
gan his career in 1906 when he went to work 
for the old Jewell Electric Co., a firm he 
later headed. In 1939 he organized the firm 
which bears his name. Today, Simpson Elec- 
tric Co., with Ray Simpson as chairman of 
the board, has three plants - in Chicago; 
Aurora, Ill.; and Lac du Flambeau, Wis. - 
and is one of the largest manufacturers of 
panel meters and radio -TV test equipment. 

Predictions as to the increase in the test equipment 

and servicing industries with the rise of color TV. 

COLOR television will bring new tech- 
niques and the necessity to learn them, 
new testing instruments, and new plant 

investment. 
To get an idea of just how soon e radical 

new development like color television can 
make its way into almost every American 
home we need only take a backward 
glance at the servicing industry. Since 
1920, it has worn seven league boots as 

standard equipment to keep up with the 
entertainment demands of our people. The 
man who serviced dad's two -tube radio set 
in 1920 owned about $25 worth of testing 
equipment. His electronic education, 
picked up in his "ham" days, was good 
enough for the day, but he still spent 
roughly four hours on the average service 
¡ob. Today, the average black- and -white 
TV service job takes only a half hour, but 
the practical engineer who is the modern 
service. technician owns or uses at least 
$ 1500 worth of test equipment. 

Another indication of growth is found 
in my own division of the industry, design- 
ing and manufacturing the test equipment. 
In 1920, our entice industry yearly sales 
amounted only to $50,000, while today, 
five of the largest manufacturers combined 
do a $25,000,000 yearly business. Based 
on growth figures of only the past few 
years, I believe supplying the 100,000 serv- 
ice technicians in the United States with 
specialized testers to meet the challenge 
of color television is going to be a bigger 
than $50,000,000 industry by 1960, a two- 
fold increase in four years. 

Concretely, the need for new equipment 
to service a new dimension, color, will 
mean the production of 25,000 tube test- 
ers, 50,000 oscilloscopes, and 100,000 spe- 
cialized colorscopes, color -bar generators, 
and variable dot generators -names which 
will become as much a part of servicing 
¡argon as tube tester or v.o.m. 

The biggest service tool in the service 

kit of 1920 was a voltmeter used to meas- 
ure the output of the batteries used to 
power the old radio sets. It cost about 
$10. The advent of de Forest's vacuum 
tube added simple tube testers to the kit, 
and by the mid -thirties, the conscientious 
service technician carried a signal gener- 
ator in his field case to make alignment 
tests of the larger console radios of the 
period. 

Radios, of course, became less compli- 
cated, but television introduced video, syn- 
chronizing, and sweep circuits, and prob- 
lems of proper picture adjustment. The 
electronic instrument field met the service 
technician's black- and -white TV needs with 
advanced sweep generators, signal gener- 
ators, marker generators, oscilloscopes, and 
high voltage probes, as well as by refining 
the conventional meters and making them 
more sensitive. With the experience gained 
with these instruments and TV circuitry, 
the service technician should be able to 
keep the color sets operating. But he'll 
need new testers and the ability to use 
them to do it. His own increased plant 
expense will, of course, be reflected in the 
prices he charges for color servicing, but 

I believe the public will accept this just as 
they will accept and are accepting the 
much higher net costs of color television. 

In addition to producing new instru- 
ments, many companies in our field are dis- 
tributing educational literature on color 
servicing and a few are conducting nation- 
wide service technician meetings where 
color servicing with the new instruments 
is explained and demonstrated. 

I've indicated a pretty optimistic growth 
picture for the service technician and my 
own industry, because I can't see how we 
can do anything but grow. Each new elec- 
tronic development will have its counter- 
part in new ways *-if measuring, controlling, 
and servicing that development. 30 
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Unionized 

Service 

Shops 
By WILLIAM LEONAIID 

Why have radio and TV service shops in San Francisco 

signed a contract with the electrical workers union? 

AFTER numerous fruitless and frus- 
trating attempts to enlist the help 
of other industry elements in some 

program that would cure the ills of 
the independent electronic service in- 
dustry in their cities, associations in 
Chicago and San Francisco have 
turned to labor unions as providing a 
possible solution to their problems. 
The San Francisco TV Service Guild 
recently signed a contract with Local 
202 of the International Brotherhood 
of Electrical Workers. This contract, 
or labor -management agreement, 
merely provides for wages and work- 
ing conditions; however, more than 
this is expected from the union. Some 
of the aims of the shops which have 
joined the union are municipal licens- 
ing and the elimination of cut -rate 
service operators. These goals the 
union will seek to attain. 

The philosophy of union officials in 
working with independent service busi- 
nesses was summed up by Edward 
John Bird, business manager of the 
Radio and Television Engineers Local 
202 of the I.B.E.W. 

"As business manager of a local 
union representing approximately a 
thousand television servicemen in this 
area, one would think that my interest 
would stop there, namely in the finan- 
cial welfare of the people I represent. 
However, this is not so. I have as 
much, if not a greater interest in the 
economic status of the industry as a 
whole and the financial success of the 
individual employer whether he be big 
or small. 

"The reasons, of course, are obvious. 
No employer can long endure if on the 
one hand he has to afford his techni- 
cians the economic rewards their in- 
dividual and collective skills entitle 
them to, while on the other hand he is 
beset by every kind of unscrupulous 
and unfair competition from every 
conceivable angle. 

"Accordingly, we have dedicated our- 
selves to rid this area of the `gimmick 
boys,' and 'fly -by- nighters,' and their 
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ilk and will use every fair and legiti- 
mate measure to do so. We have ap- 
proached every association in the eight 
Bay Area Counties and asked their 
cooperation in this endeavor. To say 
the least, the response, though at first 
on the slow side, is now assuming 
snowball proportions. As a union, we 
are very encouraged and grateful for 
the confidence afforded us by the vari- 
ious city and county associations and 
will leave no stone unturned to merit 
that confidence. Together we have a 
big job to do, but rest assured we will 
do it." 

Many of the service dealers on the 
West Coast and elsewhere seem to feel 
that there are three main reasons why 
a healthy business climate does not 
exist for their profession. The first 
reason is that the parts distributors 
from whom they buy replacement 
tubes and parts, in many cases, also 
sell directly to the consumer at the 
same prices as to the service dealer. 
The service dealers point out that once 
the customer has bought a part or tube 
at the net price, he objects to paying 
a service technician the list price for a 
part that has to be replaced. 

Another contributing factor in the 
opinion of many service dealers is the 
unrealistic price structure on replace- 
ment parts and tubes. The mainte- 
nance of list prices that allow for dis- 
counts which are much higher than for 
other similar products has led, they 
feel, to distrust on the part of the con- 
sumer. The average markup from net 
to list prices for TV receiving tubes, 
for example, is about 100%. Because 
of this, many service dealers are able 
to charge less than a realistic service 
charge for a call because they will 
make up the amount on parts profits. 
This, service dealers feel, has hindered 
the acceptance of realistic service 
charges by the public. 

Ethical service dealers point out that 
the third big reason why the service 
industry is not a healthy one is be- 
cause of the existence of unethical 

"sharp" operators. Often, these oper- 
ators sell a set owner more tubes than 
the set really needs to return it to 
proper operation. This he does by mis- 
adjusting the tube tester he uses so 
that good tubes will read bad. The 
extra tubes he sells this way more 
than makes up in profit for the low 
cost of the service call that he usually 
advertises. To these activities should 
be added those of the gyp operator 
whose sole aim is to pull sets for major 
overhaul jobs in the shop at exorbitant 
prices. 

Members of the San Francisco Guild 
believe that unionization will help 
them overcome these problems. 

Union Contract 

The contract signed by the San 
Francisco TV Service Guild and Local 
202 of the I.B.E.W. provides for a 
$2.651/2 minimum hourly wage for 
technicians. They also receive time 
and one -half for overtime past 40 
hours per week. The contract makes 
shop owners members of the Union. 
The forty -two shops holding member- 
ship in the Guild signed the contract 
and the immediate objective is to 
bring an additional forty shops in the 
city into the Union. 

Although the provisions are not 
specified in the contract, the Union 
has agreed to throw its full weight 
against part- timers and cut -rate shops. 
They plan a cooperative management - 
union drive to bring about city and 
county licensing of technicians and the 
passage of key zoning ordinances. 

To relieve the shortage of trained 
technicians, the Guild and the Union 
are setting up an apprenticeship edu- 
cation program for the purpose of 
creating a new corps of qualified tech- 
nicians. Under committee guidance, 
apprentices entering the trade will be 
sent to city vocational schools two 
nights per week for four years. Upon 
graduation, they will receive journey- 
man certificates. Also planned under 
joint management -union sponsorship 
is a "finishing school" program for 
journeyman technicians to get them 
ready for color. 

Although other Bay Area associa- 
tions have expressed an interest in the 
management -union type of contract, 
Union officials do not plan to expand 
their organizational efforts until the 
major goals have been reached in San 
Francisco. 

In the opinion of Guild officers, if the 
objectives of their contract with the 
Union are effectuated, they will be 
able to meet the growing competition 
of manufacturer -sponsored centralized 
service successfully and keep the con- 
trol of consumer service in the hands 
of efficiently managed independent 
service businesses. They do not feel 
that the contract will provide an um- 
brella for the inefficient service shop 
however ethical its operations may be. 
But they are of the opinion that given 
a clean business atmosphere in which 
to operate, the independently owned 
and managed service shops will pro- 
vide the most efficient service at fair 
prices. 30 
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By 

GERALD SHIRLEY 
President, Televex Co. 

ALOUDSPEAKER which converts 
electrical energy directly into sound 
without any moving parts, and 

which reproduces the entire audio 
spectrum, has long been a dream of 
audio engineers and loudspeaker de- 
s:gners. The demonstration of a proto- 
type of such a speaker in England 
(where it was invented) and recently 
before the New York Section of the 
Audio Engineering Society indicates 
that the dream may finally become a 
reality. The inventor of the "Corona 
Loudspeaker," so named because it is 
based on the corona -wind phenomenon, 
is Dr. David M. Tombs, a New Zea- 
land born engineer who was formerly 
Senior Lecturer in Telecommunica- 
tions at the Imperial College of Sci- 
ence and Technology of London Uni- 
versity, and now director of the re- 
search department of Hoover Ltd. 

Patent applications have been filed 
on the "Corona Loudspeaker," and ex- 
clusive rights for North America have 
been assigned to the Televex Co. 

It has been known for many years 
that corona, a byproduct of high volt- 
age, is accompanied by a movement of 
air away from the discharge point. TV 
service technicians and experimenters 
have, on occasion, been made aware of 
this effect when working in or near 
the high voltage sections of TV re- 
ceivers. Reasoning that any source of 
wind might also be a potential source 
of sound, since sound is, after all, a 
sort of a.c. wind, Dr. Tombs con- 
structed special apparatus in order to 
study the phenomenon more closely 
and to find a method of modulating 
the corona winds. A convenient method 
of observing the direction, strength, 
and pattern of the winds was found by 
injecting smoke into the corona field. 
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Fig. 1. Needle matrices 
and grid structure that 
were used in original 
model of Tombs' "Cor- 
ona Loudspeaker." Sur- 
face area is 1/4 sq. ft. 

Details on a novel experimental design which employs a 

modulated wind, due to corona discharge, to produce sound. 

Starting with a pair of electrodes, 
one of which was sharply pointed and 
the other blunt, it was found that a 
corona wind moves away from the 
sharp point only. The next step was 
to mount a smooth ring coaxially 
around the sharp electrode, in the ex- 
pectation that it might be made to act 
as a grid to control the corona cur- 
rent, and hence the corona wind. The 
inventor found that with a grid po- 
tential of "the same order of voltage 
as the sharp electrode" there is a posi- 
tion of the grid with respect to the tip 
of the sharp electrode "at which com- 
paratively small changes of the grid 
potential produce a maximum effect on 
the intensity of the corona wind . . . 

This is shown diagrammatically in 
Fig. 2A. 

The "plate characteristics" of this 
corona triode were plotted for various 
geometries and voltages. (By various 
geometries is meant that the relative 
distances between electrodes and grid 
were varied, as well as the diameter of 
the grid itself.) The resulting family 
of curves bears a striking resemblance 
to those of certain vacuum -tube tri- 
odes. 

In this application the electronic 
amplification (a voltage gain of about 
three) is "thrown away" since we are 
interested only in the byproduct, y 
Fig. 2. (A) Simplest form of "Corona" triode 
speaker which produces steady "background" 
wind. (B) Advanced form in which winds are 
balanced on no signal. (C) A push-pull ver- 
sion of the original "Corona Loudspeaker." 

namely, the acoustic output. This out- 
put can be described as modulated 
d.c. That is, there is both sound and a 
steady, background, uni- directional 
wind. 

Dr. Tombs next experimented with 
two sharply pointed opposed elec- 

(Continued on page 124) 
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Transistorized 
"Transmitter" 

By JOSEPH CHERNOF 

AFTER absorbing a number of ar- 
ticles on transistor receiver con- 
struction, etc., the writer has 

watched with great interest for some 
information on the use of transistors 
in r.f. transmission applications. To 
date, there has been very little infor- 
mation on this subject available, so 
the writer, with considerable trepida- 
tion, set out to investigate the situa- 
tion. The results have been very in- 
teresting. Surprisingly enough, the 
'transistor is at its most efficient when 
used as an r.f. oscillator and modula- 
tion poses no great problem. The unit 
to be described is quite simple and is 
intended more as an indication of the 
possibilities of the transistor in trans- 
mitter work than as a finished product. 

This transmitter is shown schemati- 
cally in Fig. 1. Total current drain for 
the unit amounts to 1.4 milliamperes 
with the microphone keyed and is only 
a few microamperes when not being 
keyed. This latter current represents 
the leakage across the back biased 
collector -base junction with zero emit- 
ter current. 

The transmitter tunes from approx- 
imately 1.3 mc. to 2.0 mc. using the 
components shown. The r.f. output is 
greatest at the low end of the band. 
An ordinary carbon microphone is 
used for modulation purposes. A whip 
antenna, fabricated from a four -foot 
length of brass welding rod, gives 
about a Y4 -mile range with the anten- 
na attached to the unit and somewhat 
more with the antenna raised to head 
level by being attached to a hat as 
shown in the photograph at the top of 
this page. Use of a reasonably long 
antenna would probably extend the 
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The transistorized "transmitter' 
with the antenna mounted on a sun 
helmet. This is an optional method 
of mounting the antenna which 
gives added range. Normally, an- 
tenna is mounted on stand -offs. 

Construction details on a compact, low -power unit for use 

as wireless mike, wireless intercom, or like applications. 

range of transmission well beyond the 
limits set up by the FCC for phono 
oscillators and other units radiating 
in the broadcast band. 

The upper frequency limit of the 
transmitter is dependent on the type 
of transistor used. There are a num- 
ber of units available commercially 
which will oscillate at frequencies well 
above 5 mc.; however, the writer lim- 
ited his work to the most inexpensive 
units available. The final choice was 
a Texas Instruments TI -300, which has 
the advantage of being quite low in 
price. This transistor is of the p -n -p 
type. 

Transistors oscillate with great ease 
so there was no difficulty in develop- 
ing an oscillator circuit. The circuit 
finally chosen was that of the ground- 
ed -base amplifier with feedback. This 
is a better circuit for r.f. oscillators 
than the more conventional grounded - 
emitter amplifier since it has much 
the superior frequency response. Also, 
there is no phase shift between input 
and output current in the grounded - 
base amplifier so that all that is nec- 
essary to sustain oscillation is to feed 
back a portion of the output signal to 
the input through a coupling capac- 
itor. The waveform obtained is excel- 
lent and stability is fairly good. 

Referring to the schematic diagram, 
the "tank" circuit consists of a Miller 
"High -Q Ferrite" antenna coil. The ad- 
justable ferrite tuning core on this 
coil covers a very wide frequency range 

without need for an additional tuning 
capacitor. A portion of the signal de- 
veloped across the tank circuit is fed 
back to the emitter through C,. In- 
creasing the value of C, will drop the 
lower tuning limit of the unit ''down 
considerably with a corresponding de- 
crease in the upper frequency limit. 
Since the antenna length available for 
portable use was limited, it was de- 
cided to settle for the highest possible 
operating frequencies. 

Emitter current is supplied from a 
standard penlite cell through the mi- 
crophone, a 1.5 millihenry r.f. choke, 
and a 1000 ohm pot which serves as 
modulation control. This is fairly sim- 
ple to adjust with the aid of a nearby 
receiver, being set for the best com- 
promise between loudness and distor- 
tion. Modulation is accomplished 
through variation of emitter current 
through the carbon mike. There is also 
a secondary effect due to the resist- 
ance of the mike being part of the 
r.f. feedback network. Since this ef- 
fect gives both amplitude and frequen- 
cy modulation, it has been minimized 
as much as possible through the r.f. 
choke and decoupling capacitor, but 
there is still enough of an effect left to 
give a little frequency modulation. 
Using a shielded cable for the mike 
lead also helps to reduce this. The FM 
effect is not too objectionable and is 
probably average for most modulated 
oscillator circuits. 

The mike is a standard T -17. usually 
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available on the surplus market. Al- 
most any carbon mike would be a sat- 
isfactory substitute here. 

Collector power is supplied from an 
Eveready Model 413 miniature 30 -volt 
battery. Manufacturer's specs limit 
the TI -300 transistor to a maximum 
collector voltage of 221/2 volts, but the 
writer has put many hours on several 
of these units at 30 volts with no ad- 
verse effects. In any application where 
that last yard of range is not too im- 
portant, a 221/2 -volt battery would be 
satisfactory. An ordinary toggle switch 
serves as the "on -off" control although 
a miniature slide -type switch would 
have been a better choice. 
' The antenna connection is taken di- 
rectly off the top of the tank coil, 
which means that antenna length has 
a very noticeable effect on tuning. As 
one would imagine, the longer the an- 
tenna, the lower the frequency for a 
given tuning adjustment. 

The entire unit fits very nicely into 
a miniature LMB box chassis, 4 x 2 x 
11/2 inches in size. The antenna may 
either be mounted directly on the case 
with miniature stand -off insulators or 
may be located elsewhere. As seen in 
one of the photographs, the chassis 
was held in the writer's hand and the 
antenna was mounted with stand -off 
insulators on his sun helmet. The en- 
tire unit could probably have been 
built in the sun helmet without too 
much trouble. Battery life should be 
excellent, since the only appreciable 
current drain will occur when actually 
talking into the mike. Audio fidelity is 
not outstanding, being equivalent or 
slightly worse than telephone quality, 
so the unit is not recommended as a 
phono oscillator. 

It was found that the upper frequen- 
cy range of the transmitter could be 
extended by replacing the TI -300 with 
an i.f. transistor such as the TI- 2N146. 
For this higher frequency operation, 
the value of Ci should be reduced by 
at least a factor of two. It should be 
noted that the 2N146, in common with 
most r.f. and i.f. units, is an n -p -n 
transistor and therefore cannot be di- 
rectly substituted in this circuit. It is 

Fig. 1. Complete schematic of transistorized "transmitter." 
Standard miniature components are used in the construction. 

R1 -1000 ohm pot 
C1 -270 j ufd., 200 v. silver mica capacitor (El- 

Menco or equiv.) 
Cz -.25 1.fd., 6 v. miniature capacitor (Sangamo 

Type EHT or equiv.) 
RFC1 -I.5 mhy. r.j. choke (Miller #4664 or 

equiv.) 
Lt- Antenna coil (Miller "High -Q Ferrite" 

(6300 or equiv.) J,- Microphone jack 
S1- S.p.s.t. toggle switch 
Bs -11/2 volt pen lite cell 
B2 -30 volt miniature "B" battery (Eveready 

#4I3 or equiv. See text) 
Vi-"p-n-p" junction transistor (Texas Instru- 

ments Type TI-300. See text) 

C2 

RFC 

cl 

ANT 

P-N-P 
TI300 

VI 

IB 

LI 

first necessary to reverse the polari- 
ties of both the emitter and collector 
batteries, Bi and B_, to avoid damag- 
ing the transistor. It would also be a 
good idea to replace the 30 -volt bat- 
tery with a 221/2 volt unit as the 
manufacturer's specs on the 2N146 
quote a 20 -volt maximum. 

As can be seen in the construction 
photographs of the transmitter, Bl and 
B. have their leads soldered directly 
to the battery terminals. This is the 
cheapest and easiest method but 
makes battery replacement a little 
difficult. It is suggested that one of 
the miniature battery holders, such as 
the Austin -Craft, be used to permit 
easy battery replacement. Solder con- 
nections are then made to the eyelets 
on the holders. 

Regarding the use of other low cost 
p -n -p transistors in the circuit, unfor- 
tunately these were not available for 
checking. However, judging from re- 

Internal view of unit. 
Circuit is built into 
a4 "x2 "x11 /z "box 
chassis but could be 
built into sun hel- 
met or other case. 

Over -all view of the "transmitter." In this case, antenna is 
mounted on case with stand -offs. Mike is a surplus T -17 unit. 

October, 1956 

sults obtained to date in working with 
transistor circuits, probably any type 
of p -n -p transistor of comparable char- 
acteristics would operate in the circuit. 

Some of the uses found for the unit, 
over and above the obvious broadcast- 
ing through home or car radios as a 
gag, have been as a part of a two -way 
setup for uranium prospecting in the 
local mountains, which ties in with a 
very broad application for a low -cost 
wireless intercom system for home or 
field use. This unit should also be ex- 
cellent for Civil Defense use during 
emergencies where regular Conelrad 
broadcasting facilities are tied up with 
high priority messages as an alternate 
means of communication between local 
groups. As far as ham use is con- 
cerned, with better stability built into 
the circuits and higher frequency 
transistors, use of transistorized trans- 
mitters on the ham bands should not 
be too far off. -El- 
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By 

JACK NAJORK 
Field Service Representative 

General Electric Company 

this is an Underwriters 
Laboratories test of the 
safety glass on a TV 
receiver. if the glass 
flies out toward the 
viewer as a result of 

being hit by a 1,4 lb. 
steel ball, it is unsafe. 

Do you know how a TV manufacturer protects you as a 

viewer or service technician from implosion shock, 

and fire hazards? Don't defeat the built -in safeties. 

Fig. 1. This "guillotine" drops a weight 
upon the picture tube through a hole in 
cabinet. This causes the CRT to implode. 
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THE TV technician carefully slid the 
chassis of a 21" TV set out of the 
cabinet and placed it on his bench. 

The complaint was "no picture" and 
the technician's preliminary checks 
had revealed that there was no high 
voltage. Substitution of tubes had not 
corrected the trouble, so the set had 
been taken into the shop. 

One of the first things the techni- 
cian noticed as he eyed the chassis 
was that all the tube shields were 
wired down so that he wouldn't lose 
them, he thought. But the real reason 
was more important than that. 

The chassis pulled by the technician 
may have resembled the one shown in 
Fig. 2. This is a "hot" chassis, that is, 
one side of the a.c. line is connected 
directly to it. The chassis is well in- 
sulated from the cabinet, which in this 
case is metal, but what would happen 
if one of those metal tube shields fell 
off in shipment and lodged between 
the "hot" chassis and cabinet? The 
resulting short circuit could give the 
set user a serious shock if he hap- 
pened to be standing on, say, a ground- 
ed heat register as he touched the re- 
ceiver after turning it on. 

The use of captive tube shields is 
just one small detail in an exhaustive 
series of precautions taken by the TV 
set manufacturer to insure that his 
product will not constitute a hazard 

Label 
Of/ 41 

in the hands of the user and his fam- 
ily. The watchman, who makes cer- 
tain that the manufacturer doesn't 
overlook a point or perhaps try to 
save a penny or two is the Under- 
writers' Laboratories, Inc. 

Founded in 1894, UL is a nonprofit 
organization sponsored by the Nation- 
al Board of Fire Underwriters. It is 
operated solely as a service and main- 
tains complete facilities for testing TV 
receivers (as well as many other prod- 
ucts) in New York, Chicago, and San- 
ta Clara, California. A set manufac- 
turer who desires to have his receiver 
"listed" with UL must first submit a 
sample of the set to one of these 
three testing stations. If the sample 
is approved, UL representatives then 
visit the manufacturer's plant at the 
beginning of production to insure con- 
formity with the sample. Further- 
more, if changes are made in the 
mechanical or electrical design of the 
receiver during production, the re- 
vised version must be re- examined. 

In the television field, UL is con- 
cerned with three basic hazards: 

1. Picture tube implosion 
2. Electrical shock 
3. Fire 
Before any TV receiver is granted 

UL listing it must comply with UL. 
published standards for TV sets. No- 
tice that UL listing does not guarantee 
product performance such as a perfect 
picture, super- fringe performance, or 
non -slip sync; the UL engineers who 
perform the many inspections are 
rather indifferent to these character- 
istics. Their basic concern is the user's 
safety. 

Although TV receivers can be mar- 
keted without UL listing, most manu- 
facturers seek UL approval for some 
good reasons. A UL listing is accepted 
throughout the country as evidence of 
adequate protection against hazard; 
without it, the manufacturer must ob- 
tain approval of local authorities in 
certain areas. Also, the display of the 
UL label generally increases public 
acceptance of a product. 
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The TV technician has an important 
responsibility relative to all this. He 
must see to it that the many user 
safeguards designed and built into the 
set at substantial additional cost are 
not defeated, intentionally or other- 
wise, as the result of a service call 
or shop repair job. 

Let's look at some of the many tests 
made by UL to help protect the user. 

One of the first and most important 
tests which a new model must pass is 
picture tube implosion. The monstrous 
device shown in Fig. 1 is similar to 
the machine used by UL to implode 
picture tubes in TV receivers. This 
implosion test is made on all new 
models to test cabinet and safety glass 
strength and thus reasonably safe- 
guard the user from the possibility of 
serious injury from projected glass 
fragments should the picture tube im- 
plode. 

The test is made by boring a hole iri 
the cabinet top directly above the rim 
of the picture tube. The implosion ma- 
chine is then used to drive a one -inch 
steel bar through this opening against 
the rim of the picture tube with an 
impact of approximately 100 foot - 
pounds. This produces a "good" im- 
plosion, which means that the folks in 
the laboratory next door are apt to 
reach out and steady themselves when 
they feel the shock. The terrific im- 
pact of an implosion of this type 
usually demolishes the interior of the 
receiver as can be seen in Fig. 3. 

UL requirements specify that on a 
test of this nature no material shall 
be violently expelled from the receiver 
enclosure, provided that the method 
of implosion does not impair the phys- 
ical strength of the enclosure itself. 
Obviously, the safety glass must be 
securely mounted if it is to contain 
the full force of a 21" tube implosion. 
(A safety glass that has been removed 
for cleaning and replaced insecurely, 
either by the customer or service tech- 
nician, constitutes an implosion hazard 
of the first degree. Precaution #1 
therefore : When replacing safety glass 
make absolutely certain that all re- 
taining hardware is replaced. One bolt 
may suffice to hold the glass in place 
-all are needed to withstand the tre- 
mendous blast of an implosion, other- 
wise the manufacturer wouldn't have 
spent the money to include them.) 

The removable back on the set also 
comes in for some scrutiny on this 
test, particularly if the receiver is one 
of the smaller portable models that 
can be parked in the middle of the 
room rather than against the wall. 
The back must also be designed to 
withstand the force of the implosion 
and, here again, if the manufacturer 
uses eight screws for securing pur- 
poses where two would apparently do, 
the reason should now be clear. 

Once the implosion test is passed, a 
second sample receiver is brought into 
use for further electrical and fire haz- 
ard inspections. Before proceeding into 
details of these other inspections, it 
might be appropriate at this time to 
point out the assumptions marie by 
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CAPTIVE TUBE 
SHIELDS 

CAPTIVE 
COVER -O-.' 

METAL 
CAGE FOR 

HIGH VOLTAGE 
TRANSFORMER 

CABINET BRACKETS 
INSU,A'CED FROM CHASSIS 

CONTROL SHAFTS 
INSULATED FROM CHASSIS 

A.C. 
INTER- 
LOCK 

Fig. 2. Chassis of a TV set which uses a selenium rectifier lowvoltage supply. 
This chassis is "hot" and as a result, the control shafts are insulated from it. 

UL which have a direct bearing on the 
nature of the inspections. 

UL assumes that the replacement of 
tubes and some types of fuses is a 
customer operation. This goes back 
to the days of radio when the cus- 
tomer took the tubes out of his radio 
and had them tested at the nearest 
repair shop. Admittedly, this practice 
is not widespread with TV, but the 
assumption remains. All adjustments 
with respect to focus, picture center- 
ing, and framing are considered cus- 
tomer adjustments, even though the 
back must be removed to perform 
some of these adjustments. Here again, 
the practice is not universal, but it is 
considered within the realm of possi- 
bility. Still another vital assumption 
is that the receiver will be subject 
to the unpredictable actions of chil- 
dren and must therefore be reason- 
ably safe against inquiring little 
fingers. 

It now remains for the engineers to 
design a receiver which has satisfac- 
tory picture and sound qualities and 

Fig. 3. Rear view of a TV receiver 
showing the interior after the picture 
tube has imploded. Note how CRT glass 
has scattered, but safety glass has not. 

is also safe in the hands of the con- 
sumer. 

Perhaps the first UL required safe- 
guard relative to the foregoing as- 
sumptions is a precautionary label on 
the back of the receiver which states 
in bold letters that the set is equipped 
with an electrical interlock to prevent 
dangerous electrical shock. Warning 
is given not to tamper with this de- 
vice or to attempt to defeat its pur- 
pose. Despite this label, many tech- 
nicians have probably come across TV 
sets operating in the home with 
"cheater" cord in use and the back 
cover entirely missing. A receiver in 
this condition is an open death trap if 
there are small children in the home. 
Several needless deaths due to this 
practice have been recorded. Techni- 
cians are urged to correct this situa- 
tion when they come across it. 

With the a.c. interlock on the back 
operating properly, the user is ex- 
posed to no shock hazard in removing 
and replacing small tubes. Closely 
allied with tube changing is fuse re- 
placement and here the UL has a 
somewhat different philosophy. 

Until recently, UL did not permit an 
essential fuse to be user -serviceable 
because the types of fuse receptacles 
available could be bridged or other- 
wise defeated with a piece of wire, 
metal foil, etc. Any user -accessible 
fuse, therefore, which was incor- 
porated by the manufacturer, was 
shorted out of the circuit during the 
UL test and the equipment was then 
required to meet test requirements in 
this condition. Within the past year, 
however, a practically foolproof fuse 
and fuseholder have been devised and 
UL has given recognition to their use 
within definitely established limits. 
Fuses are now considered either "user 
serviceable" or "non- serviceable." 

A "user serviceable" fuse must be 
clearly visible when the back of the 
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TUNER INPUT 
TRANSFORMER 

POWER 
TRANS. 

R 

POINT nB' 

CHASSIS 
POINT 

A 

Fig. 4. Simplified low- voltage power 
supply and signal input circuits of 
a TV set showing the resistor from 
one side of the a.c. line to ground. 

receiver is removed or the .interior of 
the receiver is otherwise exposed and 
it must be labeled with data on the 
type and rating of a suitable replace- 
ment. A fuse in this category must 
also be mounted so that the user can- 
not defeat its purpose, that is, both 
terminals of the fuse cannot be ex- 
posed to invite a temporary repair 
with a piece of baling wire or metal 
foil. 

A "non- serviceable" fuse, on the 
other hand, must be concealed from 
the user either by a cover of some 
sort (which cannot be removed with- 
out hand tools) or by wiring the fuse 
into the chassis at a point where it is 
not visible when the interior of the 
receiver is exposed. This type of fuse 
can be wired into the primary a.c. cir- 
cuits or the high -voltage circuits, or 
both. Generally, it is desirable from a 
cost and design standpoint to wire in 
the high - voltage fuse as a "non -serv- 
iceable" type because extension of 
damper or other horizontal circuit 
wiring to enable convenient position- 
ing of the fuse can produce undesir- 
able feedback effects to other sections 
of the receiver. 

Fire Hazards 

As might be expected, the high - 
voltage transformer is generally con- 
sidered the number one fire hazard 
and the UL test, therefore, requires 
that this component withstand, with- 
out breakdown, a voltage in excess of 
twice the peak operating voltage. Fail- 
ure to pass this test requires that the 
transformer be enclosed in a metal 
container so that the flame of a break- 
down arc cannot be propagated. If a 
cover or access plate is provided on 
the enclosure for service reasons, it 
must be made captive, that is, secured 
to the chassis so it cannot be com- 
pletely removed or forgotten. A clip, 
chain, or hinge is usually provided to 
fulfill this requirement. (Precaution 
#2 : Be sure the high voltage com- 
partment is securely "buttoned -up" 
after servicing this section of the re- 
ceiver.) 

If the receiver is unusually com- 
pact, which appears to be the current 
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trend, heat generated by the larger 
tubes in confined areas is considerable 
and it is for this reason that some 
wooden cabinets have sections of the 
interiór lined with metal foil or asbes- 
tos. One common installation precau- 
tion which should not be ignored is to 
make sure ventilation openings on the 
bottom and sides of the cabinet are 
not covered with adjacent books, mag- 
azines, knick- knacks, etc. Aside from 
contributing to possible fire hazard, 
the higher temperatures resulting 
from restricted vents can shorten the 
life of tubes and components. 

The more inquisitive technician may 
have wondered why a high -value re- 
sistor is wired from the primary side 
of a transformer -type power supply to 
chassis ground, as shown in Fig. 4. 
This resistor provides a d.c. leakage 
path from chassis to earth ground by 
way of the power lines and thus pre- 
vents the possibility of a dangerous 
voltage build -up on the chassis and 
accessible metal parts. How can this 
voltage build up? The simplified dia- 
gram of Fig. 4 illustrates one source 
of high voltage -the antenna system. 

It is well known that electrical 
storms can induce high potentials in 
exposed wiring such as antenna lead - 
ins, and with the usual antenna input 
circuit, this voltage will appear on the 
chassis of the receiver, point "A" in 
Fig. 4. When this happens, point "A" 
can be thousands of volts in potential 
above point "B" which represents earth 
ground via the power lines. Without 
resistor R to provide a leakage path, 
this potential could break down the 
insulation of the power transformer 
and thereby develop a dangerous short 
circuit between the a.c. line and 
chassis. 

The same condition can also develop 
if the service technician discharges 
high- voltage circuits to an external 
earth ground rather than to chassis. 
This is the reason for the warning 
label prominently displayed on the re- 
ceiver chassis which states : Warning: 
Discharging high voltages to earth 
ground produces a shock hazard be- 
tween chassis and earth ground. High 
voltage should be discharged to chas- 
sis only. 

Fig. 5. Bridging the signal input filters 
in this circuit made the antenna "hot. " 

1 

TUNER INPUT 
I TRANSFORMER 

6+ 

In the case of a "hot" chassis re- 
ceiver, similar precautions must be 
taken when discharging high -voltage 
circuits. Discharge must be made only 
to `B -" and not to isolated metal 
parts such as cabinet, controls, brack- 
ets, etc. These isolated metal parts 
are generally insulated from "B -," 
hence, discharging high voltage to 
them can break down the insulation 
and result in a direct short circuit 
between "B -" and these exposed 
parts. 

Occasionally a technician can unwit- 
tingly modify a circuit into a cracker- 
jack of a lethal machine in the belief 
he is improving. things. An example 
of this was found by the author sev- 
eral years ago in a fringe area where 
all sorts of stunts were being tried in 
an effort to improve reception. Shown 
in Fig. 5 is the basic antenna circuit 
of a receiver which used a transform - 
erless power supply. The centertap of 
the antenna input transformer con- 
nects to "B-," as does one side of the 
a.c. line. The technician removed the 
RC networks at the input to the tuner 
and connected the lead -in directly to 
the antenna input transformer as 
shown in dotted lines in Fig. 5. In so 
doing, he unknowingly connected the 
antenna circuit directly to one side of 
the a.c. line. Depending on line cord 
polarity, the antenna and lead -in would 
be either at ground potential or 117 
volts a.c. above ground with virtually 
unlimited amperage behind it. For- 
tunately, the antenna at this installa- 
tion was properly grounded so the only 
casualty was a burned -up antenna in- 
put coil. 

To thwart small children, UL re- 
quires that cabinet openings in close 
proximity to hazardous circuits in the 
chassis be blocked. Some openings can 
remain unblocked if they are small 
enough and sufficient clearance exists 
between them and the danger points. 
Leakage current tests are made be- 
tween all exposed metal parts and 
earth ground with the set in operation. 
Maximum allowable leakage current 
is five milliamperes. Thus, should a 
knob be pulled off, contact with the 
exposed shaft will draw off no greater 
current, even if the customer hap- 
pened to be standing on, say, a wet 
basement floor as he tuned the re- 
ceiver. This test also accounts for the 
insulated shaft couplings sometimes 
found on certain types of chassis. Woe 
to the unthinking technician who re- 
places a broken insulated shaft cou- 
ling with a solid metal bushing be- 
cause it looks like the easy way out. 
Precaution #3: Do not improvise me- 
chanical repairs without first consid- 
ering the potential hazards such work 
can create. - 

The main purpose of this article has 
been to inform the service technician 
on some of the apparently "silly" prac- 
tices TV manufacturers follow in de- 
signing and building receivers. If the 
information presented here can pre- 
vent one needless casualty, then the 
effort involved in its preparation will 
have been well worthwhile. 30 
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THE literature is replete with de- 
signs for amplifiers and preampli- 
fiers whose main application is for 

living room use. However, there are 
many instances when the audio enthu- 
siast is called upon to furnish an am- 
plifier for parties, mobile public -ad- 
dress work, and special events. He 
seldom relishes the task of disman- 
tling the living room amplifier, pro- 
viding suitable enclosures, and rigging 
up the requisite power supplies. It is 
for such applications that the author 
has designed a "universal" system that 
is convenient for such uses besides 
serving as a high quality entertain- 
ment or public- address amplifier for 
the home. 

Design Specifications 
The first consideration was the 

rated -power output of the amplifier. 
If the required acoustic power is 
known, the electrical power may be 
found from the relationship: 

Electrical Power = Acoustic Power/ 
Speaker Efficiency. 

It is unfortunate that the two ex- 
pressions on the right side of the equa- 
tion are not easily established. Let us, 
therefore, make certain preliminary 
assumptions which will lead to expect- 
ed power requirements. The average 
orchestral intensity level has been 
found' to be approximately 75 db above 
10 - ',' watt per square centimeter 
where 0 db is taken as the level of the 
weakest 1000 cps tone that can be 
heard by a normal ear in a silent 
room. Peak orchestral intensities up 
to 110 db have been measured with 
bass- drum -solo intensities reaching ap- 
proximately 113 db. 

The acoustic power required to pro- 
duce a level of 75 db depends upon the 
volume and reverberation time of the 
room in which it is to be heard. 
Mitchell' has prepared data from 
which acoustic power may be deter- 
mined if the room dimensions and 
characteristics of the reflecting sur- 
faces within the room are known. For 
a room 30' x 20' x 10' (such as a game 
room), the acoustic power needed is on 
the order of 10-` watts. Assuming a 
speaker efficiency of 5%. the electrical 
power is found to be 10 -'/(5 X 10') _ 
0.0002 watt. If the peak intensity of 
115 db is to be reproduced, 2 watts of 
electrical power will be needed; and, 
with a 6 db margin, an amplifier with 
8 watts of electrical power will be suf- 
ficient. Since it is customary to rate 
amplifiers in this power region in mul- 
tiples of 5, the amplifier to be de- 
scribed was designed for 10 watts out- 
put. 

October, 1956 

Audio Amplifier . 

System 
By 

RICHARD T. BUESING 
Comm. Sec., Tech. Prod. Dept. 

General Electric Company 

i 

Matching preamp with operating con- 
trols is shown at the left, with the as- 

sociated power amplifier unit at the right. 

Can be operated from 6- or 12 -volt battery supply or 

from a.c. line. Power amplifier and matching preamp 

provide a 10 -watt audio output with low distortion. 

It is recognized that outdoor public - 
address work means that the intensity 
level will vary inversely as the square 
of the distance from the source, thus 
demanding more power for large areas. 
With re- entrant horns or compound - 
diffraction projectors, conversion effi- 
ciencies of 30% to 40% may be ex- 
pected as compared to the 5% more 
typical of cone speakers, thus helping 
to compensate for the added power 
required. 

It was decided, at the outset, that 
no compromise in performance would 
be tolerated in order to achieve a com- 
pact and economical design. Since the 
best ears can perceive frequencies 
from 16 to 22,000 cps at intensities 
near the threshold of pain, there is no 
reason to exceed this bandwidth and 
very little reason to attempt to equal 
it. It was decided to hold to broadcast 
practice and design the main amplifier 
with a frequency response of 30 to 
15,000 cps ±1 db from a 1000 cps ref- 
erence. 

Bandwidth and power output speci- 
fications, in themselves, are relatively 
easy to meet until a distortion speci- 
fication at rated power output is set. 
With a total harmonic distortion on 

the order of 1 % / %, few critical listeners 
are offended, thus 1% over the 30 to 
15,000 cps band was chosen as the de- 
sign specification. The intermodula- 
tion distortion compared to 17% har- 
monic distortion is approximately 4%. 
It is extremely important, in any am- 
plifier design, not to be content with 
measuring the single- frequency distor- 
tion at the output. Internal feedback 
and non -linearities may cause cancel- 
lations that yield meaningless results 
when only the output is measured. It 
can be shown philosophically and dem- 
onstrated experimentally that two 
stages whose harmonic distortions are 
3% may result in a measured distor- 
tion of, say, 1% at the output. The 
r.m.s. of the individual stage distor- 
tion, however, indicates the true per- 
formance of the amplifier. This is the 
reason for measuring the intermodula- 
tion, which takes into account the sum 
and difference products of each stage. 

Finally, it was desired that the hum 
and noise level at the output of the 
main amplifier be at least 70 db below 
rated output. 

In the preamplifier, it was deemed 
desirable to include four controls: 
"Loudness /Volume," "Treble," "Bass," 
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TBI ISEE NOTEI 

CONNECT 2 B 3 TO "A' HOT 
OF VIBRAPACK FOR BATTERY 
OPERATION 

A.C. POWER 

LSUPPLT 

Rz, R17- 100,000 ohm, 1/2 w. res. 
Rz- 68,000 ohm, 1/2 w. res. 
Rs -2200 ohm. 1/2 w. res. 
R4, Rzo, Ri8- 470,000 ohm, 1/2 w. res. 
Rs -3600 ohm, 1/2 w. res. 
Rs- 56,000 ohm, 1/2 W. res. 
R7 -1 megohm, 1/2 w. res. 
Rs -2000 ohm, 1/2 w. res. 
Ro, Ru- 22,000 ohm, 1/2 w. res. 
Rio- 24,000 ohm, 1/2 w. res. 
Rio, Ri5-390 ohm, 2 w. res. 
Ris-43 ohm, 2 w. res. 
R1s- 10,000 ohm, 1/2 w. res. 
Ris -2000 ohm, 1 w. res. 
Roo- 20,000 ohm, 20 w. wirewound res. 
R21 -2000 ohm, 2 w. res. 
R22 -100 ohm, 2 w. pot 
RAI- 30,000 ohm, 1/2 w. res. 

T2 

TO TBI 
A 

6 7 8 

INPUT VOLTAGE- I JUMPER TBI 

6V.D.C. 
3T04,5TO7, 

7 TO 8 

12 V.D.C. 14705,7708 

117 V.A.C. ( 5T07 

2830 "Á" HOT 

CONNECT I TO B+ OF 
VIBRAPACK FOR BATTERY 
OPERATION 

IGNO 0B+ 

MALLORY VIBRAPACK 
VP -552 (6V.) 
VP -G 556 (12 V.) 

J -Jt-.7 --------- ---J 
Note. All resistors are to be ±10% carbon units 

except as indicated. 
C2-100 99íd. mica capacitor 
C2 -40 9fd., 25 v. elec. capacitor 
Cs, C4, Cs, Ce -.047 91d., 200 v. capacitor 
Cs, Cs -40/40 9fd., 25 v. elec. capacitor 
Cs -50 9fd., 50 V. elec. capacitor 
Cis, Ca, Cz2, C13- 20/20/20/20 9fd., 450 v. 

elec. capacitor 
S02-8-contact female receptacle (Amphenol 

Type 79 -P08F) 
SO2 -2- contact microphone connector (Am- 

phenol Type 80MC2F1) 
SOs, SO4 -4- contact female receptacle (Am- 

phenol Type 79 -PO4F) 
PL2-4- contact male receptacle ( Amphenol 

Type 79 -PO4M) 
TBz- Terminal board (Jones 3/4 W-164-5) 

F1 -10 amp cartridge fuse (General Electric 
"Silverend," for 6 -volt operation) 

F2 -7 amp cartridge fuse (General Electric 
"Silverend," for 12 -volt operation) 

Fs -2 amp fuse (3AG type) 
Si -S.p. 4 -pos. rotary switch 
Sz-D.p.s.t. 10 amp switch 
To- Output trans. 10,000 ohms c.t. to 600/ 

150/16/8/4 ohm (Chicago PSC -150 or 
PCO -150, same specs except for case) 

T2 -Power trans. 350 -0 -350 v. @ 200 ma.; 
6.3 v. c.t. @ 6 amps.; 5 v. @ 3 amps. 
(Thordarson T -22R07 or equiv.) 

Vibrapack- Vibrator (Mallory VP -552 for 6- 
volt operation and VP -G556 for 12 -volt op- 
eration) 

V1 -5879 tube Vs, V4-6V6GT tube 
V2 -12AU7 tube Vs -5Y3GT tube 

Complete schematic diagram of the power amplifier and rectifier circuit portions 

and microphone "Mixer." Provision 
for equalization of the "New Ortho- 
phonic," AES, LP, and European 78 
recording curves was made, but only 
the "New Orthophonic" equalization 
was incorporated. 

With the current controversy over 
loudness controls, it was decided that 
a "universal" amplifier should have 
provision for operating the front panel 
control either as a loudness or volume 
control, hence the circuit to be de- 
scribed. 

The treble control was designed for 
either boost or droop, the mid -position 
being flat. This allows "shading" the 
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equalization more closely for differ- 
ences in room acoustics, playback level, 
and other recording curves. The bass 
control was designed for boost only, 
since bass droop is used so seldom. 
When bass droop is desired, the opera- 
tion of the loudness control as a vol- 
ume control removes the Fletcher - 
Munson compensation and gives the 
illusion of bass droop. 

Microphone mixer controls are gen- 
erally of multi -element or multi -stage 
design and were not felt to be suffi- 
ciently economical of space to warrant 
their use in this application. A new 
and novel mixer -fader circuit (Patent 

Applied For) 
use. 

Again in the preamplifier, it was the 
designer's purpose to provide a circuit 
with negligible distortion, 1.0% har- 
monic distortion being considered tol- 
erable. Hum and noise 70 db below 
full output was the accepted goal. 

In order to meet the requirements 
set forth in the first paragraph, it was 
mandatory that both amplifier and 
preamplifier be capable of being op- 
erated from primary sources of 117 
volts a.c., 6 volts d.c., or 12 volts d.c. 

The following step was to deter- 
mine an acceptable packaging arrange - 
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ment. Ease of service and portability 
were of paramount importance. For 
minimum chassis currents and induced 
hum into the low -level stages, two sep- 
arate chassis for the main amplifier 
and preamplifier were chosen, thus 
also giving flexibility in mounting and 
operating the units. For vehicular use, 
the main amplifier could easily be 
trunk mounted; and, for home or party 
usa it would be advantageous to have 
only the preamplifier at the operating 
position. 

The Output Stage 

Once the power output of an ampli- 
fier has been determined, the next step 
in the design is to select the output 
stage. A push -pull arrangement was 
chosen so that even -order harmonics 
would be cancelled, there would be no 
d.c. saturation in the core of the out- 
put transformer, and two small tubes 
of modest power requirements could 
be used rather than one large tube. 
Among the tubes that could have been 
used are the 6V6, 6L6, 807, 6146, etc. 
The available data for the 6V6 in the 
tube manuals show that 14 watts at 
3.5% harmonic distortion may be ex- 
pected with plate and screen voltages 
of 285 volts and zero signal plate cur- 
rent of 70 ma. It is true that each of 
the other tubes could produce the 
same power output at less distortion 
but with greater input power require- 
ments. Since it is seldom wise to send 
a man to do a boy's job (he may be 
expensive to feed), 6V6GT's were se- 
lected. Bear in mind that the 14 watts 
are referred to the primary, thus al- 
lowing an output transformer whose 
efficiency is 70% or greater. 

The circuitry which evolved with the 
use of the push -pull stage is relatively 
simple and straightforward; certain 
fundamentals being important and 
having been adhered to in this design. 
Since high G. tubes operating at high 
currents always draw some grid cur- 
rent and since this current is general- 
ly not a linear function of grid voltage, 
hence causing distortion and limiting 
power, the grid resistors were kept to 
as low a value as possible, consistent 

October, 195( 

Top view of the power ampli- 
fier with top and side panels 

removed. The audio output trans- 
former can be clearly seen near 
the center of the chassis, while 
the power transformer is at the 
left. The four amplifier tubes, 
the electrolytic filter capacitors, 
and impedance selector switch 
are also visible on the chassis. 

Underside of the power am- -* 
plifier unit. Note the use of the 
ground bus immediately to the right 
of the line of four tube sockets for 
the amplifier tubes. All components 
are rigidly mounted so that the vi- 
bration to which a portable unit of 
this type may be subjected does 
not cause any serious problems. 

with minimum loading on the phase 
inverter. The cathodes were biased 
with separate resistors rather than a 
single resistor of half the value. This 
arrangement tends to equalize the plate 
currents when two tubes, whose char- 
acteristics are slightly different, are 
used. These resistor values were care- 
fully chosen to yield minimum distor- 
tion when the output stage was loaded 
via the output transformer to be de- 
scribed and when driven by the phase 
inverter -before the feedback loop was 
closed. This latter point is an impor- 
tant one which is often overlooked. In 
designing a feedback amplifier, the 
safest avenue to follow is to design 
the best possible amplifier without 
feedback and then apply just enough 
feedback to meet the design specifica- 
tions. It is generally much wiser to 
apply 10 db of feedback to reduce 3% 
distortion to 1% than to apply 20 db 
to reduce 10% to 1 %. 

A bleeder in the screen circuit was 
used to improve regulation. (Note that 
the constant plate current curves 
shown for beam power tubes assume 
constant screen voltage.) 

The Output Transformer 
After the output stage is selected, a 

device to couple it to the load must be 
selected. With a push -pull stage, a 
transformer is the logical choice, but 

a decision about the method of apply- 
ing feedback must be made before the 
transformer can be specified. Among 
the more practical and popular meth- 
ods of forming the feedback loop are: 
feedback from the plate of the output 
stage, from the load winding, and from 
a tertiary winding. 

If feedback is taken from the plate 
of the output stage, the points to which 
the feedback can be applied are fixed 
by the number of stages. Also, the 
load presented by the feedback loop to 
the output stage must be very large 
with respect to the load resistance re- 
ferred to the primary. Furthermore, 
the output stage "B +" must be very 
well filtered since it can be shown that 
as the feedback increases, the hum in 
the output will approximate the pow- 
er- supply ripple. 

Feedback, in any case, follows the 
relationship : = All-AB 
where : e0,, = output voltage 

e; = input voltage 
A = forward gain of the amplifier 

without feedback 
B = portion of the output signal ap- 

plied as feedback 
The term "A B" is a complex vari- 

able and must never equal 1+ j0 if 
the amplifier is to be stable. Thus, the 
limiting conditions for the design of 
the feedback amplifier are (a) all of 
the coupling networks in the "A B" 
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Photo of preamplifier unit with top cover removed. Rear panel is toward reader. 

circuit are of the minimum phase - 
shift type, (b) all of the amplifying 
elements in themselves unilateral, and 
(c) all of the circuit parameters pos- 
sess a value independent of time. 
Condition (a) implies a formal rela- 
tionship between the amplitude trans- 
mission characteristic and the phase - 
shift of output relative to input of the 
network. Practically, the phase -am- 
plitude characteristic must be con- 
trolled one octave above and below 
the signal -channel passband for every 
10 db of feedback, plus an octave for 
margin. 

When the feedback is taken from 
the load -winding of the output trans- 
former, rather stringent requirements 
are placed on the transformer. If the 
passband of the forward amplifier is 
30 to 15,000 cps, the phase -amplitude 
characteristic of the feedback loop 
must be controlled from 4 cps to 
120 kc. 

In order that the load winding 
be required to pass only the signal 
frequencies, tertiary feedback was 

selected. Thus the signal circuit is 
sampled and the distortion products 
appearing in the transformer are fed 
back. Also, the hum voltage appear- 
ing at the output is reduced by a con- 
stant factor as the feedback is in- 
creased. 

Transformer Design 

The output transformer specifica- 
tions must be quite rigid since it must 
be considered as another circuit pa- 
rameter. The following are the more 
important items to be specified. 

1. Since the transformer can deliver 
only about two- thirds of the available 
volt- amperes to the load, the reactance 
of the primary inductance at the low- 
est frequency to be amplified must be 
approximately twice the primary load 
impedance. 

2. The leakage inductance of the 
primary to tertiary must be low in or- 
der not to load the primary; and, the 
tertiary surge impedance must be 
much smaller than the tertiary load. 
The first resonance of the tertiary 

Preamp ouput from "Aux" input at various loudness settings. 
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must be at or above the highest fre- 
quency in the feedback loop. 

3. The turns ratio of tertiary to 
primary must be as close to "B" as 
possible. 

4. The electrostatic coupling be- 
tween windings must be kept to a 
minimum. Operating one side of the 
tertiary at ground potential is an im- 
portant step in this regard. 

The Chicago Transformer PSC -150 
or PCO -150 (see parts list), although 
designed for p.a. work, has been found 
very satisfactory for use in this "uni- 
versal" amplifier. 

Phase Inverter -Voltage Amps 
The output stage was fed from a 

split -load phase inverter despite the 
fact that the plate and cathode cir- 
cuits are at different impedance levels, 
thus offering the possibility of differ- 
ent amplitude- frequency characteris- 
tics between plate and cathode cir- 
cuits. These differences are distinct 
and measurable but are, for all prac- 
tical purposes, undistinguishable even 
to critical listeners. 

Feedback was applied to the cathode 
of the second voltage amplifier. A 5879 
was triode -connected to serve as a 
low -noise first voltage amplifier and 
completed the tube complement for 
the main amplifier. The input required 
for 10 watts output was chosen as 0.5 
volt r.m.s. 

All ground connections were made 
to a ground bus connected to chassis 
ground only at the input. As a further 
precaution against hum, the heaters 
were biased at +50 volts d.c. to mini- 
mize heater -to- cathode leakage. The 
bias was applied to the arm of a 100 - 
ohm potentiometer across the twisted 
pair used to feed the heaters. Adjust- 
ing this potentiometer for minimum 
hum enables one to reduce the output 
from 10 to 20 db over an unbiased ar- 
rangement. 

Both a.c. and d.c. power supplies 
were needed as indicated on the am- 
plifier schematic. A d.p.s.t. "on -off" 
switch energizes either type of power 
supply, depending upon the input cable 
used. Other connections to adapt the 
amplifier for a.c. or d.c. use are made 
to terminal board TB,. It is important 

' Phono ' input at various equalizations. 
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C33 

RS6 

IIC3A 

R2, R:7, R78. R.16, RJ7, R;7, Rs.;. 1,a, R:,. R:,- 
100,000 ohm, 1/2 w. res. 

R1; -470 ohm, 1/2 w. res. 
R:.:, R.r, Rib R.:,- 220.000 ohm, 1/2 R, res. 
R:K, R.I. -1000 ohm, V2 w. res. 
Res, R.r., RIO, R.::- 47,000 ohm, 1/ w. res. 
R:, -330 ohm, 1/2 w. res. 
R.:2- 27,000 ohm, 1/2 w. res. 
R.:;. RJJ- 470,000 ohm, 1/2 W. res. 
R:;-680 ohm, 1/2 w. res. 

Rs:- 500,000 ohm log taper pot 
megohm log taper pot 

R;;. R. R;n- 15,000 ohm, 1/2 w. res. 
R,..-6200 ohm, 1/2 w. res. 
R:..- 250,000 ohm log taper pot 
R.;-3600 ohm, 1/2 w. res. 
R 43 ohm, 2 w. res. 
R 1. R 1 megohm. 1 M. res. 
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Notes All resistors are to be ±10% carbon units 
except as indicated 

C,;. C,r -100 pµjd. mica capacitor 
C,:. C;1 --.01 pfd., 200 v. capacitor 
C.-20 pfd., 250 v. elec. capacitor 

C:n -50 /50 Rid., 25 v. elec. capacitor 
pfd., 200 v. capacitor 

Cu, C., -.047 pfd., 200 v. capacitor 
Css-5 pfd., 150 v. elec. capacitor 
Cos-470 paid. mica capacitor 
C,;, C.6 -.0022 Add., 200 v. capacitor 
Cs;-.01 pfd. ceramic capacitor 
C27 -270 Md. mica capacitor 
C10, Can-.022 aid. mica capacitor 

pfd., 200 v. capacitor 
C:,. CIJ -25 pfd.. 25 v. elec. capacitor 
C C.:. -.0033 aid.. 200 r. capacitor 

EQUALIZER NETWORKS 

C.7; -510 wad. mica capacitor 
C,r. -ISO Add. mica capacitor 
C07 -.001 Rid., 200 v. capacitor 
CiN -.l pad., 200 v. capacitor 
C.9 -.0047 pad., 200 v. capacitor 
C0-560 RRfd. mica capacitor 
Cu -330 Rpfd. mica capacitor 
J,. la-Microphone jack 
J: -Phono connector 
PLs-8. contact male receptacle (Am phenol 

Type 79 -PO8M) 
PLs- Female 8 -point plug (Jones type) 
SOJ -Male 8 -point connector (Jones type) 
SJ- D.p.d.t, slide switch 
V6 -6AU6 tube 
V7 -5879 tube 
V. V. -12ÁU7 tube 

Complete schematic diagram of the preamplifier- equalizer unit of the portable high -quality audio system. 

to note that the cables for mobile use 
are AWG No. 10 for both the "A" hot 
and ground returns. The fuse block 
and fuse must have low d.c. resistance 
to eliminate excessive voltage drops 
between the battery and power supply. 

Preamp- Equalizer Stages 
The input stage (V6) for the pre- 

amplifier was designed around a tri- 
ode- connected 6AU6. Several tubes are 
suitable as low -level amplifiers, but 

+2 

+10 

20 

the 6AU6 shows little variation from 
tube to tube and the noise level re- 
ferred to the first grid is consistently 
in the range from 5 to 7 microvolts. 
The second stage, VT, was designed as 
a feedback -type equalizer. It is com- 
mon to provide high- frequency equal- 
ization by varying the load on the 
magnetic pickup; and the low frequen- 
cies are often equalized by placing 
combinations of RC networks in shunt 
with one of the low -level stages. The 

Preamp tone control ranges and harmonic distortion. 
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October, 1956 
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author prefers to take advantage of 
the distortion -reducing and gain -sta- 
bilizing properties of feedback equal- 
ization, hence the plate -to -grid feed- 
back shown around VT. Resistor Ra. 
from the plate of V. was included to 
isolate the feedback loop from varia- 
tion in the plate resistance of V6. The 
compensating network comprising 
C83, C34, C65, and R.4 is for the "New 
Orthophonie" curve and provides equal - 

(Continued on page 144) 

Frequency response and harmonic distortion o power amp ifier. 
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Fig 1. Zenith "Space Command" remote control 
unit may be used from a room other than the 
one in which the TV set is, as shown here. 
A microphone at the top center of the re- 
ceiver intercepts the ultrasonic control waves. 

THE Zenith "Space Command" tun- 
ing system is a remote control de- 
vice for a TV receiver which en- 

ables the viewer to change channels, 
mute the sound when desired, and 
turn the set on or off. These opera- 
tions are performed from anywhere in 
the room without connecting wires by 
a small remote control device held by 
the viewer. The control box does not 
require tubes, transistors, or batteries. 

Practical and novel use is made of 
ultrasonics as a medium for conveying 
control information from the control 
box to the TV receiver. Ultrasonics is 
particularly well adapted to meet the 
requirement that walls must confine 
the signals so that no interference can 
be caused to a similar receiver in an 
adjoining apartment. The ultrasonic 
microphone and selective circuits of 
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Ultrasonic 
Remote Control 

By 

JOHN G. SPRACKLEN and PETER C. J. DESMARES 
Research Dept., Zenith Radio Corp. 

An ultrasonic television control for the home -turns 
the set on and off, changes stations, and mutes sound 
without use of wires, batteries, light, or radio waves. 

the amplifier in the TV set readily dis- 
tinguish between the desired control 
signals and all sorts of noises which 
are usually present around the home, 
including the audio output from the 
speaker of the TV set. 

Of particular interest is the method 
by which ultrasonic waves are gen- 
erated in the control box. Four alumi- 
num rods, -about 21/2 inches in length, 
are mounted on a bracket. When a 
key is pressed, a spring is compressed, 
then suddenly released and a little 
hammer strikes the end of one of the 
aluminum rods. This excites the rod 
which then vibrates at its resonant 
frequency, near 40 kc. The length of 
each rod determines its natural fre- 
quency; the four rods differ slightly 
in length from each other. 

To produce the same sound energy 
electrically would require ten to one 
hundred milliwatts, depending on the 
efficiency of the transducer. At an av- 
erage viewer -to -set distance, the en- 
ergy can be detected for about one 
second. 

The ultrasonic microphone in the 
TV set is of the condenser type. A 
strip of aluminized "Mylar" film, 
.0005" thick, is stretched across a 
frame at a distance of .004" from a 
metal plate. The mechanical stiffness 
of the air gap is mechanically res- 
onant with the mass of the film at 
about 40 kc. The microphone is 
mounted on the upper edge of the pic- 
ture tube escutcheon as shown in Fig. 
1 and connected to the amplifier input 
by a shielded cable. 

Fig. 2 is a complete schematic of 
the model 400- "Space Command" re- 
ceiver. The microphone is polarized 
with 190 volts d.c. through resistor R. 
The signals from the microphone are 
amplified many times by a 40 kc. high - 
gain amplifier consisting of the 6CB6, 
V1, and the pentode section of the 
6AU8, V2A. High sensitivity is needed 
as the control box must be capable of 
operating the set from anywhere with- 
in even a large living room. The triode 
section of .V2s operates as a tripler and 
drives the 6BN6 limiter at 120 kc. 
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Tripling was found highly desirable 
for the discriminator circuits following 
the limiter for reasons of circuit "Q" 
and coil size. It also reduces the ampli- 
fication required at the fundamental 
key frequency, decreasing the possi- 
bility of spurious regeneration. 

The 6BN6 limiter, V,, supplies a con- 
stant amplitude signal to the frequen- 
cy discriminator circuits which are 
similar to those used in conventional 
FM receivers. The output from each 
discriminator is split to provide two 
opposite output control voltages. This 
permits the operation of two control 
channels from each discriminator, so 
that two discriminators provide for 
four channels. L, and L3 are the pri- 
mary coils and L. and L, are the sec- 
ondary coils of the two discriminator 
transformers. These are tuned to cen- 
ter frequencies of 122.25 kc. for the 
higher channels and 114.75 kc. for the 
lower channels. The 6AL5's, V, and V7, 
complete the discriminator circuits. 

A simpler version of this unit, the 
model "200," is made which uses just 
one discriminator circuit centered at 
122.25 kc., providing two channels, one 
for turret tuning and the other for 
sound muting. In this model the 
tripling is done in the 6BN6 limiter; 
the triode section of the 6AU8 is used 
as a 40 kc. amplifier rather than a 
tripler. Since this model does not pro- 
vide an "off -on" function, considerable 
economy is realized by utilizing the 

power from the main video chassis. 
The frequency separation between 

the peaks of each discriminator is 3 
kc. The natural frequencies of the 
aluminum rods are so selected that, 
after tripling, each coincides with a 
discriminator peak. Assignments are 
shown in Table 1. 

The diode loads are effectively in 
series across output points "A" and 
"B" for one discriminator and "C" and 
"D" for the other. R,, R3, R,, and R;, 
are returned to a negative bias source 
from the cathode side of each diode 
load. This divides the combined out- 
put of the diodes with respect to the 
bias point "E." Thus, whenever "A" 
goes positive, "B" goes negative with 
respect to "E" by an equal amount; 
the same applies to points "C" and 
"D." In this manner, push -pull output 
is obtained from each discriminator. 
To illustrate the operation, assume 
that the "tune right" rod is struck; 
the resulting signal falls on the upper 
peak of the upper discriminator. Point 
"A" goes positive, removing the neg- 
ative bias from the lower section of 
tube V.; and operáting the "CW" relay. 
If "tune left" had been struck instead, 
point "B" would go positive, energiz- 
ing the lower section of tube V. and 
the "CCW" relay. 

Because this device is essentially an 
FM receiver, voltages produced across 
the diode loads by random noise or by 
any interference having symmetrical 

FUNCTION KEY 
FREQ. 

DISCRIMINATOR 
PEAK FREQUENCY 

4- CHANNEL MODEL "400" 

ON-OFF 37.75 KC. 113.25 KC. 
MUTE 38.75KC. 116.25 KC. 
TUNE LEFT 4O.25KC. 120.75 KC. 
TUNE RIGHT 41.25KC. 123.75 KC. 

2- CHANNEL MODEL "zoo" 

MUTE 40.25 KC. 120.75 KC. 
TUNE RIGHT 41.25KC. I23.75KC. 

Table 1. Frequency of the signal transmit- 
ted by each key on the "Space Command" 
unit (for both models 200 and 400) and 
the corresponding discriminator signal. 

distribution about the center frequen- 
cy cancel out. Asymmetrical interfer- 
ence produces an output at the dis- 
criminators, but no matter how strong 
the interfering input signal may be, 
the discriminator output can never ex- 
ceed the legitimate output obtained 
with the control box, and it can reach 
this level only if the interfering signal 
is exactly on the right frequency. 

Without a signal applied, the nega- 
tive bias supply keeps the triodes 
biased beyond cut -off. The bias volt- 
age is so large that 60% of the peak 
output of the discriminator is required 
to operate the relays. Each discrim- 
inator output is connected to the cor- 
responding triodes through an inte- 
grating network with a time constant 
of about 30 milliseconds. Most noise 

(Continued on page 161) 

Fig. 2. Complete schematic diagram of the "Space Command " receiver model 400. All of this circuitry is contained in the TV set. 
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Ap plications 

of Small High -Voltage Selenium Rectifiers 

Fig. 1. Four of Internation- 
al Rectifiers high- voltage 
selenium rectifiers. (A) The 
type U200HFP, (B) the type 
U75HFP, (C) a type U5OHFP, 
and (D) a type U5CDP unit. 

By 

JOHN VICKREY 
International Rectifier Corporation 

B 

C 

Details on several popular and practical circuits which 

afford tubeless rectification for special applications. 

CARTRIDGE -TYPE selenium recti- 
fiers have brought simplicity and 
compactness to the design of high - 

voltage supplies. Tubeless operation 
results in freedom from warm -up time 
filament circuit complications, reduced 
heat radiation, increased ruggedness, 
unlimited life, and reduction of space 
requirements. 

International Rectifier Corporation's 
high -voltage, cartridge -type selenium 
rectifiers are obtainable with ratings 
up to 9.9 kilovolts r.m.s. input for 
single units. These single rectifiers 
may be employed in conventional and 
special voltage doubler, tripler, and 
quadrupler circuits, as well as in 
simple half -wave and full -wave cir- 
cuits. Polyphase operation is also pos- 
sible, as with lower -voltage rectifiers. 
Besides half -wave units, standard car- 
tridges are available in full -wave cen- 

ter tap, voltage doubler, and single - 
phase bridge types. 

Typical applications of these recti- 
fiers include insulation test equipment, 
capacitor breakdown testers, magnetic 
amplifiers, bias supplies, oscilloscope 
high -voltage d.c. supplies, television 
high -voltage supplies, radiation detect- 
ing instruments (Geiger and scintilla- 
tion counters), electrostatic dust and 
smoke precipitation, electrostatic spray 
painting, photoflash high -voltage sup- 
plies, photomultiplier tube supply, arc 
suppression in contact protection cir- 
cuits, and many similar uses. 

The accompanying illustrations show 
practical circuits for several small - 
sized devices employing selenium rec- 
tifiers to obtain high d.c. voltages. The 
simplicity of these devices, resulting 
from tubeless rectification, is evident. 
While each circuit is intended for a 

specified application, other uses will 
suggest themselves. 

Portable High -Voltage Supply 
Fig. 2A shows the circuit of a midg- 

et, low- current, high -voltage supply. 
Operated from a single Size -D 11/2 -volt 
flashlight cell, this unit is completely 
portable and self -contained. 

The high a.c. voltage is supplied by 
a small vibrator transformer, Model 
10MVT (Precise Measurements Com- 
pany, Brooklyn 23, New York). This 
component is completely encapsulated 
and requires only four connections, 
two to the battery circuit and two to 
the rectifier -output circuit. The inter- 
ruption frequency is approximately 
250 cps. 

The rectifier is an International Rec- 
tifier Type U200HFP. This unit, shown 
in Fig. 1A, is 71/4" long and 1/4" diam- 
eter. Its peak inverse voltage rating 
is 9600 volts. 

The maximum d.c. output voltage is 
4 kv. Maximum output current, not 
coincident with maximum voltage, is 

Fig. 2. (A) Schematic diagram of a midget, low- current, high - 
voltage supply which is completely portable and self -contained. 
It operates from a 11 /2 volt flashlight cell. (B) A current 
versus voltage plot for various values of load resistance, R. 
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140 microamperes. Fig. 2B is a cur- 
rent vs voltage plot for various values 
of load resistance, R. 

The vibrator is relatively noiseless 
acoustically. Very little trouble has 
been experienced with electrical hash 
from the contacts. If hash is observed 
in a particular installation, however, 
it can be eliminated or minimized by 
means of a 0.005 to 0.01 microfarad 
buffer capacitor shunting the high - 
voltage secondary winding. 

At the low values of current drain 
indicated in Fig. 2B, the 0.005 /ltd. out- 
put capacitor will furnish sufficient 
filter action. 

The high -voltage supply may be 
built into other equipment, such as 
radiation detectors, vacuum system 
leak detectors, dielectric breakdown 
testers, etc. 

Geiger Counter Supplies 

Vibrator Type: The circuit shown in 
Fig. 3 will supply -900 volts of regu- 
lated d.c. to a 1B85, or equivalent, Gei- 
ger tube and plus 80 volts at 0.2 ma. 
to one or two amplifier tubes in the 
counter circuit. 

As in the preceding circuit, initial 
driving power is derived from a single 
11/2 volt Size -D flashlight cell. The cell 
operates a Model 10MVT miniature 
vibrator transformer, previously de- 
scribed. This feature provides simplic- 
ity and compactness, as well as econo- 
my and convenience of battery replace- 
ment. 

Two Type U5OHFP (Fig. 1C) se- 
lenium rectifiers are employed. The 
first, SRI, is "reverse- connected" to 
supply . a negative potential of 900 
volts to polarize the 1B85 Geiger tube. 
The second, SR2, is "forward- connect- 
ed" to supply the positive plate and 
screen voltage to the amplifier tube, 
or tubes. 

The high voltage is stabilized at 
-900 volts by a miniature gaseous 
regulator tube (Victoreen Type 5841). 
The smoothing action of this tube and 
of the R2C2 network filters the high 
voltage effectively. The loading effect 
of the 1/2 megohm resistor, R,, and 
leakage in the electrolytic filter ca- 
pacitor, Ci, reduce the positive output 
voltage to 80 volts. Sufficiently good 
regulation of the 80 volts by the com- 
bined load is obtained. Capacitor CI 
seems to provide adequate low- voltage 
filtering, since no serious humming or 
buzzing is discernible in a sensitive 
Geiger counter containing this power 
supply. 

In addition to operating the vi- 
brator, the 11/2 volt cell can also heat 
the filaments of the amplifier tubes in 
the counter circuit. 

Transistor Type: In Fig. 4, a tran- 
sistor takes the place of the vibrator 
in the primary circuit of a battery - 
operated step -up transformer. The 
transistor functions as a low -frequency 
oscillator with clipped -peak wave- 
form. The high a.c. voltage is present- 
ed to a selenium voltage doubler cir- 
cuit consisting of two Type U75HFP, 
(Fig. 1B) rectifiers and the 0.002 pfd. 
capacitors, C, and C,. This circuit is 

adapted from the original arrange- 
ment by Chambers and Coleman.' 

The d.c. output is 2000 volts at 20 
microamperes. This is adequate for a 
sensitive scintillation counter. The 
high turns -ratio midget transformer, 
Ti, is a special component, Type TC- 
673 (Cam -Co Engineering Company, 
Culver City, California). The transis- 
tor oscillator is powered by a medium - 
sized 221/2 volt "B "- battery (Burgess 
Z3ONX, or equivalent). The low d.c. 
drain of 71/2 to 10 milliamperes in- 
sures long battery life. 

Efficient voltage doubling in the 
full -wave circuit is afforded by the 
two rectifier cartridges. However, a 
dual rectifier unit, like the Interna- 
tional Rectifier Type U5ODP, (Fig. 
1D) may be used, if desired. For small 
over -all size, the electrolytic capaci- 
tors, C1 and C2, may be of the submin- 
iature tantalum variety. 

In adjusting the unit, the following 
steps should be observed. (1) With 
switch Si open, set rheostat RI to its 
maximum resistance. (2) Connect a 
high- resistance d.c. voltmeter (20,000 
ohms -per -volt or higher) to the d.c. 
output terminals and close switch SI. 
(3) Adjust rheostat R2 for maximum 
voltage. (4) Lock R2 in this position 
and do not subsequently disturb its 
setting. Make all later output voltage 
adjustments with rheostat RI. 

This transistor oscillator is stable 
and is a good starter if the RI and R2 
adjustments have been made correctly. 
With the d.c. voltmeter connected to 
the d.c. output terminals, the starting 
action may be checked by throwing 
switch Si rapidly back and forth sev- 
eral times. The voltage should rise 
and fall quickly in response, within 
the limitations set by the meter damp- 
ing. 

Beside its specific use as the high - 
voltage d.c. supply for Geiger and 
scintillation counters, this unit may 
be employed in other applications re- 
quiring a totally quiet, battery- operat- 
ed, portable source of 2 kv. or less. 
Such uses include photomultiplier tube 
supply, voltmeter calibration, klystron 
electrode supply, portable oscilloscope 
supply, etc. 

Variable -Voltage Supply 
Fig. 5 shows the circuit of a general - 

purpose, adjustable- output, low -cur- 
rent, high -voltage supply which may 
be made as small as some test meters. 
The d.c. output voltage is 0 to 2000 
volts at a maximum current of 3 ma. 

In this arrangement, the a.c. input 

Fig. 3. Vibrator -type power supply for 
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Fig. 4. Transistorized high -voltage supply 
for Geiger and scintillation counters. 
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Fig. 5. A general- purpose, variable, high - 
voltage, low- current type power supply. 

voltage to the transformer may be 
varied by means of a Superior Electric 
Type 10 "Powerstat." A General Radio 
200B "Variac" also may be used for 
this purpose. A full -wave voltage dou- 
bler is operated from the high -voltage 
secondary of the transformer. The 
doubler consists of a Type U5ODP 
doubler type high -voltage selenium 
cartridge and the two 0.5 µfd., 2000 
volt capacitors. 

Any convenient transformer having 
a 1000 volt r.m.s. secondary may be 
used. For convenience and economy, 
the entire secondary winding of a 
small replacement type transformer 
may be employed, neglecting the cen- 
ter tap of this winding. 

At the low values of current drain 
specified, storage action of the two 0.5 
pfd. capacitors and the full -wave op- 
eration of the rectifier unit will 
smooth the d.c. output well enough to 
permit use of the high -voltage output 
for the calibration of d.c. voltmeters, 
polarization of cathode -ray and photo - 
multiplier tubes, dielectric studies, ra- 
diation detector operation, and polariz- 
ing capacitors. However, additional 
filter circuitry may be added exter- 
nally or internally for discriminating 
applications. 

A continuously variable supply of 
this type will find sundry uses in the 
laboratory and shop. A prosaic appli- 
cation is the flash- burning of particles 
from between the plates of variable 
capacitors. 

(Continued on page 190) 

a Geiger counter. It furnishes 900 volts. 

SIZE -0 
FLASHLIGHT 

CELL 
1.SV. 

PRECISE MODEL 
IOMVT VIBRATOR R2 

I MEG 

5841 
VICTOREEN 

-900V. REGULAT 
TO IBB5 GEIGER TUED BE 

+ 60 V. 200 Pa. 

TO AMPLIFIER 

TO CHASSIS CND 

October, 1956 71 

www.americanradiohistory.com

www.americanradiohistory.com


An Electronic 
hermostat 

Rear view of Elec- 
tronic Thermostat. 

By FRED COHEN 
Engr., Radio Corporation of America 

Construction details on a unit which provides control 

over range of 0 to 97 degrees C (32 to 207 degrees F). 

THIS article describes the design and 
construction of an electronic tem- 
perature controller. Although basic 

in construction, the unit is quite versa- 
tile and serves to demonstrate some 
fundamental points of instrument de- 
sign. The device is described for the 
benefit of the home experimenter and 
is not a product which RCA plans to 
market. 

The unit illustrated has a range of 0 
to 97 degrees C (32 to 207 degrees F) 
and may be used in such applications 
as controlling a laboratory oven or a 
dark room water heater. The instru- 
ment has the advantages of a wide 

Fig. 1. Thermistor resistance versus tem- 
perature for the Victory Eng. Co. 51A1. 
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control range and its ability to control 
a process from a remote location, since 
only the sensing element need be in 
contact with the controlled process. 

The operation of the device is quite 
simple. Temperature is detected by 
the sensing element which, in this case, 
is a thermistor, or temperature sensi- 
tive resistance. The sensing element 
and its associated circuitry are known 
as the measuring circuit. It is the 
function of the measuring circuit to 
produce an error signal whenever the 
temperature of the controlled process 
differs from the temperature set point. 
The error signal is stepped up by three 
stages of voltage amplification and 
then applied to the grid of the power 
tube which drives the control relay. 

Circuit 
A Victory Eng. Co. type 51A1 ther- 

Fig. 2. Combined parallel resistance of a 
thermistor and its shunt versus tempera- 
ture Note that resultant is fairly linear. 
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mistor is used for the sensing element. 
A graph of the thermistor resistance 
(RT) vs temperature appears in Fig. 1. 
Because of the logarithmic nature of 
this curve, using the themistor directly 
in the measuring circuit would result 
in an extremely poor temperature - 
setting dial. Readings toward one end 
of the scale would be extremely 
crowded, while those at the opposite 
end would be excessively far apart. In 
order to obtain a more linear scale, the 
thermistor is shunted with a suitable 
resistance. In this case a 20,000 ohm 
resistor was selected as optimum for 
the range of 0 to 97 degrees C. A plot 
of the combined parallel resistance of 
the thermistor and its shunt (RB) vs 
temperature appears in Fig. 2. The 
resultant characteristic is fairly linear. 

The measuring circuit (Fig. 4A) is a 
simple bridge. For clarity, the circuit 
has been redrawn in Fig. 4B with R 
plus R2 of (A) lumped into their equiv- 
alent, R.A. Also RT and R2 have been 
replaced by RB. Our temperature set 
point is made by adjusting Ri in (A) 
to a previously calibrated resistance 
such that RA in (B) will be equal to RB 
at the required temperature. There- 
fore, when the temperature of the sens- 
ing element is correct, no a.c. voltage 
will appear between grid and ground. 
If, however, the temperature should 
drop below the set point, the resistance 
of RB will increase and the bridge will 
be unbalanced, causing a voltage be- 
tween grid and ground. If the tem- 
perature goes above the set -point, RB 
will decrease and a voltage will again 
appear. In the second case the voltage 
generated will be in phase with E; in 
the first case it will be opposite in 
phase to E. The voltage appearing be- 
tween grid and ground is known as the 
error signal, since it is present only 
when the temperature of the sensing 
element is incorrect. 

The power amplifier stage performs 
a dual function. First, it supplies the 
necessary current to close the control 
relay when an error signal of the cor- 
rect polarity is applied to its grid. 
Secondly, it discriminates between de- 
sired and undesired error signals. 
Since the measuring circuit will pro- 
duce an error signal whenever the tem- 
perature of the sensing element is dif- 
ferent from the temperature set point, 
a signal will be generated whether the 
temperature is above or below the 
desired point. We have chosen the 
normally open contacts of our re- 
lay as the "Heat Control" switch; we 
therefore wish the relay to be energized 
only when the temperature falls below 
the set point. For this reason we must 
arrange for the power amplifier to be 
able to select the desired error signal. 

It has already been shown that the 
error signal generated when tempera- 
ture is below the set point is opposite 
in phase to that generated when tem- 
perature is above the set point. There- 
fore, if we apply plate voltage to the 
power amplifier tube only during the 
period when the desired error voltage 
is positive, the undesired error signal 
will not be capable of actuating the 
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control relay. This is accomplished by 
connecting the plate to "raw" a.c., 
taken from a winding of the same 
transformer which supplies voltage to 
the measuring circuit. This type of 
circuit is economical and has been 
used to some extent in the field of in- 
dustrial instrumentation. 

During conduction the plate current 
of the power amplifier will consist of 
a small quiescent direct current plus a 
series of current pulses. These pulses, 
having the form of a rectified sine 
wave, have a sizable direct current 
component. It is this component which 
operates the d.c. control relay. A 10 
µfd. capacitor across the relay coil by- 
passes the a.c. component. The ampli- 
fier tube is heavily self -biased, so that 
the plate current is low in the absence 
of excitation or in the presence of in- 
correct excitation. 

Construction 
The unit (see photos) is built on a 

standard 5" x 7" x 2" aluminum chassis, 
which easily accommodates the re- 
quired components. In order to mini- 
mize pickup, the first amplifier tube is 
located as far as possible from the 
power supply. For the same reason 
shielded wire is used between the ther- 
mistor and its input connector and be- 
tween the connector and the measur- 
ing circuit. 

The measuring circuit requires some 
special treatment. For the purpose of 
minimizing pickup and feedback the 
four resistors of the measuring circuit 
(R2, Rs, R,, R3) are well shielded. The 
brass shield assembly was constructed 
by soldering a number of small angle 
pieces to the U- shaped base. A sketch 
of the assembly is shown in Fig. 5. The 
resistors are assembled on two Plexi- 
glas spacers, for added support. To pre- 
vent any accidental shorting, the in- 
side of the shield assembly has been 
covered with vinyl tape and sprayed 
with Kryolite. 

The panel is aluminum. Its size is 
not critical and it may be cut with an 
eye toward fitting some particular 

I/2 12AT7 
VI. 

EOM 

C 

R16 R17 

C6. 7 

N2 12AT7 
Vlg 

I/2 12AT7 
V2, 

R9 

CB 

Ri- 15.000 ohm wirewound pot 
R2, R;, R5-5000 ohm non -inductive res. ±1% 
R3- 20,000 ohm non- inductive res. ±1% 
R6-390 ohm, 1/2 w. res. ±5% 
R7- 100,000 ohm, 1/2 w. res. 
Rs, Ria, Reo -1 megohm, 1/2 w. res. 
Rs- 33,000 ohm, 1/2 w. res. 
Rio -470 ohm, 1/2 w. res. ±5% 
Rio- 68,000 ohm, 1 w. res. 
R12- 100,000 ohm pot 
Ric, Ris -1000 ohm, 1/2 w. res. ±5% 
Ro:, 62,000 ohm, 1 w. res. 
Rir Rut -3300 ohm, 1 w. res. 
Ru+- 130,000 ohm, I w. res. 
RT- Thermistor ( Victory Eng. Co. 51A1)* 

COOLING 
PLI 

COOLING HEAT 

Ci, C7, Cs -10 µfd., 350 v. elec. capacitor 
Cu, Cs, C.1-.1 Aid., 400 r. capacitor C, 2700 µµfd. mica capacitor 
C6-4 µfd., 450 r. elec. capacitor 
C9-10 ofd., 50 v. elec. capacitor 
RLi- d.p.d.t. plate relay, 6.3 ma. pull -in (Pot- 

ter 6? Brumfield LMI1, 5000 ohm coil) 
Si- S.ps.t. toggle switch 
Ti -Power trans. 235 -0 -235 v. @ 40 ma.; 5 v. 

@ 2 amps; 6.3 r. @ 2 amps (Stancor PC 
8401) 

PL2 -NE -5I neon bulb 
V2-12A T7 tube V3-6X4 tube 

*Available through electronics parts distribu- 
tors from local Graybar Electric Co. distributors. 

RIS 

CS 

H 

Fig. 3. Complete schematic diagram of the Electronic Thermostat unit. 

cabinet. The panel on the unit illus- 
trated is 7" x 8 ". The temperature dial 
is a piece of white Bristol board. Cali- 
bration points are marked in India ink. 

Operation and Calibration 
The following procedure should be 

followed in putting the unit into opera- 
tion for the first time : 

1. Temporarily solder a 33,000 ohm 
resistor across the thermistor input 
connector on the rear of the chassis; 

(Continued on page 134) 

Fig. 5. Mechanical details on the measuring 
circuit shield assembly discussed in text. 

Front panel view of the home -built Electronic Thermostat. 

Fig. 4. (A) A simple bridge measuring cir- 
cuit (B) Equivalent circuit. See article. 

Under chassis view showing location of component parts. 
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By BERT WHYTE 

AFTER last month's lengthy report on 
three- channel stereophonic sound, I prom- 
ised you a short introductory section for 

this month with the emphasis on reviews. So 
here are a few notes of interest and then 
we are off ! 

I attended the annual convention of the 
NAMM (National Association of Music Mer- 
chants) at the Hotel New Yorker in late 
July, and found out about some new equip- 
ment of more than passing interest. For one 
thing, Ampex has pulled out all stops and 
is actively going after the home hi -fi market 
with a new series of tape equipment desig- 
nated as the "A" series. The "A" tape deck 
is brand new in design and incorporates many 
innovations in tape handling and operating 
convenience. It can be had as a straight 
half -track monaural unit with 33/4 and 7/ 
ips tape speeds, or as the half -track monaural 
recorder with stereophonic playback facilities. 
This latter unit is particularly significant, as 
it will take care of those folks who wanted 
stereo playback but who also wanted the 
convenience of a recorder for off- the -air re- 
cording, etc. 

Both units handle the 7 -inch reels of tape, 
both are driven by a four -pole induction 
motor ... the first time in Ampex history 
they have not used a synchronous motor. 
According to Mr. Phil Gundy, head of the 
company's audio division, a new tape drive 
system is incorporated with these motors and 
the result is wow and flutter figures under 
0.2 per -cent at 7% ips, which is approximate- 
ly the same as the sync- motored Ampex 601 
series. Also for the first time on any Ampex 
is a tape footage counter ! This one really 
seems to do a good job and I was told that 
it is guaranteed not to introduce any wow 
or flutter. I listened to these units for quite 
a while and neither from the use of induction 
motor nor footage counter, with a wide vari- 
ety of recorded material was any wow or 
flutter audibly noticeable. By far the most 
fantastic "gizmo" on these new "A" series 
tape machines is the following; when thread- 
ing tape from the pay -off reel, it is the usual 
Ampex straight slot loading and then instead 
of inserting the end of the tape in the take - 
up reel hole, or looping around a peg and 
winding on a few turns of tape by hand .. . 

you merely lay the end of the tape in be- 
tween the sides of the take -up reel and near 
the reel hub ... and then simply turn on 
the "play" switch. And doggone if the end 
of the tape doesn't automatically wrap itself 
around the reel hub as pretty as you please 
and that's all there is to it ! I haven't the 
remotest idea how they do it, although some- 
one muttered something about the ratio of 
hub wind to capstan speed or some such 
thing. The price for all this bounty? The 
monaural record /stereo playback goes for 
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$495, the monaural record alone for some- 
what less. 

Also new is an amplifier speaker combina- 
tion like the previous Model 620, but this 
unit has provision for phono and tuner in- 
puts, so that with the addition of a turntable 
or changer and cartridge you can have a 
complete hi -fi system. Prize package of the 
new Ampex line, however, was a handsome 
blonde furniture cabinet about 6 feet in 
length which incorporated the new "A" 
monaural /stereo tape deck; two 10 -watt 
amplifiers; an AM -FM tuner; preamp with 
bass, treble, selector and special function 
switches; Garrard changer and magnetic 
cartridge; and at each end of the unit, a 
speaker in a special baffle. This unit is so 
arranged that just by throwing switches you 
can record off records, or off- the -air, play- 
back half- or full -track tapes through the two 
speakers, play AM or FM or records, and 
playback stereo tapes through the two ampli- 
fiers and two speakers. Frankly I was highly 
skeptical about the speaker placement (6 ft.) 
for stereo, but Mr. Gundy told me that the 
distance was arrived at after 6 months of 
research, and then pointed out to me a very 
startling and significant thing the speak- 
ers in the baffles were slanted outwards at an 
angle of about 45 degrees. This, he claimed, 
rather effectively eliminates the "hole- in -the- 
middle" phenomenon that plagues two -chan- 
nel stereo. After considerable listening I am 
forced to agree that at least in moderate sized 
rooms, the "hole" is indeed largely eliminated. 
There is still not the superior directionality 
nor depth of true three -channel stereo, but 
it is awfully good, and probably will suffice 
for a good many people and at least will 
make listening more pleasurable until all the 
problems of the three -channel stuff have been 
resolved. This new speaker placement is com- 
pletely at variance with what has been previ- 
ously accepted, and I have no doubt will 
cause much new experimenting among the 
afficionados . your truly included! 

The price, incidentally, for this Ampex 
console is $1470 and, considering what you 
get, it is a reasonable buy. For the less afflu- 
ent, there were other stereo machines at the 
show priced to aim at a still larger segment 
of this new and growing market. VM Corp. 
displayed a monaural record /stereo playback 
unit that did a creditable job of stereo repro- 
duction for $226.00. RCA Victor now has 
a complete monaural record /stereo playback 
system including the 2 amplifiers and speak- 
ers for less than $395.00. Truly, the stereo 
market is ripe for expansion with these new 
units. 

It is to be hoped that the existence of these 

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

new machines will bring some sensible pricing 
for stereophonic tapes. The present prices 
are simply way out of line. I am in a posi- 
tion to know fairly well what it costs to pro- 
duce recorded tapes and the difference be- 
tween monaural and stereo is so slight as to 
be negligible. A stereo tape at a dollar or two 
more than monaural would more than offset 
any "extra costs" which are purportedly in- 
volved. Up to now, with stereo playback 
systems costing so much, the theory evidently 
was that if a person could afford a stereo 
system, he could afford $15 to $20 for a 
stereo tape. It is just plain common sense to 
realize that with these new stereo tape play- 
back systems in the $200 -$400 class, this is 
an entirely different segment of the market 
and these people simply can't and won't pay 
these premium prices for tapes. 

A few more bits of news and notes of in- 
terest. I managed to find out some of the 
future RCA Victor stereo releases, which will 
be available in the coming months and an 
impressive list it is ... Beethoven "7th" with 
the Boston under Munch, Brahms "2nd" by 
the same, Chausson's "Poeme" with Oistrakh 
himself on the violin, "Gaite Parisienne" with 
Fiedler and the Boston Pops, the "Grand 
Canyon Suite" with the Boston Pops, Saint - 
Saens "2nd Piano Concerto" with Ruben- 
stein /Reiner and the Chicago Symphony, and 
"Rhapsody on a Theme of Paganini," same 
group. 

Audio Video Tape Co., pioneer in the 
recorded tape field, has a new design reel that 
will be a boon especially to owners of the 
less expensive tape machines. These units are 
usually har.dicapped by motors of limited 
torque and the result is that the last few 
minutes of play are loaded with wow and 
flutter as the take -up reel struggles to get 
the last few feet of tape off the small diam- 
eter pay -off reel. This new AV reel obviates 
this difficulty by having a hub 4 inches in 
diameter, for better "gearing." With the reg- 
ular 1% mil tape, 24 minutes playing time 
is obtained, with "long play" one mil tape, 36 
minutes playback is possible. Admittedly this 
larger hub cuts down time but it also cuts 
the wow and flutter and that is the impor- 
tant factor. 

Music lovers in the Hartford, Connecticut 
area have a treat coming their way. On the 
evening of October 9th (better check local pa- 
pers for exact time) the Hartford Symphony 
orchestra under conductor Fritz Mahler will 
present a regular concert combined with ste- 
reophonic sound demonstration. The program 
is being co- sponsored by the Audio Work- 
shop of West Hartford and Gray Research 
& Development Co., Inc. of Manchester, 
Conn. Live music versus previously recorded 
stereo will be compared via the use of stereo- 
phonic Magnecords and Klipschorns, with 
Paul Klipsch acting as lecturer and narrator. 
It should be a most stimulating evening. 

There is so much going on in stereo I've 
yakked more than I intended so I'll chop 
it . right here! 

Equipment used this month: Pickering 
"Fluxvalve" cartridge in Pickering 190 arm; 
Components Corp. turntable; Marantz audio 
consolette; two McIntosh MC60 amplifiers; 
Jensen "Imperial" speaker and Electro -Voice 
"Georgian" speaker, Ampex tape equipment. 

MOZART 
VIOLIN CONCER'T'OS #4 AND #5 

Yehudi Menuhin, violinist with Philhar- 
monic Orchestra conducted by John 
Pritchard. Victor LM1961. RIAA curve. 
Price $3.98. 

Mozart this month fares well in the skill - 
full hands of Yehudi Menuhin. These are 
among Mozart's most delightful and ingrati- 

(Contìnued on page 150) 
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New "Convertible" 20 -watt Amplifier and Pre -Amp with controls, 

in one versatile unit, only $9995 

THE new General Electric Convertible is a 
dual -chassis design. In a single, amazingly 

flexible and low cost unit there's a powerful 
amplifier, with 20 watts of undistorted output 
-plus a pre -amplifier with seven panel -mounted 
controls. It gives you sound reproduction as it 
was meant to be heard. 
There's New Installation Flexibility, too! With the 
General Electric dual- chassis design, the ampli- 

OR CUSTOM INSTALLATION 

fier and pre -amp may be mounted independently 
in built -in systems. Or, as one complete unit, 
the handsome Convertible cabinet may be placed 
on a bookshelf or table. 

Write today for new hi -fi ideas and the name 
of your dealer. He can show you the full line of 
G -E Hi -Fi components. General Electric Com- 
pany, Special Products Department, Section 
R15106, Electronics Park, Syracuse, New York. 

FOR TABLE OR BOOKCASE 

Progress Is Our 
Most /mporfann Protiucf 

GENERAL 
ELECTRIC 
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Service Shop 

IT WAS a beautiful, invigorating, 
crisp fall day outside; but inside the 
service shop Barney and his boss, 

Mac, acted more as if they were suf- 
fering from spring fever. In spite of 
the radios and TV sets that were piled 
all over the place, they were taking a 
break. Mac was a great believer in 
these little "recesses," which he con- 
tended kept a fellow from going stale 
and doing careless and sloppy work 
from sheer weariness and boredom. At 
any rate, he and Barney were sitting 
side by side on the service bench 
chomping away on a couple of candy 
bars. 

"Hey, Mac," Barney mumbled 
through a mouth full of candy, "I was 
reading an article in one of my ham 
magazines the other day written by a 
guy by the name of J. R. Smith in 
which he was arguing that the belief 
you had to make a solder joint me- 
chanically secure before flowing solder 
around it was just a lot of stuff. What 
do you think about that ?" 

"With a few reservations, I'm with 
him," Mac answered promptly. "I'm 
glad you brought that subject up. 
Probably no single operation a service 
technician performs is more impor- 
tant, because it is used so often, than 
soldering; yet most of us keep right on 
making solder joints exactly as we did 
when the solder itself was far inferior 
to present varieties and when the iron 
we used was a heavy, clumsy affair 
with practically no control over the 
heat. It is just one of those operations 
that are so common that we never 
stop to wonder if we could improve 
our way of doing them; but I'm will- 
ing to wager that most of us- includ- 
ing you and me -could do a much bet- 
ter job of soldering than we are if we 
could just quit thinking we know all 
that's worth knowing about solder- 
ing." 

"Probably the boys who used solder 
purely for holding mechanical joints 
gave us the idea that solder connections 
had to be mechanically solid," Barney 
offered. "This fellow Smith said that 
exhaustive tests of solder joints made 
in government laboratories showed 
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By JOHN T. FRYE 

SOLDERING 

that merely shoving a wire through a 
hole in a socket connection, laying it 
in a slot, or bending it at a right angle 
around a stud and then flowing solder 
around the wire would produce a joint 
that would withstand the most severe 
shock and vibration under extremes of 
temperature. The wire or pigtail 
would give up and break long before 
the solder joint failed." 

"That certainly checks with my own 
experience," Mac remarked. "For a 
long time now I have made it a prac- 
tice to install volume controls and 
other parts in receivers with the 
thought in mind that one of these 
days I'm going to have to remove 
them. You know how exasperating it 
is to try to unravel one of those 
soldered connections in which the 
leads have been twisted securely and 
the ends tucked in out of sight and 
reach before the solder was applied. 
By the time you get all the wires 
loose, you have probably broken one 
or two of them and have ruined a 
component or so with the excessive 
heat used to keep the knot soft while 
you sorted out the wires. This sort of 
thing is especially bad with the connec- 
tions on small sockets. The sockets 
themselves will not take too much 
heat, and the connections break easily 
under much pulling and twisting. How 
much easier it is to remove the leads 
when they have simply been thrust 
through the holes a sixteenth of an 
inch or so and solder flowed around 
them!" 

"Yeah, and another advantage of 
that kind of joint is that you can tell 
if it's good or not simply by pulling on 
it after the solder has set. If the joint 
was made mechanically solid before 
soldering, this pull test will reveal 
nothing; but when the solder itself is 
doing the holding, a little tug will 
break a rosin joint loose at once. As 
far as I am concerned, still another 
advantage lies in the fact you can do 
a much more professional -looking job 
by this method once you get the knack 
of it. I know, I tried it on a transmit- 
ter kit I was putting together, and I 
found it was much faster, made neater 

joints which were easier to inspect, 
and used much less solder. But I 
wasn't going to say anything about do- 
ing this until I learned if you went 
along with the idea." 

"Aren't you the cagey one!" Mac 
exclaimed with a grin. "But you may 
have encountered one of the excep- 
tions I had in mind in putting that 
transmitter together. When the lead 
being soldered is very heavy and stiff, 
as you sometimes find in tank coil and 
bandswitching circuits, making the 
joint mechanically secure before sold- 
ering is just taking out insurance 
against the severe strain and prying 
the joint may have to endure because 
the leads are so heavy. This is far in 
excess of any pressure that could be 
exerted through ordinary connecting 
wire used in radio or TV sets or 
through the pigtail leads of capacitors 
or resistors." 

"I'm away ahead of you," Barney 
exclaimed. "I did make those joints 
solid before soldering. Awhile ago you 
said something about solder being 
better now than it used to be. How 
about that ?" 

"It most certainly is," Mac an- 
swered. "To appreciate just how much 
soldering has improved, you should 
have had to heat a big old heavy iron 
in a gas flame and then gouge solder 
off a big bar the way I did when I 
started in this `wacky' radio repairing 
business. The flux used in present day 
solder is also far superior to the rosin - 
core solder that first came on the 
market. In those days, it was not at 
all unusual to find great lengths of 
the stuff with no flux in it at all. But 
I still think there is a lot of difference 
between present brands of solder in- 
tended for radio and TV repairing. 
The other day the salesman was out 
of the brand I havè been using for 
years, mostly through sheer habit; so 
I let him sell me another kind he rec- 
ommended. I was astonished to dis- 
cover it melted easier and flowed 
much more smoothly around a joint 
than the kind I had been using. Solder 
is not all alike." 

"I'm sure some of the present solders 
are deliberately designed to work with 
the solder guns that practically all of 
us use today," Barney observed. "With 
them, you want a solder that melts 
easily, sets fast, and has a good flux 
evenly distributed." 

"You have to keep in mind, though, 
that no matter how you prepare the 
joint mechanically, you still have to 
observe the rules for good soldering. I 
mean the metal parts to be jointed 
have to be clean and bright; they 
must all be raised to a temperature 
well above the melting point of the 
solder; and they must all be held per- 
fectly rigid while the solder is setting. 
Carelessness in any of these particu- 
lars means a bad joint, no matter 
what other nrenarations you make." 

"Check!" Barney agreed. "And I was 
just thinking that the advent of print- 
ed circuits has made it necessary for 
us to learn some new soldering habits. 

(Continued on page 191) 
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only complete line of 

TV and COMMUNICATION TOWERS 

proven in Profits and Customer Satisfaction 

look at these 
ROHN exclusives 

HIGHLIGHTS OF THE ROHN LINE 

HOT DIPPED 
GALVANIZED 

The finest, most durable finish is avail. 
able for ROHN Towers and accessories 

. all done entirely on the ROHN 
premises under careful ROHN super- 
vision. 

UNEQUALLED DESIGN 
AND ENGINEERING 

ROHN is the only design that has stood 
up over the years. ROHN has been first 
and foremost ... and always the leader 
in new products to meet the changing 
demands. 

MASS PRODUCTION 
FOR LOW COSTS 

ROHN was the first to utilize mass 
production techniques to build a supe- 
rior tower at the most competitive 
prices. This means no sacrifice in qual- 
ity yet far greater profits for you. 

UNIVERSAL CUSTOMER 
ACCEPTANCE 

Thousands and thousands of installa. 
tions prove the ROHN line first in 
customer satisfaction. 

PIONEER 
MANUFACTURERS 

Pioneers in tower manufacturing -and 
today one of the world's largest manu- 
facturers of this type equipment. The 
ROHN Company was built on satisfac- 
tion on the part of distributor, dealer 
and customer alike. 

COMPLETE LINE 
Only ROHN offers a full line -one de- 
pendable one -stop source for all TV in- 
stallation equipment. Save headaches, 
save shipping costs, save time ... use 
ROHN unequalled service exclusively. 

no tower 
"All -Purpose" tower. 

Fulfills 75% of your general 
tower needs -is structurally as 
sturdy -yet cons less than the 
well -known Rohn No. 10 Tow 
er. Ideal for home and indus- 
trial installations, communica- 
tion requirements ... eliminates 
stocking many different tower 
models. Self -supporting to 50 ft. 
or guyed to 120 ft.! Easy to climb 
for fast, efficient servicing. Util- 
izes "Magic Triangle" which in- 
sures far greater strength and 
stability. Permanent hot -dipped 
galvanized coating. Dependabil- 
ity - a feature customers de- 
mand - is assured with the 
Rohn No. 6 Tower ... de- 
signed to "stand up" for years 
to the rigors of weather and 
climatic conditions. 

Hi 

Package Tower* 
"Space Saver " - cuts storage space 
300% or more! 
Popular PT -48 has almost 50' of 
sturdy tower within a compact 8' x 
20" package! ''Magic Triangle" de- 
sign is adapted to a pyramid shape 
using a wide 19" base with progres- 
sively decreasing size upward. De. 
creases your overhead ... easy to 
transport and assemble - cuts ship- 
ping costs. Galvanized throughout. 
Available in heights of 24, 32, 40, 
48, 56 and 64 feet! 

*rat. Pending 

Both Towers Feature THE ROHN 
MAGIC TRIANGLE 
For structural superiority, famed wrap- around 
"magic triangle" design is featured in these 
all -steel towers. Towers have full 21/2" wide 
corrugated cross- bracing welded to tubular 
steel legs. The exclusive design assures depend- 
able strength and permanence. 

Telescoping Masts 
Heavy -duty hot -dipped galvan- 
ized steel tubing and rigid joints 
give extraordinary strength. 
Quick installation ... mast at- 
tached to base- antenna fixed, 
then mast hoisted quickly to 
desired height. Utilizes special 
clamp and guy ring arrange- 
ment. Flanged interior section; 
crimped exterior section gives 
mast stability that can't be beat. 
Complete with guy rings and 
necessary erection parts. In 20, 
30, 40 and 50 ft. sizes. Bases 
and ground mounts available. 

Nat. Pending 

ALSO a full line of ROHN ACCESSORIES 
tower installation accessories, TV 
service tables, mast and TV hot. 
dipped galvanized tubing, guy rings, 
"twister- anchors ", rubber tower 
grommets, insulator sections, hinged 
rotor platform, accessory shelf and 
platform and dozens of other items. 
Get the complete catalog TODAY! 

Rotor posts, house brackets, eave 
brackets, peak and Hat roof mounts, 
instant drive -in bases, hinged base 
sections, telescoping mast bases, guy- 
ing brackets, UHF antenna mounts, 
erection fixtures, variety of mounts 
and supports for masts or tubing, 

ROHN Manufacturing Company 

October, 1956 

I116 LIMESTONE, BELLEVUE 

PEORIA, ILLINOIS 

ROHN FOLD - 

OVER TOWERS 
These unique fold -over tow- 
ers are perfect for experi 
mentation, TV service de- 
partments, amateur use, and 
special purposes. Uses regu- 
lar ROHN tower sections 
with kit. Now available in 
standard No. 10 tower to 
50', and in ROHN No. 30 
& No. 40 towers for heavy- 
duty use. 

COMMUNICATIONS 

TOWER 

II 

11 

II 
II 

II 

II 
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II 
II 
II 
n 
II 

II 
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For extreme 
heights and cam 
munication pur 
poses of all kinds, 
the Rohn No. 40 
gives you strength 
and durability ors 
which you can 
depend. The time 
tested and proven 

equilateral triangle de- 
sign using extra heavy 
duty tubing and corru- 
gated steel cross -bracing 
is utilized. The No. 40 
is structurally sound so 
you can install it for 
heights up to 300'; or 
at lesser heights when 
considerably greater 
strength is required be- 
cause of excessive wind 
or antenna loading. Use 
for radio telephone, 
broadcasting, micro- 
wave relay and all other 
such communication 
purposes. If a particular 
job calls for this type 
tower, save real money 
by using ROHN tow- 
ers. 

Note: For lesser 
heights, use the Rohn 
No. 20 or No. 30 

Tower. 

MAIL THIS COUPON FOR FREE LITERATURE! ...._. . e- mama .,.a.__ 
É Rohn Manufacturing Company 

116 Limestone, Bellevue 
Peoria, Illinois 

Gentlemen: Please rush me complete details on the full 
line of Rohn Towers and Accessories. 

Firm 

Name 

Address 

City 

Title 

State 
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Your choice of school 
is highly important 
to your career in 

INDUSTRIAL 
ELECTRONICS 

RA DIO- 
TELEVISION 

r ELECTRONICS j COMMUNICATIONS 

Become an 
ELECTRICAL 
ENGINEER 
or an 
ENGINEERING 
TECHNICIAN 
at 

MSOE in Milwaukee 
Choose from courses in: 
ELECTRICAL ENGINEERING 
Bachelor of Science degree in 
36 months. Communications 
option (radio -tv) Power option. 

ENGINEERING TECHNICIAN 
Assoc. in Applied Science degree - 18 months. 
Electronics Communications 
Electrical Power. 
MSOE - located in Milwaukee, 
one of America's largest indus- 
trial centers - is a national 
leader in electronics instruction - with complete facilities, 
including the latest laboratory 
equipment, visual aid theater, 
amateur radio transmitter - 
offers 93 subjects in electrical 
engineering, electronics, radio, 
television, electrical power, 
and electricity. 

Advisory committee of lead- 
ing industrialists. Courses 
approved for veterans. Over 
50,000 former students. 
Excellent placement record. 

TERMS OPEN JANUARY, 
APRIL, JULY, SEPTEMBER 

Choose wisely - your 
g future depends on it. Write 

for more information today! 

MILWAUKEE 
SCHOOL OF ENGINEERING 
Dept. RN- 1056,.1025 N. Milwaukee Street 
Milwaukee 1, Wisconsin 

Send FREE career booklet. 

I ant interested in...._ ............................... ....................._......_.. 
(Name of course) 

Name................................... ............................... .....Age..........._........... 

Address................................................................... ..............__..._........... 

City._ ............................... ...............Zone ............ State. ................._........ 

If veteran, give discharge date ......... ....._..._......._............. 
x15.57 
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Regenerative Transistor Receiver 
By L. FLEMING 

Built of inexpensive and readily available parts, circuit 
will drive a loudspeaker or provide good headphone volume. 

PARTICULARLY suited for home 
construction, the three -transistor 
circuit shown in Fig. 1 will give 

quite satisfactory loudspeaker volume 
on the stronger local broadcast sta- 
tions. With headphones, the volume is 
more than adequate, even on distant 
stations. At night, the regenerative 
detector brings in a band alive with 
signals, a carrier whistle on almost 
every one of the hundred -odd chan- 
nels. 

The regeneration control operates 
smoothly. The regeneration setting for 
the edge of detector oscillation is fair- 
ly constant over the tuning range. 
Smooth operation is enhanced by a 
novel application of series resistance 
in the detector emitter circuit. 

The circuit is straightforward. Ex- 
cept for the transistors, all the parts 
are the kind likely to be found in a 
good junk -box. The detector coil is 
home -made, with details given in 
Fig. 2. 

The detector circuit, V, in Fig. 1, 
uses a G -E 2N135 transistor in a 
grounded- emitter circuit. A signal is 
fed to the base of the transistor from 
a tap on the tuned circuit inductor L1 
through a small coupling capacitor C2. 
Regeneration control is effected by 
varying the emitter bias via poten- 
tiometer R,. The tickler coil, L2, is in 
series with the collector. Some experi- 
mentation with the number of tickler 
turns may be necessary, although tests 
with a few different transistors indi- 
cated that it was not critical. 

The tickler return (terminal #4) is 
bypassed to ground for r.f. by a .01 

pfd. capacitor C.. The detector load 
resistor for audio is the 4700 -ohm unit 
Ra. Detector audio output, from the 
"hot" side of Re; is fed through a 1 
pfd. coupling capacitor Cs to an ordi- 
nary two -stage transistor audio am- 
plifier (V2, V,) using G -E 2N107's. The 
collector of the second audio stage, V3, 
feeds the primary of a standard re- 
placement -type output transformer, 
T,, thence the voice coil of the speaker. 

If headphones are to be used, con- 
nect them across the primary of the 
output transformer. If it is desired to 
omit the transformer and speaker and 
use phones only, connect the phones in 
place of the primary, between the col- 
lector of V3 and "battery minus," and 
increase R, to 33,000 ohms. 

The 500 -ohm potentiometer R,, a 
screwdriver adjustment, is a new stunt 
to reduce "squegging" or "fringe howl" 
at the edge of oscillation. Set it to the 
lowest resistance (usually about 200 
ohms) that permits smooth regenera- 
tion control. No readjustment should 
be needed unless transistor V1 is re- 
placed. 

Transistors 

The transistors specified are easily 
available and inexpensive types. Lim- 
ited experimentation indicates that 
any good general -purpose junction 
units should work satisfactorily, with 
the proviso that the detector unit V1 
should have a rated cut -off frequency 
of at least 2 mc. and the output unit 
Vs should be rated at, at least, 50 milli - 
watts at 12 volts or more. CK722's, 
for example, would probably do for 

Fig. 1. The home -built regenerative transistor receiver. It covers broadcast band. 

: 

Rs- 10,000 ohm, 1/2 w. res. 
Rs- 20,000 ohm pot Rh p 
Rs- 100s-500 ,000 

om 
ohot m, 1/2 w. res. 

Rs -4700 ohm, 1/2 w. res. 
Rs- 33,000 ohm, 1/2 w. res. 
Rt -3900 ohm, 1/2 w. res. 
Rs -6800 ohm, 1/2 w. res. (see text) 
Rs, Rif -2200 ohm, 1/2 w. res. 
R1o, Rio -470 ohm, 1/2 w. res. 
C1-365 mild. tuning capacitor 
Cs-500 µµtd. paper or mica capacitor 
Cs-2 µfd., 12 v. elec. capacitor 
C4 -.01 µfd., 200 s. capacitor 
Cs, Cs-I aid., 200 y. capacitor 
C7, Cs-10 µfd., 3 v. elec. capacitor 
Co-50 µfd., 12 v. elec. capacitor 
L1, Ls -See Fig. 2 
T1- Output trans., 2500 to 13,000 ohm push - 

pull plates to v.c. (Chicago RO -304) 
Ss- S.p.s.t. switch 

Br-Two 6 -volt cells in series (Burgess Z -4, see 
text) 

Vs-- "p -n -p" junction transistor (G -E Type 2N135) 
Vs, Vs- "p -n -p" junction transistor (G -E Type 

2N107) 
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the audio stages, and should be tried 
if some are already on hand. The 
2N107 is rated for a 1 mc. cut -off, and 
when tried in the detector position, 
would not oscillate above about that 
frequency; it was also somewhat 
noisier than the 2N135. 

Do not change from p -n -p to n -p -n 
types without making the proper 
changes in power supply polarity. 
Since a transistor looks like a short - 
circuit to reverse voltage, damage can 
result. During initial checking, it is 
advisable to connect a milliammeter 
in series with the battery. 

Audio 
Both audio stages are bias -stabilized. 

Bypass and coupling capacitor values 
are not critical. Tranformer coupling 
would give more gain, but was dropped 
because of its cost. Interstage capac- 
itors may be either paper or electro- 
lytic. Subminiature components are 
not particularly necessary, because the 
speaker, batteries, tuning dial, and 
other larger components determine the 
over -all size anyway. 

Since the power output is only 5 or 
10 milliwatts, an efficient speaker 
makes a lot of difference. This means 
the heaviest magnet and the largest 
cone practicable. If a small speaker 
of 21/2 or 3 -inch size is used, it should 
be the type made for small battery 
radios, not just a general -purpose re- 
placement unit. As a curiosity, it will 
be found that a good -grade 12 -inch 
speaker will give a lot more volume 
than a little unit. 

The 50 -µfd. capacitor C. across the 
battery is necessary to prevent howl- 
ing. Transistor audio amplifiers are 
notoriously sensitive to feedback 
through common supply impedances. 

Total battery drain is about 6.5 
milliamperes at 13 volts. The two 
Burgess Z4 batteries used (6 volts 
each) are each about the size of a 
flashlight "D" cell. Life is very long. 
Lower battery voltages down to 11/2 
volts will work for headphone use. 

A fair amount of antenna is needed, 
about 20 feet of wire plus a ground. 
Less effective but usable is a 10 -foot 
"hank" antenna and a bed- spring 
ground. The usual variations in an- 
tenna coupling practice will apply, 
such as connecting the antenna to the 
high side of the tuned circuit (termi- 
nal #1) through a trimmer. 30 

Fig. 2. Details for winding the set's coil. 

n 
N 

BOTH WINDINGS ARE SINGLE LAYER NO.32 FORMES 
OR ENAMEL WIRE CLOSEWOUND. TOP WINDING IS 
TAPPED 20 TURNS FROM LOW END. 
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3/16" 
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new, 
exciting 
WARD 

SÌ1 il1V/eIf@IIññlÌ1 

ffaare' :a Fit J /'í1 Et. 

FIBERGLAS 
AUTO AERIAL 
THE MOST AMAZING NEW DEVELOPMENT 

IN THE AUTO AERIAL INDUSTRY 
WARD again leads the way with another new product. A 
Fiberglas auto aerial with a chrome finish -LOOKS like 
chrome, FEELS like chrome, SOUNDS like chrome and has 
all the revolutionary characteristics of Fiberglas. Proved 
resistant to chemicals and water. 

This finish is not a surface paint, but an exclusive method 
developed only by Ward. 

SILVERAMIC PASSED THESE THREE SEVERE TESTS: 
1. 30 DAYS EXPOSURE to sea water, gasoline, acids, alkalis, 

toluene and ethyl alcohol. 
2. 3000 HOURS of salt spray at 98° F. This is equivalent to 

over 20 YEARS OF DRIVING. 
3. IMPACT RESISTANT to 160 inch -pounds. 

Model TGF -1 CHROME 
38" long -54" lead cable. 
Famous "8 -Ball" mounting. 
Individual shipping weight: 
i lb. List price: 5.95. 

also - Dura- ramico 
IN FULL COLOR ! 

Six complementary colors to mix 

or match -with the 
mfeflexble, indestructible Fiberglas 

YELLOW RED BLUE- GREEN TAN -WRITE 

Available in Canada through Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto 

'WAR PRODUCTS CORPORATION 
DIVISION OF THE GABRIEL CO. 

1148 EUCLID AVE. CLEVELAND 15, OHIO 
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* An improved model of what was already an 
outstanding instrument. 

* Performance is unmatched in this price ran 

* Incorporates the extra features required 
for color TV servicing. 

80 

A FULL YEAR '. TO PAY 

5 

REASONS 
WHY 

SEND FOl? DETAILS OF HEATH 

TIME -PAYMENT PLAN. 

HEATHKIT ETCHED CIRCUIT, PUSH -PULL 

5" Oscilloscope Kit 
COLOR TV 

The previous Heathkit oscilloscope (Model 0 -10) which 
was already a most remarkable instrument, has been im- 
proved even further with the release of the Heathkit 
Model 0 -11. It incorporates all the outstanding features 
-of the preceding -model, plus improved vertical linearity, 
better sync stability, especially at low frequencies, and 
much -improved over -all stability of operation, including 
less vertical bounce with changes in level. These improve- 
ments in the Model 0 -11 circuit make it even more ideally 
suited for color TV servicing, and for critical observations 
in the electronic laboratory. Vertical response extends 
from 2 CPS to 5 MC without extra switching. Response 
only down 11/2 DB at 3.58 MC. The 11 -tube circuit 
features a 5UP1 cathode -ray tube. Sync circuit functions 
effectively from 20 CPS to better than 500 kc in five steps. 
Modern étched circuit boards employed in the oscillo- 
scope circuit cut assembly time almost in half, permit a 
level of circuit stability never before achieved in an 
oscilloscope of this type, and insure against errors in 
assembly. Both vertical and horizontal output amplifiers 
are push -pull. Built -in peak -to -peak calibrating source - 
step-attenuated input - plastic molded capacitors and top - 
quality parts throughout - pre- formed and cabled wiring 
harness - and numerous other "extra" features. A pro- 
fessional instrument for the serviceshop or laboratory. 
Compare its specifications with those of scopes selling in 
much higher price brackets. You can't beat it! 

FEWER DOLLARS BRING MORE REAL 
QUALITY. 

Factory -to -you sales eliminate extra profit margin. 
"Build -it- yourself' eliminates labor charge. 
Heath purchasing power cuts component costs. 

2 PERSONAL SERVICE ASSURES 
CUSTOMER SATISFACTION. 

You deal directly with the manufacturer. 
We are interested in you before and after sale. 

HEATH r-a COMPANY 
A SUBS/DIARY OF DAYSTROM, INC. 4 

BENTON HARBOR 15, MICH. 

PROVEN DESIGNS MEAN RELIABLE 
PERFORMANCE. 

Research and development efforts concentrated on kits 
only. 
All kits guaranteed to meet advertised specifications. 

EVERY KIT BACKED BY WORLD -WIDE 
REPUTATION. 

The world's largest manufacturer of electronic equip. 
ment in kit form. 
Producer of more than a million electronic kits for the 
home workshop and industry. 

EASY TIME -PAYMENT PLAN TO FIT YOUR 
BUDGET. 
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GREATEST SELECTION .. Whether your particular special interest is in servicing, 
ham-radio, high -fidelity, or just experimenting 

there are 
Heathkits to fill your needs. You can equip an 
service shop or lab, buy a complete ham 

entire 
y system, or set up 

m or high- 
fidelity 

choosing ° really deluxe home workshop, g from the more than 70 different yourself' electronic kits by Heath. Just the kits 
"do-it- 

yourself" 

in this ad, and glance through of the tremendous array 
you will 

Y of low-priced, some idea 
elec- 

tronic equipment available. Ariced, high -quali b l 

ffm, HEATHKIT ETCHED CIRCUIT 

5" Oscilloscope Kit 
*. Brand new model with improved performance 

specifications. 

* Full 5" scope for service work at a remarkably 
low price. 

* Attractively styled front panel in charcoal gray with 
sharp white lettering. 

* Easy to build from step -by -step instructions and large 
pictorials. Not necessary to read schematic. 

This new and improved oscilloscope retains all the outstanding features of the 
preceding model, but provides wider vertical frequency response, extended sweep - 
generator coverage, and increased stability. A new tube complement and improve- 
ments in the circuit make these new features possible. Vertical frequency response 
is essentially flat to over 1 mc, and down only 11 DB at 500 kc. The sweep 
generator multivibrator functions reliably from 30 to 200,000 CPS, almost twice 
the coverage provided by the previous model. Deflection amplifiers are push -pull, 
and modern etched circuits are employed in critical parts of the design. A 5BP1 
cathode -ray tube is used. The scope features external or internal sweep and sync, 
one volt peak -to -peak reference voltage, 3- position step- attenuated input, adjustable 
spot -shape control, and many other "extras" not expected at this price level. A 
calibrated grid screen is also provided for the face of the CRT, allowing more 
precise observation of wave shapes displayed. The new Model 0M -2 is designed 
for general application wherever a reliable instrument with good response charac- 
teristics may be required. Complete step -by -step instructions and large pictorial 
diagrams assure easy assembly. 

MODEL 0M -2. 

$425° - 
HEATHKIT LOW CAPACITY PROBE KIT 
Oscilloscope investigation of high frequency, high im- 
pedance, or broad bandwidth circuits encountered in 
television requires the use of a low -capacity probe to 
prevent loss of gain, circuit loading, or waveform dis- 
tortion. The Heathkit low- capacity probe may be used 
with your oscilloscope to eliminate 
these effects. It features a variable cap- 
acitor, to provide correct instrument 
impedance match. Also, the ratio of 
attenuation can be varied. 

No. 342 

$350 
Shpg. Wt. I Lb. 

Shpg. Wt. 
21 Lbs. 

HEATHKIT ELECTRONIC SWITCH KIT 
This handy device allows simultaneous oscilloscope observation of' 
two signals by producing both signals, alternately, at its output. It 
features an all- electronic switching circuit, with no moving parts. 
Four switching rates are selected by a panel switch. Provides actual 
gain for input signals, and has a frequency response of ± 1 DB from 
0 to 100 kc. Sync output provided to control and 
stabilize scope sweep. Will function at signal levels as 
low as 0.1 volt. This modern device finds many ap- 
plications in the laboratory and service shop. It 
employs an entirely new circuit, and yet is priced 
lower than its predecessor. 

MODEL S -3 

$2195 
Shpg. Wt. 8 Lbs. 

HEATHKIT SCOPE DEMODULATOR PROBE KIT 
Extend the usefulness of your oscilloscope by employing 
this probe. Makes it possible to observe modulation of 
RF or IF carriers found in TV and radio receivers. 
Functions much like an AM detector to pass only modu- 
lation of signal, and not the signal itself. Among other 
uses, it will be helpful in alignment 
work, as a signal tracer, and for deter- 
mining relative gain. Applied voltage 
limits are 30 volts (RMS) and 500 
volts DC. It uses an etched circuit 
board to simplify assembly. 

October, 1956 

NO. 337-C 

$350 
Shin. Wt. 1 Lb, 

HEATHKIT VOLTAGE CALIBRATOR KIT 
This entirely new voltage calibrator produces near -perfect square 
wave signals of known amplitude. Precision 1 %o attenuator resistors 
assure accurate output amplitude, and multivibrator circuit guaran- 
tees good, sharp square waves, as distinguished from clipped sine 
waves. Output frequency is approximately 1000 CPS. Fixed outputs 
selected by panel switch are M3, 0.1, 03, 1.0, 3.0, 10, 30, and 100 volts 
peak-to-peak.. Allows measurement of unknown 
signal amplitudes by comparing to known peak -to- 
peak output of VC -3 on an oscilloscope. Will also 
double as a square wave generator at 1000 cycles for 
determining gain, frequency response, or phase - 
shift characteristics of audio amplifiers. Equally 
valuable in the laboratory or in radio and TV service 
shops. 

MODEL VC -3 

$125. 
Shpg. Wt. 4 Lbs. 
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HEATHKIT ETCHED CIRCUIT 
VACUUM TUBE 

Easy to build -a pleasure to Luse. 

1% precision resistors employed for high accuracy. 

Etched circuit board cuts assembly time in half. 

HEATHKIT Etched Circuit 
RF PROBE KIT 
This RF probe extends the frequency 
response of any 11- megohm VTVM 
so that it will measure RF up to 250 
megacycles within = 10%. Employs 
printed circuits for increased stability 
and ease of assem- 
bly. Ideal for ex- No. 309 -C 
tending service and $35 laboratory appli- 
cations of your 
Heathkit VTVM. Shpg. Wt. 1 Lb. 

HEATHKIT SCOPE 
DEMODULATOR PROBE KIT 
This probe functions like an AM de- 
tector to pass only modulation of 
signal and not signal itself. Permits 
observation of modulation from RF 
or IF carriers in TV and radio re- 
ceivers. Extends usefulness of your 
oscilloscope. Volt- 
age limits are 30 V, No. 337 -C 
rms,and500V.DC. 
Very valuable in se 50 
service or labora- 741P 

tory applications. Shpg. WY. i Lb. 

HEATHKIT 30,000 VOLT DC 

HIGH VOLTAGE PROBE KIT 

HEATHKIT 2 
Sensitivity of th 
ranges are 0 -1.5 
in the ranges of 
multipliers of X 
ohms. DB rang 
plastic carrying 
on its two -color 
features all 1% 
therefore, valua 

Voltmeter Kit 
The fact that. this instrument is the world's largest -selling 
VTVM says a great deal about its accuracy, reliability, 
and overall quality. The V -7A is equally popular in the 
laboratory or service shop, and represents an unbelievable 
test equipment bargain, without a corresponding sacrifice 
in quality. Its appearance reflects the performance of 
which it is capable. A large 41 /z" panel meter is used for 
indication, with clear, sharp calibrations for all ranges. 
Front panel controls consist of a rotary function switch 
and a rotary range selector switch, zero -adjust, and ohms - 
adjust controls. Precision 1% resistors are used in the 
voltage divider circuits and etched circuits are employed 
for most of the circuitry. This makes the kit much easier 
to build, eliminates the possibility of wiring errors, and 
assures duplication of laboratory instrument performance. 
This multi -function VTVM will measure AC voltage 
(rms), AC voltage (peak -to- peak), DC voltage, and re- 
sistance. There are 7 AC (rms) and DC voltage ranges of 
0 -1.5, 5, 15, 50, 150, 500, and 1500. In addition, there are 
7 peak -to -peak AC ranges of 0 -4, 14, 40, 140, 400, 1400, 
and 4000. 7 ohmmeter ranges provide multiplying factors 
of X1, X10, X100, X1000, X10K, X100K, and XI meg- 
ohm. Center -scale resistance readings are 10, 100, 1000, 
10K, 100K ohms, i megohm, and 10 megohms. A DB 
scale is also provided. The precision and quality of the 
components used in this VTVM cannot be duplicated at 
this price through any other source. Model V -7A is the 
kind of instrument you will be proud to own and use. 

0,000 OHMS /VOLT VOM KIT 
is instrument is 20,000 ohms -per -volt DC and 5,000 ohms- per -volt AC. Measuring 
, 5, 50, 150, 500, 1500, and 5000 volts for both AC and DC. Also measures current 
0 -150 microamperes, 15 ma, 150 ma, 500 ma, and 15 a. Resistance ranges provide 
1, X100, and X10,000, resulting in center scale readings of 15, 15,000, and 150,000 

es cover from -10 db to +65 db. Housed in attractive black bakelite case with 
handle, this fine instrument provides a total of 25 meter ranges MODEL MM -1 

scale. It employs a sensitive 50 microampere, 4t /Z" meter and IIAA 
I multiplier resistors. Requires no external power, and is, $L9 
ble in portable applications where no AC power is available. Shpg. Wt. 6 Lbs. 

This probe provides a multiplication factor of 100 on the DC ranges of the 
Heathkit 11-megohm VTVM. Precision multiplier resistor mounted inside 
the two -color plastic probe body.; Plenty of insulation No 336 

completely safe operation :eeen at highest TV poten- 
tials. Designed especially for TV service work. $450 

. Shpg, Wt. 2 Lbs. 

NY ö HEATH COMPA 
A Subsidiary of Daystrom, Inc. 

BENTON HARBOR 15, MiCF1. 

HEATHKIT HANDITESTER KIT 
The Model M -1 measures AC or DC voltage at 0 -10, 30, 300, 
1000, and 5000 volts. Direct current ranges are 0 -10 ma, and 
0 -100 ma. Ohmmeter ranges are 0 -3000 (30 ohm center scale) 
and 0- 300,000 ohms (3,000 ohms center scale). Uses a 400 
microampere meter for sensitivity of 1000 ohms- per -volt. A 
very popular test device for the home experimeter, electricians, 
and appliance repairmen, and for use as an "extra." instru- 
ment in the service shop. Its small size and rugged construction 
make it perfect for any portable application. MODEL M -1 
Easily slips into your tool box, glove com- 
partment, coat pocket, or desk drawer. Top 
quality, precision components employed 
throughout. 

$1450 
Shpg. Wt. 3 Lbs. 
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CONTROLLED QUALITY .. 
Incoming parts inspection, and inspection of ma- 
terial coming off of our own production line assures you of the finest "build -it- yourself" kit that money 
can buy. Each kit contains all the components you 
need for assembly -and you can have confidence in the quality of the parts themselves. 

In addition to this inspection procedure, 
an extensive proof - 

building program for each new kit guarantees easy - 
to- follow instructions and reliable performance. 

HEATHKIT NEW AUDIO VACUUM TUBE 

Voltmeter Kit 
* Brand new circuit for extended frequency response 

and added stability. 

* Ten accurate ranges from 0 -.01 to 0 -300 volts. 

* Modern, functional panel styling. "On -of j" switch 
at both extreme ends of range switch. 

This brand new AC vacuum tube voltmeter emphasizes stability, broad frequency re- 
sponse, and sensitivity. It is designed especially for audio measurements, and low -level AC 
measurements in power supply filters, etc. Employs a cascode amplifier circuit with 
cathode -follower isolation between the input and the amplifier, and between the output 
stage and the preceeding stages. An extremely stable circuit with high input impedance 
(1 megohm at 1000 CPS). Response of the AV -3 is essentially flat from 10 CPS to 200 
kc, and is usable for tests even beyond these frequency limits. Increased damping in the 
meter circuit stabilizes the meter for low frequency tests. Nylon insulating bushings at 
the input terminals reduce leakage, and permit the use of the 5 -way Heath binding post. 

The extremely wide voltage range covered by the AV -3 makes it especially valuable not 
only in high -fidelity and service work, but also in experimental laboratories. AC (RMS) 
voltage ranges are 0 -.01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 V. Decibel ranges cover 
-52 DB to +52 DB. An entirely new circuit as compared to the previous model. Em- 
ploys 1% precision multiplier resistors for maximum accuracy. Handles AC, measure- 
ments from a low value of one millivolt to a maximum of 300 volts. 

MODEL AV -3 

$295° Shpg. Wt. 
5 Lbs. ' 

HEATHKIT AUDIO WATTMETER KIT 

This instrument measures audio power directly at 4, 8, 16, or 
600 ohms. Load resistors are built in. Covers 0 -5 MW, 50 
MW, 500 MW, 5 W, and 50 W full scale. Provides 5 switch - 
selected DB ranges covering from -10 DB to +30 DB. Large 
41 /y' 200 microampere meter and precision 
multiplier resistors insure accuracy. Frequen- MODEL AW -1 

cy response is ± 1 DB from 10 CPS to 250 kc. n 
Functions from AC power line. Use in the L9 5O 
audio laboratory or in home workshop. Shpg. Wt. 6 Lbs. 

HEATHKIT AUDIO ANALYZER KIT 
This multi- function instrument combines an AC VTVM, an 
audio wattmeter, and an intermodulation analyzer into one 
case, with combined input and output terminals and built -in 
high and low frequency oscillators. The VTVM ranges are 
.01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 volts (RMS). Wattmeter 
ranges are .15 MW, 1.5 MW, 15 MW, 150 
MW, 1.5 W, 15 W, 150 W. IM scales are 1 %, 
3%, 10%, 30 %, and 100 %. Provides in- 
ternal load resistors of 4, 8, 16, or 600 ohms. 
A valuable instrument for the engineer or $5950 
serious audiophile. 

MODEL AA -1 

Shpg. Wt. 13 Lbs. 

HEATHKIT HARMONIC DISTORTION METER KIT 

The HD -1 is equally valuable for the audio engineer or the 
serious audiophile. Used with a low- distortion audio signal 
generator, this instrument will measure the harmonic content 
of various amplifiers under a variety of conditions. Functions 
between 20 and 20,000 CPS, and reads distortion directly on 
the panel meter in ranges of 0 -1, 3; 10, 30, and 100 percent 
full scale. Built -in VTVM for initial reference settings and final 
distortion readings has voltage ranges of 
0 -1, 3, 10, and 30 volts. 1% precision re- 
sistors employed for maximum accuracy. 
Features voltage regulation and other "ex- 
tras". Meter calibrated in volts (RMS), per -, $4950 
cent distortion, and DB. Shpg. Wt. 13 Lbs. 

MODEL HD -1. 

October, 1956 

HEATHKIT AUDIO OSCILLATOR KIT 

Producing both sine waves and square waves, the Model AO -1 
covers a frequency range of 20 to 20,000 CPS in three ranges. 
An extra feature is thermistor regulation of output for flat 
response through the entire frequency range. AF output is pro- 
vided at low impedance, and with low dis- 
tortion. Produces good sine waves, and good, 
clean square waves with a rise time of only 
two micro- seconds for checking square wave 
response of audio amplifiers, etc. Designed 
especially for the serviceman and high - 
fidelity enthusiast. A real dollar value in test 
equipment. 

MODEL AO -1 

$245? 
Shpg. Wt. 10 lbs. 
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HEATHKIT 

Less than 0.1% distortion - ideal for hi fì work. 

Large 41/2" meter indicates output. 

wL Step -type tuning for inasítnum convenience. 

HEATHKIT RESISTANCE 

SUBSTITUTION BOX KIT 

The RS -1 contains 36 10% 1 -watt re- 
sistors ranging from 15 ohms to 10 
megohms in standard RETMA val- 
ues. All values are switch -selected for 
use in determining desirable resist- 
ance values in ' MODEL RS -1 experimental cir- 
cuits. Many 
applications in 
radio and TV 
service work. 

$550 
Shpg. Wt. 2 Lbs. 

HEATHKIT DECADE 

CONDENSER KIT 
Precision, 1% silver-mica capac- 
itors are employed in the Model 
DC -1 in such a way that a selec- 
tion of precision capacitor values 
is provided ranging from 100 
mmf (.0001 mfd) to 0.11 mfd 
(110,000 mmf)'in 100 mmf steps. 
Extremely valuable in all types of 
design and de- MODEL DC -1 velopment 
work. Switch- 
es are ceramic 
wafer types. 

Shpg. Wt. 3 Lbs. 

HEATHKIT CONDENSER 
SUBSTITUTION BOX KIT 

This kit contains 18 RETMA stand- 
ard condenser values that can be 

by a rotary switch. Values 
from 0.00001 mid to 0.22 mfd. 

All capacitors rated at 400 volts 
or higher. Ca- 
pacitors are 
either silver - 
mica, or plastic 
molded. 

MODEL CS -1 

$55? 
Shpg. Wt. 2 Lbs. '. 

Audio 
Generator Kit 
This particular audio generator is "made to order" for high 
fidelity applications. It provides quick and accurate selec- 
tion of low- distortion signals throughout the audio range. 
Three rotary selector switches on the front panel allow 
selection of two significant figures and a multiplier for 
determining audio frequency. In addition, it incorporates 
a step -type output attenuator and a continuously variable 
attenuator. Output is indicated on a large 41/2" panel 
meter calibrated in volts and in db. Attenuator system 
operates in steps of 10 db, corresponding with the meter 
calibration. Output ranges are 0 -.003, .01, .03, .1, .3, 1, 3, 
and 10 volts rms. A "load" switch provides for the use 
of a built -in 600 ohm load or an external load of higher 
impedance when required. Output and frequency indi- 
cators accurate to within ± S %. Distortion is less than .1 
of 1% between 20 cps and 20,000 cps. Total range is 10 
cps to 100 kc. New engineering details combine to provide 
the user with an unusually high degree of operating effi- 
ciency. Oscillator frequency selected entirely by the switch 
method means that accurate resetability is provided. Corn- 
parable to units costing many dollars more, and ideal for 
use in critical high fidelity applications. Shop and compare, 
and you will appreciate the genuine value of this pro- 
fessional instrument. 

HEATHKIT AUDIO GENERATOR KIT 

The Model AG -8 is a low cost, high performance unit for use 
in service shop, or home workshop. It covers the frequency 
range of 20 cps to 1 me in five ranges. Output is 600 ohms, and 
overall distortion will be less than .4 of 1% from 100 cps through 
the audible range. Output is available up to 10 volts, under no 
load conditions, and output remains constant 

MODEL AG -8 within ±1 db from 20 cps to 400 kc. A five - 
step attenuator provides control of the out- $2950 
put. Precision resistors are employed in the 7 
frequency determining network. Shpg. Wt. 11 Lbs. 

HEATHKIT DECADE RESISTANCE KIT 

The Model AR -1 incorporates twenty 1 ¿ precision resistors arranged around 
five rugged switches so that various combinations of switch positions will 
provide a total range of 1 ohm to 99,999 ohms in 1- MODEL DR -1 ohm steps. Switches are labeled "units," "tens, " "bun - 
deeds," "thousands," and "ten thousands." Use it for 
ohm -meter calibration in bridge circuits as test values 
in multiplier circuits, etc. 

5J95° 
Shpg. Wt. 4 tbs. 

HEATH COMPANY 
A Subsidiary of Dciystrom, Inc 
BENTON HARBOR 15, MICH. 

HEATHKIT VARIABLE VOLTAGE 
REGULATED POWER SUPPLY KIT 

This power supply is regulated for stability, and the amount of 
DC output available from the power supply can be controlled 
manually from zero to 500 volts. Will provide regulated output 
at 450 volts up to 10 ma, or up to 130 ma at 200 volts output. 
In addition to .furnishing B -plus, the power supply provides 6 
volts AC at 4 amperes for filaments. Both the B -plus output 
and the filament output are isolated from 
ground. Ideal power supply for use in experi- 
mental work in the laboratory, the home work- 
shop, or the ham shack. Large 41/2" panel 
meter indicates output voltage or current. 

MODEL PS -3 

$3550 
Shpg. Wt, 17 Lbs. 
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BONUS PERFORMANCE 
. , If a single word had to be selected to describe Heath 

Company advertising policy, it would be ` 
five." By this we mean that the fions and 

conserva - 
features 

are 
Performance specifica- 

tions 
descriptions 

are 
not exaggerated, 

de conservative accurate. Wespecify and that the 
side so performance 

on or exceeding 
our specifications be suret equaling stance our kits ln almost 

4ualin 
will do more than 

osf 
¡n construction, 

and calibration against 
claim, standard Extra care d can extend 9aiell accurate 

levels. Performance well beyond ad- 
vertised 

HEATHKIT 

Signal 
Generator Kit 

No calibration required with pre -aligned coils. 

Modulated or unmodulated RF output. 

* 110 mc to 220 mc frequency coverage. 

Here is an RF signal generator for alignment applications in the service shop or the 
home workshop. Thousands of these units are in use in service shops all over the 
country. Produces RF signals from 160 kc to 110 mc on fundamentals on five bands. 
Also covers from 110 mc to 220 mc on calibrated harmonics. RF output is in 
excess of 100,000 microvolts at low impedance. Output is controllable with a 
step -type and a continuously variable attenuator. Front panel controls provide 
selection of either unmodulated RF output or RF modulated at 400 cps. In addition, 
two to three volts of audio at approximately 400 cps are available at the output 
terminals for testing AF circuits. Employs a 12AU7 and a 6C4 tube. Built -in power 
supply uses a selenium rectifier. 

One of the most outstanding features about the Model SG -8 is the fact that it 
can be built in just a few hours, even by one not thoroughly experienced in elec- 
tronics work. Complete step -by -step instructions combined with large pictorial 
diagrams assure successful assembly. Pre -aligned coils make calibration from an 
external source unnecessary. 

19° Shpg. Wt. 
8 Lbs. 

HEATHKIT LABORATORY GENERATOR KIT 
This laboratory RF signal generator covers from 100 kc to 30 mc 
on fundamentals in five bands. The output signal may be pure 
RF, or may be modulated at 400 cycles from 0 to 50%. Provision 
for external modulation has been made. RF output available up 
to 100,000 microvolts. Output controlled by a fixed step and a 
variable attenuator. Output impedance is 50 ohms. Panel meter 
reads RF output or percentage of modulation. 

MODEL LG -1 Incorporates voltage regulated B4- supply, 
double shielding of oscillator circuits, copper $3950 
plated chassis, and other "extras." J7 

Shpg. Wt. 16 Lbs. 

HEATHKIT TV ALIGNMENT GENERATOR KIT 
This improved sweep generator model provides essential stability 
and flexibility for work on FM, monochrome TV, or color TV 
sets. Covers 3.6 mc to 220 mc in four bands. Provides usable out- 
put even on harmonics. Sweep deviation from 0 -42 mc, depend- 
ing on base frequency. All- electronic sweep circuit eliminates 
unwieldy mechanical arrangements. Includes built -in crystal 
marker generator providing output at 4.5 mc 
and multiples thereof, and variable marker 
covering 19 to 60 mc on fundamentals and from 
57 to 180 mc on harmonics. Effective two- $4950 
way blanking. Shpg. Wt. 16 Lbs. 

MODEL TS -4A 

HEATHKIT LINEARITY PATTERN GENERATOR KIT 
This instrument supplies information for white dots, cross -hatch 
pattern, horizontal bar pattern, or vertical bar pattern. It feeds 
video and sync signals to the set under test, with completely con- 
trolled gain, and unusual stability. Covering channels 2 to 13, 
the LP -2 will produce 5 to 6 vertical bars and 4 to 5 horizontal 
bars. The dot pattern presentation is a must for the setting of 
color convergence controls in the color TV set. Panel provision 
made for external sync if desired. Use for adjustment of vertical 
and horizontal linearity, picture size, aspect MODEL LP -2 
ratio, and focus. Power supply is regulated for 
added stability. Essential in the up -to -date TV $2250 
service shop. 

Shpg. Wt. 7 Lbs. 

October, 1956 

HEATHKIT CATHODE RAY TUBE CHECKER KIT 
This instrument checks cathode emission, beam current, shorted 
elements, and leakage between elements in electro- magnetic 
picture tube types. It eliminates all doubt for the TV serviceman, 
and even more important, for the customer. Features its own 
self- contained power supply, transformer operated to furnish 
normal test voltages for the CRT. Employs spring- loaded switches 
for maximum operator protection. Large 41/2" meter indicates 
CRT condition on "good -bad" scale. Luggage - 
type portable case ideal for home service calls. 
Special "shadowgraph" test permits projection 
of light spot on screen. Also gives relative check 
of picture tube screen coating. Shpg. Wt. 10 Lbs. 

MODEL CC -1 

$22Só 
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HEATHKIT 

Attractive counter -style cabinet. 

Wiring -harness simplifies assembly. 

Large 41/2" meter with two -color "good -bad" 
scale. 

Separate tube element switches prevent obsol- 
escence. 

HEATHKIT PORTABLE 

TUBE CHECKER KIT ° 

This portable tube checker is identical, 
electrically, with the Model TC -2. How- 
ever, it is housed in an attractive and 
practical carrying case, finished in prox- 
ylin impregnated material. The cover is 

detachable, and the hardware is brass 
plated. This rugged unit is ideal for home $1450Shpg. Wt. 

service calls or any portable application. -ir 15 lbs. 

MODEL 
TC -2P 

HEATHKIT 
DIRECT READING 
CAPACITY METER KIT 

Operation of this instrument 
is simplicity itself. One has 
only to connect a capacitor 
to the terminals, select the 
proper range, and read the 
capacity value directly on 
the large 41/2" meter cali- 
brated in mmf and mfd. 
Ranges are 0 to 100 mmf, 1,000 mmf, 0.01 
mfd, and 0.1 mfd full scale. Precision cali- 
brating capacitors supplied. Not susceptible 
to hand capacity effects. Residual capacity 
less than 1 mmf. Especially valuable in pro- 
duction line checking, or in quality control. 

Tube Checker Kit 
This fine piece of test gear checks tubes for quality, 
emission, shorted elements, open elements, and filament 
continuity. Will test all tube types normally encountered 
in radio and TV service work. Sockets provided for 4, 5, 

6, and 7 -pin large, rectangular, and miniature types, 
octal and loctal types, the Hytron 9 -pin miniatures, and 
pilot lamps. Condition of tubes indicated on a large 41/2" 

meter with multi -color "good -bad" scale. An illuminated 
roll chart is built right in, providing test data for various 
tube types. This tester provides switch selection of 14 

different filament voltage values from 0.75 volts to 117 

volts. Individual switches control each tube element. 
Close tolerance resistors employed in critical test circuits 
for maximum accuracy. A professional instrument both 
in appearance and performance. 

The Model TC -2 is very simple to build, even for a 

beginner. It employs a color -coded cable harness for 
neat, professional under -chassis wiring. Comes with at- 
tractive counter style cabinet, and portable cabinet is 

available separately. At this price, even the part -time 
serviceman can afford his own tube checker for maxi -_ 

mum efficiency in service work. 

HEATHKIT TV PICTURE TUBE 

TEST ADAPTER 
Designed especially for use with the Model 
TC -2 tube checker. Use it to test TV picture 
tubes for emission, shorts, etc. Consists of 
12 -pin TV tube socket, 4 ft. cable, octal 
connector, and necessary technical data. 
Not a kit. 

MODEL 355 

$45° 
Shpg. Wt. 

I Lb. 

HEATHKIT VISUAL -AURAL SIGNAL TRACER KIT 

Although designed primarily for radio receiver work, this 
valuable instrument finds extensive application in FM and 
TV servicing as well. Features a high -gain channel with de- 
modulator probe, and a low -gain channel with audio probe. 
Will trace signals in all sections of a radio receiver and in 
many sections of a FM set or TV receiver. Uses built -in 
speaker and electron beam eye tube for in- 
dication. Also features built -in wattmeter MODEL T -3 

and a noise locater circuit. Provision for 2 3 50 patching speaker and /or output transformer $2 
into external set. Shpg. Wt. 9 Lbs. 

MODEL CM -1 

$2g5ó 
Shpg. Wt. 

7 Lbs. 

HEATH COMPANY 
A Subsidiary of Daystrom, Inc. 

BENTON HARBOR 15, MICH. 

HEATHKIT CONDENSER CHECKER KIT 
The Model C -3 consists of an AC powered bridge for both 
capacitive and resistive measurements. Bridge balance is in- 
dicated on electron beam eye tube, and capacity or resistance 
value is indicated on front panel calibrations. Measures 
capacity in four ranges from .00001 mfd to .005 mfd, .001 
mfd to .5 mfd, .1 mfd to 50 mfd, and 20 mfd to 1000 mfd. 
Measures resistance in two ranges, from 100 ohms to 50,000 
ohms, and from 10,000 ohms to 5 megohms. Selection of 
five different polarizing voltages for check- 
ing capacitors, from 25 volts DC to 450 MODEL C -3 

volts DC. Checks paper, mica, ceramic, 
and electrolytic capacitors. Indicates power $19 50 
factor of electrolytic condensers. Shpg. Wt. 7 Lbs. 
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PIONEER DESIGN 
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pletely modern assures 

undisputed 

design equipment, with outstanding gn features. 
9 advanced 

HEATHKIT 

Impedance 
Bridge Kit 

7/2% precision resistors and silver -mica 
capacitors. 

Battery -type tubes, no warm -up required. 

Built -in phase shift generator and 
amplifier. 

The Model IB -2 is a completely self -contained unit. It has a built -in power 
supply, a built -in 1000 cycle generator, and a built -in vacuum tube detector. 
Provision has been made on the panel for connection to an external detector, 
an external signal generator, or an external power supply. A 100 -0 -100 micro- 
ampere meter on the front panel provides for null indications. Measures 
resistance from 0.1 ohm to 10 megohms, capacitance from 10 mmf to 100 
mfd, inductance from 10 mh to 100 h, dissipation factor (D) from 0.002 to 1, 
and storage factor (Q) from 0.1 to 1000. 1/2 of 1% decade resistors employed 
for maximum accuracy. Typical accuracy figures are: resistance, ±3T; 
capacitance ±3 %; inductance, ±10 %; dissipation factor, ±20 %; storage 
factor, ±20 %. Employs a Wheatstone bridge, a Capacity Comparison bridge, MODEL 
a Maxwell bridge, and a Hay bridge. Special two -section CRL dial provides IB -2 
maximum convenience in operation. Use the Model IB -2 for determining 
values of unmarked components, checking production or design samples, etc. 
A real professional instrument. 

Shpg. Wt. 

12 Lbs. 

A 

HEATHKIT "Q" METER KIT 
The Q Meter permits measurement of inductance from 1 micro - 
henry to 10 millihenries, "W" on a scale calibrated up to 250 full 
scale, with multiplying factors of 1 or 2, and capacitance from 
40 mmf to 450 mmf, ±3 mmf. Built -in variable oscillator per- 
mits testing components from 150 kc to 18 mc. Large 41/2" panel - 
mounted meter is features. Very handy for checking peaking 
coils, chokes, etc. Use to determine values of 
unknown condensers, both variable and fixed. MODEL OM -1 

Compile data for coil winding purposes, or 
measure RF resistance. Distributed capacity, $4450 
and Q of coils. Shpg. Wt. 14 Lbs. 

HEATHKIT ISOLATION TRANSFORMER KIT 
This device isolates equipment under test from the power line. 
It is rated at 100 volt- amperes continously, or 200 volt- amperes 
intermittently. AC -DC sets may be plugged directly into the IT -1 
without the chassis becoming "hot." Additionally, since the IT -1 
is fused, it is ideal for use as a buffer between the power line and 
a questionable receiver, or a new piece of equipment. Protects 
main fuses. Features voltage control, allowing 
control of the output from 90 volts to 130 volts. MODEL IT -1 

Panel meter monitors output voltage. A very 
handy device at an extremely low price. $1650 

Shpg. Wt. 9 Lbs. 

HEATHKIT 6 -12 VOLT BATTERY ELIMINATOR KIT 
This completely modern battery eliminator will supply DC out- 
put in two ranges for both 6 -volt and 12 -volt automobile radios. 
The output is variable for each range, so that operating voltage 
can be raised or lowered to determine how the receiver functions 
under adverse conditions. Range is 0 -8 volts DC or 0 -16 volts 
DC. Will supply up to 15 amperes on the 6 -volt range, or up to 7 
amperes on the 12 -volt range. Two 10,000 microfarad output 
filter capacitors insure smooth DC output. Two 

MODEL BE -4 separate panel meters indicate output voltage 
or output current. Makes it possible to test $3150 
automobile radios inside at the workbench. 
Will also double as a battery charger. Shpg. Wt. 17 Lbs. 

October. 1956 

HEATHKIT 6 -VOLT VIBRATOR TESTER KIT 
This instrument functions very much like a tube checker, to test 
auto radio vibrators. Vibrator condition is indicated on a simple 
"good -bad" scale. Tests for proper starting and overall quality 
of operation, of both interrupter and self- rectifier types of 6 -volt 
vibrators. The model VT-1 is designed to operate from any bat- 
tery eliminator capable of delivering continuously variable out- 
put from 4 to 6 volts DC at 4 amperes or more. It is an ideal 
companion unit for the Heathkit Model BE -4 

MODEL VT-1 battery eliminator. The construction book for 
the VT -1 contains vibrator test chart for popu- $1450 lar 6 -volt vibrator types. A real time saver! 

Shpg. Wt. 6 Lbs. 
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HEATHKIT DX -100 PHONE AND 

MODEL 
DX -100 

Shpg. Wt. 

107 Lbs. 

i89? 
Shipped motor freight unless 
otherwise specified. 
$50.00 deposit required / 
on c.o.d. orders. 

' Transmitter Kit 

* Phone or CW on 160, 80, 40, 20, 15, 11 and 10 
meters. 

* Built -in VFO, modulator, and power supplies. 

* High quality components used throughout for re- 
liable performance. 
Features 5-point TVI suppression. 

HEATHKIT COMMUNICATIONS TYPE 
ALL BAND RECEIVER KIT 
This receiver covers 550 kg,_to 30 me in four bands, and is ideal 
for the short -wave listener or beginning amateur. It provides 
good sensitivity and selectivity, combined with good image re- 
jection. Amateur bands clearly marked on illuminated dial 
scale. Employs transformer type power supply -electrical 
bandspread- antenna trimmer- separate RF and AF gain 
controls -noise limiter- headphone jacks- MODEL AR -3 
and automatic gain control. Has built -in $3075 
VFO for CW- reception. s7V 
CABINET: Fabric covered cabinet with alumi- INCL ISE NEW 

#. EXCISE AX 

num panel as shown. Part 91 -15A. Shipping (Less Cabinet) 
weight 5 Lbs. $4.95t Shpg. Wt. 12 Lbs. 

The Heathkit DX -100 transmitter is in a class by itself in 
that if offers features far beyond those normally received 
at this price level. It takes very little listening on the bands 
to discover how many of these transmitters are in opera- 
tion today. A truly amazing piece of amateur gear. The 
DX -100 features a built -in VFO and a built -in modulator. 
It is TVI suppressed, and uses pi network interstage coup- 
ling and output coupling: Will match antenna impedances 
from approximately 50 to 600 ohms. Extensive shielding is 
employed, and all incoming and outgoing circuits are 
filtered. The cabinet features interlocking seams for sim- 
plified assembly and minimum RF radiation outside of 
the cabinet. Provides a clean strong signal on either phone 
or CW, with RF output in excess of 100 watts on phone, 
and 120 watts on CW. Completely bandswitching from 
160 through 10 meters. A pair of 1625 tubes are used in 
push -pull for the modulator, and the final consists of a 
pair of 6146 tubes in parallel. The VFO dial and meter 
face are illuminated, and all front panel controls are 
located for maximum convenience. Panel meter reads 
driver plate I, final grid I, final plate I, final plate voltage, 
and modulator current. The chassis is constructed of heavy 

16 gauge copper -plated steel. Other high- quality com- 
ponents include potted transformers, ceramic switch and 
variable capacitor insulation, silver -plated or solid -silver 
switch terminals, etc. All coils are pre- wound, and the 
main wiring cable is pre- harnessed. The kit can be built 
by a beginner from the comprehensive step -by -step in- 
structions supplied. It is a proven, trouble -free rig, that 
will insure many hours of "on- the -air" enjoyment in your 
ham shack. 

HEATHKIT VFO KIT 

You can go VFO for less than you might expect. Here is a 
variable frequency oscillator that covers 160, 80, 40, 20, 15, 
11, and 10 meters with three basic oscillator frequencies, that 
sells for less than S20. Provides better than 10 volt average RF 
output on fundamentals. Plenty of drive for most modern 
transmitters. Requires a power source of only 
250 VDC at 15 to 20 ma. and 6.3 VAC at 
0.45A. Incorporates a regulator tube for 
stability- Illuminated frequency dial reads fre- 
quency directly on the band being employed. 
Temperature- compensated capacitors offset 
coil heating. 

MODEL VF -1 

$t95ó 
Shpg. Wt. 7 Lbs. 

EASY ON THE BUDGET! 

You can buy Heathkits on an easy time-payment plan 
that provides a full year to pay. Write for complete 
details and special order blank. 

HEATH COMPANY. 
A Subsidiary of Daystrom, Inc. 

BENTON HARBOR IS, MICH. 

HEATHKIT CW TRANSMITTER KIT 
This is the original low- priced Heathkit CW transmitter. Its 
reliable performance has been proven time and time again on 
the CW bands. Designed for crystal control, the Model AT -1 
covers 80, 40, 20, 15, 11, and 10 meters. May be excited from 
external VFO. Plate power input up to 30 watts. Power supply 
built in. Panel meter indicates grid current or plate current for 
final. Incorporates pre -wound coils, copper -plated chassis; 
built -in line filter, profuse shielding, and top - 
quality parts throughout. Crystal socket and 
key jack on front panel. Built -in key -click fil 
ter, and single -knob bandswitching. 52 -ohm 
coaxial output. Uses 6AG7 oscillator- multi- 
plier, 6L6 power amplifier -doubler, and 
5U4G rectifier. 

MODEL AT -1 

$295° 
Shpe. Wt. 15 Lbs. 
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HEATHKIT PHONE AND CW 

Transmitter Kit 
* 6146 final amplifier for full 65 -watt plate power 

input. 

* Phone and CW operation on 80, 40, 20, 15, 11, 
and 10 meters. Pi network output coupling. 

* Switch selection of three crystals - provision for 
external VFO excitation. 

The DX -35 features a 6146 final amplifier to provide 65 watts plate power input 
on CW, with controlled carrier modulation peaks up to 50 watts on phone. In addi- 
tion, it is a most attractive transmitter. Modulator and power supplies are built -in, 
and the rig covers 80, 40, 20, 15, 11, and 10 meters with a single band -change 
switch. Pi network output coupling provided for matching various antenna im- 
pedances. A 12BY7 buffer stage provided ahead of the final amplifier for plenty 
of drive on all bands. 12BY7 oscillator and 12AÚ7 modulator. Provision for switch 
selection of three different crystals. Crystals reached through access door at rear. 
Front panel controls marked "off -CW- stand -by- phone ", "final tuning ", "antenna 
coupling ", "drive level control ", and "band change switch ". Panel meter indicates 
final grid current or final plate current. A perfect low -power transmitter both for 
the novice, and for the more experienced operator. A remarkable power package 
for the price. Incidentally, the price includes tubes, and all other components neces- 
sary for assembly. As with all Heathkits, comprehensive instruction manual assures 
successful assembly. 

HEATHKIT ANTENNA IMPEDANCE METER KIT 
This instrument employs a 100 microampere panel meter and 
covers the impedance range of 0 -600 ohms for RF tests. Func- 
tions up to 150 mc. Used in conjunction with signal source, 
such as the Heathkit Model GD -1B grid dip meter, the Model 
AM -1 will determine antenna resistance and 
resonance, match transmission lines for mini- 
mum standing wave ratio, determine receiver 
input impedance, etc. Will also double as a 
phone monitor. A very valuable device for 
many uses in the ham shack. 

MODEL AM -1 

$l45ó 
Shpg. Wt. 2 Lbs. 

$56'5 
Shpg. Wt. 

24 Lbs. 

HEATHKIT "O" MULTIPLIER KIT 
The QF -1 functions with any receiver with an IF frequency 
between 450 and 460 kc that is not AC -DC type. Operates 
from the receiver power supply, requiring only 6.3 VAC at 
300 ma. and 150 to 250 VDC at 2 ma. Simple to connect with 
cable and plugs supplied. Provides additional selectivity for 
separating two signals, or will reject one sig- 
nal and eliminate heterodyne. A big help on 
crowded bands. Provides an effective Q of 
approximately 4,000 for sharp "peak" or 
"null ". Tunes to any signal within the IF 
bandpass of the receiver, without changing 
main receiver tuning dial. 

MODEL OF -1 

$995 

Shpg. Wt. 3 Lbs. 

HEATHKIT ANTENNA COUPLER KIT 
This device is designed to match the Model AT -1 transmitter to 
a long -wire antenna. In addition to impedance matching, this 
unit incorporates an L -type filter which attenuates signals 
above 36 megacycles, thereby reducing TVI. Designed for 52 
ohm coaxial input. Handles power up to 75 watts, 10 through 
80 meters. Uses a tapped inductor and vari- 
able capacitor. Neon RF indicator on front MODEL AC -1 
panel. Copper -plated chassis -high quality 
components throughout- simple to build. 
Eliminates waste of valuable communications 
power due to improper matching. A "natu- Shpg. Wt. 4 Lbs. 
ral" for all AT -1 transmitter owners. 

October. 1956 

$1450 

HEATHKIT GRID DIP METER KIT 
The grid dip meter was originally designed for the ham shack. 
However, its use has been extended into the service shop and 
laboratory. Continuous frequency coverage from 2 mc to 250 
mc with pre -wound coils. 500 microampere panel meter em- 
ployed for indication. Use for locating parasitics, neutralizing, 
determining RF circuit resonant frequencies, 
etc. Coils are included with kit, as is a coil MODEL GB -IB 
rack. Front panel controls include sensitivity 
control for meter, and phone jack for listen- 
ing to zero -beat. Will also double as an ab- 
sorbtion -type wavemeter. Shpg. Wt. 4 Lbs. 

$l95ó 
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HEATHKIT BROADCAST BAND 

MODEL BR -2 
(Less Cabinet) 

Shpg. Wt. 10 Lbs. 

$1915 

INCLUDING NEW 
EXCISE TAX* 

ATTENTION BEGINNERS .. . 

This kit is an ideal "first project" if you have never built 
a Heathkit before. A good chance to "learn by doing." 

* Miniature tubes and high- * 51/2-inch PM speaker. 
gain IF transformer. 

* Rod -type built -in antenna. 
Good sensitivity and se- 
lectivity. 

* Provision for phono jack. 

* Transformer - operated 
power supply. 

t& ® 6 ® ® 

HEATHKIT PROFESSIONAL RADIATION COUNTER KIT 

This sensitive and reliable instrument has already found ex- 
tensive application in prospecting, and also in medical and 
industrial laboratories. It offers outstanding performance at a 
reasonable price. Front -panel meter indicates radiation level, 
and oral indication produced by panel- mounted speaker. 
Meter ranges are 0 -100, 600, 6,000 and 60,000 counts per 
minute, and 0 -.02, .1, 1 and 10 milliroent- 
gens per hour. The probe, with expansion 
cord, employs type 6306 bismuth counter 
tube, sensitive to both beta and gamma radia- 
tion. It is simple to build, even for a beginner. Shpg. Wt. 8 Lbs. 

MODEL RC -1 

$7995 

Receiver Kit 
You need no previous experience in electronics to build 
this table -model radio. The Model BR -2 receiver covers 
550 kc to 1620 kc and features good sensitivity and selec- 

tivity over the entire band. A 5' /z" PM speaker is em- 

ployed, along with high gain miniature tubes and a n ew 

rod -type built -in antenna. Provision has been made in the 
design of this receiver for its use as a phonograph ampli- 

fier. The phono jack is located on the back chassis apron. 
A transformer operated power supply is featured for 
safety of operation, as opposed to the usual AC -DC 
supply commonly found in "economy radio kits." Don't 
let the low Heathkit price deceive you. This is the kind 
of set you will want to show off to your family and friends 
after you have finished building it. 

Construction of this radio kit is very simple. Giant size 

pictorial diagrams and detailed step -by -step instructions 
assure your success. The construction manual also includes 
an explanation of basic receiver circuit theory so you can 
"learn by doing" as the receiver is built. The manual even 

provides information on resistor and capacitor color codes, 

soldering techniques, use of tools, etc. If you have ever 
had the urge to build your own radio receiver, the out- 
standing features of this popular Heathkit deserve your 
attention. 

CABINET: Proxylin impregnated fabric covered plywood cabinet 
available for the BR -2 receiver as shown. Complete with alumi- 
num panel, reinforced speaker grill, and protective rubber feet. 
Shipping weight 5 lbs., part No. 91 -9A $4.95$ ìw 
HEATHKIT CRYSTAL RECEIVER KIT 

The crystal radio of Dad's day is back again, but with big 
improvements! The Model CR -1 employs a sealed germanium 
diode, eliminating the critical "cat's whisker" adjustment. It is 
housed in a compact plastic box, and features two Hi -Q tank 
circuits, employing ferrite core coils and variable air tuning 
capacitors. The CR -1 covers the standard broadcast band from 
540 kc to 1600 kc, and no external power is 
required for operation. Could prove valuable 
for emergency signal reception, This easy -to- 
build kit is a real "learn by doing" experience 
for the beginner, and makes an interesting 
project for all ages. 

MODEL CR -1 

$875 
INCLUDING NEW 

EXCISE TAXI 
Shpg. Wt. 3 Lbs. 

i1llüM1ll4',"' +'^ti, 

Amazing new circuit for 
high efficiency. 

*Compact, portableand rugged. 

* Stable circuit requires only one 671 volt `B" battery 
and two I1 volt "A" batteries. 
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A Subsidiary of Daystrom, Inc. 

BENTON HARBOR 15, MICH. 

HEATHKIT ENLARGER TIMER KIT 

The Model ET -1 is an easy -to -build device for use by amateur - 
or professional photographers in controlling the timing cycle 
of an enlarger. It covers the range of 0 to 1 minute with a con- 
tinuously variable, clearly calibrated scale. The timing period 
is pre -set, and the timing cycle is initiated by depressing the 
spring- return switch to the "print" position. Front panel pro- 
vision is made for plugging in the enlarger and a safelight. The 
safelight is automatically turned "on" when 
the enlarger is "off ". Handles up to 350 
watts. The timing cycle is controlled elec- 
tronically for maximum accuracy and relia- 
bility. Very simple to build in only one 
evening, even by a beginner. 

MODEL ET -I 

$115® 

Shpg. Wt. 3 Lbs. 
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COMPREHENSIVE 
INSTRUCTIONS .. The step-by-step assembly instructions provided with each 

Heathkit 
begins t the available anywhere. 

Each beginning, and assumes no 
manual 

or experience on the part of previous train- 
ing 
means that our kits can be built successfully who can follow 

builder. This 
manuals are 

follow instructions. As a matter 
y by anyone 

m in our is ar 
by having the kit 

of from 
honkr, This is 

has had built by someone 
your 

no previous experience 
o instruction guarantee of complete material, and thorough 

HEATHKIT HIGH FIDELITY 

Preamplifier Kit 
5 switch -selected inputs, each with its own level 
control. 

Equalization for LP, RIAA, AES, and Early 78's. 

Separate bass and treble tone controls, and 
special hum control. 

Clean, modern lines and satin -gold enamel finish. 

Literally thousands of these preamplifiers are in use today, because the kit meets 
or exceeds specifications for the most rigorous high -fidelity applications, and 
will do justice to the finest available program sources. Provides a total of .5 
inputs, each with individual level controls (three high -level and two low -level). 
Frequency response is within 1 DB from 25 CPS to 30,000 CPS, or within 
11/2 DB from 15 CPS to 35,000 CPS. Hum and noise are extremely low, with 
special balance control for absolute minimum hum level. Tone control pro- 
vides 18 DB boost and 12 DB cut at 50 CPS, and 15 DB boost and 20 DB 
cut at 15,000 CPS. Cabinet measures only 12- 9/16" W. x 33/a" H. x 4 % /s" D, 
and it is finished in beautiful satin -gold enamel. 4- position turnover and 4 
position roll -off controls provide "LP," "RIAA," "AES," and "early 78" equal- 
ization, and 8, 12, 16, and 1 flat position for roll -off. Derives operating power 
from the main amplifier, requiring only 6.3 VAC at 1 ampere and 300 VDC 
at 10 MA. Easy to construct from step -by -step instructions and pictorial dia- 
grams provided. 

HEATHKIT HIGH FIDELITY FM TUNER KIT 

Illuminated slide -rule dial covers 88 to 108 MC. 

Modern circuit emphasizes sensitivity and 
stability. . 

Housed in attractive satin -gold cabinet to 
match WA -P2 and BC -l. 

This amazing new FM tuner can provide you with real high - 
fidelity performance at an unbelievably low price level. Cover- 
ing 88 to 108 MC, the modern circuit features a stabilized, 
temperature- compensated, oscillator, A.G.C., broadbanded 

MODEL 
WA -P2 

(With Cabinet) 
Shpg. Wt. 7 Lbs. 

$ 1r5 INCLUDING NEW 
EXCISE TAX* 

IF circuits, and better than 10 UV sensitivity for 20 DB of 
quieting. A high gain, cascaded, RF amplifier is used ahead of 
the mixer to increase overall gain and reduce oscillator leak- 
age. It employs a ratio detector for high efficiency without 
sacrifice in high -fidelity performance. IF and ratio transformers 
are pre -aligned, as is the front end tuning unit. This means the 
kit can be constructed by a beginner, without elaborate test 
and alignment equipment. The FM -3A is designed to match 
the WA -P2 preamplifier and the BC -1 AM MODEL FM -3A 
tuner. An illuminated slide -rule dial is em- $2695* 
ployed for frequency indication. Step -by -step 
instructions and large pictorial diagrams INCLUDING NEW 

assure success. EXCISE TAX 

(With Cabinet) 
Shpg. Wt. 7 Lbs. 

HEATHKIT BROADBAND AM TUNER KIT 
This AM tuner has been designed especially for high -fidelity 
applications. It incorporates a low- distortion detector, a 
broadband IF, and other features essential to usefulness in 
high -fidelity. Special voltage -doubler detector employs crystal 
diodes for low distortion. Sensitivity and selectivity are excel- 
lent. Audio response is t I DB from 20 CPS to 2 kc, with 5 
DB of pre- emphasis at 10 kc to compensate for station roll -off. 
Covers the standard broadcast band from MODEL BC -1 
550 to 1600 kc. Incorporates a 10 kc whistle - 
filter and provides a 6 DB signal -to -noise 
ratio at 2.5 UV. RF and IF coils are pre - 
aligned, and power supply is built -in. Incor- 
porates AVC, two outputs, and two antenna 
inputs. 

October, 1956 

$2695 
INCLUDING NEW 

EXCISE TAX# 
(With Cabinet) 

Shpg. Wt. 8 Lbs. 

HEATHKIT ELECTRONIC CROSS -OVER KIT 
This unusual device functions to separate low frequencies and 
high frequencies so that they may be fed to separate amplifiers 
and to separate speakers. This eliminates the need for conven- 
tional cross -over circuits, since the Model XO -I does the com- 
plete job electronically. Cross -over frequencies of 100, 200, 
400, 700, 1,200, 2,000 and 35,000 CPS are selectable with front 
panel controls on the XO -1, and a separate level control is 
provided for each channel. Minimizes inter - 
modulation distortion problems. Handles un- MODEL XO.1 limited power, since frequency division is 
accomplished ahead of the power stage. $'895 
Attenuation is 12 DB per octave. with sharp v 
"knee" at cut -off frequency. Shpg. Wt. 6 Lbs. 
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HEATHKIT ADVANCED- DESIGN 

MODEL 
W -5M 

Shpg. Wt. 31 Lbs. 
Express Only 

MODEL W -5-'; 
Consists of Model W -5M 
plus Model WA -P2 pre- 
amplifier. 

Shpg. Wt. 38 Lbs. 
Express only.... $81.50$ 

* Full 25 watt output with KT- 
66 output tubes. 

* All connectors brought out 
to front chassis apron. 

* Protective cover over all . 

above -chassis components. 

41 

HEATHKIT DUAL -CHASSIS -WILLIAMSON TYPE 

HIGH FIDELITY AMPLIFIER KIT 

This, 20 -watt high- fidelity amplifier employs the famous Acro- 
sound Model TO -300 "ultra -linear" output transformer and 
uses 5881 output tubes. The power supply is built on a separate 
chassis, and the two chassis are inter -connected with a power 
cable. This provides additional flexibility in mounting. Fre- 
quency response is t 1 DB from 6 CPS to 150 kc at I watt. 
Harmonic distortion is only 1% at 21 watts, and IM distortion 
is only 1.3 . at 20 watts. (60 and 3,000 CPS). Output impe- 
dance is 4, 8, or 16 ohms. Hum and noise are 88 DB below 20 
watts. A very popular high- fidelity unit employing top -quality 
components throughout. 
MODEL W -3M: Shpg. Wt. 29 Lbs. Express only $49.75 

MODEL W -3: Consists of Model W -3M plus Model WA -P2 pre- 
amplifier. Shpg. Wt. 37 Lbs. Express only $71.50* 

HEATHKIT 7 -WATT 
AMPLIFIER KIT 
This amplifier is more limited 
in power than other Heathkit 
models, but it still qualifies as 
a high- fidelity unit, and its per 
formance definitely exceeds 
that of many so- called "high - 
fidelity" phonograph ampli- 
fiers. Using a tapped- screen 
output transformer of new de- 
sign, the Model A -7D provides 
a frequency response of 11/2 
DB from 20 to 20,000 CPS. Total distor- 
tion is held to a surpris- MODEL A -7D ingly low level. Output 
stage is push pull, and 9865 separate bass and treble 
tone controls are pro- INCLUDING NEW 

vided. Shpg. Wt. 10 Lbs. EXCISE TAX# 

MODEL A -7E: Similar to the A -7D, except 
that a 12SL7 tube has been added for pre - 
amplification. Two inputs, RIAA compensa- 
tion, and extra gain. $20.35$ 

HIGH FIDELITY 

Amplifier Kit 
This 25 watt unit is our finest high -fidelity amplifier. Using 
a special design peerless output transformer, and KT -66 
output tubes by Genalex, the Model W -5M provides per- 
formance characteristics unsurpassed at this price level. 
Frequency response is ± 1 DB from 5 to 160,000 CPS 
at 1 watt. Harmonic distortion is less than 1% at 25 watts 
and 1M distortion is less than 1% at 20 watts (60 
and 3,000 CPS, 4 to 1) . Hum and noise are 99 DB 
below 25 watts. Damping factor is 40 to 1. Input voltage 
for 5 watts output is 1 volt. Tubes employed are a pair 
of 12AU7's, a pair of KT -66's and a 5R4GY rectifier. 
Measures 13- 3/32" W. x 81/2" D. x 81/4" H. Output im- 
pedance is 4, 8, or 16 ohms. Featured, also, is the "tweeter 
saver" which suppresses high frequency oscillation, and a 
new type balancing circuit requiring only a voltmeter for 
indication. This balance is easier to adjust, and results in 
a closer "dynamic" balance between output tubes. The 
Model W -5M provides improved phase shift character- 
istics, reduced IM and harmonic distortion, and improved 
frequency response. Conservatively rated high -quality com- 
ponents are used throughout to insure years of trouble -free 
operation. No technical background or training is required 
for assembly. Step -by -step instructions are provided for 
every stage of construction, and large pictorial diagrams 
illustrate exactly where each wire and component is to be 
placed. An amplifier for music lovers who can appreciate 
subtle differences in performance. Just ask the audiofile 
who owns one! 

HEATHKIT SINGLE CHASSIS -WILLIAMSON TYPE 

HIGH FIDELITY AMPLIFIER KIT 

The 20 -watt Model W -4AM Williamson type amplifier is a 
tremendous high -fidelity bargain. Combining the power sup - 
ply and main amplifier on one chassis, and using a special- 
design output transformer by Chicago Standard brings you 
savings without a sacrifice in quality. Employing 5881 output 
tubes, the frequency response of the W -4AM is t 1 DB from 
l0 CPS to 100 kc at 1 watt. Harmonic distortion is only 2.7% 
at this same level. Output impedance is 4, 8, or 16 ohms. Hum 
and noise are 95 DB below 20 watts. 

MODEL W -4AM: Shpg. Wt. 28 Lbs. Express only $39.75 

MODEL W -4A: Consists of Model W -4AM plus Model WA -P2 pre- 

amplifier. Shpg. Wt. 35 Lbs. Express only $61.50$ 

HEATH COMPANY 
A Subsidiary of Daystrom, Inc. 

BENTON HARBOR 15. MICH. 

HEATHKIT 20 -WATT HIGH FIDELITY AMPLIFIER KIT 

This high -fidelity amplifier features full 20 -watt output using 
push pull 6L6 tubes. Built -in preamplifier provides 4 separate 
inputs, selected by a panel- mounted switch. It has separate 
bass and treble tone controls, each offering 15 DB boost and 
cut. Output transformer is tapped at 4, 8, 16, and 500 ohms. 
Designed primarily for home installations, but also used ex- 
tensively for public address applications. True MODEL A -96 
high -fidelity performance with frequency re- 
ponse of 1 DB from 20 CPS to 20,000 CPS. $3550 
Total harmonic distortion only 1% (at 3 DB 
below rated output). Shpg. Wt. 23 Lbs. 

92 RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


All prices marked with a $ include a 10 a/ 
federal excise tax that now applies to receivers, tuners and some amplifiers, even though they may 
be in kit form. Since the tax is in effect as of July 5, 
1956, we have y no choice but to reflect it in our 
prices. This note is just to let you know 

kit increasing our prices on 
n 

some kits, but merely 
including this new tax them. 

Thank you, 
HEATH COMPANY 

HEATHKIT HIGH FIDELITY 

Range Extending 
SPEAKER SYSTEM KIT 

High quality speakers of special design - 15" woofer 
and compression -type super -tweeter. 
Easy -to- assemble cabinet of furniture -grade plywood. 

AL Attractively styled to fit into any living room. 
Matches Model SS -1. 

This range extending unit is designed especially for use with the Model SS -1 speaker 
system. It consists of .a 15" woofer, providing output between 35 and 600 CPS, and 
a compression -type super- tweeter that provides output between 4,000 and 16,000 
CPS. Cross -over frequencies are 600, 1,600, and 4,000 CPS. The SS -1 provides the 
mid -range, and the SS -1B extends the coverage at both ends of the spectrum. Together, 
the two speaker systems provide output from 35 to 16,000 CPS within ± 5 DB. 
This easy -to- assemble speaker enclosure kit is made of top -quality furniture -grade 
plywood. All parts are pre -cut and pre -drilled, ready for assembly and the finish of 
your choice. Complete step -by -step instructions are provided for quick assembly by 
one not necessarily experienced in woodworking. Coils and capacitors for proper MODEL 
cross -over network are included, as is a balance control for super- tweeter output SS -1 B 
level. The SS -1 and SS -1B can provide you with unbelievably rich audio reproduction, 
and yet these units are priced reasonably. The SS -1B measures 29" H. x 23" W. x 
171/2" D. The speakers are both special- design Jensens, and the power rating is 35 
watts. Impedance is 16 ohms. 

,999, 
Shpg. Wt. 80 Lbs. .- 

r 

I 

I i 
October, 1956 

HEATHKIT HIGH FIDELITY SPEAKER SYSTEM KIT 

MODEL 
SS -1 

$3995 
Shpg. Wt. 30 Lbs. 

* Special design bass -reflex enclo- 
sure. 

* Two separate speakers for high and low fre- 
quencies. 

* Kit includes all parts and complete instructions 7 for assembly. 

ducted -port, 

This speaker system is a fine reproducer in its own right, covering 
50 to 12,000 CPS within ± S DB. However, the story does not .end 
there. Should you desire to expand the system later, the SS -1 is 
designed to work with the SS -1B range extending ¡snit - providing 
additional frequency coverage at both ends of the spectrum. It can 
fulfill your present needs, and still provide for the future. The SS -1 
uses two Jensen speakers; an 8" midrange- woofer, and a compression - 
type tweeter. Cross -over frequency is 1,600 CPS, and the system is 
rated at 25 watts. Nominal impedance is 16 ohms. The cabinet is a 
ducted -port bass -reflex type. Attractively styled, the Model SS -1 
features a broad "picture- frame" molding that will blend with any 
room decorating scheme. Pre -cut and pre -drilled wood parts are of 
furniture grade plywood. The kit is easy -to- build, and all component 
parts are included, along with complete step -by -step instructions for 
assembly. Can be built in just one evening, and will provide you with 
many years of listening enjoyment thereafter. 

HEATH COMPANY A Subsidiary of Daysfrom, Inc. BENTON HARBOR 15, MICH. 

ORDER 
BLANK 
NOTE: All prices subject to 
change without notice. 
Enclosed find ( ) check ( ) 
money order for 
Please ship C.O.D. ( ) postage 
enclosed for pounds. 
On Express orders do not in- 
clude transportation charges - they will be collected by 
the express agency at time of 
delivery. 
ON PARCEL POST ORDERS in- 
clude postage for weight shown. 
ORDERS FROM CANADA and 
APO'S must include full remit- 
tance. 

Name SHIP VIA 
Post 

Way Way 

D Parcel 
Address Express 

City & Zone State 
D Best 

PRINT) Best 

QUANTITY ITEM MODEL NO. PRICE 

J 
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TUBE TESTERS 

New 
Features! 

Model 648P 
Dynamic 
$114.95 net 
Fastest Dynamic Tube Tester made, yet it's fully 
flexible for all receiving types, new and old. 
The set -up time is actually less than the warm - 
up time of the tube. New Variable Sensitivity 
Shorts Test shows leakage up to 2.0 megohms. 
Metered plate current shows tube condition. 
Meter calibrated in Good -Bad as well as Percent 
of relative micromhos. Automatic Line Voltage 
Indicator, Life Line Indicator, New Zig Zag Roll 
Chart locates tube types much faster, TV types 
separated for even faster locating. 

Low -Cost 

Forty -Hiner 
with Plug -In 
Accessories 

$49.95 net, Accessories extra 

A good, basic tube tester, with plug -in accesso- 
ries for performing a wide variety of additional 
tests. Accessories may be added any time, per- 
mit testing tubes for filament current and high 
resistance shorts, as well as checking selenium 
rectifiers. Lever action shows which pins are 
connected. Sensitive shorts test. Line Voltage 
Indicator. A tremendous value. 

Ne171111.1M11111M 
Portable 

Dynamic 
Model 561 

$89.95, net 

Employs famous Jackson Dynamic principle, ap- 
plying separate voltages to each tube element. 
High voltage power supply for most accurate 
tests. Improved switching system gives simpli- 
fied, fast operation. Filament voltages for the 
very latest TV types. Fully portable case finished 
in harmonizing gray and green, tough plastic fab- 
tic Built -in roll chart, with free replacement 
service for one year. 

Test Data an New Tube Types 
for All Jackson Testers Appears 

Monthly on Page 65 of PF Reporter 

'Quiet Ewa ke adTut uipitutt 
16 -18 S. PATTERSON BLVD., DAYTON 2, OHIO 

In Canada: The Canadian Marconi Company 

RADIO & 

TELEVISION 
NEWS 

TV Camera 
.14M ntrt 

Ln 

1M11Yt)1Y11A43. 

The Signal Corps' newest combat camera is battery- operated 

and weighs a mere 8 pounds. Picture quality is excellent. 

THE compact, portable, self -con- 
tained combat television camera 

shown on this month's cover is the 
Signal Corps Engineering Labora- 
tories' answer to the problem of 
tactical reconnaissance without en- 
dangering the lives of advance 
scouts. 

By carrying his own battery pack, 
the armed TV "roving reporter" is 
freed for the first time from the 
cumbersome cable connections that 
harnessed him to a source of power 
and limited his movements afoot. 

The Signal Corps cameraman can 
now reach previously inaccessible 
spots. He can move unhampered 
over ditches and through streams, 
and through protective forests and 
hedgerows. 

His mission completed, the TV 
scout can proceed to a new location 
taking his "electronic eye" with him. 

The camera used in this portable 
system weighs a mere 8 pounds 
while the transmitter, complete 
with a built -in power supply, 
weighs 47 pounds. The transmitter 
is back packed and the camera can 
be carried in one hand, leaving the 
other hand free to carry necessary 
weapons. 

Since the transmitted image from 
this unit is said to be equal or bet- 
ter than commercial quality, the 
Signal Corps suggests that this 
equipment may have wide civilian 
application in "on- the -spot" news 
reporting, for floor interviews at 
large gatherings, for covering 
sports events, and for rescue and 
search operations of all types. 

The transmitter is AM with 1.5 
watts average power and 2 watts 
peak. The bandwidth is a nominal 
12 mc. with video bandwidth 4.5 mc. 
Operating frequency is 360 mc. and 

the antenna is an omnidirectional 
ground plane. The final amplifier 
tube is a 5893 pencil triode. The 
transmitter and sync generator are 
crystal -controlled. The system will 
net with all commercial facilities 
when its Signal Processing Unit is 
included. 

The transmitter is powered by a 
five -cell rechargeable silver zinc 
battery which will operate contin- 
uously for two hours. 

The camera has four interchange- 
able lenses including a wide angle 
to view a broad section, a tele- 
photo for far -away subjects, and a 
"zoom" lens for quick change of 
magnification. It has a pistol grip 
to help steady the camera and 
"pan" the action. The camera can 
also be mounted on a tripod for 
unattended operation. 

A TV receiver, which feeds sev- 
eral Display Units (each mounting 
a. 10" picture tube), is used to pick 
up the transmissions. The receiver 
can be mounted in a jeep or used in 
a foxhole. The jeep's electrical sys- 
tem provides all needed power at the 
receiving point. Commercial power 
or regular household current can 
also be tapped. 

To prevent interception, the cam- 
era unit can be used with a cable 
between transmitter and receiver. 
With power packaged in the trans- 
mitter, cable size is four times 
smaller than earlier models. 

The audio channel for this entire 
television link is provided by sep- 
arate, self- contained, portable two - 
way transceivers. 

This newest unit in the Army's 
arsenal of combat equipment is be- 
ing made by Radio Corporation of 
America to Signal Corps specifica- 
tions. 30 
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Radar Used 

for 

Electronic Surveying 
Radar ruler measures distances 
up to 50 miles within a few 
feet. Uses portable computer. 

RADAR, the electronic eye that spots 
planes and catches speeders, now has 

a new use -measuring great distances 
for the surveyor. With the "radar 
ruler," developed by the Army's Signal 
Corps Engineering Laboratories, he can 
measure off 50 miles- precise to with- 
in a few feet -in a single giant leap. 

Designed under Signal Corps contract 
by Motorola Inc., the new system uses 
two separate jeep -portable radar sta- 
tions, one at each end of the distance 
to be measured. The long -range elec- 
tronic beans easily penetrates fog, dark- 
ness, and foliage -impossible with con- 
ventional transit, plumb line, and range - 
pole. The electronic rangefinder is de- 
signed to replace standard surveying 
gear when long range and speed are es- 
sential. 

The entire radar station, a 25 -foot 
collapsible antenna mast and three met- 
al suitcases filled with electronic equip- 
ment, weighs only 200 pounds. It fits 
easily into the back of a jeep and can 
be set up and operated by one man. 

A pair of antennas placed at the two 
distant points play radar catch with a 
signal, bouncing it back and forth 
thousands of times a second. Automatic 
computers count the catches and regis- 
ter the distance in terms of the time 
the signal takes to make 10,000 round 
trips. Using a simple chart, the opera- 
tor can quickly convert this reading to 
a high precision point -to -point measure- 
ment. 30 

Radar antenna, mounted on a collapsible 
mast in background, readily sees through 
foliage, bad weather, and darkness. A 
small jeep- mounted computer takes survey 
readings that are converted to distance. 

October, 1956 

Look for this brand mark 
-only genuine Perma -Tube 

gives you this protection 

Here's why . . . sturdy steel PERMA -TUBE 

is stronger than any other television mast 
1. Its resistance to bending is five times stronger than 

structural aluminum. 

2. Its resistance to deflection is three times stronger than 
structural aluminum. 

3. Its resistance to destruction by wind -force is twice 
as strong as structural aluminum. 

ADDITIONAL REASONS FOR USING PERMA -TUBE EVERY TIME 

PERMA -TUBE IS CORROSION PROOF ... it's treated with 
vinsynite -then coated inside and outside with a metallic vinyl 
resin base. - 

PERMA-TUBE IS EASILY INSTALLED ... it's the only mast 
with both ends of the joint machine fitted. 

ONLY GENUINE . PERMA -TUBE GIVES THIS PROTEC- 
TION AND SERVICE ... look for this brand mark ... accept 
no claims from substitute materials. 

STEEL 

For complete information and scientific data 
write to: Jones and Laughlin Steel Corporation, 
Department 495, 3 Gateway Center, Pittsburgh 
30, Pa. 

Jones a Laughlin 
STEEL CORPORATION - PITTSBURGH 
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>\ . r RIER CATALOG 
R PER BOOKS HE P YOU 

KNOW MORE... DO MORE... EARN MORE! 

3 NEW Ride, Boots 
ARITHMETIC FOR ENGINEERS 

(5th Edition, Revised) 
by Charles B. Clapham 
An outstanding text on practical, ele- 
mentary mathematics for shop machin- 
ists, shop mechanic trainees, tool and die 
maker trainees, mechanical engineering 
students at the industrial level, mechani- 
cal drafting trainees ... and all others 
who want to learn the elementary math- 
ematics of Mechanics. 
Written for use in schools or home study. 
Ideal for industrial upgrading. 
More than 390 numerical examples of 
solutions fully explained. More than 
1,950 problem exercises, with answers. 
Cloth Bound, 558 pp., 51/z x 81 /2 ", illus. 
#183 Only $6.50 

BASICS OF PHOTOTUBES 

& PHOTOCELLS 

by David Mark 
Phototubes and photocells are promi- 
nently used in a great many applications 
of electronic devices. Science, industry, 
government agencies, television, and 
many communication facilities employ 
them. This book is devoted to the ex- 
planation of the principles and practices 
surrounding phototubes and photocells, 
with the utmost in visual presentation 
to make the subject most understand- 
able. It is tantamount to a "picture 
course" ... yet it is authoritative and 
modern. 
Soft Cover, 136 pp., 5% x 81/2 ", illus. 
#184 Only $2.90 

INTRODUCTION TO PRINTED CIRCUITS 
by Robert L. Swiggett 
Here is a really comprehensive text on 
PRINTED CIRCUITS, the recent devel- 
opment that has revolutionized the elec- 
tronics industry. The author, who is an 
acknowledged expert on the subject, 
gives complete coverage to the various 
manufacturing processes used. Numer- 
ous practical applications are discussed, 
and the maintenance techniques peculiar 
to printed circuits are clearly explained. 
This authoritative book is of particular 
interest to technicians, engineers . . . 

and all industrial personnel who are as- 
sociated with any phase of commercial 
or military electronics production. 
Soft Cover, 112 pages, 51/2 x 81/2", illus. 
#185 Only $2.70 

BASIC, HOW -TO BOOKS 

BASIC ELECTRICITY 
BASIC ELECTRONICS 

BASIC SYNCHROS & SERVOMECHANISMS 
by Van Valkenburgh, Nooger, Neville, Inc. 
The fabulous picture -text books that 
teach faster and easier! The theory, 
principles, and practice of electricity, 
electronics, and synchros and servos are 
here presented in a manner that permits 
a rapid grasp of the fundamentals of 
these vitally important subjects. Over 
2,000 specially prepared illustrations 
present, explain, and make every topic 
discussed picture -clear. 

BASIC ELECTRICITY 
#169 Soft Cover: 5 volumes, 624 pp., 

6 x 9" Only $9.00 per set. 
#169 -H, Cloth Bound: all 5 volumes in 

a single binding....Only $10.50 

BASIC ELECTRONICS 
#170 Soft Cover: 5 volumes, 550 pp., 

6 x 9" Only $9.00 per set. 
#170 -H, Cloth Bound: all 5 volumes in 

a single binding....Only $10.50 

BASIC SYNCHROS & 
SERVOMECHANISMS 
#180 Soft Cover: 2 volumes, 270 pp., 

6 x 9" Only $5.50 per set. 
#180 -H, Cloth Bound: both volumes in 

a single binding Only $6.95 

BASIC VACUUM TUBES & THEIR USES 
by Rider & Jacobowitz 
A text devoted to the fundamentals of 
vacuum tubes and their uses. Covers 
diodes, triodes, and multi -electrode tubes. 
The book is written on an elementary 
level, with the minimum of mathematics. 
It is intended to convey a solid founda- 
tion for understanding electron tube be- 
havior, which foundation may serve as 
a base for more advanced knowledge of 
vacuum tubes. Covers electron theory, 
rectification, amplification, oscillation, 
characteristic curves, and tube con- 
stants. 
Soft Cover, 208 pp., 51/2 x 81/2 ", illus. 
#171 Only $3.00 

171 -H, Cloth Bound Only $4.50 
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UNDERSTANDING VECTORS & PHASE 
by Rider & Uslan 
Vectors are the tools of the engineer. 
This book makes this mathematical tool 
usable by all ... even those who have 
had no engineering training. 
Soft Cover, 160 pp., 51/4. x 71/4 ", illus. 
#103 Only $ .99 

HOW TO USE METERS 
by John F. Rider 
Explains in detail the construction and 
operation of all types of electrical 
meters. Gives special emphasis to the 
details of what kinds of meters to use 
for making different kinds of measure- 
ments in electronic and electrical equip- 
ment. Also explains how to make the 
measurement ... namely, where to con- 
nect the meters. 
Soft Cover, 144 pp., 51/2 x 81/2 ", illus. 
#144 Only $2.40 

HOW TO USE TEST PROBES 
by A. Ghirardi & R. Middleton 
The only book of its kind! Complete 
step -by -step explanations with practical 
examples of applications of all types of 
test probes used with test scopes, 
VTVM's, and VOM's. 
Soft Cover, 176 pp., 5% x 81/2 ", illus. 
#165 Only $2.90 

HOW TO USE 

SIGNAL & SWEEP GENERATORS 
by J. Richard Johnson 
Discusses all types of signal and sweep 
generators, and their applications in 
AM, FM radio, and TV. 
Soft Cover, 144 pp., 51/2 x 81/2 ", illus. 
#147 Only $2.10 

FUNDAMENTALS OF TRANSISTORS 
by Leonard Krugman 
Explains the BIG thing in electronics 
today ... the transistor! Written by one 
of the pioneers in transistor develop- 
ment, this book deals with basic opera- 
tion, characteristics, performance, and 
application. The subject is made com- 
pletely understandable to all. 
Soft Cover, 144 pp., 51/2 x 8% ", illus. 
#160 Only $2.70 

ELECTRONICS TECHNOLOGY SERIES 
edited by Alex. Schure, Ph.D., Ed.D. 
An economically priced series of books 
devoted to the explanation of the basic 
concepts and principles of individual 
phases of electronics technology. Each 
book deals with a specialized subject; 
groups of these books form broad cate- 
gories in the study of electronics tech- 
nology. 
Aimed for use by students in technical 
institutes, junior colleges, adult educa- 
tion classes, vocational schools teaching 
electronics technology, operators of com- 
munication equipments such as radio 
amateurs, commercial ship and broad- 
cast station operators, electronics lab- 
oratory technicians, and experimenters 
who desire a more than casual under- 
standing of the subjects covered. 
Soft Covers, 5% x 81 /z ", illus. 

RC & RL TIME CONSTANT 
#166 Only$ .90 
F -M LIMITERS & DETECTORS 
#166 -2 Only $..90 
FREQUENCY MODULATION 
#166-3 Only $ .90 

CRYSTAL OSCILLATORS 
#166 -4 Only $1.25 
A -M DETECTORS 
#166 -5 Only $1.25 ' 

LIMITERS & CLIPPERS 
#166-6 Only $1.25 
MULTIVIBRATORS 
#166-7 Only $ .90 
R -F TRANSMISSION LINES 
#166 -8 Only $1.25 
AMPLITUDE MODULATION 
#166-9 Only $1.25 
BLOCKING OSCILLATORS 
#166 -10 Only $1.25 
WAVE PROPAGATION 
#166-11 Only $ .90 
SUPERHETERODYNE CONVERTERS & I -F 

AMPLIFIERS 
#166-12 Only $ .90 
INVERSE FEEDBACK 
# 166 -15 Only $ .90 
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V - RADIO THEORY 

ENCYCLOPEDIA ON CATHODE -RAY 
OSCILLOSCOPES & THEIR USES 

by Rider & Uslan 
The most complete reference book on the 
subject of oscilloscopes and their uses. 
Standard throughout the world. Fully 
and clearly describes the test oscillo- 
scope, its construction, capabilities, and 
applications to all kinds of uses . 

electronic laboratory, industrial, elec- 
trical and electronic maintenance, engi- 
neering, and communication. Profusely 
(3,000) illustrated. 
Cloth Bound, 1,008 pp., 81/2 x 11 ". 
#133 Only $11.50 

OBTAINING & INTERPRETING 
TEST SCOPE TRACES 

by John F. Rider 
Explains screen traces seen on test oscil- 
loscopes in clearly understandable, non - 
mathematical language. Contains over 
800 scope traces in the sinusoidal family, 
square, rectangular, trapezoidal, saw - 
toothed, differentiated and integrated 
waveforms. Shows ideal and practical 
examples with description and explana- 
tion to foster recognition. It also deals 
with alignment waveforms and response 
waveforms for all varieties of communi- 
cation equipment. Shows how to connect 
the scope and operate the scope for 
many varieties of observations. 
Soft Cover, 190 pp., 51/2 x 81/2", illus. 
#146 Only $2.40 

TELEVISION -HOW IT WORKS 
(2nd Edition) 

by J. Richard Johnson 
The most modern and authoritative text 
describing the theory of operation of 
all black- and -white television receivers. 
Each part of the receiver is explained 
in thorough detail and in a manner that 
makes the functioning of the compo- 
nents and the organization of the cir- 
cuitry completely understandable. A 
prerequisite for the use of the book is 
familiarity with radio receivers. Writ- 
ten at the TV technician and TV tech- 
nician- student level. Illustrated with 
specially prepared drawings to accom- 
plish the utmost in visualization, clarity 
of presentation, and comprehension. 
Leather Finish MARCO cover, 352 pp., 
5% x 8%", illus. 
#101 Only $4.60 
#101-H, Cloth Bound Only $5.50 

TV & ELECTRONICS AS A CAREER 

by Kamen & Dorf 
A detailed guidebook to a profitable 
career in the electronics industry. A 
number of experts describe the oppor- 
tunities available in electronics ... how 
to prepare for them ... how to go about 
getting the job desired. Deals with 
broadcasting, manufacturing, engineer- 
ing, and servicing ... in all their aspects. 
Cloth Bound, 336 pp., 5% x 81/2 ", illus. 
#137 Only $2.50 
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UHF PRACTICES & PRINCIPLES 
by Allen Lytel 
A clear discussion of UHF concepts, 
circuits, transmitting and receiving 
equipment, practical applications, etc. 
Cloth Bound, 400 pp., 51/2 x 8% ", illus. 
#141 Only $6.60 

TV PICTURE PROJECTION & ENLARGEMENT 
by Allen Lytel 
This is the story behind TV picture 
enlargement by means of viewing lenses 
and projection systems. Explains the 
WHY and HOW for adjusting these 
receivers. A time -saving, money- making 
book! 
Cloth Bound, 190 pp., 5% x 81/2 ", illus. 
#128 Only $3.30 

TV - RADIO SERVICING 

HOW TO TROUBLESHOOT A TV RECEIVER 
by J. Richard Johnson 
A book written for the newcomer, to aid 
in a systematic procedure for trouble- 
shooting. An easily understandable, 
step -by -step guide. 
Soft Cover, 128 pp., 51/2 x 81/2 ", illus. 
#152 Only $1.80 

TV TROUBLESHOOTING & REPAIR 

GUIDEBOOK 
by R. G. Middleton 
VOLUME 1: For the serviceman requir- 
ing practical, down -to -earth servicing 
information on TV receivers. Shows how 
to recognize symptoms through the use 
of picture tube patterns and scope wave- 
forms. Much valuable data on the use of 
test equipment. 
Soft Cover, 204 pp., 81 /2 x 11 ", illus. 
#140 Only $3.90 
VOLUME 2: A gold mine of information 
on troubleshooting front ends, servicing 
the video I -F strips, faults in video 
amplifiers, trouble analysis in sound I -F 
and detector systems, etc. 
Soft Cover, 160 pp., 8% x 11 ", illus. 
#140-2 Only $3.30 

TV SWEEP ALIGNMENT TECHNIQUES 
by Art Liebscher 
An expert of long standing explains in 
detail the principles and practices of 
alignment techniques for television re- 
ceivers. This is the most complete ex- 
planation of the subject available in any 
textbook. Covers the front end, the 
video and sound I-F's, the sound chan- 
nel, and response curves of the video 
amplifier. 
Soft Cover, 128 pp., 51/2 x 81 /2 ", illus. 
#145 Only $2.10 

HOW TO LOCATE & ELIMINATE 
RADIO & TV INTERFERENCE 
by Fred D. Rowe 
An expert from the Northern California 
Electrical Bureau tells how to locate 
sources of radio and TV interference and 
how to correct them. This is not a theory 
or "perhaps" book. Its content is com- 
pletely practical ... tells what to do and 
how to do it. It deals with all varieties 
of interference -producing sources. 
Soft Cover, 128 pp., 5% x 81 /z ", illus. 
#158 Only $1.80 

PICTURE BOOK OF TV TROUBLES 
by Rider Lab. Staff 
A fabulous series of definitive, practical 
books that teach recognition of faults 
in TV receivers. Shows incorrect wave- 
forms and resultant picture tube pat- 
terns caused by defective components, 
which are identified. Correct waveforms 
and schematics are also shown. Used in 
many TV schools and by tens of thou- 
sands of technicians. 
Soft Covers, 51/2 x 81/2 ", illus. 

VOL. 1: HORIZONTAL AFC- OSCIL- 
LATOR CIRCUITS 
#168, 80 pp. Only $1.35 
VOL. 2: VERTICAL SWEEP- DEFLEC- 
TION CIRCUITS 
#168 -2, 96 pp. Only $1.80 
VOL. 3: VIDEO I -F & VIDEO AMPLI- 
FIER CIRCUITS 
#168 -3, 96 pp. Only $1.80 
VOL.4: AUTOMATIC GAIN CONTROL 
CIRCUITS 
#168 -4, 96 pp. Only $1.80 
VOL.5: HORIZONTAL OUTPUT & H -V 
CIRCUITS 
#168-5, 108 pp. Only $1.80 
VOL. 6: HORIZONTAL & VERTICAL 
SYNC CIRCUITS 
#168 -6, 120 pp. Only $1.80 
VOL. 7: SOUND CIRCUITS & L -V 
POWER SUPPLIES 
#168 -7, 64 pp. Only $1.50 

HANDBOOK OF 630 -TYPE TV RECEIVERS 

by Miller & Bierman 
Deals with ALL versions of the famous 
630 -type receivers made up to 1955. Ex- 
plains modifications and circuit improve- 
ments made by various manufacturers, 
and includes 26 pages of troubleshooting 
charts. A book every technician can use 
to major advantage! 
Soft Cover, 200 pp., 51/2 x 81/2 ", illus. 
#174 Only $3.50 

TECHNICIAN'S GUIDE TO 

TV PICTURE TUBES 
by Ira Remer 
A TV picture tube servicing guide for 
the TV service technician. Explains the 
care, handling, and maintenance of all 
kinds of picture tubes and the related 
components, yokes, ion traps, focus 
coils, etc. Completely practical . . 

understandable and usable. 
Soft Cover, 160 pp., 51/2 x 81/2", illus. 
#163 Only $2.40 

HOW TO INSTALL TV ANTENNAS 
by Samuel L. Marshall 
An illustrated "antenna bible" for the 
TV installation man, technician, or stu- 
dent. Tells everything concerning the 
installation of TV antennas: safety pre- 
cautions, erecting towers and masts, 
fringe installations, wind and ice load- 
ing problems, types of antennas and 
when to use them, rigging, roofing, and 
masonry work. How to do the job RIGHT 
. easily, quickly, safely, and eco- 
nomically! 
Soft 

1 /% illus. Cover, 128 pp., 5% x 8Only 
$ 
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V - RADIO SERVICING 

RECEIVING TUBE 

SUBSTITUTE GUIDEBOOK 
by H. A. Middleton 
The fabulously popular receiving tube 
substitution guidebook. , 

Lists 2,500 
radio -television tube substitutions in 
numerical sequence with accompanying 
wiring instructions showing the original 
and substitute tube socket illustrations. 
Answers all tube substitution problems. 
Soft Cover, 224 pp., 81/z x 11 ", illus. 
#135 Only $3.00 
FIRST SUPPLEMENT 
750 completely new and different radio - 
television tube substitutions not listed 
in the basic edition. Special section on 
tube substitution in television receivers. 
Soft Cover, 48 pp., 81/2 x 11 ", illus. 
#139 Only $ .99 
SECOND SUPPLEMENT 
The second supplement features 134 TV 
picture tube substitutions, as well as 
more than 190 radio -television receiving 
tube substitutions. All are listed in 
numerical sequence with wiring instruc- 
tions and original and substitute tube 
socket illustrations. Used in conjunction 
with the basic edition and the first sup- 
plement volumes, it is the most complete 
coverage available on tube substitutions. 
Soft Cover, 48 pp., 8% x 11 ", illus. 
#139-2 Only $ .99 

SERVICING TV VERTICAL AND 
HORIZONTAL OUTPUT SYSTEMS 
by Harry Thomas 
Technicians and students will here find 
a complete discussion of vertical and 
horizontal output systems and their 
operation. 
Soft Cover, 176 pp., 5% x 81/2 ", illus. 
#150 Only $2.40 

TV FIELD SERVICE MANUALS 

WITH TUBE LOCATIONS 
edited by Harold Alsberg 
This practical series of manuals fur- 
nishes tube layouts in TV receivers, 
adjustment instructions, and lists more 
than 40 different trouble symptoms for 
each model, showing tubes to check, 
parts to check, and adjustments to make. 
Shows tuner dial stringing, key voltages, 
series filament wiring, and all other per- 
tinent information necessary for TV 
servicing in the home. Also very handy 
to have in the shop. The volumes are 
organized according to manufacturers. 
Coverage starts with 1947 production. 
Soft Covers (spiral bound), 51/2 x 81/2 ", 
illus. 
VOL. 1: Admiral, Affiliated Retailers 
(Artone), Aimcee (AMC), Air King, Air 
Marshall, Allied Purchasing, Andrea, 
Arvin, Automatic. 
#155 Only $2.10 
VOL. 2: Bendix, Capehart, CBS- Colum- 
bia, Crosley, Dumont. 
#155-2 Only $2.40 
VOL. 3: Emerson, Fada. 
#155 -3 Only $2.10 
VOL. 4: GE, Hallicrafters, Hoffman. 
#155-4 Only $2.40 
VOL. 5: Motorola, Philco. 
#155-5 Only $2.40 
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TV REPAIR QUESTIONS & ANSWERS 
by Sidney Platt 
A very practical and extremely useful 
series of question and answer books on 
the troubles in, and the repair of, TV 
receivers. Each book covers a separate 
section of the receiver and the series 
follows the sequence of the signal as it 
advances through the receiver. 
Soft Covers, 5% x 81/2", illus. 
VOL. 1: FRONT ENDS 
#173, 128 pp. Only $2.10 
VOL. 2: VIDEO CIRCUITS 
#173 -2, 128 pp. Only $2.10 
VOL. 3: SYNC & SWEEP CIRCUITS 
#173-3, 140 pp. Only $2.10 
VOL. 4: DEFLECTION & H -V 
CIRCUITS 
#173-4, 128 pp. Only $2.10 
VOL. 5: SOUND & L -V CIRCUITS 
#173-5, 128 pp. Only $2.10 

ADVANCED TELEVISION SERVICING 
TECHNIQUES 
by Zbar & Schildkraut 
A complete advanced TV servicing 
course, developed by the Radio- Electron- 
ics- Television Manufacturers Associa- 
tion, and made available to you at the 
incredibly low price of $4.55, complete! 
Shows you how to use every conceivable 
type of test equipment, how to service 
every part of a TV receiver. 
Soft Covers, 81/2 x 11 ". 
MAIN TEXT, 176 pp., illus. 
#161 Only $3.60 
LABORATORY WORKBOOK, 32 pp. 
#161 -2 Only $ .95 
INSTRUCTOR'S GUIDE. 
Available to schools only, at no charge. 

TV MANUFACTURERS' 
RECEIVER TROUBLE CURES 
edited by Milton Snitzer 
Gives you specific TV receiver troubles, 
and the cures specified by the set manu- 
facturer. Listings are by manufacturer, 
model, and chassis number. Saves you 
time, helps you earn more! 
Soft Cover, 51/2 x 81/2 ", illus. Each vol- 
ume over 115 pp. 
VOL. 1: Covers complete details on sets 
produced by mfrs. (listed in alphabetical 
order) from Admiral to Dumont. 
#143 Only $1.80 
VOL. 2: Covers mfrs. from Emerson to 
Jackson. 
#143 -2 Only $1.80 
VOL. 3: Covers mfrs. from Kaye- Halbert 
to Philco. 
#143 -3 Only $1.80 
VOL. 4: Covers mfrs. from Philhar- 
monic to Shaw. 
#143 -4 Only $1.80 
VOL. 5: Covers mfrs. from Sparton to 
Zenith. 
#143 -5 Only $1.80 
VOL. 6: All new coverage, through 1954, 
no duplications ... Admiral to Firestone. 
#143-6 Only $1.80 
VOL. 7: New coverage, from General 
Electric to Raytheon. 
#143-7 Only $1.80 
VOL. 8: New coverage, from RCA to 
Zenith. 
# 143 -8 Only $1.80 

RADIO 

RADIO OPERATOR'S LICENSE 

Q & A Manual (5th Edition) 
by Milton Kaufman 
The standard text in schools teaching 
commercial radio operating. Completely 
up to date. Questions and answers and 
follow -through discussion on all funda- 
mentals required for all kinds of com- 
mercial radio licenses. The follow - 
through discussion is the key to the 
success of this book. It supplements the 
standard answer to a question, and 
furnishes such explanatory detail as 
makes answering the FCC multiple 
choice questions very easy. These fol- 
low- through discussions afford a com- 
plete understanding of the questions and 
answers. Abundant illustrations make 
the technical questions and answers 
picture -clear. Ideal for the student who 
desires his commercial "ticket." Also an 
indispensable reference volume for the 
licensed operator. Based on government 
study guide and supplementary FCC 
releases. 
Cloth Bound, 766 pp., 51/2 x 81/2 ", illus. 
#130 Only $6.60 

ELEMENT VIII -SHIP RADAR TECHNIQUES 
Questions, answers, and discussions on 
radar, taken from the text of the fore- 
going Radio Operator's License Q & A 
Manual. 
Soft Cover, 32 pp., 5% x 81/2 ", illus. 
#130-A Only $ .78 

BROADCAST OPERATOR'S HANDBOOK 

(2nd Edition) 
by Harold E. Ennes 
Deals with the practical considerations 
of radio broadcasting and its equipment. 
Covers operating procedure in control 
rooms, the master control, remote con- 
trols, and the transmitter. Technical 
data for operators and technicians, in- 
cluding vital preventive maintenance. 
Intended for students, and veteran oper- 
ators who wish to keep abreast of cur- 
rent practices in the field. 
Cloth Bound, 448 pp., 51/2 x 81/2 ", illus. 
#138 Only $5.40 

RADIO RECEIVER LABORATORY MANUAL 
by Alex W. Levey, B.A., M.S. 
A workbook of experiments, designed for 
students of radio and radio servicing. 
Covers the construction, analysis, test- 
ing, and repair of a radio receiver. Ac- 
quaints the student with necessary ser- 
vicing equipment. There are 33 experi- 
ments in all, including 6 demonstration - 
experiments. 
Soft Cover, 110 pp., 81/2 x 111/2 ", illus. 
#178 Only $2.00 

FM TRANSMISSION & RECEPTION 

(2nd Edition) 
by Rider & Uslan 
Covers FM broadcasting of all kinds and 
explains theory and functioning of FM 
transmitters and receivers. Also includes 
TV receivers, with details of . mainte- 
nance operations on all FM circuits of 
all kinds of receivers. 
Cloth Bound, 460 pp., 5% x 81/2 ", illus. 
#102 Only $4.95 
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RADIO TROUBLESHOOTING GUIDEBOOK, 
Vol. 1 

by Rider & Johnson 
A practical guide to the fundamental 
principles underlying radio receiver op- 
eration. A special section is devoted to 
trouble diagnosis, the recognition of 
faults, and their repair. No mathematics 
is used. The theory section considers 
each part of the receiver, and the 
troubleshooting section is organized ac- 
cording to symptoms and parts of the 
receiver that should be checked to estab- 
lish the fault. For radio service tech- 
nicians, students, and experimenters. 
Written on an elementary level. 
Soft Cover, 160 pp., 51/2 x 81/2", illus. 
#149 Only $2.40 

HOW TO INSTALL & SERVICE AUTO RADIOS 
by Jack Darr 
An expert who does this work daily gives 
practical, detailed instructions on how 
to install and service all types of auto- 
mobile radios. This is not a schematic 
book. It is a book devoted to answering 
all of the problems related to auto radio 
servicing. It is completely practical in 
every respect. Also shows how to set up 
an auto radio service shop. 
Soft Cover, 128 pp., 51/2 x 81/2", illus. 
#159 Only $1.80 

COLOR TV 

INTRODUCTION TO COLOR TV 
(2nd Edition) 
by Kaufman & Thomas 
A revised, up -to -date edition of a best 
seller in books on TV. New edition con- 
tains full information on the latest and 
larger screen picture tubes, simplified 
receiver circuitry, etc. Most up -to -date 
introduction to color television available. 
Soft Cover, 160 pp., 51/2 x 81/2", illus. 
#156 Only $2.70 

COLOR TELEVISION RECEIVER PRACTICES 
by Hazeltine Corp. Lab. Staff 
Prepared by experts, this book covers 
every major aspect of color TV receivers, 
including the latest 21" picture tube and 
its required circuitry. For anyone who 
wishes a solid grounding in color tele- 
vision, this volume is ideal. Destined to 
become a standard reference work on 
the subject. 
Soft Cover, 208 pp., 51/2 x 81/2 ", illus. 
#162 Only $4.50 
#162 -H, Cloth Bound Only $6.00 

HIGHLIGHTS OF COLOR TELEVISION 
by John R. Locke, Jr. 
A "quickie" text on color television re- 
ceiver principles for those who are 
familiar with black- and -white receivers. 
Soft Cover, 48 pp., 51/2 x 81/2 ", illus. 
#157 Only $ .99 

COLOR TV DICTIONARY 
by J. Richard Johnson 
First complete explanation of color tele- 
vision terms with definitions that every- 
one (service technicians, students, and 
engineers interested in color television) 
must be familiar with, More than 50 
illustrations. 
Soft Cover, 72 pp., 51/2 x 81/2 ", illus. 
#164 Only $1.25 
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HI -FI, SOUND. 

HI -FI LOUDSPEAKERS & ENCLOSURES 
by Abraham B. Cohen 
A long- needed book, destined to become 
a classic volume in hi -fi literature. Com- 
pletely covers the subject. Answers all 
your questions about loudspeakers and 
enclosures, design, cross -over networks, 
construction of own networks, etc. 
Leather Finish MARCO Cover, 51/2 x 
81 /2 ", illus. 
#176 Only $4.60 
#176 -H, Cloth Bound Only $5.50 

GUIDE TO AUDIO REPRODUCTION 
by David Fidelman 
Treats the design, construction, assem- 
bly, and testing of sound reproduction 
systems and components. Discusses 
pickup devices, preamplifiers, amplifiers, 
A -F networks, loudspeakers, and enclo- 
sures. It also deals with magnetic re- 
cording and the measurement of quality 
in audio reproducing systems. Written 
for the audio enthusiast with technical 
background, the sound man, the techni- 
cian, and electronics experimenters. 
Soft Cover, 240 pp., 51/2 x 81/2", illus. 
#148 Only $3.50 

HOW TO SELECT AND USE 
YOUR TAPE RECORDER 
by David Mark 
Written for the USER: music lovers, 
businessmen, lawyers, engineers, 
teachers, etc. Step -by -step instructions 
on set -up and using procedures for all 
applications in the home, office, and pro- 
fessional activities. Also a Buyer's Guide 
in selecting a machine to suit individual 
requirements. 
Soft Cover, 148 pp.; 51/ x 81/2 ", illus. 
#179 Only $2.95 

HOW TO SERVICE TAPE RECORDERS 
by C. A. Tuthill 
Tells you what you need to know about 
the tape recorder and its operation. Ex- 
plains the types of circuits, drive mecha- 
nisms, troubleshooting, and repair. 
Soft Cover, 160 pp., 51/2 x 81 /2 ", illus. 
#167 Only $2.90 

:ó`¡ 
%; 

HIGH FIDELITY SIMPLIFIED 
by Harold D. Weiler 
Gives you the complete hi -fi story, and 
answers all questions about tuners, 
changers, amplifiers, tape recorders, 
speakers, record players, etc. There is 
no other book like it! 
Soft Cover, 224 pp., 51/2 x 81/2 ", illus. 
#142 Only $2.50 

RIDER'S SPECIALIZED 
TAPE RECORDER MANUAL, Vol. 1 

A fact -filled, 288 page manual devoted 
to servicing information on tape re- 
corders manufactured by the 12 most 
prominent producers from 1950 through 
1954. Covers operation, adjustments, 
trouble diagnosis, and repair of 88 dif- 
ferent models. Contains schematics, 
voltage data, tube complement and lay- 
out, exploded views and mechanical as- 
semblies, troubleshooting charts, and 
electrical and mechanical parts lists. The 
manufacturers included are: Bell & 
Howell, Brush, Crescent, Daystrom, 
Eicor, Pentron, RCA, Revere, V -M, 
Webster -Chicago, Webster Electric, 
Wilcox -Gay. 
Soft Cover, 288 pp., 81/2 x 11 ", illus. 
#6001 Only $4.50 

NEW... 
INDIVIDUAL TV DIAGRAMS 

ask your jobber 

about Rider's 

SDO 
( ESS-DEE-O ) 

50° .., you'll like it ! 
Buy these books at your electronics parts jobber, book store, or 
department store book department. Look for this Rider Book Seller. Ç 
If your jobber, book store, or department store does not sell the 
Rider books you want, mail this coupon for prompt delivery. 
ORDER TODAY! Add state and city sales tax where applicable. 
Canadian prices approximately 5% higher. 

JOHN F. RIDER PUBLISHER, INC. 
480 Canal Street, New York 13, N. Y. a 
Enclosed is $ Please rush the books I have circled. k 

101 137 143 -2 146 155 -4 162 

101 -H 138 143 -3 147 155 -5 162 -H 
102 139 143-4 148 156 163 

103 139 -2 143 -5 149 157 164 

128 140 143 -6 150 158 165 

130 140 -2 143.7 152 159 166 

130 -A 141 143.8 155 160 166.2 
133 142 144 155 -2 161 166 -3 
135 143 145 155 -3 161 -2 166 -4 

166 -5 166-16 169 173 -3 

166 -6 167 169 -H 173 -4 180 -H 
166 -7 168 170 173 -5 183 

166 -8 168 -2 170 -H 174 184 

166 -9 168 -3 171 176 185 

166 -10 168 -4 171 -H 176 -H 6001 

166 -II 168 -5 172 178 

166 -12 168 -6 173 179 

166 -15 168.7 173 -2 180 

Name 

Address 

City Zone State 
L RNIOJ 
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FIRST IN EXACT REPLACEMENT. 

Electronic Brain 

Controls 

Airborne Guns 
Defensive system of B -52 

intercontinental H -bomb 

carrier employs computer. 

HVO -45 FOR EXACT REPLACE- 

MENT IN WESTINGHOUSE . . . 

covers 13 chassis. Another in the 
complete Merit line of exact and 
universal transformers, yokes and 
coils. Merit is the only manufac- 
turer of transformers, yokes and 
coils who has complete produc- 
tion facilities for all parts sold 

under their brand name. 

M e r 1 t 
MERIT COIL & TRANSFORMER CORP. 
4427 N. CLARK ST., CHICAGO 40, ILL. 

100 

THE eagle -eyed aerial gunner, often 
called the fightingest sharpshooting 

man aboard our bombers aloft, has 
been given an electronic brain. Now, 
the era of expecting gunners, by them- 
selves and unassisted by modern sys- 
tems science, to lead and track and 
shoot down an attacking fighter is an- 
dent history. The gunner in today's 
Air Force is a man trained to monitor 
an electronic system, which increases 
his effectiveness. In either the "op- 
tical mode" of operation, employing a 
greatly advanced optical gunsight, or 
in the fully automatic "radar mode" 
the system, designed and manufac- 
tured by Arma, will out -think an en- 
emy jet pilot and out -shoot an attack- 
ing fighter flashing in for the kill at 
speeds faster than sound. 

From the time the system sights a 
target, which is before the human eye 
can see it, and is "locked" on to it, 
until the time the guns are aimed for 
the kill -no more than three seconds 

Complete defensive system being installed 
in tail of B -52 let bomber above. Photo 
at left shows completed installation. The 
top "blister" houses a portion of the opti- 
cal gunsight, while the tracking radar an- 
tenna is housed within the lower "blister." 
The automatically controlled turret with 
its 4 50- caliber machine guns is also seen. 

elapse. During this brief time, full in- 
formation as to distance and direction 
and speed of the target is gathered 
the fire control problem is set up and 
solved, the guns are trained with 
proper lead to have the projectiles 
where the target will be when the 
projectiles get there and, in addition; 
the gunner is signalled to squeeze his 
handgrip. The system knows not only 
where the attacking fighter is every 
instant, but also where it is going to 
be the next few instants. It "knows" 
all this in a fraction of the time re- 
quired for the simplest sort of human 
computation. The automatic turrets re- 
lentlessly follow every move of the 
"bandit." 

Range, range rate, angular positions, 
own speed, enemy's speed, air tern - 
perature, altitude, roll and pitch of 
own ship, trajectory characteristics - 
all these and many other factors are 
involved and all are continuously 
changing faster than a human brain 
can sense. 

The system continually searches the 
sky for an attacking enemy under all 
conditions of visibility under glaring 
sunlight, darkness, fog, or clouds. -3C1- 

(A) Basic fire control problem which is set up and solved by computer in defensive 
weapons system. (B) Basic information flow diagram showing raw information fed into 
computer. which then issues a gun order that operates on the turret to aim the guns. 
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VHF -UHF 
MODEL 690 
VHF - UHF MARKER GENERATOR: 

Has crystal controlled frequency 
coverage from 4.25 to 225 MC, all 
on fundamentals. Provides dual mark- 
ers with any TV Sweep Generator. 
The 45 inches of dial can easily be 
self -calibrated to within crystal accu- 
racy (.05%). Features picture and 
sound frequencies directly calibrated 
on the dial. There is no counting of 
beats -no interpolation -no remem- 
bering of frequencies. Has complete 
RF coverage up through channel 83. 
Through use of the 690 it is now 
possible to view two markers at once 
on the response curve. 

This unit features another HICKOK 
FIRST -A Non -Parallax shadow type 
dial provides a 300% magnification of 
scale, permitting exact settings for most 
accurate readings, and can be viewed 
from any angle without error. 

o 'ó 
q .o 

MODEL 691 
HETERODYNED MARKER ADDER: 

This unit heterodynes the outputs of 
the 690 and 695 so os to prevent over-'' - 
loading. The 691 provides a marker 
visible at all times (Including trap, 
points) and will not change in ampli - 
tude or distort the response curve. 

MODEL 695 
SWEEP GENERATOR: 

A completely new All- Electronic Sweep 
Generator. There ore no moving parts to 
produce vibration or to wear out. This unit 
features a sweep signal that is absolutely 
linear and without amplitude modulations. 

The 695 is triple shielded to insure minimum 
leakage. Signal can be attenuated to 3 
microvolts. Bias voltage is variable from 0 
to 12 volts. Extra strong signal permits 
accurate front -end alignment. 

Ask Your Parts Jobber For A Demonstration Today! 

ITHE HICKOK ELECTRICAL INSTRUMENT COMPANY I 
10524 Dupont Avenue Cleveland 8, Ohio 10524 Dupont Avenue Cleveland 8, Ohio 

CALENDAR 
9 

o_ f EVENTS Al 26 

OCTOBER 9 -10 
Conference on Computer Applications. 
Sponsored by Armour Research Founda- 
tion. Information on meeting available 
from Joseph J. Kowal, Conference Sec- 
retary, Armour Research Foundation, 10 

West 35th Street, Chicago 16, Illinois. 

OCTOBER 11 -12 
National Noise Abatement Symposium, 
Sherman Hotel, Chicago, Illinois. Spon- 
sored by Armour Research Foundation. 
Write Joseph J. Kowal, Conference Sec- 
retary, Armour Research Foundation, 10 
West 35th Street, Chicago 16, Illinois, 
for details on meeting. 

OCTOBER 11 -12 
URSI Fall Meeting, University of Califor- 
nia, Berkeley. Further information and 
details on program are available from 
John P. Hagen, Secretary, USA National 
Committee, URSI, Washington 25, D. C. 

OCTOBER 12, 13, 14 
High Fidelity Musk Show, Hotel McAl- 
lister, Miami, Florida. Sponsored by 
Rigo Enterprises, Inc. 

OCTOBER 15 -17 
Radio Fall Meeting. Sponsored by the 
Institute of Radio Engineers and the Ra- 
dio- Electronics -Television Manufacturers 
Association. Hotel Syracuse, Syracuse, 
New York. Details from Mr. V. Graham, 
RETMA, 11 West 42nd Street, New York 
26, New York. 

OCTOBER 25, 26, 27 
High Fidelity Music Show, Hotel Adol- 
phus, Dallas, Texas. Sponsored by Rigo 
Enterprises, Inc. 

NOVEMBER 14, 15, 16 
Symposium on Optics and Microwaves. 
Sponsored by Institute of Radio Engi- 
neers, George Washington University, 
and The Optical Society of America. 
Lisner Auditorium, George Washington 
University, Washington, D. C. 

HAM FESTS 

OCTOBER 6 

Syracuse V.H.F. Club Second Annual 
V.H.F. Round -up, Martin's Restaurant, 
Liverpool, New York. Preregistration is 
required. Tickets are $3.75 each. They 
are available from James V. O'Hern, 
W2WZR, 103 W. Roswell Avenue, Ned - 
row, New York. XL's and XYL's cordially 
invited. 

October, 1956 
101 

www.americanradiohistory.com

www.americanradiohistory.com


HTTE S.T: 
RADIO 
KIT LINE 
TODAY! 

Deluxe MULTIPLE 

TRANSISTOR 
RADIO KIT 

Finest kit of its type today! 
Matched Transistors; Ger- 
manium Diode; printed cir- 
cuit; Loopstick; tuning dial; 
2 penlight batteries; unbreakable 
case. In good location operates 
small speaker. Simple, illustrated 
instructions. 

Model MTK 
List $12.49 

Model GDK 
List $5.95 

GERMANIUM DIODE 
LOOPSTICK RADIO KIT 

Educational, fascinating, loads of fun. Com- 
plete with earphone and aerial kit. Profes- 
sional metal chassis; slide rule dial; Loopstick. 
Only screwdriver needed for assembly. Clear, 
illustrated, step -by -step instructions. 

TRANS - 
ATOMIC 

TRANSISTOR 

RADIO KIT 

Model TTK List $8.95 

Another popular Superex kit. Matched Tran- 
sistor and Germanium Diode; Loopstick; Slide 
Rule Dial; Unbreakable plastic case; 2 penlight 
batteries. Easy assembly with screwdriver. 
Simple, illustrated instructions. 

Sensiphone Earphones 
Deluxe Models 

Contains features found in most 
expensive earphones. Powerful Al- 
nico V magnets; balanced dual 
coil construc- 
tion; excep- 
tional sensitiv- 
ity & tone. 
Featherweight. 

Double Phones (2,000 
ohms) List $3.49. 
Single (1,000 ohms); 
List $1.98. 

NEW TRANSISTOR LOOPSTICKS 

51/2" 
FLAT 

LOOPSTICK 

List $2.75 

Contains full instructions including suggested circuits. 

a c 

high Q. Tapped for 
transistor use. 

7 FLAT LOOPSTICK 
(max. power) 

LIST $3.00 

Ri 
TRANSISTOR 

VARI -LOOPSTICK 

List $1.25 

Specially designed and engineered for 
maximum transistor set performance. 
Micrometer adjustment. Extremely sen - 

sitive, compact. Has impedance tap 
to match transistors. 

fine 
products 

of 

ON/es 
CORP. Super 4 Radford Place,D Yonkers, N. Y. 

READ ABOUT A GREAT NEW MAGAZINE 

BY THE PUBLISHER OF RADIO & TELEVISION NEWS 

SEE PAGE 181 

LEARN TV At the most practical 
school in the west' 

Work on late model sets -using modern equipment and service techniques: under qualified technician instructors. 
Short resident and correspondence courses -no unnecessary math or theory -also UHF and Color TV. 

APPROVED FOR VETERANS ... day and nits classes. 
Write for free literature, Dept. IA for residence -Dept. IAC for correspondence. 

4570 Firestone Blvd., Box 359 
South Gate, California V.S.I. TELEVISION SCHOOL 
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Giant Paraboloid 
for 

Scatter Studies 
Tests completed on 60 -foot 
precision microwave antenna 
designed for scatter signals. 

ALTHOUGH most present microwave 
communications systems utilize 

"line of sight" transmission paths, 
studies during the past few years have 
shown that useful amounts of micro- 
wave energy can be transmitted 
around the earth's curved surface be- 
yond the horizon. The mechanism 
which makes this possible is not fully 
understood, but scattering by atmos- 
pheric irregularities appears to play 
an important role. To study the char- 
acteristics of this "scatter propaga- 
tion," Bell Telephone Laboratories en- 
gineers have designed and built one of 
the world's largest precision micro- 
wave antennas at Holmdel, New Jer- 
sey. Built of aluminum, the solid sur- 
face of this research tool is a parabo- 
loid accurate to about 3 /in of an inch. 
The paraboloid alone weighs 51/2 tons 
and it, together with its supporting 
and steering structure, is designed to 
withstand 100 mile -per -hour winds. 

The antenna is intended for use at 
frequencies of 460 to 4000 mc., but was 
also tested at 9400 mc. Using cali- 
brated pyramidal horns as standards, 
the gain was found to be 37 db at 460 
mc., 55 db at 3890 mc., and 61 db at 
9400 mc. Half -power beam widths at 
these frequencies were 2.45 °, 0.3 °, and 
0.14° respectively, very close to the 
computed values. Over -all perform- 
ance, not only in gain and beam width 
but also in cleanness of the radiation 
patterns and in minor lobe structure, 
was excellent even at the highest fre- 
quency. 

Rear view of 60 -foot experimental 
antenna at Holmdel. New Jersey site 
of the Bell Telephone Laboratories. 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


i. 

ou get the most for your money in 

ALLIED over light-kits 
o 

..FINEST ELECTRONIC EQUIPMENT IN MONEY -SAVING KIT FORM 

Build Your Own Quality 

Equipment at Substantial Savings 

Buy With Confidence From the Pioneers in Electronic Kits 

LOWEST COST -our huge buying 
power means biggest savings for you. 
You do the easy assembly and your 
finished instrument is equal in perform- 
ance and appearance to equipment 
selling for several times the remarkably 
low KNIGHT -KIT price. 

ADVANCED DESIGN - months of re- 
search, development and field- testing 
go into each KNIGHT -KIT to bring you 
the latest advances in quality design. 
And to assure top performance, premium 
quality parts are supplied in each kit. 

EASIEST TO ASSEMBLE -all chassis 
and panels are punched; all parts are 
clearly identified- resistors are mounted 
on cards and values are shown. Instruc- 
tion manuals are a marvel of clarity, 
featuring "Step- and -Chek" assembly, 
"King- Size" diagrams and "Spotlight" 
pictorials. All you need are soldering 
iron, pliers and screwdriver. 

ALLIED stakes its 36 -year repu- 
tation in the Electronics field on 
your complete success and fullest 
satisfaction with KNIGHT -KITS. 

TEST EQUIPMENT HAM GEAR HOBBYIST KITS HI -FI KITS 

Model F -146 

$4950 

LATEST 

PRINTED 
CIRCUIT 

NEW knight -kit LOW COST 
GENERAL -PURPOSE 5" OSCILLOSCOPE KIT 

Outstanding value in an all -new, highly versatile 5" oscilloscope kit. 
Perfect for visual display of all commonly encountered waveforms. Ex- 
cellent for AM, FM and TV servicing, plus other high- frequency appli- 
cations. An easy -to- build, easy -to -use, dependable performer that 

matches or beats commercially wired 'scopes selling at several times more. Up- to -the- 
minute kit design features printed circuit, laced wiring harness, and pre -cut wires for 
quick and easy assembly. Has 4 sweep ranges, 15- 150,000 cps. High vertical sensitivity: 
25 rms millivolts /inch; input impedance, 3.3 megs and 45 mmf; response down only 
3 db at 700 kc. Horizontal sensitivity, 70 rms my /inch; response, down only 3 db at 
200 kc; input impedance, 2.2 megs and 30 mmf. Deluxe features include DC positioning 
controls for fast trace positioning; blanking circuit on all ranges to eliminate retrace 
lines; graph scope screen and internal, regulated calibrating voltage for highly accurate 
signal measurements; frequency- compensated vertical attenuator; provision for internal 
or external, positive or negative synchronization; Phantastron linear sweep generator; 
high 2nd anode voltage for high,intensity trace. Kit is complete with 5" CRT and all tubes -ready for assembly. Blue steel case with "disappearing" handle. Handsome 
panel in contrasting gray. Size, 14% x 93 x 16" deep. Shpg. wt., 40 lbs 
Model F -146. Complete 5" Oscilloscope Kit. Net only 
F -148. RF Demodulator Probe Kit. Net only $3.45 
F -147. Low -Capacity Probe Kit $3.45 

$49.50 

EASY 

PAYMENT TERMS 

If your total KNIGHT -KIT 

order is over $45, take 

advantage of our liberal 

Time Payment Plan - 
only 10% down. Write 

for application form. 

ALL PRICES NET F.O.B. CHICAGO 

Model F -123 

$44" 

NEW knight -kit TV -FM 
SWEEP GENERATOR KIT 

Guaranteed Linearity Fool -proof Calibration 
Wide -Range Coverage Electronic Blanking 

All -new; precision- designed for lab use, TV and FM servicing, pro- 
duction line testing. Covers 300 kc to 250 mc continuous on 4 bands 
(all fundamentals). Center frequencies of VHF TV channels appear 
on scales. Exclusive KNIGHT -KIT sweep circuit assures almost 
perfect linearity -RF sweep output in excess of 0.15 volts, flat 
within 1 db, is available on all bands. Sweep width continuously 
variable, 0 -13 mc. Crystal -controlled marker oscillator with dual 
crystal socket and selector switch. Phase control provides blanking 
shift, 0 to 180 °. Step -type and continuous output controls; separate 

marker amplitude control. Filter connected to 0 -50 mc output jack provides 20 db 
attenuation of frequencies above 50 mc. to assure pure, fundamental output. 5 -volt 
horizontal sweep voltage (for scope) available from front panel. Professional- looking 
blue -finish steel case with gray panel. Has "disappearing" handle. 8M x 12 x 7 y ". With 
all parts, tubes, test cable, solder and multi -color pre -cut wire. Less . crystal. Shpg. 
wt., 13M lbs. 
Model F -123. TV -FM Sweep Generator Kit. Net only $44.75 
P -286. 4.5 me Crystal (.005%). Net $4.80 
P -143. 5.0 mc Crystal (.02%). Net $3.95 
P -145. 10.7 me Crystal (.02%). Net $3.95 

order fro ALLIED RAD I O, 
100 N. WESTERN AVE., CHICAGO 80, ILLINOIS 

SEE FOLLOWING PAGES 
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ALLI ED'S own knight -kits ... better by far 
knig ht-kit 5 " ALL- PURPOSE WIDE -BAND OSCILLOSCOPE KIT 

2 Printed Circuit Boards 5 Mc Width for Color TV 

Wide -band, 5" Oscilloscope; equals or betters the performance of commercially - 
wired 'scopes costing several times the price. Two printed circuit boards and 
laced wiring harness assure wiring accuracy and reduce assembly time. Ideal 
for lab use, color TV servicing and high frequency applications. Provides 
unusually wide sweep range -from 15 to 600,000 cps. Locks in at frequencies as 

high as 9 mc. Vertical response, 5 cycles to 5 mc. Response, down only 1 db at 3.58 mc color 
burst frequency; down only 3 db at 5 mc. High vertical sensitivity of 25 my /inch. Input capacity 
20 mmf and 3.5 megs. Outstanding features: cathode -follower vertical and horizontal inputs; 
2nd anode provides 1400 volts high -intensity trace; push -pull vertical and horizontal amplifiers; 
positive and negative locking; faithful square wave response; frequency- compensated attenu- 
ator; Z -axis input for intensity modulation; one volt P -P calibrating voltage; astigmatism con- 
trol; blanking circuit to eliminate retrace lines; DC positioning control. Complete with CRT, 
all tubes and parts. Handsome, professional, blue- finished steel case with "disappearing" 
handles. 14% x 9% x 16 ". Shpg. wt., 40 lbs. 
Model F -144. Wide -Band 5" Oscilloscope Kit. Net only $69.00 
F -148. Demodulator Probe. Net ..$3.45. F -147. Low Capacity Probe. 12 mmf. Net.... $3.45 

NEW knight -kit 
VOLTAGE CALIBRATOR KIT 

Model 1275 
F -136 

Permits the use of any scope 
as a precision peak -to -peak 
AC voltmeter. Provides a true 
square -wave voltage on scope 
screen. Range switch and cali- 

brated potentiometer permit selecting any voltage be- 
tween .01 and 100 volts, in 4 ranges. Fifth position of 
switch feeds external signal to scope for comparison. 
Constant output on line volt. variation from 80 -135 v. 
±6% on all ranges. Shunt capacitance only 15 mmf. 
Use any 20,000 ohms /volt VOM or a VTVM for initial 
calibration. Direct coupling of output provides ground 
reference for DC scopes. Portable case, 79 x 5% x 43.fí ". 
Ready to build. Shpg. wt., 5 lbs. 
Model F -136. Voltage Calibrator Kit. Net . . . .$12.75 

VISUAL -AURAL SIGNAL TRACER KIT 

A remarkable value in an instrument 
which permits visual and aural signal 
tracing of RF, IF, video and audio 
circuits -has highest gain in its price 
class. Traces the signal from the an- 
tenna to the speaker. Reproduces 
signal at plate or grid connection of 
any stage. Identifies and isolates 
"dead" stages. Features: usable gain 
of 91,000; "magic eye" with cali- 
brated attenuators for signal pres- 
ence indication and stage -by -stage 
gain measurements; built -in 4" PM 
speaker; single probe with plug -in 
head gives instant choice of RF or 
audio tracing. Provides noise test; 
built -in watt meter calibrated from 
25 to 1000 watts; provision for exter- 
nal scope or VTVM. Blue -finish steel 
case. Shpg. wt., 13 lbs. 
Model F -135. Signal Tracer 
Kit. Net only $26.50 

knight -kit LOW COST 

RF SIGNAL GENERATOR KIT 

Build this wide - 
range extremely 
stable RF signal 
generator and save 
two -thirds the cost 
of a comparable 

wired instrument. Ideal for align- 
ment of RF and IF stages in radio 
and TV sets, and for trouble- 

shooting audio equipment. Delivers output on fundamentals from 
160 kc all the way out to 110 mc; useful harmonics to 220 mc. Has 
built -in 400 -cycle sine -wave audio oscillator for modulating RF; 
audio is also available externally. Features high -stability Colpitts 
circuit with precision -wound coils -no calibration necessary. Has 
input for external modulator. Maximum audio output, 10 volts. 
RF output, over 100,000 micro -volts. Step and continuous -type 
output attenuators. With all parts, tubes, wire and solder. Port- 
able case, 7 x 10 x 5 ". Shpg. wt., 10 lbs. 
Model F -145. RF Signal Generator Kit. Net only $19.75 

Model F -145 

19 75 

knight -kit 
AUDIO GENERATOR KIT 

Model F -137 An ideal audio fre- 
quency source for 
checking audio cir- 
cuits and speaker re- 
sponse. Covers: 20 

cps to 1 mc in 5 ranges. Output voltage: 10 volts into 600 
ohms impedance. Offers the flat response of a lab standard - 
±1 db to 1 meg. Generator imp., 600 ohms. Less than 
.25% distortion from 100 cps through the audible range; 
less than .5% when driving 600 ohm load at maximum out- 
put. Cont. var. step- attenuated output. 17 lbs. 
Model F -137. Audio Generator Kit. Net only ....$37.50 

knight -kit RESISTANCE SUBSTITUTION BOX KIT 

Model Simplifies determination of resistor 
F -139 values needed in a circuit. 36 stand- 

ard 1 watt resistance values be- 
tween 15 ohms and 10 megohms 
with an accuracy of 10 %. 18 -posi- 

tion switch; also slide switch for multiplying 
values by 1000. Extra switch wafer serves as 
tie points, eliminating buss bar. 5 x 3 x 2 ". Com- 
plete with test leads and clips. 2 lbs. 
Model F -139. Resis. Sub. Box Kit. Net. $5.95 

knight -kit CAPACITANCE SUBSTITUTION BOX KIT 

Model Makes it easy to find capacitor 
F -138 values needed in a circuit. Provides 

18 standard capacitor values from 
.0001 mfd. to .22 mfd., ±20 %. 
Values are 600 volts, except .15 and 
.22 which are 400 volt. 18- position 

switch selects all values quickly and easily. 
In bakelite case, 5 x 3 x 2 ". Complete with all 
parts, test leads and clips. 2 lbs. 
Model F -138. Cap. Sub. Box Kit. Net ..$5.95 

NEW 

knight -kit 
$3795 

6 -12 VOLT BATTERY ELIMINATOR KIT 

A valuable new unit for servicing 
auto radios, mobile gear, etc. Delivers 
continuously variable filtered DC 
output from 0 to 15 volts. Provides 
DC output at 0 -8 volts or 0 -15 volts. 
Continuous current rating: 12.5 amps 
at 6 volts, 10 amps at 12 volts. Can 
also be used as battery charger. 
Oversize rectifiers and transformer 
for better regulation and long life. 
Two meters provide simultaneous 
current and voltage readings; ranges: 
0 -15 volts DC: 0 -20 amps DC. 
Doubly protected: fused primary and 
automatic -reset overload relay for 
secondary. Heavy -duty binding 
posts. Blue -finish steel case with 
"disappearing" handle. With all parts, 
solder and pre -cut wire. 9 x 12% x 
734". Shpg. wt., 20 lbs. 
Model F -129. Power Supply 
Kit. Net only. $37.95 

$595 

$595 

QUALITY ELECTRONIC TEST EQUIPMENT IN MONEY- SAVING KIT FORM 
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easiest to build ...you get more ...YOU SAVE MORE 

41/2" 
Meter 

Model F -128 1695 
knight -kit 
1000 OHMS /VOLT VOM KIT 

Exceptional accuracy and versa- 
tility at amazing low cost. Ideal 
for service shop, lab and Amateur 
use. Uses 4M" meter (400 micro - 
amp 'movement) with separate 
scales for AC voltage and current, 
DC voltage and current, decibels 
and resistance. 38 ranges include: 

° AC, DC and output volts, 0 -1 -5- 
10-50- 100 -500 -5000 (1000 ohms/ 
volt sensitivity); Resistance, 0- 
1000- 100,000 ohms and 0 -1 meg.; 
Current, AC or DC, 0 -1 -10 -100 
ma and 0 -1 amps; Decibels, -20 
to +69 in 6 ranges. Uses 1% pre- 
cision resistors. 3- position func- 
tion switch and 12- position range 
switch. Complete kit with bake- 
lite case, (6% x 5% x 33/ "), bat- 
tery, pre -cut wire, solder and test 
leads. Shpg. wt., 2M lbs. 
Model F -128. 1,000 ohms/ 
volt VOM Kit. Net only. $lÓ.95 

Model F -140 

$2950 knight -kit 
20,000 OHMS /VOLT VOM KIT 

Outstanding quality and perform- 
ance at extremely low cost. Fea- 
tures 32 ranges; full vision 4%" 
meter; accuracy ±2% of full 
scale; 50 microampere sensitivity 
for 20,000 ohms /volt input resist- 
ance on DC; front panel "zero 
adjust" Single switch selects 
function and range. Range: AC, 
DC and output volts, 0 -2.5, 10- 
50- 250 -1000 -5000; Resistance, 0- 
2000- 200,000 ohms and 0 -20 meg.; 
DC ma, 0 -.1 -10 -100; DC amps, 
0 -1 -10; Decibels, -30 to +63 in 
6 ranges. Uses precision 1% mul- 
tipliers. Moisture -resistant film - 
type resistors. Complete kit with 
bakelite case (6% x 5% x 3 % "), 
batteries, pre -cut wire, solder and 
test leads. Shpg. wt., 5 lbs. 
Model F -140. 20,000 ohms /volt 
VOM Kit. 

$29.50 Net only 

knight -kit RESISTOR - 

CAPACITOR TESTER KIT 
Model F -124 

reMeasu 

res capacitance 
resistance 

checks for opens and 
shorts in paper, mica 

and ceramic capacitors; shows 
power factor of electrolytics. 
Large dial shows capacitance and resistance at a glance; balanced- bridge circuit with "magic eye" null indicator measures power factor from 0 -50 %. Tests capacitors with rated voltages applied. 5 test voltages: 50, 150, 250, 350, 450. Capac- ity ranges: 10 mmf to 1000 mfd in 5 ranges. Resistance ranges: 100 to 50,000 ohms and 10,000 ohms to 5 megs. Accuracy, ±10 %. Auto- matic discharge feature prevents after -test shock. Blue- finished steel case, 5 x 3 x 2 ". With tubes and all parts. Shpg. wt., 8 lbs. 

Model F -124. Resistor- Capacitor Tester Kit. Net only $19.50 

NEW knight -kit TRANSISTOR 
Model F -149 & DIODE CHECKER KIT 

$$50 Checks leakage -to -gain ratio and 
noise level of all junction, point con- tact and barrier transistors. Also 

checks diodes, forward and reverse current con- 
duction of selenium rectifiers; useful for continuity 
and short checks. Easy -to -read meter. Features: 
spring- return leakage gain switch; calibration 
control; separate sockets for PNP and NPN 
transistors. Headphones or signal tracer may be 
used with checker for noise measurements. Case, 
5 x 3 x 2 ". With 223/ volt battery. 2% lbs. 
Model F -149. Transistor Checker Kit. Net .$8.50 

EASY PAYMENT TERMS: If your total KNIGHT -KIT order 
is over $45, take advantage of our liberal Time Payment Plan 
-only 10% down. Write for application blank. 

ALL PRICES NET F.O.B. CHICAGO 

*Av.. .ux._ x WkW M'Met 

knight -kit VTVM KIT 
with Printed Circuit Board 

Model F -125 An extremely stable, 
95 and highly accurate VTVM. Greatly sim- 

plified wiring -entire 
chassis is a printed 

circuit board. Maximum conven- 
ience in arrangement of scales; 3X 
AC and DC scale design permits 
utilization of best portion of each 
scale for most accurate readings. 
Also measures peak -to -peak for 
FM and TV work. Ranges: AC 

P -P volts, 0- 4- 14 -40- 140 -400 -1400 -4000; AC rms volts and 
DC volts, 0- 1.5- 5- 15 -50- 150 -500 -1500; resistance, 0 -1000- 
10K-100K ohms and 0 -1 -10- 100 -1000 megohms; db scale, -10 to +5. AC response, 30 cycles to 3 mc. Low -leakage 
switches and 1% precision resistors. Balanced- bridge cir- 
cuit. 43A" meter, 200 microamp movement. Polarity revers- 
ing switch. Input res., 11 megs. Shpg. wt., 6 lbs. 
Model F -125 Printed Circuit VTVM Kit. Net only . . $24.95 
F -126. Hi- Voltage Probe; extends DC to 50,000 Volts $4.75 
F -127. Hi- Frequency Probe; extends AC to 250 mc..$3.45 

$24 

PORTABLE 
MODEL 

Model F -143 

$295 
knight -kit LOW -COST TUBE TESTER KIT 

Offers high accuracy, top versatility and convenience 
at lowest cost. Tests 4, 5, 6 and 7 -pin large, regular 
and miniature types, octals, loctals, 9 -pin miniatures 
and pilot lamps. Features test for new 600 ma series 

string tubes. Tests for open, short, leakage, heater continuity and quality (by amount of cathode emission). 43" square meter with 
clear "GOOD -?- REPLACE" scale. With line- voltage indicator and 
line- adjust control. Choice of 14 filament voltages from .63 to 117 
volts. Blank socket for future type tubes. Universal -type selector switches for any combination of pin connections. Single -unit, 10 -lever 
function switch. Entire switch assembly is installed as a single unit - saves time and greatly simplifies construction. Illuminated roll chart lists over 600 tube types. Shpg. wt., 14 lbs. 
Model F -143. Counter Model Tube Tester Kit. Net only ... $29.75 
Model F -142. Portable Model Tube Tester Kit. Net only.... $34.75 
F -141. TV Picture Tube Adapter for above. Net only $3.75 

knight -kit LOW -COST 

"IN- CIRCUIT" CAPACITOR CHECKER KIT 
Tests capacitors while they are still wired in 
the circuit! Saves time and bother; an essen- 
tial instrument for the service technician. Just 
press a button and the "magic eye" instantly 
shows opens and shorts (not leakage). Tests 
opens and shorts on any capacitor of 20 mmf 
or greater capacity, even if it is in parallel 
with a resistance as low as 50 ohms. Tests for 
shorts may be made on any capacitor even 
when it is shunted by as low as 20 ohms. 
Blue- finish steel case, 73/4 x 5/4 x 5 ". With 
tubes, all parts, wire and solder. Easy to 
assemble. Shpg. wt., 5 lbs. 

Model F -119. Cap..Checker Kit....$12.50 
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FAMOUS knight -kits FOR HOBBYISTS & EXPERIMENTERS...FASCINATING, INSTRUCTIVE... 

knight -kit 
"SPACE SPANNER" 

BAND SWITCHING 

RECEIVER KIT 

Model $1595 
S -243 

Thrilling Short Wave and Broadcast 

Famous 2 -band AC -DC receiver in easy -to -build kit form at a very 
low price. Pulls in thrilling short -wave (6 to 17 mc) and standard 
broadcast. It's fun listening to amateur, aircraft, police and 
marine radio. Features highly sensitive regenerative circuit. 
Bandswitch selects broadcast or short wave. Has 4" PM speaker and 
beam -power output tube for plenty of volume; headphone connectors 
for weak signal listening; slide switch cuts out speaker. Uses 12AT7 
regenerative detector and audio amplifier, 5005 power output, 35W4 
rectifier. Six controls: Bandspread; Main Tuning; Antenna Trimmer; 
Bandswitch; Regeneration; Audio Gain. Includes tubes and all parts. 
7 x 103 x 6 ". Shpg. wt. 4% lbs. 
Model S -243. "Space Spanner" Receiver Kit. Net only $15.95 
S -247. Matching Cabinet for above. 2 lbs. Net $2.90 

wAMMERMUMIMMIIMN6ROMSEEW 

knight -kit 
"OCEAN HOPPER" RECEIVER KIT 

Tops for exciting broadcast, long wave and short 
wave reception. Highly sensitive regenerative - 
type circuit. Excellent headphone reception; can 
be used with 3 -4 ohm PM speaker on strong 
broadcast band stations. Supplied with plug -in 
coil for standard broadcast; covers long wave 
and popular short wave bands with coils below. 
Pulls in thrilling foreign broadcasts, police, ama- 
teurs and aircraft. Controls: Main Tuning, Band - 
spread, Antenna Tuning. Off -On- Regeneration. 
With all parts and tubes (less extra coils and 
headset). AC or DC. Shpg. wt., 5 lbs. 

$11.75 

Model S -740 $1175 

Model S -740. "Ocean Hopper" Kit 
EXTRA PLUG -IN COILS 

S -741. Long Wave, 155 -470 kc. Net.... ..79¢ 
S -742. Short Wave, 1.65 -470 kc. 
S -743. Short Wave, 2.9 -7.3 mc. Net 
S -745. Short Wave, 7 -17.5 mc. each . ... 65 
S-744. Short Wave, 15.5 -35 mc. 

gNI4p. .. 

Model S -295 $1 
475 

NEW knight -kit TWO -WAY INTERCOM KIT 

New low -cost, easy to build intercom system kit. Ideal for 
use in home or office. Consists of Master unit and Remote 
unit, each with press -to -talk switch. Remote unit may be 
left "open" for answering calls from a distance, for "baby - 
sitting", etc. Remote may also be connected for "private" 
operation- cannot be "listened -in" on, but it can be called 
and can originate calls. Master unit includes high -gain 
2 -stage amplifier; each unit has 4" PM dynamic speaker. 
Complete with Antique White cabinets (4% x 63 x 494"), 
all parts, tubes and 50 feet of cable (up to 200 feet of cable 
can be added). For AC or DC. Shpg. wt., 7 lbs. 
Model S -295. Two -Way Intercom Kit. Net only . .$14.75 

knight -kit 
"RANGER II" SUPERHET RADIO KIT 

Thousands have built and enjoyed the 
"Ranger" Broadcast Band Receiver. Care- 
fully engineered for easy construction and 
powerful, sensitive performance. Latest 
Superhet circuit; tunes 540 to 1680 kc; covers 
entire broadcast band and exciting police 
calls. Features automatic volume control, 
built -in preformed loop antenna, ball- bearing 
tuning condenser. Develops excellent tone 
quality from Alnico V PM dynamic speaker. 
Supplied with following tubes: 12SA7GT con- 
verter; 12SK7GT IF amp.; 12SQ7GT det.- 
AVC- audio; 50L6GT audio output; 35Z5GT 
rect. Complete with handsome brown plastic 
cabinet (6 x 9 x 5) tubes, speaker, all parts, 
and instruction manual. AC or DC operation. 
Shpg. wt., 8 lbs. 
Model S -735. "Ranger II" Superhet 
Radio Kit. Net only . $17.25 

Model S -735 $11725 

knight -kit LOW COST PHONO 
AMPLIFIER KIT 

It's easy to build this 
fine -performing, low - 
cost compact phono 
amplifier. Ideal for use 
in a portable phono- 
graph- simply add any 

record player and a 3 to 4 -ohm speaker. Amplifier works with crystal 
or ceramic cartridges. Inverse feedback circuit for rich, clean tone 
quality. Delivers full 1M-watt output with less than .25 volt input. 
Includes efficient tone control; has AC outlet, controlled from ampli- 
fier switch. Complete with tubes and all parts. Size only 4M x 7 x 4 "- 
fits into almost any portable phono case. Shpg. wt., 3 lbs. 

$8.95 

Model S -790 

$$95 

Model S -790. Phono Amplifier Kit. Net only 

knight -kit 
3-WAY PORTABLE RADIO KIT 

A low -cost portable radio covering the 
full standard broadcast band from 535 
kc to 1650 kc. Delivers excellent recep- 
tion on AC or DC current or from self - 
contained batteries. Sensitive Superhet 
circuit features automatic volume con- 
trol, economical operation. Includes 
powerful 5" Alnico PM dynamic speaker, 
efficient ferrite loop -stick antenna. Sup- 
plied with following tubes: 1R5 con- 
verter; 1U4 IF amplifier; 1U5 detector - 
AVC- audio; 3V4 audio output. Complete 
with attractive portable case (754 x 10 x 
5% "), tubes, speaker, all parts and in- 
struction manual. Shpg. wt., 6 lbs. 
Model S -730. 3 -Way Portable 
Radio Kit (less batteries). Net .$19.95 
J -651. Battery Kit for above $2.50 

Model S -730 $1 995 

FAMOUS knight -kit 
CRYSTAL SET KIT 

Thousands of beginners have 
started in radio and electronics 
by building the KNIGHT -KIT 
crystal set. This feature- packed set delivers 
loud, clear reception of local broadcast stations. 
A germanium crystal diode detector assures 
high sensitivity and simple operation -no crystal adjustment re- 
quired. "Hi -Q" coil boosts sensitivity. Ball- bearing variable capacitor 
for easy tuning. With all parts and simple -to- follow instructions. 
Shpg. wt., 1 lb. 
Model S -261. Crystal Set Kit. Net only $2.15 
S -267. Accessory Kit. 2000 -ohm headphones and all parts 
for outdoor antenna $2.95 

Model S -261 

$215 

Buy with confidence from ALLIED - America's Pioneer in Electronic Kits 
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finest quality electronic equipment in lowest -cost kit form 

EASY -TO -BUILD HIGH PERFORMANCE KITS WIDELY USED BY MANY LEADING TRAINING SCHOOLS 

NEW knight-kit 
ELECTRONIC PHOTOFLASH KIT 

Model S-244 

$2850 t 

New feature- 
Model photoflash 

kit -desz n for 
op qqualit 

r. 

available at a 
money- saving low price. Ideal 
for black and white or color 
photography. Xenon -filled re- 
flector -bulb assembly gives over 

10,000 flashes at less than M f` each! 1/700- second flash 
freezes the fastest action. Has 50 watt -second output. 
Provides light approximating daylight in spectral quality; 
permits the use of outdoor -type film indoors. Film guide 
number for color (ASA10) is 45. Designed for "X" or "O "' 
shutters only. Requires sync cable (available from any 
photo supply dealer) and either battery or AC supply 
listed below. Complete outfit with battery weighs only 35,6 
lbs. Kit includes all parts, carrying case and easy- to- tbllow 
instructions. Shpg. wt., 3 lbs. 
Model 5 -244. Electronic Photoflash Kit. Net . ...$28.50 
S -246. AC Power Supply Kit. Easy to assemble.. $3.75 
J -626. Battery for above (Burgess U -200) $8.47 

knight -kit TRANSISTOR RADIO KIT 
Printed Wiring Works from Penlight Cell 

r 
. ---.-. 

Model Smooth 
S-765 v Variable Capacitor 

Tuning 

Experiment with the marvel of transis- 
tors! Printed circuit requires no wir- 
ing -just assemble with a few solder 
connections and enjoy excellent recep- 
tion over the full AM broadcast band. 
No tubes to burn out -no crystal. Com- 
pact -fits in the palm of your hand - 
operates for months from a single 
penlight cell. Transistor provides plenty 
of power for strong headphone reception. 
Complete with all parts, transistor and 
penlight cell. Shpg. wt., 8 oz. c,t 
Model S-765. Transistor Radio Kit $4.35 
5-266. Accessory Kit. 4000 -ohm head- 
phones and all parts for outdoor an- 
tenna $3.15 

FAMOUS knight -kit LAB KITS 
6 -IN -1 RADIO 10 -IN -1 

LAB KIT LAB KIT 

Model 5 -770 Build Any 
$795 of 6 Electronic 

Projects 

- A fascinating and instructive kit. 
Enables you to build any one of 
the following projects: Standard 
Broadcast Receiver; Wireless 

"Home Broadcaster "; Code Practice Oscillator; Code Practice 
Broadcaster; Signal Tracer; Sine Wave Generator. Perfect for be- 
ginners. Once basic wiring is completed, circuits may be changed 
without soldering. Safe to build and operate; only tools needed are 
screwdriver, pliers and soldering iron. The ideal kit for students and 
beginners in electronics. Kit includes mounting board, tube, all 
parts and easy -to- follow instruction manual. Less headphone (also 
serves as mike). Shpg. wt., 6 lbs. 
Model S -770. "6 -in -1" Lab Kit. Net only $7.95 
J -112. Single 1000 -ohm headphone for above $1.05 
C-100. Antenna kit for above $1.05 

Model S -265 Build Any of $1265 10 Electronic 
Projects 

A wonderfully instructive electron- 
ics kit. Ideal for experimenters, 
beginners -fun to build. Construct 
a sensitive Broadcast Receiver; 
Amplifier (for phono or mike); Wireless Phono Oscillator; Home 
"Broadcast Station "; Code Practice Oscillator; Capacity -Operated 
Relay, or any one of four other fascinating projects. Low voltages; 
safe to build and operate. Only tools needed are soldering iron, 
screwdriver and pliers. Perfect for self- instruction in circuit funda- 
mentals, and packed with practical applications. Kit includes 
mounting board, tubes, all parts, hardware, microphone, and 12- 
page builders' manual. Shpg. wt., 10 lbs. 
Model S -265. "10 -in -1" Lab Kit. Net only $12.65 
J -112. Single 1000 -ohm headphone for above $1.05 
C -100. Antenna Kit for above $1.05 

knight -kit WIRELESS BROADCASTER KIT 
Model S -705 This fascinating unit makes it possible to "broad- 

9 witn phonograph or microphone through any 
$ standard radio receiver up to 50 feet away -with- 

out any connection to the set. May be used with 
crystal or magnetic cartridge, or with microphone. 

Broadcasts a clear, full -toned signal. High -gain stage permits 
using magnetic cartridge without need for external preamp. 

with all parts, tubes, wire and solder (less micro- 
phone). 454 x 5 x 6 ". Easy to assemble. Shpg. wt., 3 lbs. 
Model S -705. Wireless Broadcaster Kit. Net only $9.50 
S-556. Microphone for above with 5 -ft. cable $3.95 

knight -kit PHONO OSCILLATOR KIT 
Model S -760 This low -cost phono oscillator may be used with 

any crystal phonograph for "broadcasting" re- 
$5 85 corded music through any standard radio receiver 

up to 50 feet away. Requires no direct connection 
to radio set. Operates on any frequency between 

600 and 800 kc. Has controls for adjustment of modulation 
level and selection of clear frequency on radio receiver. Uses 
50L6GT tube and 35Z5GT rectifier. Complete with all parts, 
tubes and instructions. 4.4 x 4.14 x 4M". Shpg. wt., 1 lb. 
Model S -760. Phono Oscillator Kit. Net only $5.85 

ALL PRICES NET F.O.B. CHICAGO 

knight -kit 
CODE PRACTICE 
OSCILLATOR KIT 

Model S -239 Transistor 

Powered Powered by 
Penlight Cell 

An ideal code practice oscillator. Uses transis- 
tor circuit. Extremely low current consumption 
-powered by. single penlight battery. Pro- 
vides crisp, clear tone (400 to 600 cps). Has 
input jack for earphone; screw -type terminal 
strip for key. In compact bakelite case (2% 
x 3s/a x 1'/z ") with anodized aluminum 
panel. Complete with all parts, transistor, 
battery and easy -to- follow instructions. Shpg. 
wt., 1 lb. 

Model S -239. Code Practice Kit....$3.95 
See Next Page for Amateur Kits 
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ALLIEDS own knight -kits give you the most for your money 

BUILD YOUR OWN QUALITY HI -FI AMPLIFIER! 

knight -kit 
BASIC 25 -WATT 

LINEAR -DELUXE 

HI -FI AMPLIFIER KIT 

Model S -755 

$4450 

Williamson -Type Circuit 
Printed Circuit Board 

Chrome -Plated Chassis 

This super -quality hi -fi basic amplifier is designed to satisfy the most critical listener. Intended 
for use with tuners incorporating built -in preamp or with separate preamp. Incorporates latest 
Williamson -type circuit and has potted matched transformers. Delivers maximum output of 
45 watts. Frequency response is: _ 0.5 db. 10 cps to 120 kc, measured at 20 watts. Harmonic 
distortion is only .15% right up to 30 watts. Intermodulation distortion is only .27% at 10 
watts and only .4% at 20 watts, using 60 cps and 7 kc, 1:4 ratio. Hum level is -85 db below full 
rated output. Output impedance, 4, 8, 16 ohms. Input voltage for 25 -watt output is 1.8 volts. 
Uses two 12AU7's, two 5881's, and a 5V4. Etched circuit is utilized in voltage amplifier and 
phase inverter stages to speed assembly. Has output tube balancing control, variable damping 
control, and on -off switch. Handsome chrome -plated chassis, 14 x 9 x 2 ". Overall height, 7 ". 
A deluxe true hi -fi amplifier equal in performance to amplifiers selling at over twice the price. 
Complete with all parts and tubes. Easy to assemble. Shpg. wt., 27 lbs. 

$44.50 
5 -759. Metal enclosure for above; black finish. 3 lbs. Net $4.25 
Model S -755. Basic 25 Watt Hi -Fi Amplifier Kit. Net only 

knight -kit 
10 -WATT HI -FI AMPLIFIER KIT 

Chrome -Plated Chassis 
Famous for wide response 
and smooth reproduction 
at low cost. Only 0.5 volt 
drives amplifier to full out- 
put. Frequency response: 

+ 1 db, 30- 20,000 cps at 10 watts. Harmonic 
distortion less than 0.5% at 10 watts. Inter - 
mod. distortion less than 1.5% at full out- 
put. Controls: on- off -volume, bass, treble. 
Input for crystal phono or tuner. Chromed 
chassis; punched to accommodate magnetic 
cartridge preamp. Matches 8 ohm speakers. 
Shpg. wt., 14 lbs. 
Model S -753. Amplifier Kit. Net $23.50 
Model S -235. Preamp Kit for above ...$3.10 
5 -757. Metal Enclosure. 3 lbs $3.95 

Model S -753 

$2350 

knight -Kit 
20 -WATT HI -FI AMPLIFIER KIT 

Model S -750 

53575 
Chrome -Plated Chassis 

True hi -fi for less! Fre- 
quency response, ± 1 db, 
20- 20,000 cps at 20 watts. 
Distortion, 1% at 20 watts. 
Hum and noise level: tuner 

input, 90 db below 20 watts; phono 72 db 
below 20 watts. 4 inputs: magnetic phono, 
microphone, crystal phono or recorder, and 
tuner. Controls: Bass, Treble, Volume, Se- 
lector. With compensation positions for 78 
and LP records. Built -in Preamp. Outputs: 
4, 8, 16 and 500 ohms. 23 lbs. 
Model 5 -750. 20 -Watt Kit. Net .... $35.75 
5 -758. Metal Enclosure. 3 lbs $4.15 
S -752. Chrome -plated escutcheon for cabi- 
net installation of amplifier. Net $1.40 

LOW -COST TOP QUALITY 

KITS FOR THE HAM 

Model S -255 

$4375 

knight -kit 
50 -WATT CW TRANSMITTER KIT 

Built -in Pi -Type Antenna Coupler 

Check the features packed into this 
new transmitter kit and you'll see why 
it's one of the greatest Amateur values 

ever offered. Compact and versatile, it is the perfect 
low -power rig for the beginning Novice or seasoned 
veteran. Features: 50 watts input to 807 final; high - 
efficiency 6AG7 modified -Pierce oscillator takes crystal 
or VFO without circuit changes; bandswitching cover- 
age of 80, 40, 20, 15, 11 -10 meters; pi- section antenna 
output matches line impedances from 50 to 1200 ohms 
-permits use with any type of antenna; no separate 
antenna tuner required. Crisp, clean, cathode keying of 
oscillator and final. Power take -off plug supplies fila- 
ment and B -plus voltages for other equipment. Copper - 
finished chassis and cabinet interior, filtering, shielding, 
bypassing, and coaxial SO -239 antenna connector pro- 
vide excellent TVI suppression. Meter reads either 
plate or grid current of final. Jacks for VFO, crystal and 
key. Supplied with all parts and tubes. Less crystal 
and key. 8/6 x 11146 x 8h ". Shpg. wt., 18 lbs. $43.75 
Model S -255. 50 -Watt Transmitter Kit. Net... 

knight -kit 
SELF- POWERED 

VFO KIT 

Model S -725 

$2850 

Complete with built -in power supply! Careful design 
and voltage regulation assure high stability. Excellent 
oscillator keying characteristics for fast break -in with- 
out clicks or chirps. Full TVI suppression. Has plenty 
of bandspread: separate calibrated scales for 80, 40, -20, 
15, 11 and 10 meters; vernier drive mechanism. 2- 
chassis construction keeps heat from frequency deter- 
mining circuits. Output cable plugs into crystal socket 
of transmitter. Output on 80 and 40 meters. With Spot - 
Off- Transmit switch for "no swish" tuning. Extra 
switch contacts for operating relays and other equip- 
ment. With all parts and tubes. 8 lbs. 
Model S -725. Self- Powered VFO Kit. Net 

100 N. WESTERN AVE., CHICAGO 80, ILL. 

ALLIED RADIO CORP., Dept. 01-K-6, 100 N. Western 

Ship me the following KNIGHT -KITS: 

Ave., Chicago 80, III. 

Quantity Description Model No. 

I 
I 

Price 

I 
I 
I enclosed. For parcel post include postage (express is shipped collect). 

Name 

Address 

108 
ffff IN= NMI 

Zone State - - - @M - IlllllOs- 

$28.50 

NEW knight -kit 
AMATEUR RF 

"Z" BRIDGE KIT 

Model S -253 

$585 
Measures stand- 
ing wave ratio 
(SWR) and imped- 
ance of antenna 
systems; also for 
adjusting antenna 

networks for optimum results. Any VOM may be used 
for null indicator. High accuracy with 20,000 ohm /v 
VOM. Correction factor info supplied for other VOM's. 
With coax input and output connectors. Meters both 
input and bridge voltage. Calibrated dial gives direct 
impedance reading; includes 1% precision resistor for 
precise calibration adjustment. 
handy plasticized SWR chart. lbs. s 

all parts and 
. c 

Model S -253. "Z" Bridge Kit. Net only ...... $5.85 
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 New Tube Tester Data 
New radio and TV tubes are being constantly introduced. 

Tubes listed here are not on regular Heath and Jackson 

tube tester roll charts. Use this data to check them. 

HEATH COMPANY MODELS TC -2 AND TC -2P 

Tube Type Fil. Plate Top Bottom 

2AF4 

3BA6 

3BZ6 

3CF6 

3CS6 

5AQ5 

2 2 21 

2 2.5 23 

1 2.5 20 

1 2.5 19 

ABFG DE 

ABEF DG 

AEFG BC 

AEFG BD 
(no open element test on levers E, G) 

1 2.5 21 AF 
1 2.5 57 EG 

BC 
BC 

3 5 27 AEFG BD 

5ÁT8 2 5 21 AB CE 
2 5 20 FGHJ CE 

(no open element test on levers F, H) 

5AV8 2 5 22 FHJ EG 
(no open element test on lever F) 

2 5 23 BC AE 

5B8 2 5 21 BC AE 
2 5 21 FHJ ABCEG 

(no open element test on lever J) 
5U8 

5Y3 

6AS7 

2 5 22 
2 5 22 

3 5 50 
3 5 50 

3 6.3 16 
3 6.3 16 

AJ 
BCF 

EH 
EG 

F H 
D H 

AB CH 
DE FH 

Tube Type Fil. Plate Top Bottom 

6AU8 2 6.3 21 BC AD 
2 6.3 21 GHJ DF 

(no open element test on lever J) 

6AX7 1 3.3 20 AB CDE 
1 3.3 20 FG DEH 

6BC7 1 

1 

1 

6.3 
6.3 
6.3 

20 
21 
20 

B 
F 
H 

AD 
DG 
DJ 

6BZ6 1 6.3 18 AEFG BC 

6CG7 2 6.3 23 AB 
2 6.3 23 FG 

CD 
DH 

6DE6 2 6.3 20 AEFG BD 
(no open element test on levers E, G) 

7E5/1201 2 6.3 34 ACEG DFH 

12AV5-GA 3 12.6 18 AEH BC 

12BK5 2 12.6 22 ACGH DF 

12BR7 2 
2 
2 

6.3 
6.3 
6.3 

21 
23 
23 

AB 
F 
G 

CDE 
DEH 
DEH 

25CA5 3 25 17 BEFG AD 

25CD6 3 25 20 EHK BC 

JACKSON MODEL 648 

Tube 
Type 

Fila- 
ment D E 

Plate 
Test 

3B2 3.0 12 9 50XZ 

3CE5 3.0 AC123 567* 50YZ 

3DT6 3.0 Á2347 AC156 75XZ 

4BS8 4.2 A123 A45 20XZ 
A127 A89 20XZ 

5AS4 5.0 13 5 15W 
8 15W 

5BR8 5.0 A126 AC789* 55YZ 
A123 AC45 26YZ 

5BT8 5.0 A127 AC689* 16WY 
123 4 65X 

5 65X 

5V3 5.0. 13 5 13W 
8 13W 

6BE8 6.3 A127 AC689* 50V 
A123 AC45 68Z 

6BH8 6.3 A128 679* 65Z 
A124 A35 36V 

6BJ8 6.3 126 AC79 20YZ 
125 4 22Z 
123 8 22Z 

6BL4 6.3 234 6 12W 

6BR8 6.3 A126 AC789* 55YZ 
A123 AC45 26YZ 

6BS8 6.3 A123 A45 20XZ 
A127 A89 20XZ 

Tube Fila- Plate 
Type ment D E Test 

6BT8 6.3 A127 AC689* 16WY 
123 4 65X 

5 65X 

6BW4 6.3 126 4 15W 
9 15W 

6CE5 6.3 AC123 567* 50YZ 

6CH7 6.3 A1237 A45 41V 
A89 41V 

6CL5 

6CU5 

6DQ6 

6DT6 

12BW4 

12CU5 

12DQ6 

19AQ5 

25DQ6 

X-155 

6.3 A124 B579 

6.3 C123 467 

6.3 1237 AB569 

6.3 A2347 AC156 

12.6 126 4 

12.6 C123 

12.6 1237 

19.0 237 

25.0 1237 

6.3 A1237 

9 

467 

AB569 

AC156 

AB567 

A45 
A89 

22Z 

22Z 

15W 

75XZ 

15W 
15W 

22Z 

15W 

38W 

15W 

41V 
41V 

*When testing this section for shorts, 
the K (Cathode) and G1 (Grid No. 1) 
positions of shorts test switch will be 
reversed. 

HERE'S EVERYTHI G 

You EED TO 
KNOW ABOUT 

OSCILLOSCOPES! 

Service Any Radio -TV ever built 
EASIER -BETTER -FASTER 
Oscilloscopes are gold 
mines for servicemen 
who learn to use them 
fast and accurately - 
and here, in a brand 
new, completely re- 
vised 2nd edition, is 
THE book that really 
shows you how. 

In plain, easily un- 
derstood language, 
MODERN OSCIL- 
LOSCOPES AND 
THEIR USES teaches 
you just when, where 
and exactly how to use 
your oscilloscope. 

You learn how to han- 
dle tough jobs easier and 
faster than you may have 
dreamed. Every detail is 
clearly explained -from 
making connections to 
adjusting circuit compo- 
nents and setting oscillo- 
scope controls. 

Big, New 

2nd Edition! 
... Contains the lat- 
est data on oscillo- 
scopes, the handiest, 
most useful service 

instrument of all! 

More Than 30 
Extra Pictures! 

... plus 50 addi- 
tional pages bringing 
newest details on 
use of 'scopes in 
COLOR TELEVISION... 
Radio - TV Servicing... 
Industrial Electronics... 
Teaching...andeven in 
atomic energy work! 

Equally important, you learn how to analyze 
oscilloscope patterns accurately and in far less time. 
Almost 400 illustrations including dozens of pattern 
photos make things doubly clear. 

This big book is more widely used than any other 
of its type -because it gets right down to "brass 
tacks." No involved mathematics. No complicated 
discussions. You learn exactly what the oscilloscope 
is and exactly how to use it on all types of AM, FM 
and television service (including color) -from 
locating troubles in a jiffy to handling tough re- 
alignment jobs. 

Send coupon for 10 -day free trial. You be the 
judge! 

PRACTICE 10 DAYS FREE! 
Dept. RN -106, RINEHART & CO., Inc., 
232 Madison Ave., New York 16, N. Y. 
Send new 2nd edition of MODERN OSCILLO- 
SCOPES AND THEIR USES for 10 -day FREE 
EXAMINATION. I will then send $6.50 (plus 
postage) promptly in full payment or return book 
and owe you nothing. (Send $6.50 with order and 
we pay postage. Same 10 -day return privilege with money refunded.) 

I 
City, Zone, State 
OUTSIDE U.S.A. -Price $7.00, cash only. Money 
back if you return book in 10 days. 

Name 

Address 

October, 1956 109 
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GET IN ON LEKTRON'S FABULOUS 

CRED T -BONUS PLAN! 
IN EVERY PURCHASE IS RECORDED ON 

SPENT -- 
1 YOUR CREDIT -BONUS CARD 

BONUS $2.69 
1 ORDER = $1 BONUS 

ORDER = $2.69 BONUS 
CREDIT 

CREDIT 

CREDIT $14.00 ORDER = ONE 
00F ONUS CREDIT 

$10 IN BONUS CREDITS ENTITLES YOU TO YOUR CHOICE OF 
ANY $1 ITEM, ABSOLUTELY FREE! 

FAMOUS \_TKIN DOLLAR BUYS! 
SOLD ONLY BY LEKTRON! 

ONE DOLLAR EACH! 
CRYSTAL RADIO KIT. 
All parts mounted. Com- 

plete w /pre -drilled cabinet, 
germanium diode, loopstíck 
tuner, instructions. Wt. $1 / ib. Reg. $3. 

"POLY" POLY" BOXES. 
Asstd. sizes clear plas- 

tic boxes. hinged w /snap 
lock. Hundreds of uses! $1 Reg. $2.50. P 

70 TERMINAL STRIPS 
& boards. 15 types: 1 to 

20 screw & solder pts. 
Wt. 1 lb. Reg. $5. P 

20 HI- QUALITY KNOBS. 
recorder, instru- 

ment types. Knurled, skirt- 
ed, engraved. Brass insert w/set screws. Wt. 1%a $1 Ib. Reg. $7. P 

8 -PC. NUTDRIVER KIT. 
Plastic 

5 /16eß 11/32, 
3/s, 7/16" steel socket 
wrenches; plastic case. el 
Wt. 1 lb. $3.00 value. 

70 MICA CONDENSERS. 
Famous makes. 30 l- 

s: .00001 to .01 mf to 
1000 V. Silver, 5 %, 
too! Wt. 1 lb. Reg. $5. 

20 AC /DC LINE CORDS 
for clocks, motors, etc. 

Molded plugs; 2 cond. 
Wt. 1 lb. Reg. $5. $1 

70 STANDARD KNOBS. 
Radio, TV. appliance, 

lab types. Asstd. olors, 
bakelite & plastic. Wt. $1 
2 lbs. Reg. $9. 

60 TUBULAR CON- 
DENSERS. Popular 

makes. 30 types: .0005 to 
0.5 mf to 1500 V. Wt. $1 
2 lbs. Reg. $12. 

3 GERMANIUM DI- 
ODES. Hughes submini- 

ature, 1N34, 1N51. 
Reg. $3.50. $ 

15 ERIE TRIMMERS. 
Ceramic type. Singles 

and duals. 8 values. 
Wt. 1/ lb. Reg. $12. 

60 XFMRS & COILS. 
IF, RF, ant., slug - 

tuned coils, chokes. 25 
types. Wt. 3 lbs. Reg. $1 
$15. 

10 ELECTROLYTICS. 
FP & twist, tubular, 

cet. Asstd. sizes. Mul- 
tiples, too! 8 to 500 mf to 
450 V. Wt. 3 lbs. $ 
Reg. $15. 70 RESISTORS. Insu- 

lated IRC, Allen -Brad- 
lee, etc. 5 ohms to 10 

& 5 %. Wt. Wt. lb. Reg. 1$1 $11. 
12 ROTARY SWITCHES. 

Wide asst. bakelite & 
ceramic units. Multiple 
gangs, too. Wt. 3 lbs. $1 
Reg. $14. 

150 COIL FORMS. 
Asstd. hermetically 

sealed types, miniature, 
bakelite and compressed 
forms. 20 styles. Wt. $1 2 lbs. Reg. $9. 

10 AC /DC PANEL 
SWITCHES. 115 V, 

slide handle, SPDT. Lug 
1 terms. Wt. t/2 lb. Reg. $ 

$3. P 

150 RESISTORS. In- 
]ated & uninsulated. 

30 

In- 
sulated 

52 ohms to ¢I 
meg. 1/ to 2 w; 5 %, IV/ too. Wt. 1 lb. Reg. $19. 

40 MINIATURE RESIS- 
TORS, subminiature, 

too! 1/ & 1/5 w. 20 val- 
ues. Transistor hobbyists, 
note! 56 ohms to 4.7 $ 
megs. Reg. $7. p 

15 VOLUME CON- 
TROLS. 10 types, val- 

s to 0.5 meg. Wt. 1 $1 
lb. Reg. $9. 

THREE LBS. HARD- 
WARE. 2,000 pOs 

Asstd. screws, springs, washers 
' 

brackets, etc. 
Hundreds of items! $1 
Reg. $8. 

40 MOLDED CONDENS- 
ERS. .0001 to 0.1 mf 

up to 1000 V. Brown, black 
ceramic cased. Wt. 1 $1 
lb. Reg. $8. 

G -E PREAMP KIT for 
magnetic cartridges. 

Complete w/chassis, parts, 
diagram. Less 6SC7 (D 
880 extra). Wt. 1 lb. $ 
Reg. $4.50. 

25 TUBE SOCKETS. 4, 
6, 7, 8, 9, 11- 

prong. Miniature, octals, 
wafers, "zip- ins," moldeds. 
Tube shields, too. Wt. $1 
2 lbs. Reg. $7. 

4 SILICON DIODES. 
Standard brand 1N21, 

1N22, 1N23, 1N105. $ 
Reg. $8.50. 

30 PRECISION RESIS- 
TORS. WW & carbofilm. 

30 values: 56 ohms to 1 
meg. 1/2, 1 & 2 w. 1% 
tol. Some $5. Wt. 1/a $ 
lb. Reg. $21. 

175 -FT. HOOKUP WIRE 
in 25 -ft. rolls; asstd. 

colors, insulation, stranding. 
ft 18 to 24. Wt. 2 lbs. 
Reg. $3.75. 

40 POPULAR BULBS. 
1.1 to 6V. Screw & 

bayonet types. Minia- 
ture. Wt. 1/2 lb. Reg. $3. 

75 CERAMIC CONDENS. 
ERS! Scoop! 35 asstd. 

values; tubulars & discs. 
5 mmf to 01 mf, up to 
3 KV. Wt. 1j2 lb. Reg. $1 
$11. 

HOW TO 
ORDER 

EXCLUSIVE! 

3 IN 
TRANSISTOR 
RADIO KIT 

Sun -powered, Mercury Cell- powered or Dual - 
powered pocket radio kit. Sensitive, selective, 

with ample volume. Sun Battery for daylight opera- 
tion (runs from 1.00 -watt lamp, too); cell for night 
operation outlasts regular batteries 5 times. ALL 
PARTS MOUNTED . . MINUTES TO ASSEMBLE! 
No soldering. Pre -drilled styrene cabinet; hi -gain 
transistor, loopstíck, minia- 
ture var. cond., phone jacks, 
switch, wire knob, hardware. 
Step -by -step instructions. 
Ship. Wt. 1 lb. 

HIGH IMP. HEADSET $1.99 

$7.88 
FREE GIFT with every order! 

PLUS YOUR BONUS CREDITS 

12" HI -FI SPEAKER 

CLES. TOP ' MAKE0, Regularly $3.99 $8.00. 

CLOSEOUT! HEAVY DUTY 
POWER SUPPLY KIT 

IN: 115 AC. OT: 1100 VCT 
@ 260 mVa; 5V 

U 
3A: 6.3V 

w /leads, choke. 
@ oil ó condensers, 

chassis. All parts brand new. Rare $9 
buy! Ship. wt. 15 lbs. 

REG. $22.00 

NEW! 3 -TUBE AMPLIFIER KIT 
AC /DC: separate vol., tone. 4 REG. $4.00 
3 x 2" chassis; all components 

except output xfmr., tubes. Step -by- 7 
step instructions. Wt. 1 lb. 079 

TUBES, $1.88 extra OUTPUT XFMR 33e 

FAIRCHILD ELECTRIC DRILL 
CLOSEOUT! JUST FEW LEFT! 

Brand new. 1500 RPM. Pistol REG. $18.00 
grip, hand chuck, heavy rubber $9.99 cord. In orig. ans. Ship, wt. 3 lbs. 

TRANSISTOR HOBBYISTS! 
Miniature 10 to 365 mmf Variable 

Only 11 /" Square! 9/16" deep w /1 /a x 3 /q" 69c 
shaft. 180 deg. rotation. Knob included.... 7 

SUBMINIATURE CRYSTAL MIKE 
Sturdy plastic case, only 3 /y" so., t /a" thick! Sensitive, 
clear, crisp response. re W' i d l ea s. d $1.19 Only 

BE SURE TO WRITE FOR OUR FREE FLYER! HUNDREDS OF BONUS ITEMS! 
Check items wanted. Return 
entire ad with check or MO. 
Include sufficient postage, ex- 
cess turned. C.O.D. orders, 
255/0 down. Rated, net 30 
days, t ri coss & sn o ney 

name, 

margin. RN -1O 

LEKTRON SPECIALTIES 
28 GARDNER ST CHELSEA 50, MASS. 

Visit our salesroom at 131 Everett Ave., Chelsea 

a TERRIFIC BARGAINin a 
SOLA CONSTANT - 

VOLTAGE 
TRANSFORMER 

Ends fluctuating line 
voltage! 

OVER 60% OFF... 
the factory price at a I -Input 2,000 VA unit! And 
here's another bonus! This Air Forces 2,000 VA 
overstock, Sola Cat. No. 30768, has 4 inputs! 90.125 
V., 190 -250 V., 60 cy. or 50 cy. Isolated secondary 
is constant 115.0 V. ±1" /o from no -load to full -load 
of 17.4 amp. So, if you choose, use it as a 220:115 
V. stepdown. And slash $147.50 off the factory 

1 -.n 
Sip. $97.50 Brand new original wood box. 4 

u. 1t. ip. wt. 254 lbs. F.O.B. 
Pasco, Wash. Only 

THE M. R. COMPANY 
P. O. Box 1220 -A Beverly Hills, Calif. 
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MULTIPLE SCLEROSIS 

c/o LOCAL POSTMASTER 

KINGS COUNTY CHAPTER 

Be a "key" man. Learn how to send and 
receive messages in code by telegraph 
and radio. Commerce needs thousands of 
men for jobs. Good pay, adventure. in- 
teresting work. Learn at home quickly 
through famous Candler System. Qual- 
ify for Amateur or Commercial Li- 
cense. Write for FREE BOOK. 

CANDLER SYSTEM CO. 
Dept. 2- L. Boa 028, Deaver 1, Colo., U.S.A. 

Flying Spot Scanner 
(Continued from page 51) 

Color Applications 
Flying -spot scanners have as much 

utility with color television receivers 
as they have with black- and -white 
sets. Color television picture tubes 
currently being used have three elec- 
tron guns; the stream of electrons 
from one of the guns is modulated 
with green information, one with blue 
information, and one with red informa- 
tion. For black- and -white pictures, 
each of the three guns receives a cer- 
tain portion of the black- and -white 
signal. 

In order for color pictures to be dis- 
played as transmitted and for black - 
and -white pictures to be displayed 
without color contamination, the vari- 
ous magnetic fields acting on the elec- 
tron streams must be adjusted so that 
the electron streams activate only the 
color dots on the face of the tube for 
which they are intended, i.e., the 
stream from the blue gun must hit 
only the blue dots, the stream from 
the red gun must hit only the red 
dots, and the stream from the green 
gun must hit only the green dots. The 
adjustments that affect the electron 
streams are called convergence ad- 
justments. 

There are two kinds of convergence 
adjustments - static and dynamic. 
Static convergence adjustments con- 
trol the electron streams when they 
activate the phosphor dots at the cen- 
ter of the screen, while dynamic ad- 
justments control the streams near the 
edges of the screen. 

For static convergence adjustments, 
it is necessary to use a white -dot gen- 
erator. The Model 1000 is converted 
into a white -dot generator merely by 
using the white -dot slide. See Fig. 4. 
On this slide, the center dot is sur- 
rounded by little squares so that it is 
easy to identify its position at a 
glance. The small squares- around the 
center of the slide are also helpful as 
the sharp corners of the squares show 
up any misconvergence. 

For dynamic convergence, the white 
lines of the crosshatch pattern are 
used. See Fig. 5. Basically, the mis- 
convergence that occurs at the edge 
of the screen in a three -gun tube is 
due to the unequal paths of the three 
beams, and this misconvergence is not 
the same amount at the top right of 
the screen as it is at the center of the 
right side, for example. By using a 
white -line slide, any misconvergence 
shows up as parabolic -like red, green, 
and blue lines of varying width at the 
sides and /or top and bottom. 

The uses to which a flying -spot 
scanner may be put are extensive. Up 
to now, high cost has prevented the 
service technician from taking advan- 
tage of this test instrument in his 
daily work. Now that this obstacle 
has been largely removed, this type of 
instrument should be more widely 
used. 30 

RADIO & TELEVISION NEWS 
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CHANNEL MASTER 
Explodes a Spectacular Campaign of 

NATIONAL CONSUMER 
MAGAZINE ADVERTISING 

THE FIRST PROGRAM OF ITS KIND IN TV ANTENNA HISTORY 

reaching into millions of American homes on 
the pages of these outstanding magazines: 

\ ; 

ny r.. 
m i.. us Pìspnnxx( 

CHANNEL MASTER REVOLUTIONIZES ANTENNA MERCHANDISING! With large- 
scale national advertising and traffic- building local promotions, Channel Master now 
places TV antennas on the same retail level as traffic appliances. It's actually a NEW - 

WAY for you to sell antennas - and sell more of them. Climb aboard the Channel 
Master brandwagon and tie in with these profit -making promotions. Get details from;' 
our Channel Master distributor. 

NEW MARKETS.`: NEW CUSTOMERS ... FOR THESE 2 GREAT NEW ANTENNAS 

44. 
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WHAT THE 

"TRAVELLING WAVE" 
PRINCIPLE MEANS- 

ideal phase relationships on all 
channels 

optimum impedance matching on 
all channels 

equal flow of current in all dipoles 
on all channels 

fullest use of transmitted energy 
on all channels 

IN SHORT - FABULOUS PERFORMANCE 

ON ALL CHANNELS 

SENSATIONAL 3- AND 5- 

ELEMENT MODELS! 

Amazing T -W performance for sub- 
urban and near- fringe areas, too! 

Wonderfully compact and rugged! 

T -W 351 
(5- element) 

T -W 352 
(3- element) 

revolutionary new design provides 
picture quality never before possible 

After two years of research -a completely new kind of VHF antenna, oper- 

ating on revolutionary new electronic principles. The T -W is Channel Master's 

greatest antenna achievement. 

TALL THREE - IN ONE ALL- CHANNEL ANTENNA 

® HIGHEST GAINS 

Most powerful all- channel antenna ever developed. A single -bay T -W 350 

(7- element) actually OUTPERFORMS - 
any widen 5-ele- 
ment Yagi o each low each low 
band channel. 

© TOP FRONT -TO -BACK RATIOS 

Low Band: 
Better than 10:1 on every channel. HIGHER THAN ANY 

10- ELEMENT SINGLE CHANNEL YAGI ON ALL CHANNELS! 

High Band: 
From 5:1 to 12:1. HIGHEST RATIOS OF ANY SINGLE 

ALL CHANNEL ANTENNA. 

© GREATEST MECHANICAL STRENGTH 

The most rugged antenna ever built. "Twin Truss" design amplifies the 

strength of every component. And new mechanical features add still greater 

durability ... 
"Twin Booms " Two full -length crossarms -really rugged and rigid. 

2 "Super- Nests "One heavy -duty mast clamp on each crossboom . 

A TOTAL OF 4 U- BOLTS! Antenna cannot move. 

"Line -Lok " Twinlead can't possibly tear away from terminals. 

any stacked 10 -ele- 
ment Yagi on each 
high band channel. 

PROOF OF THE SUPERIORITY OF 

"TWIN- TRUSS" CONSTRUCTION 

Look at the dramatic result 
when equal weights are hung on 
a T -W and a standard 10 -ele- 
ment Yagi! 

Write for complete technical literature. 
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CHANNEL MASTER 

new "Metro- Dyne" tuning 
obsoletes 
"Rabbit- Ears" 

h oWm an 

the first basic indoor antenna 
improvement in over 10 years 

Channel Master sets an exciting new trend in TV antennas with the 
Showman. In appearance (so important in the sale of indoor antennas) the 
Showman is in a dazzling class by itself. Yet, it's a complex electronic instru- 
ment -the most powerful indoor antenna yet developed by modern science! 

The SHOWMAN is perfect for color reception, tops for black- and -white. 
And, it provides excellent FM reception, too! 

ACTUALLY TUNES OUT "GHOSTS" AND "SNOW "! 
MORE EFFECTIVE THAN ANY OTHER INDOOR ANTENNA! 

With ordinary 
indoor antennas 

With the 
Showman 

Metropolitan areas, where indoor 
antennas are most frequently used, are 
often subject to the most severe "ghost- 
ing" problems. Only the SHOWMAN, 
with its sensational new Metro -Dyne 
tuning, can overcome this difficulty. 
You'll be amazed at the job it does on 
all kinds of interference. Test it for 
yourself! Demonstrate it for your 
customers! 

Channel Master stands squarely be- 
hind every SHOWMAN you sell. An 
unconditional money -back guarantee 
assures your customer of complete 
satisfaction. 

SSeM 

_ 
= CHANNEL MUSTER CORP. z ttllNYlllt. N. Y. V the world's largest manufacturer of television antennas and accessories 

UNCONDITIONAL 
MONEY-BACK 
GUARANTEE 

Available in three "decor designs" - 
"High fashion" to blend with any setting. 
packaging. Mahogany Blond Ebony 
Attractive, 
convenient. 

and 
Gold 

and 
Gold 

and 
Silver 

Ideal for 
display. 

model no. 
3900 

model no. 
3901 

model no. 
3902 

what makes the 
bowman different? 

FABULOUS 

"METRO- DYNE 
TUNING! 

The Metro -Dyne 12- Channel 
"Variable Inductance Tuner 

Ordinary switch -type antennas 
work by connecting various element 

into different combinations. METRO - 

DYNE tuning, on the other hand, is 

"variable inductance" tuning, using 

the some tuning principles as any TV 

set. It is the first broad band antenna 
which can be tuned to a specific 

channel so that it exhibits the band 
width characteristics of a single -chan- 

nel Yagi. This selectivity cuts down 
tremendously on "electronic noise" 
and interference. A built -in auto 
transformer maintains a constant 300 

ohm impedance match. 

EASY OPERATION: the Showman 
is calibrated by channels. Just turn 
it to the some channel number as the 
TV set. No arms to adiust; no guess- 

work or error. 

Cnarrioht 1956. Channel Master Corp, 
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An All- Transistor Superhet Tuner 
The Front End 

By R. ZARR 
Top view of the front -end por- 
tion of the tuner, showing tun- 
ing capacitor and "Loopstick." 

Part 2. A front end for an all -transistor superhet -type 

broadcast tuner. The i.f. strip was covered last month. 

THE construction of the i.f. strip and 
detector for an all- transistor super - 
het broadcast tuner was described 

last month. This article covers the 
remainder of the circuitry. 

The mixer -oscillator circuit appears 
here. It uses two transistors which may 
be either 2N113 or 2N114 (Raytheon). 
The latter is recommended for V2 for 
slightly greater gain. 

Essential parts of the mixer- oscilla- 
tor stage are mounted on a piece of 
Bakelite or plastic 11/2 inches square. 
It holds the two transistors, the pad- 
der and oscillator coil, and is mounted 
under the chassis by means of a long 
screw and spacer. The small knob 
seen in the photo is for adjusting the 
oscillator coil slug. The padder is a 
mica capacitor with maximum value 
anywhere between 680 and 1250 µ,ofd. 

Its value is not critical. The r.f. choke 
is rather large and is placed near the 
front of the tuner under the tuning 
knob. 

There should be no difficulty in as- 
sembling this converter. If desired, it 
may be checked by placing it near a 
radio receiver. As the capacitor is 
tuned, it will be possible to pick up the 
oscillator output. At minimum capac- 
itor setting, the frequency should be 
approximately 2 mc. At maximum 
capacitance, the oscillator should be 
near 1 mc. 

Alignment is done in the usual su- 
perhet way. The oscillator coil slug is 
set nearly all the way in. The antenna 
trimmer is tuned for maximum output 
near the high frequency end of the 
dial and the padder is adjusted for 
maximum output near the low fre- 

CIO 

P-N-P 
2004 

V2 

BLACK 
DOT 

05C COIL. 
DETAIL. 

2013 
VI 

5 

TO .R. 
AMP. 

= To 
.6 V. 

TO 

RFCi 

Complete schematic diagram of front 
end for all- transistor superhet tuner. 

R1- 39,000 ohm, 1 /2w. res. 
R:- 27,000 ohm, 1/2w. res. 
R:; -1500 ohm, 1/2w. res. 
C1 -22 µµfd. ceramic capacitor 
Ci -100 µµfd. ceramic capacitor 
Cs -.02 µfd. ceramic capacitor 
Cç -.001 µfd. ceramic capacitor 
Cs-.01 pfd. ceramic capacitor 
Co-680 -1250 µµfd. max. mica padder 
CT, Cs- Midget 2 -gang 365 µµfd. variable 

capacitor with trimmers 
Li- Antenna "Loopstick," tapped at 600 ohms 

(Lafayette MS -166 or equiv.) 
Ti- Transistor oscillator coil (Lafayette MS- 

165 or equiv.) 
RFC1 -2.5 mhy. choke 
V:, Vz- "p -n -p" junction transistor (Raytheon 

2N113 or 2N114) 
Batteries -See text 

114 

Underside of the front end, show- 
ing mixer and oscillator tran- 
sistors along with oscillator pad- 
der and coil slug adjustment. 

quency end. An additional capacitor 
(22 µµfd.) was added across the `Loop - 
stick" when it was found that ade- 
quate coverage could not be obtained 
otherwise. If desired, make this an 
adjustable unit to provide vernier 
tuning of the "Loopstick." However, 
sensitivity will be found to be nearly 
uniform all over the dial once the an- 
tenna trimmer is set correctly. Align- 
ment may be done with a milliam- 
meter in series with the battery 
supply. No- signal current is about 5 
ma. This increases with signal 
strength, rising to about 6.5 ma. at 
full output. 

The chassis for the entire tuner is 
an open -end aluminum unit. Only the 
dual capacitor, "Loopstick," and 22- 
µµfd. capacitor are above chassis. All 
other parts are located below. Note 
that there remains plenty of space 
above the chassis to add an audio am- 
plifier. 

The all- transistor tuner described 
here is a compact unit measuring 
about 41/2 x 4 x 31/2 inches, complete 
with battery supply and antenna. It 
covers the entire broadcast band with 
high sensitivity. Selectivity is suffi- 
cient to separate local stations in a 
metropolitan area (for example, in 
New York City), but is less than in a 
corresponding tube set. 

Naturally the power consumption of 
a transistor tuner is very low. A type 
Z4 battery should last at least 100 
hours. For home use, 4 flashlight cells 
may be wired in series to make up the 
6 -volt supply. This supply will keep 
the tuner going for about 750 hours or 
a month's continuous operation. Tests 
show that reception will remain satis- 
factory even when the battery voltage 
has dropped down to 3 volts, but some 
of the pep will disappear. 30 
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"I told him a hundred times, 'Put a fuse in it' ". 
You can't really blame the old boy thought He was just too absorbed in his new 
gear from Walter Ashe. 

You see, he didn't think he could afford new equipment this year, but a Walter 
Ashe "Surprise" trade -in made it possible. Of course, we don't recommend that 
you burn your house down, but we do recommend that you write us for the highest 
trade possible on your used, factory- built, communications equipment. Just tell 
us what new gear you want and what you have to trade. You'll get our answer by 

return mail. Write, wire, phone, or use the handy coupon below, but do it today. 

NEW HALLICRAFTERS SX -101 RE- 
CEIVER. Less speaker. Net $395.00 

HALLICRAFTERS SX -100 RECEIVER. 
Less speaker. Net $295.00 

NATIONAL NC -300 RECEIVER 
The "Dream Receiver" with super 
selectivity and sensitivity. For all 
bands 160 thru 1' meters (6, 2, and 
11/4 meters with plug -in converters). 
Less speaker. Net $ 399.00 

NEW JOHNSON VIKING TRANSMITTERS 

"FIVE HUNDRED" 

600 watts input CW, 500 AM, 500 SSB 
P.E.P. (with SSB exciter). Built -in VFO. 
80 thru 10 meters. Complete kit with 
tubes. Net $ 649.00 
Wired and tested. Net $ 799.50 

"VALIANT" 
275 watts input CW, SSB (P.E.P. with 
SSB exciter). Built -in VFO. 160 thru 10 
meters. Complete kit with tubes 
Net $ 349.50 
Wired and tested. Net $ 439.50 

"PACEMAKER" 
SSB transmitter -exciter. 90 watts P.E.P. 
input SSB, CW, 35 watts AM. Upper and 
lower sideband selection. Built -in VFO. 
80 thru 10 meters. With tubes. Wired and 
tested only. Net $ 495.00 

All prices f. o. b. St. Louis Phone CHestnut 1 -1125 

Ah 
RADIO CO. 

1125 PINE ST. ST. LOUIS 1, MO. 

October. 1956 

WRITE FOR FULL INFORMATION ABOUT OUR TIME PAYMENT PLAN 

WALTER ASHE RADIO COMPANY 
1125 Pine Street, St. Louis, Mo. 

Rush "Surprise" Trade -In Offer on my 

for 
(show make and model of new equipment desired) 

Send NEW 1957 Walter Ashe catalog. 
Name 

Address 
City Zone State 

R-10-56 
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,cC%2:ia. . . 

ACROSOZTD 
ULTRA -LINEAR 

OUTPUT TRANSFORMER .S. PAT. NO. 2.680.618: 

11 
THIS SYMBOL IDENTIFIES EQUIPMENT MEETING QUAL- 

ITY STANDARDS PRESCRIBED BY KEROES ENTERPRISES 

Acrosound transformers with the black and gold "K" 
symbol are correctly tapped for top performance in 

Ultra- Linear circuits. Enjoy the finest in sound . . 

with the transformer that assures best Ultra- Linear 
results. Write for our free 16 page catalog. 

ACRO PRODUCTS COMPANY 
369 SHURS LANE PHILADELPHIA 28, PENNSYLVANIA 

14 th Edition RAD I 0 
trul y a one -volume library 

of radio information. 
a multitude of new equipment shown.. 
detailed "HOW -TO- BUILD" data ... 
extensive simplified theory .. . 

Its 766 pages contain more - much more - than in any other publication 

OSCILLOSCOPES 
POWER SUPPLIES 
TEST EQUIPMENT 
V.T. PRINCIPLES 
SEMI -CONDUCTORS 
V.T. AMPLIFIERS 
FM TRANSMISSION 
MOBILE EQUIPMENT 
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D -C & A -C CIRCUITS 
TRANSMITTER DESIGN 
TRANSMITTER KEYING 
WORKSHOP PRACTICES 
TRANSMITTER CONSTR. 
R -F V.T. AMPLIFIERS 
S.S.B. TRANSMISSION 
AMPLITUDE MODULATION 

of its kind! 

RECEIVING EQUIPMENT 
TV & BC INTERFERENCE 
SPECIAL V.T. CIRCUITS 
RECEIVER FUNDAMENTALS 
ANTENNAS, H -F, V -H -F, 

U -H -F & BEAMS 
SPEECH & AM EQUIPMENT 

$750 in U.S.A. 
Plus sales tax 

BUY FROM YOUR FAVORITE DISTRIBUTOR 
at above price or add 10% on direct mail orders to 

EDITORS and ENGINEERS, Ltd. 
S U M M E R L A N D 2. CALIFORNIA 

BOOKSTORES: ORDER FROM BAKER & TAYLOR CO., HILLSIDE, N.J. 

3 -SPEED DECK FOR STEREO 
Fenton Company, 15 Moore Street, 

New York 4, New York is now dis- 
tributing the "Fen -Tone Brenell Mark 
IV" three -speed stereo tape deck 
which supersedes the former Mark II 
deck and incorporates many improve- 
ments over its predecessor. 

The Mark IV is available with either 
a pair of upper track monaural heads 
(one record- playback and one erase), 
four pressure pads, and mounting holes 
for additional heads; or with four 
staggered stereo heads already mount- 
ed (one pair upper and one pair lower 
track). 

The Mark IV has three independent 
motors (capstan, feed, and takeup) and 
instantaneous mechanical braking. All 
braking, switching, and pinch -roller 

operations are positively interlocked in 
two simple control knobs: the left for 
"fast forward" and "rewind" within 45 
seconds; the right for "record /play- 
back" and "off." 

The novel speed selection mechanism 
consists of a precision- ground capstan 
and a 2:1 ratio screw -on sleeve per- 
mitting either 3iß and 71/2 ips or 7J 
and 15 ips operation. To operate in 
either of these modes, the rubber belt 
can be placed either on the "slow" or 
"fast" grooves of the double- stepped 
flywheel and motor pulley assembly. 

MINIATURE LAVALIER MIKE 
Electro- Voice, Inc. of Buchanan, 

Michigan has developed a new minia- 
ture lavalier dynamic microphone espe- 
cially for TV applications. 

The Model 649 measures 211).,;" long 
and %" in diameter yet provides the 
efficient pickup, smooth response, and 
high output required for many appli- 
cations. The microphone is omnidirec- 
tional and can be hung on a neck cord 
close to the chest to free the hands of 
the announcer or performer. It can 
also be hand -held or used on a desk 
stand. No closely associated auxiliary 
equipment is required. 

Frequency response is uniform from 
70 to 13,000 cps. A 50 ohm impedance 
is provided as standard but impedance 
changes can be made in the transform- 
er housing for 150 and 250 ohms. The 
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mike weighs only 1.3 ounces less cable. 
It comes complete with 30 -foot, three - 
conductor shielded cable, neck cord 
assembly, and belt- strain relief clip. 

MOVING COIL PICKUP 
Fairchild Recording Equipment 

Company, Whitestone 57, N. Y., has 
just introduced its new 225 series 
"Micradjust" diamond stylus pickup 
which is flat to 20,000 cps with smooth- 
ly decreasing response beyond. Its low 
impedance design provides an average 

output of 5 millivolts which will drive 
all modern preamplifiers without re- 
quiring a step -up transformer. 

Three models are currently being of- 
fered, the 225 -A, a 1 mil unit for all 
microgroove discs; the 2.5 mil 225 -B 
for professional transcriptions; and the 
225 -C 3 mil unit for 78 rpm records. 

Vertical tracking force is 4 to 8 
grams depending on the arm, recorded 
material, and other factors. 

Write the manufacturer for a data 
sheet on this new pickup. 

EQUIPMENT CABINET 
Doily Manufacturing Company, Box 

846, Rockwell, N. C., is in limited pro- 
duction on a new hi -fi equipment cabi- 
net, the X1W. 

Of solid walnut construction with a 
marble top, the cabinet measures 48" 
long, 20" deep, and 30" high. The in- 

THE FISHER 25 -WATT 

Master Control -Amplifier . CA -40 
Complete in every respect - and it's by FISHER! A new 25 -watt 

amplifier with complete Audio Controls. Less than 1% distortion at 25 
watts! Six inputs. Six equalization positions. Exclusive FISHER ToNE- 
SCOPE provides graph -form indication of Tone Control settings. Direct, 
tape -head playback and microphone preamplifier. Uniform frequency 
response within 0.5 db, 10 to 90,000 cycles. Less than 1% IM distortion 
at 15 watts. Hum and noise level better than 90 db below full output. 
Cathode -follower tape recorder output. Speaker output impedances: 
4, 8 and 16 -ohms. Nine controls. TUBE COMPLEMENT: 1- 12AU7A, 
3- 12AX7, 4 -EL84, 2 -6BW4. size: 123A" wide x 103/4" deep x 5" high. 
WEIGHT: 24 pounds. $1 39.50 

Two Great Audio Units! 

THE FISHER 
MODEL CA -40 MODEL 80 -C 

THE FISHER 

Master Audio Control 80-C 
"Breathtaking! " -Edward Tatnall Canby. The Master Audio Control 

can be used with any amplifier. Provides professional phono and tape - 
head equalization, plus full mixing and fading facilities for from two 
to five channels. Seven inputs. Two cathode -follower outputs. Uniform 
response within 0.25 db, 20 to 20,000 cycles. IM distortion and hum 
virtually non -measurable. DC on all filaments. Separate equalization 
and preamplification directly from tape playback head. Eight controls. 
TUBE COMPLEMENT: 3- 12AX7, 1- 12AU7A. sIze: 123/4" wide x 73/4" 
deep x 41/4" high. WEIGHT: 10 pounds. $99.50 

Prices Slightly Higher In The Far West Mahogany or Blonde Cabinet 59.95 
WRITE TODAY FOR COMPLETE SPECIFICATIONS 

FISHER RADIO CORP. 21 -23 44th DRIVE L. I. CITY 1, N. Y. 

side area is 91/2 cubic feet. The cabi- 
net is offered as either bass reflex or 
infinite baffle and will accommodate 
one or two 12" or one or two 15" loud- 
speakers. For those who wish to house 
their entire audio system in a single 
cabinet, the unit is available with a 
compartment for changer and ampli- 
fier. The enclosure weighs approxi- 
mately 300 pounds eliminating the 
problem of vibration when the changer 
is used in the same cabinet as the 
speaker. 
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IMODEL 80 -T MOST ADVANCED PROFESSIONAL TUNER WITH COMPLETE AUDIO CONTROLS 

Outperforms Them All 

THE FISHER 
MODEL 80 -T MODEL 80 -R 

FM -AM TUNERS 
HERE ARE AMERICA'S only FM -AM Tuners with TWO meters for micro - 

accurate tuning - just one of their many unique features. THE FISHER 
Series 80 FM -AM Tuners enjoy an unparalleled reputation as the leaders in 
high fidelity. The roster of professionals using THE FISHER tuners include 
the names of some of the most outstanding organizations in the research, 
broadcasting, and educational fields. In every case, THE FISHER was chosen 
because, unquestionably, it provides a level of performance that exceeds even 
the most critical requirements. "Performance, flexibility, and all- around 
`usefulness' are ,excellent!" -High Fidelity Magazine. 

Outstanding Features of THE FISHER Series 80 
The Model 80 -T features extreme FM sensitivity - 1.5 microvolts for 20 db of 

quieting. Full limiting on signals as low as one microvolt. Separate FM and AM 
front ends, completely shielded and shock -mounted. Separate tuning meters for 
FM and AM. 72 -ohm, plus exclusive balanced, 300 -ohm antenna inputs for increased 
signal -to -noise ratio. Supplied with AM loop and FM dipole antennas. Adjustable 
AM selectivity. AM sensitivity better than one microvolt for full output. Inherent 
hum non -measurable. Distortion below 0.04% for 1 volt output. Four inputs. 

Separate tape -head playback preamplifier (with NARTB equalization.) Preampli- 
fier- equalizer has sufficient gain to operate lowest level magnetic cartridges. Six 
choices of record equalization. Multiplex and cathode follower outputs. Frequency 
response, on FM, within 0.5 db, 20 to 20,000 cycles. Super- smooth flywheel tuning 
mechanism. 16 tubes. (Model 80 -R: 13 tubes.) EIGHT CONTROLS: Selector, Vari- 
able AFC /Line Switch, Station Selector, Bass, Treble, Equalization, Volume, 
4- Position Loudness Contour. Self powered. DC on all audio filaments, 

Beautiful brushed -brass front panel. SIZE: 12%" wide x 8%" deep x 6" high. 
(Model 80 -R: 4" high.) WEIGHT: 21 pounds. (Model 80 -R: 16 pounds.) NOTE: 
Model 80R is identical to the above, but is designed for use with an external audio 
control, such as THE FISHER Series 80 -C Master Audio Control. 

MODEL 80 -R FOR USE WITH EXTERNAL AUDIO CONTROL 
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MODEL 80 -T 

$19950 
MODEL 80 -R 

$16950 
MAHOGANY OR BLONDE 

CABINET: $1 795 

Prs Sl T 
Iicen The ar 

ightly 
F West 

Rore 

Write For FULL Details 

FISHER RADIO CORP. 
21-23 44th Dr., L.I.C. 1, N.Y. 

Write the manufacturer for full de- 
tails on this and other units in the 
line. 

PLAYBACK SYSTEM TESTER 
Elektra Records, 361 Bleecker 

Street, New York, N. Y., has recently 
introduced a new "Playback System 
Calibration Record" which is designed 
to serve as a standard for calibrating 
equipment used in playing 331/3 rpm 
discs. 

If played on a system adjusted to 
the RIAA playback equalization, high 
frequency de- emphasis removed, this 
record will play back ± 1 db through- 
out its range. If not, the system is 
faulty. There are five bands on this 
test record. Band 1 has 1000 cps tone 
for checking level. Band 2 provides 
pauses at 20,000, 16,000, 15,000, 12,000, 
8000, 7500, 6000, 5000, 4000, 3750, 3000, 
2500, 2000, and 1875 cps. 

Band 3 offers pauses at 2000, .1600, 
1500, 1200, 1000, 800, 750, 600, 500, 400, 
375, 250, 200, and 187.5 cps. The fourth 
band covers the frequencies from 200 
to 18.75 cps in fourteen steps. The 
fifth band carries the 1000 cps note 
again for level checking. 

ORGAN CONSOLE AVAILABLE 
The Schober Organ Corporation, 

2248 Broadway, New York 24, N. Y., 
has announced the availability of a 
newly designed console to house its 
electronic organ kits. 

Handmade of solid lumber and lum- 
ber -core veneer, the console and its 
companion bench and pedal clavier are 
available in any desired finish. The 
console measures 55" wide, 29" deep, 

and 431/2" high. It will house all of the 
company's electronic organ kits which, 
when assembled, form a full concert 
organ with two 61 -note manuals, 19 
stops, 6 couplers, and 32 pedals. 

The company will supply full details 
on the console and the organ kits upon 
written request. 

ACOUSTICAL RESISTANCE UNIT 
Rockbar Corporation, 650 Halstead 

Avenue, Mamaroneck, New York is 
handling the U. S. distribution of the 
new Goodmans acoustical resistance 
unit which is said to produce better 
loudspeaker performance than a bass 
reflex cabinet in an enclosure only 
two -thirds its volume. 

Designed to be used in lieu of the 
conventional bass reflex port, the unit 
mounts in an aperture in the wall of 
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the speaker enclosure. It is a rec- 
tangular unit, about 2" deep, which 
consists of a specially designed wire 
grid partially coated with flock and 
suspended in a wood frame. The flock 
acts as a friction loading device or re- 
sistor which inhibits the movement of 
air in the enclosure and makes it pos- 
sible to maintain air loading of the 
loudspeaker cone down to zero frequen- 
cy. Harmonic and IM distortion due 
to excessive cone displacement at low 
frequencies is thereby reduced. 

The acoustical resistance unit is cur- 
rently available in four different sizes 
for varying speaker characteristics. 
Write M. Wimpie, sales manager of 
the firm, for full details and specifica- 
tions. 

EXPLOSION -PROOF SPEAKERS 
Atlas Sound Corp., 1451 39th Street, 

Brooklyn 18, N. Y., has announced the 
availability of several sizes and types 

of UL- approved explosion -proof, high - 
efficiency p.a. loudspeakers. The new 
line is available in Class I, group C 
and D; and Class II, group E, F, and 
D. All four models are available with 
built -in line matching transformers. 

For complete specifications on these 
explosion -proof units, write the manu- 
facturer direct. 

PILOT'S "ENSEMBLE SERIES" 
The top of Pilot Radio Corporation's 

"Ensemble Series" line recently intro- 
duced to the trade is the PT -1050, a 
full -door console which is available in 
a choice of three wood finishes. 

The 1050 consists of the company's 
Model FA 550 AM -FM tuner with con- 
trols and dual cascade limiter discrimi- 
nator circuitry on FM; the Model 
AA 410 20 -watt Williamson -type basic 
amplifier; an imported Garrard Model 

RC 88 record changer with manual 
play position and variable reluctance 
pickup with diamond stylus. 

The fully enclosed speaker compart- 
ment houses a three -way, four- speaker 
October, 1956 

30 
WATTS 

$995 
THE FISHER 

Lab Standard Amplifier 80 -AZ 
Here is the incomparable FISHER 80 -AZ Amplifier with PowerScope, 

a visual Peak Power Indicator. More clean watts per dollar than any 
amplifier in its class. 60 watts peak! Three separate feedback loops. 
Less than 0.5% distortion at 30 watts, 0.05% at 10 watts. IM distortion 
less than 0.5% at 25 watts. Frequency response uniform within 0.1 db, 
20 to 20,000 cycles; within 1 db, 10 to 50,000 cycles. Hum and noise 
virtually nonmeasurable - 96 db below full output! CONTROLS: 
Z- MATIC, POWERSCOPE, Input Level. TUBE COMPLEMENT: 1- 12ÁT7, 
lz12AU7A, 2 -EL37, 1 -5V4G, 1- PowerScope Indicator, 1- Regulator. 
SIZE: 151/4" wide x 41/4" deep x 6Y /s" high. WEIGHT: 22 pounds. 

Two Great Audio Amplifiers 

THE FISHER 
MODEL 80 -AZ MODEL 20 -A 

THE FISHER 

Lab Standard Amplifier 20-A 
Low in cost, terrific in quality! The Model 20 -A is the 15 -watt ampli- 

fier thousands of hi -fi enthusiasts have requested. Traditional FISHER 
workmanship, handsome appearance. Compact, advanced design 
throughout. Frequency response within 0.1 db, 20 to 20,000 cycles. 
Less than 0.7% distortion at full output, 0.4% at 10 watts. IM distortion 
less than 1.5% at 10 watts, 0.75% at 5 watts. Hum and noise better 
than 90 db below full output! Internal impedance 1 ohm for 16 -ohm 
operation, gives damping factor of 16. Excellent transient response. 
One volt drives amplifier to full output. Octal socket provides all 
necessary AC and DC voltages for operating unpowered auxiliary 
components. Completely enclosed in a protective metal cage. Speaker 
output impedances: 4, 8, and 16 ohms. Input Level Control. TUBE 
COMPLEMENT: 1- 12Aí{7, 2 -EL84, 1 -EZ80. slzE: 13" wide x 41/4" 
deep x 63/4" high. SHIPPING WEIGHT: 13 pounds. 

THE FISHER LABORATORY STANDARD AMPLIFIER MODEL 20 -A 
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15 
WATTS 

5950 
Prices Slightly Higher 

in the Far West 

Write For Full Details 

FISHER RADIO CORP. 
21-23 44th DRIVE 

Long Island City 1, N. Y. 
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PROFIT BY THE 3 R's 

new 

replacement 
cartridges 

Profit by the multi -million dollar phono- 

graph replacement business. 

Use a Ronette cartridge for all phono- 

graphs- regardless of make or model. 

Ronette high compliance, low intermod- 

ulation distortion and full frequency 

response is your assurance of a grati- 

fied customer. And the new universal 

mounting bracket makes installation 

quick and easy. 

Available in high or low output, turn- 

over or single stylus models. 

Diamond styli 

available for all cartridges. 

See your parts distributor or write for 

bulletin entitled, "Phono Servicing is a 

Big Business" and the name and 

address of the Ronette distributor 
nearest you. 

ACOUSTICAL CORP. 
135 Front St, New York 5, N. Y. 

BOwling Green 9-0380 
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system including 12 -inch bass woofer, 
separate mid -range reproducer, and 
two armored tweeter speakers. 

The cabinet is available in cordovan 
mahogany and, at a slightly higher 
cost, in blonde and cherry finishes. 

PHILCO ELECTROSTATIC SPEAKER 
Philco Corporation, Philadelphia, Pa. 

has developed a new electrostatic 
speaker, capable of covering a fre- 
quency range between 2000 and 20,000 
cps, which will be featured in the 
company's new line of musical instru- 
ments. 

The new "Cathedral" speaker pro- 
vides a 180- degree arc of sound trans- 
mission, whereas the conventional 
cone speaker tends to radiate sound in 
a narrow beam, restricting high -fre- 
quency sound reception to persons di- 
rectly in front of the loudspeaker. 

The speaker is 158 square inches in 
size, half of a semi -circle 141 /2 inches 
in diameter. The membrane is driven 
uniformly over its entire surface, and 
in this unit a polyester, metal- coated 
sheet is stretched over the back of a 
half -cylinder framework. 

"MINIATURE MAESTRO" 
Airex Radio Corp., 64 Cortlandt 

Street, New York 7, N. Y., has come 
up with an answer to the problem 
faced by many apartment dwellers - 
that of obtaining quality sound repro- 
duction despite limited space. 

The company has assembled a Har- 
mon-Kardon TA -10 AM -FM tuner and 
10 -watt amplifier, a Stromberg- Carlson 
speaker, and a Monarch three -speed 
changer with G -E RPX 050A reluc- 
tance cartridge (two sapphire nee- 
dles), in a compact 301 /2" wide, 15" 
deep, 18" high (less legs) housing. The 

system is available in unfinished wood 
or in mahogany or blonde plexitone 
finishes. Wrought iron legs are avail- 
able as optional equipment. 

Write the company direct for full 
detail and prices on these items. 

RCA "BIAXIAL" SPEAKER 
The Tube Division of Radio Cor- 

poration of America, Harrison, New 
Jersey has announced the development 
of a new biaxial high -fidelity speaker 
(RCA-501S1) that combines a 12 -inch 
low- frequency woofer, a specially de- 
signed 3 -inch high- frequency tweeter, 
and a crossover network. 

The new speaker will handle 12 
watts continuously and gives substan- 

tially uniform response over the fre- 
quency range from 40 to 18,000 cps. 
The new unit has an 8 -ohm aluminum 
voice coil and features a 141/2 ounce 
Alnico V magnet. The tweeter unit is 
mounted off -axis to permit smooth 
acoustical crossover. The speaker has 
good transient response over its entire 
range because of its inherently good 
damping. 

The unit is housed in an orchid -col- 
ored hammeroid casing which is con- 
trasted with a deep purple pot -cover 
and a satin -finished aluminum es- 
cutcheon nameplate. It comes com- 
plete with polarized plug -in leads and 
terminal board. 

BATTERY- OPERATED RECORDER 
Audio -Master Corp., 17 E. 45th 

Street, New York 17, N. Y., is han- 

dling the U. S. distribution of the Ger- 
man -built "Butoba" portable, battery - 
operated tape recorder, a lightweight 
and compact unit. 

The tape recorder which is self - 
powered and self- contained, has a 
precision hand -wound motor, which is 
spring -powered, of special construc- 
tion. The unit will record up to 1 hour 
of program material at two speeds, 
one for speech and the other for music, 
double track operation on standard 5" 
reels. The unit incorporates a record- 
ing and output level indicator and a 
fast rewind mechanism. 

The unit weighs only 21 pounds and 
measures 12" x 14" x 43/4" over -all. 
Write the distributor direct for fur- 
ther details on the unit. 

HALF -MIL STYLUS 
Pickering and Company, Oceanside, 

Long Island, New York has announced 
the availability of a half -mil stylus 
which can be installed in any of the 
company's "Fluxvalve" pickups, simply 
by placing the proper plastic insert in 
the pickup. 

The new stylus can be installed in a 
few seconds without the use of tools. 
According to the company, the smaller 
tip reduces wear on the new "miracle" 
recordings and improves the reproduc- 
tion of discs with recorded frequen- 
cies as high as 15,000 cps. 

"CORNERLESS- CORNER" 
University Loudspeakers, Inc., 80 S. 

Kensico Ave., White Plains, N. Y., 
recently introduced a compact "cor- 
nerless- corner" horn -loaded enclosure 
which has been tradenamed the "Tiny - 
Mite." 

Designed to be used with either 12" 
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and 8" extended -range speakers or 
multi- speaker systems employing an 8" 
woofer and tweeter combination, the 
new enclosure incorporates the horn - 
loaded, phase inversion principle. 

The enclosure is completely self -con- 
tained and may be placed in room and 
ceiling corners or along a flat wall. 
The cabinet is made of 1/4" wood and 
is available in mahogany or blonde 
finishes as well as in unfinished birch. 

REGENCY AMPLIFIER KIT 
The Regency Division, I.D.E.A., Inc., 

7900 Pendleton Pike, Indianapolis 25, 
Ind., has introduced a power amplifier 
kit, the HF -50K, which offers 50 watts 
of power and takes about four hours 
to assemble. 

Frequency response is 20 to 20,000 
cps, ± .2 db and -±- 1 db from 5 to 100,- 
000 cps. IM distortion is less than 1% 
at the rated output and less than .2% 
at normal listening levels. The har- 
monic distortion is less than 1% from 
20 to 20,000 cps up to 50 watts. The 
damping factor is 15. 

The completed unit measures 101/4" 
x 101 /4 "x 71/4" and is housed in a gold 
finished perforated metal cage with 
black chassis which eliminates the ne- 
cessity for cabinet mounting, unless 
desired. 

NEW CALIFONE UNITS 
Califone Corporation, 1041 N. Syca- 

more Avenue, Hollywood 38, Calif., is 
introducing a new 10th anniversary 
line which includes amplifiers, turn- 
tables, and pickups, many of which 
feature innovations. 

Among the new features are a 
unique "Strobeselector" and center 
drive turntable permitting exact set- 
ting of any desired speed from 16 to 
84 rpm, remaining exact from a cold 

start or for continuous running. The 
center turntable drive eliminates roll- 
ers, cones, and belts. Cork turntable 
tops on all models eliminate lint picked 
up from the usual flocked turntables. 

A double wrist -action pickup arm 
not only assures proper tracking and 
long record life but allows the whole 
arm to raise when desired. 

TAPE RECORDER LINE 
Webster Electric Company of Ra- 

cine, Wis., has introduced four new 
"Ekotape" magnetic recorders which 
retail in the moderate price class. 

The new line consists of two port - 
October, 1956 
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DO ITA YOURSELF... 

with Altec Lansing components 
For those who find that a custom -built speaker system best 
suits their home music needs Altec Lansing offers a complete 
line of components to cover the range from 30 to 22,000 cycles. 
Each Altec speaker, driver, horn and network carries the exclusive 
Altec "Performance Guarantee ". Each carries the same inherent 
master design and superb craftsmanship that have made Altec the 
unchallenged leader in the field of professional sound. You use 
the best when you use Altec. 

To assist the custom builder Altec has prepared a special 
brochure on speaker systems, describing the proper methods of 
enclosure design and construction. The brochure also provides 
answers to special questions that will enable you to realize the 
full potential of your Altec home music system. 

Complete 2 -way Altec speaker system components are priced 
from $81.00. 

For the special speaker system brochure and for further 
information on Altec Lansing high fidelity components see your 
Altec dealer or write Dept. 10 TM. 

ALTEC FIDELITY IS HIGHEST FIDELITY 

ALTE[ 
UNCINO CORPORATION 

9356 Santa Monica Blvd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, N.Y. 
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your present 

speaker 

in a 

aC A R L S O N 

TRANSDUbÈ 

CAN GIVE YOU 
1Ox THE EFFICIENCY 

, 

2x the dispersion! 

2 more octaves bass! 

Flatter response - Less distortion! 

Unexcelled transient response! 

^x,14 :r¡i.. f 

C -. .. ... 

IN EASY -TO- ASSEMBLE KITS 
Hardwood exteriors - capable 

of fine furniture finish 

from $18.60 to $57 net. 

Also assembled models from $26.70 to $174. 

See Your Dealer or Write: 

KARLSON ASSOCIATES INC. 
Dept. RTV 

1610 Neck Rd. Bklyn. 29, N.Y. 
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able and two table model recorders. 
All of the machines include "straight - 
line" threading, twin -track recording 
heads, two tape speeds, recording level 
indicators, program selection finders, 
simplified controls, and fast forward 
and fast rewind speeds. Fast forward 
and rewind is 15 times listening speed 
at 33/4 ips and 30 times listening speed 
at 71/2 ips. 

The portable units have been desig- 
nated as the Models 260 and 250 while 
the table units are the Models 252 and 
254. Write the company direct for 
complete specifications on any or all 
of these recorders. 

TRANSISTORIZED RECORDER 
The Theatre and Sound Products 

Department of Radio Corporation of 
America, Camden, N. J., has an- 
nounced the development of a compact, 
professional -quality hi -fi magnetic tape 
recorder utilizing transistors and 
printed circuitry. 

The new unit (SRT -2) is designed 
for simple plug -in use in home assem- 
bled hi -fi music and industrial sound 

systems. The unit is said to be virtu- 
ally non -microphonic and hum -free be- 
cause the instrument's record and 
playback amplifier has been transis- 
torized. 

The recorder -reproducer chassis 
measures 101 /2" high, 19" wide, and 
81/2" deep. It weighs 35 pounds. 

NEW HI -FI KIT LINE 
Electromatic Mfg. Corp., 88 Univer- 

sity Place, New York, N. Y., has re- 
cently entered the hi -fi kit field with 
an extensive line of audio gear for the 
assemble -it- yourself market. 

At the present time the line consists 
of five units; a universal power supply 
(Model PSK), an AM -FM tuner (Mod- 
el AM- FMK12), and FM tuner (Model 
FMK -9), and AM tuner (Model 
AMK -5), and a 20 -watt "Ultra- Linear" 
amplifier (Model WAK). 

Each unit comes complete with an 
elaborate assembly manual which de- 
tails the construction step -by -step in 
easy to understand form. A mounting 
template is included with each manual. 

NEW SPEAKER LINE 
L.E.E. Incorporated, 625 New York 

Avenue N.W., Washington, D. C., is 
now manufacturing and distributing a 
new line of high -fidelity loudspeakers 
including systems in every price cate- 
gory. 

Featured will be a new and im- 
proved version of the famous Catenoid 
(folded catenoidal horn) speaker sys- 
tem. Since the company's facilities 
include research, development, envi- 

THE BIG NEWS IS DFF- "Duotone's Fidelity 
Focus" goes into "Life" and tells millions 
about the most sensational needle ever de- 
signed. DFF brings recorded music out of 
the shadows, into clear focus. Life readers 
will make the demand for DFF big. Send 
for free DFF promotional material today. 
Especially Duotone's home Needle -Tester. 
Don't delay. Demand will be great. Get free 
DFF kit and test cards, today. 

THE DUOTONE COMPANY, Keyport, N. J. 

For every 
P.A. use 

NEWCOMB 
MOBILE AMPLIFIER 

Performs equally well connected 
to a standard 12 volt automobile storage 

battery or a regular 117 volt AC 

power. Consumes as much as 20% less 

battery current. Two microphone 
channels. Phone and tape inputs. 

Also available with phono top. 

CD 

CIVILIAN DEFENSE USE 
Insure uninterrupted communication. 
The Newcomb E -253M is your best buy 
for regular plant p.a. use or as standby 
equipment in case of power failure. 

For complete details ask your distributor or write to 

NEWCOMB AUDIO PRODUCTS CO. 
6824 Lexington Ave., Hollywood 38, Calif. 
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ILISTEN I 

ronmental testing, and manufacturing 
equipment for electronic and electro- 
acoustic gear, those interested in cus- 
tom or special items are invited to 
contact the firm direct. 

AUDIO CATALOGUES 

ALTEC HI -FI EQUIPMENT 
Altec Lansing Corporation, 9356 

Santa Monica Blvd., Beverly Hills, 
Calif., has issued a 16 -page brochure 
describing its complete line of high - 
fidelity home music equipment. 

Photographs and complete specifica- 
tions are given on the firm's line of 
tuners, preamplifiers, amplifiers, rec- 
ord reproducers, speaker systems, 
speakers, drivers and horns, networks, 
and speaker enclosures. 

Copies of this brochure are available 
from the company direct at either the 
California address or from the New 
York City office at 161 6th Avenue. 

RECORD TIMING CHART 
A disc timing chart for professional 

studios and high -fidelity fans who cut 
their own records is now being offered 
by Rek -O -Kut Co., 38 -01 Queens Boule- 
vard, Long Island City, New York. 

Presented in easy -to -read timetable 
form, the chart gives the playing time 
in minutes for various diameters (in 
inches) cut into seven, ten, twelve, 
and sixteen inch records, using either 
a standard three mil or microgroove 
one mil stylus. For standard stylus, 
the chart has readings for 331/3 and 
78.26 speeds cutting 120 or 150 lines 
per inch. Readings for microgroove 
stylus are for 331/3 and 45 rpm speeds, 
cutting 210, 216, 240, and 270 lines 
per inch. 

The 20 cent charge for this chart 
covers handling and postage. Send or- 
ders direct to the manufacturer. 

KROHN -HITE UNITS 
Krohn -Hite Instrument Co., 580 

Massachusetts Ave., Cambridge 39, 
Mass. has issued a short form cata- 
logue which pictures and describes its 
Model OF -101 power amplifier, the 
Model 440A RC oscillator line, two 
models of its regulated power sup- 
plies, and variable electronic filters in 
six versions. 

Write the firm direct for a copy of 
Catalogue B. 

WORLD RADIO'S "PRIMER" 
World Radio Laboratories, 3415 W. 

Broadway, Council Bluffs, Iowa, is 
offering readers of this magazine cop- 
ies of its new "High Fidelity Primer" 
without charge. 

In addition to carrying information 
on what to look for in buying a hi -fi 
system to suit a specific purse and 
purpose, the booklet also includes cat- 
alogue data on a wide variety of tun- 
ers, amplifiers, speaker systems, speak- 
er enclosures, speakers, recorders, rec- 
ords, miscellaneous audio accessories, 
etc. 

The equipment of well -known audio 
manufacturers is included, along with 
pricing data and other pertinent in- 
formation. 30 

October. 1956 

PROGRESS MAKES WASTE 
It takes courage to discard plans and models ... especially when 
they involved time and effort. Yet, we at University, do just that 
In our almost fanatic dedication to achieving perfection, we 
carry the development of new products to the highest degree 
possible. In this exacting process, things which do not meet our 
rigid requirements find their way into the waste basket. Actu 
ally this kind of waste makes real progress. 
Too often items are rushed onto the market before they are 
ready. We introduce products only when they've conformed to 
traditionally high University standards (customers have always 
found them worth waiting for). 
This philosophy of business has made us countless friends who 
look to University for the latest developments in loudspeakers. 
Today- University is the leading specialized speaker manufac- 
turer. There are more satisfied users of University speakers 
than of all other speakers combined. The University label on a 
speaker is a guarantee of trouble -free operation and perform- 
ance that conforms to specs. 

That's why University "sells on sound." Our engineering depart» 
ment will gladly consult with you on any technical requirement. 
UNIVERSITY LOUDSPEAKERS, Inc., 80So. Kensico Ave., White Plains, N.Y.? 

akii,e4sotouis CoMM EaCI.E. INoUsrw,.E 
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r ATLAS SOUND CORP. 

1446- 39 St., Brooklyn 18, N. Y. 

Send FREE Buyer's Guide to save me money on 
I public address Loudspeakers, Microphone Stands 

and accessories. 

Name Title 

Firm 

Type of Business 

Address 

City Zone State 

124 

Fill in coupon and 
find out how ATLAS 
proves that better 
know -how can pro- 
duce better products 
at lower cost to you. 
Depend on world - 
famous ATLAS -the 
complete quality line 
with specialist know - 
how since 1930. 

AT LAS SOUND CORP. 
.1446-39th. Street, Brooklyn 18, New York 

In Canoda: Atlas Rodio Corp., Ltd., Toronto, Ont. 

RCA Color Sets 
(Continued from page 49) 

as well be made when the new color 
receiver is installed rather than wait 
for the next storm. 

Circuits 

The new RCA color TV receivers 
use, in addition to two crystal diodes, 
27 tubes, including the "B+" and 
high -voltage rectifiers. Operating con- 
trols are located at the upper right of 
the set, either on the front panel or on 
the side, and consist of the v.h.f. (and 
u.h.f., when furnished) channel selec- 
tors, fine tuning, "on -off" switch, and 
brightness and volume controls. A set 
of secondary controls is located below 
the screen, covered by a small hinged 
panel. Some of these are screwdriver 
adjustments; those which have knobs 
and can be manipulated by the cus- 
tomer are the horizontal and vertical 
hold, hue, chroma gain, and contrast 
controls. At the rear of the receiver 
are the vertical and horizontal center- 
ing, focus, width, and killer threshold 
controls. 

The hue and chroma controls should 
always be adjusted together with the 
contrast control because color satura- 
tion and over -all picture contrast are 
closely interdependent. The hue con- 
trol determines color phase and there 
can only be one correct setting, that 
setting when red appears as red, green 
as green, and flesh color looks most 
natural. 

While some of the earlier color re- 
ceivers already used two printed -wir- 
ing boards, the new RCA series of 
receivers use six such boards. These 
are used for all sections of the re- 
ceiver except the power supply, high - 
voltage circuit, and the tuner. The 
various controls and the power, audio, 
and vertical output transformers, and 
similar components, are mounted di- 
rectly on the chassis. 

The circuit and components used in 
the "Special" series receivers are prac- 
tically identical with the chassis used 
for the "Super" models. Both feature 
a new triode color demodulator sec- 
tion which is a departure from the 
pentagrid synchronous demodulator 
circuit found in the RCA "DeLuxe" 
series. At the same time, the new 
triode demodulator system is quite 
different from the high level triode 
demodulator system used by so many 
RCA licensed manufacturers. 

It appears that in 1955 when the 
RCA Laboratories first announced and 
released its version of a 24 -tube color 
receiver, most of the licensees immedi- 
ately worked on improving that par- 
ticular system. The RCA Victor di- 
vision, however, followed a somewhat 
different path, and developed a dif- 
ferent color demodulator and color 
synchronizing section. 

There are certain advantages in the 
high level demodulator circuit, the 
most important of which is tube econ- 
omy. But there also appear to be 

disadvantages and in the case of RCA 
Victor, the use of additional tubes was 
preferred. 

The circuit of the "DeLuxe" color 
receiver models uses two 6BY6 penta- 
grid stages as synchronous demodula- 
tors followed by three triodes acting 
as the three color- difference video 
amplifiers. In the "Super" and "Spe- 
cial" models, two 12AT7 dual triodes 
are used and they provide the three 
color difference signals directly. The 
"DeLuxe" receivers also use a two - 
stage sound i.f. circuit and three loud- 
speakers. 

It is significant that even in the 
low- priced model, the $495 "Aldrich," 
a total of 27 tubes is used. The only 
apparent economy in that particular 
receiver is in the extensive use of 
printed -wiring subassemblies which 
are identical in most instances with 
the subassemblies used in the "Super" 
and even the "DeLuxe" series. 30 

"Corona Loudspeaker" 
(Continued from page 57) 

trodes and found that each produces 
a wind, the "positive" wind being 
stronger than the "negative" one. Plac- 
ing the ring or grid nearer the positive 
electrode, he found that by suitable 
combinations of voltage and position 
he could adjust the positive wind to 
equality with the negative, so that 
with no signal input there is no "net" 
wind and that "an alternating poten- 
tial applied to the grid causes the air 
to pulsate and hence to become a 
source of sound." This, then, is an 
embryonic loudspeaker capable of pro- 
ducing a pure a.c. output. See Fig. 2B. 

The amount of sound produced by a 
single corona triode is very faint, so 
that it becomes necessary to parallel 
or stack a number of them. The first 
small model was constructed with a 
needle spacing of one -half inch, and 
with an area of a quarter of a square 
foot, as shown in the photograph. 
(Fig. 1.) Even this is still too small 
to produce any real volume, although 
it could be heard in the back row at 
the demonstration given before the 
AES, which was in a fair -sized record- 
ing studio. It is likely that at least 
four square feet of area will be re- 
quired to produce adequate volume for 
home hi -fi systems, and this is still 
fairly small when compared with some 
of the better wide -range conventional 
speaker systems. Also it is possible 
that further research will improve the 
efficiency factor and thus reduce the 
size requirements. For theater and 
auditorium use the area would have 
to be increased proportionately to the 
power outputs required, or a number 
of "standard- sized" units could be 
driven in parallel. The cubic area re- 
quirements are likely to be non- criti- 
cal, since the device itself can be made 
very thin, and it is only necessary to 
provide suitable baffling to preserve 
the low- frequency response. This will 
probably be of the infinite baffle type, 

(Continued on page 127) 
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The Book that Launched 
Thousands of Careers is 

yours FREE in a new edition 

TELLS HOW YOU CAN BE SUCCESSFUL 
IN RADIO -TV- ELECTRONICS 

RADAR e1¡s 
SD Missiles 

SERVO 
MR A CASTINe AM 

I<M 
TVI 

ILITARY 
NAVV - CAA COMMUNICATIONS 

MANUTACTUMNe 

Send for Your Free Copy Today! 

YOU CAN PLOD ALONG for years, 
getting paltry increases, enjoying 

little security, finding your work dull 
and drab. 

Then something happens. Things 
look up. Your earnings rise. 

"Luck," some may say. "Con- 
tacts," others may suggest. 

But in your heart, you will know 
the answer: "Training." And it all 
may have started the moment you 
sent for a free booklet, "Your Future 
in the New World of Electronics." 
This booklet tells you where you 
stand in Electronics. 

Tremendous expansion leaves 
this gigantic industry pleading for 
trained men. Top manufacturers sold 
billions of dollars worth of electronic 
merchandise in 1955. By 1960, the 
radio -electronics industry should do 
no less than 15 billion dollars per year, 
not counting military orders. 

Today, there are over 132,000,000 
radios in use. There are 38,000,000 
TV sets and 477 TV stations in opera- 
tion. Color TV is coming into high 
gear. Countless positions must be 
filled -in development, research, de- 
sign, production, testing and inspec- 
tion, manufacture, broadcasting, tele- 
casting and servicing. To fill these 
posts, trained men are needed -men 
who somewhere along the line take 
time to improve their knowledge, 
their skills. Men who, today, perhaps, 
take two minutes to send for a booklet. 

"Your Future in the New World 
of Electronics" shows how CRE1 
Home Study leads the way to greater 
earnings through the inviting oppor- 
tunities described above. 

However, CREI does not promise 
you a "snap." With an accredited 
technical course such as this, you 

MAIL THIS 

POSTAGE-FREE 
POSTCARD TODAY 

See Our Ad On The Next Page 

must study to convert your ambition 
into technical knowledge you can sell 
in the fabulous Electronics market. 

Since 1927, CREI has provided 
thousands of professional electronics 
men with technical educations. Dur- 
ing World War II ` CREI trained 
thousands for the Armed Services. 
Leading firms choose CREI courses 
for group training in electronics, 
among them United Air Lines, 
Canadian Broadcasting Corp., Trans- 
Canada Airlines, Douglas Aircraft 
Co., Glenn L. Martin Co., Columbia 
Broadcasting System, All- American 
Cables and Radio, Inc., Gates Radio 
Co., Canadair Ltd., Federal Electric 
Corp. and U. S. Information Agency 
(Voice of America). 

CREI courses are prepared by 
recognized experts, in a practical, 
easily understood manner. You get 
the benefit of time -tested study 
assignments, of personal supervision 
of a CREI Staff Instructor who knows 
and teaches you what industry wants. 
You learn on your own time, during 
hours selected by you. This complete 
training is the reason graduates find 
CREI diplomas keys -to- success in 
Radio, TV and Electronics. CREI 
alumni hold top positions in America's 
leading firms. CREI's Placement 
Bureau finds better positions for ad- 

Brand New Edition 
Now Available 

Brings you completely up to date - 
answers important questions on newest 

career developments in Electronics - 
including Radar, Guided Missiles, 
Servomechanisms, Computers, as well 
as Aeronautical Electronics, Broadcasting 

(AM, FM, TV), Military, Navy and CAA 
Electronics, Communications and 

Electronics Manufacturing. 

vaned students and graduates. Al- 
though CREI does not guarantee 
jobs, requests for personnel far exceed 
current supply. 

Now is the time of decision. Luck 
will not propel you forward unless it 
finds you trained. Contacts won't 
budge you an inch unless you have 
the skill to back them up. The answer 
is: Technical Training ... and will- 
ingness to learn. Together they will 
bring you increased earnings in this 
new Age of Electronics. Fill out the 
postage -free reply card and mail it 
now. We'll promptly send you your 
free copy of "Your Future in the New 
World of Electronics." The rest - 
your future -is up to you. 

MAIL THIS POSTAGE -FREE POSTCARD TODAY 
CAPITOL RADIO ENGINEERING INSTITUTE 

ECPD Accredited Technical Institute Curricula 

3224 16th St., N. W., Washington 10, D. C. 

(R. N. Oct., 56) BA 
Please send me your course outline and FREE Illustrated Booklet 
"Your Future in the New World of Electronics "... describing oppor- 
tunities and CREI home study courses in Practical Electronic Engineering. 

CHECK Practical Radio Electronics Engineering 
FIELD OF Broadcast Radio Engineering IAM, FM, TV) 
GREATEST Practical Television Engineering 
INTEREST Practical Aeronautical Electronics Engineering 

Name _Age 

Street 

City Zone _ _ _State 

Check: Home Study Residence School Veteran 

To help us answer your request 
intelligently, please give the fol. 
lowing information: 

EMPLOYED 
BY 

TYPE OF 
PRESENT WORK 

SCHOOL 
BACKGROUND 

ELECTRONICS 
EXPERIENCE 

IN WHAT BRANCH OF ELECTRONICS 
ARE YOU MOST INTERESTED? 
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CREI prepares you 

qtîckly 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 knowl- 
edge 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 demands of 

industry, so your CREI diploma can open 
many doors for you. Countless CREI grad- 
uates now enjoy important, good- paying 
positions with America's most important 
companies. Many famous organizations 
have arranged CREI group training for their 
radio -electronics- television personnel. To 
name a few : All American Cables and Radio, 
Inc.; Canadian Broadcasting Corporation; 
Columbia Broadcasting System; Gates Radio 
Company; Hoffman Radio Corporation; 
Federal Electric Corporation; Glenn L. 
Martin Company; Douglas Aircraft Co.; 
Pan American Airways, Atlantic Division; 
U.S. Information Agency (Voice of 
America) ; Canadair Limited; 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 employer, when 
informed of your step toward 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. 

1st Class 

Permit No. 288 -R 

Sec. 34.9 P.L.R. 

Washington, D. C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary If Mailed in United States 

3c Postage Will Be Paid By 

CAPITOL RADIO ENGINEERING INSTITUTE 

3224 16th Street, N.W. 

Washington 10, D. C. 

RADAR 
GUIDED MISSILES 
SERVO- 
MECHANISMS 
COMPUTERS 
AERONAUTICAL 
ELECTRONICS 
BROADCASTING, 
AM, FM, TV 
MILITARY, NAVY, 
CAA ELECTRONICS 
COMMUNICATIONS 
ELECTRONICS 
MANUFACTURING 

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 instruction meets 
your requirements, check the coupon for 
Residence School catalog. 

PAYS FOR ITSELF QUICKLY. Your very first 
raise could repay your investment in CREI 
training, and leave you a profit the very first 
year. Your increases in pay thereafter are all 
pure profit, and you'll be prepared for many 
more promotions and pay raises in the 
future years of your life. 

ELECTRONIC 
TECHNICIANS 

Growing Peninsula Co. has 

openings for 1st class elec- 

tronic technicians to work 

directly with engineering in 

development of new products 

Only those with CREI 
equal training and 3 years 

minimum commercial experi- 

ence will be consdere appli- 

cants. 
cats. 

Call 
q 

McQueeney, 
cants. Call 

for ointment. 
DA. 4 -4733 for aPP Inc. 
ALTO COMMERCIALoST. 

PALO ALTO 

e"` 

From Son Francisco Examiner, April 1, 1956 

the 

A 
Ant 
C 

Digi 
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Industry Calls for CREI 

Training by Name ... 
So Should You! 
Here you see an actual help -wanted ad, one 
of many which specify "CREI or equal" 
training. This proves that industry approves 
CREI training, even insists on it! 

Send card today for 

this fact -packed 

booklet. It's free. 

Take 2 minutes to send for this booklet right 
now. We'll promptly send your copy. The 
rest -your future -is up to you. 
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SOUND ADVICE! 

New Isophon 

ELECTROSTATIC 

TWEETERS 

Easily included 
in your present circuiìs! 

* Better performance in higher 
frequencies (7000 -20000 cycles) 

* Compact, space- saving 

* Substantially lower cost 

* Remarkable brilliancy of sound 

ST H 5/16 
Size: 
1 .97" x 6/30" 
Thickness: 
0.787" 

STHB7 
Diam: 2.76" 
Thickness: 

I 0.55" 
AP" 

Write for details 
and spec. sheet R: 70 

ARNHOLD 
CERAMICS, INC. 

I E. 57th Street, New York 22, N. Y. 

October, 1956 

and consist of a fairly shallow en- 
closure filled with suitable material to 
absorb the backwave. 

Thus far the efficiency of the "Corona 
Loudspeaker" is roughly comparable 
to that of electrostatic speakers, if 
one takes as a measure of efficiency 
the available sound output per unit of 
area. If we attempt to measure effi- 
ciency, however, on a "watts in" 
Iersus "watts out" basis, we run into 
difficulty because conventional speak- 
ers require watts of audio power, 
whereas the "Corona Loudspeaker" 
requires only an audio voltage to drive 
it, irrespective of its size, and the 
power comes from a d.c. source across 
the needles. 

The frequency response of the "Co- 
rona Loudspeaker" is much smoother 
than that obtained with cone type 
speakers, and it is expected that in its 
perfected form it will be essentially 
flat from zero to or beyond the upper 
limit of audibility. Even in its present 
form there is no audible resonant fre- 
quency at the low end. 

In the single -ended form, as shown 
in Figs. 1, 2A, and 2B there is a certain 
amount of distortion in the output. 
Fortunately, however, the device lends 
itself with equal facility to a push - 
pull configuration, as shown in Fig. 2C, 
and it is expected that in this version, 
together with further refinement and 
the possible addition of over -all nega- 
tive feedback, the output should be 
characterized by a vanishingly low 
distortion content. In the push -pull 
form there will be the additional ad- 
vantage of having the outer electrodes 
at ground potential, which should 
eliminate any possible shock hazard. 

Audio engineers who have seen and 
heard the "Corona Loudspeaker" even 
in its present elementary form are 
considerably impressed with its possi- 
bilities, and some have expressed the 
opinion that it may well be the "loud- 
speaker of the future." However, you 
will not be able to buy one next week, 
and possibly not for another year or 
so, since further research and devel- 
opment are required to determine all 
the optimum parameters, both me- 
chanical and electronic, before it can 
be produced commercially. But when 
it does reach the market, the "Corona 
Loudspeaker" should prove to be a con- 
tender in the hi -fi sweepstakes. --3Q- 

BRIGGS' HI -FI CONCERT 
GILBERT A. BRIGGS of Wharfedale 

Wireless Works in Great Britain will 
present his Second Annual High -Fidelity 
Concert -Demonstration at Carnegie Hall, 
New York City, Wednesday, October 3rd, 
at 8:30 p.m. 

The program, planned with the coop- 
eration of British Industries Corp., 
Columbia Records, Inc., RCA Victor, and 
Westminster Recording Co., will feature 
both "live" and recorded performances 
which will be "compared." 

The Garrard equipment for the pro- 
gram will be operated by Harold Leak, 
designer of the British amplifiers bear- 
ing his name. The entire program will 
promote an appreciation of the science 
and art of sound reproduction. 430 
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Give your 

fine, music reproductio 

with their conventional 

phonographs by 

7;,Jei4!f) 
Ceramic 
Phono Cartridge 

The WC10 "Twin- Lever" Improvement Cartridge has < 

peak -free frequency response from 40 to 12,000 cps 

It makes conventional phonographs sound better than 

new -and its low list price enables you to make a sal( 

every time you suggest a "Twin- Lever" Cartridge. 

The "Twin- Lever" replaces and outperforms 157 three 
speed, plastic -cased cartridges, crystal or ceramic, 
turnover or single needle. 

It is easily installed in any tone arm with standard 1/2' 

mounting centers. Needle replacement can be accom 
plished in seconds - without tools -with the cartridge 
in the arm. 

MODEL WCIO 

List Price $9.50 
with two sapphire needles 

MODEL WC10D 

List Price .. $34.00 
with a 1 -mil diamond and 

a 3 -mil sapphire needle 

Ore o1 aid 
IN ELECTRONICS SINCE 1925" 

SHURE BROTHERS, INC. 
Microphones -Electronic Components 

2 1 0 H A R T R E Y AVE NUE EVANSTON, I tLl NOIS 
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Superior's New Model 770 -A 
The FIRST 

VO T-OHM Pocket -Sized 

M (AMMETER 
USING THE NEW 'FULL -VIEW" METER 

71% MORE SCALE AREA 
Yes, although our new FULL -VIEW 
D'Arsonval type meter occupies 
exactly the same space used by the 
older standard 21/2" Meters, it pro- 
vides 71% more scale area. As a 
result, all calibrations are printed in 
large easy -to -read type and for the 
first time it is now possible to obtain 
measurements instead of approxima- 
tions on a popular priced pocket -sized 
V.O.M. 

Compact - measures 3 /a" x 57/e" x 
21/4". Uses "Full View" 2% accurate, 
850 Microampere D'Arsonval type meter. 

Housed in round -cornered, molded 
case. Beautiful black etched panel. 
Depressed letters filled with permanent 
white, insures long -life even with con- 
stant 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. 2 RESISTANCE 

RANGES: 0- 10,000 Ohms, 0 -1 Megohm. 3 D.C. CURRENT RANGES: 

0.15 /150 Ma., 0 -1.5 Amps. 3 DECIBEL RANGES: -6 db to + 18 db, 
-8-14dbto+38 db, +34dbto-i-58db. 

The Mode! 770 -A comes 
complete with self -contained 
batteries, test leads and all 
operating instructions. 

Superior's New 
Model TV -60 

FEATURES 

So A sensitive, accurate Volt -Ohm- Milliammeter 
with giant meter and mirrored scale. 

An accurate direct- reading Capacity meter. 
A Kilovoltmeter. 
An R.F. Signal Tracer. 
An Audio Signal Tracer. 
Giant recessed 61/2 inch 40 Microampere 
meter with mirrored scale assures accuracy 
and easy- reading. All calibrations are printed 
in large easy -to -read type. Fractional divi- 
sions are easily read with the aid of the 
mirrored scale. 

i 
85 
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Superior's New Model 670 -A 

SUPER-METER 
A COMBINATION VOLT - 

OHM MILLIAMMETER 

PLUS CAPACITY RE- 

ACTANCE INDUCTANCE 

AND DECIBEL MEAS- 

UREMENTS. 
D.C. VOLTS: 0 to 7.5/15/75/150/ 
750/1,500/7,500 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 V. 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. (Good -Bad 
Scale for checking quality of electrolytic condensers). REACT- 
ANCE: 50 to 2,500 Ohms, 2,500 Ohms to 2.5 Megohms. IN- 
DUCTANCE: .15 to 7 Henries 7 to 7,000 Henries. DECIBELS: -6 
to +18, +14 to +38, +34 to +58. 

ADDED FEATURE: 
Built -in ISOLATION TRANSFORMER reduces pos- 
sibility of burning out meter through misuse. 

The Model 670 -A comes 
housed in a rugged crackle - 
finished steel cabinet com- 
plete with test leads and 
operating instructions. 

;20,000 OHMS PER VOLT 

LLMETER 
Includes services never before pro- 
vided by an instrument of this type. 

The line cord, used only when making Ca- 
pacity measurements. need be plugged in 

only when using that service. It is out 
of the way, stored in its pliofilm com- 
partment at all other times. 

tN A built -in isolation Transformer automati+ 
tally isolates the Model TV -60 from the 
power line when the capacity service is 
in use. 

l_ Selected, 1% zero temperature coefficient 
metallized resistors are used as multipliers 
assuring unchanging accurate readings on 
all ranges. 

1,0 Use of the latest type of printed circuit 
guarantees maintenance of top qualify 
standard in the production runs of this 
precise instrument, 

s, A new Improved type of high -voltage 
probe is used for the measurement of high 
voltages up to 30.000 Volts. This service will 
be required when servicing color TV receivers. 
Simply plug -in the R.F. probe and convert the 
Model TV -60 into an efficient R.F. SIGNAL 
TRACER permitting the measurement of stage - 
gain and cause of trouble in the R.F. and LF. 
circuits of A.M., F.M., and TV receivers, 
Plug in the Audio probe and convert the 
Model TV -60 into on efficient AUDIO SIGNAL 
TRACER. Measure the signal levels and cam, . 
parative efficiency of hearing -aids, public- 
address systems, the amplifier sections of 
Radio & TV receivers. etc. 

Read and compare features and 
specifications below! 

SPECIFICATIONS 
8 D.C. VOLTAGE RANGES: (At o sensitivity of 20,000 

Ohms per Volt) 0 to 15/75/150/300/750 /1500/7500/ 
30,000 Volts. 

7 A.C. VOLTAGE RANGES: (At a sensitivity of 5,000 Ohms 
per Volt) 0 to 15/75/150/300/750 /1500/7500 Volts. 

3 RESISTANCE RANGES: 0 to 2,000/200,000 Ohms, 0.20 
Megohms. 

2 CAPACITY RANGES: .00025 Mfd. to 30 Mfd. 

5 D.C. CURRENT RANGES: : 0 -75 Microamperes, 0 to 7.5/ 
75/750 Milliamperes, 0 to 15 Amperes. 

3 DECIBEL RANGES: - 6 db to -j- 58 db. 

R. F. SIGNAL TRACER SERVICE: 
Enables following the R.F. signal from the antenna to 

speaker of any radio or TV receiver and using that signal 
as a basis of measurement to first isolate the faulty stage 
and finally the component or circuit condition causing the 
trouble. 
AUDIO SIGNAL TRACER SERVICE: 

Functions in the same manner as the R.F. Signal Trac. 
ing service specified above except that it is used for the 
location of cause of trouble in all audio and amplifier 
systems. 

Model TV -60 comes complete 
with book of instructions; pair 
of standard test leads; high. 
voltage probe; detachable line 
cord; R. F. Signal Tracer 
Probe and Audio Signal 
Tracer Probe. Pliafllm bag for 
all above accessories is also 
included. Price complete. 
Nothing else to buy. Only 

SHIPPED ON APPROV 
NO MONEY WITH ORDER -NO C.O.D. 

'5250 NET 

Try for 10 days before you buy! If completely satisfied, send down payment FINANCE CHARGES ADDED. If not completely satisfied, return to us, no 

_o.__ ._]_r __.. t__t__ -_ - ..:...t:. -..e.t .....,..61...ntrw - NO INTEREST OR explanation necessary. (See approval form on page 131 for complete details.) 
www.americanradiohistory.com

www.americanradiohistory.com


Superior's New 
Model TC -55 

nnc tc s. 

TUBE TESTER 

TUB 
FORf 

E TES EA 
The Experimenter or Part -time Serviceman, who has delayed purchasing a higher priced Tube Tester. 
The Professional Serviceman, who needs an extra Tube Tester for outside calls. 
The busy TV Service Organization, which needs extra Tube Testers for its field men. t operation is accomplished by: 

You can't insert a tube in wrong socket It is imoossihia fn 
using the new Model TC-55. Separate soccketsoaret used, 

when 
one for each type of tube base. If the tube fits in the socket it can be tested. 
"Free- point" element switching system The Model TC -55 incorporates a newly designed element selector switch system which reduces the possibility of obsolescence to an absolute minimum. Any pin may be used as a filament pin and the voltage applied between that pin and any other pin, or even the "top -cap" 

Checks for shorts and leakages between all elements The Model TC-55 provides a super sensitive method of 

checking for shorts and leakages up to 5 Megohms betweei any and all of the terminals. Continuity between variou sections is individually indicated. This is important, es pecially in the case of an element terminating at more that one pin. In such cases the element or internal connection often completes a circuit. 
Elemental switches are numbered in strict accordance with R.M.A. specification. 
One of the most important improvements, we believe, is the fact that the 4 position fast -action snap switches are all numbered in exact accordance with the standard R.M.A. 

No. of a tube is under test 
if the b button No. 7 is used for lthat 

in pin 
test. 

The Model TC -55 comes complete with operating Instructions and charts. Housed in rugged steel 
cabinet. Use it on the bench - use it for field calls. A streamlined carrying-case, included at no 

extra charge, accommodates the tester and book of instructions. 

Superior's New 
Model TV -11 

SPECIFICATIONS: * Tests all tubes including 4, 5, 6, 7, Octal, Lock - 
in, Peanut, Bantam, Hearing Aid, Thyratron 
Miniatures, Sub- miniatures, Novais, Sub -miners, 
Proximity fuse types, etc. * Uses the new self -cleaning Lever Action Switches 
for individual element testing. Because all ele- t ments are numbered according to pin- number 
In the RMA base numbering system, fhe 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-I1 as 
any of the pins may be placed in the neutral 
position when necessary. * The Model TV-II does not use any combination 
type sockets. Instead individual sockets are 
used for each type of tube. Thus it Is impossible 

EXTRA SERVICE - The Model TV-1 I may type oscillator incorporated in this model 
be used as an extremely sensitive Con- will detect leakages even when the fre- 
denser Leakage Checker. A relaxation quency is one per minute. 

Superior's New 
Model TV -12 

fo damage o tube by inserting it In the wrong 
socket. * Free- moving built -in roll chart provides com- 
plete data for all tubes. * Newly designed Line Voltage Control compen- 
sates for variation of any Line Voltage between 
105 Volts and 130 Volts. * NOISE TEST: Phono -jack on front panel for 
plugging in either phones or external amplifier 
will detect microphonic tubes or noise due to 
faulty elements and loose internal connections. 

The model TV -11 oper- 
ates on 105.130 Volt 60 
Cycles A.G. Comes housed 
in a beautiful hand. 
rubbed k cabinet co- 
plete with 

m 
portable cover 

$4150 NET 

TRANS- CONDUCTANCE 

TUBE TESTER 
* NEWLY DESIGNED FIVE POSITION LEVER SWITCH 

ASSEMBLY. Permits application of separate volt- 

ages as required for both plate and grid of tube 

under test, resulting in improved Trans- Conduct- 

ance circuit. 
TESTING TRANSISTORS 

A transistor can be safely and adequately tested only 

under dynamic conditions. The Model TV -12 will test 

all transistors in that approved manner, and quality 

is read directly on a special "transistor only" meter 

scale. 
The Model TV -12 will accommodate all transistors in- 

cluding NPN's, PNP's, Photo and Tetrodes, whether 

made of Germanium or Sill- 
con, either point contact or 
junction contact types. 

Model TV -12 housed in hand- 
some rugged portable cabi- 
net sells for only 

TESTING TUBES 
* Employs improved TRANS -CONDUCTANCE circuit. An 

in -phase signal is impressed on the input section 

of a tube and the resultant plate current change 

is measured. This provides the most suitable 
method of simulating the manner in which tubes 

actually operate in Radio & TV receivers, ampli- 

fiers and other circuits. Amplification factor, plate 

resistance and cathode emission are all correlated 

in one meter reading. 

* NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped 

transformer makes it possible to compensate for 

line voltage variations to a tolerance of better than 

2 %. 

* SAFETY BUTTON -protects both the tube under test 

ALSO TESTS TRANSISTORS! aonv ad for other formeof pr imoper switching.ue 
to 

SHIPPED ON APPROVA 
NO MONEY WITH ORDE - R NO C. Q. D. 

Try for 10 days before you buy! If completely satisfied, send down payment FINANCE CHARGES ADDED. If not completely satisfied, return to us, no after trial and pay balance at indicated monthly rate - NO INTEREST OR explanation necessary. (See approval form on page 131 for complete details.) 

50 
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Of course you can buy an will convert your standard Tube Tester into te picture f 
theoretically 

sells for 
five dollars, ' , Y about five dollars, our Model TV -40 C.R.T. Tube Tester 

tester. Sounds fine but - it simply But, if you believe that Te evis on is here 
way! p Y doesn't work out that to stay, then you must agree that the difference in price We do not make nor do we recommend use of C.R.T. 

is 
more than justified by the adapters because a Cathode Ray Tube is a very complex 

service ou will get out of this indispensible instrument t. device and to 

because 

a 
Cathode 

test it, 
Incidentally, the Model TV-40 Y instrument 

p Tube Tester, which includes a ealem 
onl low-priced 

ons are fine 

designed exclusively to test C. R. Tubes and nothing else, As compared 
exclusively 

a make-shift 
. Tubes which ings soi 

for gadgets and electric-line testers, but there is no 
substitute for a meter with an honest -to- goodness emission 

Superior's New Model TV- -40 reading scale. 

PICTURE TUBE TEST A complete picture tube tester for little than 
o 

The Model adapter!! e acted tub 
Self- contained, including 

so utely complete! Self e set. the carton!! built -' SPECIFICATIONS: 
Tests all magnetically deflected picture tubes from 7 inch to 30 inch types. 
Tests for quality by the well established emission method. All readings on "Good -Bad" scale. Tests for inter -element shorts and leakages 5 megohms. 

Test for open elements. 

an the price of 
tube 

tester fo 
more Tests all magnetically deflected dal TV -40 is ob I 

d out of th es '^ the set 
tests picture tubes in the only 

power supply 
practical efficiently test such tubes; that s bythe use of a separate instrument which is designed exclu- sively to test the ever increasing number of picture tubes! 

EASY TO USE: 
Simply insert line cord into any 110 volt A.C. outlet, then attach tester socket to tube base (Ion trap need not be on tube). Throw switch up for quality test... read direct on Good -Bad scale. Throw switch down for all leakage tests. 

Superior's New 
Model TV -50 

CROSS HATCH GENERA- 
TOR: The Model TV -50 
Genometer will project a 

cross -hatch pattern on any 

TV picture tube. The pattern 
will consist of non -shifting 
horizontal and vertical lines 

ç osslhatcb effectrde 
a stable 

Model TV -40 C.R.T. Tube Tester comes absolutely complete- nothing else to buy. Housed in round cornered, molded Bake- lite cose. Only 

up to 

1585 NET 

ENOME TER 
A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 

A.M. Radio F.M. Radio Amplifiers Black and White TV Color TV 

7 Signal Generators in One! 
r/ Bar Generator 
V Cross Hatch Generator 
Vr Color Dot Pattern Generator 

Generator 

V R.F. Signal Generator for A.M. 

V R.F. Signal Generator for F.M. 

V Audio Frequency Generator 
Marker 

R. F. SIGNAL GENERA- 
TOR: The Model TV -50 Gen - 

e 
provides coy. 

rage for A.M. nd 
complete 

1. align- 
ment. Generates Radio ee 

toe1eScee0 o rlf60Meg yles 
Kilocycles 

funda- 
mentals and from 60 Mega- 
cycles to 130 Megacycles on 
powerful harmonics. 

DOT PATTERN GENERATOR (FOR 
COLOR TV): Although b 
to most of your eglarstnd d 
equipment for servicing Color TV, the one 

addition, which is a "must" is a Dot Pat- 
tern Generator. The Dot Pattern projected 
on any color TV Receiver tube by the 
Model 

proper co or convergence. 
adjust 

VARIABLE AUDIO FRE- 
QUENCY GENERATOR: In 

addition to a fixed 400 cycle 

sine-wave audio, the Model 

TV -50 Genometer provides a 

variable 300 cycle to 20,000 
cycle peaked wave audio signaL 

MARKER GENERATOR: The 
Model TV -50 includes all the most 
frequently needed marker points. The 
following markers are provided: 189 
Ke., 262.5 Kc., 456 Ke.. 000 Kc., 
1000 Kr., 1400 Kc., 1600 Kc. 
2000 Kc.. 2500 Kc., 3579 Kc., 4.,``i 

is the color burs frequencY.) 
9 Kc. 

BAR GENERATOR: The 

Model TV -50 projects an so- 

tuai Bar Pattern on any TV 

Receiver Screen. Pattern will 

consist of 4 to 10 horizontal 

bars or 7 to 20 vertical bars. 

THE MODEL TV -SO 50 comes absolutely tom- 
plate with shielded 
leads and operating 

NET instructions. 

Only 

SHIPPEH ON APPROVAL 
NO MONEY WITH ORDER -NO C O. D. 

Try for 10 days before you buy I If completely satisfied, send down payment 
after trial and pay balance at indicated monthly rate -NO INTEREST OR 

FINANCE CHARGES ADDED. If not completely satisfied, return to us, no 
explanation necessary. (See approval form on page 13I for complete details.) 
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Superior's New Model TV -80 

5" OSCILLOSCOPE 

READ THIS!! 

The Model TV -80 is a practical Radio & TV Oscilloscope. It does not 
include those requirements which are provided in Scopes intended 
primarily for laboratory and research work. It does include all the 
services required for Radio TV Servicing. 

When you read the specifications which follow, you will find not a 
single Radio & TV service requirement has been omitted. Yet, by 
eliminating "laboratory" features rarely if ever needed by the aver- 
age Radio -TV Serviceman, SUPERIOR is able to offer a comparatively 
low- priced scope which provides maximum usage. 

SPECIFICATIONS 

Push -pull vertical and horizontal 
amplifiers. 
Cathode follower vertical input circuit. 
High vertical amplifier sensitivity. .02 
volts (20 MV.) per inch. 

Vertical frequency response flat within 
2 db from 20 cycles to 500 Kc. 

Vertical square wave response from 20 
cycles to 50 Kc. 

High horizontal amplifier sensitivity. .05 
volts (50 MV.) per inch. 

Horizontal frequency response flat within 
3 db from 20 cycles to 200 Kc. 

Wide range horizontal phasing control. 

Model TV -80 comes housed in rugged steel ca 
Complete with book of instructions 

Internal linear sweep from 10 CPS to 
30 Kc. 

Positive and negative sweep synchroni- 
zation. 

Direct reading peak to peak voltage 
calibrator. 
Built -in 60 cycle sine wave sweep phasing 
control. 

External beam modulation connections. 
Direct deflection plate connections easily 
accessible. 

Non -glare removable calibrated graph 
screen. 

binet. 
only 

READ THIS!! 

$12750 
READ THIS!! 

You don't pay for the Tester you select until AFTER you 
have examined it in the privacy of your home! All models 

SHIPPED ON APPROVA 
NO MONEY WITH ORDER -NOG O. D. 

Yes, when you send in the coupon (below) you are 
merely giving us permission to submit the item(s) you 
select for your approval. If, after trying it you decide 
to keep it, then and only then do you send us the down 
payment and pay the balance at the monthly indicated 

rate with not one penny added for interest or 
finance charges! If not completely satisfied (we can't 
please everyone) you simply return the unit to us; no 
explanation necessary. 

MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D -288, 3849 Tenth Ave., New York 34, N. Y. 

Please send me the units checked. I agree to pay down payment within 
10 days and to pay the monthly balance as shown. It is understood there 
will be no finance or interest charges added. It Is further understood that 
should I fail to make payment when due, the full unpaid balance shall be- 
come Immediately due and payable. 

Name 

Address 

City Zone.... State 

D Model 670 -A. .Total Price $28.40 
$7.40 within 10 days. Balance $3.50 
monthly for 6 months. 

D Model TV -11 Total Price $47.50 
$11.50 within 10 days. Balance 
56.00 monthly for 6 months. 

D Model TV -40 .Total Price $15.85 
$3.85 withiel0 days. Balance $4.00 
monthly for 3 months. 

Model TV -50 Total Price $47.50 
$11.50 within 10 days. Balance 
$6.00 monthly for 6 months. 

D Model TC.55.. Total Price $26.95 
$6.95 within 10 days. Balance $5.00 
monthly for 4 months. 

D Model TV -12. Total Price 572.50 
$22.50 within 10 days. Balance 
$10.00 monthly for 5 months. 

D Model 770 -A Total Price $15.85 
$3.85 within 10 days. Balance $4.00 
monthly for 3 months. 

D Model TV -60 Total Price $52.50 
$12.50 within 10 days. Balance 
$8.00 monthly for 5 months. 

D Model TV -80 -Total Price $127.50 
$27.50 within 10 days. Balance 
$20 monthly for 5 months. 

All Prices net, F.O.B., N.Y.C. 
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NEW RESIST-O-CARDS 

offer complete BI Resistor coverage 

in 6 new balanced assortments 

S we 40% of Resistor cost with... 
new IRC Resist -O -Cards covering all requirements for 

1 and 2 watt Type i3T carbon composition resistors 

Choice of values -most popular or often needed 

All resistors factory -fresh, standard 10% tolerance 

All resistors identified by RETMA Color Coding plus 

printed values on card 

Easy way to buy -all needed values pre- selected 

for you 

Hang cards near bench - select resistors instantly 

PW 
Resist -O -Cards too ! 

Two assortments of IRC Type PW 
power wire wound resistors in 

popular values: Resist -O -Card 
#19-twenty 7 watt resistors 
only $6.60; Resist -O -Card # 20 
-twenty 10 watt resistors 
only $7.20. 

II RC 
Tension -Grip 

Nut Drivers 
FOR STARTING ... holds and drives in one operation. 

FOR REMOVING... holds nut or hex screw auto- 
matically -will not drop! 
SOCKET SIZES...'/4" to'i2 ". 

See your RC Distributor for these items. 

UJ{ccnePen, 

2 t sate-Aa- 

INTERNATIONAL 
RESISTANCE CO. 

Dept. 482, 401 N. Broad St., Phila. 8, Pa. 

In Canada: International Resistance Co., 
Ltd., Toronto, Licensee 

Spot Radio News 
(Continued from page 16) 

changes in pressure and temperature within very short 
distances, in contrast to the uniformity assumed in classi- 
cal theories. Thus, the classical assumption has proved in- 
adequate for calculating the viscosity of gases surrounding 
even relatively slowly moving objects. Considerable effort 
has therefore been made to develop mathematical theories 
that take the effect of departure from equilibrium into ac- 
count. The study of sound propagation provides one of the 
more direct experimental checks on these recent theories. 

Under ordinary atmospheric conditions and at audio 
frequencies, there is no detectable dispersion of sound; 
i.e., all these frequencies travel with the same speed. Oth- 
erwise, for example, the sounds from a flute and a bass 
drum, though emitted simultaneously, would not reach the 
back of the concert hall at the same time. When the fre- 
quency is raised sufficiently, however, or if the pressure is 
correspondingly reduced, an effect known as translational 
dispersion occurs. 

Translational dispersion can be traced to the non -uni- 
form conditions created by the passage of a sound wave. 
In one region of the gas, for example, the molecules will 
be moving with an average speed in excess of that of the 
molecules a little farther on in the direction of propaga- 
tion. Ordinarily, the molecular speeds are sufficient to 
transmit the excess speed as fast as the wave pulses ar- 
rive. At extremely high frequencies, however, or at ex- 
tremely low pressures (when the molecules must travel 
farther between collisions) only the faster molecules 
participate in the transmission process. As a result, the 
higher frequencies travel with greater speed. 

The Bureau's measurements were made with a double - 
crystal interferometer. The essential parts of this device 
are two x -cut quartz -crystal transducers for transmitting 
and receiving 11- megacycle sound waves. Electrical cir- 
cuits are used for exciting the transmitter crystal and for 
amplifying the received signal and measuring its phase 
and amplitude. The attenuation and speed of the sound 
are determined from the changes in amplitude and phase 
of the received signal when the length of the sound path 
is altered by shifting the transmitter crystal. 

Although called an interferometer, the instrument is not 
operated in the interference region, but under conditions 
that make the standing waves between the crystals prac- 
tically negligible. Under such conditions the received phase 
varies linearly and the received amplitude exponentially 
with the length of the sound path. The amplitude is pre- 
sented by a recorder having a logarithmic characteristic, 
and the phase by a conventional recorder. As a result, when 
the recorders are driven synchronously with the motion of 
the transmitter crystal, the slopes of the straight -line 
records give directly the attenuation, and velocity of sound 
in the medium. 

The studies in Washington are intended as part of a 
larger program to accumulate data on the dispersion of 
sound in various gases and mixtures of gases, and to corre- 
late this data with the available theories. Preliminary 
measurements have already been made in air, oxygen, 
nitrogen, and hydrogen. During the passage of a sound 
wave, it has been learned, energy is transmitted first in 
the form of kinetic energy of translation; and a period of 
time must elapse before this is shared with the rotational 
and then with the vibrational modes. In carbon dioxide, 
for example, it requires about 60,000 mean collision inter- 
vals for the energy to be transferred to the vibrational 
modes. Hence, as the ratio of sound frequency to collision 
frequency rises the proportion of energy in the transla- 
tional form increases and the sound wave is transmitted 
with correspondingly greater speed. 

A NEW DEVELOPMENT IN underwater TV, which is ex- 
pected to have wide application in salvage operations, sub- 
marine engineering, marine biology, oceanography, and 
probably, in underwater intelligence in the event of an- 
other war, has been announced in England. 
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The development, centering about a small hand -held un- derwater TV camera, can be dropped to a depth of 250 
feet. The camera is contained in a 12 -inch sphere weigh- 
ing about 38 pounds on land, but buoyant in the water. 
The camera can be adjusted from a control unit above water; a diver's only concern is to position the camera 
correctly. 

A larger version has also been designed to operate at 
depths down to 3000 feet. This model, encased in an alu- 
minum sphere 19 inches in diameter, is also weightless in 
water, and can be either held in a diver's hand, suspended 
by a cable from a moving ship, or propelled by an elec- 
trically- operated cradle. 

THE ANNUAL NATION -WIDE SEARCH for the amateur 
radio operator who performs the most outstanding public 
service during the year was announced recently with pub- 
lication of the rules for the Fifth Annual Edison Radio Amateur Award. A principal winner and several special 
citation recipients will be chosen from the nation's 140,000 
licensed radio amateurs, said L. Berkley Davis, award 
committee chairman and general manager of the electronic 
components division of General Electric, sponsor of the 
Edison Radio Amateur Award. He said the winners will 
be chosen by four nationally known judges from nomina- 
tions submitted by individuals and groups familiar with 
public services performed by radio . "hams" during 1956. 

The judges will review the candidacies shortly after 
nominations close Jan. 3, 1957. Judging will be based on 
the amount of sacrifice, ingenuity, and greatest benefit 
displayed by amateurs in employing amateur radio in the 
public interest. Copies of the rules and a guide to prepar- 
ing nominations are available from the secretary of the 
Edison Radio Amateur Award Committee, Electronic Com- 
ponents Division, General Electric, Schenectady, N. Y. 

A COMPATIBLE SYSTEM now making it possible to eco- 
nomically combine slow and fast scan television has been 
developed in the Electronics Laboratory of the General 
Electric Company. The system changes fast TV to slow 
scan TV by means of an electronic converter. 

Slow scan TV produces one picture every four or five 
seconds, contrasted with fast scan which sends thirty pic- 
tures per second. 

Still in the laboratory developmental stage, the con- 
version system promises to widen the combined use of fast 
and slow TV in industrial and commercial applications. 
Slow scan TV has the greatest possibilities in uses not 
requiring transmission of motion. Distortion of the picture 
results from movement of the subject. However, pictures 
without much action, such as a picture of a check for sig- 
nature comparison, can be sent over lines that approach 
the telephone line bandwidth and can be received by slow 
television monitors. Use of modified telephone lines elim- 
inates the need for long hook -ups with a costly coaxial 
cable. 

THE BOTTLENECK TV station -grant situation con- 
tinued to hold down the number of authorizations as this 
column was being written. Only a handful of OK's were 
given out, as noted on page 12 of this issue. 

COVERAGE OF THE DEMOCRATIC and Republican 
national conventions by local radio and television stations, 
and newspapers, too, got a terrific boost this year from 
special tape recording centers installed both in Chicago 
and San Francisco. 

The tape centers enabled newsmen to record on- the -spot 
interviews, news stories, and special commentaries and 
reports. Thousands of feet of magnetic tape, nearly 500 
miles of it, were rushed by air express to the newsmen's 
home stations and newsrooms, not only in this country, 
but in Canada, too. 

A total of 24 tape recorders was on hand for fixed work, 
and a number of lightweight portable tape recorders were 
also provided for roving coverage. 

This unique service was provided to all accredited news- 
men, without charge, as a public service, to keep the 
American people fully informed on the vital news being 
developed at these major political events L W. 
October, 1956 

SAVE A BIG 40% 
6 Brand New Resist-OCards 

only $595 each 

during Special Fall Sale 

- - 14313 = _ pHIEAOELPHIA. 
pA' 

- NTERNATiONAE 
RESSTANOE 

00 

ASSORTMENT 
IS 

Save on all BT requirements REGULAR SALE 
VALUE PRICE 

Resist -O -Card # 15A 100 t/ watt BTS's in 20 most popular values $10.00 $5.95 
Resist -O -Card # 16A 100 %s watt BTS's in 57 often needed values $10.00 $5.95 
Resist -O -Card #17A 67 1 watt BTA's in 20 most popular values $10.05 $5.95 
Resist -O -Card #18A 67 1 watt BTA's in 45 often needed values $10.05 $5.95 
Resist -O -Card # 30 50 2 watt BTB's in 20 most popular values $10.00 $5.95 
Resist -O -Card #31 50 2 watt BTB's in 45 often needed values $10.00 $5.95 

HURRY! STOCKS ARE LIMITED . . 

Order from your IRC distributor NOW 

INTERNATIONAL 
RESISTANCE CO. 

Dept. 482, 401 N. Broad St., Phila. 8, Pa. 

In Canada International Resistance Co., 
Ltd., Toronto, Licensee 
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FALL PRICE SMASH RS' 
TOP QUALITY MERCHANDISE 

LOW LOW PRICES 

RECORD 

CHANGER 

BARGAINS 
COLLARO RC54: New 3 speed inter- 
mix, automatic shut -off, weighted 

$2 turntable, plug -in head with Shure L 
ceramic cart. 9.95 
WEBSTER MDL 140: 3 speed intermix, 

$2 automatic shut off, dual styli cart. 2 2 
pole motor. Reg. $37.50. 
WEBSTER MDL 140 GE: 3 speed inter- 
mix, with GE reluctance RPX 050 -A 

525.95 cart., dual sapphire styli, automatic 'P 
shut off. 4 pole motor. Reg. $40. 

1.95 

MONARCH MDL UA6: British made. 3 

5 9 $22 , speed, weighted turntable, intermix, 22 
automatic stop and shut off, heavy 
duty 4 pole motor, rubber turntable Less 
mat. Reg. $49.95. Cart. 

WEBSTER NEW 4 SPEED: changer with Magic 
Mind. Automatically changes from 331/s to 45 
RPM as the record drops. New 16 RPM speed. 
With ceramic cart, dual sapphire $24,95 
styli 
With 4 pole motor & GE RPX050A $28.95 Reluctance cart & dual sapphire styli 

RECORD CHANGER BASES & BOARDS 
for the changers listed 

BASES... $3.89 MOUNTING BOARDS... 51.95 
12" Ball Bearing Phono Slides pr. $1.95 
NATIONALLY FAMOUS 
GOLDEN CASED RELUC- 
TANCE CART TYPE RPX 
052A. Triple play, .003 
mill sapphire & .001 mill 
diamond. Clip -in Stylus. 

NATIONALLY FAMOUS 
RELUCTANCE CART TYPE 
050A. Triple play sap- 
phire needles for all rec- 
ords. clip -in stylus. stylus 

Stylus pressure $11.95 Pressure $6.95 8 -8 grams.... 
45 RPM GARRARD .$3.49 MONARCH .52.95 
SPINDLES WEBSTER $2.95 COLLARO .53.75 

5 WATT, 3 TUBE AUDIO AMPLIFIER 
TONE & VOLUME CONTROL. With 12A136: 35Z5; 
50L6 & output transformer & extra AC receptacle. 50L6 

jack input. 71/2"x3" with mtg. $6.95 

Grommes Hi -Fi Amplifier Kit 
10 Watts. 18 watts peak, Resp. 20- 
20.000 cps 1 db. Preamp., 4 in- 
puts. Hum -80 db. 26h Harm. Dist 
at 10 watts. Complete with detailed 
step by step instruction manual, all 
resistors. condensers, tubes, we & 

solder. Easy te make, 2- 12AX7, 2 -6V6, & 
$24.95 5Y3. Bass & Treble boost. Limited quantity. L 

brackets 

FM -AM TUNER KIT 
Easy to assemble. Professional 
quality performance. 3 double 
tuned IF stages. Foster -Seeley 
discriminator. automatic fre- 
quency control 

1%. 
& 

Hum 
. 7 tubes 

plus rectifier. i Distortion 
Sensitivity 6 microvolts for 20 DB quieting 

on FM & 20 microvolts on AM. FM selectivity 200KC 
band width 8 DB down; AM 8KC band width 5 DB 
down. 51/4" high x 91/s" wide x 8" deep. $2e Ç 
Complete with step -by -step structions... f..11 9 .I YY 

FM TUNER ONLY -$23.95 COVER -$3.95 
These units are ideal in combination with the Grammes 8i -Fí Amplifier. 

MULLARD HI- FIDELITY TUBES 
Type Replaces Price Type Replaces Price 
EL34 KT66; 6CA7 $4.35 ECC82 12AÚ7 $2.20 
EL37 6L6; 5881; ECC83 12AX7 $2.50 

KT66 $3.50 EF86 Z729; 
EL84 61305 $2.40 6267 $2.75 
ECC81 12AT7 $2.60 GZ32 5V4; 5U4 $2.95 

DYNAKIT 
MARK 11 

The most compact 
high fidelity 50 watt 
amplifier made. 100 
watt peak. Intermodu- 
lation distortion less ' 

than i % at 50 watts, T 57 

less than .25 % below 
35 watts. Response 
6 -60KC +.5db +.1db 20 -20Kc. Input 1.5 volts 
for 50 watt output, Damping factor of 15. 8 and 
16 ohm taps. Uses 2 -EL34, 6AN8 and 5U4GB. 
Complete with all components. Prewired XXXP 
circuit board. Only top quality parts used 
throughout. With bottom cover and $69 .7 i/ C 
cage. 27 lbs 

New Fisher TR -1 

Preamplifier 
All transistor pream- 
plifier - equalizer. - No 
hum, no noise, no mi- 
crophonism. 1 -131/2 
volt battery will last 
a year with normal 
use. Size 2x41/4x41/2. 
Response 20- 20,000 ,_- 

cps ± .5 db. Distor- 
tion less than 3 
Maximum gain 48 db. 4 inputs. 3 phono inputs 
with RIAA equalization for all types cartridges 
and microphone input. Output to 1 volt. Output 
lead up to 200 feet can be used. Built in switch 
and volume control. Perfect for use with the 
Dynakit amplifier. $210 
Battery $1.95 /i 

Metzner 
Starlight 

Transcription 
Turntable 

Continuously variable speed from 16 to 83 R.P.M. 
Built -in illuminated stroboscope. Wow and flutter 
less than 40 db below recording level. Massive 
machined aluminum turntable with cork mat. Cen- 
ter drive, governor controlled motor. No belts. no 
pulleys, no cones. Mounting plate 
12" x 131/2" $49°50 

FAMOUS UTAH 
12" COAXIAL 

SPEAKER 

Latest Design 
Parabolic Woofer with 
31/2rr Parabolic Tweeter 

This Utah 12" dual range reproducer compares in 
every respect with highly advertised $50.00 units -yet 
COSTS LESS than most speakers. Exclusive built -in 
cross -over network ensures a frequency response from 
35 to 15.000 cycles. The handling 
capacity is a full 12 watts. Ideal 
for any custom installation. Voice 
Coil impedance-8 ohms. Shipped in 
factory sealed cartons. Shpg. wt. 
9 lbs. 

88 

Send for our complete Hi -Fi Audio Catalog. When in 
N. Y. visit our camera department and complete Hi -Fi 
showroom with a full line of amplifiers, speakers, tun- 
ers and enclosures. Send card to be put on mailing list. 

All merchandise is brand new, factory fresh A guaran eed. Mail S phone orders filled on receipt of certified 
Check or MO of 2065 o items as a deposit. Balance C.O.D., F.O.B. factory N. Y. Prices A specifications 
subject to change without notice. 

AIREX RADIO CORP. 
64 C Phone 

CO., 7-2137 ,NY, 

L D CHASSIS 
OFFERS FREE 

inside LMB boxes 
10 tested kit diagram projects for the builder. Each 
one of these kit diagrams built by a recognized expert. 
Kit projects are complete in every detail. Circuit dia- 
gram, photo of project both front and rear Photo. Rear 
photo shows wiring and parts. Detailed instructions 
for building, complete parts list and approximate cost. 
Complete to build except parts and your distributor 
can supply the parts. Ask your distributor for the list 
of LMB kit Diagram Projects. If he does not have 
them, write to 

L M B 1011 Venice Blvd. 
Los Angeles, 15. Calif. 
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For All Your 

HI -FI REQUIREMENTS 
Write us first 

Complete stock of Tuners, Amplifiers, Speakers 
and Systems, Changers, Turntables, Cartridges, 
etc. 

Our Consultation Service is 
at your disposal. 
Write us today. 

Suggested Systems from $150.00 and up 

SOUND MART UNLIMITED, INC. 
DEPT. N. 119 East 59th St.. New York 19 

Electronic Thermostat 
(Continued from page 73) 

do not plug in the thermistor as yet. 
Insert tubes and connect power. Set 
sensitivity (R12) at about 1/2 scale, 

2. When the unit has warmed up, 
check the power supply output voltage 
by connecting a d.c. voltmeter across 
Cs. Voltage should be approximately 
250. 

3. Turn the temperature set control 
(R1) through its range and note 
whether the relay opens and closes. 
The 33,000 ohm resistor connected in 
place of the thermistor corresponds 
to a sensing element temperature 
which should fall about mid -scale on 
the dial. If the relay does not work 
correctly, connect a high resistance 
voltmeter across it and see how much 
direct current is going through the coil 
as R7 is moved (the resistance of the 
coil is 5000 ohms, so I equals E /5000). 
When working correctly, the quiescent 
current through the coil should be 
slightly less than 1 ma. Current in ex- 
cess of this value may result in the 
relay not dropping out when it should. 
If everything works satisfactorily but 
the quiescent current is a trifle high, 
it may be well to raise the value of 
the bias resistor R19 slightly. 

Since the phasing of the power trans- 
former is not indicated by the manu- 
facturer, it will be necessary to deter- 
mine it experimentally. When phasing 
is correct, the relay will be closed when 
the temperature set control is turned 
to the high end of the scale, and open 
when the control is turned to the low 
end of the scale. Should conditions be 
found to be reversed, simply change 
the wire feeding the relay to connect 
to the opposite side of the transformer 
high -voltage winding. 

4. Disconnect the 33,000 ohm resistor 
from across the input connector and 
plug in the thermistor. The relay 
should now operate somewhere in the 
bottom region of the scale. Adjust 
the sensitivity control so that the relay 
opens and closes when R1 is moved by 
just a small amount. The unit is now 
ready to be calibrated. 

Calibration can be performed with a 
reference thermometer and a jar of 
water. By adding ice to reach the 
lower range of the temperature scale 
and hot water to reach the upper 
range, the calibration can be completed 
with little difficulty. Care should be 
taken to avoid wetting the electrical 
connections to the thermistor. 

Since the manufacturer of the ther- 
mistor does not guarantee its resist- 
ance to close tolerances, the actual 
range of the instrument may be found 
to be slightly different from its nomi- 
nal range. Readjustment may be made 
by slight changes in the values of R. 
and R3. In making changes in the 
measuring circuit, care must be taken 
that the thermistor power dissipation 
does not exceed 1 milliwatt, since error 
due to self- heating may thereby be in- 
troduced. 30 
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MONEYBACK GUARANTEE ON THE 

WORLD'S FINEST SERVICE DATA! 
Howard W. Sams will prove to you that 

PHOTOFACT will help you solve any service problem 

FASTER, EASIER, BETTER, MORE PROFITABLY 

GET THE PROOF... DO THIS NOW: 

Choose a "Tough Nut" 

Pick a set that's been giving you 
plenty of trouble -the tougher the 
test, the better the proof. Get the 
make and chassis number of the set... 

See Your Parts Distributor 

Look up the set in the Sams Index 
to PHOTOFACT Folders. In just 60 
seconds you'll find the applicable 
Folder Set. Buy it -take it back to 
your shop .. . 

Give PHOTOFACT the "Acid Test" 

I L S 

With the proper PHOTOFACT Folder 
by your side, start solving your 
service problem ... 

THEN, YOU BE THE JUDGE: 
If PHOTOFACT doesn't save you time, doesn't make the job easier and more 
profitable for you, Howard W. Sams wants you to return the complete 
Folder Set direct to him and he'll refund your purchase price promptly. 

TRY THE PHOTOFACT 

MOHEYBACK 
OFFER NOW 

October, 1956 

LEARN FOR YOURSELF HOW PHOTOFACT 

SAVES YOU TIME ON EVERY SERVICE JOB... 

HELPS YOU EARN MORE DAILY 

HOWARD W. SAMS, I C. 2203 E. 46th ST. INDIANAPOLIS, IND. 
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tN` IN COMPLETELY WIRED 
TEST LAFAYETTE L 1 5 at LESS than the PRICE of KITS!. UAI. 

LAFAYETTE SIGNAL GENERATOR 
NEW POCKET AC -DC VOM MULTITESTE .. - 2,000 ohm per 

NEVER BEFORE HAS A COMPLETELY WIRED AND TESTED 
INSTRUMENT OF SUCH ACCURACY AND QUALITY 

!r»Y BEEN OFFERED AT SUCH A PRICE! 

22.50 

FREQUENCY 120 KC TO 260 MC 
120 KC TO 130 MC ON FUNDAMENTALS 
LABORATORY ACCURACY AND QUALITY 

A completely wired and tested instrument not to be confused 
with units sold in kit form at almost the same price, but with 
a quality and accuracy of instruments 3 to 4 times its price. 
Six overlapping ranges generate signals of 120KC - 320KC. 
320KC- 1000KC, 1MC- 3.2MC -11MC, 11MC -3SMC and 
37MC -130MC all on fundamentals with calibrated harmonics 
from 120MC to 260MC. Selector switch gives instant choice 
of ranges. Switch gives choice of internal modulation of '400 
CPS or use of any external source at other frequencies. For 
audio testing the 400 cycle signal can be used separately. 

Outputs are unmodulated RF', modulated RF and 400 CPS audio. RF output is in excess of 100,000 
microvolts and jacks are provided for choice of either high or low RF output. Stability is insured 
byspecial circuit design. Has a fine adjustment RF control. AF output is 2 -3 volts, AF input is 4 
volts across 1 megohm. Large cleat 5 inch etched dial plate and pointer are protected by transparent 
plastic bezel. Common AF terminals for EXT-MOD input and INT -AF for audio tests eliminate need 
for special AF output connectors. Machine engraved panel lettering. Handsome gray metal case with 
carrying handle. Measures 61/2" x 10" x 41/2". Comes complete with pair of leads. AC line cord 
and plug. Operates on 105 -125V 50 -60 cycle AC. Shpg. svt., 8 lbs. 
LAFAYETTE LSG -10 SIGNAL GENERATOR 22.50 

LAFAYETTE CAPACITANCE -RESISTANCE TESTER 
WITH "IN-SET QUICK CHECK" 

COMPLETELY WIRED AND TESTED 

TWO INSTRUMENTS IN ONE 
CHECKS ELECTROLYTIC, PAPER, MICA AND 
CERAMIC CONDENSERS 
4 DIRECT READING CAPACITY SCALES FROM 
00001 MFD TO 1000 MFD 

CHECK FOR OPEN SHORTS, LEAKAGE AND 
INTERMITTENTS 
2 RESISTANCE RANGES FROM 100 TO 5 
MEGOHM 

Here is a "must" for servicemen and lab technicians. A 
completely -self- contained AC operated capacitance and 
resistance bridge, plus a quick check for in the set test- 
ing. Large 5 direct reading scale has 4 ranges of .00001 
-.005 MFD, .001 -.5 MFD, .1 -50 MFD and 20 -1000 MFD. 
Resistance ranges are 100 -50,000 O11MS and 10,000 
to 5 megohnr, Quick check feature enables you to check 
capacitors for shorts, open or intermittent while in cir- 
cuit-no need to remove them from the set till you're 
sure they need replacement. Leakage test switch gives 

you choice of 25, 150, 250, 350 or 450 volts for checking leakage under correct potential. Separate 
power factor control with continuous settings from 0 to 50 % . Operation is simple and accurate, using 
a magic -eye tube as the null detector. Attractively finished steel case with etched panel and rounded 
corners, measures 141/z "L a 81/4"H a 5 "D. Shpg wt, 19 lbs. 
MODEL LC -4 NET 34.50 

SW! LAFAYETTE CAPACITOR- RESISTANCE TESTER 
COMPLETELY WIRED AND TESTED 

21.50 
COMPLETELY WIRED AND TESTED 
CHECKS ALL TYPES OF CONDENSERS FOR 
CAPACITY, LEAKAGE, OPEN SHORTS OR 
INTERMITTENT CONDITION 
DIRECT READING SCALES FROM .00001 
TO 1000 MFD AND 100 TO 5 MEGOHMS 

A stable and accurate bridge type circuit measures capacitance in 
4 ranges of .00001 -.005 MFD, .001 to .5 MFD, .1 to 50 MFD and 
20 to 1000 MFD. Two resistance ranges of 100 -50,000 and 10,- 
000 to 5 megohms. Check leakage under actual load with choice 
of 25, 150, 250, 350 or 450 volts available by selector switch. 
Power factor control from 0 to 50%. Checks for leakage, open, 
short, or intermittent operation. All readings taken directly off 
scales after setting magic eye to maximum, Completely self -con- 
tained power supply. Attractively finished steel case with rounded 
corners and etched panel. Operates horn 110V AC. Size 93/s "L x 
71/4"H "H a 55/4"D. Shpg. wt. 10 lbs. 
MODEL LC-15 NET 21.50 

volt Sensitivity on both DC and AC 
160 un 3" METER 
1% PRECISION 

RESISTORS 
SILVER CONTACT 

SELECTOR SWITCH 

R 

FULL SCALE RANGES 
DC Volts: 0.10; 0 -50; 0. 500; 0 -1000 Volts - AC Volts: 0 -1o; 0 -50; 0 -500; 0 -1000 Volts -DC Current: 500 ua end 500 ma Resistance: O -10K; 0.1 Meg Decibels: -20 to +22; +20 to 36 db (0 db 0.775 V) _- Cepocity: 250 mmfd to .2 mfd -.005 mfd to 1 mfd- .Oufpuf Ranges: 0 -10; 0 -50; 0 - 

Volts 500; 0.1000 

Best Buy in America! A very 8.95 
This Multitester is a complete accurate and sensitive V 

with high quality and sensitive 160 microam (not a kit) per volt on both AC and DC. Single selector rsniitch, 1 h precision resistors, 3" meter. Features extreme versatility, accuracy and ruggedness. In attractive plastic front panel, with metal bottom for ruggedness and shielding. First capa- city range requires 50 volt AC source. Second capacity range requires 10 volt AC source. Size 4 1 q "x3r/ "x I5 /s ,. Complete with test leads and batteries. Shipping weight 4 lbs. 
R W -274 

Complete 8.95 

HIGH SENSITIVITY 20,000 OHM 
PER VOLT DC 10,000 OHM PER 

VOLT AC MULTITESTER 

19.95 

LOOK AT THESE 
FULL SCALE RANGES! 

D.C. Volts: 0-6; 0.30; 0- 120; 0 -600; 0 -1200; 0. 
6000 Volts - A.C. VOLTS: 0.6; 0-30; 0 -120; 0 -600; 0.1200 Volts RESIS- 
TANCE: 0-10K; 0 -100K; 
0.1 Meg; 0 -10 Megohms- 
D.C. CURRENT: 0 -60 Micro - emP; 0 -6; 0 -60; 0 -600 Milliemps - DECIBEL: -20 
to + :7 db (0 db-0.774V) - CAPACITY: .0001 -.01; 
005 -,15 mfd _ INDUC- 

TANCE: 20 -2000 millihenry 
-OUTPUT RANGES: 0 -6; 0 -30; 0-120; 0-600; 0- 1200 Volts 

The new Lafayette high sensi- tivity Multitester is a complete instrument (not a kit). In ad- dition to its unusual sensitivity 
of 20,000 OHMS PER VOLT 
ON D.C. AND 10,000 OHMS 
PER VOLT ON A.C., and the extraordinary number and scope 
of its ranges, it is packed with features that would make it cost at least twice as much if made in this country. Uses 

1 90 precision resistors, silver contacts on selector switch, 35 sa 3" meter. Dependable, rugged and accurate. Even the test leads are heavy duty- with high voltage insulation. Volt- age source required for low capacity range is 120V A.C., for high range capacity and inductance scale is 6V A.C. Attrac- tive plastic front with metal bottom. Size 61 /4 "x41 /q "x21 ", Complete with batteries and leads. Shipping weight 41/z lbs. RW -30A Singly, Each 19.95 
In lots of 3, Each 19.25 

4 AND 6 TRANSISTOR SUPERHET KITS POCKET AND HOME RADIOS 
FOR SPEAKER AND EARPHONE OPERATION 

POCKET SIZE: 4 "L e 3- 5/16W e 1D. BUILT-IN ANTENNA! REOUIRES NO EXTERNAL ANTENNA OR GROUND! 

Lafayette engineers have designed this fascinating 4- transistor superhet receiver kit in a unique and interesting form. It is, 
by itself, a completely self- contained, pocket sized personal portable set which operates a miniature earpiece so only you can 
hear; by plugging into the KT -96 kit listed below, it is instantly converted to a full 6-transistor home radio, complete with 
speaker for the entire family to enjoy. - Circuit features use of 4 transistors (2 high frequency and 2 audio type) plus a ger- 
manium diode, 2 I.F. stages and built -in high gain ferrite core and antenna. The result Is a sensitive, stable and selective 
set covering the entire broadcast band. Requires no outside antenna or ground connection. The kit Is furnished complete with 
transistors and all parts, including battery and chassis already drilled and punched. The earpiece and carrying case are 
accessory items, not supplied. All necessary pictorial and circuit diagrams are furnished with simple, easy -to- follow instruc- 
tions. 
1(1-94 -Kit, shpg. wt., 2 lbs Net 19.95 
MS -311- Leather Carrying Case Net 1.95 
MS- 260 -Super power dynamic earpiece , 

Net 3.95 

2- TRANSISTOR PUSH- PULL OUTPUT KIT, WITH SPEAKER SELF -CONTAINED IN BEAUTIFUL PLASTIC CASE. 

CONVERTS 4- TRANSISTOR KIT INTO A 6- TRANSISTOR HOME RADIO WITH SPEAKER 

Add a completely transistorized push -pull audio stage to your 4 transistor receiver. Complete stage including speaker and case 
measures only 3" H z 2%" W s 1%" D. Plugs right into 4 transistor kit above. Converts your 4 transistor set to a 6 

transistor plus diodes superhet receiver. Performance equal or superior to commercially wired sets selling at more than twice 
the price. Kit includes 2 transistors, 2 transformers, 216" PM speaker, pre-punched chassis, speaker case to bold entire 
stage, battery, hardware, instructions and diagrams. 
KT- 96 -Shpg, wt., 1 lb Net 11.50 

LAFAYETTE RADIO 
JAMAICA 33; N. Y. 165 -08 Liberty Ave, Write for FREE Bargain Packed Catalog! 

DEPT RJ -1 

100 SIXTH AVE., NEW YORK, N. Y. 
BOSTON, MASS., 110 Federal St. 
PLAINFIELD, N. J., 139 West 2nd St. 
NEWARK, N. J., 24 Central Ave. 
BRONX, N. Y., 542 E. Fordham Rd. 
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ELECTRONIC CATALOG 
PACKED WITH MONEY SAVERS 

Packed with the largest selection of Electronic, Radio and 
T.V. Parts, and equipment, PA, Hi-Fi systems, tubes, an -. 
tennas, Transistor Kits, parts and components, Test Equip - 
ment, new build your own kits, tools, books, Microscope, 
drafting equipment, Binoculars, Telescopes, All Radio, TV 
and Ham supplies - ALL AT GREAT SAVINGS - For the 

'. economy minded servicemen, dealer, engineer and tech- 
. nician. CHUCK FULL-OF BUYS! SEND FOR YOUR FREE 

COPY TO =DAY. 

35 WATT HI -FI AMPLIFIER KIT WITH METERED OUT- 
PUT AND 4 PUSH -PULL PARALLEL NEW EL84 TUBES 

New Lafayette high power amplifier kit 
with a host of features not in any other 
single amplifier. Calibrated output me- 
ter permits use as either a recording or 
reproducing amplifier. EL84 power pen- 
todes provide high peak power and low 
distortion required for better audio 
quality. Features exceptional control 
versatility and ample inputs for all 
associated custom hi -fi equipment. DC 
operated preamp filaments and balanc- 
ing adjustment to minimizo hum. Meter 
can be switched to indicate either re- 
cording voltage or output level of am- 
plifier. Features rumble filter, loudness 
control, separate bass and treble con- 
trols, silencing switch, speaker selector 
switch, output balancing adjustment and monitoring jack. 

SPECIFICATIONS 
FREQUENCY RESPONSE: -i- 1 db20- 40,000 cps. HUM: 85 db below rated output, 
POWER OUTPUT: 35 watts with 41k total distortion at full rated output. INPUTS: 
TV Sound. Radio, Magnetic Phono, Crystal Phono, Tape. OUTPUT IMPEDANCE: 4, 8 
and 16 ohms; high impedance for tape recorder. TUBE COMPLEMENT: 3- 12AX7, 
1- 12AÚ7, 4 -EL84, 1 -5134, FEEDBACK: Negative feedback loops virtually eliminate dis- 
tortion. POWER: 117V, 60 cps, 80/150 watts with auxiliary power receptacles. Remova- 
ble escutcheon. Size 121/2" L x 954,. D x 41/2" H. 
A combination of high power, high fidelity, gleaming beauty and advanced engineering features unmatched at even twice the price. Supplied in complete kit form with tim- plifled easy -to- follow instruction sheets. Shpg. w., 25 lbs., 
KT -I15- Complete kit, Net 59.50 

IMO - - - - - - - - - - - - -- - - - MMMMMMMMMMMM '- - - 
HIGH FREQUENCY TWEETER 

WITH ACOUSTIC LENS 
DIRECT IMPORTATION 

MAKES THIS PRICE POSSIBLE! 

FREQUENCY RESPONSE FROM 2000 
CPS TO BEYOND AUDIBILITY 
LOUVERED ACOUSTIC LENS FOR 
UNIFORM SOUND DISPERSION 
HANDLES 25 WATTS OF POWER 
PRICED EXCEPTIONALLY LOW 

New high frequency tweeter featuring a louvered acoustic lens for uniform sound dispersion and capable of handling up to 25 watts of distortion -free power. The directional tendency of high frequency notes is overcome by the natural wide dispersion angle of the short horn and the acoustic lens which disperses and radiates the high notes smoothly throughout the entire listening area. The lens is detachable for panel mounting, with a separate base for the tweeter furnished for external mounting where desired. Aluminum voice coil has 16 ohms impe- dance. Size: 41/4" long x 3" diameter, lens extends 21/2". Requires a crossover network, preferably one with a level control, such as the 1.N -2. With full instruc- tions. Shpg. wt., 5 lbs. 
HW-7 Net 14.95 

JA1 - I- - - ------------------- a - - - - m a m as m a - - - - 

LAFAYETTE'S FM-AM TUNER KIT 
SIMPLIFIED DETAILED INSTRUC. 
TION MANUAL 
MEETS FCC REQUIREMENTS FOR 
RADIATION 
GROUNDED GRID TRIODE AM- 
PLIFIER 
ARMSTRONG FM CIRCUIT WITH 
FOSTER -SEELEY DISCRIMINATOR 
AFC DEFEAT CIRCUIT WITH 
FRONT PANEL CONTROL 

The excellence of its design and the quality of 
its components combine to proelde this compact 
high-fidelity FM -Alf tuner with superb char- 
acteristics normally found in units costing sev- 
eral times as much, and with performance un -, 
believable at this low price. Features Armstreng PSI circuit with limiter and Foster -Seeley 

I discriminator. Simplified tuning with slide -rule dial and flywheel counterweighted mechan- 
ism. AFC defeat circuit combined with tuning control. ,Attractive etched copper- plated I 
and lacquered finish, 

SPECIFICATIONS 
FREQUENCY RANGE: FM, 88-108 MC- AM, 530-1650 KC, ANTENNA INPUT: FM, 
300 ohms; AM, Ferrite loopstick and high impedance external antenna. CONTROLS: 
2 -a function control for AM, FM, PRONG, TV and a tuning /AFC defeat control. DIS- TORTION: Less than 1% rated output: FREQUENCY RESPONSE: FDf, 1- 5 db 20 to I 20,000 cps; AM, -- 3 db 20 to 5000 cps. SENSITIVITY: FM, 5 /iv for 30 db quieting; Alf, Loop sensitivity 80 uv /meter. SELECTIVITY: FM. 200 RC bandwidth, 6 db down - 
375 ICC FM discriminator peak to peak separation; AM, 8 RC bandwith, 6 db down, IMAGE REJECTION: 30 db minimum. HUM LEVEL: 60 db below 100% modulation. 1 TUBE COMPLEMENT: 2- 12AT7, 1 -6BA6, 1 -6BE6, 2 -6AÚ6, 1.6AL5 plus 1 -6X4 rectifier. 
SIZE: 514" high x 9%" wide x 9%" deep (excluding knobs), CONSUMPTION: 30 watts. For 110.120V 60 cycles AC. Less metal case. Shpg. wt., 9 lbs. 
KT -100 Complete kit, less cage. Net 34.95 I 
LT -10 -Completely wired Less metal case, Net 52.50 
ML -10O -Metal cage for above, shpg, wt., 3 lbs Net 5.00 

METAL -CASED CONE TYPE HI -FI TWEETER 
FREQUENCY RESPONSE 2000 -16,000. CPS , HANDLES 20 WATTS OF POWER 

Highest quality cone type high frequency tweeter hav'ng 
a range from 2000 to 16,000 cycles. Especially efficient 
at higher end of audio spectrum where other cone type 
tweeters tend to lose clarity and volume. Entirely closed 
in a metal case with a base so that it can stand by itself 
or be mounted on a flat surface with mounting bracket 
supplied. Rated to handle 20 watts of power. A cross- 
over network is required; the Lafayette LN -2 is ideal. 
Voice coil impedance 8 -16 ohms. Size: 31/21" x 21/2" 
se 3" Diam. Shpg. wt 3 lbs. 
HK-3 Net 5.95 

CROSSOVER IV CAPACITIVE- INDUCTE NETWORK 

NETWORK .. BUILT-IN 
CROSSOVER AT 2000 CPS 
LEVEL BRILLIANCE CONTROL 

2 WAY SPEAKER SYSTEM 
40- 16,000 CYCLES 

The frequencies above 2000 cycles are chan- neled to the high frequency tweeter by means of the high -Q inductance and capacitance compris. ing this efficient crossover network. The highs and lows are brought into acoustic balance by means of a continuously variable level -brilliance control. Control has a 21/s ft. long,cable for re. mote mounting. Network matches 8 -16 ohrq speakers with insertion loss reduced to a mini- mum. Enclosed in metal Case 6" L x 2%" H x: 
25 /a" D. With full instructions. Shpg. wt., 5 lbs. 

MMMMMMM LN 2 Net 8,75 

aC7.lEÍte 
R DEPT RJ -2 

165 -08 Liberty Ave. 
JAMAICA 33; _ N. Y. 

SEND 
NAME- --- FREE 

LA FAYETTE 
CATALOG 

ADDRESS 

A modest budget need no longer limit your Hi -Fi aspira- 
tions. The system consists of the O.E. 12" woofer with 
heavy 14.5 oz. alnico V magnet and l'A" aluminum voice 
toil rated at 25 watts; the new metal cased 11K -3 cone type tweeter; and the LN -2 
crossover network with level and brilliance control. Both tweeter and network are 
described on this page. The complete 2 -way speaker system covers the frequency range 
40- 16,000 cycles. Shpg. wt., 16 lbs. 
SY- 87- Complete System - Net 27.50 
SY- 86- Complete System. same as above except the NW-7 Tweeter with acoustical lens 
Is supplied instead of HIC -3. Shpg. wt., 20 lbs Net 36.50 

LAFA1fETTE 
P/1' Mail Order Center 1 
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AMERICAN TELEVISION 8, 
RADIO CO. ST. PAUL, MINN. 

introduces the ow 

UNSURPASSED 
IN BEAUTY 

UNEQUALLED 
IN PERFORMANCE 

UNMATCHED IN 
QUALITY 

CONSTRUCTION 

exclue 
profitab.) 

déale. 
franchise 

now availab 

Transistor Preamp 
(Continued from page 48) 

R2 and R, fixed, R5 decreases as R. in- 
creases; (c) with R2 and R. fixed, RS 
increases as R, increases; and (d) with 
R5 constant, sensitivity and voltage 
gain increase as R2, R2, and R, increase. 
Although zero values for R2, R2, and R, 
were successfully tried out, they are 
not suitable in practice for the purpose 
in hand. This is because the corre- 
sponding resistance of R; is reduced to 
an impractical value. When R2 = 0, 
even with high values for R2, R,, and 
R5, voltage gain and sensitivity to low 
signal voltage are drastically reduced. 
Much higher input voltages (up to ap- 
proximately 1 volt or so) can be tol- 
erated without distortion under this 
condition. Recommended low limits 
for resistors R2 through R5 are, respec- 
tively, 470, 1000, 22,000, and 10,000 
ohms. 

Finalized Amplifier 
The final circuit has the component 

values listed on the diagram of Fig. 2. 
In the breadboard prototype, R; ac- 
tually measured 200,000 ohms. How- 
ever, in the completed unit it was nec- 
essary to reduce this resistor to 180,- 
000 ohms due to the commercial toler- 
ances. With a commercial 220,000 ohm 
resistor, the positive half of a sine - 
wave output was badly clipped. This 
serves to demonstrate the necessity 
for making preliminary tests on a 
transistor amplifier prior to final as- 
sembly and housing. Figs. 1 and 3 
show the completed amplifier. Voltage 
gain at 10 cps was about 20 db and 
30 db at 50 cps. From about 100 cps 
upward, it remained steady at approxi- 
mately 38 db. 

Construction 
The amplifier was built into an 

LMB -135, 3" x 31/2" x 21/8" black, wrin- 
kle- finished, interlocking aluminum 
box. Two terminal strips of the screw - 
type with solder lugs on the under 

sides were used. These had two and 
three terminals, respectively, for the 
3 -volt battery and the CK721 trans- 
istor. The latter was numbered 1, 2, 
and 3 to correspond to the transistor 
element numbers. A red dot was 
marked at terminal #1 to coincide 
with the similar mark beside the col- 
lector wire on the CK721. The battery 
terminals were marked "+" and "-" 
with the former grounded to the chas- 
sis. This grounded terminal is visible 
in the lower left -hand corner of the 
interior view of Fig. 3. Note that the 
top of the unit is actually at the left 
in the photograph. 

The battery is clamped to the top of 
the box and short leads soldered to its 
flat strip connectors. Si and J1 are 
located at the right- and left -hand sides 
of the unit. A six -foot, single- conductor 
shielded 4" o.d. cable is permanently 
wired to the output between a ground 
lug to the shield and the center con- 
ductor to terminal #1 of the transis- 
tor. It is brought out through a grom- 
met and slot in the bottom center of 
the rear cover and anchored internal- 
ly with insulated plastic tape. Rubber 
feet were added to the bottom of the 
box, but they are not absolutely essen- 
tial. Decals were used to give the 
completed unit a "professional" ap- 
pearance. 

As a result of the probing necessary 
to design and build this circuit, the 
author found that a CK721 transistor 
may be used as a high -voltage, high - 
impedance amplifier providing that, as 
with vacuum -tube types, (a) compo- 
nent resistances are relatively high 
and (b) R2 is not less than 470 ohms. 
Results indicate that more than one 
high -voltage, high- impedance amplifier 
stage is impractical without distortion, 
hence input should be limited to not 
more than about .02 volt (measured at 
the base, with gain control at maxi- 
mum). The transistor amplifier of Fig. 
2 will give a relatively high voltage 
gain provided the input looks into a 
source of several megohms and the 
output into a load of not less than 
one -half megohm. 30 

Fig. 3. Internal view of chassis showing the locations of various component parts. 

WRITE TODAY FOR COLORFUL 
BROCHURE SHOWING THE 

NEW LINE OF ATR TV SETS 

ALSO MANUFACTURERS OF DC -AC INVERTERS, 
"A" BATTERY ELIMINATORS, AUTO RADIO VIBRATORS 

AMERICAN TELEVISION & RADifx, Co. 

Quality Ace/eats ,Since 1937 
SAINT PAUL 1, MINNESOTA- U.S.A. 
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Loran APN /4 Oscilloscope 
Easily converted for use 
on radio -TV Service 
Bench! 

BRAND NEW 
Completely Assembled 

Supplied only 
Scope type 
5CP1 and 
RCA Crys- 
tal Unit... 

with 5" 

$14" 
TS- 100 /AP OSCILLOSCOPE 

BRAND NEW OUR 

(worth $750) PRICE 34" 
Can be used with linear sweep or general purpose test scope. Cables included. Also used with circular 
sweep as precision range calibrator. Self -contained in 
metal case 8" x 121/2" x 16, deep. For 110V 50 to 1200 
cycles AC. Demilitarized, New, with all tubes includ- 
ing crystals and C. R. Tube. 

TS -16 /APN TEST SET 
Very Special at this low price. BRAND 
NEW. Complete with all $12.95 cables 

Type 2J1F1 SELSYNS 
Operates from 571/e volts, 400 cycles. New tested. 
Conversion diagram for 110 volts AC $@` included. BRAND NEW, each ,D2.95 
CAPS FOR ABOVE 50c 

BC -906 -C FREQ. 

METER -SPECIAL! 
Cavity type, 144 to 235 
Mc. BRAND NEW in original 
factory packing, complete 
with antenna & operating 

OUR LOW PRICE $8.88 

NAVY RECEIVER TYPE ARB 
Four Band. 105 to 9050 Ise. Low Freq., Ship, 
Broadcast -40 to 80 meters. Includes tubes 
and dynamotor, for 24 volt operation. Easily 
converted for 110 V., 12 V, or 6 V. Schematic 
Included. Excellent Condition. Overall: 81/4" x 
71/4" a 151/4 ". Wt. 30 lbs. 
COMPLETE WITH ALL TUBES, $21.50 Special 

NEW! Cathode Ray Tubes NEW! 
3CP1 $ .88 5BP4 .. $2.22 
3FP7 .88 SCP1 2.45 
5BP1 2.22 9LP7 1.88 

DYNAMOTOR VALUES! 
Excellent BRAND 

Output Used NEW 
400V .400A $4.99 
224V .07A 1.95 4.95 
250V .05A 
575V .16A 
540V .25A 
220V .080A 
625V .225A 
172V .138A 
220V .080A 
275V .150A 

1000V .350A 8.50 
250V .050A 2.95 
500V .160A 
500V .160A 19.50 34.50 
400V.400A .... 6.95 

Type Input 
DA-19-A 28V 11A 
D M-28 28V 
DM-32A 28V 1.1A 
DM-33A 28V 5A 

28V 7A 
DM-34D 12V 2A 
D M-37 25.5V 9.2A 
DM-40 14V 3.4A 
DM-53A 28V 1.4A 
DM-64A 12V 5.1A 
PE-73C 28V 20A 
PE-86 28V 1.25A 
PE-103 6V 

12V 
PE-186 28V 11A 

2.95 
1.95 
1.95 
4.25 
5.95 
1.75 
3.95 

5.95 
3.95 
3.95 
5.50 
8.95 
3.45 
5.95 
7.95 

11.50 
5.24 

MG -149 -F INVERTER 
Input 24 VDC (á 36A 
Output 26VAC (J 250 VA: 

115V. (d.- 500 VA. single phase, 400 cycles. 

Special 

19.49 
SPECIAL G.E. DYNAMOTOR 

INPUT: 28 V. D.C. @ 19 A. 
OUTPUT: 1000 V. D.C. @ .350 A. 
Model 5D48B9A. BRAND NEW.... $4 5 

2 -VOLT BATTERY 
"PACKAGE''! 

1 -2V. 20 Amp. Hr. Wil- 
lard Storage Battery. $2.45 

1 -2V. '7 prong Synchro- 
nous Plug -in Vibrator 1.49 

1 -Quart Bottle Electro- 
lyte (for 2 cells) ... 1.45 

ALL BRAND NEW! Q. ,p9 
Combination Price.. a .7 .7 

Willard 6 -Volt Midget Storage Battery 
3" Amp. Hour. BRAND NEW. 35 /s "x 1- 13/16 "x 2% ". Uses Standard Electrolyte Only $2.22 

October, 1956 

BC -9468 
BROADCAST RECEIVER 
520 to 1500 Ke. 6 tubes: 3- 
12SK7, 12507, 12A6, 12K8. For 
dynamotor operation. Easily con- 
verted to 110 or 32 Volt. 2 -IF 
stages, 3 -gang tuning cond. Com- 
plete with wi 

$19 95 
. 

n n bes, 
aonori 

thai sealed 
BRAND NEW 

I 

BC -457 TRANSMITTER -4 -5.3 Me, complete with all 
tubes and crystal. BRAND NEW $7.88 
BC -458 TRANSMITTER -5.3 to 7 Mc- Complete with 
all tubes and crystal. BRAND NEW..... $7.88 
BC -459 TRANSMITTER -7 -9.1 Me, complete with all 
tubes and crystal . BRAND NEW $11.95 
BC -696 TRANSMITTER -3 to 4 Mc, BRAND NEW. corn- 
piece with all tubes & crystal 58.88 

SCR -274 COMMAND EQUIPMENT 
ALL COMPLETE WITH TUBES Excellent Brand 
Type Description Used Used NEW 
13C -453 Receiver 190 -550 Kr.. $9.95 $11.95 $14.95 
IBC -454 Receiver 3 -6 Mc 7.19 8.29 11.95 
BC -455 Receiver 6 -9 Mc 5.25 7.95 9.95 
BC -456 Modulator 2.24 2.75 4.24 
BC -450 3- Receiver Control Box ... 1.49 1.95 
I10 -451 Transmitter Control Box ... 1.25 1.49 
BC -696 Xmtr 3 -4 -Mc (like new ... 6.95 8.88 

110 VOLT AC POWER SUPPLY KIT 
FOR ALL 274 -N and ARC -5 RECEIVERS 
Can be assembled quickly and easily, on pre- drilled 
chassis. Plugs into the rear of any model 274 -N 
receiver and delivers 24 volts as well as 
"B" voltage. Complete kit of parts with 61.95 metal case, instructions d 
SPLINED TUNING KNOB for 274 -N RECEIV- A91 
ERS. Fits BC -453, BC -454 and others. Only...eUtii 

ARC- 5/R -28 RECEIVER 
2 Meter superhet, 100 to 156 Mc in 4 xtal channels. 
Louvred alum, cabinet 7s /8 x 4°/e x 14 ". Complete 
with 10 tubes and 4 xtals $ 12.95 fí5 
Excel. Cond. 7 

ARC- 5/T -23 TRANSMITTER 
Companion for above, incl. 2 -832A, 2 -1625 tubes 
and 4 xtals. BRAND NEW $14.95 
Less Tubes $6.95 

ARC -5 MARINE RECEIVER- TRANSMITTER 
Navy Type Comm. Receiver 1.5 to 3 Me BRAND NEW with 6 tubes $16.95 
Navy Type Comm. Transmitter 2.1 -3 Mc BRAND NEW with 4 ubes and Xtal $12.45 

Ham Special! Famous BC -645 
XMITTER- RECEIVER 

With DIAGRAM for 
Easy Conversion 

to CITIZENS' BAND! 
Makes wonderful mobile rig 
for 420 -500 Mc. Easy to 
convert for phone or CW 2- 

BRAND way communication. CON- 
VERSION DIAGRAM IN- NEW .. CLUDED. This swell rig 

originally cost over $1000 -yours for practically a 
song! You get it all, in original factory carton, 
BRAND NEW, complete with 17 tubes, less power 
supply. Conversion Instructions Included. 
Shpg. wt. 26 lbs $29.50 
PE-101C DYNAMOTOR for BC -645, has 12 -24V 
input (easy to convert for 6V Battery $75 
operation) only 1 7 
UHF ANTENNA ASSEMBLY, for BC- 645.... $2.45 
Complete set of 10 Plugs $5.50 for BC -645 
CONTROL BOX for above $2.25 
SHOCK MOUNT for above 1.25 
CONVERSION BOOKLET. Instructions for $f 50 
most useful surplus rigs L. 

TG -34A CODE KEYER 
Self-contained automatic unit, reproduces code practice 
speaker, aker, 

recorded 
provides code-practice p signals to one o built-in 

e persons at speeds from 5 to 25 WPM. 
BRAND NEW, In original carton. 
TAPES FOR ABOVE AVAILABLE $19.95 

TG -5 -B TELEGRAPH SET 
Made for USA Army Signal Corps. A d ndy little field set for 2 -way c n, ation. Sturdy metal. container, 6./.1"x43/4"x4", with hinged covers, complete with tele- grap key and headset. BRAND NEW, in car- 

$9.95 wing case with shoulder strap ,7 .7 
Used. etc. Cored $7.95 

BUBBLE SEXTANT 
Made for U. S. Armed Forces, 
by AGFA ANSCO. Actually 
worth $150 or more! Has 
illuminated averaging disc 
for nighttime use. Complete 
with carrying case. 

$9 95 Only 

WRITE FOR FREE CATALOG! 
Please include 25% Deposit with order-Balance C.O.D. MINIMUM ORDER $3.00. All Shipments F.O.B. Our Warehouse N.Y.C. 

G&G Radio Supply Co. 
Dept. N -10 

51 Vesey St., New York 7, N. Y., CO 7 -4605 
Branch: 5009 N. Neva Ave., Chicago 31, III. 

BC1206 -C BEACON RECEIVER 
195 to 420 Kc. made by 
Setchel- Carlson. Works on 24- 
28 volts DC. 135 Kc. IF. 
Complete with 5 tubes. Size 

lbs. BRAND NEW.. $H.88 
Brand New, less tubes. . $5.95 
USED, with tubes..... $5.95 
USED, less tubes.. ... 2.95 

SCR -522 FINEST 2 -METER RIG! 
Terrific buy! VHF Transmitter- receiver, 
complete with all components. 100 -156 
Mc. 4 channels. Xtal- controlled, Ampli- 
tude modulated voice. They're going 
fast! Excellent condition. 
SCR -522 Transmitter -Receiver, complete 
with all 18 tubes. $33.33 COMBINATION Special 
Receiver Only, with all tubes ... $19.50 
Transmitter Only, with all tubes .$22.25 

LORAN APN -4 
FINE QUALITY 
NAVIGATIONAL 

EQUIPMENT 
Determine exact geographic position of your boat or 
plane! Complete, BRAND NEW installation consists 
of: ID -6B /APN -4 Indicator; R -9B /APN -4 Receiver; 
PE -206 Inverter; Set of Plugs; Visor for Indicator; 
Operation manual; Brand New, Export 
packed. COMPLETE $129.50 

SPECIAL 
APN -9A LORAN Receiver Indicator, 
leas tubes, NEW $29.50 (demilitarized) 

AN /ARR -2 RECEIVER 
BRAND NEW -A Terrific Value! Tuning 
Range 234 to 258 Mc. Tubes: 7 -9001, 3- 
6AK5, 1 -12A6. Only a few at this low price! 
Complete $8.88. 
With 28 V 1.6A Dynamotor, $ 9O 1 2 
complete sD v 
110 VOLT AC POWER SUPPLY KIT for 
above $7.95 
BC -221 FREQ. METER $129.50 

BC -221 FREQ. METER CASE 
Aluminum case for BC -221 or TS -164 Freq. Meters. 
With volt. reg. supply using VR105. 2 ballast tubes, 
relay, cable, etc. 
Inside front: 9./4 BRAND NEW, 
x 71/s x 73/8". In- (Add 60e for 
side rear: 2" deep. packing) 
Shock- mounted. 

$399 
Original Crystal for BC -221 $8,45 1000 Kc BRAND NEW 

COMPLETE OPERATING MANUAL $ 1,95 for BC -221 Freq. Meter 

BENDIX DIRECTION FINDER 
MN -26 -C. 12 -tubé remote control Navigation Direc- tion Finder and communications receiver. 150 to 1500 Kc in 3 bands. 28 V. DC input. Ideal for commer- cial navigation on boats and planes. Complete installa- tion comprises: 
MN -26 -C Receiver, used, with 12 tubes $16.50 
MN -26 -C With 12 Tubes, BRAND NEW $22.50 MN -20 -E Rotatable Loop 4.25 MN -52 Azimuth Control Box 2.95 
MN26Y BENDIX DIRECTION FINDER 

BRAND 0 Ko. tN EMc. 
Complete with tubes, motor. $26,95 

Used, like new. incl. tubes and dynamotor ..$18.95 
MICROPHONES Excellent BRAND 

Model Description Used NEW 
T -17 Carbon Hand Mike $5.45 $7.95 
T -30 Carbon Throat Mike .33 .69 
T -45 Navy Lip Mike .99 
RS -38 Navy Type 4.95 
T -24 Carbon Mike .2.45 ... 3.95 
TS -9 Handset .... 4.95 
DYNAMIC HANDMIKE, with "Press -to- talk" Switch, cord and plug -BRAND NEW, only $2.95 

HEADPHONES Excellent BRAND 
Model Description Used NEW 
HS -23 High Impedance $2.25 $4.35 
HS -33 Low Impedance 1.99 4.65 
HS -30 Low Imp. (featherwt.) 1.49 2.25 
H -16 /U High Imp. (2 units) 2.75 7.95 
CD -307A Cords, with PL56 plug 

and JK26 Jack .99 
DYNAMIC HEADPHONES, 600 -ohm impedance, with large earphone cushions, cord and phone plug. 
BRAND NEW, special $2.95 
SOUND POWER Headphone with $3,95 Dynamic Mike, BRAND NEW 

HI -FI DYNAMIC HEADSET with Cushions 
Freq. Range: 40 -14000 CPS. No Distortion. $5.95 BRAND NEW 

EE -8 FIELD PHONES $16.66 OUR PRICE, EACH............ 
BC -605 INTERPHONE AMPLIFIER. Easily converted 
to intercom set -ideal for office, home or factory! 
BRAND NEW, with original schematic $4.44 

BC -442 ANTENNA 
RELAY UNIT 

Wonderful Value! Consists of 3/4 amp 
2" RF Ammeter (antenna current In- 
dicator, 0 -10 scale, Transmitter -Re- 
ceiver Switching relay, in aluminum 
case with associated comps- $2.24 
nents. BRAND NEW WL LY 
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TRIAD's versatile series of sub -mina 

ture hermetically sealed audio trans- 

formers are specially designed for 
audio use, transistor applications and 

printed circuits. Featuring extremely 

small size, they incorporate all the 

construction features that have, made 

TRIAD the symbol of quality in trans- 
formers. 

Type 
No. 

List 
Price 

Impedance -Ohms 

Primary Secondary 

JZ -1 $19.65 600/250/50 60000 

JZ -5 20.20 30/12/4 50000 

JZ -7 19.65 30/12/4 1000 

JZ -13 19.65 15000 (1 Ma.) 135000 C.T. 

JZ -15 19.65 20000 (.5 Ma.) 1200/600/100 

12-25 19.10 10000 (1 Ma.) 200 

JZ -26 19.10 1000 (5 Ma.) 50 
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Write for Catalog TR -56F, 
listing TRIAD'S complete line 
of quality Transformers. 

-IRANSFORMfR CORP. . 

4055 REDWOOD AVE., VENICE, CALIF. 

"Honeycomb" 

Signal Storage 

Tube 

New tube with mosaic target 

holds nearly million "bits" 

of information and makes 

possible smaller computers 

having bigger memories. 

AN inch -square "honeycomb" devel- 
oped recently by a G -E scientist 

will store up nearly a million bits of 
information. Smaller electronic com- 
puters with bigger memories . are 
among the anticipated applications. 

Dr. H. R. Day of the G -E Research 
Laboratory described his new informa- 
tion storage tube at an electronics 
conference recently. At the heart of 
the tube is a thin sheet of glass in 
which small holes have been etched 
and then filled with metal. In prac- 
tice, information is written onto one 
side of the honeycomb by an electron - 
beam scanning method similar to that 
used in television. A "reading gun" 
picks up the information from the op- 
posite side. Early laboratory models 
have permitted storage for several 
minutes and Day is confident the time 
can be extended. 

Since the holes in the honeycomb are 
spaced 500 to the inch, each square 
inch has 250,000 individual storage 
cells -and each cell will recognize at 
least 10 different levels of intensity 
from the writing gun. Logarithmic 

Dr. Harold R. Day, scientist at the General 
Electric Research Laboratory, holds a thin 
information storage mesh above the "reading 
and writing" tube in which it operates. Tiny 
honeycomb is electronically magnified on 
the television screen in background. Tube 
is expected to have wide use in computers. 

calculations increase to more than 
800,000 the number of bits of införma- 
tion that can be stored at one time 
(250,000 times log to the base 2 of 10). 

Possible applications for the new 
storage tube in addition to computers 
include television cameras and "scan 
converters" in which radar informa- 
tion is collected and then displayed on 
an ordinary television screen. 

The "mosaic" principle has long 
been recognized as ideal for storage 
tubes, but Day's device is believed to 
be the first developed with sufficient 
resolution and ruggedness to be suit- 
able for most applications. Each stor- 
age cell "remembers" by building up 
charge in the capacitance formed be- 
tween the recessed metal plugs and 
the conducting layers on both surfaces 
of the glass. The glass honeycomb it- 
self acts as an insulator between the 
plugs and the surface layers -and be- 
tween the plugs themselves. Because 
the spacing between elements is rigid- 
ly maintained, the entire structure is 
very rugged and the usual problem 
of microphonics does not arise. 30 

Illustration at left shows greatly enlarged 
view of glass mesh and its recessed metal 
plugs. These plugs are only 1 /500 inch 
apart. Diagram below shows "writing gun' 
placing information on the cell by a TV -like 
scanning method. The "reading gun" picks 
up the information from the other side. 

WRITING GUN " ° 41:4(,,,y;;_60,1! 

ff 

lNSUTATEP CHARGE 
STORING TARGET 
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AMERICA'S FINEST VALUES IN "LOW COST" HIGH FIDELITY 
ECONOMY 20 WATT AMPLIFIER $22.95 IMPERIAL 30 WATT AMPLIFIER $29.95 

Model HF -20 

NEW 1957 MODEL 
Push -Pull 6L6 Output Tubes 

Response 30-15,000 CPS 
Bass and Treble Tone Controls 
Input for Xtal or Dynamic Mike 

Input for Xtal or V.R. Phono 
With CU -14Y, 12" Coax Speaker $32.95 
With PI5 -CR, 15" Coax Speaker $42.95 
With Imperial IV System $39.95 

With Imperial VI $48.95 With HF -33GE $69.95 
A trenfen does High Fidelity amplifier value. Response 30 to 15.000 cps. Electronic 
bass and treble boost by separate tone controls. Use this 

s 
mplìfier with any record 

changer having crystal variable reluctance cartridge, radio tuner or high impedance crystal microphone. crophone. 20 watts power output. Use with any 4 or 8 ohm speaker or 250 ohm line. Chassis 73g" 101/ " 71/a" high. Complete with 
tubes: 2 -6L6, 2 -6C4, 12AX7 and s5U4G. This is a terrific value. A ready to use 
high fidelity amplifier at less than the cost of a kit. Ship. wt. 17 lbs. Model HF -20, 
20 watt Hi -Fi amplifier. McGee's sale price, $22.95. 

NEW "LOW -BOY" 3 -WAY 
SPEAKER SYSTEM 
15" COAXIAL SPEAKER 

6" SPEAKER- CROSSOVER 
30 to 17,000 CPS 

SALE PRICE 

$2995 
Low -Boy, 3 -way High Fidelity peaker system. Designed ex- 
pressly for apartment size high fidelity. Available in mahogany 
finish cabinet only. Use with any high fidelity amplifier. 
Matches 8 ohm impedance. Equipped with a top quality 15" coaxial speaker and 
6" speaker o side for augmented mid-range audio dispersion. Size, approx. 29" 
high, 24" wide and 21" front to back. A tremendous high fidelity speaker system with 
response from 30 to 17,000 cps. Stock No. GM -415, ship. wt. 40 lbs. Sale price $29.95. 

BLOND OAK 3 -WAY HI -FI SPEAKER SYSTEM 
HEAVY ELECTRO -VOICE SALE PRICE 

15W -I5" WOOFER 
E -V 841 MID -RANGE 

4401 HORN TWEETER 
BUILT -IN CROSSOVER- 

30-15,000 CPS 

$17995 
A new 3 -way High Fidelity console speaker system which 
features a beautiful blond oak cabinet, an Electro -Voice 
$78.00 net 15" woofer and mid -range horn, University 
4401 tweeter and 3 -way a network. Electro -Voice 
15W, 15" has a frequency y response from 30 to 
1200 cps, essentially flat. Woofer has a net weight of 37 
lbs. Mammouth 51 /4 lb. Alnico V magnet ms 8" in 
diameter and is 41/4" deep. Has 21/2" voice oil,, Will take 
up to 30 watts. Electro -Voice 847, 2 -way driver horn is 
used as the mid -range speaker with response of 300 to 
10,000 cps. University 4401 tweeter is of the horn type 
and responds to frequencies up to 15,000 cps. 3 -way 

network of the inductance- capacitance type crossover 
presents a constant resistance type load to your 

of 
the system. 

Eq ird with e a L -pad to vary loudness 
of t with only two 

ranges. This crossover blends all three speakers into a practical sys- 
tem n y wires any 8 ohm output of your high fidelity amplifier. 
Quality blond oak cabinet measures 43" tall, 31" wide and 231/" deep. Intended for a TV t, this cabinet cost the s manufacturer over $100.00. We have converted it to a speaker cabinet, adding a full acoustical lining r and back. This saving makes our low 
Price possible. 
Model EV84 -15W, complete speaker system. Ship. wt. 150 lbs. Sale price, $179.95. 

McGEE'S NEW 1957 MODEL 

25 WATT 12 "COAXIAL SPEAKER 
* 141/2 oz. G.E. 12" WOOFER- * 31/4" COAXIALLY SUSPENDED TWEETER- * BUILT -IN CROSSOVER- * ALUMINUM VOICE COIL WOOFER- 1895 

McGee's new 1957 model, GE- 120XT, 12" 25 watt high fidelity coaxial PM speaker. No frills r dummy pot cover, it's all speaker value. Features a General Electric 12 ". 1o1 / Alnico V woofer with aluminum voice it and exponential, moldetl 
s 

amless cone. The tweeter s a specially made 1.47 oz. Alnico V. 31/2" speaker which e tends he high frequency response to 17,500 cps. It is electrically connected to accept only, the upper gister of audio. Only two wires connect this complete high fidelity speaker to any 8 ohm amplifier. Ship. wt. 8 lbs. Stock No. GE- 12OXT, McGee Sale price, $18.95. 
New 1957 model, 20 watt deluxe 12" coaxial PM speaker. Only 2 wires to connect to any 8 ohm Hì -Fi radio r amplifier. Features a aluminum v coil General nElectri 12" PM speaker with 10 oz Alnico V magnet, plus a oaoiall ye suspended tweeter. Crossover network built-in. 

o 
Responds up to 17,500 cps. c Stock No. GE100XT, 12" coaxial PM speaker. Ship. wt. 8 lbs. Sale price, $14.95. 

McGee's Famous 
12 AND 15 INCH COAXIAL P.M. 

HIGH FIDELITY SPEAKERS 

1295 1395 
12 -Inch 15 -Inch 

Model CU -14Y Model P15 -CR 
Model CU -14Y, 12" high fidelity coaxial PM speaker. Response from 30 to 17,500 cps. Full 6.8 z. Alnico V magnet in the 12" woofer. Special ially high frequency tweeter. Built -in c network. Only two wires to connect to ynue radio or amplifier. Matches 3.2ssto e8 ohm output. Don't Infuse this speaker with many cheap speakers that are offered. This a fine quality speaker. Stock No, CU-14Y. Sale price $12.95 each, two for 525.00i5 Model P15 -CR, 15" high fidelity ial PM speaker. Response down to 20 cps. and up to 17,500 cps. Full 211/ oz. Alnico V magnet in the 15" woofer. Special) made, 
c 

ov oax,ally suspended 5" high frequency tweeter. Built -in cross network. Only to to connect. Matches 3.2 to 8 ohm output transformer.Ar. regular 562.50 list speaker. Model P15 -CR. McGee's Sale Price, $23.95. MoGeet new 15" Junior coaxial PM speaker. 15" woofer has 6.8 oz. Alnico V magnet. 5" coaxially suspended tweeter with crossover. Only two wires to connect to any B ohm radio o amplifier. Frequency response from 40 to 15,000 cps. Model No. M15-CR. 15" Junior coax PM speaker, Sale price, $16.95. 

NEW 1957 MODEL 
Push -Pull 6L6 Output Tubes 

Response 15. 20,000 CPS 
Bass and Treble Tone Controls 

Compensated Gain for G.E. Cart. 
Input for Xtal or Dynamic Mike 

With CU -14Y, 12" Coax Speaker .539.95 
With P15-CR, 15" Coax Speaker..549.95 
With Imperial IV Speaker System . 546.95 
With Imperial VI $55.95 With HF -33GE 516.95 
New 1957 model 7 tube Imperial 30 watt High Fidelity audio amplifier. A $100.00 list value for only 529.95. Features a heavy 4 lb., specially wound high fidelity 
output transformer i 

frequency from 155 
inverse feed -back; 

20,000 cps. h Matches 8 or p 116 ohm m speakers. You can 
enter your entire custom music system around this low cost 30 watt amplifier. 

This Imperial 30, 30 watt amplifier may be used with any radio tuner or record 
player. It will drive any speaker system that you may have. Use from one to den 
8" speakers or any 12" or 15" coaxial speaker or any 3 -way speaker system. Tone 
compensated input for either a crystal phono pickup o 

r 
a General Electric variable 

reluctance pickup. Also, has input for crystal or high impedance dynamic microphone. 
4 controls are mike gain, phono gain, treble tone and bass boost tone control. This 
amplifier weighs 21 lbs. net. Full size transformer components would cost you up to 
$15.00 if purchased separately. Gold color chassis is 121/4" x 73/4" x 71/4" high. 
Complete with tubes: fiAT6, 12AÚ7, 6C4, 12AÚ7, 2- 6L6GA, plus 5U4G rectifier. 
Stock No. IMP -30, 30 watt Imperial High -Fidelity amplifier complete with tubes and 
diagram. Ship. wt. 23 lbs.. Sale price only $29.95. 

NEW IMPERIAL 24 WATT AMPLIFIER $39.95 
PUSH -PULL EL -34 ENGLISH 

MADE MULLARD OUTPUT TUBES 
WILLIAMSON TYPE CIRCUIT 

RESPONSE 15- 20,000 CPS 
With CU -14Y, 12" Coax Speaker. $49.95 
With PI5 -CR, 15" Coax Speaker. $59.95 
With Imperial IV Speaker System $56.95 
With SPI2125CR..$65.95. With HF- 33GE..586.95. Model IMP -34X 

New, 1957 model Imperial 34X. 24 watt high fidelity amplifier for the audio enthu- 
siast who want McGee's finest amplifier. This amplifier features push -pull EL -34 
English made Mullard output tubes in a Williamson circuit. Heavy duty 6 lb. specially 

und Williamson type ultra-linear output transformer in potted case has a response 
from 15 to 20,000 cps. Matches 8 or 16 ohm speakers. Amplifier has input for crystal 
pickup and built -in pre -amplifier for the popular General Electric and Goldring variable 
reluctance cartridges; as well as input for crystal or high impedance dynamic micro- 
phones. 4 controls are microphone gain, phono gain and separate variable treble and 
base boost tone control with off -on switch. Chassis size: 121/4" o 70/4" x 7./4" high. 
Complete with 7 tubes and diagram. Model IMP -34X, 24 watt high fidelity amplifier, 
ideal for use with any of our high fidelity coaxial or multiple speaker systems. Ship. 
wt. 26 lbs. Sale price, 539.95. 

NEW IMPERIAL SPEAKER SYSTEMS 
Imperial IV 

with 8" G.E. 
High Fidelity 

Speaker 

$1995 

3 -Way 
Imperial VI 

with 12" G.E. 
Speaker 

$2995 
New 1957 Model IMPERIAL IV, High fidelity speaker system with General Electric 8" 
speaker. Housed in a high quality leatherette covered plywood cabinet 10" x 10" 
24" long. Fully enclosed; covered all sides except back. Use auxiliary 
speaker or with any high fidelity radio, e o, amplifier or 

s 

home music system The IM- 
P ERIAL IV contains a General Electric Model 850 extended range high fidelity 8" PM 
speaker with 6.8 oz Alnico V magnet and curvelinear cone with 8 ohm voice oil 
and a 5" tweeter. Response 50 to 15,000 cps. Model IV Imperial 519.95. 

ce 

1957 Model Imperial VI, 3 -way speaker system. Baffle is of heavy wood, leatherette 
covered. Similar in appearance to the Imperial IV pictured above, except 4" taller 
and 1" deeper. Equipped with 3 matched speakers. A 12" G.E, Model 1203 with 9 

Alnico V magnet. plus 5./4" PM for middle range a d 3" tweeter, Simple to 
connect to any high fidelity amplifier. (8 ohms impedance). Stock No. IMP -VI, Sale 
Orion. $29.95. Ideal for use with HF -2O and IMP -30 amplifiers described above. 

CONSOLE HI -FI SPEAKER SYSTEM $49.95 
12" G.E. PM WOOFER -10" PM MID-RANGE- 
8" G.E. MODEL 850 MID -HIGH RANGE SPEAKER 

AND 600 CYCLE L -C CROSSOVER NETWORK. 
Have Juke Box tone quality in your own home. Strictly High 
fidelity. Three speakers all connected to a 600 cycle frequency 
dividing network, so that only 2 wires s feed the system from any 
4 or 8 ohm radio or mplifier. A variable iable tone compensating 
control incorporated in the circuit makes brilliant highs or boomy 
lows to your own taste. Any amplifier that you now have will 
give you much wider selection of acoustical arrangements with 
this speaker system. The 3 -way system is shipped ready to con - 

et to your amplifier or hi -fi radio. Equipped with a General 
Electric 12" woofer, an 8" famous G.E. 850 plus a 10" middle 
range speaker. Frequency response 30 to 15,000 cps. Take your 
choice of cabinets: blonde or mahogany. (Specify finish desired 
when ordering) 37" high, 24" wide and 20" deep. Ship. wt. 
75 lbs. Stock No. HF -33GE. Sale price, $49.95. 
Model HF -44GE, console speaker system, same as above except has a heavy duty 
12" G.E. PM Model 1201, plus 8" G.E. PM Model 850, 10' mid -range speaker and 
5" hard cone tweeter. Sale price, 554.95. (Specify cabinet finish.) 
Model HF -55GE, super deluxe quality console speaker system, same HF -33GE 

c 
d ribed above, except has 15", 21 . Alnico V magnet woofer, 10" mid -range 
PM speaker and Model 4401 University ersity horn type tweeter- All 3 systems incorporate 
600 cycle F' l e 

WPC crossover network with 
ce $69.95 (specify cabinet finish). 

tone compensating control. Model 
H 55GE, Sale er 

THEATER QUALITY 
HIGH FIDELITY SPEAKER SYSTEM 3995 
15" WOOFER PLUS -ELECTROVOICE MODEL 847 
MID -HIGH RANGE SPEAKER - 600 CYCLE LC 
CROSSOVER. 

A theatre quality, powerful speaker system for homes and sound demonstration rooms. 
This speaker arrangement will connect to any high fidelity audio amplifier (8 ohms 
mpedance) Features a 15" electro- dynamic heavy duty woofer which is equal to a PM 

speaker with up to 10 lbs. of Alnico V magnet. This woofer reproduces the low audio 
register from 600 cycles down to 20 cps. An Electro -Voice Model 847 horn type speaker 
is used for the middle range and high range of audio. These two speakers ocon- 
nected to a 600 cycle inductive -capacity c network. Built in the network is 
the field exciter for the 15" woofer. You 

crossover network. 
over $100 for a speaker sys- 

tem and not beat this one. Stock No. EV- 15847X, McGee's sale price, 539.95. 

McGEE RADIO COMPANY 
PRICES F.O.B. KANSAS CITY TELEPHONE VICTOR 2 -5092 

SEND 250/4 OR -FULL 
REMITTANCE W I T H óRDE"'...1903..McGEE ST.,- KANSAS CITY, MISSOURI. 
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McGEE's $100,000 SALE! FM /AM CHASSIS -CHANGERS 
MONEY -SAVING 

VALUES 

REGULAR $119.50 VALUE ESPEY 14 TUBE FM /AM TUNER SALE $ ?995 

FM /AM TUNER ESPEY 24 WATT 
ESPEY 14 -TUBE MODEL 700G MODEL 501G AMPLIFIER 

McGee offers you for onl y $79.95 Espey's regular $119.50 14 tube Deluxe AM FM 
tuner- (Separate audio a plifier required such model 5010 or 501E.) Prices above 
with 14 tubes including rectifiers. Tuner has s its own built -in AC power supply. 
Your savings are almost $40.00. Espey Model 700G performance features: Sensitivity 
3mv on AM, Smv on FM for 30db quieting. AM selectivity 10ke at 6db. FM 240ke 
at 6 db. Audio response flat from 20 cps. to 20.000 cps. with less than 1/4 percent 
distortion with one volt audio output. Chassis is 14" long, 81/2" high and 10" deep. 
Features a one -piece molded, gold- colored, plastic front which makes custom installation 
easy. Features full tuner RF stages -AFC on FM with defeating switch for easy FM tun- 
ing. Built -in pre -amplifier for GE variable reluctance phono cartridge, Pickering, etc. 
Three-position osition equalizer switch for -LP, AES or European phonograph r 

e 
cords. Separate 

bass and treble tone controls with 23db. boost. Chassis is equipped with AC outlet jacks, 
auxiliary input jacks for tape recorder, etc. Built -in ferrite loop antenna for AM 
broadcast and 300 -ohm input for FM band. 
The Espey 700G FM, AM tuner is second to none It has all the features you might 
expect eve 

n 
if you paid up to $200.00 for a tuner. 

This 700G FMS AM tuner chassis has all controls on the front which is desirable when 
you are ing it with any good audio amplifier many of which are designed with tone 
control or preamplifier circuits. We offer the 700G FM /AM tuner at only $79.95. 
Shipping wt. 20 lbs. 
Espey 700G with Model 501G 8 -tube Hi -Fi audio amp. both for $119.90. Stock No. 
700G -501G. Shipping wt. 42 lbs. 
Espey 700G with Model 501E 8 -tube 34 -watt Hi -Fi power amplifier, $134.90. 

24 WATT $39.95 
HIGH FI AMPLIFIER EXTRA 

34 WATT $54.95 
HIGH FI AMPLIFIER EXTRA 

McGEE'S FINEST VALUE EVER OFFERED 

YOU COULD SPEND MORE But Get NO BETTER 
Espey model 501G 8 -tube ultra linear high 
fidelity 24 watt audio amplifier matching unit 
for use with model 700G tuner. Regular 
$79.95 value -$59.95 when purchased alone 
and $39.95 when ordered with the Espey 
700G tuner. This amplifier features less than 
1/3 percent distortion with high fidelity audio 
frequency response from 10 cps. to 20,000 
Cps. Hum level so low it can be detected by 
electrical instruments only. Chassis sloe - 
12"x5"x8". Output tubes -4 6V6GT in push - 
pull Williamson high fidelity. Plus 6SN7 
phase inverter and 2 5V4G rectifiers. Features 
an elght -pound potted case $20.00 value out- 
put transformer with grain oriented Iron core. 
Output impedance taps for 4, 8 $39.95 
and 16 ohms. Each 

Espey model 501E 8 -tube 
34 -watt ultra linear high 
fidelity audio amplifier 
companion unit to be used 
with the Espey 700G tuner. 
Same appearance as model 
501G. Equipped with 4 EL 
37 English Mullard output 
tubes. Regular $79.95 value- $69.95 if pur- 
chased separately; $54.95 
if purchased with our 700G 
tuner. 

Each $54.95 

j ESPEY DEAL -1 ESPEY DEAL -2 
Espey 700G -501G tuner with 24 watt I Espey 7000 -5010 tuner with 24 watt 

plifier plus Monarch UA6U and Gold- I amplifier us new 456 Collaro changer 
I ring phono cartridge. $144.95 equipped with a GE RPX- 

$164.95 Net ' l 4 .7 V I 052A cartridge. Net 5 
If 34 watt amp is desired in place of I If 34 watt amp is desired in place of 
24 add $15.00. 24 add $15.00. 

ESPEY DEAL -3 I 
SPEAKERS RECOMMENDED 

Order any of the following speakers With 
your Espey tuner and 4Y-$10 

Espey 700G-501G tuner watt 12" coaxial PM, P15-CR- $20.00 extra 
amplifier plus Garrartl RC -96 equippetl 15" coaxal PM, P15-CR-$20.00 extra 
with a GE RPX 052A ear- $194.95 

1 H 
I mperial IV system-$15.00. 

rpelcol9 62Y12m regularlly 559.50 at 
I 

tridge. Net VI sste-25.00. 
If 34 watt amp is desired in plate of 

1 

$30.00 extra. 
24 add $15.00. EV84 -15W system -5150.00 extra. ( 

BUY YOUR AUTOMATIC CHANGER AT McGEE 

COLLARO MONARCH WEBCOR GARRARD 
456 - $34.50 UA6U - $29.95 ON BASE RC -98 

4 -SPEED COLLARD Playsta1l 47speedc, 16433, 451 and 78pR Ma both 
ically and manually. Inter -mixes records of the same speed and shuts off after last 
record. Fast 6 second change cycle. Automatic disengagement of idler wheels eliminates 
flat spots that cause wow and flutter. All of the desirable features of the Model RC -532, 
plus 4 speed operation. Model RC -456 Collaro 4 speed automatic record changer, less car- 
tridge, Sale price, $34.50. RC -456 with G.E. variable reluctance cartridge with 3 mil 
sapphire and 1 mil diamond stylus, Sale price. $46.95. Large spindle $3.30. 
Monarch Model UA6U -new, imported high fidelity 3 speed automatic record changer. 
Plays 7 ", 10" and 12" records automatically. Intermixes records of the s speed 

Piany order. Features a 4 pole high fidelity motor eliminating rumble and wow. 
ckup automatically returns to rest and motor turns off after last record has played 

Full size 10" turntable has molded rubber pallet for better r ord cushioning. Base 
10 / x121/4". " Tone arm is c assure 

c 
counter balanced to assu a minim m record wear. The 

changer features, at no added cost the regular $9.90 net value Goldring-500 vriable 
reluctance cartridge for the finest high fidelity record reproduction. Output 10 millivolts. 
Response, 20 to 16,500 cps. It requires the same input gain as popular American made 
variable reluctance cartridges. Model UA6U, Monarch automatic changer with Goldring 
cartridge, ship. wt. 15 lbs. Sale price, $29.95; Large spindle for 45 RPM records, 
$1.88 extra. 
Popular Webeor changers at McGee for less money. Webeor 1642 -1- popular 3 -speed 
changer on metal base equipped with crystal cartridge. Sale price $27.95. 
Webcor 1642 -21. Same as above with base as pictured except with GE RPX -050 VR 
cartridge. Sale price, 531.95. 
New 1957 Garrard Model RC98, crown II," 3 -speed super automatic changer, 
one of the world's finest- Provides the greatest combination of Hi -Fi features ever 
found in an automatic changer. Model RC98 changer, less cartridge -$66.15. With VR 
cartridge, 1 mil diamond and 3 mil sapphire needles, RPX -052A- $78.15. Large 45 rpm. 

spindle pindle $3.43, extra. 
less Popular RC88 "Triumph" model with most of the features of the 98. RC88, car- 

tridge-553.41. With RPX 052A cartridge as above -$65.41. 

NEW CHROME WEBCOR CHANGER 
WITH RPX -050 G.E. VAR. REL. CART. $3495 
New Webeor model 1121 -270, chrome plated, 3 speed automatic reed d changer with 
RPX -050 General Electric v 

as 
iable reluctance cartridge. Has heavy 4 pole motor. Plays 

all 3 speeds and all 3 sizes. Shuts off automatically after last record. Has neutral posi- 
tion to prevent damaging of drive wheels. Chrome plated. Size 125131/4 ". Requires 
21/2' below and 6" above mounting board. Shipping wt. 15 lbs. Only a few to sell at 
this low price of $34.95. Not Illustrated. 

6 -TUBE, 6 -VOLT 
AUTO RADIO 

WITH 
6x9 SPKR. 

$1999 
6 -TUBE 12 -VOLT $29.99 

Six -tube, 6 volt universal mounting auto radio. Thin neat construction lends itself to 
a nice looking underdash installation. Some auto dash panels have room to cut out 
for custom installing. Speaker i 

s 
not built in. Set is furnished with the popular 6x9 

Set dimensions -9" wide, 41/4" tall, 71/4" front to back. Dial 
i 

s 51/4í z "x21/" 
Priced with tubes. Shipping weight, 12 lbs. Stock =AH -759. Made to sell for much 
more than our 519.99 price. 

NEW 12 -VOLT MODEL WITH SPEAKER $29.99 
Model AH -1259, 12 volt universal mounting auto radio. This is the same set as pic- 
tured above (AH -759), except made for 12 volt model 1955 and 1956 cars. Stock No. 
AH -1259 with 659" or 557" speaker, $29.99. 

NEW 8 TUBE 6 VOLT PUSH -BUTTON MODEL $37.95 
New model SH- 78555 -X, 8 -tube, 
6 -volt un i versal mounting auto r - 

dio with push buttons and 6x9 
speaker. Made for Hudson 
but their compact construction 
lends them to underdash installa- 
tion. Has push -pull 6A05 high- 
powered audio. Stock No. 51-178- 
555-X with 6x9 speaker -$37.95. 
With 2 - 557 speakers - 539.95; 
with 1 -5xspeaker a 37.95. Spec- 
ify speaker ted. Three- 
section top cowl mounting antenna 
-52.29 extra. 

ïr 

JACKSON AM9A 

9 -TUBE HI- FIDELITY 
20 Watts Audio 

Dual Tone Controls $3995 Push -Pull Mullard EL 31 
SEES 
SPEAKER 

RECEIVES BROADCAST 550 TO 1650 K.C. 
Jackson Model AM9A, 12 watt high fidelity audio 
amplifier and broadcast tuner combined, at less than 
you would normally pay for the amplifier alone. Push - 
pull EL37 output. Frequency response from 30 to 
15,000 cps. Inputs for crystal or G.E. -7. variable r 
luctance pickup and crystal or dynamic microphone. 
Separate bass boost and treble tone controls. Radio - 

mhono 
switch on front of chassis. Shielded output 

transformer matches 3.2 or 8 ohm speaker. Heavy duty 150 mil power transformer. 
9%z" i lluminated slide rule dial with etched glass scale. 3 gang condenser with tuned 
R.F. stage and loop antenna. Receives broadcast 550 to 1650 kc. Size 13" long, 6" 
high and 91/e deep. Complete with tubes: 2 -60A6, 6AU6, 6BE6, 6SN7, 6AT6, 2 -EL37 
and 5Y3. Knobs, escutcheon, diagram and instructions included. 
Model AM9A, Hi -Fi amplifier and tuner. Ship. wt. 9 lbs. Sale price, $39.95. 
Model AM9A with our CU14Y 12" coaxial PM speaker, both for $49.95. 
Model AM9A with our P15CR 15" coaxial PM speaker, both for $59.95. 

11-TUBE FM-AM HALLICRAFTERS 
PLUS MONARCH RECORD CHANGER 

WITH RONETTE CERAMIC 
CARTRIDGE AND 12" COAXIAL 

PM SPEAKER 

0 

E 
ALL FOR $8695 

VALU 

HALLICRAFTERS S-78A A COMPLETE HI -FI SYSTEM 
McGee's best buy in a high fidelity home music system. You get the regular $89.50, 
S -78A Hallicrafters 11 tube FM -AM chassis, Monarch model UA6H, 3 speed English made 
record changer with Ronette super high fidelity ceramic cartridge and our CU -14Y, 12" 
coaxial PM speaker all for only $86.95. Hallicrafters chassis receives broadcast 540 
to 1700 kc d FM 88 to 108 me. AFC holds FM stations in perfect tune. Output trans- 
former matches 500 ohm line as well as the 12" coax. High fidelity response 50 to 
14,000 cps. Bass boost tone control. A full 11 tube transformer powered chassis with 
push -pull 6K6 audio. Size: 73/8" x 121 /a" x 11" deep. Complete with tubes, knobs, 
escutcheon, diagram and instructions. High quality Monarch r ord changer plays 7 ", 
10" and 12" records automatically, Intermixes records of the same speed any order. 
Shuts off after last record has played. Features a 4 pole motor eliminating 

in 
and 

wow. Full size 10" turntable has molded rubber p 

pallet 

to cushion records. Base size, 
107/o" x 123/ ". Tone arm i counter balanced to a ure minimum record wear. Changer 

the Ronette super high fidelity ceramic cartridge with separate sapphire stylii 
for microgroove and standard records and response to 13,500 cps. Our famous 12" 
coaxial speaker, model CU -14Y is described on the opposite page. Only two wires 
to connect speaker to chassis and plug pickup into phono input. 
5 -78A chassis, CU -14Y speaker and UA6H changer, Ship. wt. 45 lbs. All for only $86.95. 
Separate large spindle for Monarch changer to play 45 RPM records cords automatically, $1.88. 
5 -78A, 11 tube Hallicrafters chassis only, Ship. wt. 22 lbs. Special sale price, $59.95. 
5 -78A chassis with 12" coaxial PM speaker, Ship. wt. 30 lbs. Both for only 569.95. 

AIR KING 
FM -AM TUNER 

SELF POWERED 

Use with any 
Amplifier $2499 

SALE PRICE 
Air King factory built, 6 tubes self -powered FM -AM 
540 to 1620 kc and FM 88 to 108 me Use with a 

ect it to your TV set for FM -AM reception. ception. Selector 
Phono -FM and AM. 3 other controls are a volume -off -on 
12AT7, 2 -6AU6, 6AL5, 6507, and 5Y3 rectifier. Chas 
high. Illuminated slide rule dial 71 /z" x 2c/ ", with e 
powered with its own power transformer. FM -AM tuner 
King model 17K1C combination TV -Radio -Phono with 
separate audio amplifier is required to operate a speaker. 
FM -AM tuner, complete. Ship. wt. 10 lbs. Sale price 

radio tuner. Receives broadcast 
ny Hi -Fi audio amplifier or - 

s 
witch has 4 positions for TV- 

, tone and tuning. With tubes: 
sis , 11 / % " 5 7" o 61 /q" 
cutcheon plate and knobs. Self - 
chassis No. 703 as used in Air 
S 

supply 
se 

Note: 
d Stock NO. e lf pote: re 

$24.99. 

McGEE RADIO COMPANY 
F.O.B. KANSAS CITY TELEPHONE VICTOR 2 -5092 

SEND 250/0 OR FULL 
REMITTANCE wITH :ORDER.. 1903 McGEE ST., KANSAS CITY, MISSOURI, 

BAL. SENT C.O.D. 
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14 TUBE ESPEY HI -FI CUSTOM FM -AM CHASSIS 
RESPONSE FROM 
10- 22,000 CPS - 

PUSH -PULL 6V6'S- 
TWIN TONE 
CONTROLS - 

WILLIAMSON TYPE 
CIRCUIT -INPUTS 

FOR V.R CRYSTAL, 
TAPE, RADIO OR TV 

SALE $7995 
PRICE 1T 

ESPEY MODEL HF -250C LESS SPEAKER 

WITH MONARCH UA6U CHANGER $107.95 
New 1956 model, 14 tube FM -AM chassis. A true HI- Fidelity receiver built by a na- 
tionally famous maker of fine custom chassis. Espey Model HF -250C, 14 tube FM -AM 
chassis with 6V6, 10 watt audio. You could spend $200 to 5250 for a separate 
tuner and amplifier and not have the quality of this r Ultra- Linear output used 
in Williamson type circuit gives frequency response of e10 to 22.000 cps. Output taps 
of 4, 8 and 16 ohms Separate RF stages for FM and AM assure high sensitivity. 
Temperature compensated FM front end for minimum drift. Separate bass and treble 
tone Controls. Pre -amp for all types of magnetic Cartridges. 2nd input for crystal phono, 
tape recorder or TV. 3 position equalizer for accurate reproduction of all records. 
Built -in antennas for both FM and AM. Response plus or minus 1 db from 10 to 
22,000 cps. Harmonie distortion less than 1%. Sensitivity: FM, 8 mv for 30 db 
quieting; AM, 75 my for 6 db signal to noise ratio. Off-on- volume and equalizer are 
combined on a concentric control. Has 2 AC outlets on ar of Chassis. Beautiful 
edge lighted flywheel inertia slide rule dial. Size; 73/4 "x135/0 "x30" deep. Ship. wt. 
24 lbs. (not mailable). Model HF -250C, Sale price, $79.95. With heavy duty Utah 15" 
coaxial PM speaker, both for only $99.95. 
Buy either of these new Phillips 'Norelco" speakers with your Espey chassis. Made 
by Phillips of Holland. Features Ticonal magnet, improved cone design, built -in 
mechanical cross -over and copper ring fitted into air gap keeps voice coil impedance 
independent of frequency. 
Model 9760M, $54.95 list 12" Phillips speaker, response 30 to 20,000 cps, rated at 
20 watts with Model HF -250C Espey chassis, both for only $99.95. 
Model 9762M, $99.95 list 12" Phillips speaker, response 22 to 20,000 cps, rated at 
20 watts with Model HF-250C Espey chassis, both for only $114.95. 

HI -FI FM -AM TUNER 
AND 10 WATT 
P.P. 6V6 AMPLIFIER 

IO W. AMP. 

BOTH FOR 

:4495 
9 TUBES -PLUS 
2 RECTIFIERS 
PHONO INPUT 

New Hi -Fi self -powered FM -AM tuner with 10 watt amplifier (push -pull 6V6's) on 
separate chassis. All You need i 

s 
record changer and speaker to have complete mplete 

home music system. 3 ft. cable connects tuner to amp. Tuner has input for crystal 
phono. (If changer with v r. cartridge is purchased, we will include the necessary 
pre -amp, no charge.) Tuner has 6 tubes: 12AT7, 6BE6, 2 -6BA6, GATE, 6ALS and 6X4 
rectifier Amp has 2- 6V6's, 65N7 and rectifier. Full superhet circuit with AVC, 3 
position tone control. 9" illuminated slide rule dial, escutcheon and knobs. Stick loop 
antenna for AM. Radio- FM -AM, phono selector switch, tone control, volume control on 
tuner. Response 50 to 17,500 cps. Receives broadcast 540 to 1600 he and FM 88 
to 108 mc. Output matches any of the speakers shown above. No. FA9 -2CR tuner 
and amplifier complete. Ship.. wt. 22 lbs. Sale price, $44.95. CU -14Y 12" coax 
speaker, $10.00 extra; 15" coax speaker, $20.00 extra. 

GOLDRING V. R. CARTRIDGE 
WITH 2 SAPPHIRE STYLI! $5.95 

WITH 1 MIL DIAMOND, 3 MIL SAPH. $13.95 

TIMEX MAGNETIC RECORDER 
CRYSTAL 
PICKUP 

TO PLAY 

PHONO 

RECORDS, 

MICROPHONE 

AND 18 

RECORDING 

BLANKS 
INCLUDED 

AT NO 

EXTRA 

CHARGE 

SALE $2475 
PRICE 

MODEL 40 TIMEX 
RECORDS AND PLAYS BACK 

PLAY 162/3 AND 45 RPM RECORDS 
A product of United States Time Corp. (Timex). A multiple purpose machine made to retail for $59.95. McGee bought a large quantity of these at a saving. Now you can save by buying this unit for only $24 75 complete with a pickup for playing 160/e and 45 RPM 

¢ 
c rds, plus 18 additional recording blanks at no extra charge. Records and plays back at 16% RPM on a wafer thin flexible disc. Up to 31/0 minutes on each dise. Make recordings f your family -use for office dictation -dictate records that may be mailed without breaking. Don't overlook the possibilities of using this machine as a record player for 160/; RPM talking book records and regular 45 RPM records, Attractive 

brown plastic ease, 91/2x111/0x41/4" Turntable speeds of 16O/3 and 45 RPM. Response 100 to 4000 cps. Amplifier has neon level indicator, volume control and selector knob with playback, record and phono positions Uses 12AX7, 5005, 6C4 and 35W4 tubes. Built -in 4" speaker. Complete With Shure variable reluctance microphone, crophone, crystal icku 
head for playing records and 18 recording blanks. Provides faithful reproduction at low volume of voice or music recorded through the microphone supplied or direct from your radio or TV. As simple to operate as a record player. Stock No. TIM -RIX recorder 
compplleá . Ship. wt. 13 lbs. Sale price, $24.75. Extra recording blanks, package of 6 for 

FAMOUS STANDARD COIL CASCODE TUNERS 
TV -2000 series Standard Co,) eascode tuners complete with 6J6 and 68K7 or 613Q7 tubes. SALE PRICE 
Thousands of TV sets use this famous tuner. 
Tunes 12 channels (2 thru 13). For 21 me 
I.F. circuit. This tuner will give 2 to 1 better 
reception 
servicemen replace all 

old 
oldernituners 

type. Many 
cascade model. Available with either 27/s" or 41/4" shaft length. A tremendous purchase makes 
our low $12.95 price possible. Specify shaft length desired. Stock No. TV- 2000 -3. Sale price 2 FOR $25.00 $12.95 each, 2 for $25.00. 
Matching knobs for Standard Coil tuners. Set No. SCK -2 for fine tuning and channel 
selector, Set VCK -2, matching volume and contrast knobs. Either set only 590 a pair. 

95 

STANDARD COIL PENTODE TUNERS $7.95 
SC -948, Standard Coil, 21 me Pentode tuner with 6BC5 or 6AG5 and 6J6 tubes. Popular 12 channel, 2 thru 13, used in millions f TV sets. Why spend time repairing an old tuner when it may be easier to just replace it. Shaft can be cut to desired length. Available with 21/4", 3 ", 41/4" or 41/0" shaft. Specify length of shaft. Sale price, $7.95 ea., 2 for $15.00. Matched knob set 590 extra. 

offers the internationally famous Goldring variable reluctance phono cartridge, 
made 

music 
England odd old throughout 

331 
the w rld to those who a t the finest and m st 
/3, 45 nd 78 RPM high fidelity phono r cords. (Input gain and, compensation similar to G.E. v.r. cartridge required.) Furnished as 

standard equipment with sapphire 1 and 3 mil stylii. A regular $9.90 net item o 
n 

ale 
at McGee for $5.95. For $13.95 with a diamond 1 mil stylus. These are the latest production, individually cartoned turnover cartridge with mounting bracket. Fits tone 

on arms most changers. Made for and bearing the famous Wilcox -Gay Recordio name. 
No. 546 Goldring V.R. (Wilcox -Gay) cartridge, Net $5.95. No. 0546 -DS, Goldring V R (Wilcox -Gay) cartridge with diamond 1 mil stylus, $13.95. 1 mil diamond stylus for Goldring V.R. cartridge, purchased separately, $9.95. 

6" SESSIONS CLOCK -TIMER 
With Plastic Cabinet $3.95 

6" Sessions Clock -Timer in plastic case 7" x 95 /e" tall, 3" deep. 
Was intended for a kitchen clock radio. Lower part of ease was used fora small radio chassis. Lower portion has a s ble space of 63/4" 
x 4" high and 23/4" deep with 3" diameter hole in front. Many 

and this attractive clock d abinet could be used, such as ount- 
Clock has 

small 
sweeli 

the clock 
hand and 15 

use 
amp. 

kitchen clock 
to 

timer. 
appliances at 

sweep mp. 125 volt switch 
Green, 

tn, on 
any pre-set time. Case available in 

Timer case 
Red 

or Yellow. Stock No. Mpri e3o Sessions Clock Timer ith case of 
your color Choice. Sale price my $3.95. 

25 WATT, 6 -I IO VOLT 

AMPLIFIER ONLY... . 

COMPLETE 25 WATT, 6.110 VOLT 
P. A. SYSTEM 

AMPLIFIER, SALE PRICE 

MICROPHONE 

149 95 2- TRUMPETS 
(AS ILLUSTRATED) 

MG -6255, complete 25 -watt, 6 volt DC and 110 
volt AC sound system. Includes 2 model 848 Electro -Voice CDP coaxial horn projectors with 
drivers, a 25 watt push -pull 6L6, 6 -110 volt 
amplifier, plus a $24.50 list Turner high im- 
pedance dynamic hand mike with Off -on switch. 
McGee's special sale price, $149.95. Amplifier 
is of a kit, but our latest 1957 model, 25 
watt 6-110 volt amplifier that operates equally 
well on a 6 volt storage battery or 110 volts 
AC. Amplifier features push -pull 6L6 output 
tubes, inputs for two high impedance mikes, 3 

speed phono 
few 

crystickup built -in top. 1Phono top is packed separately for ship- ment. 
me I. O 

nn 

size, , 131 
minutes required to plug -in phono and attach top cover to amplifier. 

p /2x1OnSC/ high. Stock No. MG -625 amplifier only. A $100.00 net value, Sale price, $69.95. Complete 6 -110 volt system as described above, Stock 
No. MG6255 complete with 2 Model 848 Electro -Voice speakers and Turner mike, 
Sale price, $149.95. 

TWO -TUBE 2I MC OR 4I MC $7.95 
SARKES- No. TT -3A, 2 tube Sarkes -Tarzian 12 channel 

TV tuner for 21mc. Used in CBS, Arvin, 
TARZIAN 

3Crosley, 

etc. Ideal for general replacement. 
0 /a" 

haft. With tubes, $7.95 each, 2 for 

TV TUNER No. TT -2C, 2 tube Sarkes- Tarzian 41 me 
Cascode tuner with tubes, 414" shaft. 

WITH many $7 95 each, 2mf $15.00.lar in 

TUBES Either of the above tuners with 9" shaft, 
$1.0i trb. 

Type 3, 3 tube c Sarkes Tarzian tuner with tubes. Rotary 
our 
switch type complete 

with 6C4, 
Wired, ready 

tubes. Regular 
video 

cost is several times rip new low price of 
only $e edda ti 

Built-in 
to 

fine 
ang sound I.F. strip. Use With either 

separate sound or inter-carrier. Built -in fine tuning. 27/a" shaft. Net, $4.95. 

RCA KRK -12 TV TUNER 
Brand New -with Tubes 

RCA Model KRK -12, UHF -VHF TV tuner 
SALE PRICE with tubes: 2- 6RQ7A, 6AF4 and 654. A 

co lote tuner with all 12 VHF strips, but 

5695 This dank trips in the UHF positions. 
This tuner fits many RCA sets using 40 
megacycle 1. F's. 27D382 also , etc. 
Original tuner list was about $50.00. We 

2 fol' $13.00 offer them new at about the value of the 
tubes. Ship. wt. 10 lbs. McGee's sale 
orice. $6.95 each, 2 for $13.00. 

UHF CONVERTER 

TUNERS $2.95 

3 FOR $7.50 
Take your choice of any of 
these three UHF converter - 
tuners at $2.95 each, 3 for 
$7.50. (1) Mallory 

and 
inducto- 

tuner with 6AF4 nd 1N72 
diode. This 

s 

s a complete 
VHF o e -tuner similar to the o used by Mallory in converter and by many set 
manufacturers in their UHF TV sets. (2) CBS -Columbia single hannel converter ter 
intended for use in UH11 and ÚH12 CBS TV sets. Complete with 6AF4 tube. 
(3) Small compact UHF converter tuning assembly with 6AF4 tube and diode. Many 
applications for this 

1 

n UHF. Your choice of any of these for only $2.95 each, or 
3 assorted for $7.50. 

MINIATURE BROADCASTING STATION 

FOR MICROPHONE AND PHONO 
WITH CRYSTAL MICROPHONE 

SALE PRICE $9.95 
Sensational new model MCL -E3 miniature broadcasting station for microphone and 
phonograph. Can be received on any broadcast radio in the home. No wires to connect, 
tunes in just like a radio station. Has input jacks for crystal mike o 

r 
cord player. 

Complete with 1268 and 70L7 tubes and instructions. Operates on 110 volts AC. 
Simple to operate; one control fades from microphone to record. Frequency ca be 
adjusted so as not to interfere with local radio stations. Miniature broadcasting 
station, complete with crystal hand mike and instructions. Ship. wt. 4 lbs. Net 
price $9.95. 

McGEE RADIO .COMPANY 
PRICES F.O.B. - KANSAS CITY - TELEPHONE VICTOR 2-5092 SEND 25% OR FULL 

REMITTANCE WITH ORDER, 
BAL. SENT C.O.D. 1903 MCGEE ST. , KANSAS CITY, MISSOURI 
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FIELD 
TECHNICIANS 
Broaden the scope 

of your career with Bendix Radio 
Get 

+hese BIG 

ADVANTAGES! 

Professional status 
The prestige of representing 
the leader in its field. 
Top salaries 
Liberal field allowances 

If you have 5 or more years of electronics experience, you 
benefit many ways as a Bendix Radio Field Engineer. 

You will receive full pay while you go to our company - 
sponsored school in Baltimore. Then, you will be 

given a key assignment in the United States 
or overseas with responsibility of 

maintaining search and surveil- 
lance radar equipment made 

by Bendix Radio. 

Write. 
cull or wire 
EMPLOYMENT 
SUPERVISOR Dept. R 

-ben1.1 

Pad o 
DIVISION OF BENDIX AVIATION CORP 

Towson 4, Maryland 

(PhoneVAlley322001 

LAM FLUX 
ALUMINUM SOLDERING FLUX 

The miracle you have been waiting for. With 
this flux you solder Aluminum the same as other 
metals. You may use regular lead -tin solder. For 
1 oz. send S2.00 Cash, Check or M.O. -No C.O.D. 
Postpaid in U.S.A. -Available in quantity. 
E. Lampe, P. 0. Box 371, Lindenhurst, L. I., N. Y. 

Read 
RADIO & TELEVISION NEWS 

Every Month 

take your pick 
any assortment 

loo 
receiving 

tubes 

$38 
On orders of less than 
100 tubes - 41c each 

ALL TUBES UNCONDITIONALLY GUARANTEED FOR 1 YEAR 

BRAND 
NEW TV 

PICTURE 

TUBES 
RCA and DUMONT 

1.1c /used 
Partial Llstinq 

No dud required 

Typ. T . Price 

108P4 $10.95 
12LP4 12.95 
12QP4 10.00 
14CP4 15.25 
15DP4 16.95 
160P4 18.50 
16GP4 19.25 
16KP4 17.00 
16RP4 $17.00 
17BP4 19.00 
17GP4 21.00 
17LP4 18.00 
19AP4 23.00 
20CP4 24.00 
21ALP4A 24.00 
21EP4 24.00 

Picture tubes 

F.O.B. PASSAIC, N. J. 

via Railway Express 

PRETESTED TUBES -INDIVIDUALLY BOXED 

OZ4 64U6 65117 12856 
183C7 64U5GT 6517GT 12BE6 
1H5GT 6AV5 65K7GT 12ÁZ7 

I LC5 6ÁV6 651705 128147 
I LNS 601(467 6SN7GT 128Y7 
INSCT 6AT6 6507 12507 
10567 64144GT 6587 12507 
115 6846 678 12517CT 
154 6BC6 6118 12587 
1SS 6BE6 6V3 125L7GT 
1T4 68G6G 6V6CT 125N7GT 
175GT 6816 6W4C1 12507 
1u4 6885 6W6GT 12597 
115 6BK7 6X4 1978 
1X2 6BL7CT 6X567 1913G6G 
304 680667 6Y6G 2580667 
354 6807 7C5 2516GT 
3x4 613Y SG 7C6 2525 
5U4G 6827 7E7 2526CT 
5V4C 6C4 7F7 3585 
5Y3 6CB6 7F8 35C5 
6084 6C06G 797 351.6C1 
64C7 6F6 12515 35W4 
6465 6H6GT 12ÁT7 35X4 
6067 61567 12AU6 35ZSGT 
60F4 616 12AU7 SO45 
6485 68667 12AV6 5085 
64LS 6L6 1251.'7 SOCS 
6AQ! 654 12,487 501847 
SASS 65867 12454CT 11723 
6478 8507 128117 

Free Pos age on a I prepoid continental 
U.S.A. orders. 250 handling charge on oll 
orders under $5.00. 25% deposit on all 
C.O.D. Subject to prior soie. 

TUBE MART 
PRescotl 3.0330 

DISCOUNT HOUSE 

The lokpet Bldg. Passaic, N. J. 
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Portable Amplifier System 
(Continued from page 67) 

ization within 1.2 db of the standard 
curve from 30 cps to 15 kc. The chart 
shown on the schematic diagram for 
the preamplifier lists the parameters 
for equalization of the LP, AES, and 
European 78 curves. It is important, 
in wiring V1, that pins 2, 6, and the 
center post on the tube socket be 
grounded if low hum is to result. 

The Microphone Mixer 
Inasmuch as a "universal" preamp 

would be universal only if a micro- 
phone input were provided, the circuit 
to be described was incorporated. The 
first half of V. is used as a conventional 
voltage amplifier feeding the second 
half which is a cathode follower. The 
low impedance output is coupled by 
Co to the arm of the mixer control 
R40. The output of the equalizer (or 
from the auxiliary source) is high im- 
pedance and is further isolated by Rao. 
With the arm of Roo at the high end 
(counterclockwise), the low impedance 
output from V. is in shunt with Roo 
and the high impedance of the equal- 
izer stage is shorted out, applying 
only the microphone signal to the 
tone control stage. If Rco is turned 
fully clockwise, the output from V. is 
connected to ground, allowing the full 
equalizer output to be coupled to the 
tone control stage. Any intermediate 
position of the arm of Roo results in 
mixing of the two signals in propor- 
tion to the position of the arm. Hence, 
the signal from the microphone may 
not only be mixed with the auxiliary 
and equalizer stages, but may be faded 
from one to the other with only a 
single control. Greater microphone 
sensitivity may be had by substituting 
a 12AX7 for V. and replacing R. by a 
3300 -ohm resistor. Should a micro- 
phone input not be desired, R. may be 
wired as shown in the inset and Rao 

may be shorted out. Transfer contacts 
on Ja are used to disconnect the equal- 
izer when an auxiliary input, such as 
a tuner or TV, is used. If space is no 
problem, a switch may be used instead. 

Tone -Loudness Controls 

The tone controls were designed 
around standard circuitry and the first 
half of V. was used to compensate for 
the insertion loss of the tone controls. 

The loudness control was selected so 
that it could also be used as a volume 
control should that function be de- 
sired. So is a d.p.d.t. slide switch which 
disconnects the frequency- sensitive 
components C_;, C20, and Cao. The loud- 
ness control is coupled to the second 
half of V. through R. which isolates 
the plate -to -grid feedback around V5. 

The output stage is a conventional RC 
coupled amplifier, whose output im- 
pedance is reduced by feedback, rather 
than a cathode follower since greater 
voltage output at lower distortion is 
then possible. 

The interconnecting cable between 
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the preamplifier and main amplifier 
was made as shown on the preampli- 
fier schematic. Twisted -shielded pairs 
are used both for the heater and signal 
circuits. The heater -lead shield is 
grounded to the preamplifier ground 
bus and the signal- circuit shield is 
grounded at the main amplifier. Only 
one ground lead connects the units. A 
ground jack was provided on the pre- 
amplifier for the purpose of connect- 
ing an external earth ground (seldom 
necessary) or to the phonograph mo- 
tor frame (frequently necessary). 

Both units were housed in steel en- 
closures to minimize the effects of 
stray magnetic fields. The preampli- 
fier was constructed on an aluminum 
chassis to minimize chassis currents. 

The frequency response and har- 
monic distortion measurements were 
made with a Hewlett Packard Model 
206A audio oscillator and Model 330B 
distortion analyzer. 

The frequency response of the main 
amplifier is flat within 0.7 db from 30 
to 15,000 cps. The harmonic distortion 
is 1% or less above 45 cps. Since the 
1 %a specification selected originally is 
exceeded only below 45 cps and since 
few recordings carry these frequen- 
cies, the design was not altered to fur- 
ther improve the low end. The hum 
and noise is 72 db below 10 watts 
output. 

The intermodulation distortion was 
measured with an Altec Lansing TI401 
generator and TI402 intermodulation 

analyzer using frequencies of 60 and 
2000 cps mixed 4:1. The preamplifier 
IM is 1% while the main amplifier 
IM is 5% at 10 watts output. 

The preamplifier characteristics are 
shown in the accompanying curves. 
The harmonic distortion is less than 
1% at all frequencies. The level re- 
quired at the auxiliary input for the 
rated 1 volt r.m.s. output is 2.2 volts 
r.m.s. when the mixer circuit is used 
or 1 volt r.m.s. when modified for use 
without the microphone. The hum and 
noise level is 72 db below 1 volt at the 
output. At the phono input, .022 volt at 
1000 cps is required for 1 volt output 
with the mixer while .010 volt will 
drive the preamplifier to 1 volt output 
when modified for use without the 
microphone. 

Listening tests, using a G -E mag- 
netic cartridge and a G -E Al -400 
speaker in a distributed port enclosure, 
were extremely gratifying. The vio- 
linist's fingers sliding on the strings; 
the clear, vibrant ring of the chimes; 
and the staccato roll of the snare 
drum all point out that a simple, 
straightforward, and universal ap- 
approach can result in a pleasing de- 
sign. 

REFERENCES 
1. Sivian, Dunn et White: "Absolute Am- 

plitudes and Spectra of Certain Musical 
Instruments and Orchestras," Journal of 
Acoustical Society of America, Vol. 2., pp. 
330 -371, January 1931. 

2. Mitchell, James A.: "Loudness and 
Power in Audio Systems," RADIO & TELEVI- 
SION NEWS, February 1951. 30 

la /folding folding 'platform attachment 

fits all YEATS dollies 
carries TV models & chassis 

ends back breaking 
lifting & lugging! 

Folds up when not in usel 

Attached instantly, this ingenious new 
aid to TV and radio repairmen ends sec- 
ond story service problems when remov- 
ing TV table models or chassis. With this 
new attachment, YEATS dolly users can 
use the dolly for chassis and table models 
as well as consoles . . . enjoy all the 

famous YEATS handling con- 
veniences: 30 second strap rat- 
chet fastening, caterpillar step 
glide and on -a -dime turning. 

Folding Platform is 131/2" 
x 24 ", priced at $9.95. 
Call your YEATS dealer 
today! 

SEND postcard 
for full information 
on our complete 
line TODAYI 

2101 N. 12th St. 

dolly sales co. 
Milwaukee 5, Wis. 

.t lost - (Met, - Needed 

1956 

Television 
gv;;ing ¡nfumwt;a, 

NO TESTERS NEEDED 
Find and fix radio faults without 

any test equipment. Simplified 
point -to- point, cross- reference cir- 
cuit suggestions show you what is 
wrong. Make needed tests, measure 
voltage, trace the signal, by using 
only a 50 resistor, small condenser, 
and a crystal detector. Inject sig- 
nals without any signal generator. 
Test parts and tubes by the new 
COMPARISON method. Repair any 
radio expertly following simplified 
picture plans. Data on all sets, 
portables, auto, AC -DC, FM, clock 
radios, transistor, inter -toms. New 
1956 edition. Send trial coupon. 

RADIO and TV Manuals 
Your complete, best source for all needed 

ItADIO and TV diagrams and servicing 
data. Most amazing values. Still sold at 
pre -Korean prices. Only $2 to $3 per vol- 
ume. Every RADIO manual contains large 
schematics, all needed aligmnent facts, 
parts lists, voltage values, trimmers, dial 
stringing, and many repair hints. Each TV 
volume is a practical treatise on servicing 
a full year's sets, with giant blueprints, 
waveforms, hints, alignment and voltage 
charts, production changes. See coupon 
at right for a complete list of these low - 
priced Supreme Service Manuals. 

Supreme Pu cations 
Sold by All Leading Parts Jobbers 

October, 1956 

CHARTS, HINTS, DIAGRAMS, TESTS 
New, revolutionary different COMPARISON method cuts radio repairs to 
minutes. Explains time -saving trouble -shooting short -cuts. Suggests tests 
for 24 typical circuits. Gives over 1,000 practical repair hints. For all 
types of radios. Introductory material to help beginners. Several sec- 
tions on test equipment. Complete plan in manual form, 61 job - 
sheets, data on all tubes, 92 large pages, S'z x 11 ". Schematics,$1 S 
pictures, charts, service hints, circuits. Price, only i 

TELEVISION SERVICING COURSE 
Here is your training in TV servicing. Amazing 
bargain. Giant in size, topics just like a $200.00 
correspondence course. Lessons on picture 
faults, circuits, adjustments, short -cuts, 
UHF, alignment facts, trouble -shooting, 
picture analysis. Special, only 

NO -RISK TRIAL ORDER COUPON 

SUPREME PUBLICATIONS, 1760 Balsam Rd.,Highland Park, ILL 
Radio Serving Manuals 

1956 Radio Manual, $2.50 
1955 Radio Manual,only,$2 
1954 These annual 
1953 RADIO volumes 
1952 specially priced 
1951 at only 
1950 each $2.50 
1949 
1948 
1947 
1946 
1942 
1941 

El 1940 
1939 \ EACH 
1926 -1938 Manual, $2.50 
Radio and TV Master Index 25ii .Address: 

THIS GROUP 
ONLY 

$ 

Rush Radio and TV manuals checked E(i in coupon. 
Simplified Radio Servicing by Comparison. .$1.50 
Neto Television Servicing Course, complete... $3. 
New 1956 Television Servicing Manual, only .. $3. 
Early 1955 TV, $3. Additional 1955 TV, $3. 
1954 TV Manual, $3. 1953 TV Manual, $3. 
1952 Television Manual, $3. 1951 TV, $3. 
1950 Television Manual, $3. 1949 TV, $3. 
1948 TV, $3. UHF Converters & Tuners, $1.50 

I am enclosing $ Send postpaid. 
Send C.O.D., I am enclosing $ deposit. 

Name: 
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Only the CLEAR PICTURE Comes Thru! 

........ 

with the 
NEW and 
AMAZING 

TENNA 
with the EXCLUSIVE built -in 

HI -PASS FILTER 
T. M. Reg. Pat. Pend. 

THE FIRST TRULY ELECTRONIC 
INDOOR TV ANTENNA TO GIVE 
CLEAR FILTERED RECEPTION. 

$18.95 
SATIN 
BRASS, 
SATIN 
CHROME, 
SATIN 
COPPER 
FINISHES. 

Available 
at all 

Ç'uality 
Electronic 

Distributors. 

THE HI -PASS FILTER 
SCREENS OUT! ... all elec- 

trical disturbances. Field tests prove 
that this built -in unit rejects all interfer- 

ences picked up in the antenna circuit ... 
only a completely filtered signal comes 
thru. GUARANTEED TO OUT -PERFORM 
ANY INDOOR TV ANTENNA - in re- 

jecting electrical disturbances -OR 
YOUR MONEY BACK! 

STRONGEST POS- 
SIBLE SIGNAL on any TV. 

Powerful high gain phasing ele- 
ments with adjustable 12 position 

channel attenuator. Eliminates ori- 
entation, ghosts, fuzz, picture tear- 

ing, and distortion in practically 
all locations - on color and 

black & white TV. 

Manufactured By ... 
DYNAMIC ELECTRONICS - 

NEW YORK,. INC. 
Forest Hills, Long Island, New York 
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Within the Industry 
(Continued from page 26) 

sales facility at 100 Sixth Avenue, New 
York City will be maintained and en- 
larged to accommodate in- person shop- 
pers . . . FEDERAL TELECOMMUNICA- 
TION LABORATORIES has broken ground 
for a new building in the San Fernando 
Valley, California and is constructing a 
new laboratory and office building on 
its Nutley, N. J. site . . . HENRY LAVIN 
ASSOCIATES, New England electronic 
components representatives, has moved 
into its own building on U. S. Route 5A, 
Meriden, Conn. The quarters house gen- 
eral offices, display rooms, conference 
room, technical library, and warehouse. 
Ample parking space has been provided 
. . . SYLVANIA ELECTRIC PRODUCTS 
INC. has opened a modern 87,000 square 
foot warehouse and sales office at 6505 
East Gayhart Street in Los Angeles. 
The new facility will service Southern 
California and nearby western states 
. . . The New York district sales office 
of P. R. MALLORY & CO. INC. has been 
moved to 545 Cedar Lane, Teaneck, 
New Jersey . . . ALPHA WIRE CORP. 
has moved its general offices, part of its 
factory, and warehouse facilities to new 
quarters occupying a full city block at 
200 Varick Street, New York 14, N. Y. 
. . . Ground has been broken in Engle- 
wood, Colorado for a new production 
facility by THE RAMO- WOOLDRIDGE 
CORPORATION of Los Angeles. The 
plant will cover 140,000 square feet and 
will be used to produce electronic sys- 
tems as well as house development and 
liaison facilities ... LAND -C -AIR SALES 
CO., manufacturers representatives, 42 
Oak Avenue, Tuckahoe, New York has 
opened a new warehouse and office at 
154 Marbledale Road in Tuckahoe . . . 

CALIFORNIA CHASSIS CO. has added 
6000 square feet of floor space with the 
construction of a third factory struc- 
ture adjacent to its present facilities at 
5445 E. Century Blvd., Lynwood, Cali- 
fornia . . . AUDIOGERSH CORPORA- 
TION has opened new executive and 
sales offices at 514 Broadway, New York 
12, N. Y. . . . TRIAD TRANSFORMER 
CORPORATION has opened a 16,000 
square foot plant in Venice, California 
which will house the jobber sales and 
inventory, machine shop and shipping 
departments. This is the firm's third 
plant building ... SANGAMO ELECTRIC 
COMPANY has moved the sales depart- 
ment of its electronic capacitor division 
from Marion, Illinois to the company's 
home office in Springfield, Ill... . 

KINGDOM PRODUCTS, LTD. is now oc- 
cupying enlarged sales and executive 
offices at 514 Broadway, New York 12, 
New York. The new quarters provide 
for increased sales, warehousing, and 
service facilities . . . TELEMETER MAG- 
NETICS, INC. has moved to new quar- 
ters at 2245 Pontius Avenue in Los 
Angeles. New plant capacity is 24,000 
square feet including a 13,000 square 
foot second story addition planned for 
completion in October ... RYE WHOLE- 
SALE COMPANY has just completed con- 
struction of a 25,000 square foot build- 

ing at 118 Maple Street, North Little 
Rock, Ark. The building will house offi- 
ces and showrooms in addition to pro- 
viding warehouse space for the com- 
pany's distributor lines of electronic 
products . . . RAULAND CORPORATION 
has purchased a 60,000 square foot fac- 
tory building at 4321 N. Knox, imme- 
diately adjacent to its Chicago opera- 
tion. The new plant will be used to ex- 
pand its CR tube manufacturing opera- 
tion. 

* e * 

DR. HANG C. LIN has been appointed 
senior engineer in charge of the Semi- 
conductor Applica- 
tions Laboratory at 
CBS- Hytron. 

In 1947, Dr. Lin 
came to the United 
States, following 
graduation from 
Chiaotung Universi- 
ty, Shanghai, China. 
He received his 
Master's degree in electrical engineer- 
ing at the University of Michigan and 
his doctorate at Polytechnical Institute 
of Brooklyn. 

Dr. Lin has wide experience in the 
field of transistor applications and has 
written numerous articles on semi- 
conductor applications. He holds a 
number of patents in the field. He is 
a member of Sigma Xi and the IRE. 

* * 

RETMA has announced that manufac- 
turers have sold over one million enter- 
tainment and non -entertainment type 
transistors in June and nearly five 
million units in the first six months of 
this year. 

Sales of the semi -conductor device 
during the first half of 1956 totaled 
4,758,603 units as against 1,260,827 
units in the same period of 1955, an 
increase of nearly 400 per -cent. 

Dollarwise, sales were $13,728,110 
this year versus $4,741,958 in the first 
six months of last year. June 1956 
sales alone accounted for $3,645,293 of 
the six month total. 

STANLEY E. GUZZY has been appointed 
assistant sales manager of High Fidel- 
ity Consumer Prod- 
ucts of the Special 
Products Division of 
Stromberg- Carlson. 

He will have 
charge of the na- 
tionwide sales of 
the firm's "Custom 
Four Hundred" 
equipment, includ- 
ing both components and the new con- 
sole line of phonographs and radio - 
phonograph combinations. 

Mr. Guzzy has had wide experience 
in the appliance and radio field dating 
from 1928. He joined the company in 
1949 and was, until recently, district 
manager of the Western New York 
territory of the firm's radio -television 
division. 

He will make his headquarters at 
the Rochester, New York office of the 
firm. 30 

RADIO & TELEVISION NEWS 
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OLSON RADIO FOR GREATEST BUYS IN RADIO AND TV SUPPLIES 
Famous VM 15 WATT AUDIO SYSTEM 

With Jensen 10" Speaker 

Stock No. $3987 
RP -13 

Complete Set 
HERE'S WHAT YOU GET 

List 
Price 

Dual Input VM Amplifier with 
5 CE tubes $69.95 

Jensen 10" Alnico 6 PM Speaker 12.95 
Comb. Portable Carrying Case 

and Speaker Baffle 14.50 
Total Value $97.40 
Your Discount 57.53 
Your Cost $39.87 

EXCLUSIVE FEATURES: 
Built -in Mixer. Dual Input. Dual Volume Controls. Jewel Light Indicator. Shielded Output Transformer. Built -in Automatic Shut -off for Phono. 60. 12,000 cps. UL Approved. A Complete Public Address System. Ideal for use in the home for record playing (any rec- ord player with crystal artridg 

c 
can be connected), auctions, lectures, public address, car- nivals, taverns or traveling orchestras. Fine for use with electric guitars. Will handle areas up to 10,000 sq. ft. and a diences 

u 
p to 2500 people. Amplifier is UL approved and employs General Electric tubes (2 of tubes are dual purpose, hence a s lts are equal to a 7 tube amplifier). Tubes are 2- 12AX7's, 2- 6V6GT's, and 1-5Y3GT. Two in- puts -one for high impedance microphone and one for phono. Built -in electric mixing of phono and microphone as desired. Delivers 15 watts of audio. Tone control gives complete range from treble to bass. Jewel light on front shows when amplifier is on. Also equipped With an AC outlet for record player. When amplifier is turned off, player otor ill stop at some time. Amplifier ize 111 /2 "x6l/ "x6 ". Operates on 110 -120 volts AC 50 -60 cycles. Jensen's fine 10" Gold Label Alnico 5 PM speaker is mounted in the combination baffle and portable case which measures 131/2 "x9 '015 ". The luxurious case is covered with beautiful maroon leatherette and trimmed with gold piping to VM's exacting specifications. The case is so built that amplifier can be slid out or in on its shelf and used or carried in that position. The speaker is quipped wi h 25 ft. cable and plug so that it can be used at a distance from the amplifier if desired. A second plug and socket are provided for an extra speaker. Any crystal or dynami high Impedance mike can be used. Shipping wt. 30 lbs. 

YOU GET 

59% 
OFF 

f 0 ® e 

IDEAL FOR HOME USE 
OR PUBLIC ADDRESS 

Little Champ Remote Speaker 
with Volume Control 
Reg. List Price $9.95 

Stock No.$399 
S-233 EA. 

3 for $11.00 
From your easy chair control volume or shut off either the speaker in TV not or the 

speaker 
built into the "Little Champ." Con- nects in one minute to any TV set, radio or record player regardless of make or model. Precision engineered PM speaker delivers all necessary volume at your chair or bed- side. Completely assembled and supplied with 20 ft. of cable. Ready to operate -com- plete with hook -up instructions. Shpg. wt. 3 lbs. 

With Hearing Aid Type Earphone 
STOCK NO. KB -32 .Narr Lino r 
$495 

EACH 

u 3 FOR $14.00 
N,n o need to miss your favorite pro- 

gram. v Take this highly sensitive portable 
with you. S all enough to fit in your 
pocket. Latest regenerative circuit design. Plenty of volume and good selectivity. 
Covers 540 to 1700 KC. Complete with tube, earphone, plastic hose and instruc- 
tions. Less only wire, solder and batteries. 

Batteries for above 1 each needed. 
Stock No. BA -IS Burgess U10 ea. 77e 
Stock No. BA -32 Burgess Z ea. 50e 

EARING AID EARPHONE 

CRYSTAL TYPE 
STOCK NO. PH -2 

$195 
EACH 

3 FOR $5.50 
Worth at least twice this price! A qual- 

ity high 
either ear. Weighs less than 

I/O oz. Super sensitive. flesh colored. With 
3 ft. flex -cord. Ideal for hearing aid. crys- 
tal sets, pocket radios. tc. May also be 
used as a crystal microphone. 

S LB. PARTS KIT 
A Pleasant BIG Surprise! 

Stock No. 
AS -137 

$198 

Money Back Guarantee 
We just bo out 
the entire inventory 

f a prominent mid- 
west jobber. To clear the shelves in a hurry, we made up these 

kits. It's all brand new merchandise. As- sorted plugs, ire, transformers, resistors, 
condensons, cable, sockets, strips, insula- tors. switches, tubes vibrators, mounts, cushions, hardware, grommets, etc. No two kits are the same, but OLSON guarantees that each box will be worth 3 times the 
cost, or we'll take it back for full refund. 
Quantity limited -one to a customer. 

"GOLDEN GATE" 8" SPEAKER 

With "Whizzer" 
Sound Disperser 

STOCK NO. S -229 
List Prior $12.50 

4 Oison's Price, Ea. 95 
2 for $9.50 

Finely finished in all gold lacquer. Deal- ers. order these speakers for installation where space is a factor. Will outperform many 12" units. Employs two concentrical- 
ly mounted cones for extremely smooth re- production at high or low volume. Small cone in center of large cone is called a Whizzer" and provides extended treble response, good overall balance and wide dispersion angle. Equipped with heavy Al- nico 5 magnet and cover. Power handling capacity 8 -10 watts. Response 40- 12,500 
ns. Speaker cone 8" diameter, voice coil 

8 ohms. Sh,g, wt. 5 lbs. 
BROADCAST 

TYPE MICROPHONE 
With Double- Cartridge Crystal 

STOCK NO. $$87 
M -102 EACH 

Ideal for PA, recording, etc. A 
high 

1 

mpedance crystal micro- 
phone with essentially flat re- 
sponse from 40 to 8000 ps- 
output level 50 DB. Shielded 
against RF. Double xtal cartridge 
for full n 

) 
n- directional re- 

sponse when in vertical posi- 
tion. Chrome plate brass case, 

molded bakelite trim. Rubber mounted, 
shock resistant. Standard 5/s " -27 bushing 
for mike stand. Heavy duty 5 ft. shielded 
cable. A $50.00 value. 

. TELEPHONE PICKUP 
STOCK NO. M -80 

$295 EACH 

3 FOR $8.00 
10 FOR $25.00 

Records both sides of telephone conver- 
sation. Use disc, wire, tape recorder or 
amplifier. Simply lay pickup under any 

type telephone and connect lead to 
recorder or amplifier. Operates by induc- tion. Regular $5.95 value. 

HI- QUALITY RECORDING TAPE 

PLASTIC BASE 
1200' on 7" Dia. Reel 

I Lots of 
STOCK NO. X -249 12, Ea. 

Single, ea $2.19 
Lots of 6, ea $1.79 $1.59 

This famous brand tape regularly sells 
for $5.50-but Oison gives you a 71% 
discount. Perfect in every respect, this quliy tape is famous for its low noise 
level and uniform output. Freq. response 
50-15,000 cps -red oxide base -1/4" wide. 
Reg. $1.25 seven inch plastic reel included -fits all recorders. Stock up now during 
this Giant Sale and get the Tape Buy of 
Your Life. Shpg. wt. (one doz.) 10 lbs. 

NEW L- O- N -G -E -R PLAY 
1800' TAPE ON 7 ' REEL 

Lots of STOCK NO. X -583 12, Ea. 
Single, ea. $2.99 
Lots of 6, ea...$2.59 $2.45 

50% more recording time on a 7" reel. Shpg. wt. (one doz.) 12 lbs. 

CUSTOM RADIO CHASSIS 
While They 

Last For 
Installation 
Anywhere 

Stock No. 
RA -245 

With Matched 1492 
Set of Tubes 

A 5 tube superhet of the latest design. Fea- 
tures two IF transformers, 2 -gang condenser, 
jumbo slide rule dial, built -in loop antenna, 
Centralab couplate, resonant filter, bypass 
input for phono. AC outlet on rear 
for phono 

crystal 
generous size output 

transformer, dual panel lamps and manY 
other fine features. Olson bought all the 
manufacturer had for cash and now you a 
take advantage of this deal. Chassis is 12"2 

x 6" high and is finished in high lustre 
(shines like platinum). Entire front is glass 
finished 

A 

attractive green and gold. This 
is a big feature since no bezel is required 
and any size panel opening from 2'x7" to 
4 "xI1" can be made. Frequency range is 
standard 550 to 1600 KC. Audio response 
is 40 to 12.000 cps. Output impedance is 
8 ohms. Operates on 110.120 volts. Shpg. 
wt. 12 lbs. 

CUSTOM WALL RADIO 

Complete Master Set With Built -in 
Speaker and 2 RCA Sub -station 

Speakers With Wall Baffles 

Has Provision to Connect Up To S 
Additional Speakers 

Now you can have music in every room 
piped in from this custom wall set. This 
brand new radio is a special high efficiency 
5 tube superhet which mounts flush with ay wall. Speaker is built -in. Up to 5 ad- 
ditional speakers (any i e or style of PM 

rs 
fine) can be connected for music in every 

oom in the house. Also fine for offices, 
stores, shops, etc. Size: 11" w. x 10" h. 
Equipped with jack on panel no that phono- 
graph or tape recorder can be plugged in to 
supply recorded music to all outlying speak- 
ers as well as the master. Controls on front 
and ndPhono Stvlitch.0 

, Station 
e - Tuningrange is st nd 

and 540 to 1620 KC. Has built -in loopstick 
antenna and noise filter. Operates on 115 
Volt AC. Shpg. wt. 15 lbs. 

AUTOMATIC RECORD CHANGER 
FAMOUS 

COLLARO 
INTERMIX 

STOCK NO. RP -11 

Stock 
No. 

AS-206 

Regular $4995 
Price 

$28 Each 
DELUXE 3 -SPEED 

Made in England. Highest Quality. Corn - 
plete with Shure Ceramic Turnover Car- 
tridge and Dual Sapphire Needle. 

Powerful 4 -pole motor and balanced rub - 
bcreurntable. Changes discs in 7 
seconds. Jamproof! Output .6 volts. re- 
sponse to 7000 cycles. AUTOMATIC SHUT- 
OFF after last record. INTERMIXES 7 ". 
10" and 12" discs. 331/a. 45 and 78 
RPM. AUTOMATIC MUTING SWITCH elimi- 
nates sound during change cycle. Has 
STYLUS ADJUSTMENT and speed selection 
and "on-off-reject" CONTROLS. Size: 12" 

131/ ", Clearance required 25 /a" below, 
51/s" above. 

3 SPEED MOTOR AND ARM 

rfitts+ Stock No. AS -205 

$578 
Monarch (Famous Made -in- 
England Brand) 3 speed mo- or and turntable plus a gen- 

ine Webster tone arm with 
turnover cartridge and dual 

Hrand sew ION Precious 
tipped eedle, 

guaranteed. Reg. $15.00 
Value. / 

POWERFONE WALL TELEPHONE 

(5) Altiorf ' Stock No. PH-3 

PIU`. 
$393 

3 pair for $11.00 

Two station telephone set. Talk back and 
forth for up to u mile. Powerfone is guar- 
anteed to give as good tonal quality as your telephone. Built hi buzzer and push button 
on each instrument. Also has push -to -talk 
button. Sensitive enough to hear a whis- 
per. Uses flashlite batteries. Complete with 
2 batteries, 2 wall hangers, and 50 ft. of 
wire. 

Extra 2- conductor cable for above 
Stock No. W103 100 ft. $1.19 
Stock No. W104 250 ft $2.50 

October, 1956 

1'/4 METER TRANSCEIVER 
Build Your Own 

A Brand new corn- plete RT -92 /AM unit designed to re- 
ceive and transmit 
signals from 215 
to _25 MC. C 

Stock NO ' tains á wealth of w 
RA -252 parts u built into á an aluminum case. 

$3.93 3;/2 "x91 /2 "x23ae 
th emova ble 

cover. Included are 2 Bor $7wh tubes (worth over $8.00 wholesale), 110 3 -1L4, and 
Toggle 

resistors, 10 condensons, SPDT Toggle awivah. 4 filled sockets, chokes, a Iole 
mica 

battery 
a poten- tiometer, 2 dipole a antennbl, battery box, 

battery plugs and a removable crebsi diagram included. Can rebuil t 
Win. 

transceiver, receiver, field strength meter, etc. Shpg. wt.S lbs. 

QUALITY DOUBLE HEADSET 

Stock No. $1195 PH -6 pair 

3 pairs for $5.60 
2000 Ohm Impedance, 
large magnet, removable 
bakelite caps. Spring steel 
headband fully adjustable. 
Flexible braid covered 
cord, 31 /z ft. long, with 

standard phone tips. Extremely light weight 
-only 41/ ounces. Original factory boxes, 

VEEDER -ROOT COUNTER 

Counts From 000 to 999 

Stock 159 No. 
X-637 ea. 

For whatever you need to count. Ideal for 
coil windings, determining length of re- 
cordings, dial calibrations, etc. Big white 
numbers on hite dial. large knurled reset 
knob (may be reset at any time). Four 4-40 
threaded holes on top for easy mounting. 
Size 11/2" x 1 7/32" x 2 ". Brand new. 

CERAMIC CONDENSOR KIT 

100 CONDENSORS 

Stock No. 
K -90 $199 

kit - 100 tubular and disc con - 
densors rated at 600 V, or 
better. All popular values. 
marked and olor coded. 
Leads are tinned 13/4" long. 

Terrific value. Stock up now. 

TELEPHONE SET 

Sound Powered 
Includes Headset 
and Microphone 

Stock No. $395 
M -98 SET 

2 Sets for $7.50 

Brand New -original cost $30.00. No 
batteries needed -self powered. Permits 2- 
way talking up to 25 miles over any two- 
wire conductor. Each set contains a pair 
of sound powered high impedance dynamic 
headsets with felt padded rubber cushions 
and leather covered head -band. Both micro- 
phone and earphones have cone diaphragms 
and are extremely rugged and sensitive. 
Units may be removed from headsets to 
make efficient high powered iniature 
speakers. Useful for Antenna Installations 
where beaming of antenna is ritieal. Shpg. 
wt. 5 lbs. 

ATTENTION MANUFACTURERS: If you 
have large quantities of surplus elec- 
tronic parts you wish to sell, call or 
write OLSON at once. We pay top 
prices! 

4 

HOW TO ORDER 
Mail your order to 274 E. Market St., 

Akron 8. Ohio. Send remittance with or- 
der (add for postage 5c for each dollar's 
worth ordered -10c for each dollar's worth 
if you are more than 1000 miles away). 
OLSON REFUNDS EVERY CENT NOT 
USED. Or -send no money -we'll ship 
C.O.D. and you pay mail or expressman 
for merchandise and postage. ALL MER- 
CHANDISE 100% GUARANTEED. PLEASE 
-MINIMUM ORDER $5.00. 

SEND FOR NEW FREE CATALOG 

SEE YOUR OLSON CATALOG FOR COM- 
PLETE LISTING OF BARGAINS ON 
THOUSANDS OF NATIONALLY -:AD- 
VERTISED ITEMS. 

OLSON BARGAIN STORES IN: 
CHICAGO -623 W. Randolph St. 
CHICAGO -123 N. Western Ave. 
CLEVELAND -2020 Euclid Ave. 
PITTSBURGH -5918 Penn Ave. 
MILWAUKEE -423 W. Michigan 
BUFFALO -711 Main Street 

214 EAST MARKET ST. AKRON 8, OHIO I 
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IVA 

1 

UES GA ORE AT CONCORD; 
- - - - - - - - - 

FAMOUS MAKE 
UTILITY SPEAKERS 

4" ALNICO V 
1 Oz.* P.M. 3.2 Ohm 

Voice Coif` 

$1.29 
$119 

ea. 
Singly Lots of Ten 

Perfect for replacing speak- 
ers in portable radios, in- 
tercoms, extension speakers, 
etc. - - - - - - 

5" ALNICO V 

Heavy Duty Slug. P.M. 

3.2 Ohm Voice Coil'' 

Stock # S4 -AV -RN 
Shipping Wgt. 2 lbs. 

Use it as a hi -fi tweeter. Re- 
placement in radios, TV sets, 
intercoms, extension speakers. 

Stock #S- 5 -AV -RN 

Shipping Wgt. 3 lbs. 

1 

$1.39 
ea. I Stock No. B3 -RN 

1 

1 

1 

Perfect ALL AROUND binoculars. Feature coated lenses, light weight 

- 11111111 - - NM= - - - - - - - - t- fi 
WHY PAY MORE? WE DEFY COMPETITION 
CONCORD OFFERS THE FINEST IMPORTED 

12 COATED SURFACES 
ALL BINOCULARS HAVE DELUXE LEATHER 

CARRYING CASE! 
PRISMS HELD RIGID WITH STEEL STRAPS 

6 x 30 FIELD OF VISION -420 FT. at 1000 YARDS -Fig. B. 

Ialloy bodies. 
Shipping Wgt.C3 lbs. f Stock No. B1 -RN $17.50 
7 x 18 FIELD OF VISION -300 FT. at 1000 YARDS -Fig. D 

Here's the right glasses for use at RACE TRACK, for ALL SPORT USE, 
and at the OPERA or THEATRE. Center Focusing. 
Shipping Wgt. 2 lbs. -Stock No. B2 -RN 

7 x 35 FIELD OF VISION -300 FT. at 1000 YARDS 
WIDE ANGLE FIELD OF VISION -499 FT. at 1000 YARDS -Fig. A 

Use these binoculars for HUNTING, BIRD STUDY, SPORTS. The wide 
angle glasses are wonderful for horse racing. Center Focusing. 

Specify Type 7 x 35- $ 20.90 $129 

$14.75 

Shipping Wgt. 3 lbs. 

Singly Lots of Ten - M - NI =NEI 
4 x 6 ALNICO V 

Heavy Duty Magnet P.M. I 
3.2 Ohm Voice Coil 
1.99 ea. 1 Singly 

1.95 ea. ea. I Lots of Five Lots of Ten 

Rugged construction makes it perfect for auto radio 

replacement. Vibration will not affect it. 
Stock #S- 4x6 -RN Shipping Wgt. 3 lbs. Ii---- --- -f1 

Famous Make 6 x 9 

P.M. Speaker 

269 each 

Lots of 12 

Lots of 3 2.80 ea. 

Singly 2 95 ea. 

I 1 - - - - - - - - - - - - 

7 x 50 FIELD OF VISION -372 
The most wanted binocular, will 
ING, HUNTING, OUTDOOR USE. 
Shipping Wgt. 31/2 lbs. Specify Ty 

Wide Angle- 29.45 
FT. at 1000 YARDS -Fig. C 

give good service in SPORTS VIEW - 

pe Individual Focus - $2 1.45 
Center Focus- 24.90 Stock No. 84 -RN 

8 x 25 FIELD OF VISION -315 FT. at 1000 YARDS -Fig. B 

An ideal glass for GAME SPOTTING, BIRD WATCHING, SPORTS. 

Shipping Wgt. 31/2 lbs. Specify Type Individual Focus- $ 15.25 
Stock No. 135 -RN Center Focus- 15.95 
16 x 50 FIELD OF VISION -183 FT. at 1000 YARDS -Fig. C 

A high power binocular for LONG DISTANCE VIEWING, as PLANE 
SPOTTING, MARINE USE, MOUNTAIN VIEWING. 
Shipping Wgt. 31/2 lbs. -Stock No. 86 -RN 

All Prices Include F. T. 

$31.30 

1 

FEATURES: F 
Heavy Duty 1.47 oz. Alnico V - 1 

Magnet. 
3.2 Ohm Voice Coil. 
Cadmium Plated Frame. Stock #S-6x9-RN 
Heavy Rim Gasket makes it 

ideal for Rear Deck Speaker. 
H andles 5 Watts. Ii- ---- -- 10" HEAVY DUTY P.M. SPEAKER 

Ship. Wgt. 3 lbs. 

I 

I 

I 
i 
I 
I 

WE ARE NOT ALLOWED 
TO MENTION THE 

MANUFACTURER'S NAME 

249 each 
Lots of 10 

FEATURES: 
Heavy Alnico V Magnet. 
Can handle 6 to 8 Watts full 

Audio Power. 
Convert your TV Set or Console 

Radio to Hi-Fi. 
Normally Sold at $8.95 each 

Stock #S- 10PM -RN 
Shipping Wgt. 5 lbs. 

CONCORD'S CLOSE OUT PRICE 
Lots of 5 2.70 ea. 
Singly 2 99 - MIN 

I FAMOUS MAKE 12" P.M. SPEAKER 

CONCORD'S FANTASTIC 
Famous GC -J Ceramic Series 
Astatic Cartridge Complete 

W /Stylus 
Precious Tip Needle. Ceramic, Universal 

Mounting 

Light weight- Minimum needle pressure -6 
grams. General replacement for all phono- 
graph arms. Exact replacement for all 
RCA "45" players. Has dual mounting 
centers '/z inch plus /e inch. 
Ceramic cartridges unaffected by tempera- 
ture or humidity. 

For all three speeds 33'/a --45 -78 rpm 

Lots of Five $2.29 ea. -Lots of Ten 
$2.15 ea. 

I 
I 
1 

I 
1 

1 

I 

I 

I 

I 
I 
I 
I 
I 

C 1 -----I 
CARTRIDGE SALE 

DUAL -SAPPHIRE I TURNOVER CARTRIDGES 
Ceramic Element 

I SONOTONE 

Concord's Price 

$235 
each 

Normally Sold at 7.50 

- - - - - - - - - - - 
Electro Voice Hi -Fi Flip Cartridge 

Lots of 5 $265 
each 

Regular Price $8.50 
Has dual precious metal stylii. -Has 33'V -45 rpm needle and 78 rpm 
needle. -Used only in high quality phonographs. -Will give response 50 
to 12,000 cycles.- Complete with '/z" centers mounting bracket and 
turnover mechanism. 
We used this item on -a check and were so surprised we grabbed all 
we could. 
A ridiculous low price for these. Singly - $2.75 

I 
I 
I 

FEATURES: 
Massive Construction. 
8 to 10 Watts Audio Output. 
Heavy Duty Magnet delivers 
Full Range Response. 
Ideal for use Basic Woofer 
for your Hi-Fì Ensemble 

a 

1 
Stock A S -FAIN 12 -RN $395 I Shipping Wgt. 6 lbs. 

CONCORD'S 
DEALER PRICE each 

Lots of 10 
Lots of 5 4 20 ea. 

Singly 4 45 ea. 

NM MI MI IMMI MN NM IIMI 

Model MM-5 
Sim. to Mod. AX 

Exceptionally lightweight 
two -needle cartridge furnished 
complete with removable twist 
mechanism. Ideal replacement 
cartridge fits most tone arms 
of record changers and players. 
Stock No. 99- K- HAS3RN Reg. $8.25 

$295 
of leading manufacturers 

- 

I Lots of 3 
/ 

or $349 
Singly $3.89 

IHumidity -proof ceramic retains 
shape in all kinds of weather; 1 
cuts distortion, adds response 

Irange. Now used in VM, Colum- 
hie 360, Webcor, Crescent chang- I I Stock 

Replaces 
A62T-Sny 

others. 

Wt. 8 ozs Net $3.89 - IiMN - - il 
I REPLACEMENT MOTOR 

1 
HP 

115 
1 

V.AC. 
r /" 1/15 

pul- 
ley Vert. or 
horin.mtg. - Re- 

place r 
90% f exist- I 
ing units. 

I 

1 

I 

1 

1 

SEWING MACHINE 

SEW 
Stoc- 

Ngk 
No. 3.79 3.35 Each 

10-6 Singly Lots ne 3 - - - - u 
FACTORY 

Shure 
CLOSE- 

OUTead I 
Record-Playback- 

Erase-#812 

Lots of Five Concord's 
Regular 

's 7 
..1.09 each Price I Mounted in hum -shielded case. Uniform 
Output. Excellent Frequency Response. 
Prong Contact. 

O 
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! - I- ail Ir - - - - - - - - - - -- - - - - - - - - - - - I 
' CONCORD's HI-FI Bar g ain Corner : 8-- Ell - Ell --- NMI - ill ----- Ell - 
GARRARD SYSTEM 

A CONCORD HI -FI SPECIAL 
IWE PROUDLY PRESENT THE 1957 CONCORD 

HI -FI MUSIC SYSTEM FEATURING THE GAR - 
'RARD DELUXE RECORD CHANGER! 
ONLY FOR THE MOST DEMANDING MUSIC 
LOVER, THIS WONDERFUL MUSIC SYSTEM IN- 

'CLUDES FEATURES FOUND ONLY IN SYSTEMS 
COSTING HUNDREDS OF DOLLARS. 

World famous Garrard Deluxe 3 -speed automatic 

I changer plays all speed, size records, with jamproof 
mechanism. 
Plays intermixed records at sanie speeds. 
Finest hi- fidelity cartridge with dual sapphire 

Ineedles. 
Cl imat ized cartridge resists temperatures and hu- 
midity. I THREE balanced speakers, 2 woofers plus 
tweeter. 
Built in cross -over network. 
Amplifier custom designed to reproduce faithfully 
20 -20000 cps. 
Printed circuits used in amplifier for sturdy service. 
Negative feedback circuit for low distortion. ' Extended hass & treble controls. 
Over 5 watts undistorted output. 
Automatic shut -off for amplifier when record load 
is completed. 
Dimensions 1914 x 1811Ve x 113/4 ". Network! Cabinets are custom made of finest wood and Stock « GAR- RN -10 -6 

FREE 45 SPINDLE Veneers. Shipping Wgt. 32 Lbs. 

Concord's Famous Price .. 3 Balanced Speakers 
5425 $98.45 in Rich Mahogany ' with Crossover $ $105.00 in Limed 

MO MI - - - - - - O M' 
Coltcord's Commander Crystal Microphone 

1 

I 

1 

1 59845 Custom Made 
For 

Concord Radio 

You will quickly recognize the famous 
manufacturer who sold this microphone 

at a much higher price 
only through Con- 

Cord's great buying power 
can you get so much value. 
Freq. response better 
than 70 -7000 cps. Output 
-52 db. Complete with 

(STOCK ;r shielded cable. Nationally 
MIKE -100- Advertised Price $10.85. 

RN -106) 

CONCORD'S PRICE -- - - ® -1 
CONCORD'S LEADER 

CRYSTAL MICROPHONE 

, 
I 
I 

$525 I 

Nationally 
Advertised 

Price..57.95 

Another good buy from a 
fa an facturer nd 
the is fantastic! 
Freq. response better 
than 70 -6500 cps. Output 
-52 db. Complete with , 
use in 
shielded cable. Fine for 

mobe rigs, re- 
orders, ham stations, pag- 

ing systems. 

Oak CONCORD'S PRICE ee--- - 1 - - I. - - - - - - - - - - - - - I - - - - - i, 
SAVE 
O ER 55% 

HERE'S A CUSTOM HI -FI SYSTEM 
1 

1 

1 

1 

1 

I 

Ata Truly Unbelievable Price!! 
Close Out 

Price! 
e $10.95 

Close Out 
Price! 

$14.95 
Reg. $22.50 

Four inputs including reluctance or mag- 
netic cartridge input! 7 Watt peak out- 
put. 
Heavy duty AC power transformer -Four 
tubes- Separate bass, treble and volume 
controls -Decal markings on all controls 
-Frequency response is 50- 18.000 cps - 
Tubes: 7C5. 7F7(2), 7Y4, or 5Y3- 
Chassis painted modern gray hammer - tone- Manual included with each unit - 
Size: 12" wide. 61.," deep. 4' /z" overall 
height -Dial light -Fuse holder. 

Close Out 
Price! 

$22.50 
Reg. 539.50 

Plus ... Webcor 3 -Speed 
Changer with Hi -Fi Flip -Over 

Cartridge 
Plays 331/3, 45, 78 RPM records. 
Shuts off after last record. 
Famous make crystal cartridge with 
2 sapphire stylii. 
Balanced tone arm and turntable. 

AMPLIFIER $14.95 
WEBCOR CHANGER 
COAXIAL SPEAKER 

22.50 
CONCORD'S 

REG. TOTAL PRICES $48.40 COMBINATION PRICE - IN - - - - - - - - 
Amplifier i 

Reg. $24.95 

Plus ... Famous Make 12" 
Coaxial Speaker 

Built in cross over network. 
Response uniform 50- 13,000 cps. 
One piece molded cones in both 
woofer and tweeter. 
Extra heavy Alnico V magnet. 

' - - El - 
Concord's Famous 

$ 999 
Concord's 
Bargain 

Price 

1 

Concord's Famous $ 
Amp! ifier includes 1 the following fine Reg. Price $31.50 features: I 10 WATT HI -FI CUSTOM AMPLIFIER 

Extended response better than 30 -13000 cps. 
A full 30 watts with PP 6V6 output. Full chrome plated chassis. 

1 Three inputs ,nodding pre -amp stage for reluctance cartridges. 
Output transformer for 4 or 8 ohm speaker. Built in fused line. 
Complete with tubes, 2- 65L7's, 2- 6V6's, 1 -724. 

1 SNAP 'EM UP 
4 

I 
1 

1 
CATALOG NOW 

I. 

CONCORD FINE 
TONE ARMS 

Counter balanced tone arm with 
..low pressure'' cartridge. Full 
three volt output. Output better 
than 50 -5000 cps. Each unit car - 
toned. (Less needle.) 
Stock a Midgc-RN-96 $299 LIST PRICE $8.50. J? 
Concord's Famous Price --sti-- 
Concord's Bargain on 

Webster Gold Tone Arm With 
Flip -Over Cartridge 

Hi -Fi flip -over crystal cartridge 
(AX) 

3 mil & 3 mil. Precious metal double stylii 
Fully balanced tone arm 
Exact replacement for Webcor Midge 
Complete with all hardware 

Stock = Web -RN -96 
Shipping Wgt. 2 lbs. 
Lots of 3 $12.00 5449 Concord's Close- 

out Price - - - - - - - 
RECORDING TAPE 

,014(1)1,4140:44,- ; the best for less 
manufactured for Concord Radio by one of America's most highly respected Recording Tape Manufacturers. Frequency response at 7.0 IPS is 40 to 15,000 cycles with extremely low distortion and maximum signal -to- noise ratio. Wound facing in. Output will not vary more than I,a db within any given reel, and not more than j2 db within any 2 reels. No risk is involved. If you are not completely satisfied, all of your money will be returned, no questions asked!! Shpg. wt. 14 oz. ea. 1200 ft. 

1800 -ft. $22' I 1200-ft. $ 69 $124 
FREE REEL BAKER'S DOZEN 

FREE! lape Ime' I 

3 TUBE PHONO AMPLIFIER 
With wide range tone and volume controls. Easily attached to any phono and speaker. 

Stock r Phamp -RN -10 A fine replacement for earlier units. Shipping Wgt. 3 lbs (Less tubes, 12AT6, 35W4, 50B5) 
SINGLY 
LOTS 

53.25 EACH Concord's Close- QfD.gn SOTS OF 3....... 2.99 EACH 
ttD (L iÿ7 

SET OF TUBES FOR ABOVE 51.94 ouf Price . 

lots of 3 

ORDER YOUR FREE 

DI by 9-1132 
October, 1956 

Buy 12 and get 13-one free 
UNCONDITIONAL Stock tTE -I -RN single 600 feet reel, $1.2! 
MON EY BACK Stock ±^TE -2 -RN single 1200 feet reel, $1.69 
GUARANTEE Stock i!TE -3 -RN single 1800 feet reel, $2.21 , 

CONCORD RADIO CORP. 
RUSH THE FOLLOWING ITEMS: 

2- 
3- 
4 -FREE CATALOG 

I AM ENCLOSING $ 

SEND C.O.D. I ENCLOSE 20% DEPOSIT 

NAME 

ADDRESS 

45 WARREN ST., N. Y. 7 
DEPT. RN -9.6 
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Europe's Largest Selling 
Electron Tubes 
Now Av 
to the di 
Americ 
-at st 

lable 
rim inating 
tube buyer 
and prices. 

not 

replat 

but an 

improve 

TEL 
PIONEER IN ELECTRONICS 

SINCE 1903 

Write for your Telefunken Tube 
Manual and for the name of your 
nearest jobber. 

Imported exclusively by 

AMERICAN 

ELITE, INC. 

150 

Dept. 3 
7 Park Avenue 
New York 16, N. Y. 

Certified Record Revue 
(Continued from page 74) 

ating scores for violin and orchestra, and it 
is certain that with the excellent performance 
and splendid sound this disc will find many 
buyers. Menuhin plays the works with ob- 
vious verve and zest, his tempi are brisk and 
his tone clean and unforced. His technical 
brilliance never fails to amaze one, even in 
these days of the super- virtuosi. There is 
understanding in his reading and considerable 
warmth, but it is here where I must defer to 
the old but inspired reading of the Heifetz/ 
Beecham version of the "4th" concerto and 
the mastery of Oistrakh in the "5th" con- 
certo. 

These values aside, there is little to quibble 
about and with the superior sound that the 
engineers have afforded Menuhin, this is an 
infinitely more pleasurable disc to listen to 
than those earlier efforts. Pritchard has done 
an excellent job in maintaining balance and 
generally exercising a firm hand on the pro- 
ceedings. Good spacious acoustics combined 
with sharply defined inner detail and super- 
latively quiet surfaces are all plus virtues 
in a highly recommended disc. 

SCHUMANN 
DAVIDSBUNDLER DANCES AND 

SYMPHONIC ETUDES 
Rudolph Firkusny, pianist. Capitol 
P8337. RIAA carve. Price $3.98. 

The second Firkusny recording since he 
signed with Capitol, and every bit as good 
as the first. This is the first recording of 
the "Davidsbundler Dances" that really 
sounds like a modern hi -fi disc. As far as the 
performance is concerned Firkusny plays it 
fairly straightforward and, although he has 
some deeply expressive moments, there is a 
sort of reticence to his playing that one finds 
slightly disconcerting. The Gieseking reading 
on Urania is probably closer to the true in- 
tent of the work, but the sound is so fright- 
fully bad as to remove the disc from any 
consideration. The "Symphonic Etudes" are 
more Firkusny's metier and they receive a 
wholly sympathetic and convincing reading. 
The piano sound here is vibrantly alive and 
big- toned. There is no apparent transient 
ringing or percussive harshness and the re- 
cording is a sensible balance between sharply 
accented detail and spacious but not over- 
done acoustics. The realism of the piano is 
enhanced by the usual quiet Capitol surfaces. 

MARCHING ALONG 
Eastman Symphonic Wind Ensemble 
conducted by Frederick Fennell. Mer- 
cury MG50105. RIAA curve. Price 
$3.98. 

Every recording by these superlative musi- 
cians has been outstanding and this is no 
exception. This is one of the zingiest most 
rip -roarin' collection of marches ever record- 
ed With six Sousa sizzlers and six ether 
favorites like Meacham's "American Patrol," 
Goldman's "On the Mall," and Alford's 
"Colonel Bogey," etc. the dynamic punch 
and sheer sonic impact is tremendous. As a 
hi -fi demonstration disc this can take its 
place alongside of the best. Owners of big 
speaker systems will flip when they hear the 
cone -crackin' transients in the "King Cotton" 
march. Man, this is really a buster ! In addi- 
tion to a larger than life bass drum, a savage 
snarly snare and the impact of massed trum- 
pet and trombone there are some cymbal 
smashes of such overwhelming intensity that 
it is only possible to reproduce them through 
a big power amplifier with plenty of reserve 
wattage if clipping is to be avoided. 

As usual Fred Fennell elicits wondrous 
performances from his young players. There 
is knife -sharp precision to the attacks and 
releases in all the choirs, there is a huge 
clean sumptuousness of tone quite unlike the 
ordinary "band" sound ... and above all 
that bravura spirit in the organization which 
seems to imbue every piece with new life, no 
matter how hackneyed the work might be. 
With the ultra -wide frequency and dynamic 
range, the liveness of the acoustic perspective 
and the accuracy of the close -up sharply de- 
tailed recording, this is about the ultimate 
in monaural disc recording and with devotees 
of band music will live in their memory for 
a long while. Don't miss this one! 

KODALY 
SONATA FOR UNACCOMPANIED 

CELLO 
REGER 

SONATA #2 FOR UNACCOMPANIED 
CELLO 

Zara Nelsova, cellist. London LL1252. 
RIAA curve. Price $3.98. 

These may look like particularly uninspir- 
ing works, but don't let the titles fool you ! 

The Reger is a pleasant exercise in cello 
sonorities, with Reger's adulation of Bach 
strongly in evidence. The Kodaly is very 
strong red meat indeed. This is an incredibly 
complex work wherein Kodaly has exploited 
literally every technical resource of the cello 
and the result is an amazing outpouring of 
sound you are not likely to forget for a long 
time. Even as a strictly hi -fi vehicle this is 
impressive and with the superb performance 
of Nelsova as an added plus, this is a re- 
cording of unusual distinction. Recorded 
quite properly close -up, the sound of the 
cello is outstanding. From the smooth soar- 
ing, stratospherically high register passages 
to the rich throbbing gutty resonance when 
Kodaly plumbs the lowest depths of the cello, 
there is naught but the cleanest delineation 
of the sonic contours. Janos Starker. the 
performer in the old Period recording of this 
work still has a slight edge in the warmth 
of his projection, and the sound of his disc 
was remarkable for its day, but Nelsova is 
more than satisfactory and this sound is quite 
a few notches above the Period recording. 
Try this and be surprised. 

TCHAIKOVSKY 
PIANO CONCERTO #1 IN B FLAT 

MINOR 
LISZT 

HUNGARIAN FANTASIA 
Julius Katchen, pianist with London 
Symphony Orchestra conducted by Pier - 
ino Gamba. London LL1423. RIAA 
curve. Price $3.98. 

London Records has the reputation of 
making discs with consistently high quality 
of sound. Almost as equally well known is 
that they generally do not go in for extrava- 
gant claims about their sound. So when one 
picks up a London record ... this disc for 
instance . and across the top of the disc 
cover is the statement, "a degree of perfec- 
tion, startlingly realistic, never before achieved 
by recorded sound," one hastens to listen and 
see what all the fuss is about ! No more than 
the first few bars is necessary to dispel the 
notion that London might have been trying 
to "pre- sell" the 20th version of the Tchai- 
kovsky warhorse. For this is, indeed, one of 
the most persuasively live sounding record- 
ings of a piano concerto I have ever heard. 
And it is not so much in the super -spectacular 
realm of whomped -up frequency and dynam- 
ic response that it is outstanding but rather 
it is the sense of extreme naturalness that 
prevails. 

The piano is ultra- smooth and liquid- toned, 
a great fat roundly -rich sound. When per - 
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PRICES SLASHED ON BEST ELECTRONICS SURPLUS 
50 W. 6- CHANNEL RADIOTELEPHONE 50 -60 W. SPEAKER UNIT 

for BOATS, MOBILE, or FIXED STATIONS 
THE BIGGEST BARGAIN IN PLEASURE OR FISHING 
BOAT RADIOTELEPHONES!! Big -power Ship -to -shore 
Radiotelephone. This Transmitter- Receiver (BC -669, 
part of SCR -543) is beautifully and ruggedly built. 
Designed for rough military service and engineered 
for maximum efficiency, it will provide trouble -free 
long -range communications from boat, vehicle, port- 
able or fixed station installations. Both Transmitter 
and Receiver operate in the frequency range of 1680 
to 4450 KC, and both are crystal- controlled on all six 
channels in this range. Manual tuning of the receiver 
is also provided. Power Output (Phone) is 50 to 60 
watts with 12 V. DC Power Supply. 
Transmitter operation is performed with a minimum 
of controls, after installation adjustments have been 
made. The BC -669 is type approved by FCC for ma- 
rine band use. Operation of the 50 Watt Radiotele- 
phone 

V. DC, or 12 V. DC. Complete constructional data and diagrams 
may be from 

furnished foV. r 
AC, 110 DC, 32 V. DC, 

grams 
for 

for 6u for 
receive) 

any of the above power 
military. 

at minimum ing Each set supplied it (I 1f crystals (6 for 6 for eseeon which ound 
used ehe Receiving crystals differ 385 

10 
frequency). Most of these crystals St can be reground marine band frequencies. Receiver uses high -efficiency at Tube Sit 

with 
circuit with RF Stage for s- built-in (2.807's final) Filter (Noise 

Plate 
odu) tirn, ith Switch, and RF Gain Control. Trans. Tra muter fo 8 Tubes 

checking of any part 
with 100% Plate ircuulation, and Metering Switch with multi -range ammeter for for instant checking of any part of transmitting circuit. 

50 -WATT RADIOTELEPHONE (BC -669A, B, or C Mod- CUSTOM BUILT 12 V. DC POWER SUPPLY FOR ABOVE. 
Is), complete with all tubes, crystals (as specified). EACH $125.00 Inst. Book, Connecting Cord CD -515 (to Power Supply), 

PE-1 
O A B or C, 110 V. AC POWER SUPPLY 

$89.50 Modification and Power Supply Constructional Data. 
USED, GOOD CONDITION. Shp. wt. 185 lbs. $99.50 PE-110 D, 110 V. AC POWER SUPPLY. EACH 599.50 EACH .7 .7 1 

12 V. DC POWER SUPPLY KIT, complete with transmit- 
MODELS 

AS ABOVE, NEW UNUSED 
as Above, 

,O 
but 

,pr 
provides Sing and receiving dynamotors, relay, filter capacitors, MODELS Blegra D r E, Same as Abov bu provides g 

also (W, 
EACH 

transmission and reception (incorp. choke, switches, fuse holders, etc., plus =drilled 
TS-1 NEW, SET, $169.50 nec chassis and wiring diagram, EACH '$& 
TS -11 HANDSET, with appropriate plug connector. RM-21 REMOTE CONTROL. Permits transmission & 
EACH $14.50 caption (by handset) from remote position. EACH..$6.95 

LORAN RECEIVING EQPT., APN- 
4, AT LOWEST PRICE EVER!!! 

SENSATIONAL BARGAIN!! TCS TRANSMIT- 
TERS, RECEIVERS, AND ACCESSORIES 

We made a "buy" on this popular model APN -4 Loran 
unit, used on Fishing and Pleasure boats and Aircraft 
for navigational purposes. All are Used but in Very 
Clean condition, complete with tubes and crystal. Each 
set consists of an RO /APN -4 Receiver and an ID- 6 /APN- 
4 Indicator. Originally sold in surplus for $100.00 or 
more per set, it would be wise to buy an extra set for 

n"Spare" acessoriese or annvertert (80 to 150 V 
price! 

AC, 400 to 
2400 cycles, required) available at this time. Inverters 
for this equipment are easily available from many sur- 
plus houses. 
PRICE PER SET, each consisting of one Indicator and 
one Receiver, as above. Not Tested. $29,95 
Excellent -Used. Shpg. wt. 80 lbs. L.7 .l 

15-600 KC RECEIVER 
Navy Model 
RBL, mfd. by 
National and 
Wells Gardner - (both types 
available) for 
ship and shore 
application. De- signed for 
110V. AC. 50- 
60 cycle opera- 
tion. Receives 
CW, ICW and 
Phone signals. 
throughout the 
entire range of 
15 to 600 KC 

6 Employs '7 modern metal tubes in TRF circuit nwith regeneration, plus two audio filters to allow choice of two band widths, 600 or 3000 cycles at 20 db down with peak response occurring at 750 and 1000 cps re- 
reduciese7noise o lsand 

incorporated 
This 

limiter 
an excellent 

ellent 
receiver for wireless operators, hams, and all others interested in the long and intermediate wave bands. Dim: 173/9" L. x 151/2" D. x 101/2" H. (less shock mounts). Supplied complete with tubes, instruction sheets and 
PRICE, EACH, Excellent -Like New Condition 1V79.50 PRICE, EACH, Used -Good Condition $64.50 

V.H.F. TEST EQPT. 150 -230 MC 

4,tl(uB- 

-i 
ea ® 

.0-39-319.9 

A Complete Test Instrument cov- 
ering 150 to 230 mc, operating 
from 110 V. 50/70cycles A 
mfd- for Navy, Model OAP. Per. 
mils following functions: (1) 
Tune a transmitter to given fie - 
augiven frequency.a (3)e3Adjust 
antenna system for best perform- 
ance. (4) Measure power output 
of a transmitter. (5) Check wave 
shape of transmitter's output 
with auxiliary oscilloscope. (6) 
Monitor a transmitter during op- 
eration- Incorporates: Calibrated 
Tuned Absorption -Type Wave - 
meter; Signal Generator; a de- 

t factor -amplifier circuit with elec- 
tric-eye indicator which shows 
exact resonance with applied sig- 
nal, plus an unturned VTVM Input 
connection so that this circuit 
will serve as a tube voltmeter. 
All housed in metal cabinet, 
with cover, 151 /aa" L. x 81/2" W. 

301/e" H. Includes calibration 
trol, T- connector, and line cwrd. LlKE -NEWer 

gain con- 

condition. Shpg, wt. 50 lbs. EACH $39,95 

You've never seen TCS Transmitters and Receivers 
priced 

Navy and Coast Gua d never sold in surplus for less 
than $300 per set (Acq. cost over $4000.00 per set). 
It ideal for mobile or trou- 
ble-'s free, and consistent. Ex ellentr foruMarine -Band t(2 -3 
me) applications if certain front panel controls on 
Transmitter are removed, after pre -setting of frequen- 
cies, to meet FCC requirements. It will even meet FCC 
requirements regarding second harmonic radiation, since 
the transmitter uses a Buffer stage, plus (variable) link 
coupling between the final RF Tank and a pi- network 
which couples to the antenna, all of which reduces har- 
monic 

r 
adiation to absolute minimum. Other features 

of TCS Transmitters and Receivers are: complete cov- 
erage 1.5 to 12.0 mc, all band -switching. 4- channels 
crystal -control, plus one cha 

use' S 
manual tuning (in 

transmitter precision VFO). 1625 instant heat- 
ing filament tubes (equivalent to Type 807) in RF Amp 
and Mod. sections of Transmitter to minimize drain. 

Rated at 40 watts CW and 20 watts phone output 
when transmitter plate voltage Is 425 V., but this 
power 
supply. Tran.mitteroorblReceivers designed 

volts 
tigned to operate 

from either 12, 24, 110 V. DC, or 110/220 V. AC 
power 

Receiver is superr super-sensitive sups het. with 
furnished. 

excellent 
sensitivity & selectivi.y characteristics, and includes 
BFO circuit for CW reception. Units priced below are 
complete with tubes, good clean condition but untested. 
TCS -5(to 9) TRANSMITTER, with all tubes, schematic 
diagram and power supply diagrams, as outlined above. 
Shpg. wt. 60 lbs. $39.95 PRICE EACH 

TCS -9(to 14) TRANSMITTER, same as above but has 
minor modifications which make these models more 
desirable. EACH $59.95 
TCS -5(to 14) RECEIVER, complete with tubes and 
schematic diagram, as described above. Shpg. wt. 
50 lbs. EACH $89.95 
WRITE FOR PRICES ON OTHER TCS ACCESSORIES. 

TCS ANTENNA LOADING COIL. 
Used with above equipment to 
obtain maximum performance 
with short whip antenna. Has 
6- position tapped switch for 
various lengths of antenna. In 
metal housing 6" H. x 91/2" W. 

EACH 
6a/4" 

A6a4" 
D. Shpg. wt. $7 lbs. 

FM TRANSCEIVER 28 -39 MC 
Signal Corps BC -659, part 
of popular SCR- 609/610 Ve- 
hicular egpt.. Combination 
Transmitter and Receiver 
for FM communications, 2- 
channels both crystal-con- 
trolled. Transmitter use not 
recommended except for mil. 
Rory 

receiver is ideal for 
monitoring 28 to 39 
(can be extended by remov- 
ing a few coil turns. Incor- 

and construction is such to 
ermit 

easy 
loudspeaker, 

dash 
mounting to permit complete access to front panel con- 
trols. Separate power supply required to provide 90 to 
150 volts "B" supply, and 1.5 volts "A" supply. The 
PE -117 or 120, available separately, supplies these volt- 
ages from either a 6. 12 or 24 volts DC source, but bat- 
teries or other supply can be easily adapted. Dim. of. 
Transceiver 16" L. x 13" W. x 71/2" H. Supplied com- 
plete with all tubes and Instruction Sheets with Sche- 
matic Diagram. Shpg. wt. 50 lbs. 
PRICE PER SET, $49,50 Excellent Condition ... 
Price, PE -120 Power Supply for above. - 

Used -Good $25.00 

All Above Material Subject to Prior Sale. 25% 
Minimum Deposit with All C.O.D.'s. Min. Order 
-$5.00. All Prices F.O.B. Our Address. 

TELEMARINE - 
COMMUNICATIONS CO. 

3030 W. 21st Street, Brooklyn 24, N. Y. 
Cable Address: Telemarine N. Y. 

Phone: ES 2 -4300 

Western Electric Speaker 
units, for horn or baffle- 
board mtg. NEW units, re- 
moved from above speak- 
er. Shock and blast proof 
diaphragm, will handle up 
to 60 watts. Response to 
7,000 cps, favoring high 
freq. Impedance 13 ohms. 
Dim.: 6" x 6" x 41/2" 
deep. Throat opening - 
13/ " dia. Alnico 5 slug 
wt. 6 lbs. 
Shpg. wt. 20 lbs. 

SLASHED TO. $11,95 
LIMITED QUANTITY BARGAINS 
GENERAL ELECTRIC 10 KW RF POWER AMPLIFIER. 
model BF -3A, designed to increase RF power output of 
FM modi- 
fied to operate 

Transmitters 
on 8 otherr frequencies. es. Available NEW, 

less Rectifier Power Supply and Tubes. EACH ..5795.00 
COLLINS MODEL MBF S METER TRANSCEIVERS, covers 
60 to 80 mc single channel crystal- controlled Trans- 
mitter & Receiver. Full 3 watts RF tput. Ideal as 
5 meter Walky- Talky. Used -Good Condition. With tubes 
and cable less other accessories. Operates from 110V. 
AC -DC. Shpg. wt. 50 lbs. EACH $32.50 
3 -RANGE SIGNAL GENERATOR. Well built and highly 
engineered, this test signal generator is a rare bargain 
for laboratories, service shops, and for production test- 
ing in factories. Known as the OAV -1 Test Generator, 
it provides any one or all of 3 outputs: (1) a V.H.F. 
output variable from 150 to 250 me.; (2) a 15 mc. out- 
put (which can be changed to another nearby frequency 
for TV -IF alignment); and (3) Multivibrator output of 
.1. 1.0, 10.0 d 100 KC by means of a selector switch. 
Frequency stability is excellent and calibration at least 
as good as any excellent service signal generator. In- 
cludes following tubes: 1- 5Y3GT, 1 -6SK7, 1 -6AG7, 
and 2 -9002. Operation is from 110 V. 60 cycles, 1- 
phase AC. Dimensions are L- 191/2 ", H- 133/4 ", D- 
71/2". Shpg. wt. 85 lbs. NEW units, with operating 
instructions and Schematic. $ A re 5 
ONLY Y .lY 
CONDENSER MICROPHONE, WITH 2 -STAGE PRE -AMP. 
Real, Precision quality construction, double Helmholtz 
Resonator type, with combination microphone and am- 
plifier built -in cylindrical brass case 16 x 6 ins. Uses 
types 30 and 32 tubes in amplifier. Employs acoustical 
low -pass filter plugs (removable) for 5 -25 cycle response; 
removing plugs (threaded) and venting cylinder case 
will result in high- quality, wide -range studio -type 
microphone. As is, excellent for vibration testing, per- 
cussion noises, shock sounds, oil exploration work. 
Original use -Sound (Artillery) Ranging Eqpt. Model 
T- 21/6R -3 -C. NEW UNITS. Shpg. wt. 25 lbs. $11.95 
EACH ....................... 11 / 
RCA 1P25 INFRA -RED IMAGE CONVERTER TUBE, used 
in American Snooperseopes and Sniperscopes. All NEW, 
UNUSED Condition. Shpg. wt. 8 lbs. $49.50 EACH 
BRITISH -TYPE INFRA -RED IMAGE (SNOOPERSCOPE) 
TUBES. Used in British "Tabby" for seeing in the dark 
for "snooper" or 'sniperscopes." Will detect objects 
at night illuminated by "dark" infra -red rays. Requires 
power supply of 8000 to 4000 volts at a few micro- 
amperes. Screen size is 13 /s" die, All tubes checked 
before shipment. Price 3 for $10.00 
FRONT END LENS ASSEMBLY. For above. Speed F1.9 f.l., 91.44 mm. Outside dia. at one end 60 mm. Length 
of mount 64 mm. Each..................... 57.00 
STEP -UP OR DOWN 120/240/460, 3KVA, TRANS- 
FORMER. Heavy -duty transformer, single phase. 50/60 
cycles mounted in oil immersion type can approx. 22" 
high x 14" die. Can be removed from can and operated 
air -cooled with negligible drop in KVA rating, due to 
rugged overdesign. NEW -UNUSED units, less oil. 
Shpg, wt. 300 lbs. EACH $44.50 
PE -218 INVERTERS. 24-27.5 V. DC Input. 110 V. /400 
cycles /1 phase, 1500 VA. Output. NEW UNITS. 
EACH $14.95 
PAE -2 ELECTRIC MEGAPHONE. Mfd- by Remler for 
U. S. a g distaoc Consists oofratHO n directional sound 

Assembly which in- 
cludes eludes Microphone, Reproducer, trigger Switch, and 
Connecting Cable; and, a Portable Amplifier with elf - 
contained Power Supply and 6 -Volt Storage Battery. 
Will beam voice over 500 yards or more outdoors. 
Charger and Storage Rack for 110 Volts AC or DC 
operation, (charging) available separately. Portable 
Megaphone Dim: 20" H. x 131/2" W. Portable Amplifier 
Dim: 133/4" H. x 123/4" W. x 93/4" D. Complete ith 
tubes, connecting cables, Inst. Book, UNUSED $19 

, 
50 

cond. Shpg. wt. 85 lbs. PER SET......... 
STOWAGE a CHARGING RACK, for above. Operates 
from 110 V. AC r DC to charge storage battery at taper- 
ing rate. Dim: 151/2" H. x 18" W. x 113/4" D. $19.50 
Unused condition. Shpg. wt. 55 Its. EACH.. l 
RMCA MODEL DAE -1 DIRECTION FINDER. Deluxe type 
DF egpt. designed for commercial vessels, but excellent 
for the large pleasure boats. Freq- Range 240 to 2,000 
KC, in 3 bands. Employs super -sensitive superhet cis- 
cuit, with BFO that permits taking bearings on CW sig- 
nals, and built -in AC power supply which can be oper- 
ated from 6, 12. 24, 32, or 110 V. DC converters. Rec. 
Dim.: 14" L. o 83/n" H. x 15" deep. Loop Dim.: Length 
from deck to handwheel -23", 

w 
Length -41 ", Loop 

Dia. 15 ". All NEW Eqpt., with all cables, tubes, In- 
struction Book. Shpg. wt. 125 lbs. EACH....$149.50 
RMCA MODEL ET -8012 75 Watt MARINE RADIOTELE- 
PHONE. Provides 10 channels, crystal-controlled, trans- 
mission and reception in the 2 to 3 MC band. Popularly 
used in commercial vessels, excellent also for the larger 
type of pleasure craft or fishing boat. Self- contained 
power supply, for 110 V, DC operation but can be ed 
on 110 V. AC with appropriate converter. Dim.: 341/2" 
H. (with shock mounts) 20" W. x 20" Deep. Shpg. 
wt. 300 lbs. Used -Excellent condition. With tubes & 
Instruction Book. $500.00 
PIONEER GEN -E- MOTOR, 5.6 Volts Input at 22 amps; 
Output 400 V. DC at 175 ma. Dim.: 61/2" L. x 4" die. 
Used -excellent. For Ham mobile, marine radiotelephones, 
etc. Limited Supply! EACH... .....$11.95 
WESTERN ELECTRIC VHF AM TRANSMITTER, A3 mis- 
sion, 132 to 156 mc freq. range, 1 band, 1 channel freq. 
of dividual channels preselected; crystal controlled; 
12 W. A3 emission; 107, 115 or 122 V. AC, 50 to 60 
cycles, single phase; enclosed in metal cabinet; 18" 1g, 
32" wd, 641/2" h o /a; new -unused. Ideal for small air- 
ports. Shipping weight 450 lbs. PRICE EACH.$295.00 
PE -104, 6 or 12 V. DC VIBRATOR POWER SUPPLY. 
For SCR -254 Receiver, or other transceivers Or mobile 
receivers. Uses ynch. vibrator, no tubes, fully shielded. 
Dim. 3" x 4.5 /g" x 61/2", Shpg. wt. 12 lbs. NEW 
UNITS. EACH $14.95 
SPARE, VIBRATOR, for above. EACH $3.75 
BC -745 POGO -STICK TRANS -RECEIVER. Single freq. 
crystal controlled trans. and recvr. Freq. range 2-6 Mc. 
Output 3/4 watt. Range approx. 5 miles. For emergency 
communications, etc. Complete with tubes, connecting 
cord CD -57I, and 1 BC -746 Tuning Unit, USED, GOOD 
CONDITION. Shpg. wt. 15 lbs. EACH $39.50 
SAME AS ABOVE, NEW CONDITION- EACH $59.50 
CHEST -UNIT T -39, Excellent Condition. Shpg wt, 5 
lbs. EACH.... $15.00 
POWER SUPPLY PE -157, with Internal 2 Volt Storage 
Battery. Exc. Cond. Shpg. wt. 15 lbs, EACH 524.50 
ADDITIONAL BC -746 TUNING UNITS, with crystals. 
Specify preferred frequencies. NEW. EACH......$2.95 
SPARE TRANS- RECEIVER CHASSIS, NEW, BC -745, less 
tubes. Shpg. wt. 8 lbs. EACH $12.95 
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THE VERY_BEST IN CUSTOM TELEVISION 

0 0 00 

o 

o 

o 

c 

BY TECH -MASTER 

III 11IIII 11111111111C.BII 

rOUND IN THE FINEST OF INTERIORS 

As the custom installation signifies the ultimate in 

well- chosen decor ... so the name Tech -Master 

stands for the utmost in Custom television. The 
reputation established with the manufacture of the 
renowned Model 630 chassis is further enhanced 

by the outstanding Tech -Master Audiophile and 
Sound Theatre. 

See your Custom hi-fi dealer today ... or write 
TECH- MASTER CORPORATION 
75 FRONT STREET, BROOKLYN, NEW YORK 

ONLY TECH -MASTER 

HAS THESE OUTSTANDING 
PLUS FEATURES: 

World- famous 3 tube synchro. 
lok picture circuit for constant 
picture stability. 30 tubes 
fully used. "Full Frame Mount - 
ting" . just a simple cutout 
is required for installation. 

High fidelity picture as well as 
exceptional audio reproduction. isjJllc qIcjpÌÌC 

LISTEN... 

ait/fas-* 
sototladel, 

N 

"CROSS OVER" AT ANY POINT 

N -, N -2A N -2B N3 
The right note, delivered where needed 
at the right impedance- thanks to Uni- 
versity's complete line of networks. 

Crossover selections? From 350 to 
10,000 c.p.s. at various impedances. 

Versatile? Take our N -2A and N -2B 
for instance. They can be used singly 
at 6db per active rate of roll -off 2 -way 
dividing networks, as I2db low or high 
pass filters, as 12db networks when used 
in pairs, or together as a 3 -way. 

The N -1 is a quality high -pass filter 
and the N -3 ACOUSTIC BATON with 
presence and brilliance controls is the 
finest 3 -way network obtainable. 

To solve your crossover problems, and 
guard against system obsolescence, look 
to University) For complete details, send 
for brochures 78A32 and 78N31. 

University Loudspeakers, Inc. 
SO So. Kensico Aea,11'hitePlains, N. Y. 
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COLLINS AUDIO 

TUNER KITS 

FM & FM /AM Tuner kits consist- 
ing of prewired and aligned com- 
ponents. FM kit $59.50; FM /AM 
kit $82.50. Separate components 
also available: FM tuning unit 
$19.50; IF -6 10.7 MC IF Amp. 
$21.50; AM -4 AM tuning unit 
$24.50. 

Basic chassis & case for "Custom 
Special" FM /AM tuner consisting 
of: Gold front, screen cover, 
punched chassis, bottom plate, 4 
gang tuning condenser. Kit corn - 
ponents above fit except AM -4. 
Schematic and parts list supplied. 
$14.95. 

Literature available 

Include postage with order. 

COLLINS AUDIO PRODUCTS CO. 
P.O. BOX 368 Westfield, N. J. 

cussiveness is demanded in the score, the 
response is sharp and clean with no trace of 
harshness and ringing. The orchestral accom- 
paniment is equally successful in projecting 
the feeling of presence. The string tone is 
smooth and edgeless, the horns, trombones, 
and trumpets, bright and brazen with power 
nor cracking. The woodwinds, especially the 
are effortlessly reproduced with no forcing 
flute and oboe, are lambent in the purity and 
cleanness of their tone. Percussion is very 
sharp and accurate but never overblown for 
"effect." Now wrap all this with nigh per-. 
fect balance between piano and orchestra, add 
acoustic perspective which is spacious for 
compelling liveness but still allows for crisp 
definition of all the various voices and you 
have the reasons why London is so proud of 
this recording. 

The performance is quite good, too. Not 
what might be termed definitive but with its 
own particular values. Here is youthful ebul- 
lience, a reveling in the quick- fingered pro- 
ficiency of technical mastery, a sparkling, 
scintillating performance that many will like 
after so much heavy- handed pedantry on the 
part of so many other artists. But everything 
has its penalties and those who would desire 
more warmth and passion, more grandilo- 
quence, will not find it in full measure here. 
Suffice that Katchen and conducting prodigy 
Gamba (who incidentally does a first rate 
job) have given us a vital vigorous perform- 
ance with a sound that will not be surpassed 
for a long time to come. 

The Liszt work fares equally well in sound 
and gets a good competent reading from 
Katchen, but the prize on this disc is defi- 
nitely the Tchaikovsky. You should make it 
a point to hear this and compare it with your 
own version. I think you will find that it's 
a worthwhile buy even if you have to dupli- 
cate. 

VERDIANA 
New Symphony Orchestra of London 
conducted by Salvador Camarata. Lon- 
don LL1385. RIAA curve. Price $3.98. 

As the title implies, this is a collection of 
various selections from Verdi operas, and in- 
cludes such famous potboilers as the "Anvil 
Chorus," "La Donna e Mobile," and the 
quartet from "Rigoletto." All are in orches- 
tral transcription and, in general, this disc 
will mortally offend the purists. But taken for 
what it is, it is a job well done. The tran- 
scriptions are tasteful, the playing of very 
high character and the sound is spectacularly 
good. For many folks, this will be right up 
their alley. In fact, orchestral opera is get- 
ting a big play currently, as witness the suc- 
cess of the Kostelanetz "Opera for Orchestra" 
series, which is probably the inspiration for 
this disc. 

MOZART 
HAFFNER SERENADE IN D MAJOR 

(K. 250) 
INTRODUCTORY MARCH IN D 

(K. 249) 
Vienna State Opera Orchestra conducted 
by Mogens Woldike. Vanguard VRS- 
483. RIAA curve. Price $3.98. 

This is the sort of recording that really 
does do justice and pay proper homage to 
Mozart in this commemorative year. Far 
too much of the vast outpouring of Mozart 
recordings this year, have been hastily con- 
trived and of indifferent quality. This is the 
5th recording of the "Haffner Serenade" to 
appear on LP and it is incontestably the 
best. For one thing, this recording represents 
an entirely different and authenticated scor- 
ing of the work. A great deal of research 
was undertaken before the various "innova- 
tions" in the score were given permanent 
stature. Thus we now have the delightful 
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"Introductory March," missing in all previ- 
ous editions, the addition of tympani in the 
score as well as various re- written parts for 
woodwind and strings. The structure as a 
whole has been changed to give the work a 
more properly symphonic outline rather than 
the heretofore "thinner" scoring typical of 
the serenade form. I, for one, feel the work 
has gained immeasurably by these changes. 

Woldike does his customarily fine job of 
conducting, and elicits some splendid playing 
from his obviously enthusiastic orchestra. In 
keeping with the revised score, the sound 
here is far bigger than any of the previous 
recordings. As is usual with Vanguard, they 
have achieved a splendid balance in the vari- 
ous choirs, the string tone is very clean and 
live, the woodwind are bright and pure 
sounding, the trumpets and horns sound out 
heroically and are quite free from distor- 
tions, the tympani add their punctuation in 
a sharp and accurate manner but are never 
obtrusive. Acoustic perspective was almost 
too spacious, but the day was saved by the 
crisp definition of the inner orchestral voices. 

CHADWICK 
SYMPHONIC SKETCHES 

Eastman Rochester Symphony Orchestra 
conducted by Howard Hanson. Mercury 
MG50104. RIAA curve. Price $3.98. 

Everything about this recording is fantas- 
tic, from probably the most striking album 
cover yet issued (a nightmarish color photo 
of a grotesque "hobgoblin" character) to the 
offbeat "modern" character of music from 
the staid Boston of the 1890's, to the stun- 
ning realism of the sound. In four sections, 
or sketches, entitled "Jubilee," "Noel," "Hob- 
goblin," and "A Vagrom Ballad," this is 
music that runs the whole gamut of orches- 
tral colors. Chadwick was that rare bit of 
musical Americana in the 1890's . a com- 
poser uninfluenced by the musical forces of 
Europe, who dared to dream and write mu- 
sic in his native idiom. It is not difficult to 
detect in the various sections of the work, 
some material which is definitely folk- derived 
and which has a familiar ring. Yet this is 
certainly not a derivative work, rather the 
folk material was inspirational. The sections 
vary widely in content . "Jubilee" is 
bright and spirited, full of dynamic contrast 
and most likely the most folk material . 

"Noel" is a very lovely slow movement, with 
some beautiful solo writing for English horn 
and oboe . "Hobgoblin" is a lively scher- 
zo, full of rollicking good humor, and impish 
deviltry . "A Vagrom Ballad" is the 
strangest piece of all with more than a hint 
of atonality and dissonance ... it is biting 
satirical music and its harsh contours must 
have shocked the Boston of those days! Dr. 
Hanson turns in a spirited vigorous perform- 
ance and, as always, is ably supported by his 
superb orchestra. With modern scores and 
especially modern American scores, this Roch- 
ester Orchestra is doing a fabulous job. The 
sound is typical Mercury. Huge big -hall 
liveness with the crystal clarity of detail 
always in evidence. String tone has the usual 
bright sheen, brass is of tremendous weight 
and sonority, there are sections in "A Vagrom 
Ballad" where the percussion is earthshaking. 
Wait until you hear the snare drum and 
xylophone speaking full forte in this section! 

This is a work noted for dynamic contrasts 
and the engineers have put it on the record 
in fulsome measure. Through a big speaker 
system this disc is quite an experience! 

Tape Reviews 
BARTOK 

CONCERTO FOR ORCHESTRA 
Chicago Symphony Orchestra conducted 
by Fritz Reiner. RCA Victor "stacked" 
October, 1956 

The 7 Old-Fashioned Villains of Tape Recording 

.,and Sow rirish FERRO -SHEEN 
BRANO 

Once upon a time, 7 Old- Fashioned Villains like this 

woe on Decent People with Tape Recorders. 

Oxide Shedder. X1.1 

old- fashioned tape and gummed up tape recorders with the shedding particles. The 2nd 

Toiled Thom All 

were wreaking endless 

The 1st Villain was Oxenscheid the 

He scraped away at the crumbly oxide coating of 

Villain was Wearhead the Head Wearer. 
ff 

with the abrasive coating of old- fashioned tape. 

i`''He filed down the magnetic heads 

Frequency Discriminator. He dragged down 

The 3rd Villain was Frickenshaw the 

the high- frequency 

response of old- fashioned tape through inadequate contact between the "grainy" coating 

and the head. The 4th Villain was Noysenhiss the Noise Generator. He generated tape 

hiss and modulation noise - - - as a result of the random vibrations and 

irregular flux variations caused by the uneven magnetic coating of old- fashioned tape. 

The 5th and 6th Villains were Dropofsky the Drop -Out Artist and Pringlethorpe the 
@b 

Print -Through Bug. , They put nodules and agglomerates into the 

oxide emulsion of old -fashioned coated tape, causing "drop- outs" whenever these trouble 

spots lost contact with the record or playback head, and inducing "print- through" on the 

recorded tape when the extra flux at the trouble spots cut through adjacent layers on the 

reel. The 7th Villain was Brattleby the Embrittler. R. p / He dried out the 

plasticizers in old'-fashioned coated tape and embrittled irreplaceable recordings. 

Then ... OCTOBER, 1954! That's when a very un -old- fashioned little man 

by the name of F. R. O'Sheen announced that he had developed the revolutionary new 

Irish FERRO -SHEEN process of tape manufacture and presto!.. the70ld- Fashioned Villains 

were lI 4- 
I ... I- I 

"Confound it-. Foiled again I" 

sent -a- scurrying with cries of 

Yes, F. R. O'Sheen had made the new magnetic oxide 

lamination of irish FERRO -SHEEN tape so smooth -surfaced and non -abrasive, so firmly 

anchored and homogeneously bonded to the base, so free from 

*nodules and agglomerates, that the 7 Villains were evicted 

-for good! Moral:. Don't let Old- Fashioned Villains do you 

out of your hi -fi rights! c - Just say "No, thanks" ,!, 
to ordinary coated tape ` and ask for F. R. O'Sheen 

- irish FERRO- SHEEN, that is I ORRadio Industries, Inc., Opelika, Alabama. 
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Completelq New! 
DYNAKIT MARK II 

An amplifier kit which provides the 
finest sound at low cost. The listening 
quality of the Dynakit is unequalled by 
any amplifier, regardless of price; and 
this kit can be readily assembled in 
about three hours. 
The Dynakit uses a new bug -free circuit, 
designed by David Haller. Complete repro- 
ducibility of operating characteristics is 
guaranteed by the use of a factory -wired 
printed circuit board. The Dynakit comes 
complete with all components including the 
super -fidelity Dynaco A -430 transformer. 

Specifications: 
Power Output: 50 watts continuous rating, 100 
watts peak. Distortion: under 1% at 50 watts, 
less than 1% harmonic distortion at any fre- 
quency 20 cps to 20 kc within 1 db of maximum. 
Response: Plus or minus .5 db 6 cps to 60 kc. 
Plus or minus .1 db 20 cps to 20 kc. Square 
Wave Response: Essentially undistorted 20 cps 
to 20 kc. Sensitivity: .5 volts in for 50 watts out. 
Damping Factor: 15. Output Impedances: 8 and 
16 ohms. Tubes: 6CA7 /EL -34 (2) (6550's can 
also be used) 6AN8, 5U4GB. Size: 9" x 9" 63/4" 
high. 9 75 6v net 

Dynaco Output 
Transformers 

Featuring para- coupled 
windings, a new design 
principle (patents pend- 
ing). These transformers 
use advanced pulse tech- 
niques to insure supe- 
rior square wave per- 
formance and undistort- 
ed reproduction of tran- 

sients. Dynaco transformers 
handle full rated power over the 

entire audio spectrum from 20 cps to 
20 kc, without sharp rise in distortion at the 
ends of the band which characterizes most 
transformers. Conservatively rated and guar- 
anteed to handle double nominal power from 
30 cps to 15 kc without loss of performance 
capabilities. 

Specifications: 
Response: Plus or minus 1 db 6 cps to 60 
kc. Power Curve: Within 1 db 20 cps to 20 
kc. Square Wave Response: No ringing or 
distortion from 20 cps to 20 kc. Permissible 
Feedback: 30 db. 

MODELS 
A -410 10 watts 6V6, EL -84 14.95 
A -420 25 watts KT -66, 5881, EL -34 19.95 
A -430 50 watts 6550, EL -34 (6CA7) 29.99 
A -440 100 watts 6550 39.95 
A -450 100 watts PP par, 6550, EL -34 39.55 
(all with tapped primaries except A -440 
which has tertiary for screen or cathode 
feedback) 

Additional data on Dynakit and Dynaco 
components available on request in- 
cluding circuit data for modernization 
of Williamson -type amplifiers to 50 
watts of output and other applications 
of Dynaco transformers. 

DYNA COMPANY 
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stereophonic. 7" reel, 71/2 ips. ECS -9. 
Price $14.95. 

I reviewed the disc issue of this work last 
month, and if you recall, I made comment 
that although a good recording, I thought 
the acoustics as used monaurally were not 
suitable, and I stated that I thought the 
deficiency of detail would be made up in 
the stereo recording. Immodestly, I must 
report that I was right. The whole character 
of the score has changed with the stereo, and 
now it is really possible to appreciate the 
wonderful performance of Reiner. Now even 
the most minute wisp of orchestral detail is 
readily and audibly apparent. This is defi- 
nitely one of the most thrilling stereo tapes 
yet. The sense of directionality here is star- 
tling, with the Bartok score being particularly 
rich in interplay between various choirs in 
the orchestra. With your speakers in perfect 
balance, the change between first and second 
violins and celli is easily discerned, and that 
section for massed trumpets in the first move- 
ment is played forte and there is no mistak- 
ing where those trumpets are located. 

I have long maintained that directionality 
per se, is not all- important in stereo, but 
there is no use denying that it does add its 
extra dimension of realism along with the 
over -all depth and all the other factors. 
Depth effect here is quite good as is the in- 
strumental discrimination. In fact, this is 
one two -channel stereo tape where the "hole - 
in- the -middle" effect was quite minimal and 
certain of the woodwind and the horns were 
right in the middle where they should be. 
(I know their location having recorded ste- 
reo with the Chicago Symphony myself on 
numerous occasions.) Having these wood- 
winds and horns sound out rather disem- 
bodied between the two speakers is a bit 
disconcerting but very welcome just the 
same! 

I can't emphasize to you strongly enough 
the fantastic difference between the disc and 
the stereo. I just wish it were possible for 
everyone to enjoy the incredible realism and 
enhanced musical perception the stereotape 
affords. For those who have the means of 
playback, this tape should be a must. 

DEBUSSY 
NOCTURNES 

Boston Symphony Orchestra conducted 
by Pierre Monteux with women of Berk- 
shire Festival Chorus. RCA Victor 
"stacked" stereophonic. 7" reel, 71/2 
ips. CCS -12. Price $10.95. 

You know, in some ways this stereo thing 
could be bad business for reviewers! By this 
I mean that everything sounds so darn good, 

that it is difficult to retain one's objectivity 
and perception. When I reviewed the disc 
of this work a short while ago I gave it a 
pretty good rating, but opined that I thought. 
the Stokowski version was still a few notch- 
es above this recording. After listening to 
this stereo version I am prepared to fight to 
the death defending its virtues! Seriously it 
is a fine performance, and I still think Sto- 
kowski's conception of the score is more to 
the point, but in matters of sound it is 
strictly no contest. This is simply fabulous! 
All the subtle nuances and pastel colorations 
that give this score its interest are here newly 
revealed. The shimmering gossamer string 
textures, the ethereal woodwind, the sharp 
pungency of the brass and percussion in the 
"Fetes" section are heard cleanly, full- round- 
ed and pure of tone. Directionality is also 
good in this recording as is the depth effect 
created by stereo. 

The most amazing part of the work is the 
wordless women's chorus in the "Sirenes" 
section. In most disc recordings this is never 
a particularly clean nor articulate part of the 
score ... there is always some fuzziness and 
blur and while I mentioned in my review of 
the disc of this performance that the chorus 
did good work and sounded as well as I've 
ever heard it sound on disc . it is but a 
pale shadow compared to this stereo. The 
voices are spread out before you, and with 
the greatest of ease you can pick out the 
sopranos from the contraltos, etc. The effect 
of presence is astounding (choral work in 
stereo generally is) and for the first time it 
is possible to appreciate the skillful Debus- 
syian scoring from a recorded media. Truly 
a big advance in the enjoyment of this work, 
and it clearly points the way to what one 
can expect when things like the Bach "B 
minor Mass" and Handel's "Messiah" are 
available with the glory of stereophonic 
sound. 30 

16 RPM DISCS 
Audio Book Company, St. Joseph, Mich. 
has just introduced a compatible 16 

rpm record which can be played on any 
four -speed phonograph. The new 7 -inch 
discs provide a full 40 minutes of music. 

Prior to this new development, exist- 
ing 16 rpm discs were playable only 
on the special equipment designed for 
automobile phonograph systems. 

The catalogue will consist of a variety 
of classics, pop standards, light classics, 
and show tunes and are designed to 
supply "mood" or background music. 

30 

Crew of Stromberg- Carlson engineers uncrates large parabolic antenna that is to be 
used in experimental work on tropospheric scattering, in cooperation with Cornell 
University's Radio Astronomy Laboratory. This antenna will be installed at the 30- 

foot level of the radio relay tower on Hathaway Hill, east of Rochester, N. Y., and 
will transmit signals toward the Cornell laboratory near Ithaca, N. Y., 72 miles away. 
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BRAND NEW 

PICTURE TUBES 
RCA Licensed 
One Year Unconditional Guarantee 

Type Price Type Price 
IOBP4 $11.90 I1BP4 $20.63 
12LP4 $14.38 1 9ÁP4 $24.81 
14BP4 $16.86 21AP4 $28.79 
16RP4 $19.38 21EP4 $28.79 
I6LP4 $19,38 24ÁP4 $42.50 

Picture Tubes shipped 
F.O.B. Harrison, N. J. 
Above types are most pop- 
ular. However you may 
order any equivalent size 
at the same price. 

USED 

TV SETS 
Picture Tube 

Work! 
abe ranteed 

Emerson Motorola 
RCA Zenith 
Philco Capehart 
GE Others 

10" SET 16" SET 32,00 

Console 
Table Model ...$16.95 Table Model $ 

$19.95 Console ......$34.95 
17' SET 12" SET ..$22.95 

Table Model $24 95 Console 
Model ...$39 00 

Console 
34" b$27.95 

Coble Model ...$27.95 
Console . _ N. J. 

Prices 
prices requeest Harrison, for' 19 ". 20", 
a n 24 4 sets. 21" and 

NEW INDOOR 

ANTENNA 
Both UHF and VHF. Brings 
better reception than most out- 
door antennas. Use on fop of TV. 

List Price $9.95 

YOUR PRICE 

Lots 329 
of 
3 

$3.99 each 

HERE'S HOW LIFETIME GUARANTEED 

TUBES SAVE YOU MONEY! 
We Guarantee to Replace ALL TUBES Purchased 
From Our Firm Forever 
Each Tube Individually Boxed and Guaranteed 
Over A Half Million Tubes Always in Stock 
Immediate Shipment 
Free Postage On All Orders With Full Remittance 
There are fewer "call backs" 
There are no "out of date" tubes 
"Peak Performance" testing in our fully equipped 
Testing Department before shipment guarantees 
quality 

0Z4 
A7GT 
A7G7 
B3GT 
C5GT 
D5GP 
E7GT 
G6GT 
H4G 
H5GT 
16GT 
L4 
L6 
LA4 
LA6 
LB4 
LC5 
LC6 
LD5 
LE3 
LG5 
LH4 
LN5 
N5GT 
R5 
S5 
T4 
U4 
U5 
V2 
X2 

2A3 
2A5 
2A7 
3A4 
3A5 
3AL5 
3AU6 
3BC5 

.43 

.43 

.43 

.65 

.41 

.43 

.41 

.41 
.43 
.47 
.47 
.45 
.55 
.57 
.47 
.57 
.49 
.47 
.57 
.57 
.57 
.64 
.47 
.50 
.50 
.42 
.50 
.47 
.42 
.65 
.61 
.55 
.57 
.55 
.51 
.50 
.45 
.46 
.54 

3BN6 
3CB6 
3124 

3Q5GT 
3S4 
3V4 
4607 
4B27 
5AW4 
5BG6G 
516 
5T4 
5U4G 
5U8 
5V4G 
5Y3 
5Y4G 
5Z3 
6A7 
6A8 
6A84 
6AC7 
6A F4 
6AG5 
6AG7 
6AH6 
6AJ5 
6A K5 
6AL5 
6A Q5 
6A R5 
6AS5 
6AS6 
6AS7G 

.70 

.52 

.46 

.57 

.47 

.47 
.89 
.95 
.75 

1.15 
.63 
.69 
.43 
.74 
.59 
.31 
.36 
.41 
.57 
.45 
.43 
.67 
.79 
.50 
.69 
.69 
.70 
.54 
.39 
.46 
.46 
.48 

1.70 
2.19 

6AT6 .39 
6AU4GT .65 
6AU5GT .59 
6AU6 .42 
6AV5GT .65 

6AV6 .39 
6AX4GT .60 
6AX5GT .57 
6B4G .52 
668 .69 
6 BA6 
6BA7 
6BC5 
6BC7 
68E6 
6BF5 
6BF6 
6BH6 
6816 
6BK5 
6BK7 

.47 
.58 
.47 
.80 
.45 
.40 
.50 
.50 
.47 
.68 
.76 

6BL7GT .75 
6BN6 .58 
6BQ6GT .78 
6647 .78 
6BY5G .58 
6BZ7 .88 
6C4 .37 
6C5 .35 
6CB6 .49 
6CD6G 1.15 
6D6 .48 
6E5 .44 
6F5 .37 
6F6 .38 
6G6 .40 
6H6 .38 
614 1.79 
615 .39 
616 .47 
617 .43 
6J8G .85 
6K6GT .37 
6K7 .39 

6K8 
6L6 
6L7 
6N7 
647 
6S4 
6SA7 
6SC7 
6SG7 

.65 

.68 
.42 
.60 
.40 
.40 
.45 
.48 
.41 

6SH7 .43 
6S17 .43 
6SK7 .45 
6SL7GT .55 
6SN7GT .55 
6SA7 .39 
6S R7 
6SS7 
6T4 
678 
6U8 
6V3 
6V6GT 
6W4GT 
6W6GT 
6X4 
6X5 
6X8 
6Y6G 
7A4 
7A5 
7A6 
7A7 
7A8 
7B5 
7B6 
7B7 
788 
7C4 
7C5 

.42 

.41 

.95 

.68 

.75 

.80 

.46 

.39 

.53 

.34 

.34 

.73 

.55 

.45 
.53 
.45 
.43 
.45 
.39 
.42 
.41 
.45 
.39 
.42 

7C6 
7C7 
7E5 
7E6 
7E7 
7F7 
7F8 
7G7 
7H7 
717 
7K7 
7L7 
7N7 
2AT6 
2AT7 

.43 

.45 

.45 

.55 

.70 

.59 

.70 

.75 

.50 

.75 
.75 
.75 
.50 
.37 
.66 

2AU6 .41 
2A U7 .53 
2AV6 .35 
2AV7 .67 
2AX4GT.65 
2AX7 
2AZ7 
264 
2BA6 
2606 
2BE6 
2BH7 
2BY7 
2627 

.58 

.63 

.68 

.46 
.48 
.46 
.60 
.65 
.61 

2CU6 .95 
2SA7 .45 
2$17 .45 
2S K7 .45 
2SN7GT .56 
2SQ7 .37 
2SR7 .45 
2V6GT .45 
2X4 .37 
4A7 .42 

1466 .38 
14Q7 .50 
19BG6G 1.15 
I9T8 .65 
24A .39 
25AV5GT .78 
25BQ6GT .78 
25L6GT .47 
25W4GT .43 
2525 .37 
25Z6 .37 
27 .25 
35A5 .46 
3565 .50 

35C5 .50 
35L6GT .47 
35W4 .34 
35Y4 .34 
35Z3 .39 
35Z5GT .34 
37 .29 
50A5 .46 
50B5 .50 
5005 .50 
50L6GT .43 
75 .42 
76 .42 
77 .38 
78 .38 
80 .34 
84/6Z4 .44 
I I7L7GT 1.09 

I I7N7GT 1.09 

I17P7GT 1.09 
11723 .35 
117Z6GT .63 

WE PAY ALL POSTAGE on receiving tubes orders 
shipped In USA, Territories and APO's. Send only 
purchase price of merchandise. Please include 
approximate postage on foreign shipments. All 
orders subject to prior sale. Add 25c handling on 
orders under $5.00. Quantity users write for 
special discount. 

Write for FREE Tube List- 
Order Blank -and FREE Sam- 
ple Tube Carton. We want 
Y -0 -U on Our Mailing List! 

SPECIAL SURPRISE 
Mention where you saw our ad and 
we will send you FREE three 65NGT's 
with any order of $10 or more. 

FREE GIFT CERTIFICATE* 
Worth $5 toward the purchase of any of our merchandise on future orders will be sent with any order of $50 or 
o Free Gift Certificate cannot be used to obtain 
another certificate unless order is $55 or more. 

MAJOR BRAND 
WRITE DEPT. RN -10 
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for 
changer 
convenience 
and 
turntable 
performance 

the only changer with 
complete published 
wow, flutter, rumble 
performance figures 

RUMBLE: for E 53 N motor 
mounted on CD -43, CBA -83, CB -33 
and E -53PA units. (Reference level: 
2.6 cm /sec., 1000 cps.) 

Best units 

Total 100 low 
rumble cycle frequency 
level rumble rumble 

-52 db. -53 db. -55 db. 

Average -50 db. -51 db. -53 db. 
Lower limit 
for all units 
equipped -48 db. -49 db. -52 db. 
with E 53 N 

motors 

FLUTTER: Less than 0.1 %. 

WOW: Less than 0.3 %. Tests 
made with the standard 12" turn- 
table weighing 2% lbs. 

These measurements are minimum 
quality control standards which 
must be met or exceeded by every 
THORENS RECORD CHANGER, 
PLAYER AND TURNTABLE! 

ask your dealer to 
demonstrate THORNS 

Write for Thorens Catalog. 

THORNS 
Music Boxes 

SWISS HiFi Components 
MADE Spring.Powered Shavers 

Lighters 

MEW HYDE PARS , HEW ',DM 

Realistic High Fidelity 
(Continued from page 45) 

Patent No. 1869178, July 1932). Since 
the patent expired the design has ap- 
peared in many forms, but in some 
cases there is evidence that the basic 
principles have not been clearly un- 
derstood, with unsatisfactory results 
in the quality of reproduction. When 
properly designed and correctly ap- 
plied, the acoustic phase inverter (a 
title which describes' its function ex- 
actly) improves the bass response and 
increases the power handling capacity 
of the speaker at low frequencies. 
With this goes a decided flattening of 
the bass resonance peak in the im- 
pedance curve. These advantages re- 
sult from reduction of the travel of 
the voice -coil at resonant frequency 
by accurate loading of the diaphragm 
at that frequency; in other words, the 
resonant frequency of the air in the 
enclosure must be the same as that of 
the speaker. It follows that the en- 
closure must be carefully tuned to the 
frequency of the speaker resonance. 

I should explain that what follows 
refers to acoustic phase inverters. This 
type of enclosure must be accurately 
matched to the speaker. Other enclos- 
ures which are not so matched resem- 
ble the genuine bass reflex but their 
effect is different. Some notes will be 
added later on this type. 

Fig. 26B shows a cross -section of the 
acoustic phase inverter with the es- 
sential elements -the speaker, the en- 
closed air, the tunnel, and the port. 
The volume of enclosed air equals the 
total internal volume of the cabinet 
less the volume of the speaker unit 
and any internal bracing, but not the 
sound -absorbing lining, since this lat- 
ter is virtually part of the air space. 
For a given volume of air the frequen- 
cy of resonance in the port is modified 
by the size of the speaker diaphragm 
and the length of the tunnel. The 
larger the speaker the greater must 
be the volume of air; the longer the 
tunnel the smaller the volume. Bass 
reflex enclosures can be found with 
and without tunnels; the purpose of 
the tunnel is to reduce the size of the 
cabinet for a given resonant frequen- 

Fig. 26. (A) Section of an acoustic laby- 
rinth. Length of air column is taken along 
dotted line. (B) Cross -section of acoustic 
phase inverter. All interior surfaces must 
be lined with a sound absorbing material. 

cy. As a result of this you can assume 
that any enclosure offered to you of 
compact size, housing a large speaker, 
and having no tunnel, will not per- 
form as an acoustic phase inverter un- 
less the normal bass resonant fre- 
quency of the speaker is so high as to 
make it unsuitable for high -grade re- 
production. 

Herein is the fallacy of buying a 
speaker which you fancy and fitting it 
into a reflex enclosure which also ap- 
peals to you. The two may not be 
compatible. The information required 
by an engineer to enable him to de- 
sign an acoustic phase inverter for any 
particular speaker includes the equiv- 
alent piston diameter of the speaker 
cone, the bass resonant frequency of 
the speaker, and its total volume. 
There is an optimum length of tunnel 
for any given enclosure volume, 
neither too long nor too short. The 
end of the tunnel should not be nearer 
the back of the cabinet than the ra- 
dius of the speaker diaphragm. The 
area of the port should equal the area 
of the speaker opening (or more accu- 
rately the area of a circle whose di- 
ameter equals the diameter of the 
equivalent piston). If there are errors 
in design the system can be "tuned" 
by altering the port area, but doing so 
conflicts with the "equal area" con- 
dition. 

For the speaker of your choice you 
can assess the merits of the enclosure 
by visual inspection and electrical 
measurement. The cabinet should be 
strongly made and free from drum- 
ming when hit with the fist. The in- 
terior should be well lined with sound 
absorbing material to prevent the 
formation of standing waves. The port 
area should equal the area of the 
speaker opening. The rear end of the 
tunnel should not be nearer the back 
of the cabinet than half the diameter 
of the speaker opening. These points 
checked, the speaker is then mounted 
in the cabinet and its impedance meas- 
ured at low frequencies by one of the 
methods given in Part 3 of this series 
of articles. 

If you had previóusly taken a curve 
of the unenclosed and unmounted 
speaker from 1000 down to about 20 
cps you would get something like the 
solid curve in Fig. 27, with the char- 
acteristic single peak produced by the 
bass resonance of the speaker. Below 
this peak the response falls off rapid- 
ly. Now with the speaker properly 
mounted in the enclosure, take another 
curve. This should look like the 
dashed curve in Fig. 27, with two 
peaks, one on either side of the orig- 
inal peak. It is obvious that the re- 
sponse is much closer to linearity and 
the bass cut -off is lower. This is the 
advantage of the matched acoustic 
phase inverter and mismatching will 
not give the desired results. 

I can almost hear you say, "Why 
should I go to all this trouble ?" There 
is no "must" about it. You are quite 
free to do the job properly or improp- 
erly, but if you want the undoubted 
merits of this type of enclosure to im- 
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GREATEST 
VERSATILITY! 

NEW Altec 342A 
AMPLIFIER with the 
"input - matcher" feature 
typical specification 
Gain: 110 db 
Input Sensitivity: .0042 volts rms for rated output 
Power Output: 20 watts at less than 2.0% thd, 

40- 20,000 cps 
Frequency Response: ±1db, 20- 20,000 cps 
Input Impedance: Nominal 100,000 ohms 
Source Impedance: 30/50,250/300,500 /600 with 4665 

plug -in transformer 
4, 8, 16 ohms and 70 v line 
Less than 20% of nominal 
load impedance 
Equivalent input noise -123 db, 
output noise -13 dbm 
4 mixer controls, 1 master volume 
control, 1 each bass treble equalizer 
control; all cont. variable composition 
117 volts, 60 cps, 110 watts 
117 volt AC receptacle at rear 
of chassis 
3- 12AX7, 1 -6CG7, 2- 6L6GB, 
1 -5U4GB 
7" H, 195/6" W, 81 /e" D overall 
Green 

22 lbs. 
4665 Plug -in Transformer 
12227 Assembly -plug -in phono 
equalizer 
12210 Assembly -rack mounting 
assembly 
Cannon XL -3 -12 straight cord plug. 

Load Impedance: 
Output Impedance: 

Noise Level: 

Controls: 

Power Supply: 
External Power 
Available: 
Tubes: 

Dimensions: 
Color: 
Weight: 
Accessories: 

The new Altec 20 watt public address amplifier 
is truly outstanding in its flexibility of function. 
Pick any combination of four inputs, plug in the 
convenient "input- matcher" for each source and 
the Altec 342A amplifier is matched to your exact 
circuit needs. In minutes the 342A can be 
input- matched to any high or low impedance 
microphone, crystal or magnetic phono pickup, 
tuner or tape recorder -merely plug in the 
proper "input- matcher." 
The 342A has individual volume controls for 
each of four inputs, a master volume control and 
separate bass and treble tone controls. DC operation 
of the heaters of the input tubes insures hum -free 
performance and eliminates the need for tube selection. 
The quality, reliability and amazing flexibility of the 
new Altec 342A amplifier make it ideal for every 
public address use either permanent or portable. 

ALTEC FIDELITY IS 
HIGHEST FIDELITY 

Dept. 10 -T 
9356 Santa Monica Blvd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, New York 

October, 1956 

Mullard 
AUDIO POWER TUBES 

DESIGNED FOR 

HIGH FIDELITY 
Many years of research and 

'development have been spent 

in producing a range of 

Audio Tubes to meet the made for music 
requirements of High Fidelity sound 

reproduction in all respects. This is why MULLARD Audio Tubes are 

accepted in Great Britain as a standard by which others are judged, and 

why leading High Fidelity manufacturers in the United States also 

-use MULLARD tubes in their equipment. 

EL -34- Recognized as the finest high power output 

pentode, up to 100 watts in push -pull. Exceptionally 

linear, requires low input voltage. 

EL -37 -The specialized manufacture of MULLARD high 

fidelity tubes, particularly the EL37, assures balanced 

audio power output. Replaces the 6L6, 5881, KT66 with- 
out circuit changes. 

EL -84 - 9 -pin miniature AF power 

pentode, combining high gain and 

linearity. Up to 18 watts in push -pull. 

Other MULLARD recommended types for equipment and replacement: 
ECC81112AT7 ECC83 /12AX7 EZ80/6V4 GZ30,524 
ECC82 /12AU7 EF86;'6267 GZ34, 5U4GA, -B 
MULLARD TUBES are available at leading audio distributors throughout 
the United States. For detailed technical data and application informa- 
tion, write to: 

INTERNATIONAL ELECTRONICS CORP. 
81 Spring Street New York 12, N. Y. 

Mullard V 

DEVELOPED FOR HIGH FIDELITY 

s 
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Build with the Best - 
Build with 

edC/ UJ 

for 
Sustained Satisfaction 

The 
Assembled 

E -300 Kit 

B -209 
Mid -Range Speaker 

B -207A Two -Way 
Speaker System N -10102 

Crossover Network 

From the most modest to the largest, all 
Bozak Speaker Systems are formed from 
the same Bass, Mid -Range and Treble 
Speakers. All are unrivalled for realism and 
listening ease. 

For instance: A Bozak B -207A two -way 
Speaker System and an E -300 Enclosure 
Kit* assemble easily into a. "Little Giant" 
that shames many a larger system. Now or 
later, add a Bozak B -209 Mid -Range and an 

N -10102 Crossover Network. You can use 

these same speakers for systematic growth 
into a Bozak B -305 or B -310. 

Whether you assemble it yourself or buy 
it ready -made, each Bozak Speaker System, 
in its class, offers 

The Very Best in Sound 
* - E -300 Kit $42.50; slightly higher in the 
Deep South and Far West 
Export: Electronics Manufacturers' Export Co., 

Hicksville, N.Y. 
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The R Sales Co. 

Box 966 Darien Connecticut 

i %_ / 
/ 
/ 

/ 
/ 

UNENCLOSED SPEAKER 
ENCLOSED SPEAKER 

FREQUENCY 

Fig. 27. Impedance curve of an ideal acou- 
stic phase inverter compared with curve 
of an unenclosed speaker. Refer to text. 

prove your audio reproduction, then 
you can't expect to get them by hit 
and miss methods, otherwise there 
would be no need for engineers at all. 
If you don't get the proper double 
hump curve, then the dimensions of 
the enclosure must be altered until 
you do; but it is just possible that you 
would get the desired results by plac- 
ing the cabinet in another part of the 
room. The room acoustics influence 
the impedance of the speaker, as I 
have explained in an earlier part. You 
might be lucky! 

Unmatched Vented Baffles 
Such can be home -constructed or 

bought ready made, and are an easy 
way of dodging the technical require- 
ments of the true acoustic phase in- 
verter. They do not work with the 
precision or efficiency of the genuine 
article, but they are better than a cas- 
ually constructed box baffle. As be- 
fore, they must be strongly construct- 
ed and properly lined. No tunnel is 
used as this introduces difficulties in 
adjustment. The port area should be 
greater than the speaker opening, so 
that tuning can be carried out over a 
fairly wide band. 

The speaker should have as low a 
bass resonance as possible and the vol- 
ume of air within the cabinet should 
not be less than 6 cubic feet. With 
alteration of the port area, the air 
resonant frequency is changed, in gen- 
eral, raised as the area is increased. 
This affects the impedance curve of 
the speaker and some simulation of 
the characteristics of the true phase 
inverter is possible, but the transient 
reproduction will not be so good as 
the condition of optimum loading is 
never reached. 

If a small cabinet is insisted on, 
then the speaker should have the more 
conventional value of bass resonance, 
but if adjustment of the port to give a 
reasonably flat impedance curve in- 
volves raising the resonance of the 
system to something on the order of 
80 to 100 cps is necessary, the repro- 
duction will not be satisfactory as a 
whole, even allowing for the loss of 
bass. 

In short, the properly designed vent- 
ed baffle can neutralize some of the 
defects of the ordinary sort of speaker, 
but the best results are only obtained 
when the enclosure is properly de- 
signed to do the job. It is curious that 
keen audio fans often give their speak- 
ers a very raw deal. 

(To be continued) 
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\-Coat 
MOSLEY ANTENNA COAT keeps TV and 
FM antenna installations in brand new 
operating condition -For Years! 

Easy to apply with brush or spray. 
Forms tough, long- lasting protective coat 
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Room Acoustics for Hi -Fi 
(Continued from page 53) 

Determining Reverb Time 

Reverberation time of a room is best 
measured by introducing a sound wave 
into the room, shutting it off, and re- 
cording the decreasing level as a func- 
tion of time, using a suitable recorder. 
The decay of sound can then be meas- 
ured. This method requires extensive 
apparatus and measuring equipment. 
However, by means of a simple formu- 
la, it is possible to calculate the re- 
verberation time of a room which is 
adequate for all practical purposes. 
The formula states that reverberation 
time of a room is in direct proportion 
to the volume of that room and in in- 
verse proportion to the total amount 
of absorption caused by the surface 
areas of walls, floor, ceiling, and all 
objects in the room. It is as follows : 

T =.05 (V /A) 
where : T = reverberation time in sec- 

onds 
V = volume of the room in 

cubic feet 
A= total room absorption (in 

Sabine units) 
The total absorption of the room is 

calculated by multiplying each ex- 
posed surface area (in square feet) in 
the room by its respective absorption 
coefficient. 

Absorption Coefficient 
The surface of every object in a 

room which is exposed to sound waves, 
i.e., walls, floor, ceiling, chairs, tables, 
drapes, rugs, etc., will absorb some 
sound wave energy. Some materials ab- 
sorb sound waves better than others. 
For example, a cloth drapery absorbs 
sounds better than a marble table top. 
The ability of the surface of a mate- 
rial to absorb sound is known as its 
absorption coefficient. Absorption co- 
efficient is defined as the ratio of sound 
wave energy absorbed by the surface 
of the material to sound wave energy 
incident upon the material. There- 
fore, if a material has an absorption 
coefficient of 0.9, it is an excellent 
sound absorber and little sound wave 
energy is reflected from it. On the 
other hand, if a material has an ab- 
sorption coefficient of 0.05, it is a poor 
sound absorber, and 95% of the inci- 
dent sound waves will bounce back 
from its surface. The surface of all 
objects in a room have sound absorb- 
encies which can be measured and 
rated between 0 and 1.00. The absorp- 
tion coefficients for common materials 
are given in Table 1. 

Calculating Total Absorption 
The total sound absorption of a sur- 

face depends upon its area and the ab- 
sorption coefficient of the material. 
For example, if a panel measuring 4 
square feet has an absorption coeffi- 
cient of 0.1, the total absorption is 
4 X 0.1 or 0.4 Sabine unit. If another 
panel has an area of 1 square foot, but 
October, 1956 

What's this aboutXp) 
From time to time, Fairchild has sent out 
samples of its products for testing by engineers, 
music critics, and other professional users. These 
samples embody one or more new features 
which,having been subjected to laboratory test 
and evaluation, seem to have enough merit to 
be incorporated into future designs. But before 
doing so it is always helpful to have the judg- 
ment of experienced users of such equipment. 
Sometimes it is not reasonable to embark on 
a program of building a new product in quan- 
tity, since it may have limited appeal, it may 
cost too much to manufacture, or there may be 
any of a dozen other reasons. Many users of 
audio equipment have told us of their interest 
in obtaining such samples or "short run" de- 
signs since, being of an inquisitive nature and 
constantly striving for a closer approach to per- 
fection, they are eager to try whatever promises 
to improve their results, even if only a little. 
Fairchild, recognizing that the one -time "ama- 
teur" or "hi -fi nut" is now often better informed 
than many professionals, at least in some re- 
spects, has decided to make available certain 
equipment which would interest such inquisi- 
tive users. The now famous 220XP is an ex- 
ample. This cartridge, employing a 1.0 mil x 0.6' 
mil elliptically -ground stylus (and certain other 
experimental featuresj) was offered for sale in 
limited quantities and without benefit of ad- 
vertising, in spite of which fact backorders 
began, piling up at an alarming rate. This par- 
ticular cartridge has been replaced with a 
later experimental transducer, designated XP -2. 
This cartridge will incorporate, :among other 
advances, the latest Fairchild development in 
high performance pickups, the riveted diamond. 
Following is Fairchild's XP policy: 
Whenever a product seems to Fairchild to have 

unusual merit or interest for certain users of 
audio equipment, it may be offered as an "XP" 
model. The model number will not necessarily 
bear any particular relationship to that of other 
similar Fairchild products. 
The product will not be given national pub. 
licity by Fairchild, but any Fairchild dealer is 
of course free to advertise, if he wishes. 
The price will generally reflect the custom na- 
ture and engineering costs of the equipment. 
Anticipated delivery terms will be quoted, but 
cannot always be guaranteed. 
An XP model may be withdrawn without 
notice, or it may be adopted into the regular 
Fairchild line. In the latter case, it is quite 
possible (in fact, it is to be expected) that 
the selling price will be perceptibly lower than 
when offered as an XP. 
The product will be EXPERIMENTAL, hence 
the designation. For this reason, specific per- 
formance claims will not be made. Each item 
so offered will, in the opinion of Fairchild 
Recording Equipment Company, be of unusual 
interest and will represent an advance in the 
art. It is offered to users who wish to associate 
themselves with experimentation and who wish 
to try "the latest" before it becomes generally 
available; XP equipment is not intended for 
for the average user. 
No special warranty is offered for XP products 
but the standard Fairchild warranty policy will, 
of course, apply. 
The XP is a salute to those not -easily- satisfied 
users who, in our opinion, are a most important 
part of the whole audio or high fidelity scene. 
If you are interested in experimenting and try- 
ing the latest, your dealer can inform you of 
the latest XP developments 

F AIRC H I LD RECORDING EQUIPMENT CO. B Ih AVE. It 154.5T., WHITESTONE 57, N. Y.' 
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s Audio Frequency Response: 
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Coaxial Tuner: Exclusive Granco 
feature assures drift -free reception. 

*Price slightly higher 
in West and South 

Hum Level: 70 db below 1 volt. 

Maximum Audio Output: 2 volts. 

Antenna Input: 300 ohms or 
built -in line cord antenna, 

Overall Dimensions: 
7" w.x5 "h.x4344 "d. 

ASK YOUR DEALER FOR A DEMONSTRATION 
See and hear Granco's FM and FM -AM table radios 
and high fidelity radio -phonograph combinations 

for nome of your nearest dealer, write 

GRANCO PRODUCTS, INC. 
36 -07 20th Ave., Long Island City 5, N. Y. 

World's only manufacturer specializing in FM 
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NEW 
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High Fidelity 
Amplifier 

Slightly higher 
west of Rockies 

A Complete, Self- Contained 
Audio Control System 

in one 
Handsome, Modern Enclosure 

0. Phone and Tape -head Preamp- 
Equalizer (dc on heaters) 

0. Loudness and Volume Controls 

Rumble Filter Switch 

0. Scratch Filter Switch 

Independent Bass and 
Treble 'Controls 

20 -watt Audio Amplifier 
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37 -06 36th St., L.I.C. 1, N.Y. 

Send complete information about the 
New Pilot AA -920 Power Amplifier 
and Audio Control System. 

Name 

Address 
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has an absorption coefficient of 0.5, the 
total absorption would be 0.5 Sabine 
unit. Therefore, although the area of 
the latter panel is smaller, it has 
greater sound absorbency. A person's 
clothes and exposed parts of his body, 
such as face and hands, also absorb 
sounds. The total absorption of a per- 
son in a room has been measured and 
found to be approximately 5.0 Sabine 
units. The unit of total absorption is 
the "Sabine," so named in honor of 
W. C. Sabine, who developed the for- 
mula given earlier. 

Determining Reverberation 
To illustrate application of the for- 

mula, let us first consider an empty 
living room 16 ft. long by 12 ft. wide 
by 9 ft. high, having plastered walls 
and ceiling, two window panes, each 2 
ft. wide by 5 ft. high, and parquet 
hardwood flooring. The total absorp- 
tion of each surface in the room is 
found by multiplying each surface area 
in square feet by its respective absorp- 
tion coefficient obtained from Table 1. 
The total absorption of common ob- 
jects in the room such as a person, a 
chair, a sofa is also listed in the 
table so that no multiplication by sur- 
face area is necessary for these ob- 
jects. The total absorption of the 
various parts of the room is given in 
Table 2. 

Substituting the figure 43.34 Sabine 
units (Table 2) for A in the formula, 
we find that the reverberation time of 
the empty room with the windows and 
door shut and one person in the room 
is: 

T=.05(VlA) .05 
16'X12'X9' = 

43.34 
= 2.0 seconds 

Let us now consider this same living 
room only furnished with wall -to -wall 
carpeting on the floor, heavy drapes 
hung over the windows, a sofa of me- 
dium size, two club chairs fully uphol- 
stered, two end tables, and three peo- 
ple in the room. The total absorption 
of the various exposed surfaces in this 
room is given in Table 3. The re- 
verberation time of the room so fur- 
nished is : 

T=.05(VlA) =.05X 16'X12'X9' 
145.3 

= 0.6 second 

Furnishing a Listening Room 

1. Cover bare walls and windows 
with drapes and curtains over as large 
an area as practical. 

2. Use heavy drapes and curtains 
rather than those of lighter weight 
materials. 

3. Cover floors with carpeting where 
possible and have the carpeting as 
heavy and as deeply napped as possible. 

4. Furniture should be distributed 
uniformly around the room rather 
than concentrated in one area, to in- 
sure uniformity of sound distribution. 

5. Large rooms require more dra- 
peries, carpeting, and furniture in pro- 
portion to small rooms, to decrease 
their reverberation times. 

NOW. 
ANY 1199" PARTS 

YOU NEED - 
IMMEDIATELY! 

You can now replace 
or add any part to your XCELITE 
99 -PR nut driver, screwdriver and 
reamer roll kit immediately because 
your supplier has this No. 699 Re- 
placement Kit ! It has backup stock 
to supply the hundreds of thou- 
sands of "99" kits now in use. If 
you've lost a handle -want that 
new 1/2" XCELITE 99 -39 reamer - 
need a new plastic roll pocket kit - 
your distributor can supply you in 
a hurry. Ask him! 
XCELITE, INCORPORATED 

Dept. E 

Orchard Park, N. Y. 
In Canada - 

Charles W. Pointen Lfd. 
6 Alcina Ave. 

- Toronto, Ont. 

i 
INEW JUST OFF 

THE PRESS! 
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mailing list? If not, write today! 
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ELECTRONICS EQUIPMENT! 
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J. J. GLASS ELECTRONICS CO. 
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TV Remote Control 
(Continued from page 69) 

bursts which produce a voltage at the 
discriminator output are of short dura- 
tion; in some cases -jingling coins or 
keys, for example, many bursts of dif- 
ferent frequency follow each other 
rapidly. Such noises may well contain 
frequency components which would 
operate the control if they were sus- 
tained; but they are over before the 
integrating network has had a chance 
to charge up to the required level. 

Both triodes contained in each 6CM7 
do not have equal transconductance. 
The smaller triode sections of the 
6CM7's, V5B and V., operate small re- 
lays which close 117 -volt a.c. power 
circuits to the turret motor. This is a 
reversible capacity -start motor having 
two windings, one for each direction. 
V. operates the relay for starting the 
turret in a clockwise direction; coun- 
terclockwise direction is controlled by 
VaB. Once the motor has started its 
rotation continues, even though the re- 
lay drops out, because of contacts on 
the turret drive assembly which are 
parallel to the relay contacts. These 
contacts remain closed until a tab on 
the index wheel causes the switch to 
open. The desired channel stops are 
selected by turning the corresponding 
tab from a tangential to a radial po- 
sition. An index tab turned to the 
radial position causes a link lever and 
pawl to open the contacts and stop 
the motor. A brake counteracts rotor 
inertia to eliminate the possibility of 
over -travel and assures positive chan- 
nel selector indexing. 

The power triode sections of the 
6CM7's, V5.4 and VSA, operate larger 
relays. These are of a bi- stable type 
having a toggle switch operated by a 
plunger which is attached to the relay 
armature. When the relay is energized 
once, the switch is thrown to the "on" 
position. It remains there until it is 
energized again; then it goes to the 
"off" position. One of these relays 
opens and closes the 117 -volt a.c. pow- 
er circuit to the TV receiver; it is op- 
erated by the "On -Off" key on the 
control box. The other relay, operated 
by the "Mute" key, opens and closes 
the loudspeaker voice coil circuit. 
Discriminator output "C" operates the 
"Mute" and output "D" the "Off -On." 

In the simpler model "200" with 
only one discriminator, the lower sec- 
tion of the relay control tube corre- 
sponds to V6B, while its upper section 
corresponds to V8A; a bi- stable relay is 
used for the "Mute" operation, and 
clockwise rotation of the channel se- 
lector results when the "Tune" key is 
pressed. 

The authors wish to thank Dr. Rob- 
ert Adler of the Research Department 
of Zenith Radio Corporation who in- 
itiated and directed the work on this 
project. Credit also goes to Mr. Karl 
Wossidlo for his many valuable sug- 
gestions and construction of experi- 
mental equipment. 
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Only planned high fidelity 
can give you true high fidelity! 
Putting together a hi -fi system for your 
home can be simple -and it probably 
will cost a lot less than you think! 
Here at MusiCraft we offer the kind 
of information and guidance that will 
help you get started right and avoid 
mistakes. 

As you may know, possible combi- 
nations of components are practically 

limitless. We're happy to help you 
choose what will best suit your home 
and your budget. You can start small 
and add as you wish. 

Stop in at MusiCraft soon or write 
us for further information. Let us help 
you plan the kind of high fidelity 
system that will give you true high 
fidelity. 

Send your name and address if you would like to be on our mailing list for our 
announcements. Would you like a free copy of "Understanding High Fidelity "? 

If you want to "build -it- yourself" and save -MusiCraft 
has a complete line of component parts in stock. The 

step -by -step directions are easy to 
follow -and you can feel free to call 
on us for any technical assistance 
you may need. 

48 East Oak Street Chicago 11, Illinois DElaware 7 -4150 
Lowest Prices Largest Component Selections Complete Custom Installation Service 

WANT A BETTER JOB? BECOME AN 

ELECTRONIC ENGINEER 
ONLY 32 MONTHS TO EARN A BACHELOR OF 

SCIENCE DEGREE IN ELECTRONIC ENGINEERING 
Class enrollment limited to allow for Individual in- 
structions. Chartered by state of California. Nonprofit. 
nonsectarian. coeducational -established 26 years. 

APPROVED FOR VETS -ENROLL NOW! 
SEND FOR FREE CATALOG 

PACIFIC STATES UNIVERSITY 
1516 S. Western Ave., Dept. O. LOS ANGELES, CALIF. 

gpRGAN TV was? 
SERVICEMEN! 

Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY 
3619 TROOST KANSAS CITY, MO. 

CONVERT TO COLOR TV 
COLORDAPTOR -A simple 10 tube circuit 
and rotating color wheel converts any size 
black and white TV, direct view or projection, 
to receive compatible color TV. COLOR - 
DAPTOR is simply attached to TV set, does' 
not affect normal operation, and can be built 
from parts experimenters have on hand. 
Complete specifications including theory of 
operation, complete simplified construction 
plans, schematic, sample color filters. $1.95. 
Essential parts kit containing all special parts 
-coils, delay line, crystal, color filters -Up. 
to 16" sets -$19.75, 17" and larger -$20.95. 
All other COLORDAPTOR parts, kits, motors, 
etc. available. Write for information, prices. 

COLO RDAPTOR 3471 Ramona 
Palo Alto, Calif. 
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NORELCO 

SERIES 

FULL RESONANCE 
TWIN -CONE 

SPEAKERS 

Norelco's twin -cone speakers are de- 
signed to meet the problem of high 
and low frequency dispersion in a 
single speaker. The large (heavy) 
cone is designed to produce good 
bass while the small (light) cone radi- 
ates higher frequencies. 
Eliminating operating inefficiency ex- 
perienced in multiple speaker cross 
over systems, Norelco's twin -cone is 
driven by a single voice coil- produc- 
ing a flat response with exceptional 
reproduction of transients. Based on 
economy and value any one of the 
Norelco FRS twin -cone speakers is 
your best choice. If your neighbor- 
hood dealer does not stock Norelco 
write direct to North American 
Philips Company, Inc. giving your 
dealer's name and address. 

ADD TO ... and improve any 
sound system withNoteko- 
*FULL RESONANCE SPEAKERS 
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Write today to Dept. G10 for brochures 
and prices of these unique speakers. 

North American Philips Co., Inc, 
100 E. 42nd Street 
New York 11, N.Y. 

Two -Meter Preamp 
(Continued from page 47) 

tight as possible for maximum signal 
transfer. This is one of the critical 
points; if you don't get the signal out 
of the last stage the fans are just 
blowing hot air around the shack. 

The r.f. chokes are self- supporting 
x/4 chokes. If desired they can be bi- 
filar wound, as long as the insulation 
of the wires is adequate. Each tube is 
connected to a separate filament wind- 
ing, only because two windings were 
available with the power supply; other- 
wise, one winding will be sufficient. 
R5 and Re were put in to help isolate 
the "B+" lines. The filament lines, 
"B+" lines, and 117 volt a.c. lines for 
the fans are all shielded. Possibly, 
complete shielding would not be neces- 
sary, but after the barn door is closed 
you can't put the hay in, or is that the 
way it goes? 

The construction of the metal con- 
tact fingers for the plate and grid is 
a very simple task (see Fig. 3). A 
round disc of beryllium copper, spring 
bronze, or any stiff thin metal, other 
than steel or high resistance metal, 
can be used. First, cut out the discs 
to size and then drill a small pilot hole 
in the center of each disc. If an old 
pair of scissors is available it will 
make it easier to cut the small slits 
in the metal. Cut the slits back only 
far enough so that when they are bent 
down the whole ring will fit snugly 
over the contact surface of the tube. 
Solder the contact fingers to the 
mounting ring, being careful not to 
allow the solder to run in between the 
fingers and stiffen them. The next step 
is to trim the bottom of the fingers off 
for neatness. If you happen to have a 
silver plating bath around the house 
you're all set; if not, just clean the 
metal fingers of any grease or oxida- 
tion that would prevent good contact 
to the tube. 

The filament -cathode contact fin- 
gers are a little more difficult but hav- 
ing access to a set it made it easier on 
my part. Looking at Fig. 3 you will 
notice that both the outer and inner 
contact fingers were machined from 
brass tubing and brass rods. A little 
ingenuity on the part of the builder 
can bypass this problem if you can't 
get to a metal lathe. Somewhere 
around the ham shack you can usually 
find some thin wall copper or brass 
tubing that will be a near fit over the 
outer cathode surface. Place the tub- 
ing in a vise and cut some even slots 
with a small jeweler's saw; then form 
the fingers so they make a snug con- 
tact to the tube. A similar arrange- 
ment can be made for the inner fila- 
ment contact by using a brass or 
copper rod. If no source is available 
for the plate, grid, or filament con- 
nections, the wires can be soldered 
directly to the tube. 

The photographs show the mechani- 
cal details of the preamp chassis. The 
complete preamp is built on a 8" x 51/2" 
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SPOTTING SCOPE 
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SIGNAL LIGHTS 
Type 113, 12 Volt Signal Lamps. Port- 
able bakelite enclosed 12 Volt Sealed 
Beam Light. Use as Flashing Signal or 
Steady Spot. Comes with mounting 
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All New 54.95 Ea. 

12 VOLT DYNAMOTOR 
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x 31/2" aluminum chassis. The top deck 
is a removable 8" x 51/2" sheet of 
aluminum just in case you drill in 
the wrong spot. Of course, these extra 
holes are always good for ventilation. 
The shield between the two tubes can 
be any convenient piece of aluminum 
or copper sheet. The wall and front 
panel are made from four separate 
pieces of aluminum bolted together. 

The author's location is not the best 
in the world; it is almost at sea level 
and blocked in by high, thick foliage 
pine trees to the south. This made a 
difference of one to two "S" units on 
the weak ones in most cases. 

In over a year of steady use on the 
2 -meter band, this preamp has made 
the difference between no signal and 
a readable signal many times. Besides 
that, it helped warm up the ham shack 
on cold nights. 

A final reminder on prolonging the 
life of these tubes is to make sure that 
the cooling is adequate on the cooler 
and seals of the tubes. A quick check 
to see if the tube is running cool is to 
turn off the "B+" and remove the tube 
from the socket and hold it in your 
hand; if you don't have burned digits 
you're safe, otherwise, don't be sur- 
prised to see the solder melt out of 
the center of the cooler and the tube 
will gas up after using it for a week 
or so. 30 

A HINT FOR HAMS 
By ROBERT J. MURRAY, W1FSN 

SEVERAL instances have been uncov- 
eted where Novices and, in some 

cases, not -so- Novices have used a milli - 
ammeter that has a moving vane type of 
movement in the plate return circuit of 
a modulated amplifier. 

Reports from other hams indicate that 
the carrier is quite strong but that mod- 
ulation is practically non -existent, irre- 
spective of the setting of the audio gain 
control. We have found that this par- 
ticular type of movement acts as a very 
good audio choke and effectively keeps 
modulation from reaching the final. 

It is recommended that the meter be 
shunted after tuning up or that the 
meter terminals be bypassed with a 
heavy paper capacitor of from 2 to 10 
lnicrofarads, as indicated in the dia- 
gram. 30 

Method for shunting or bypassing the test 
meter when it is of the moving vane type 
that will suppress modulation of signal. 
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0,.0 E. ELECTRICAL INSTRUMENTS CO., INC. GLENDALE. L.I., N.Y. ti 

20.0000 / VOLT DC' -, 
PRECISION APPARATUS CO.INC. 

MODEL HO s.00an / VOLT AC 

GLENDALE, L.I. N.Y. U.S.A. 

PRECISION 
'THIN -LINE' POCKET -SIZE Model 

20,000 ohms - per -volt V.O.M. 

Model 110: 
Complete with vinyl case, 
ohmmeter batteries, 
heavy -duty banana -plug 
test leads and manual. 
Dimensions Ilk" x 31/2" 
x 53/4 ". Shipping weight 
3 Ibs._._Net Price $32.50 

-Also Available - 
Model 100: Similar 
to Model 110 above, 

I except 1000 ohms 
per volt AC and DC 

Net Price $26.95 

PRECIS/ON 
MT EQUIPMENT 

ACTUAL SIZE 

Full -Range Instrument Performance 
small -sized instrument convenience 
Fits Your Pocket.. , Fits Your Tube- Caddy... 
the ideal extra V.O.M. for field and service 
Extra -High Sensitivity 
20,000 ohms per volt DC...5000 ohms per volt AC 

Extra -Low... Extra -High Voltage Ranges 
1.5 volts full -scale extra -low AC and DC. 
3000 volts full -scale extra -high AC and DC 

Extra -Wide Resistance Ranges 
self- contained up to 20 megohms 
Complete Current Ranges Up to 600 ma 

Complete Decibel Ranges from -20 to +70 db 

31/2" Full -View Meter ... Long, Easy-Reading Scales 

Available at leading electronic parts distributors. 

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

Export: 458 Broadway, New York 13, N.Y., U.S.A. Cables: MORHANEX 
Canada: Atlas Radio Corp. Ltd. 50 Wingold Ave., Toronto 10, Ontario 
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TRAN -KIT ELECTRONICS CO., INC. 
Specialists in U- MAKE -IT transistor kits 

Two transistor regenerative kit complete 
with battery and case ... less earphone. 

Four transistor super -het kit on P.C. 
board in simulated leather case . . . 

complete with battery and speaker 

Super- sensitive high imp. dynamic phones available 

Completely transistorized preamplifier 
kit for Hi -Fi application -wide frequency 

range 

Contact your local Distributor or Jobber 

an- IIK 1 
INIMECEEI'111/ 

Multi- purpose kit for building code oscil- 
lator, receiver, amplifier, etc. 

TRAN -KIT ELECTRONICS CO., INC. M Mount Vernon, N.vY. 

TE'ËVISI COLOR TV 

Only from famous COYNE do you get this 
modern up -to -the minute TV Home Training. 
Easy to follow instructions -fully illustrated 
with 2150 photos and diagrams. Not an old 
Radio Course with Television tacked on. In-. 
dudes UHF and COLOR TV. Personal guid- 
ance by Coyne Staff. Practical fob Guides to 
help you EARN MONEY QUICKLY IN A 
TV -RADIO SALES AND SERVICE BUSI- 
NESS -part time or full time. COSTS 
MUCH LESS -pay only for training -no costly 
"put together kits." 
SEND COUPON FOR FREE BOOK 
SEND COUPON BELOW for Free Book 
and full details including EASY PAY - 
MENT PLAN. NO COST OR OBLIGA- 
TION-NO SALESMAN WILL CALL. 

B. W. COOKE, Pres. C OYN E FOUNDED 1899 

A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
500 S. Paulina Dept. 76 -HT5 Chicago 12, Illinois 

COYNE ELECTRICAL SCHOOL 
Television Home Training Div. 
500 S. Paulina St., Chicago 12, III., Dept. 76.1115 

Send FREE BOOK and details of your Television 
Home Training offer. 

Name 

Address 

City State 

64 

Long -Play (331/3 RPM) Hi- Fidelity 

JA 
CLASSICS 

A Treasury of Jazz 
FEATURING 
Charlie Parker 
Teddy Wilson 

Coleman Hawkins 
Eddie Condon 
Dizzy Gillespie 

Jack Teagarden 
Pee Wee Russell 

Erroll Garner 
Sidney Bechet 

Art Tatum 
And Dozens of 
Other "Greats"! 

l 
Not $1 each - 

But $1 for All Ten 
Now get ALL TEN of these 
"all -time great" jazz 
masterpieces for Only $1. 
no strings attached. Daz- 
zling recorded perf orm- 
ances of Jelly Roll Blues, 
Honeysuckle Rose, Basin 
Street Blues, Relatin' at 
Camarillo plus 6 other fa- 
mous jazz classics played 
by the best Bands, soloists 
and Combos ever assembled. 

Hear for yourself the artistry, the amazing high fidelity 
of Jazztone Society recordings. With the 10 jazz classics 
you also obtain a valuable Trial Membership in the 
Jazztone Society with full privileges -and no obligation 
ever to buy another record unless you wish! 
But you must hurry. Mail the coupon with $I.00,now! 
Supply of sample Jazz Classics is limited. and offer 
may soon be withdrawn. 

The Jazztone Society, Dept. RT -10 
43 West 61st Street, New York 23, N. Y. 
Enclosed is $1 in full payment for the recordings 
of 10 jazz classics listed. Enroll me as a trial 
member. Privileges: No purchase obligation ever! 
Advance notice of releases. 5 day free trial on 
any discs. I may reject records before or after 
receipt; may cancel membership at any time. 
For future l.p. hill 12" discs I keep, I'll pay only 

$2.98 
each plus 

usual 
few cents shipping . . . saving 

over 40% of al tail price! 

Name 

Address 

City State 
Canada address: 105 Bond St., Toronto 2, Ont. 

' 

It 1/1 11'l 1 

What's New 
in Radio 

1111111 101111 1111111 
MOIMUM 

PRINTED -CIRCUIT POT 
George -Held, Inc., 1020 N. La Brea, 

Los Angeles 38, California has devel- 
oped a wirewound potentiometer 
which has been especially designed for 
printed circuit applications. 

Because it mounts directly on the 
board by its own round leads, the new 

PC -5 eliminates the use of screws and 
lugs. The environmental- resistant con- 
struction, light weight, and small size 
(1 /2" dia. by 14" high) make the unit 
suitable for airborne and other com- 
pact equipment. The cylindrical shape 
is easily adaptable to automatic in- 
stallation techniques. Resistance range 
is from 10 to 35,000 ohms. Dissipation 
is 2 watts. 

For full information, write the 
manufacturer direct. 

R/C ESCAPEMENTS 
Lafayette Radio, 100 Sixth Avenue, 

New York 13, N. Y., is now offering 
a new line of radio -control escape- 
ments featuring a two -arm, self -neu- 
tralizing model; a four -arm, self -neu- 
tralizing compound design; and an 
engine control escapement. 

All three units are of rugged con- 
struction and maintain low current 

drain. Ratchet governor wheels are 
used to maintain smooth rotating 
speed. 

The company will supply full details 
on any or all of these units upon 
request. 

TV TEST EQUIPMENT 
Winston Electronics, Inc., 4312 Main 

Street, Philadelphia 27, Pa., has just 
released two new pieces of television 
test equipment designed for the service 
industry. 

The Model 825 dynamic a.g.c. circuit 
analyzer provides a simple and sys- 
tematic method for locating a.g.c. trou- 
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bles. The instrument incorporates a 
standard a.g.c. test signal which is fed 
to the antenna of a TV receiver. Mon- 
itor circuits are arranged for rapid 
connection to the a.g.c. test points to 

C MPATIBLEE FIEiD STRÉNGTH METER tj 

determine whether the trouble is due 
to a.g.c. and to isolate the a.g.c. trou- 
bles. 

The second unit is a wide -band field 
strength meter, the Model 330, which 
tests antennas for bandwidth as well 
as signal level with special provision 
being made for color TV antenna test- 
ing. The instrument will align an an- 
tenna for color in the absence of a 
color transmission. It reads directly in 
microvolts and provides five meter 
ranges for readings from 10 to 100,000 
microvolts on color or monochrome TV 
signals. 

DUAL SERVICE AID 
Seco Manufacturing Company, 5015 

Penn Avenue South, Minneapolis 19, 
Minn., is making available a new dou- 

ble- purpose servicing aid for black - 
and -white and color television, radio, 
and industrial uses. 

Tradenamed the "Fil -Pak" Model 
FP -1, the unit is a filament continuity 
checker of the low ohms type and a 
90 -volt bias supply pack. As a conti- 
nuity checker it will handle 7 -pin, S- 
pin, octal, and loctal type tubes. Test 
leads are in the continuity or bias 
circuit. The bias pack supplies up to 
90 volts of filtered and isolated d.c. 

A data sheet on this inexpensive test 
unit is available from the manufac- 
turer on request. 

ALUMINUM SOLDERING FLUX 
E. Lampe, P. O. Box 371, Linden- 

hurst, N. Y., is now offering a special- 
ized soldering flux which permits the 
soldering of parts direct to an alumi- 
num chassis. 

Flux is applied to the point being 
soldered and a 50/50 tin -lead solder 
applied. A low wattage iron can be 
used in this application. Since the flux 
is active, surplus flux should be re- 
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3 NEW FEATURE - 

PACKED AMPLIFIERS! 

(Models 99C, 210E com- 
plete amplifiers, 121e 
preamplifier) Color - 
marked Green Dot con- 

trols that make it easy 

for your family to operate 
your hi fi system . . . 

smartly designed mahoga- 
ny cabinets . . years 
ahead features that defy 
obsolescence . that's 
H. H. Scott for '57, your 
best dollar investment. 
See for yourself! 

4 NEW SUPER -SENSITIVE TUNERS! 

(Models 330B, 331B AM -FM tuners; 311B, 310B FM tuners) 
For the first time AM that gives you audio response beyond 10 kc 

... FM with new wide -band circuitry that makes drift a thing of the 
past ... AM -FM tuners equipped for Stereophonic (binaural) operation. 
That's H. H. Scott for '57. Hear for yourself! 

1 

I h ple 
! 

te 
hical speush 

The NaThe ñcations oUr 

2 COMPLETELY REDESIGNED 

POWER AMPLIFIERS! 

(Models 240, 280) Exclusive Dynamic 
Power Monitor on Model 280 affords full 
output on music, yet protects expensive 
speakers against burnout . . . variable 
damping controls for perfect speaker match. 
ing . . . new exterior styling . . . clean 
distortion -free performance typical of all 
H. H. Scott components. Judge for yourself ! 

ALSO SEE THE NEW 710A TURNTABLE 

Visit your dealer or write today 
for complete technical specs. 

385 H Scott Inc. 
Cambdge 

Mass. 

°h eat 

CdresS 
H X S t d 

°111 

. 

hts f° ASe 

State 

Export Dept: Telesco International Corp., 270 Park Ave., N. Y. 17 
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 Finest Quality Microphone -no 
obstructing of user's view. 

Extra large trumpet -type alumi- 
num speaker. Voice Range -full 
/4 mile. 

Waterproof and Rust Proof. 

RADIONIC ULTRASONIC 

Portable Public Address 

and PAGE UNIT 
OPENS UP VAST UNTOUCHED MARKETS! 

Thousands of units needed by Police and 
Fire Departments Everywhere! 

A Must for Sports Events, Coaching, 
Conventions, Auctions, Retail Sales, 
Hotel Paging, Indoor and Outdoor Ex- 
hibits, Carnivals, Bazaars, State and 
County Fairs, Traffic and Crowd Con- 
trol, etc. etc. 

Adjustable strap per- Case is 101/2 "x6 "x41/4 ". 
mits suspending unit Made of light plate 
from either shoulder. steel, handsomely fin- 

ished on hammerloid 
8 -Ft. rubber -covered baked enamel. 
coiled cord. 

Finest voice clarity 
Genuine Phone Plug. and fidelity. 

Operates on four 6 -volt dry bat - 
teries-12 watt maximum output. 
Average battery life, 4 months to 
a year. 

Microphone suspends from clasp. 
When not in use, is stored inside 
case. 

Available through recognized Distributors 

RADIO N IC, Div. of Raven Electronics Mfg. Co. 
Sales Office: 3215 W. North Avenue, Chicago 47, Illinois 
Plant: 8859 S. Kedzie Ave., Evergreen Park, Illinois 

LEARN 

TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 
Veterans and Non -Veterans -Get practical training 
in top opportunity fields. Prepare now for a better job 
and a real future. Advanced education or previous 
experience not needed. Employment service to 
graduates. 

Enroll NOW -Pay Later 
Finance Plan and Easy Payment Plan. Also Part 
Time Employment help for students. Training in 
Refrigeration and Electric Appliances can be included. 

FREE BOOK Clip coupon for Big Free Illus- 
trated Book. No obligation and 

No Salesman Will Call. Act NOW. 
B. W. Cooke. President 

COYNE 
A TECHNICAL TRADE 

INSTITUTE OPERATED 
NOT FOR PROFIT 
Established 1899 

SOO S. Pauline. Chicat:0 

B. W. COOKE, Pres. 
COYNE Electrical School 
500 S. Paulina St., Chicago 12, III. Dept. 76 -15H 

Send FREE BOOK and full details on: 
TELEVISION -RADIO 
ELECTRICITY -ELECTRONICS 

NAME 

ADDRESS 

CITY 
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OSCILLOSCOPE 
Model 830 

Mfd. for U.S. Navy 
This scope i 

s 
a combination of a highly efficient con - 

entional 3 " oscillograph, with thyratron linear 
weep and a synchronized sweep frequency modulator 

wobbulator. Operates from 1151' AC -60 cycles. All 
ested. All it perfect operating condition ....$29.95 

w /instr. hook. F.O.B. N.Y. 

...WM" /MM. WWI% ,VOG rA,YGJ 
5933 (807W) Rugged improved version of 807. 
Sylvania, Boxed, New. 

each $1.59, 2 for $3.00, dozen 515.00 304TL- EIMAC -0 3KW Tube -l.ab Checked. 
each $9.95, 2 for $19.00, dozen 5100.00 

0B2 -Min. UR Tube -New. Boxed. 
each 5.69, dozen $7.00, 100 for 555.00 

6J6W -Twin Triode -New. Boxed. 
each 5.49, dozen $5.50, 100 for $45.00 

1625 -New, Boxed. SSB type ....dozen 52.25 
1626 -New. Boxed (12V. 6.15).- dozen 51.50 
4466 -UHF Triode -New. Boxed RCA. 

each $1.00, dozen $10.00 
872A H.V. GAS Rect. -New. Boxed. 

each $1.25, dozen 512.00 
5Y3GT -New, Boxed.each 9.39, 100 for 535.00 

Antenna Changeover Relay LEACH 1O77ABF- 
New, Boxed $1.95, 3 for $5.00 - - - ARC COMMAND SPECIAL BUYS - 
Receiver -3 -6 Mc. Exc. Cond. \V /all tubes and 
Xtal. $6.95 

TRANSMITTERS 
5.3 -7Me. -Brand New $4.89 
3 -4Me. -Exc. Cond. $5.95 

3 -6 Mc. Receiver with Autotune device for 
manual or automatic channel selector -Exc. 
Cond. $8.95 
ECHO BOX TEST SET OBU -3 -Near New ..524.95 
1 -208 Crystal controlled Sig. Gen. 19 -45 Mc. 
115V -60 Cy. Good Cond $49.95 
T535AP -Sig. Gen. and Posy. meter 8700 -9500 
Mc. $49.95 
T556AP- Slotted Line -with meter, etc. 360 -675 
Mc. New 549.95 
T51461.1/P- 9285 -9465 Mc. $49.95 
TS- 111CP- w'avemeter. New $49.95 

BATHTUB COND. 2MFD- 600VDC Side Terminal, 
Various blfgrs.- New- CF...5.39. 100 for 535.00 

Quantities available. 
0 -1 Cond. -61lfd 1500VDC- -RECT. AN. New. CD- 
GE, etc. $1.59, dozen $15.00 
STEPPING SWITCH -W. E. 0D162768 -SS -7 Oper. 
Volt 4.5 -24VDC 44 Steps. New. Few left at 54.95 
FILA. XFORM. 5VCT -13A. Thord T19F85 or 
equiv. $2.95, 2 for $5.00 

PANEL TYPE INSTRUMENTS (all new) 
Freq. Meter -125V. 58 -62 Cy. 7 Reed- 

31/062 
Meter-200-250V-58-62 

57.95 
Freq. 200- 25OV -58 -62 Cy. 9 Reed - 

31/ RD 58.95 
Freq. Meter- 125V -48 -52 and 58 -62 Cy. 

10 Reed-31/2" ................... $14.95 
R.F. .MILLIAMPS -0 -40 MA. RF. -3" RD- 

Her. Sid. $4.95 
RF AMPS- 0 -20A. RF. -3" So. G.E - $595 
AC VOLTS- 0- 15OVAC -21/a' RD $3.95 

Hearing Aid Phone (Crystal) Neo-.$IA9, 10 for $12.5 

`REX RADIO SUPPLY New oYork 
d7, 

Y. 

moved by washing. If the joint is sub- 
jected to moisture or dampness, a lac- 
quer or plastic sealer should be used 
after the soldering operation. 

PRINTED CIRCUIT POT 
Designed especially for printed cir- 

cuit use, Handley Electronics Inc., 
14758 Keswick Street, Van Nuys, 

Calif., is now in production on a mini- 
ature wirewound trimmer pot which 
features resistances from 100 to 40,000 
ohms. 

The standard units have a resistance 
tolerance of 5% and a temperature 
coefficient of .002% per degree C. Max- 
imum operating temperature is 120 
degrees C. For reliability, movable 
contact surfaces are of precious metal 
and internal connections are welded to 
the terminal leads. 

Special designs are also available on 
a custom basis. Write the company 
for full details on either standard or 
special units. 

SOLENOID -WOUND CHOKES 
A complete line of solenoid -wound 

chokes in values ranging from 1.1 to 
120 play. has been announced by Na- 
tional Company, 61 Sherman St., Mal- 
den 48, Mass. 

These chokes are impregnated with 
fungus- resistant varnish and are de- 
signed specifically for performance and 
durability in applications such as fila- 
ment chokes, peaking coils, and res- 
onant elements in high frequency r.f. 
or i.f. circuits. 

LOW -LOSS QUARTZ TRIMMER 
JFD Manufacturing Co., Inc., 6101 

16th Ave., Brooklyn 4, N. Y., is now 
in production on the Model VS11A 
fused quartz piston capacitor which 
has been designed for use in capacitor 

networks requiring low -loss and high 
leakage resistance for 400 cycle oper- 
ation. The unit is also recommended 
for ultra stable oscillator circuits and 
as a tuning element in high frequency, 
low power tank circuits. 

The coaxial construction utilizes an 
invar tuning slug and adjustment 
screw that is individually fitted to the 
precision bore cylinder. A silver clad 
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Invar band serves as the fixed elec- 
trode. 

Complete data on this new compo- 
nent is available from the manufac- 
turer. Address requests' -to the atten- 
tion of the Electronics Division of the 
firm. 

LAFAYETTE TEST GEAR 
Lafayette Radio, 100 Sixth-Avenue, 

New York 13, N. Y., is now offering a 
line of test equipment, completely as- 
sembled but at "kit" prices. 

Among the units in the line are the 
LSG -10 signal generator, the LC -4 

capacitance- resistance tester, and the 
LC -15 capacitor- resistance checker. 

The signal generator has a frequen- 
cy range of 120 kc. to 260 mc., up to 
130 mc. on fundamentals. The capaci- 
tance- resistance tester has four direct - 
reading scales from .00001 to 1000 pfd., 
two resistance ranges from 100 ohms 
to 5 megohms. A magic eye is used as 
the null detector. 

The capacitor- resistance checker 
tests for opens, shorts, leakage, and 
intermittents. It covers the ranges 
from .00001 to 1000 pfd. and from 100 
ohms to 5 megohms. 

EXPERIMENTER'S CHASSIS KIT 
Vector Electronics Company, 3352 

San Fernando Road, Los Angeles 65, 
Calif., has recently released an "Ex- 
perimenter's Chassis" which provides 
quick set -up of electronic circuitry 
with simple hand tools. 

Although intended mainly for mock- 

ups, the structure is also suitable for 
more permanent use and may be 
mounted on racks or in cabinets with 
added adapter plates. The construc- 
tion is highly flexible and parts can be 
readily cut to make other sizes than 
those supplied. 

The main wiring deck consists of a 
sheet of phenolic board having a uni- 
form hole pattern and is mounted on 
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MAKE MORE MONEY 
ON SERVICE! 

TELEVISION RADIO ELECTRONIC 

Learn to handle ANY 
job easier, better and 

1 

" lots FASTER this modern 
. way! 
It A 

ONLY $12 FOR THE COMPLETE TRAINING You Save $125 

THESE two big, fact -packed Ghirardi training 
books make it easy for you to become expert on 
all types of home radio and television receiver 
service -at absolute minimum cost! 

Ask the men who already have good -pay jobs! 
They'll tell you that Ghirardi training is the 

finest -AT ANY 
PRICE - because it 
is so outstandingly 
complete, and because 
it makes even the 

Radio and Television 
Receiver 

CIRCUITRY AND 
OPERATION 

By Ghirardi and Johnson 
669 pages, 417 helpful 

illustrations 

Radio and Television 
Receiver 

TROUBLESHOOTING 
AND REPAIR 

By Ghirardi and Johnson 
822 pages, 417 clear 

illustrations 

SPECIAL 
money- 
saving 
OFFER! 

Save $1.25 by ordering 
both of the above big 
books. Make your service 

library complete! 

toughest subjects so easy to understand. 
Each of these two books is eutireiv ticw, com- 

pletely modern in every respect -NOT a re -hash 
of old, outmoded material. Together, they form 
a complete service library written so you can 
easily understand every word -and designed to 
serve either as a complete training course or as 
a handy reference for experienced servicemen 
who want to look up puzzling jobs or develop 
new and faster methods. 

Learn all about Circuits ... AND WATCH 
SERVICE "HEADACHES" DISAPPEAR 

Years of experience plus hundreds 
of talks with service technicians 
proved to Mr. Ghirardi the need for 
a book that got right down to earth 
in explaining the basic circuits and 
operations of modern radio and tele- 
vision receivers. Radio & Television 
Receiver Circuitry and Operation is 
the result. Backed by what you can 
learn from it, you'll find that 9 out of 
10 service jobs are tremendously sim- 
plified. You'll work faster with less 
testing -and make more money in 
the bargain! Guess -work is eliminated. 

Starting with AM and FM proc- 
esses and characteristics, the book 

progresses to a complete understand- 
ing of basic circuits, how they oper- 
ate, how to recognize them quickly 
and what is likely to go wrong with 
them. By making it easy for you to 
understand each circuit and its rela- 
tion to other circuits, the book helps 
you go right to the seat of trouble in 
far less time. You'll know what dif- 
ferent trouble symptoms mean -and 
you'll know how to repair troubles 
lots faster and more efficiently. 

Sold separately for $6.50. Try it 
for 10 days on our FREE examina- 
tion offer. 

Complete Training in MODERN, 
PROFESSIONAL SERVICE METHODS 

This big book makes the tough 
service jobs easy, makes the easy ones 
a cinch! 

Actually, Radio & Television Re- 
ceiver TROUBLESHOOTING AND 
REPAIR is a complete guide to mod- 
em professional service methods. 

First you get a full analysis of com- 
ponents, their functions, their troubles 
and their remedies, Next you learn 
modern troubleshooting methods -from 
"static" tests to dynamic signal tracing 
and injection techniques. You learn 
basic procedures and how to interpret 
Performance data. Four big chapters 
show how to realign Television, FM and 
AM receivers in less time. You'll learn 
how a glance at a TV set may quickly 
tell you what is wrong. Special hard - 
to-flx service problems are explained. 
Puzzling "intermittent" troubles and 
their remedies are clearly outlined. 
Step -by -step service procedure charts 
demonstrate many operations almost at 

a glance. In short, from the simplest 
troubles to the most difficult ones, noth- 
ing has been omitted- nothing has been 
condensed. Everything is carefully+ ex- 
plained -and the entire book is fully 
indexed so you can find exactly what 
you want in a jiffy. 

Read it 10 days FREE! See for your- 
self how this great book can pave your 
was for bigger pay. Sold separately 
for $6.75. Save money by in 
special combination offer. 

Dept. RN -106, RINEHART & COMPANY, lee. 
232 Madison Ave., New York 16, N. Y. 

Send, books below for 10 -day FREE EXAMINATION. In 10 days, I will ither remit price as indicated (plus a few cents postage) or return books postpaid and 
owe you nothing. 

Check here to order books singly: 
Radio & TV Receiver Radio E. TV Receiver 
CIRCUITRY & OPERATION TROUBLESHOOTING & REPAIR 

(Price $6.50 separately) (Price $6.75 separately) 
Check here for MONEY SAVING COMBINATION . . Save $1.25! 

Both of the above big books at the special price of only 
Payab a at the rate of $3 after 50 days fJyoouo decide took keep 
books and $3 a month thereafter until the total of $12 
has been paid. 

Name 
Address 
City. Zone, State 
OUTSIDE U. S. A. -$7.25 for TROUBLESHOOTING & REPAIR book; $7.00 for 
Money lrefssldedOifEyouTreeturn 

$13.00 
in 10 days. 

Cash with order only. 
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3 WAYS TO BETTER 
PICTURES THIS FALL!. 

Photography is fun . . . when the pictures you take turn out 
the way you want them. These outstanding Ziff -Davis photo 
publications will show you how to get the best pictures you've 
ever taken! 

October POPULAR PHOTOGRAPHY 

If you own an enlarger . . or plan to buy 
one soon ... don't miss the "Short Course in 
Enlarging" featured in October POPULAR 
PHOTOGRAPHY. It's just one of the many 
easy -to- understand, practical articles found 
each month in the world's greatest photo- 
graphic magazine! 

COLOR PHOTOGRAPHY ANNUAL 

Everybody's shooting color! And here's the 
world's first Annual devoted exclusively to 
color photography -including the largest col- 
lection of color photos ever published in a 
single issue! A nationwide newsstand best- 
seller! 

PHOTOGRAPHY DIRECTORY 
and Buying Guide 

Contains over 1000 illustrations of the latest 
cameras, filters, films and papers, processing 
materials, movie, lighting, stereo, projection 
and other accessories. If you want to buy, sell, 
or trade equipment, here's your guide! 

NOW ON SALE 

The World's Leading 
Photographic Magazine 

NOW ON SALE 

"Must" Reading for 
Color Fans 

NOW ON SALE 

CN RECTORY 

Lists Virtually Every 
Piece of Photo 

Equipment Available! 

LOOK FOR THESE ZIFF -DAVIS MAGAZINES AT YOUR 
FAVORITE NEWSSTAND! 

ZIFF -DAVIS PUBLISHING CO. 366 Madison Avenue, New York 17, N.Y. 
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aluminum channels. A data sheet sup- 
plying full details on these chassis is 
available on request. 

TWIN -UNIT VARIABLE 
The Electronic Components Division 

of Stackpole Carbon Company, St. 
Marys, Pa., has introduced a new 
twist -tab mounting variable resistor 
which contains two control elements 
and shafts mounted side -by -side on a 
common base, ' /s" x 2 ". 

In addition to the lower cost of the 
control itself, the new unit offers im- 
portant savings in mounting and wir- 
ing time for television and other elec- 
tronic equipment manufacturers. 
Known as the Type TU61, the new re- 
sistor has two Y4" diameter phenolic 
shafts which may be adjusted from 
either side of the control. The shafts 
on the panel side are screwdriver slot- 
ted and cut flush with the phenolic 
mounting plate thus making the con- 
trol suitable for use in printed circuits 
when it is desired to adjust the con- 
trol through the chassis. Shaft exten- 
sions from the rear are %" and are 
knurled for finger adjustment. 

Complete specifications are available 
from the manufacturer on request. 

"MONISCOPE" 
American Electronics Enterprises, 

3603 East 10th Street, Long Beach, 
Calif., is now in production on a corn- 
pact instrument which provides for the 
continuous monitoring of both trans- 
mitted and received signals. 

Known as the "Moniscope," the new 
instrument has been designed espe- 
cially for radio amateurs and others in 
the field who must have such informa- 
tion. The modulated signal being 
measured may be viewed directly on 
the face of a 2" CR tube, either in the 
form of a wave envelope pattern or as 
a trapezoid. A switch converts from 
trapezoidal to wave envelope pattern 
and back again at will. 

PRINTED CIRCUIT KIT 
Photocircuits Corporation, Glen 

Cove, N. Y., has developed a complete 
kit for accurate and simplified produc- 
tion of engineering or prototype mod- 
els of printed circuit parts. 

A completely etched electrical cir- 

cuit ready for assembly may be had in 
about 30 minutes. A. newly developed 
drawing pen is used to draw the pat- 
tern, obviating the use of paints, tape,. 
photosensitive coatings, negatives, etc. 
The kit consists of a drawing pen and 
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ANNOUNCING the ÿEE-fl-X swY-STA: 

THESE OUTSTANDING FEATURES MAKE THIS 

is Compact inline yagi construction 
is IN" heavy wall crossarm 
is All aluminum construction -quality 

controlled in our own aluminum mill 
is Heavy duty bracketing 

. Por4 ELECTRONICS INC. 

THE 
NEW STAR 

OF 

FRINGE 
AND 

SUPER 
FRINGE 
AREAS 

MODEL LIST 

¡ SK7 SINGLE $23.10 

SK7 - S DOUBLE 47.50 

ANTENNA OUR NEW STAR 
is Completely Snaplock construction 

is Approved for color and black and 
white TV 

-k Uniform phasing terminations (300 
ohm) Channels 2 -13 

ROCKVILLE, CONN. 
INTERNATIONAL SALES OFFICE- 19 WEST 44TH ST., NEW YORK 36, N. Y. 

5K2 
40.70 

SK2-S 
82.50 

Vee -D -X SKY -RAY 

SK4 
18.15 

SK4-S 
37.85 

Vee -D -X SKY - STREAK 

SK5 
26.00 

SK5-S 
53.50 

Vee -D -X SKY -CHAMP 

SK6 
37.50 

SK6-S 
76.95 

Vee -D.X SKY -FLASH 

FREE POSTAGE in 

U.S.A. and Territories on 

orders over $5.00. 25c 
handling charge on orders 

under $5.00. 25% deposit 
required on C. O. D.s. Please 

send approximate postage or 
freight on Canadian and foreign 
orders. Subject to prior sale. 

SEND for our FREE 

complete TUBE & 
PARTS LIST and 

order blank. 

We Have OVER 1000 

USED TV SETS 
At AH Times In Our Huge Warehouse 
Buy one or more of these WORKING TVs 
to sell or use as your own second set! 
All Sets in GOOD WORKING condition! 
Your Choice -Console or Table Model 
10" $23.00 19" $58.00 
12" $28.00 20" $64.00 
14" $33.00 21" $72.00 
16" $40.00 24" $99.00 
17' $46.00 
When ordering TVs, state whether table 
model or console is desired. Also pref- 
erence on make of set. All TVs sent rail- 
way express F.O.B. Newark. On any 
quantity WIRE or CALL today! 

FREE BONUS ANTENNA 
GIVEN WITH ANY TV SET 
ORDER!! 

FREE RCA "CHEATER" CORD 
GIVEN WITH ANY TUBE OR- 
DER OF $7.00 OR MORE!! 

October, 1956 
! :: 

9 

PROMPT SHIPMENT ON ALL ORDERS 

loo Per 
Hundred 

DON'T PAY MORE FOR SET TESTED LONG 

LIFE DEPENDABLE RADIO & TV TUBES BUY 

VIDEO INDIVIDUALLY BOXED ALL GUARAN- 
TEED FOR ONE YEAR OR YOUR MONEY BACK 

Some Standard Brand -Others With Famous VIDEO Brand 
042 2X2 6AC7 6665 6567 7F8 12V6GT 
0A3 3A4 GAGS 6B67 6507 7N7 12X4 
0A4 3A5 

- 6AF4 6BL7GT 65J7GT 747 14A7 
082 3ALS 6AH4GT 6BN6 65K7GT 7Y4 1466 
0C3 3AÚ6 641(5 6BQ6GT 6SL7GT 7Z4 14Q7 
OZ4 3BC5 6AL5 6Bß7 65N7GT 12A6 19006G 
1A7GT 3CB6 6AM8 68Y5G G507 12AH7GT 1978 
1B3GT 3Q4 6AN4 6BZ7 6557 12AT6 24A 
1076 3QSGT 6N8 604 65V7 12A77 25AVSGT 
1F4 354 6AQS 6CB6 6T8 12AU6 256066T 
1H4 3V4 6Aß767 6CD6G 6U4GT 12AU7 25C060 
1H5GT 4627 6AS5 6CF6 6U7G 12ÁV6 25CÚ6 
1J6GT 4697 6A57G 6C56 6U8 12AV7 25L6GT 
1L4 5ÁM6 6AT6 6CU6GT 6V3 12AX4GT 25W4GT 
1L6 SANS 6AU4GT 6E5 - 6V6GT 12AX7 25Z6GT 
1LA6 5AQ5 6AUSGT 6H6GT 6W4GT 12ÁZ7 35L6GT 
1LC5 SATS 6AU6 6J4 6W6GT 12B4 35W4 
1LH4 5AW4 6BUSGT 6J5GT 6X4 12BA6 35Y4 
ILNS SAZ4 6ÁV6 6J6 6X5GT 128E6 35Z3 
INSGT SJ6 6AX4GT 6K6GT 6X8 12BH7 35X5GT 
154 5T4 6AKSGT 6L6 6Y66 128Y7 50A5 155 ST8 6BÁ6 6N7GT 7A5 12CÚ6 5085 1T4 SU4G 6005 654 7A7 12SA7 5005 1U4 SUS 6BC7 657G 7B5 125G7 50L6GT 1U5 SV4G 68E6 6547 767 12507 
1V2 SV6GT 68F5 65B7Y 7C5 125J7GT 80 
1X2 5Y3 6806G 6SC7 7C6 12SK7 117N7GT 
2A7 SY4G 6B06 65F5 7C7 125N7GT 117P7GT 
2D21 6AB4 6B16 66í7 7F7 125Q7 117Z3 

ELECTRIC COMPANY 
79 CLINTON PL. NEWARK, N. J. 

Phone Humboldt 4 -9848 
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-Be Ready For UHF With Rad -Tel 
Low Priced High Quality Parts 

Stock No. Tubes Type Fig. 
180 6AF4, 6B97 U.H.F. 1 

181 6697, 6AF4 U.H.F. 1 

182 6AF4, 1N8Z U.H.F. 1 

183 6697, 6AF4 U.H.F. 1 

184 6AF4, CP1 U.H.F. 1 

185 6B97, 6AF4 U.H.F. 1 

186 6AF4, CP1 U.H.F. 1 

193 6AF4, CP1 U.H.F. 1 

194 6AF4, CP1 U.H.F. 1 

195 6AF4, CP1 U.H.F. 1 

20 MEGACYCLES IF VHF 

187 6X8, X155 V.H.F. 
188 12AV7, 6CB6 V.H.F. 
189 6CB6, 12AV7 V.H.F. 
190 6BC5, 7F8 V.H.F. 
191 613Z7, 12AZ7 V.H.F. 
192 6AG5, 6AG5, 6J6 V.H.F. 

3 Inch Shaft 
3 Inch Shaft 
3 Inch Shaft 
3 Inch Shaft 
3 Inch Shaft 
2 Inch Shaft 

NOW ONLY 

S 98 
EACH 

Send For Big 

TUBES and PARTS 

CATALOG . ' OFF 
All At Important 
Savings Up To 

Not Affil. With 
Any Other Tube 
Mail Order Co. 

EXPORT INQUIRIES INVITED 
TERMS: 25% deposit must accom- 
pany all orders -balance C.O.D. All 
shipments F.O.B. Irvington ware - house. 

Tel 
TUBE CO. 

50orders 
Und $5.0r 

4 Handling 
er 

Chage. 
0 - 

PLEASE send full remit- 
tance. Allow for post - 

and save C.O.D. 
charges. Unused money 
refunded. Subject to 
prior sale. 

115 COIT ST., IRVINGTON Ii, N. J. 

li 
" 
o I 

I 
'3ryry 

'\ 

TOWERS 
Looking for a tower that is easy to erect 
yet strong enough to withstand severe 
winds? This is it E -Z Way Towers will 
stand a wind load of 40 -60 lbs. per sq. 
ft. And with the new E -Z Way portable 
gin pole it's easy to erect a 120 ft. tower 
in one piece without leaving the ground. 
Unbelievable, isn't it? But E -Z Way 
Towers have been tested and proven. 
Thousands of E -Z Way Towers are giv- 
ing outstanding service in all parts of 
the country and abroad. That's why E -Z 
Way is the Industry's New Leader. Find 
out about E -Z Way now! 

SEND TODAY FOR 

FREE CATALOG 
I- 

Dept. CN 
E -Z WAY TOWERS 
P. 0. Box 5491, Tampa, Florida 
Send me your FREE catalogue on the following 
towers: 

AM Radio Television 
Ham Radio Two -Way Communication 

I am interested in a tower ft high. 
I will use a antenna. 

(State type and model) 
Type of Rotor 
Name 
Address 
City State 

E -Z WAY TOWERS Inc. 
P. O. Box 5491. Tampa, Fia. 

Telephone 4 -2171 
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Swiss Precision Jewelers Screwdriver Set 
6 Sizes from 3 to 8 (21/2.31/4"). Each has 

$1 69 swivel top Set of six .7 

MIDGET PRECISION JEWELERS PLIERS 
Five types -fiat, round, & snipe nose, diagonal cutters 
& end nippers. Size 4" to 4a /,s Complete in A 
plastic Tool Roll. Imported per kit $4.95 
LITTLE GIANT FIRE EXTINGUISHER. Ideal for 
workshop, car or home. Safe for Electrical fires. 
Aerosol Pressure Can. push button action. $500 
$1.49 ea. 4 for 

ICA Deluxe 
Signa -Tone 

Model 4300 
Brand New Audio Oscillator & 
Code Practice Set. Reg. net 
$15.75. Our @1.95 

Price .D 

6 Volt DYNAMOTORS Mfg. by Westinghouse 
or GE. Removed from Equip. Guaranteed like new 
condition. 
Input 5.6 VDC. Output 600V @ 155MA $14.95 
Input 5.5 VDC. Output 380V @ 340MA $36.95 
SIGMA 4F 8000 OHM SENSITIVE RELAY. Pulls in at 1.6MA release at .75MA. SPDT 2AMP contacts re- 
moved from new equip. guaranteed $4.75 ea. 

0 -500 DC MICROAMMETER. 21/2" RD Sun 
Mfg. $4.30 ea. 
0.1 MA DC MILLIAMMETER. 31/2" RD Dejur Model 
310. Scale O -4 KV $4.95 ea. 

TV SERVICE LAMP 
Mount anywhere; rubber padded 
spring clamp. 
Swings gs to any position with 2 
balljoints. 

Less Bulb Ideal for inside cabinet work, work 
. $1.5 bench, or reading light. Comes 

ea. .97 with 6 ft. cord. 
BRAND TUBE SPECIALS Guaranteed NEW 

OB2 950 WE249B ...3.75 807W 2 20 
5FP7 1 85 WE249C ...3.75 866A 1 25 
VR -150 . 850 803 2 25 872A 2 75 
211 750 807 1 25 8020 1 50 
FL -8 -A FILTER -1020 Cycle -like new $1.95 
10 HY 400 MA Choke Herrn. Sealed $4.88 
NT -6 Storage Battery 6V. 4 Amp. Hrs ea. $1.95 
BB -54A Storage Battery 2V. 20 Amp. Hrs ea. $1.95 

SEND FOR FREE BARGAIN BULLETIN 
TERMS: Cash with order or 25% deposit -balance 
C.O.D. Net 10 days to rated accts. All prices net 
F.O.B. warehouse. MArket 7.3999 

LECTRONIC DISTRIBUTORS 

727 -29 ARCH STREET 

Philadelphia 6, Pa. 

etchant resist ink, four bottles of etch- 
ing powder, a drawing guide, ten cop- 
per laminated Bakelite sheets (five 
with copper laminate on two, sides), 
ten of the most popular tube sockets, 
and detailed instructions for use. The 
entire kit is self -enclosed in its etching 
tray and cover. 

Full information about this "Printed 
Circuit Model Makers' Kit" is avail- 
able from the manufacturer on re- 
quest. 

RESISTANCE BRIDGE 
The Shasta Division, Beckman In- 

struments, Inc., P. O. Box 296, Station 
A, Richmond, Calif., is now offering its 
Model 605 wide -range resistance bridge 
which has been designed for produc- 

tion line and laboratory applications. 
The unit provides a means for rap- 

idly and easily checking resistances to 
an accuracy of ± .5 %, + .05% full 
scale. Seven ranges from 100 ohms to 
100 megohms full scale are selectable 
by front panel push- button switches. 
The lowest measurable resistance is 5 
ohms. 

In operation, the unknown resistance 
is connected to the appropriate termi- 
nals, the range switch set, a key de- 
pressed, and the Helipot precision pot 
turned to obtain a null indication on 
the 4" zero -center galvanometer. The 
value of the unknown unit is then 
read directly from the dial setting and 
multiplied by the appropriate factor of 
ten. 

HIGH -POWER MOBILE RADIOPHONE 
The Communications and Electron- 

ics Division of Motorola Inc., 4501 W. 
Augusta Blvd., Chicago 51, Illinois has 
added a mobile two -way radio rated 
at 100 watts transmitter power output 
on any channel in the 25 -54 mc. band 
to its line. 

The unit incorporates the company's 
new dynamotor- vibrator power supply 
which, at a power intake equivalent 
to conventional 60 -watt mobile radios, 
provides full rated transmitter output. 

The transmitter is capable of up to 
4- channel operation with each fre- 
quency crystal -controlled. The "Sensi- 
con" receiver, transmitter, and power 
supply are housed in a compact steel 
case which measures approximately 
6" x 15" x 20 ". The speaker, control 
head, and microphone are designed for 
convenient dash mounting. The unit 
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operates interchangeably between 6 
and 12 volt vehicles without adapters 
or modifications. Models are available 
for both standard and "split" channel 
operation. 

PIN STRAIGHTENER 
Star Expansion Products Company, 

142 Liberty Street, New York 6, N. Y., 
is now offering a new combination sub- 
miniature tube pin straightener and 
cut -off tool which speeds the align- 
ment and trimming of tube leads for 
both inline and round base subminia- 
ture tubes. 

The JE -20 features stainless steel 
303 inserts set in a black anodized alu- 
minum base. Holes of the stainless 
steel inserts are precision drilled and 
countersunk to exacting specifications. 
Only four simple steps are required to 
operate the device. 

1000 -VOLT DIODE 
International Rectifier Corporation, 

El Segundo, Calif., has announced the 
development of a 1000 -volt silicon di- 
ode which is the newest item in the 
firm's line of high -voltage units avail- 
able in production quantities. 

The new unit is especially designed 
for power applications where high am- 
bient temperature, reliability, high 
efficiency, and miniaturization are 
prime factors. They are available in 
peak inverse voltage classifications of 
600, 800, and 1000 volts with half -wave 
d.c. output currents of 125 ma. at 75 
degrees C. ambient temperature. The 
operating temperature range is from 
-55 degrees to +150 degrees C. am- 
bient. The diodes occupy a volume of 
only 1/1,; cubic inch and are provided 

with pigtail leads to facilitate easy 
wiring into crowded chassis. The units 
are hermetically sealed. 

For detailed data write the com- 
pany's Product Information Depart- 
ment. 

MINIATURIZED CONTROL 
Clarostat Mfg. Co., Inc., Dover, 

N. H., is now offering a new series of 
miniature controls which are smaller 
than a dime. 

The Series 44 is designed to meet 
the space limitations of transistorized 
assem 'blies such as hearing aids, pocket 
radios, portable radios, TV sets, porta- 
ble test equipment, and printed cir- 
cuits. 

The control measures only 2%9" in 
diameter by 6fi6" deep. It is rated 
at .2 watt at 40 degrees C. Available 
in resistance ranges of 200 ohms to 
5 megohms linear and 1500 ohms to 

If you look at only the more evident 
facts of an engineering or technical 
position, it is like judging the size of 
an icebërg merely by what shows 
above water. 
The "hidden eight -ninths" may well 
determine the correctness of your 
choice. 
Consider IBM's leadership in the 
most exciting, most rapidly expand- 
ing, perhaps the most unlimited field 
in electronics: digital computer de- 
velopment, manufacture and new 
maintenance techniques. 
IBM is taking a leading role in the 
design, construction and installation 
of Project SAGE -the electronic 
"nerve center" of America's conti- 
nental air defense warning system. 
Greater responsibilities await the am- 
bitious man at IBM. Advancement 
is based solely on individual per- 
formance. Capability, talent and 
creative ideas are quickly recognized 
and rewarded. 
Excellent salaries prevail -along with 
extensive training, liberal benefits, 
good working conditions, facilities 
among the finest. 
Stability is assured by a 42 -year 
record of solid growth through di- 

DATA PROCESSING 
ELECTRIC TYPEWRITERS 

TIME EQUIPMENT 
MILITARY PRODUCTS 

versified service to all industry, plus 
government and education. 
Immediate, permanent assignments 
in: Portland, Me., Richmond, Va., 
Syracuse, N. Y., and other desir- 
able locations. 
Liberal relocation expense allowance. 
IBM and Project SAGE offer oppor- 
tunities to challenge your ability: 

FIELD ENGINEERS 

You will be responsible for the per- 
formance, evaluation, reliability test- 
ing, and maintenance of the entire 
system containing the world's larg- 
est computer. 
Requirement: Degree or equivalent 
with emphasis in electronics. 

FIELD ENGINEERING 
TECHNICIANS 

Actual maintenance and component 
analysis. Assume high -level responsi- 
bility. Requirement: Two -year tech- 
nical school training in electronics, 
or equivalent. 
You are invited to "sound out" IBM 
potential by writing, giving details 
of education and experience, to: 
Nelson O. Heyer, IBM, Room 
4311, Military Products Division, 
Kingston, New York. 

INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 
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2.5 megohms tapered, the resistance 
tolerances are ± 20 %, and above 100,- 
000 ohms ± 30 %. Mechanical and elec- 
trical rotation is 300 degrees. 

Write the company for full technical 
specifications. 

" CONTROLA- TONE" 
A remote volume control unit for 

television and radio receivers is now 
being offered by Continental Manufac- 
turing, Inc., 601 City National Bank 
Building, Omaha, Neb., as its "Con - 
trola- Tone." 

The control allows the user to either 
raise or lower the volume from his 
viewing or listening position across the 
room. The unit may be quickly and 
easily installed on practically any re- 
ceiver, without the use of elaborate 
tools or equipment. 

For full information and delivery 
schedules on this unit, write the manu- 
facturer direct. 

TV TEST INSTRUMENTS 
The Components Division of Radio 

Corporation of America, Harrison, 
N. J., has recently introduced two new 
instruments which have been especial- 
ly designed for installing and servicing 
television receivers. 

The Model WR -46A dot -crosshatch 
generator is designed for checking and 

adjusting static and dynamic conver- 
gence in color TV sets as well as ver- 
tical and horizontal deflection linear- 
ity of both color and black- and -white 
TV receivers. 

The other instrument is an r.f., i.f., 
v.f. marker adder, Model WR -70A, 
which is designed for r.f., i.f., and video 
sweep- frequency alignment of both 
black -and -white and color television 
receivers. The instrument provides a 
choice of four sharp, narrow, easy -to- 
read differently shaped markers for 
the alignment of TV sets. It can be 
used with existing TV marker genera- 
tors such as the WR -39 and WR -89 
series and with sweep generators like 
the company's WR -59. 

RESISTOR- CAPACITOR UNIT 
A new single unit resistor -capacitor 

that occupies only the space of a tu- 
bular capacitor alone has been devel- 
oped by Centralab, Division of Globe - 
Union Inc., 900 E. Keefe Avenue, 
Milwaukee 1, Wis. 

Known as the "Tube -R- Cap," the 
combination is a standard size CC32 
tubular ceramic capacitor that also 
incorporates, on the same body, a ce- 
ramic base resistor in parallel. It is 
designed to permit greater perform- 
ance and cost saving in applications 
where space is at a premium. Maxi- 

mum length of the unit is .900 inch 
with an approximate diameter of 
.280 ". It is rated at 470 Nifd. and 1/2 

megohm nominal, 1/2 watt. 

REACTANCE SLIDE RULE 
Shure Brothers, Incorporated, 222 

Hartrey Avenue, Evanston, Ill., acced- 
ing to the demands of engineers, tech- 
nicians, and students, has re- issued its 
Reactance Slide Rule. 

The slide rule is a time -saver in 
calculating resonant frequency, capaci- 
tive reactance, inductive reactance, coil 
"Q," and dissipation factor problems 
covering a frequency range from 5 cps 
to 10,000 mc. 

The rule is priced at 50 cents. 

POCKET MICROSCOPE 
Edmund Scientific Corp., Barring- 

ton 13, New Jersey is now offering a 
practical pocket microscope -telescope 
which has been especially designed for 
technicians, engineers, and design and 
research personnel. 

This pocket instrument combines a 
50 power microscope and a 10 power 
telescope. Approximating a fountain 
pen in size, when used as a microscope 
it will enlarge 50 times. When used 
as a telescope, it can be used for 
chimney and roof wire inspections, for 
reading meters at a distance, etc. 30 

PHOTOGRAPHY 

A selection of the world's greatest photographs rdi tors of Popular PhoedT pn 

NOW 
ON 

SALE 
EVERYWHERE! 

7:2 

SAVE 1/2 - PAY PART -BY -PART - HAVE FUN 

Assembling the Schober 

ELECTRONIC 
ORGAN in KIT form 

Now you can afford a real, full concert organ, just 
like those made by the foremost organ manufac- 
turers. Because over 1/2 the cost is saved when you 
assemble it yourself. And it's REALLY EASY: only 
24 separate units, all with printed circuits, and 
detailed -to- the -smallest -step instructions. In addi- 
tion, you purchase each of the 24 kits when you are 
ready for it - and can afford it. 

You'll get a real kick out of putting the *Schober 
Electronic Organ together - and then sitting down 
and pulling out the stops for Strings, Trumpets, 
Clarinets, Diapasons, Flutes, etc. 

Compact CONSOLE 

One óf the many exclusive features of this excep- 
tional offer is the handsome console, made by hand 
in Old World Craftsman manner. It is equally at 
home in a traditional or modern setting, and takes 
little more space than a spinet piano. 

Complete descriptive booklet and price list are 
available on request. And, if you wish to hear the 
glorious pipe organ tone of the Schober Electronic 
Organ, a 10" long playing recording by Dr. C. A. J. 

Parmentier, renowned organist, is available for $2. 
This is refundable when you order. Write today and 
see what a fine instrument you can get at such a 

great saving. 

The SCHOBER ORGAN CORPORATION 

224E -A Broadway, New York 24, N.Y. 
On Display Rm. 518 N. Y. Audio Show 

*Designed by Richard H. Dorf 
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Modularized Sets 
(Continued from page 41) 

have been successfully repaired, the 
repair of modules probably will be 
confined to situations when replace- 
ments are not readily available or 
take too long to procure. 

It is probable that manufacturers 
of radio and television receivers will 
make up troubleshooting charts to 
cover the tracing of defects in modules; 
these will be included in their service 
data. This undoubtedly will take the 
form of listing the various symptoms 
which may occur if a module becomes 
defective with information on where 
t he defect is. This is similar to the 
troubleshooting charts now available 
in service data. 

The service technician should find 
that the repair of intermittent defects 
will be less time consuming on equip- 
ment using modules than for those 
using conventional components. In- 
stead of checking each component in 
a particular circuit, the technician 
now need only replace the complete 
module. The extra cost of the module 
will probably be much lower than the 
labor costs involved in tracking down 
an intermittent in sets using conven- 
tional components. 

In all, the availability of these com- 
mercial radio and television sets using 
modules should furnish the field with 
a great deal of practical information 
on these new components together 
with some idea of what the future 
holds in the shape of radio and tele- 
vision. 30 

Small solder pot now available for si- 
multaneously loosening all module con- 
nections on a printed- wiring board. It 
is useful for other components as well. 

October, 1956 

CAPE CANAVERAL 

n© LAUNCHING AREA 
COCOA íJ N 

PATRICK AFB 

GRAND BAHAMA 

AIR FORCE MISSILE TEST CENTER 

ELEUTHERA 

NA$SAUr \f\/ 
O, SAN SALVADOR 

s. 

Florida Flight Test Range 

CUBA 

JAMAICA 

O INSTRUMENTATION STATION - LINE OF FLIGHT 

HAM 

\ 
.Q MAYAGUANA 

9" GRAND TURK 

PUERTO RICO 

N. 

o ° 
DOMINICAN REPUBLIC 

TO ST. LUCIA, ASCENSION 

RCA 
ANNOUNCES OPPORTUNITIES 

In Guided Missile Test Instrumentation 
For Electronic Technicians 

At the following locations 

PATRICK AIR FORCE BASE, FLORIDA 

Engineering development technicians 

Radar 

Communications 

Test Equipment 

CAPE CANAVERAL 

Radar 

Radio 

Telemetry 

Timing 

Telephone 

Optics 

Enjoy pleasant Florida living and working at these locations. 
Liberal company benefits. Relocation assistance. 

INTERESTING DOWN-RANGE ASSIGNMENTS 

Radar 
Radio 

Telemetry 
Timing 

Telephone 
Optics 

These positions are located on the Islands shown on the map above. Salary, 
80% differential, meals and lodging furnished. Return to U.S. every 3 months. 

For information and arrangements for personal 
interview, 

send complete resume to: 

Mr. H. C. Laur 
Technical Employment, Dept.N -16K 
Missile Test Project 
RCA Service Co., Inc. 
P.O. Box 1226, Melbourne, Florida 
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IT'S THE BIGGEST AND BEST EVER 

l 1 
ALL NEW 1957 

THE GIANT 

't 

A COMPLETE BUYING GUIDE FOR EVERYTHING IN . 

EVERYTHING 
IN RADIO 
TV AND 

ELECTRONICS 

100'S OF 
NEW ITEMS 

LISTED HERE 
FOR 1sT TIME 

21 PAGES 
OF BARGAINS 
NOT IN ANY 
OTHER CATALOG 

nrM,ERS, SERVICEMEN, SCHOOLS, 

-- ^NERFS, 

s, PUBLIC 

,,eoilmENTERS, ENGINEERS, 

R' ' _TORIES, AMATEURS 

BURSTEIN -APPLEBEE CO. Dept. M, 
1012 -14 McGee St., Kansas City 6, Mo. 

O Send Free B -A Catalog No. 5.71. 

NAME 

ADDRESS 

CITY STATE 

WANT Coronet (illustrated), Double Bell Wonder, 
Victor Types A, D, and O, Monarch Special, and 
Improved Monarch. Also Edison Idelia, Excelsior, 

and Treadle Phonographs. Want early Bell- Tainter, 
American Gramophones, Multiphone, Multinola, Scott 
Magazine Phonograph, Peerless, Sovereign, Wizard 
Phonograph, Regina Hexaphone, and Graphophones. 
Also catalogues or old literature on phonos made 

prior to 1906. Want unusual machines and coin -in- 
slot cylinder phonographs. 

A few duplicate Edisons and graphophones 
are now available for sale or trade. 

Willing to pay cash for Early 
Phonographs with outside horns 

Send clear snapshot and full information to 
Box 50 

RADIO & TELEVISION NEWS 
366 Madison Ave., New York 17, N. Y. 
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Admiral Color Set 
(Continued from page 42) 

color receiver. A few minutes spent 
here will cut down the number of 
profit -killing "nuisance" calls. 

Circuits 
In the triode high -level demodulator 

circuit used in the Admiral 27Z1. chas- 
sis (Fig. 2), B -Y and R -Y signals are 
demodulated at the plates of the 
12BH7 demodulator tube. R -Y and B -Y 
are added in a common cathode load 
resistor to form G -Y. The output of 
the luminance (Y) amplifier is direct 
coupled to the cathode of the picture 
tube. Use is then made of the picture 
tube to add the chroma information 
received from the demodulator and the 
luminance information to obtain the 
final red, green, and blue signals. 

The actual demodulation or detec- 
tion of the chroma signal is accom- 
plished by applying a 3.58 mc. sine 
wave from the crystal -controlled 6U8 
3.58 mc. oscillator between the grid 
and cathode of each demodulator tri- 
ode. This sine wave is of sufficient 
amplitude to cause the demodulator 
triodes to operate as class C ampli- 
fiers, thus allowing current to flow for 
only a short period of time during the 
positive -going portion of each cycle. 
Each demodulator triode then acts as 
a switch, turning on just once during 
each cycle. A phase- shifting network 
delays the 3.58 mc. sine wave applied 
to the B -Y demodulator to produce 
the correct relationship between the 
R -Y and B -Y outputs. 

One tube, the 1st chroma amplifier, 
amplifies the chroma signal and also 
the color sync burst. It is necessary 
that the gain be kept constant for the 
color sync burst and, at the same time, 
the gain must be allowed to vary dur- 
ing chroma time. Also, for black -and- 
white programs, this tube must be cut 
off during video or picture time, but 
have full gain during horizontal blank- 
ing time. All these requirements are 
met by gating. 

During black- and -white programs, a 
positive pulse of sufficient amplitude 
to cause grid current flow is obtained 
from the color killer tube and applied 
to the control grid of the 1st chroma 
amplifier. This grid current charges 
the grid circuit capacity to a high 
enough voltage to bias the tube to 
cut -off; the RC time constant of the 
grid circuit is long enough to hold the 
tube at cut -off until the next positive 
pulse. Thus, the 1st chroma amplifier 
is cut off except during horizontal 
blanking time on black- and -white pro- 
grams. 

On color programs, the color killer 
tube is cut off by a negative voltage 
applied to its grid and obtained from 
the color phase discriminator. Al- 
though the color killer can no longer 
supply a positive pulse to the 1st 
chroma amplifier, a positive -going 
pulse appearing across the color in- 
tensity control is still applied to the 
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chroma amplifier grid. This pulse de- 
velops just enough bias to cause the 
1st chroma amplifier to cut off when 
the intensity control is fully counter- 
clockwise. At any other setting of the 
intensity control, the pulse supplied to 
the 1st chroma amplifier grid is of 
lower amplitude and the tube will con- 
duct during chroma time. By varying 
the intensity control setting and thus, 
the amplitude of the biasing pulse ap- 
plied to the 1st chroma amplifier grid, 
the gain of the tube is controlled. 

Also during color programs, a nega- 
tive voltage is developed at the color 
phase discriminator which is depend- 
ent on the incoming color sync burst 
amplitude. This voltage is applied to 
the grid of the 1st chroma amplifier 
in the same manner as a.g.c. voltage 
is applied to the i.f. amplifiers. The 
use of this circuit provides automatic 
chroma control, which automatically 
increases the gain of the chroma am- 
plifier should the strength of the color 
signal decrease. 

Essentially, the operation of the 
color circuits in the 28Y1, 27Z1, and 
29Z1 chassis is identical. The more ob- 
vious differences between the three 
chassis affect the power supply and 
the horizontal deflection -high voltage 
circuits. The 28Y1 is similar to the 
27Z1 except that two 3A2 high -volt- 
age rectifier tubes in the former have 
been replaced by one 3B2 in the 27Z1. 
The 29Z1 uses vacuum -tube rectifiers, 
rather than selenium rectifiers and 
electromagnetic static convergence. 

30 

HELP FOR SUNKEN SUBS 
MINIATURE radio transmitting buoy, 

K developed by Servo Corporation of 
America for the U. S. Navy, offers new 
hope and security to submarine crews 
whose craft encounters difficulties. 

The buoy which is 3 inches in diame- 
ter and 391/2 inches long, weighs only 8 
pounds and has a total cubic content of 
282 cu. inches. The 20 -inch antenna 
folds back against the buoy when placed 
in a launching tube. A spring snaps the 
antenna erect after launching. 

The buoy, which automatically trans- 
mits the distress message, operates on a 
five -cell, 7.5 volt output magnesium sil- 
ver chloride battery activated by sea 
water serving as the electrolyte. The 
transmitting system requires no main- 
tenance and can be stored indefinitely 
before using. 

Encased in a strong and light magne- 
sium housing, the buoy has excellent flo- 
tation characteristics despite very rough 
seas. It has a frequency range of 115 mc. 
to 145 mc., but is preset at a frequency 
of 121.5 mc. This is the international 
and v.h.f. emergency frequency which is 
well suited for use with a small trans- 
mitting antenna. 

The unit not only acts as a transmit- 
ter but is also a beacon that locates the 
exact position of the distressed craft. It 
can transmit the message "SOS Sub 
Sunk, SOS" over a radius of 60 miles 
and is not appreciably affected by un- 
favorable weather conditions. 

The instrument can also be used by 
aircraft in distress over water. The buoy 
could be dropped prior to ditching and 
transmit any desired message. Only 
modification of the code wheel is re- 
quired. 30 
October, 1956 

THE NEWEST, MOST COMPLETE BOOK ON 

TRANSISTORS AND THEIR USE 

"TRANSISTOR CIRCUIT HANDBOOK" 

by Louis E. Garner, Jr. 
The complete, authoritative book on Transistors. Clearly 
presented in four sections: Part I- "Laboratory Prac- tice"- covers Transistor types, construction, character- 
istics, etc.; techniques for wiring and testing, tools and test equipment required, etc.; components for use with 
Transistors. Part II- "Basic Circuits " -covers ampli- 
fiers, oscillators and dozens of special purpose circuits. Part III -"Circuit Applications " -audio, RF, test 
instruments, and a wide variety of controls and gadgets. 
Part IV- "Reference Data " -Transistor characteristics 
charts; manufacturers; definitions and design formulas; 
special techniques and new developments; complete 
bibliography. The outstanding book on Transistors. 430 
pages; profusely illustrated; 51A x 8%" case 
bound. Order today, postpaid only $4.95 
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SAMS BOOKS 
keep you ahead in 

ELECTRONICS 

USE HANDY ORDER FORM BELOW 
Sams books cover every phase of Electronics for 

the service technician, engineer, student or 
experimenter. Listed below are a few of the many 

valuable Sams books available at electronic 
parts distributors and leading book stores. 

TRANSISTOR CIRCUIT 
HANDBOOK $4.95 

Color TV Training Manual. Prepares the 
Technician for Color TV service work. 
Covers principles of the Color TV system; 
Color receiver circuits; installation and 
servicing sets. Includes color blocks out- 
lining the use of color test equipment. 260 
pages; 8M x 11 "; 300 illustrations. $6.95 

TV Test Instruments. Revised and enlarged 
to include latest data on instruments used 
in Color TV servicing. Tells clearly how 
to operate each type of test instrument 
used in TV service work. 180 pages; 83/' 
x 11 "; illustrated $3.50 

Key Checkpoints in TV Receivers. Prepared 
by the Howard W. Sams engineering staff. 
Provides many applications for general 
TV service work, including time -saving 
information on how to make quick tests 
at key points to determine where trouble 
lies, and how to check overall performance 
of the receiver after repair, to insure 
against callbacks. 182 pages; 5M x 814"; 
illustrated $2.00 
Analyzing and Tracing TV Circuits. Presents 
a new approach to TV servicing. 168 pages, 
8% x 11" $3.00 
Photefact Television Course. Gives a clear 
complete understanding of TV principles, 
operation, practice. Used by thousands of 
students. 208 pages, 8,A x 11" $3.00 
Radio Receiver Servicing. Covers the basic 
receiver types -gives time -saving hints 
for solving basic troubles, such as dead 
set, weak set, noisy set, etc. 192 pages; 
5% x 8M" $2.50 
TV Servicing Guide. Explains how to apply 
proper trouble- shooting procedures based 
on analysis of symptoms (most of which are illustrated by picture -tube screen photos). Shows how to locate and elim- inate trouble in every section of the 
receiver. 132 pages, 8M x 11" $2.00 

HOWARD W. 
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et11 
Tape Recorders -How They Work. Explains 
recording theory, tape characteristics, 
motorboard mechanisms, drive motors, 
amplifiers, magnetic heads, volume indi- cators, equalization circuits- covers 
everything you want to know about 
recorders. 176 pages; 5% x 8M ". $2.75 

Servicing AGC Systems. Describes the oper- 
ation and circuit variations of the various 
types of AGC systems and explains the 
servicing techniques that can be applied. 
Illustrated by actual case histories and 
photographs of symptoms. 132 pages; 5 
x 8% "; illustrated .... $1.75 
Servicing & Calibrating Test Equipment. 
Shows you how to keep your test instru- 
ments in reliable working order, how to determine proper operation and avoid 
erroneous indications. Explains calibration 
procedures; gives method for performance 
record -keeping; shows simple ways to 
check instrument accuracy; describes 
proper maintenance and servicing of in- struments. 192 pages, 5% x 8% " $2.75 a 
So You Wont to Be a Ham. Tells you what 
you need to know about getting your 
license and acquiring equipment. Covers 
such subjects as: Conquering the Code; Getting Your Ticket; Going on the Air; Electronics as a Career; etc. 196 pages; 
53," x 8"; illustrated . . . .$2.50 
Servicing TV Sweep Systems. Describes the operation, circuit function and circuit var- iations of vertical and horizontal sweep systems common to most TV receivers. 
Tells how to analyze circuits; trouble- 
shoots for you. 212 pages; 5% x 8M "; 
illustrated $2.75 

There is an authoritative 
Sams book on virtually any 
Electronic subject in which 
you're interested. Check be- 
low for FREE Book List describ- 
ing all Sams books. 

Send Book List 

SAMS & CO., INC. . MOM ;t;..... 

Order from your Parts Jobber today, or 
mail to Howard W. Sams & Co. Inc., Dept. 1 -K6 
2201 East 46th St., Indianapolis 5, Indiana. 
Send books checked above. My (check) (money order) 
for $ is enclosed. 

Name 

Address 

City Zone State 
(outside U.S.A. priced slightly higher) 

Look for 
SAMS BOOKS 

on the 
"Book Tree" 

at your Parts 
Distributor 
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You Can Now Afford 

Lab Equipment 
At Kit Prices! 

THE NEW AND VERSATILE 

LABORATORY -PRECISION 

Electronic Instruments 

Designed for you -and at a price you 
can afford to pay -precision service instru- 
ments made by world- famous ADVANCE 
Components, Ltd. ADVANCE instruments, 
functionally designed and laboratory en- 
gineered, will provide many years of 
reliable, trouble -free performance. 

Sine and Square Wave 

AUDIO GENERATOR 
ADVANCE Model H -1 Audio Generator 

covers, in three ranges, 15 cps to 50 Kc, 
both sine and square waves. On sine 
waves, accurate to 4- 1%, ± 1 cycle; 
less than 1% distortion at 1 Kc. Output ± 2 db, 200 uv to 20 volts. On square 
waves, less than 3 microseconds rise time; 
output 400 uy to 40 volts. Only $82.50 

RF SIGNAL GENERATOR 
ADVANCE Model P -1 RF Generator 

covers 100 Kc to 100 Mc on fundamentals 
in six ranges, calibrated to 1%. Output 
variable from 1 uy to 100 mv, -h 6 db, 
± 3 uv. 3 Outputs: 75 ohms, 37 ohms, 
10 ohms. Audio modulation 30% at 400 
cycles; AF' output 0 -8 volts. Only $69.50 
WRITE TODAY FOR COMPLETE SPECIFICATIONS 

Sole United States Agents 

FISHER RADIO SALES Co., Inc. 
21 -23 44th DRIVE Long Island City 1, N.Y. 
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Use Those "Junk-Box" Chokes 
By SHERMAN H. HUBELBANK 
Connecticut Telephone & Electric Corp. 

Salvage those unidentified parts by running these 

tests to determine their 

WHEN designing or building a volt - 
age- regulated power supply with a 
choke input filter, the average ex- 

perimeter or ham usually casts a fur- 
tive eye at his "junk -box" when he 
reaches the stage for the selection of 
the proper choke. Usually he has a 
number of iron -core chokes that ap- 
pear to be physically large enough to 
carry the current needed, but not 
enough data is known to identify them, 
in order to build a good ripple -free, 
voltage -regulated power supply. 

As a result, unless the builder can 
identify the choke by manufacturer 
and part number, his only recourse is 
to go to a catalogue and buy a choke 
that will meet his requirements. How- 
ever, by setting up a relatively simple 
circuit (see the schematic diagram) 
and following the procedures outlined, 
those "junk -box" chokes can be readily 
identified as to their electrical charac- 
teristics and, hence, can be salvaged. 

To properly identify the electrical 
characteristics of an iron -core choke 
it is necessary that the basic charac- 
teristics of iron -core chokes and their 
effects upon power supplies be under- 
stood. 

One of the most important charac- 
teristics needed to properly evaluate 
the suitability of a choke as an input 
filter for a voltage -regulated power 
supply is to know the relationship of 
inductance to the d.c. current flowing 
in the choke. This is important be- 

electrical characteristics. 

cause as the d.c. current varies, so 
does the flux density of the core and, 
consequently, the inductance. This 
means that an iron core choke may 
have vastly different inductances 
under "load" and "no- load" conditions. 

This characteristic may be utilized 
to good advantage in power supply 
filtering, because for most efficient fil- 
tering action the inductance should 
increase with a decrease in load cur- 
rent. It should be noted that a choke 
is called a swinging choke if the in- 
ductance is high at low values of 
direct current yet decreases markedly 
with increased direct currents. How- 
ever, if the power supply has a bleeder 
resistor in parallel with the load, the 
importance of the ability of the choke 
to have its inductance increase with a 
decrease in load current diminishes, 
since there is always a minimum value 
of load current flowing through the 
choke. 

At some point the choke will reach 
saturation as the current increases. 
This is due to the iron core becoming 
saturated, which decreases the per- 
meability of the iron, and hence de- 
creases the inductance of the choke. 
This, of course, determines the upper 
limit of usability of the choke under 
load conditions. In addition, it is im- 
portant to know the maximum current 
the choke may carry without over- 
heating. 

It is also necessary to know the 
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L =CHOKE UNDER TEST -TRIAD C -IOX -FILTER REACTOR 
AT 125 MA.DC. (25on.) 

R= OHMITE RHEOSTAT-1K .32 AMP. 

CURRENT 
D.C. MA. 
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(A C) 

ER 
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INDUCTANCE 

L OF 

79 50 4.5 750 II. 
86 60 5.4 750 II.I 
94 56 3.4 500 11. 

100 62 3.6 500 11.5 

__125 49 1.5 250 10.9 
136 58 2 250 9.7 
144 48 .7 100 9.4 
150 54 .84 100 8.6 
155 58 .9 100 8.7 
160 60 1.0 100 8.0 
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D.C. CURRENT (MILLIAMPERES) 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


110 V. POWER SUPPLY 
For Army or Navy COMM. RECEIVERS: 

Just Plug In -And Turn 
On . . . That's All: 
Completely assembled unit 

eliminates c 
of set; for use with BC.453- 
454. 455 -946 or any other 
Sets requiring 24 V @ 1 
Amp and 250 V @ 50 MA. 
Has 4 -inch Speaker, volume 
control with On -Off switch 
and C W Switch. Complete 
with Cord and Plug to fit 
rear of receiver. Gray ham - 

e,tone finish. Wt. 8 lbs. $18.95 Brood NEW -Price Only: 

TRANSFORMERS - 
115 V. 60 CYCLE PRI.: 

600 VCT /100 MA -6.3 V/5 A.: 5 V/3 A. $4.95 
240 VCT /35 MA -24 V /.9A; 6.3 V /.6 A; 6.3 

V /.3 A 1.75 
1300 VCT /350 MA -5 inches SO. 6.95 
700 VCT /150 MA -5 V/3 A.; 6.3 V/4.5 A. CSD 3.95 
2500 V/.015 A.; 2.5 V/175 A.; 6.3 V /.6 A. 5.95 
1890 V /12.6 MA- Tapped 2.5 V 2 A. 5.95 
1100 V /80 MA -7.5 VCT/3.25 A. 5.95 
720 VCT /50 MA- 6.3V/2.5 A -5V /2 A. 2.50 
662 VCT /I10 MA- 6.311/2 A -5V /2 A 3.95 
800 VCT /300 MA- 12.6V/I0 A -5V/3 A 6.95 
16 Volt 35 Amp. 115/230...:$24.95; 24V -1 Amp 1.50 

. 9 Volt CT -35 Amp.- Tapped 4.5 V. 7.95 
12 Volt -Two separate windings -4 amp each 5.95 

5 V/2 A.; 5 V/2 A.: 5 V/2 A.; & 5 V/6 A. 2.95 
600 -0 -600 VAC -200 MA. 12.5 V. 2 A.; 12.5 V. 

@ 2 A.; 5 V. @ 3 A. -#H -108 -Price 8.95 
250 -0.250 VAC -50 MA. 24 V. I A.; and 6.3 V. 

I A. -#H -109 -Price 4.95 

Choke -12.5 Hy /100 MA $1.95 
Choke -8 Hy /150 MA -200 Ohm -Open Frame 1.25 
Choke -5 Hy /150 MA -85 Ohm 1.50 
Choke -IS Hy /250 MA -23/4" X 2" x 3" Potted 4.95 
Choke -5 Hy /400 MA -41/2" x 4" x 5s /e" 4.95 
"A" Choke -.I Hy @ I A .7 ohm. Size: 21/4" x 

21/4" x 21/4" Price: 1.95 

METERS: 
WESTON AC AMMETER: 

(Pictured) In portable leather case. 
with Test Leads, 21/2", 0 -15 $5.95 
AC and 0 -3 AC Scale........ 
DC AMMETER HOYT: In portable 
metal case, with Test Leads, 41/2 ", Fan 
Mirrored Scale 0 -15 ADC $4.95 
DB METER -l0 to Plus 6, Westinghouse 3" 
NC -35 Imp. 600 ohms @ 1000 cycle 4.95 
0.1 MA Weston 506; 21/2" Rd. 3.95 
0.3 RF AMMETER IS -128: 21/e" Rd......NEW: 2.95 
0.8 Amp RF w /Thermocouple IS -89; 21/2" Rd 4.95 
0 -15 AC- DC -2%2" Rd.- IS -122 4.95 
0 -500 MA DC -21/2" Rd.; IS -22 4.95 
0.150 V. 60 cycle; Simpson: 31/2" Rd 3.95 
0.250 MA DC- DeJur, 3" SO 3.95 
OUTPUT -5 Ranges, 4000 ohm Imp. -Used 4.95 

COMMAND EQUIPMENT: 
(NAVY -274) USED: 

520 -1500 KC Receiver $14.95 
1.5 -3.0 MC Receiver 9.95 
6 -9 MC Receiver 4.95 
100 -156 MC Receiver (R -28) 10.95 
2.1 -3 MC Transmitter 5.95 3-4 MC Transmitter 6.95 
4 -5.3 MC Transmitter 4.95 
7 -9 MC Transmitter 4.95 
100 -156 MC Transmitter 14.95 
BC -456 Modulator 2.95 

NEW: 
19.95 

7.95 

7.95 

Address Dept. RN $5.00 Order Minimum, & 25a /o 
Deposit on C.O.D.'s Prices are F.O.B. Lima, Ohio 

PRACTICE CODE TAPE SETS 
INKED PAPER TAPES -For Code practice and train- 
ing -for Radio Operators, Hams, Amateurs, Beginners, 
and Telegraphers. 15 lessons to a set on I6mm 400 ft. 
reels that can be reproduced on TG -34A and TG -10 
Keyers. Set of 15 Reels in $ 1 p y 9C 
wood case A r a7 

TG -34A KEYER: 
Pictured at left- Automatic unit for reproducing audi- 
ble code practice signals previously recorded in ink 
on paper tapes -complete with speaker and phone lack 
for plugging in headset. Variable speed motor control 
to 25 WPM, keying oscillator for use with hand key - 
Complete portable unit with Tubes and a¡I6 ne Manual NEW: VI r 

CLASSIFIED ITEMS: 
BC -212G Amplifler -2/6C5 tubes NEW: $ 1.95 
BC -216 Amplifier -6F7 & 39/44 USED: 1.50 
BC- 229/429 Receiver- 2500 -7700 KC w /Coils. U: 6.95 
BC -230 Transmitter -2500 -7700 KC w /Coils.. U: 8.95 
BC -347 Amplifier- I /6F8G tube...N: $3.95; U: 
BC -357 Beacon Rec. -75 MC N: $4.95; U: 
BC -367 Amplifier -2/6V6 tubes N: $4.95; U: 
BC -375 Transmitter Used: 
Tuning Units f /BC -375; TU- 5- 6- 7- 8- 9- 10 -26. 

U : Ea. 3.95 
Cables f/BC- 375/BC -I91, PL -61, 64 or 59. 

each end: Ea. 
BC -442 Antenna Relay Box- w /Cond. New: 
BC -463 Trans.: 67 -74 MC. 20 Watt. 16 Tubes.U: 
BC -603 Receiver FM- 20.28MC Used: 
BC -604 Trans.: FM -30 Watt. 20 -28 MC Used: 
BC -500 Trans. & Rec.: 25 Watt, 20 -28 MC. New: 
BC -617 Receiver Only. 30 -40 MC w /Dyn Used: 
BC -654 Transceiver: 3800 to 5800 KC Used: 
BC -709 Amplifier- Battery Operated New: 
BC -745 Transceiver: 3 to 6 MC Used: 
BC -924 Trans. FM -30 Watt. 27 -38.9 MC New: 
BC -966 IFF -160 -211 MC. 13 tubes Used: 
BC -1158 Trans.: 50 Watt. 53.3 -95 MC New: 
RM -12 Radio -Telephone, Remote Control Used: 
RM -13 Telephone, Remote Control. N: $24 95; U: 
RM -21 Remote Control Box for BC -669 
SCR -625 Mine Detector- Reconditioned 

1.95 
2.95 
2.95 

29.95 

2.75 
2.95 

16.95 
29.95 
18.95 
59.50 
24.95 
34.95 

1.95 
14.95 
24.95 

5.95 
39.95 
19.95 
19.95 

4.95 
39.05 

SCR -522 Transceiver: 100 -156 MC.... Used: $34.95 
Rec. Chassis only . w /Tubes: 19.95 

Less Tubes: 9.95 
Trans. Chassis only w /Tubes: 22.50 

Less Tubes: 9.95 
Schematic & Conversion Information only.. 2.50 

ID- 60 /APA -10 Panoramic Oscilloscope.. ..New: 49.50 
TBY Transceiver: 20 -80 MC. 4 Bands, w /Tubes.U: 19.95 
RI /ARR -I Receiver- Converts to 2 or 6 Meters.. 2.95 
RT- 7 /APN -1 Altimeter -440 MC......... Used: 9.95 
RT- 34 /APS -13 Transcvr. Comp. less tubes...U: 3.55 
R- 74 /CRW -2 Receiver -53 -88 MC -6 Tubes.. N: 9.95 
TG -34A Keyer: 115/230 V 50 -60 cy. w /Tubes.N: 16.95 
TG -10 Keyer: Complete w /Tubes Tested U: 14.95 
T -121 Transmitter -3 -4 MC with Coder 7.95 
Range Beam Filter, Navy Type $1.95; FL -8 Used: 1.49 
EE -8 Field Telephones- Checked Used: 14.95 
BD -72 Portable 12 Line Switchboard Used: 39.95 
Sound Powered Head & Chest Set -Checked.... 3.95 
Sound Powered Head & Handset f /Mark II.Used: 2.95 
CD -874 Cord- f /HS -30 -Low Imp., w /PL -55. U: .59 
CD -515 Cable for BC -669 2.75 
CD -605 Cord- F /HS -30 -High Imp. w /PL -54. N: .79 
CD -307 Cord- w /PL -55 & 1K -26 U: .59 
CD -318 Cord- I /PL -68, 11(/48, & SW- 141 U : .89 
GN -45 Handcrank Generator w /Legs & Seat... 9.95 
R -4 /ARR -2 Receiver- 234 -258 MC. w /Tubes.U: 4.95 

TS -9 Handset w /Switch -No Plugs. N: $5.95-U:$ 3.95 
TS -13 Handset w /Switch. PL -68 & PL -55. Used: 5.95 
TS -15 Handset w /Switch. PL -68 & PL- 55.New: 7.95 
T -17 Microphone -Used. Checked 3.95 
HS -30 Headset -Hearing Aid Type -L.N 1.50 

NOW- OPERATE BEACON 
RECEIVER FROM 12 VOLT 

BC- 1206CM BEACON RE- 
CEIVER: 200 -400 KC, 5 
Tubes, 135 KC IF, operates 

Nefrom 

24 VDC- $9.95 
Used A $5.c9í5 

For 12 Volt operation, use 
this PM DYNAMOTOR -12 
VDC input, output 24 VDC. 
Size: 21/2" x 4" X $4 95 7" Dyn Only: 
Combination: New BC -1206 & Dynamotor (12.95 

DYNAMOTORS & GENERATORS: 
INPUT OUTPUT: STOCK PRICES: VOLTS: VOLTS: MA. No. USED: NEW: 
12 VDC 220 80 DM -34 $2.95 $ 4.95 
12 625 225 0M -35 9.95 12.95 
12 230 90 PE -133 4.95 6.95 
12 540 450 DA -12 14.95 
12 230 100 DA -14 8.95 
14 220 70 
14 1220 260 

DM -24 4.05 7.95 

515 215 0M -42 4.95 9.95 
14 375 150 BD -83 3.95 4.95 
14 VDC 330 150 BD -87 3.95 5.95 
14 250 50 DM -25 6.95 8.95 
14 1000 350 BD -77 14.95 29.95 
24 250 60 PE -86 8.95 
28 1000 350 PE -73 8.95 
12 to 24 VDC PM Dynamotor- Supplies 24 VDC 2 A. 
from 12 VDC, also 500 V 50 MAI @ 6 VDC will sup - 

#0515 
VDC & 250 V 50 MA. 

New:$4.95 

BC -1158 TRANS. & MODULATOR: 
Frequency coverage 53.3 to 95 MC. 50 Watt. RF 
Doubler, Amplifier. and Modulator Sections, using 
4/815 and 10/12SN7 Tubes. Can be converted to 
2 -6.10- or 20 Meters. Complete with Tubes, Meter, 
Blower, 

NEW : $39.95 Used: $29.95 
WRITE US YOUR REQUIREMENTS: 

Whatever your needs in Generators, Blowers, Inverters, 
Motors, etc.-write us. Chances are we have it! 

FAIR RADIO SALES 1 3L I M A, O H I O T' 

YOUR TAPE RECORDER 
CAN MAKE MONEY FOR YOU 

Make tape recordings of PARTIES 
MEETINGS SCHOOL CONCERTS & 
EVENTS WEDDINGS and transfer to 
high -fidelity permanent records for very 
little cost. Then resell at your own price! 

Records Imprinted With Your Copy 
Large or Small Quantities 

Exceptionally Low Rates 
All Speeds and Sizes 

CReSt RECORDS, INC. Dept. RIO 
220 Broadway, Huntington Sta., N. Y. 

Please send me brochure and rates on trans- 
ferring tape to records. 

NAME 
ADDRESS 

CITY ZONE.... STATE 

MAIL TODAY FOR BROCHURE AND RATES 

October, 1956 

Airex, the Electronics Supermarket, Now Introduces the All -New 
Complete Hi -Fi Unit . . . where utmost in compactness is desired 

M+aMRtrlsE 

yl it AD ,ti 1r 

t1The Miniature 

MAESTRO" 
The smallest, complete Hi -Fi 
System on the market. An- 
other "AIREX FIRST" with True 
Hi- Fidelity Reproduction! 

COMPONENTS include then new Harmon Kardon TA -10 
FM -AM Tuner and 10 watt amplifier. Genuine Arm- 
strong FM eircilit with AFC. Sensitivity 3 microvolts 
for 20 db. AM terminal sensitivity 20 microvolts. 
FREQUENCY RESPONSE on FM 20- 20,000 cps ± 1/ 
db.. AM 3 db 20 -5000 cps. Hum level -60 db. Power 
output 10 watts at 3% IM, Peak 15 watts. Response 
20- 20,000 cps ± 1 db. Damping factor of 6.2 position 
omble filter, Bass & Treble control, 3 position loud- 

ness contour, 3 positions of equalization, 3 position 
speaker selector. 
SPEAKER is the Stromberg- Carlson Hi -Fi to bring out 
the full range of the amplifier . . the 6.8 oz. mag- 
net ill handle the full output of the amplifier with- out distortion. 
CHANGER is the imported 3 speed English Monarch with a 4 pole motor, intermix feature, and automatic 
shutoff at the last record . . and a GE RPX 050A 
reluctance cartridge, with dual sapphire needles, to bring out full range of the recordings. 
CABINETRY is heavy duty and compact, mitered and glued . . Overall Size 301/z" wide, 15" deep, 18" high, less legs. A regular $250.00 value, now fee.. 
Cured at 

$174.95 Unfinished complete. 

S184.95 in Mahogany or Blonde. Wrought Iron 
Legs, extra at $4.95 per set. 

Plexitone. non -scuff and stain resistant. 
Deposit of 20% must accompany order. Balance 
C.O.D. F.O.B. N. Y. 

AIREX RADIO CORP. 
64 Cortlandt St., New York 7, N. Y. 
Phone . . . COrtlandt 7 -2137 
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PORTABLE 
. TM 

TRANSISTOMETER 
( COMPLETELY TRANSISTORIZED CIRCUIT ) 

SCALES: calibration, high beta, 
collector cutoff current, low 
beta. 

sequence prevents meter 
damage -permits beta and I co 

measurements without removal 
of unit under test. 

F E A T U R E S 

Measures characteristics of both NPN 
and PNP junction transistors with 
accuracy of =5% 
Measures beta 0 -50 and 0 -250 

Measures collector cut -off currents 
(Icol 0 -50 microamperes 

All functions are controlled by a 

single switch 

Useful for laboratory and development 
requirements as well as production 
testing, incoming inspection, and 
servicing 

Permits rapid testing With one switch 
setting for units having like polarity 

Battery operation, (very low current 
drain) protects transistors against 
damage from surges and provides 
complete portability (Wt. less than 
6 Ibs.) 

Eyeleted and electro -tin plated 
etched circuit board for mounting 
and wiring of components (including 
meter connections) 

All components of the highest quality 
and latest design 

Designed for maximum ease of 
assembly, wiring, and operation 

All components guaranteed for one 
year if used in accordance with 
instructions (meter and batteries 
90 days under normal usage) 

Complies with the latest requirements 
for transistor testing 

Beta of transistor under test is compared 
with a known attenuation factor using a 
self contained signal source and linear am- 
plifier. Potentials and biases for all measure - 
ments based on established standards. 

ORDER BY MAIL $6150 
(POSTPAID IN U.S.) 

... Includes transistor reference material and 
complete simplified assembly and operating 
instructions 

FREE BROCHURE AVAILABLE 

URSO 
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9 COMPANY 
Dept. B -1, 10416 NATIONAL BLVD. 

LOS ANGELES 34, CALIF. 

critical inductance of the choke, that 
minimum value of the input -choke in- 
ductance which prevents the d.c. out- 
put voltage from rising above the 
average of the rectified .c. wave. 
This minimum value, the critical in- 
ductance, must be maintained at all 
currents, in order to prevent the filter 
from acting as a capacitor -input filter. 

Therefore, it becomes evident that 
to properly use a "junk -box" choke it 
is necessary to have a plot of induct- 
ance versus load current. Then if the 
inductance range of the "junk -box" 
choke is proper for the design range 
of the filter needed, it may be readily 
used. 

A relatively quick and compara- 
tively simple procedure may be em- 
ployed to plot this curve, using only 
a vacuum -tube voltmeter and an am- 
meter as test equipment. 

The test circuit should preferably be 
the full -wave rectifier of the power 
supply being built, with the choke and 
a high wattage rheostat in series 
across the output. (See schematic 
diagram.) 

The test procedure is based on the 
following theory. An assumption is 
made that the d.c. resistance of the 
choke is small in comparison to its 
inductive reactance. 

Hence, the normal equation for im- 
pedence: Z = 1/ R2 + Xt;2 becomes 
Z = XL. 

The current flow through L and R is 
equal, consequently; I = E/Z = ELIXL 
= ERIR. 

Solving for XL = ELRIER = 257-fL. 
Therefore L = ELR/ER2T f. 
In actual use, vary the rheostat until 

the ammeter reads a low value of cur- 
rent. Measure the voltages across the 
rheostat and the choke with the 
vacuum -tube voltmeter, then measure 
the resistance of the rheostat. Sub- 
stitute these values in the formula 
L = ELR/ER25i-f and solve for L. (The 
value of f in a full -wave rectifier cir- 
cuit is 120.) 

Record this value of inductance and 
the current at which it was measured. 
Repeat this procedure until all the 
possible ranges of current that the 
power supply may require have been 
recorded. . 

When the curve has reached a point 
where the inductance starts to level 
as the current increases, the satura- 
tion point of the choke has been 
reached. Since this determines the 
upper limit of usability of the choke 
under load conditions, this is also the 
point at which the current rating of 
the choke should be checked. Leave 
the load connected for ten or fifteen 
minutes, carefully observing the case 
for signs of overheating. The choke 
may get warmer than body tempera- 
ture, but should not burn the hand or 
get unduly hot. If the actual tempera- 
ture of the choke is desired, fasten a 
thermometer to the case with putty. 
Be careful not to place the thermo- 
meter near the rectifier or any other 
heat producing tube. The temperature 
should be between 160° and 170° F. 

The previously- described plot will 

SELECTED BARGAINS 
MODERNIZE YOUR AMPLIFIER . . . 

Get the Fun and Satisfaction of -a 
Precision Job Well Done 

For Only $5.95! 
Replace your volume control with this miniature 
precision Daven Attenuator only 1 7/16" dia. It is 
a 22 -step, 50,000 ohm potentiometer with a 23- 
point wiping-contact switch that selects precision - 

volume -leve differencee(3 db) per step. 
one 

OREOVER 

to c 
you can 
o the 23 contact studs, 

shell, solder uds,d and add nets a to make 
yourself a Loudness Control which, with this 
stepped potentiometer, can be an absolutely accu- 
rate inverse of the Fletcher Munson Hearing Curve. 
Bran new, and you pay less than half of $5.95 the Air Force's cost! Only 

HAVE FUN WITH YOUR SON 
And Your Nephew and the Boy Scout Troop. Teach 
and /or learn code and then use these TG -5's to set 
up your own communication network and to take 
along on field trips. Each is a little box with code 
chart pasted inside cover, with a sending key, a 
receiving earphone, and a buzzer to tell you when 
to respond to a call. Each has a pleasant- sounding 
tone generator and a sensitive SPDT relay so only 
2 ma down the 2 -wire line makes your own self- 
contained dry cells ring your buzzer. A barrel of 
fun and in like -new condition at a value- $5.95 selected surplus bargain. Each only 

ONE -WAY STREET FOR ELECTRONS! 
Operate Transistors, DC Relays, Meters, etc. 
From Your AC Line . . Or Detect Radio Sig- 
nals New extra -high peak - inverse JAN 
Germanium Diode INTO stands 100 v peak 
and gives you up to 30 ma average current! A 
terrific buy gives them to you new and guar- 
anteed at the bargain rate of only $2.98 8 for .lv 
THE BEST. HANDIEST CARBON MIKE 

RS -38. Used in CAA towers. Fits in the palm of 
your hand! Has press-to-talk button on top, and a 
springy curled cord only 1 ft. long which stretches 
to 41/2 ft. With standard PL -68 3- circuit plug 
at other end. Like new and guaranteed. $2.50 Terrific buy at only L Y 

the 2 HOTTEST RECEIVERS 
IN SURPLUS ! ! I 

Extremely easy to make power supplies for both. 
Both come with schematics and instructions for the 

smé le modfi ltion required. Both are super-sensi- 
tive, as 
2 METERS: R -28 /ARC -5, 100 -156 mc, in excellent 
condition with all 10 tubes. 4- channel crystal con- 
trol. 
420 MC: CPR- 46ACJ, double conversion, 2 IF's, 3 
lighthouses, brand new with ALL 12 TUBES! 

YOUR CHOICE $995 I BOTH FOR$1795 
ONLY.... EACH 

RE -TUNE 30 W. TY XMTR TO 220 OR 440: 
or start your own TV station! Four 8025 UHF tri- 
odes, two as 250 -385 mc P -P 05e. drive, two as PA 
which is grid -mod. by 3 -tube video, and plate -mod. 
by 3 -tube sync. amplifiers. A super buy. New! 
With all tubes, schematic and instructions to make 
a powerful 420 MC Transmitter. d! i 5.75 
only D / 1 

Frequency Meter and Test Oscillator! 
115 V., 50 -800 cy. power supply. In freq. 
meter section, crystal oscillator beats VFO. 
Ose. section pua Out sine or pulse modulated 
RF. With tubes, headset, cords, adapters, radi- 
ators, etc. and INSTRUCTION BOOK. 
LU -3, 465 -498.5 MC $19.95 
LU -1, 470 -493.5 MC 17.95 

COMMAND SET SPECIALS! 
Receivers -with all tubes 

1.5 -3 mc. Excellent condition $9.95 
3 -6 me. Excellent condition 4.95 
100 -156 mo. Excellent condition 9.95 

Transmitters -with all tubes 
2.1.3 me. Excellent condition $9.95 
3 -4 mc. Excellent condition 6.95 
4 -5.3 mc. Excellent condition 4.95 
5.3 -7 mc. Excellent condition 4.95 
7 -9.1 ne. Brand new 7.95 
12 VOLT DYNAMOTOR: For Command Receiver. 
With exact base to attach. 
Special. Only $ 5.9 5 
All shpts. FOB whse. Send 25% dep. with all COD 
orders. Item sub. to prior sale 6 change of price 
without notice. Min. order $2.50. 

ARROW SALES, INC. 
Western Mailing Address, 

Box 3007 -R NORTH HOLLYWOOD, CALIF. 
Central Mailing Address & Sales-Showroom 

2441 S. MICH. AV., Dept. R., CHICAGO 16, ILL. 
California Distributors' Stores 

G. L. Electronics, Inc., 1632 Venice, Los Angeles 
P.A.R.T.S., Inc., 2005 Empire Ave., Burbank 

TELEVISION 
PREPARE FOR A GOOD JOB1, 

BROADCAST ENGINEER 
ELECTRONICS RADIO SERVICING 

Television Servicing 
(Approved for Veterans) 

BUILDING AIRCONDITIONED 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALT. 17, MD. 

RADIO & TELEVISION NEWS 
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accurately show the point of satura- 
tion and how the inductance of the 
choke varies under different load con- 
ditions, and from this it can be readily 
determined if that "junk -box" choke 
can be used in the power supply and 
whether it meets the design require- 
ments. 

REFERENCES 
Millman, Jacob â Seely, Samuel; "Elec- 

tronics," McGraw -Hill Book Company. 
"Radio Amateur's Handbook," The Ameri- 

can Radio Relay League. 30 

HUM PRECAUTIONS IN PREAMPS 

By RICHARD WILKENS, ET /2,USN 

HERE is a novel circuit that can be 
applied as the final stage of a pre - 

amp when hum precautions have been 
adopted but without notable success. 

Ri selects the phase and amplitude 
of the 60 -cycle voltage and applies it 
to V,5. Hum cancellation occurs at the 
common cathode circuit of V,. An abso- 
lute zero hum should be obtained. A 
6J6 can easily be employed in the same 
socket where a 6C4 is used as a cathode 
follower. Similarly, a 12AU7 or 6SN7 
can be used in their respective socket 
sizes or the circuit can be added to just 
about any preamp now on the market. 

Frequency response is not affected 
in any way at zero hum conditions. 30 

Circuit for eliminating hum in a preamp 
(A) and alternate filament circuit (B). 
Positive bias on filaments can be ob- 
tained either from the cathode of output 
amplifier or high resistance voltage di- 
vider from "B+" to ground. Not more than 
+20 volts is advised. Refer to article. 

INPUT 

6+ 
250V. 12AU7 

65N7 
OR 

VIA VIa 6J6 

Cl C2 

R 1 

APPROX. 
+20V. 

6.3V. 
FILAMENT 

(A) 

APPROX. TO GRID COUP - 
+20V. LING CAPACITOR 

6.3V. 
FILAMENT 

ALTERNATE FILAMENT CIRCUIT 
(0) 

R,- Normal cathode follower grid resistor or 
470,000 ohm, 1/2 w. unit 

Re- 22,000 ohm, 1 w. res. 
Rs- 470,000 ohm, 1 w. res. 
Rt -5000 ohm pot 
Ci- Normal cathode follower capacitor or 

.1 ¡dd., 400 v. unit 
Ci -a yfd., 400 y. capacitor 
T, * -6.3 v. winding on power trans. 
Rs *,R6* -1000 ohm, I w. res. 

For circuit of (B) 

October, 1956 

S#ONIAY PICTURE or PATTERN 
at any time-ON ANY TV SET 

aYI+A SCAN 

rK For Servicing Black & White and Color TV 

For Merchandising and Advertising Promotions 

For Paging, Educational and Industrial Use 

New 
MODEL 1000 

3 SLIDE 

TRANSPARENCIES 

ARE SUPPLIED 

1. Indian Head Pattern 
2. White Dot Pattern 
3. White Line Crosshatch 
Plus One Clear Acetate 

These are broadcast quality 
and assure high- definition 
TV images. You can also 
transmit slides of any 
subject you wish. 

VIVA-SCAN 
PICTURE AND PATTERN 

VIDEO-GENERATOR 

MODEL 950 

Simplify and speed servicing with this unique, new, 
COMPLETE FLYING SPOT SCANNER. Produces com- 
posite video and sync signal that operates any 
standard VHF black and white or color TV receiver. 
Easily reproduces standard Indian Head test pat- 
tern or any other pattern -in home, shop or store - 
for proper TV set alignment; enables you to make all 
color TV static and dynamic convergence adjust- 
ments with stable White Dot and White Line pat- 
terns. Can be used with one or more standard TV 
receivers or fed into master antenna system. Repro- 
duces from any film transparency. Transmits mes- 
sages typed or written on clear acetate. 
Size: 161/2 in. long, 10% in. high, 91/2 $19 
in. wide. Net wt. 28 lbs. NET 

Model 950 Dyna -Scan Pickup and RF Generator Only 

Make your own picture and pattern generator. Just 
connect Model 950 to any properly modified 10 -inch 
TV set which acts as your external flying spot 
scanner. Size: 3% in. high, 101/2 in. wide, 5 in. deep. 
Complete with 3 slide transparencies $6995 and 1 clear acetate. Net wt. 5 lbs..... NET 

See Your Distributor or Send For Bulletin 1000 -N 

B &K MANUFACTURING CO. 
3726 N. Southport Ave. Chicago 13, Illinois 

Makers of DYNA -OUIK, CRT, CALIBRATOR and DYNA -SCAN 

SURPLUS 
Army- Navy -Air Force 

Electronics Equipment and Components 
Test Sets, Motor Generators, etc. 

Sold in lots or units 
Send for Catalog 

ELECTRO -CRAFT COMPANY 
5 Milton Avenue Dorchester 24, Mass. 

Phone Talbot 5 -3410 

NEW & BETTER TEST CONNECTOR 
Ask your jobber for the new E -Z 
HOOK Test Probe. Patented hook 
design . Stays On . easier to 
use . safer. Ideal for scope and 
meters. Built -in Terminal Board 

saves time -money . easy 
to build Own detector and special 
test assemblies. The most for $1.39! 
E -Z HOOK TEST PRODUCTS. 
LM, 1538 Woodburn Ave., Coving- 
ton, Kentucky. 

EASY TO LEARN CODE 
It is easy to learn or increase speed 
with an Instructograph Code Teacher. 
Affords the quickest and most prac- 
tical method yet developed. For be- 
ginners or advanced students. Avail- 
able tapes from beginner's alphabet 
to typical messages on all subjects. 
Speed range 5 to 40 WPM. Always 
ready -no SRM. 

ENDORSED BY THOUSANDS! 
The Instructograph Code Teacher lit- 
erally takes the place of an operator - 
Instructor and enables anyone to 
learn and master code without fur. 
ther assistance. Thousands of successful operators bays 
"acquired the cade" with the Inatructograph System. 
Write today for convenient rental and purchase plana. 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 
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POCKET SIZE 

Rejuva -Check 
TESTS REPAIRS 

REJUVENATES 
ALL PICTURE TUBES 

right on the job! 

Combat Helmet 

Two -Way Radio 

REJUVA-CHECK does 
everything the big instru- 
ments do and then some! 
TESTS cathode emission. 
Indicates leakage between 
elements. Estimates re- 
maining useful life of CRT. 
REPAIRS by removing 
cathode surface contam- 
ination. Clears inter -ele- 
ment shorts and leakage. ; TRY 

and gives : BEFORE 
new life to weak, dim tubes : YOU 
by restoring emission. . 
Simple and easy -to- use!: 

SEND 
: NO 

MONEY 

FREE 
10 -DAY 

SERVICE 
: TEST 

REJUVENATES 

BUY 

Mail Coupon Now! No Obligation! 
CENTURY ELECTRONICS CO., Inc. 
111 Roosevelt Ave., Dept. RN -10 
Mineola, N. Y. 
OK, rush REJUVA -CHECK for FREE IO day 
use on my toughest service calls. After 10 days, 
I will send $7.95 plus postal charges or return 
it without obligation. 

Name 

Address 

City State 
SAVE POSTAL CHARGES! Enclose $7.95 with 
coupon and we pay all postal charges. Same 
NO -RISK refund privilege. 

help your heart fund 

help your heart 
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GI talks into a thumb -sized microphone that slips easily under his helmet when not 
in use. Inset shows the two small units that snap into a special plastic combat hel- 
met. Top case holds the earphones, switches, and the 3 penlite -sized batteries used 
to operate the equipment. Lower case contains the transmitter and receiver circuits. 

Lightest known military radio weighs less than a 
pound and has an operating range of up to one mile. 

DEVELOPED by the Army's Signal 
Corps Engineering Laboratories, the 

AN /PRC -34 is the first two -way mili- 
tary radio small enough to fit into a 
helmet and light enough to make this 
feasible. It was designed to give 
a GI reliable short -range communi- 
cations without loading him down with 
a shoulder -slung or back -pack radio. 

The set's electronic components are 
packed into two fiat aluminum cases 
measuring 33/4 x 23/4 x 3/s inches. They 
snap as earpieces inside a special hel- 
met. The first case contains three cir- 
cuit units; the i.f. /discriminator and 
audio, the mixer and r.f. output, and 
the transmitter. The second identical 
case holds the batteries, operating con- 
trols, earphones, and microphone jack. 

The operating range of the set is 
several hundred yards from helmet -to- 
helmet or up to a mile from helmet to 
bigger radios. Three penlite -sized bat- 
teries are capable of powering the set 
for a full half day with continual re- 
ceiving and occasional transmitting. 

Block diagram of Army Signal Corps helmet 
radio AN /PRC -34. Completely transistorized 
FM superhet receiver and l -tube e.c.o. used. 

TRANS 

N1 ER 

TTER MODULATOR 

I 0.FC. AMPLIFIEF 

DISCRIMINATOR 

RECEIVER 
OSCILLATOR 

NIKE 

The set's antenna is built into the 
helmet and is not ordinarily visible. 
For additional range up to about a 
mile, an auxiliary vertical antenna is 
available that screws into the top of 
the helmet. Under these conditions, 
powerful stations may be received at 
even greater distances. 

The receiver consists of an FM su- 
perhet with a sensitivity of 10 micro- 
volts. It is completely transistorized. 
The transmitter consists of an elec- 
tron- coupled power oscillator with 
a.f.c. for frequency stability. It uses 
one tube: a Raytheon 6051. pentode. 
Frequency modulated power output is 
100 milliwatts. Twelve different chan- 
nels can be used in the 38 to 51 mc. 
range by replacing two units. 

Provision is made for a soldier to 
transmit a short c.w. tone to acknowl- 
edge a message. This safety measure 
would be used when voice transmission 
might give away the GI's position. 

The two -way radio set is mounted 
in a tough plastic helmet shaped some- 
what like a football helmet. It pro- 
vides about the same protection from 
shrapnel, bullets, and flying debris as 
the conventional steel helmet. 

One possible military application of 
the helmet radio might be to provide 
radio communications for every mem- 
ber of a special combat unit. The lit- 
tle radio can "net in" with standard 
Army radios. Messages from a sol- 
dier's helmet set could be picked up 
behind the lines and leap- frogged over 
long distances to any point in the bat- 
tlefield network. -3Ó- 
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SPECIAL OFFER TO 
READERS OF RADIO & TELEVISION NEWS 

5 months of POPULAR BOATING only $1.00 
This is your special invitation to "sign on" as a Charter 

Subscriber to POPULAR BOATING -the new Ziff -Davis 
monthly for everyone who enjoys life on the water. 

Whether you're a beginner or an "old salt" ... prefer out- 
board, inboard or sail ... you'll find this the magazine you 
and your family have been waiting for. POPULAR BOATING 
is the first new major boating publication in more than a 
generation -will bring you a completely fresh approach to 
the whole world of boats -from dinghy to power cruiser. 

Published by the same firm that has made RADIO 8s 
TELEVISION NEWS tops in its field, POPULAR BOAT- 
ING will feature money- saving how -to articles that point the 
way to more fun, greater safety afloat ... new construction 
ideas ... information on repairing, improving, fitting out your 
boat ... monthly classes on seamanship and boat handling 
by expert boatmen ... exciting boating yarns that will trans- 
port you to every corner of the world where there's fun and 
adventure on the water ... regular features on new products, 
junior activities, maintenance, fishing, free aids to better 
boating, and much more! 

The first issue of POPULAR BOATING will be launched 
October 2. Here are just a few of the exciting articles you'll 
enjoy in that issue: 

* BREAKING THROUGH THE "WATER 
BARRIER " -America's best -known racing 
writer, Hank Bowman, describes the perils 
of high speeds afloat. 

* SHOULD YOUR FIRST BOAT BE 
POWER OR SAIL ? -Two top boating 
writers defend their favorite craft in a hot 
debate. 

* OUTBOARDS UNLIMITED -- There's no 
limit to the fun outboarding offers. Here's 
how to enjoy it more fully! 

* GUY LOMBARDO'S GREATEST 
BOATING MOMENTS -In this exclusive 
article, the famed musician and boatman 
recalls the most thrilling moments in his 
racing career. 

* ANN DAVISON'S NEXT BOATING 
VENTURE --An exclusive first -hand re- 
port by the only woman ever to sail the 
Atlantic alone! 

(a 51.90 single copy value!) 

SPECIAL $1.00 OFFER 
But as a regular RADIO 8s TELEVISION NEWS reader, 

you can climb aboard POPULAR BOATING for a trial 
cruise at a not- to -be- repeated introductory rate -5 months 
for only $1.00. You get the big 50e January Boat Show Issue 
at no extra cost, too! All told, by taking advantage of this 
offer you save a whopping 47% over established rates! 

And if you act now, your name will be entered as a Charter 
Subscriber. You'll be sent a special Charter Subscription 
Certificate . . . and, most important, you will be sure of 
receiving POPULAR BOATING's Volume I, Number 1- 
certain to become a real "collector's item." 

So use the coupon below to subscribe now. See how much 
boating enjoyment a dollar buys you in new, exciting 
POPULAR BOATING. 

As you can see, POPULAR BOATING will offer readers far 
more than any other publication in the field . .. yet will cost 
less. At regular rates, POPULAR BOATING will sell for 35c 
on newsstands (Special Show Numbers: 50e) and $4.00 a year 
by subscription. 

A NEW MAGAZINE BY THE PUBLISHERS OF RADIO & TELEVISION NEWS 

Welcome aboard as a 
Charter Subscriber! 

Fill out and 
mail this coupon TODAY 

POPUL:IR 
BOATING 366 Madison Avenue 

New York 17, N.Y. 

CHARTER SUBSCRIPTION ORDER FORM 
Yes, please enter my Charter Subscription to POPULAR BOATING 
-starting with Volume I, Number I, to appear in October -at the 
special rate of five months for only $1.00. Also send me my Charter 
Subscription Certificate. My dollar is enclosed. 

Name 

Address 

City Zone State 
RN -10 -6 
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BEWARE 
OFD IMITATIONS 

There Is Only One 

Original DEPENDABLE 

!!NO 015E" 
Insist On 
New 114 New NO -NOISE 

TUNER - 
TONIC 

with 
PERMA -FILM 

Cleans, lubri- 
cates, restores 
all tuners in- 
cluding wafer 
type. 
Positively 
won't change 
or affect ca- 
pacities, in- 
ductance or re- 
sistance. Won't 
harm insula- 
tions or pre- 
cious metals, nor attack plastics. For 
television, radio and FM. Eliminates 
all noise, oxidation and dirt indefinitely. 
Non- toxic! Non -inflammable! 325 Insures trouble -free perform- 
ance! 6 oz. Aerosol Can. 

Net to servicemen 

Extra economical because a small 
amount does the job. 

VOLUME CONTROL and 
CONTACT RESTORER 

with PERMA -FILM 

CLEANS! 
LUBRICATES! 
PROTECTS! 

This new, improved product is NOT a 

carbon -tet solution. S t i l l $225 
available in the new 6 oz. 

spray can. Net to servicemen. 

2 oz. bottle, net to servicemen. 
$100 

I 

Also available in 8 oz. bottles and quart 
cans. 

Af your nearest Distributor! 

Electronic Chemical Corp. 
813 COMMUNIPAW AVENUE 

JERSEY CITY 4, N. J. 
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Aill0kOk Literature 

PICTURE TUBE GUIDE 
The third edition of its "Reference 

Guide for Television Picture Tubes" 
has been announced by CBS -Hytron, 
a division of Columbia Broadcasting 
System, Inc. 

Revised and brought up to date, this 
guide provides pertinent data on 258 
magnetically deflected picture tubes, 
irrespective of make. As an additional 
aid to the TV service technician, bold- 
face print indicates the differences 
among similar tube types. 

This new edition can be obtained 
through CBS tube distributors or by 
writing the Advertising Service De- 
partment, C. S- Hytron, Salem, Mass. 
Ask for Bulletin PA -2. 

"GUIDE TO GOOD BUSINESS" 
The Merchandising Department of 

Electronic Product Sales, Sylvania 
Electric Products Inc. has announced 
a second printing of its booklet, "A 
Guide to Good Business." 

The first 50,000 printing of this 20- 
page booklet was exhausted soon after 
its initial offering but another 50,000 
copies are now on hand for free dis- 
tribution. Write the Sylvania Central 
Advertising Distribution Department, 
1100 Main Street, Buffalo, N. Y. for a 
copy or contact your local Sylvania 
distributor. 

CRONAME BOOKLETS 
Croname, Incorporated, 3701 Ra- 

venswood Ave., Chicago 13, Illinois is 
offering two colorful booklets of in- 
terest to the electronics industry. 

The first, entitled "CroRoto Em- 
bossed Pattern Metals for Contempo- 
rary Design," discusses the use of 
stock embossed patterns for decorative 
trim and functional metal parts and 
illustrates some of the many patterns 
available. This booklet is available 
from the CroRoto Division, Dept. #20, 
of the company. 

The second booklet, "Primitive Art 
to Improve Today's Products," illus- 
trates the applications of decorative 
glass. Dept #20 of the company's 
Glass Studios will supply copies of 
this publication. 

Both booklets are available without 
charge. 

C.R.E.I. COURSES 
Capitol Radio Engineering Institute, 

3224 Sixteenth St., N.W., Washington 
10, D. C., has issued a colorful 64 -page 
booklet which describes in some detail 
its residence courses for the 1956 -57 
school year. 

Included in the brochure is informa- 
tion regarding the school and its fac- 
ulty, details on its laboratories and 
physical equipment, an outline of the 

course, entrance and graduation re- 
quirements, diplomas and degrees, and 
miscellaneous data on housing, vaca- 
tions, placement bureau, etc. and in- 
formation on the city of Washington. 

A free copy of this publication will 
be forwarded without obligation upon 
request. 

GENERAL CEMENT DATA 
A colorful 80 -page catalogue which 

describes thousands of radio and tele- 
vision aids is now available from 
General Cement Mfg. Co., 919 Taylor 
Avenue, Rockford, Ill. 

Among the new products included 
for the first time are the firm's "Klip- 
zon" self -holding prods and connectors, 
printed circuit repair kits, and phono 
drive kits. Copies of Catalogue No. 
157 may be obtained either from the 
firm's distributors or from the com- 
pany direct. 

TEST INSTRUMENTS 
The Shasta Division of Beckman In- 

struments, Inc., P. O. Box 296, Station 
A, Richmond, Calif., is offering a new 
4 -page, 2 -color catalogue describing its 
line of electronic test instruments, in- 
cluding expanded scale volt and fre- 
quency meters, v.t.v.m.'s, oscillators, 
resistance bridges, power supplies, 
wideband amplifiers, a WWV receiver, 
and a decade inductor. 

Copies of this publication are avail- 
able without charge upon written re- 
quest to the manufacturer. 

TRANSISTOR COMPONENTS 
A four -page brochure containing 

technical information on 59 compo- 
nents designed especially for use in 
transistor circuits is now available 
from Thordarson -Meissner of Mt. Car- 
mel, Ill. 

Among the items listed are 36 audio 
transformers, 10 i.f. transformers, 7 
ferrite antenna coils, 5 oscillator coils, 
and 1 midget variable capacitor. These 
parts are suitable for industrial appli- 
cations or as replacements in radio 
and TV equipment and original parts 
in experimental and hobby circuits. 

WESTON PANEL METERS 
Weston Electrical Instrument Corp., 

a subsidiary of Daystrom, Inc., 614 
Frelinghuysen Ave., Newark 5, N. J., 
is now offering a new bulletin cover- 
ing its more popular styles and ranges 
of panel instruments in sizes from 21/2" 
to 4% ". 

The bulletin (A -7 -F) contains com- 
plete specifications on all a.c. and d.c. 
instruments including rectifier type a.c. 
and thermo units, power level meters, 
vu and db meters, frequency meters, 
and wattmeters. Also included are di- 
mensional diagrams, typical full -size 
scales, and detailed data on instru- 
ments for high frequency measure- 
ments. 

CERAMIC CAPACITORS 
Skottie Electronics, Inc. of Peck - 

ville, Pa., has just issued a six -page 
catalogue which describes its line of 
ceramic capacitors. 

A complete selection of disc, tubu- 
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lar, and plate types of ceramic units is 
included in the listing which covers 
capacitors for temperature compensat- 
ing, stable capacitance, high voltage, 
printed circuitry, and special custom- 
ized applications. 

ELECTRICAL INSULATION 
An illustrated, 20 -page catalogue on 

electrical slot insulations, wedges, and 
fabricated parts with selection guides 
and order data is being offered with- 
out charge by Insulation Manufactur- 
ers Corporation, 565 West Washington 
Blvd., Chicago 6, Ill. 

Electric motor and equipment man- 
ufacturers, appliance designers, radio 
electronic and electrical engineers, and 
motor rebuilders will find this cata- 
logue helpful as a reference and source 
book. 

Write the Publications Department 
of the company for a copy of this book. 
Specify "Catalogue 19." 

VARIABLE TRANSFORMERS 
Standard Electrical Products Com- 

pany, 2240 E. Third Street, Dayton, 
Ohio, has just issued a new 22 -page 
catalogue covering its expanded and 
redesigned line of "Adjust -A- Volt" 
variable transformers in auto, isolated, 
and metered models for bench and 
panel mounting. 

All single and ganged units are illus- 
trated and described with photographs, 
dimension drawings, and wiring and 
circuit diagrams. Included for the first 
time are the new basic motorized vari- 
able transformers. A complete specifi- 
cation and application index is also 
included. 

A copy of this catalogue is available 
without charge upon written request 
addressed to Mr. Solen M. Goffstein in 
care of the company. 

GEE -LAR CATALOGUE 
Gee -Lar Mfg. Co., 400 S. Wyman 

Street, Chicago, Ill., has just issued its 
Catalogue No. 57 which lists almost 
200 different styles, shapes, and sizes 
of radio -television knobs. 

In addition, the 16 -page, red -and- 
black, fully illustrated brochure con- 
tains a large selection of the firm's 
switches, speaker kits, and other serv- 
ice aids. 

Copies of the catalogue are avail- 
able without charge either from the 
company's parts distributors or 
through the manufacturer direct. 

REPLACEMENT CAPACITORS 
The latest edition of its widely used 

"TV Replacement Capacitor Manual" 
has been issued in a new format by 
Sprague Products Company, 51 Mar- 
shall street, North Adams, Mass. 

The 63 -page booklet in its handy 51/2" 
x 81/4" pocket size covers 6589 different 
TV sets made by 88 manufacturers. 
The tables are broken down into two 
sections. In the electrolytic section, 
each manufacturer is listed alphabeti- 
cally with Sprague replacement capac- 
itors fully described and cross refer- 
enced to original part numbers. The 
ceramic section also lists the sets al- 
phabetically by make but the Sprague 
October, 1956 

COMMAND 
ARC-5 TRANSMITTER 

T- 20...4 to 5.3 MC 
T- 21...5.3 to 7 MC 

$595 
New 

Used $3.95 
3 to 4 mc. like new $5.95 

Excellent Brand 
Used New 

$14.95 $19.95 
7.95 9.95 

TRANSMITTERS 
T -23 /ARC -5 UHF 2 METER TRANSMITTER - 
This terrific command transmitter has turret 
switching coils for all stages. Uses 1625 Ose., 
1625 Tripler, 832A Tripler, 832A Final. Range 
100 -156 mc. 4 Channels are provided using 4 
separate coils in an automatic turret using 12 
or 24V motor or a manually operated system. 
These coils can very easily be re -wound for 6 
and 10 meters. Complete with all Tubes. Ex- 
cellent condition, $9.95. $13.95 Brand New 9 K28- Companion receiver for above. Used 
Excellent $11.95 

RECEIVERS 
520 -1500 KC 
1.5 -3.0 MC 

MN- 26- C- Remote Control Navigational Di- 
rection finder and communication receiver. Man- 
ual DF in any one of three freq. bands, 150 to 
1500 KC. 24V. Self contained dynamotor supply. 
Complete installation, including receiver, control 
box, loop, azimuth control, Left -Right Indicator, 
plugs, loop transmission line and flex. shafts, 
oper. & main. manual. Ideal for use in boats, etc. 
BRAND NEW $39.50 
MN -20 -E Loop. Brand New 4.95 
MN -52 -Crank Drive. New 2.50 
MN -28 -C 6.95 
MN -26 -C Rcvr., New 19.95 

RCA MOBILE RECEIVER 
30 -41 mc. AM Crystal Controlled. Exc. $14.95 
each. 

DYNAMOTOR FOR ABOVE 
6V DC Input -250 V DC Output. Exc. $9.95 each. 

RCA MOBILE TRANSMITTER 
30 -41 mc. AM Crystal Controlled. Exc. $14.95 
each. 

DYNAMOTOR FOR ABOVE 
6V DC Input -375 Volts 250 ma Output. Exc. 
$12.95 each. 

ALL 4 ABOVE UNITS $44.50 

SURPRISE PACKAGE 
20 lbs. of MISCELLANEOUS ELECTRONIC 
EQUIPMENT - WORTH MUCH $ 95 MORE than this low price of ONLY I r 

A Sweet Oscilloscope Deal 
INDICATOR UNIT. For conversion to test scope, 
panadapter, analyzer, etc. Double deck chassis. 
5CP1 mounted in tube shield. Less small tubes 
and crystal, but complete with 5CP1. e9.95 
Exc. Coud each 

APG 5 or 15 CAVITY 
10 Cm. 2C43 ose Xmitter, 2C40 Loc. Ose. Rec. 
1B27 TR; tunes 2400 to 3000 MCS, less tubes. 
Price $4.95 

Radio Receiver 11 -tube UHF tunable 234 -258 MC 
receiver with schematic. 
Complete with tubes. 3 ea. of 6AK5, $6,95 
7 ea. of 9001, 1 ea. of 12A6, Like new 

AN /APRSA- Airborne superhet radar search rec. 
Freq. range 1000 to 6100 MC. Rec. has a 10 
MC IF band width operating from 80/115V AC, 
single phase 60 to 2600 cps, and one amp. at 
26V DC-complete with $149.50 
RT- 24 /APX -2 1FF EQUIPMENT. 44 tube trans- 
ceiver, 11 -6AG5, 19 -0C4, 7 -6J6, 2 -9006, 1- VR150, 1 -5Y3, 1 -2021, 2 -2C26 with 
usable parts, tube sockets, relays, coax fittings, 
condensers, resistors, etc. 24 volt Blower motor, 
24V gear train motor. Power transformer 400 
to 2400 cycles. 
Original govt. cost $750.00. $14.95 Brand New. Complete with tubes, ea. 

Freq. Meter -Cavity tuned -absorption type - 
110V AC 60 cycle 150 to 240 Mc. $14.95 Like New ea 
100 to 127 Mc -Like New $14.95 

PE -109 Inverter 12VDC input, 115V, 1.5 amps., 
single phase, 400 cycle output, 
Brand New $39.50 

BC929 RADAR, $9.95 
BC -929 A Radar Indicator Scoop. This unit could 
be rebuilt into a fine test scope. It is an ideal 
size. 8x9x14 priced with tubes 2 -6SN7, 2- 
6H6, 6G5, 6X5 and 2X2. This is a red hot buy. 
Scoop Price. New $9.95 

RT -1 /APN -2 TRANSCEIVER 
150 -187 mc. Complete w/24 Volt Blower, 6 ea. 
6AC7, 1 ea. 6116, 1 ea. 6V6, 1 ea. 6SL7, 3 ea. 
956, 1 ea. 2C26, 1 ea. 5W4 and 1 ea. 6SN7. 
Various other usable parts: Exc. $9.95 each. 

TS -170 -TEST OSCILLATOR -Battery operated, 
crystal controlled 3 frequency ranges, 332.6, 
333.8 or 335.0 mc. $16.95 New 

LORAN APN -4 
FINE QUALITY NAVIGATIONAL 

EQUIPMENT 
Determine exact geographic position of your boat 
or plane! Complete, BRAND NEW installation 
consists of 1D -6B /APN -4 Indicator; R -9B /APN -4 
Receiver; PE -206 Inverter; Set of Plugs; Visor 
for Indicator; Operation manual; $129 50 Brand New, Export packed 

1D6B INDICATOR, R98 RECEIVER, $69.50 
Excellent 

U.S.N. MODEL 6 TUBE SHIP 
RECEIVER -MODEL RALS 

The Ideal commercial re- 
ceiver for experimenters, $2995 Exc. 
hams, aviation, marine, etc. i with tubes 
Two tuned RF stages -band switching panel -DB meter, AVC level control antenna and RF 
controls -audio tuning control- sensitivity con- 
trols including an AC -DC filament voltmeter with 
range of 10 volts. Frequency Range covers 300 
KC to 23 MC. 

Type 
BD-77 
BD-83 
DM-35 
DM-37 
DM-64 
DM-34 
DM-65 

DYNAMOTORS 
Input Output 

12 VDC 1000 VDC 350 
12 VDC 375-150 MA 
12 VDC 625 VDC 225 
24 VDC 625 VDC 225 
12 VDC 275 VDC 150 
12 VDC 220 V 80 MA 
12 VDC 440 MA 

Excellent New 
MA $14.95 

1.95 $4.95 
MA 9.95 19.95 
MA 6.95 9.95 
MA 3.95 5.95 ... 2.95 4.95 

14.95 19.95 

MOBILE HEAVY DUTY DYNAMOTOR: 14 V. 
INPUT -output: 1030 VDC 260 MA. Tapped 515 V. 
215 MA. use or 6 V DC INPUT -500 V. 175 MA. 
While they last- DM -42- Excel. Condition. $4.95 
Brand New $9.95 

TS -76 -Test Equipment. Exc. $14.95 
TS -45 -Test Equipment. Exc. 19.95 

HEADPHONES 
HS -23 -2000 ohm. Brand New $5.45 
HS -33 -600 ohm. Brand New 5.45 

NATIONALLY ADVERTISED 
TUBES 

371 
715A 
2J26 
2J31 
417A 
730A 
720DY 

39 
56 
58 
954 
955 
957 
1625 
1626 
1629 

6465 
6F8 
6SK7GT 
2516 
6J 6 

6K7 
6SK7 
125F7 
12567 
VR105 
VR15O 

3BP1 
3CP1 
3EP1 
3HP1 
5AP1 
5BP1 
SCP1 

5195 
ea. 

4 for $700 
211 
801 
446 
7193 
2X2 
EF5O 
1E1 
1F4 
IFS 

12A6 
9006 
884 
164 
1G6 
IH4 
1H6 
6C4 
6H6GT 

65H7 
6SL7 
125K7 
6AK5 

10 for 
$250 

10 for 
$350 

6K6 
15N7 
2051 
2050 
9001 
6B4 

10 for 
$500 

$45.00 HI -FI Headset for only $7.95 
Uses annular grooved plastic fibre comes with 
voice coils as in speakers, and brand new chamois 
ear pads to obtain spacing for correct acoustical 
load. GIVES FINEST MUSIC REPRODUCTIONS! 
Each capsule wired separately, with plug for bin- 
aural sound. Imp.: 300 Ohms per unit or 600 
Ohms when wire series. 
Brand new in original carton 
USED EXC. COND $4.95 

$7.95 

Be 906 Cavity type freq. meter. 144 Mc to 235 
Mc. Complete with antenna and operating manual. 
Brand new -Orig. factory pack $9.95 ea. 

OIL FILL CONDENSERS 
1 MFD @ 3600 V $0.98 

12 MFD @ 600 V .98 
20 MFD On 600 V .98 

8 MFD @ 600 V .49 

TS -9 Handset- Complete with cord & Butterfly 
witch. Brand New Original Cartons $5.95 

10 for $55.00 
Used excellent $4.95; 10 for $40.00 
T -26 Mobile Chest Mike Brand new $1.29 
BC -1033 68 to 80 MC receiver, less tubes, 
excellent ea. $3.95 

WRITE FOR NEW BULLETIN 

ALL ITEMS F.O.B. CHICAGO 
25% Deposit required with orders 

R W ELECTRONICS 
Dept. N, 2430 S. Michigan Ave., Chicago 16, III. 

PHONE: CAlumet 5- 1281 -2 -3 
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Have you had the 

Chassis Touching 
JITTERS 
/Lately? 

LR -5 VARIABLE TRANSFORMER 

with isolated primary winding lets you 
service any TV or radio set made with- 
out a chance of a "bite" no more 
chassis touching jitters. 

Delivery from stock of 
your favorite jobber. 

This husky 1/z KVA electro- statically 
shielded unit is "Must" test equipment 
for thousands of service men. Intermit- 
tent operating TV or radio sets are 
checked by dropping line voltage to 105 
V or lower to detect a faulty oscillator. 
Also used to cook a set at 130 -140 V to 
break down intermittent part. On any 
application where either isolation or a 
variable transformer is needed Adjust - 
A -Volt will do the job. Black wrinkle 
finish, jeweled pilot light and convenient 
fuse. Write for new 18 -page catalog 
listing all types and sizes. 

STANDARD 
ELECTRICAL PRODUCTS CO. 

2238 E. THIRD ST. DAYTON, OHIO 
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replacements are grouped according to 
the section of the TV set in which they 
are used. 

Copies of Manual K -102 are avail- 
able without charge from the com- 
pany's distributors or for 10 cents 
apiece from the firm direct. 

MERIT DATA SHEETS 
Merit Coil and Transformer Corp., 

4427 North Clark Street, Chicago 40, 
Ill., has issued four new data sheets of 
interest to the industry. 

Form No. 4 lists the company's cor- 
rect output transformer for use with 
all popular output tubes. Both Merit 
exact and universal types are shown. 
The second publication, Form No. 459 
gives specifications on new input, mod- 
ulation, and plate transformers and a 
high inductance choke for audio and 
industrial applications. 

Forms Nos. 453 and 458 cover the 
HVO -57, a horizontal and high voltage 
output transformer replacement for 
Zenith sets, and the MDF -77 Admiral 
replacement deflection yoke, respec- 
tively. 

PRINTED CIRCUIT GUIDE 
A replacement guide for printed cir- 

cuits used in sets made by 95 differ- 
ent TV and radio maufacturers is be- 
ing offered to service technicians by 
Sprague Products Company, 51 Mar- 
shall Street, North Adams, Mass. 

Manual K -350 is a 12 -page publica- 
tion which measures 51/2" x 81/2 ". Ta- 
bles are arranged alphabetically by set 
manufacturer with original part num- 
bers and descriptions cross -indexed to 
the recommended Sprague replace- 
ments. The back pages of the manual 
show circuit diagrams of each of the 
firm's replacement items, along with 
the values of the resistors and capaci- 
tors in each circuit. 

Copies of this guide are available 
without charge from the company's 
distributors or for a six -cent postage 
and handling charge when ordered 
from the manufacturer direct. 

NEW RETMA STANDARDS 
The Engineering Department of the 

Radio -Electronics -Television Manufac- 
turers Association, 11 West 42nd 
Street, New York 36, N. Y., has is- 
sued three new standards covering the 
method for determining air gap flux 
density and energy (RETMA RS -157), 
battery socket patterns (RETMA RS- 
156), and mechanical considerations 
for transmission lines in microwave 
relay applications (RETMA RS -158). 

The publications are priced 40, 60, 
and 25 cents a copy respectively. Sin- 
gle or quantity orders should be placed 
direct with the Engineering Depart- 
ment headquarters. 

TUBE SELECTION CHART 
A selection chart which lists the es- 

sential characteristics of 75 power rec- 
tifiers and control tubes is being of- 
fered by General Electric Tube Sales, 
1 River Road, Schenectady, N. Y. 

The chart classifies 46 thyratrons 
according to type, lists anode and 
cathode current and voltage ratings, 
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OWN CRYSTAL BANK! 
Assorted FT -241 & 
FT -243. Brand new 
U.S. Govt. surplus. O O Good, useful, popular 9 

95 
Special.. 

ASSORTED CRYSTALS 55.49 
ASSORTED CRYSTALS $2.95 

Command Recvrs. Exeel. Cond. 

Commandl XmtrsM :$13. g. Pa kage.C'..$4.95 
4 -5.3 MC or 5.3 -7 MC. Each 3.95 

C.A.P. 2 -METER VHF PACKAGE DEAL 
RT -19 /ARC -4 TRANSCEIVER: Complete with all 

tubes in cellent like new ondition. 
110 V. 60 CYCLE POWER SUPPLY KIT: 

BOTH units for only $27.50 

G.E. VARIABLE RELUCTANCE 
Model RPX- O50 -A. Equipped with sap - 

phires. Lists 912.50. Only 56.49 
Diamond 

Special 
Stylus for 050 -A. Lists $30.00 

$11.95 

NEW HI -FI CARTRIDGES 
Below wholesale! No distributors, please. 
Dealers and individuals only --6 to a customer. 
Quantities limited. 
RONETTE. Model 2222. European make. 

Output 7.5 V. List $9.00. Our price $3.95 
Model 22840V. Output .7 V. List 

$9.00. Columbia's price 53.95 
Note: above units usable on any 
cngr. 
Mhaodel 

e 
284P. Requires pre -amp. Out- 

put .15 V. Lists $12.50. We sell for $4.95 
SONOTONE. Famous American Model 

2TS. Double Sapphire turnover car- 
tridge. Output .95 V. Tracking force 
.8 gram. Freq. response -2 3 db. 30- 
15000 cps. No pre amp needed. Lists 
$9.50. Get it for only $3.95 

ASTATIC. Model 62 -1. RCA replacement 
3 V. output. Lists $7.00. Only $2.95. 
M10.e AA OC2oM. 

m b1 a 
V 

$ -oau. e t oLnisy 
t 

$4.50 
Model 40 -T. 1 V. out. List $9.50. 
Only $3.95 

Individually Boxed and 
TUBES' 

No Cat In a Bag! 
tested! Sent Postpaid! Individually guaranteed! 

3BP1 $1.97 6VG $ .47 
5654 .77 65N7 .47 
2D21 .97 6J6 .47 
9006 .47 SAGS .47 
6C4 .47 70L7 .77 
6AK5 .47 12A6 .47 
1625 .27 826 .47 

M 

RR 

VACUUM CAPACITORS 
Individually boxed, guaranteed! 

VC-6 -32 Kv. VC -50 -20 Kv. 
VC -12 -32 Kv. VC- 100 -20 Kv. ea. $4r 95 

! 
. 

ASTATIC "VELVET VOICE" CRYSTAL MIKE- 
- put level -52dó. Response 30- 10,000 cps. =d el 200S with switch and desk stand. Hi 

pedanee. Lists at $15.00. New, factory $6.95- 
fresh. Our knockdown price is only. .Postpaid ._ 

"CITIZEN'S BAND!" 
420.465 MC. TRANSCEIVER. This is the fa- 
mous APN -1. In excellent condition, complete 
but less tubes. Just remove the wobulator 
(which alone is worth $2.50!) and add sweep 
generator. Special! Qs) û 
This month only 'P LL x.77 JJ 

II 

III 
li 

All orders FOB Los Angeles. 25./5 deposit equiretl. All items object to prior sale. MIN. 
IMUM ORDER $3.00. 

OPEN FRIDAY NITE TILL 10 P.M. 

ELECTRONICS 
(..Citead,CTJea. 2251 W. WASHINGTON 

LOS ANGELES 18, CALIFORNIA 
BLVD. 

WHEN YOU 

ORDER 

BY MAIL .. . 

please print your name 
and address clearly, be 
specific in your order, en- 
close proper amount, al- 
low ample time for de- 
livery. 
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and gives the average control charac- 
teristics of each tube. There are 29 
ignitrons listed according to classifica- 
tion, welding -control tubes, frequency - 
changer welding tubes, and power rec- 
tifier tubes. Maximum ratings are 
given for each ignitron. 

RCA TRANSMITTING TUBES 
The RCA Tube Division, Harrison, 

N. J., has announced the publication 
of "RCA Transmitting Tubes," a new 
256 -page manual containing compre- 
hensive and authoritative technical 
data on 112 types of power tubes hav- 
ing plate -input ratings up to 4 kw., 
and 13 types of associated rectifier 
tubes. 

Included in the manual are maxi- 
mum ratings, operating values, char- 
acteristic curves, outline drawings, and 
socket connection diagrams. Copies of 
Technical Manual TT -4 are available 
from the company's tube distributors 
or from the division for $1.00 each. 

"POCKET CONTROL GUIDE" 
Centralub, a division of Globe Union 

Inc., 900 E. Keefe Avenue, Milwaukee 
1, Wis., has announced the availability 
of its "Pocket Control Guide No. 4." 

This handy control cross -reference 
guide is published semi -annually to 
make the latest and most up -to -date 
replacement control information avail- 
able. As in the past, this 33/4" x 81/2 ", 
96 -page guide will fit into a jacket 
pocket or tube caddy. 

The Guide is available from either 
distributors or the company direct for 
20 cents a copy. 30 

The latest word in a radiation detection 
instrument is displayed here by a radia- 
tion monitor at the Hanford atomic plant 
near Richland, Wash. At left is a new 
transistorized alpha radiation detection 
instrument developed at Hanford by Gen- 
eral Electric instrument engineers. The 
new survey meter is smaller, lighter, more 
rugged, and not as sensitive to tem- 
perature and humidity changes as the 
vacuum tube -type instrument shown at 
right. In addition, the battery life of the 
transistorized units is many times greater 
than that of the vacuum tube unit. 
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an 
easy 
out: 

for all your transformer 
replacement problems 

STANCOR 
EXACT 

REPLACEMENT 

TV TRANSFORMERS 

Export Sales: Roburn Agencies, Inc. 

431 Greenwich St., New York 13, N.Y. 

exact duplicates, 
electrically 
and physically 

no chassis or circuit alterations 

There are over 200 TV transformers 
listed in the new Stancor TV Replace- 
ment Guide ... 140 of them are exact 
replacements. Write now for your 
FREE copy. 

STANCOR EXACT 
REPLACEMENTS include 

A -8151 Vertical Output 
for RCA 972448 -1 and 970727 -27 

DY -18A Yoke 
for Sylvania 100 -0003,5;6 7 

DY -19A Yoke for Sylvania 100 -0009 

DY -20A Yoke for Sylvania 100-0004 

A -8283 Flyback 
for CBS Columbia 12000841 

CHICAGO STANDARD 
TRANSFORMER 
CORPORATION 

3505 ADDISON STREET. CHICAGO 18, ILLINOIS 

CABINETS 
HI -FI -TELEVISION 

CUSTOM -BUILT and STOCK 
write for descriptive literature 

JACK CANTOR 
l7IA Washington St. -New York 7, N. Y. 

gpRGANN TV 
NulaS? 

SERVICEMEN! 
Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY 
.3619 TROOST KANSAS CITY, MO. 

ENGINEERING 
Prepare for B.S. DEGREE unlimitedop- 
portunitiesof in 27 MONTHS the Electron- 
ic Age! Earn your B.S. degree in 27 months at Indiana 
Technical College. Intensive, specialized course. Com- 
prehensive training in math and electrical engineering. 
advanced radio theory and design, television, electronics. 
Modern laboratories. Low rate. Also B.S. DEGREE 'IN 
27 MONTHS in Aeronautical. Chemical, Civil, Electrical 
and Mechanical Engineering. G.I. approved. Enter 
December, March, June, September. Earn part of your 
expenses in Fort Wayne while studying. Write for catalog. 

INDIANA TECHNICAL COLLEGE 
9106 E. Washington Blvd., Fort Wayne 2, Indiana 

Please send me free information on B.S. ENGINEERING 
DEGREE IN 27 MONTIIS as checked. 

Electronics Chemical Aeronautical 
Civil Mechanical Electrical 

Name 

Address 
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PHOTO ELECTRIC CELL 

95 4gII ídedp 
A M PeR O 

color, SÁvo useful f or 
opening Barabe 

Systemtand Alarm 

4) 
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HARVEY's 
famous hi-fi 
Consultants 
RECOMMEND 

. the DYNAKIT MARK II 
50-Watt Power Amplifier Kit 
Because of the 
enormous demand 
for DYNAK ITs 
(everybody who 
has heard one 
seems to want 
one), they have been in short supply 
this past summer. Now HARVEY has 
enough of them in stock to end the 
drought. Any random sample of the 
DYNAKIT will deliver a minimum of 50 
watts with astonishingly low distortion - and that means not just harmonic 
and intermodulation distortion but 
phase shift, square -wave ripple, and 
low- frequency bounce and flutter as 
well. Construction time? Three or four 
hours -with no special skill. Listening 
quality? The Greatest!" say the audio- 
philes. The price? Still only._,,,, $8975 

NOW BACK 
IN STOCK! 

the GARRARD 301 
3 -speed Transcription Turntable 

'The Professional' 
Among the many top -quality wow -and- 
rumble -free turntables available today, 
the GARRARD 301 seems to be the first 
choice of a large number of hi -fi 
authorities. The famous Mr. G. A. Briggs, 
for example, has been using it exclu- 
sively in all of his celebrated concert- 
hail demonstrations throughout the 
world. The variable + or - fine -speed 
control, operative on all 3 speeds, may 
have something to do with the 301's 
exceptional success - and the Swiss - 
watch -like precision construction, com- 
bined with components of the very 
highest quality, is quite irresistible. 
So is the price -only $8900 

MAIL ORDERS SHIPPED 
SAME DAY AS RECEIVED 

Include with your payment a generous 
allowance for shipping charges - the 
excess will be promptly refunded. 

HARVEY 
ESt7 

RADIO 
CO., INC. IN 

1123 Avenue of the Americas ill 
21500 (6th Ave. at 43rd St.) N.Y. 36, N.Y. 
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MOBILE TV RESEARCH 
The Finney Company, 4612 St. Clair 

Avenue, Cleveland 3, Ohio, has an- 
nounced the completion of its new mo- 
bile research laboratory unit. This 
truck, which took two years to design 
and cost over $35,000, was developed 
specifically for solving unusual and 

difficult localized TV reception prob- 
lems. It features a sixty -foot tele- 
scopic tower, twin TV antenna circuits 
for comparison purposes, and special- 
ized test instruments. Among the lat- 
ter is the "Antennascope" which is 
capable of plotting a complete elec- 
tronic polar pattern and recording this 
pattern photographically. 

The company will allocate field re- 
search study time, without obligation 
or charge, to reception problems pre- 
sented by TV antenna distributors dur- 
ing a planned nation -wide tour. TV 
reception problems should be addressed 
to the Research Department of the 
company. 

FRINGE ANTENNA 
The Winegard Company, Burlington, 

Iowa, has now engineered a new broad- 
band eighteen- element yagi type an- 
tenna featuring extremely high front - 
to -back ratio and high gain, according 
to the company. This antenna is called 
the "Color'Ceptor." Because of its high 

uniform gain across the v.h.f. chan- 
nels, this antenna is usable for color 
television. 

Another new antenna marketed by 

HERSHEL'S 

SpECTAC 
RS ! 

ARC-5 COMMAND 
TRANSMITTER 

$895 

Hottest guy ¡ tubes 
n the Country 

25 -Ff- RG58 /u COAXIAL CABLE 
With Male g `emale Plugs 97C 

YOUR CHOICE 

D 30 TUBE SOCKETS. 
minìaaa.,s. 7 6 0 

A o 8- 

sñim'base 
lty 

id nase type, 
foam 

O 2000 ces. HARDWARE. 
lìndio, TV, shop, 

working screws. springs, 
grommets. etc. 

ANY K/r 

© 15 ROTARY SWITCHES. 
Experimenters. note: 

Varied asst. single 6 dual 
gangs, 

© 8 TUBULAR ELECTRO- 
LVTICS, Pomulae values 

to 450 V. TOP oies, axial 
iodas. 

on 
J 60 KNOBS. tnatr.lment. 

&aset screw types. Some 
3.5c ca- 

Im20 ASSORTED BULBS. J Asst. atandma .c w 6 
bay onet 2 thry 24r VOC 

© 60 TUBULAR CON- 
DENSERS. _, Values! 

,0003- t 05. up to 
6000V. Oil.s., too. 

10 FP S TWIST ELEC- 
TROLYTICS. Asstd. t0 

ño o tra. m ASOV nome 
I[o P iles. 

in100 COIL FORMS.0 
Derimenters, ide 

éïietil o- shapes , sizes. 
amm 'and Dakal ìte. 

©6o CARBON RESIST- 
ORS. Insulated: 3O val- 

ve 15 shoos to 100 

faau 

6 lie Orr. ! Ïool, 
mo s Allen Bradley] 

I! 60 MICA CONDENSERS, 
Rnr 0Rcr Poi 

stamp D'pes, 25 values. 
.00001 to ,01: to 1200 
\VVUC. Many silver. 5575 
too! 

in 
loo RET SCREWS 
ASSTD. Slotted and Allen 

Wrench Type. from 6/32 up. 

D 30 .POPULAR BULBS. sO \F[ae arte,V 
thrabra. 

narontti >'nesSe'l.ier 
thru 6V. 

U 50 CERAMIC CONDENS- 

n R5Ì nlOr, 01 
mmf 

6 
lo s 

. 
100a0V. 

a to 

O .N VOLUME CON. 
TOOL Handy b 

Or radio. TV lab 
- units. omc \1' \V 

D 50 RF COILS 6 
C HOKES 

lab. 
e0 

calls for TV, radio. IaU 20 

© 20 POWER RESISTORS, 
W ono. valves. 

s 
watts. 

to r t 50 
Candahm S tubular 

lt'pcs 

r 
A// New MYSTERY PACKAGE 
of ELECTRONIC PARTS 

It's the surprise 
crf your life! 20 
pounds of BND 
NEW usable 
GOVT. surplus. 
The ideal gift for 
hams, etc. 

Werth 350.00 

sZ95 
á. 

PICTURE TUBE BRIGHTENER 944 
TERMS: Cosh with order or 25% DOWN -BALANCE C.O.D. 

ALL PRICES NET F.O.B. DETROIT MINIMUM ORDER $2.00 

ENE 
TYler 8-9400 

o H Rs RAo10 c. 
5249 GRAND RIVER Detroit 8, Michigan 
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this company is the Model 303. This is 
a broadband v.h.f. antenna of the in- 
line type. Shipping weight is 81 /z lbs. 
and the antennas are packed two to a 
carton with stacking bars. The an- 
tenna may be used as a single bay or 
two antennas may be stacked into a 
double -bay version if desired. 

WEST COAST OFFICE 
Snyder Manufacturing Company, 

Philadelphia, Pa., has just announced 
that Milton Schindler, administrative 
assistant to Ben Snyder, president of 
the firm, has been promoted to the 
post of director of West Coast sales. 
He will make his headquarters at the 
company's West Coast offices and 
warehouse in Los Angeles. In addition 
to the direction of sales, Mr. Schindler 
will also take charge of sales promo- 
tion, customer relations, service and 
liaison with the home office and plant 
in Philadelphia. 

COMMUNITY TV AMPLIFIERS 
Ampli- Vision Division of Interna- 

tional Telemeter Corp., 2000 Stoner 
Avenue, Los Angeles 25, Calif., is in- 
troducing two new r.f. amplifiers, the 
Models #111 and #116. These are 
broadband distribution amplifiers for 
use in community TV cable systems, 
master TV installations, and closed 
circuit TV systems. The Model #111 
covers the entire v.h.f. band; the Model 
#116 covers the low v.h.f. band only 
(channels 2 to 6). 

In conjunction with the release of 

these two amplifiers, the company is 
sponsoring a local and national "Name 
the Amplifier" contest. The winner 
whose entry is judged the best locally 
will receive a Bulova watch. The na- 
tional winner will be selected from the 
local winners and will receive a $500 
grand prize. The contest closes Octo- 
ber 15th and all entries must be in by 
that date. 

MASTER ANTENNA AMPLIFIER 
RCA Theatre and Sound Products 

Department, Camden, N. J., has de- 
veloped three new "Antenaplex" broad- 
band v.h.f. amplifiers. The new ampli- 
fiers (series 5300) are designed for 
small -to- medium sized TV distribution 
systems in motels, hotels, showrooms, 
office buildings, apartment houses, and 
department stores. 

The series contains a high -band, low - 
band model (MI- 5301), which amplifies 
channels 2 to 13 in two separate fre- 
quency bands. Separate input connec- 
tions are provided for each band -the 
outfit can be combined without need 
for additional accessories. A low -band 
model (MI -5302) amplifies channels 2 
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$500 per month? 

mobile 
radio is 
bursting at 
the seams 

That's a conservative income 

from mobile -radio 
maintenance! 

105 -B 
MICROMETER FREQUENCY METER 

equip- 
ment needs 

regular, care- 
ful maintenance 

205 -A FM MODULATION METER 

Heterodyne type, measures 

crystal -controlled trans- 

mitters on the bench 

0.1 to 500 mc. Price 

$220.00 net. 

LAMPKIN 
Measures peak deviation ±25 

kc. Tunable 25 -500 mc. in 

one band. Small, 
rugged. Price 

$240.00 net. 

test equipment is preferred 
by most mobile engineers! 

Send for free booklet tell- 
ing how you can earn money 

in mobile -radio maintenance. 

LAMPKIN LABORATORIES, INC. 
MFM Division 

BRADENTON, FLORIDA 

big 
reasons i 

why I 

TROLE I . 
t. u. t. e,. oa, 

is "The Choice of Better Service I 
Dealers Everywhere" 

I 

IÌ 

I 
I 
I 

1 4f R/I 

2 QUAI /TY 

3 RELIAS /I /TY 
The original product for 
quieting noisy controls 
and switches . . . the 
universal lubri- cleaner 
for TV and radio . . 

Say "QUIETROLE" to 
your distributor . 
be sure you get U. 

NO GUM! 
O GOO ̀

 t N NO GR ' y_' manufactured 

IME. 

by 

TV 
AND MO 

LUBRICANT ` & cIEANLe 
1UI, n+n1av.xra Mn á EC re..... 

Carried 
by 

recognised 

jobbers 
everYWhere , I 

I 

QUIETROL E 
COMPANY INC. 
Spartanburg, South Carolina 

IN Active Radio & TV Distributors 
CANADA: 

> 
58 Spadino Ave., Toronto 2B, Ont. 

LAMPKIN LABORATORIES, INC. 
MFM Division, Bradenton, Florida 
At no obligation to me, please send 

Free booklet Data on Lampkin meters. 

Name 

Address 

City State 

The BIG MONEY goes to 

F. C. C. LICENSED MEN! 
A commercial (not amateur) FCC license is 
your ticket to higher pay and more interesting 
employment. We train you quickly -then help 
you find the job you want 1 

Train in Hollywood, Calif., or 
Washington, D. C. 

There are two divisions of the Grantham School 
of Electronics -one located in Hollywood, Calif., 
and the other located in. Washington, D. C. You 
may enroll in the Grantham FCC License Course 
at either division and obtain your license in a 
minimum of time. 

Learn by Mail or in Residence 
The Grantham FCC License Course is offered by 
correspondence and in residence. Take either 
type course from either division of the school. 

Grantham Training is Best 
We specialize in preparation for FCC license 
examinations. In the resident course, beginners 
get 2nd class license in 8 weeks, 1st class in 
4 additional weeks. In the correspondence 
course, you progress at your own pace. Inves- 
tigate Grantham training before you enroll for 
any course. 

OUR GUARANTEE 
If you should fail the 
FCC exam after finishing 
our course, we guarantee 
to give you additional 
training at NO ADDI- 
TIONAL COST. Read de- 
tails in our free booklet. actual FCC examination. 

FCC -TYPE EXAMS 
FCC-type tests are used 
throughout the Grantham 
course. Constant practice 
with these FCC -type tests 
helps you prepare for the 

Write to the office nearest you for our free 
booklet, "Opportunities in Electronics," which 
teils how you can get your license quickly and 
make more money in the electronics industry. 

GRANTHAM School of Electronics 
Desk H -6 

1505 N. Western 
Hollywood 27, Calif. OR 

Desk W -G 
821 -19th St.. N.W. 
Washington 6, D. C. 
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BE QUALITY WISE .. BUY QUAL -KITS! 

USE 10 DAYS FREE! 

"COLOR TV 
SERVICING" 

by Walter H. Buchsbaum 

author of "TV Servicing" 
At Last! Your com- 
plete guide to color! 
Just in time for you 
to get the jump on 
competition and cash 
in on the color boom! 
Here are the latest 
circuits, all in dozens 
of easy -to -read dia- 
grams . newest methods, laid out step 
by step. Latest 21" color tube data . 

short -cuts on how to fix every color defect 
fast, from RF -IF alignment to color de- 
coder adjustment ... installing tricks ... 
new ways to save time, make money on 
color jobs . . . tested tips for matrix 
alignment . practical techniques you 
can adapt from monochrome servicing ... 
and so much more there's no space to tell 
you here . . PLUS 140 clear diagrams, 
schematics, charts and 24 FULL -COLOR 
PHOTOS to show you every color defect 
and how to cure it easily! 
CONTENTS INCLUDE: Decoder circuits . De- tails of G -E, RCA, Dumont, etc., color sets & pic. 
tubes . . . 5 new installation steps . 8 per- 
formance checks . 5 ways to align IF . 4 
steps in aligning bandpass 4 ways to align 
chroma channel . . 8 matrix alignments . . . 15 
color -sync. steps . . 7 color purity adjustments 

. 7 convergence checks ... 8 monochrome de- 
fects and how to cure . 22 ways to cure "no 
color" problems . . 12 "wrong color" prob- 
lems & how to fix fast . 4 "impossible" de- fects & how to cure them. 

MAIL NOW FOR 10-DAY FREE TRAIL - -- 
PRENTICE -HALL, INC., Dept. 5741 -M1 
Englewood Cliffs, New Jersey 
Rush me "COLOR TV SERVICING" for 10 -Day's FREE USE. At the end f that time I'll, either return book and owe nothing or send you $2.35 first payment and then $2 a month for 2 months until full price of $6.35, plus postage, is paid. 

NEW! 

EXCLUSIVE! 

24 FULL -COLOR 
PHOTOS OF TYP- 
ICAL DEFECTS! 
140 BIG DIA - 
GRAMS, SCHE- 
MATICS, etc. 
FIRST BOOK ON 
COLOR ONLY! 

Name 

Address 

City. .. ... . .... Zane.... State 
1 Save Postage! We pay it if you send $6.35 now! 

HI -FI AMP. KIT 
Complete 6 tube -10 watt 
amplifier. Push -pull 
beam power output, 
built -in pre-amp. 5 posi- 
tion selector switch, 3 
position record equaliza- 
tion, LP, RIAA, Eur. Re- 
sponse 1/2 db. 20-20,000 
cps. Output 10 watts at 
less than 2% IM. Low 
noise level and harmonic 
distortion. $28.50 

Add 10% Fed. Tax 
Every kit complete with 
28 page fully illustrated 
instruction and assembly 
manual. Cover and legs 
optional. 

HI -FI AM -FM TUNER KIT 
Advanced 7 tube circuit 
plus Rectifier for full 
sensitivity and selectiv- 
ity. Distortion less than 
1 %. Sensitivity is 5 uv 
for 30 db quieting on 
FM, 25 uy AM. Armstrong 
FM Circuit with limiter. 
Foster -Seeley Discrimi- 
nator. 20- 20,000 cps re- 
sponse. Full AFC control - no drift. Easy assem- 
bly. $28.95 

Add 100M Fed. Tax 
Write for FREE catalog 
and name of nearest 
dealer carrying these 
remarkable units. 

QUALITY -ELECTRONICS 
319 Church St. Dept. T9 New York 13, N. Y. 

CRYSTALS 
Available Now! 

Any frequency in any amateur band + l Kc 

80 METERS: FT- 243 -type. 1/2" spacing. From 3750 
to 4000Kc. 
40 METERS: FT- 243 -type. 1/2" spacing. From 7000 
to 7150 Kc and from 7200 to 7300 Kc. 
2 METERS: FT- 243 -type. 1/1" spacing. From 8000 
to 8222 Kc in steps of 1 Kc. 

Each $1.49 
NOVICE 

FT- 243 -Type. In Steps of IKc 
80 METERS: l /=" spacing. 3700 -3750 Kc. 
40 METERS: l /t" spacing. 7150 -7200 Kc. 
DOUBLING TO 40 METERS: 1 /1" spacing. 3576- 
3599 Kc. 
15 METERS: 1/2" spacing. 5276-5312 Kc. 

Each 99c 
POSTAGE 5c per crystal. Postage pre -paid on 
orders for $5.00 or more. 
SHIPPING: Via first class mail, insured. 
FREE CATALOGUE: Order your copy today! 

U. S. CRYSTALS, INC. 
Dept. R 

1342 S. LA BREA AVE. LOS ANGELES 19, CALIF. 

7 

AT HEALDS YOU LEARN 

BY DOING IN MODERN 

ELECTRONICS LABORATORIES 

H EALD 
ENGINEERING COLLEGE 

Van Ness at Post, RTN 

San Francisco, Calif. 
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Industry needs Electronic Trained Men 
Now! Qualify for BIG PAY JOB, 9 short 
months. No other type of training can 
compare with actual shop practice you 
get at Healds under expert instructors. 

Bachelor of Science Degree, 27 Months 
Electronics Engineering (B.S. Degree) 
Electrical Engineering (B.S. Degree) 
Television Technician (9 Months) Color TV 
Electronics Technician (12 Months) 
Heald College ranks FIRST West of the 
Mississippi in "Who's Who in America" 

Approved for Veterans 

DAY AND EVENING CLASSES 
Register Now. Write for Catalog. 

(No Obligation.) 

Your Name 

Address 

City 

State 

to 6; and a high -band model (MI -5303) 
amplifies channels 7 to 13. The high - 
band model incorporates an output 
connector which facilitates combina- 

tion with a low -band amplifier should 
any channel 2 to 6 stations be estab- 
lished in the area. 

The new broadband amplifiers are 
factory aligned and are completely 
self- contained, with built -in power 
supply. 

MECHANICAL ROTATOR 
Helix Rotor Company, 220 Live Oak, 

Marlin, Texas, has announced the de- 
velopment of a new antenna rotator, 
model H -1, that requires no electric 
power. This rotator employs the age - 
old mechanical principle of a flat 
spiral helix to give full 360 degree 
rotation. 

A slotted crossarm within the hous- 
ing is moved downward by a pull on a 
manually operated steel cable which 
is attached to a direction indicator. As 
the slotted arm moves downward, the 
antenna is rotated clockwise through 
360 degrees. The design of the slotted 

crossarm is such that the antenna 
locks positively in any position to 
which it is rotated. 

The rotator is shipped assembled, 
ready for installation, complete with 
cable, guides, rotating mast, etc. 

INTERFERENCE ELIMINATOR 
Technical Appliance Corp., Sher- 

burne, N. Y., has developed a device 
for eliminating the "venetian blind" 
effect as well as other types of co- 
channel and /or adjacent channel inter- 
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ference. The device is the No. 815 
"Co- Phaser." Employing a balanced 
time -delay circuit in conjunction with 
a level control, the "Co- Phaser" is ad- 
justed by the set owner to meet local 
conditions. The calibrated controls of 
this unit permit accurate adjustment 
of both the amplitude and the phase 
shift. 

The conventional receiving antenna 
which picks up the desired signal will 
frequently pick up an undesirable sec- 
ondary frequency. This interfering sig- 
nal may be reduced by means of an 
out -of -phase signal fed to the trans- 
mission line at the same time by a 
second antenna. The second signal 
should be of equal strength and 180° 
out -of -phase with the interference. 
The "Co- Phaser" does this in conjunc- 
tion with a second antenna which is 

usually mounted on the same mast as 
the original one. 

This unit does not require outside 
power and may be attached to the rear 
cover of the TV set. 

FOLD -OVER TOWER 
Rohn Manufacturing Company, 116 

Limestone, Bellevue, Peoria, Ill., is 
now converting its No. 30 and No. 40 
communication towers into fold -over 
types for use in amateur radio, experi- 
mental work, and antenna testing. 

These towers are heavy -duty types and 
utilize standard sections with the ad- 
dition of a special hinged section, boom 
and reel, and cable mechanism. Addi- 
tional information and catalogue 
sheets are available from the company. 
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950NAME ,000 B SAND 

Your order win include o more of these 
famous brands 

Pretested Tubes 
024 
1Á70T 
IAX2 
18307 
184P 
10567 
1DSGP 
IE7GT 
15607 
IO50T 
ILA4 
1146 
1L84 
1LCS 
1 LN5 
11150T 
1R4 
IRS 
154 
1SS 
1T4 
1T5GT 
lÚ4 
IUS 
1V6 
1V 
152 
IVs 
152A 
2A3 
245 
2:17 
344 
3AL5 
3456 
3456 
3846 
3886 
35507 
354 
344 
SAQS 
5ÁT8 
5.16 
SUS 
5U8 
9Ú4G 

.43 

.43 

.79 

.68 

.35 

.41 

.43 

.41 
:41 
.47 
.57 
.47 
.59 
.49 
.47 
.50 
.66 
.51 
.59 
.51 
.51 
.58 
.47 
.50 
.53 
.57 
.50 
.66 
.68 
.50 
.57 
.43 
.51 
.57 
.57 
.57 
.60 
.60 
57 

.47 

.58 
60 
80 
.60 
.69 
.80 
49 

5V4G .58 
SX4G .44 
5730 .39 
55307 .39 
5Y4G .43 
5Z3 .45 
5Z4 .54 
647 .57 
6AB4 .45 
6487 .80 
6ACSGT .59 
6407 .67 
8AF4 .79 
6405 .50 
6407 .69 
6AH4 .80 
8406 .70 
6AK5 .54 
6AL5 .42 
fiAL70T .70 
SAGS .46 
6606 .42 
855707 :70 
6AM8 .80 
6AN8 .80' 
6455 4P 
6476 .39 
6AU4 .65 
6AU5GT 60 
6AU6 .43 
6AV6 .39 
64X4 .67 
6AX5GT .57 
61146 .47 
6047 49 
6805 .50 
66DaGT 53 
68E6 .46 
60F5 40 
6BG6G I 19 
6006 SI 
6016 .47 
,BK5 .68 
60874 .76 
.8L7GT 75 
6806 .58 
66Q6GT 80 

UNCONDITIONALLY GUARANTEED FOR ONE YEAR 

Individually Boxed 
66Q74 .80 60707 .45 
66555 .58 654 .40 
6627 .38 6547 . 

604 .37 6507 
6C5GT .35 652757 
6CF6 .80 65G7 . 1 
6C6 .47 658707 .43 
6066 .51 65.17 .43 
601-6 .71 65K7 .50 
60066 1 18 651.757 .57 
6C56 .51 65N7GT .57 
626 .48 8507 .41 
6E5 .44 6587 .42 
6F5GT .37 6557 .41 

FREE! 6 PC. SET 

SCREW WRENCH 
SET WITH 

EVERY ORDER 

61160T 
615 
6.16 
617 
617GT 
618G 
6K55T 
60607 
6157 
611707 
6K80 
6K8GT 
6L6G 
6L7 
6117 

.38 

.39 

.49 

.43 

.45 

.80 

.47 
39 

.39 

.59 

.65 

.65 

.68 

.42 

.60 
WRITE FOR NEW FREE TUBE and PARTS LIST 

H 
935 MN 
PASSAAIIC, NAVE1. 

imereesN1eS CORM Gregory 1 -2498 

6770 
6T8 
6U8 
65667. 
6W4GT 
6WBGT 
6X4 
60507 
6X8 
6Y6G 
744 -XXL 
745 
746 
7A7 
748 

.63 
.68 
.80 
.46 
.40 
.53 
.39 
.39 10 inch $10.95 
.75 12 inch $12.95 
.60 14 inch $14.95 
.47 16 inch $16.95 
.53 17 inch $17.95 .45 19 inch $20.95 .45 20 inch $20.95 
45 21 inch $22.95 

Add 54.00 
Ce 

00 to above ri s 
for aluminized tubet 

784 .44 12A117 
765 .41 124V6 
7B6 .42 124V7 
787 .43 124717 
768 .47 12477 
7C4 .39 12846 
7C5 .42 12847 
7C6 .43 1284 
7C7 .45 120E6 
7E5 .25 128117 
7E6 .30 12877 
7E7 .49 12J5GT 
7F7 .59 12K8 
7F8 .70 12547 
7G7 .75 1254707 
787 .50 12507 
717 .75 125117 
7K7 .75 125./707 
7L7 .58 12SK7 
707 .50 125K7GT 
707 .59 125L7GT 
787 .60 1251170V 
757 .69 125 707 
7V7 .82 144 
7W7 .68 198060 
7x6 .48 1978 
754 .35 24A 
724 .40 28BQBGT 
12476 .1 23L6GT 
124T7 .86 252607 
124118 .43 

.59 

.42 

.67 

.63 

.90 

.48 

.60 

.68 

.46 

.60 

.64 

.40 

.49 

.48 

.48 

.55 

.47. 

.45' 

.48 

.501 

.60 

o- 
3 

o 

M 
7 

ca S 
o 
C 

o 

T 
o 

o 
o 
o 
o 

57 
40 
45 

1.18 
.70 
.83 
.47 
.37 

Brand New DUMONT AND 
RCA 11c. TV PICTURE TUBES 
One year Guarantee -in factory 
sealed carton-NO dad required 

TERMS: FREE ¿OSTAGE n 'aft prepaid continental 
U S.A orders on receiving- tubes only. 500 handling 
charge on all orders under $5. 25% deposit On all 
COD's. Picture tubes F.O.B. Pascale. N. J. via Rail - .. F:vpress. 

CORNING 
LOW -POWER 
RESISTORS 

available now through 

for Service Replacements 
Corning Low -Power Resistors Types LP -4 
and LP -5 have been especially designed for 
radio, TV, and similar applications. They have 
the highest resistance range of any low -power 
resistors on the market, and are used by 
leading manufacturers. They are stable and 
non -inductive, and impervious to moisture 
and dirt. Resistance spiralling is automatic and 
is electronically controlled. 

For complete service information and 
prices ... see your Erie Distributor. 

ERIE ELECTRONICS DISTRIBUTOR DIVISION 

ERIE RESISTOR CORPORATION 
Main Offices: ERIE, PA. 

Foctones: ERIE, PA. LONDON, ENGLAND TRENTON, ONTARIO 
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BUILD 16 RADIO 
CIRCUITS AT HOME 

With the New Improved 1957 

Progressive Radio "Edu -Kit" on1 V 95 

A PRACTICAL HOME RADIO COURSE 
Now Includes 

SOLDERING IRON, 
TESTER, HIGH FI- 
DELITY, SIGNAL 
TRACER, CODE OS- 
CILLATOR, PRINT- 
ED CIRCUITRY 

FREE TOOLS 
No Knowledge of 
Radio Necessary 
No Additional Parts 
or Tools Needed 
Excellent Back- 

ground for TV 
Unconditional Money - 
Back Guarantee 

FREE Hi -Fi, Radio & TV Servicing Manuals 
on Request. (See Coupon Below). 

WHAT THE "EDU -KIT" OFFERS YOU 
The "Edu- Iiit" offers you an outstanding PRAC- 

TICAL DOME RADIO COURSE at a rock- bottom 
price. You will learn radio themy, construction and 
servicing. You will learn how to build radios, using 
regular schematics; how to solder and wire in a 
professional manner: how to service and trouble -shoot 
radios. You still learn how to work with punched 
metal chassis as well as the new Printed Circuit 
chassis. You will learn the principles of RE and AF 
amplifiers and oscillators, detectors, rectifiers, test 
equipment. You will learn and practice code, using 
the Progressive Code Oscillator. You will build 16 
Receiver, Transmitter, Code Oscillator, Signal %Tracer 
and Signal Injector circuits. and learn how to oper- 
ate them. You will receive an excellent -background 
for TV. In brief, you will receive a basic education 
in Electronics and Radio. worth many times the 
small price you pay. only $19.95 complete. 

PROGRESSIVE 
TEACHING METHOD 

The Progressive Radio 
"Edu -Kit" is the fore- 
most educational radio 
Mt in the world. and is 
universally accepted as 
the standard in the field 
of electronics training. 
The "Edu -Pit" uses the 
modern educational prin- 
ciple of "Learn by Do- 

ing." You begin by build- 
ing a simple radio. Grad- 
ually, in a progressive 
manner, and at your own 
rate, yoti Construct more 
advanced (multi -tube ra- 
dio circuits, learn more 
advanced theory and tech - 
niques, and do work like 
a professional radio teC'h- 
nician. 

THE KIT FOR 
EVERYONE 

You do not need the 
slightest background in 
radio or science. The 
"Edu -Kit" is used by 
young and old, schools 
and clubs, by Armed 
Forces Personnel and Vet- 
erans Adm. for training 
and rehabilitation. The 
"Edu -Pit" is used in 79 
countries throughout the 
world. 

Designed for universal 
use, the "Edu -Pit" oper- 
ates on any voltage from 
105 to 125 volts. AC and 
DC. For use in countries 
employing higher line 
voltages, a 210 -250 Volt 
AC /DC model is available. 

You will receive all pa to and instructions neces- 
sary to build 16 different radio and electronics cir- 
cuits, earls guaranteed to operate. Our kits contain 
tubes, tube sockets, variable, electrolytic and paper 
dielectric condensers, resistors. tie strips, coils, hard- 
ware. tubing, punched metal chassis. Instruction 
Manuals, etc. In addition, you receive Printed Cir- 
cuit materials, including Printed Circuit chassis, 
special tube sockets, hardware and instructions. You 
also receive a useful net of tools, a professional elec- 
tric soldering iron, and a self -powered, dynamic 
Itadio and Electronics Tester. The °Edu -Pit" also 
includes Code instructions and the Progressive Code 
Oscillator. You will also receive lessons for servicing 
with the Progressive Signal Tracer and the Progres- 
sive Signal Injector, a High Fidelity Guide, FCC 
Amateur License Training Book, and a Quiz Book. 

All parts. components, etc. of the "Edu - kiI " are 
100% unconditionally guaranteed. brand new, care- 
fully selected, tested and matched. Everything is 
yours to keep. The complete price of this practical 
home Radio and Electronics course is only $19.95. 

ROUBLE- SHOOTING LESSONS 
You vs ill learn to trou- 

ble -shoot and service ra- 
dios. using the profes- 
sional Signal Tracer, the 
unique Signal Injector, 
and the dynamic Radio 
and Electronics Tester. 
Our Consultation Service 
will help you with any 
technical problems. 

J. Stasaitis, of 25 Pop- 
lar l'1., Waterbury, Conn., 
writes: "I have repaired 
several sets for my friends, 
and made money. The 
"Edu -Pit" paid for it- 
self. I was really to spend 
$240 for a course, but I 
found your ad and sent 
for your kit." 

FREE EXTRAS 
Radio Book Radio and Electronics Tester Elec- 

tric Soldering Iron Set o Tools Tester Instruction 
Book Hi -FI Book TV Book Quiz Book IVlem- 
bership in Radio -TV Club: Consultation Service . FCC 

Amateur Lie. Training Printed Circuitry 
UNCONDITIONAL MONEY -BACK GUARANTEE 

ORDER FROM AD- RECEIVE FREE BONUS 
RESISTOR KIT WORTH 85 

"Edu -Kit" Postpaid. Enclose full payment of $19.95. 
"Edu -Kit" C.O.D. I will pay $19.95 plus postage. 
Send me FREE additional information describing 

Edu- Kit." Include FREE valuable Hi -Fi. Radio Si 
TV Servicing Manuals. No obligation. 

(Outside U.S.A. -No C.O.D.'s. 'Edu -Kit" for 105 -125 
V. AC /DC $20.95; 210 -250 V. AC /DC $23.45.) 

Name 

Address 

PROGRESSIVE "EDU- KITS" INC. 
497 Union Ave., Room 5e -E, Brooklyn 11, N. Y. 1 
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Selenium Rectifiers 
(Continued from page 71) 

An optional output- voltage indicat- 
ing meter may be included in the com- 
pleted unit, as shown dotted in Fig. 5. 
This must be a high- resistance d.c. 
voltmeter of at least 20,000 ohms -per- 
volt sensitivity. 

Scope High -Voltage Supply 
A selenium voltage multiplier cir- 

cuit can simplify the high -voltage sec- 
tion of a 5- or 7 -inch oscilloscope 
power supply. Fig. 6 shows a circuit 
of this type complete with focus and 
intensity controls. 

A half -wave doubler is used so that 
a common ground may be employed 
throughout. A Type U5ODP doubler 
type cartridge is used. The voltage 
multiplier capacitors are CL and C2. 
Capacitor Ca provides additional filter- 
ing action, operating in conjunction 
with the 2000 ohm filter resistor, since 
this circuit is not as easily filtered as 
the full -wave doublers described pre- 
viously. 

The transformer may be a special 
half -wave unit having a 1000 volt, low - 
current secondary. The entire sec- 
ondary (both sides of center tap) of a 

CI 

TO 
CONTROL 

GRID 

coi ;?01)E 

TO 
FOCUS 

ELECTRODE 

TO 
ACCELERATING __ ELECTRODE 

CI.C2 S C3 -.0t wen. 3000V.0 L tCORNELL-DUSILIER 300011 

Fig. 6. High -voltage supply for a scope. 

low- voltage transformer supplying the 
amplifier and sweep tubes in the oscil- 
loscope may be employed under some 
circumstances. 

Insulation Tester 

Another type of continuously varia- 
ble, high -voltage d.c. supply is shown 
in Fig. 7. This setup has been designed 
primarily for insulation testing and 
other dielectric breakdown measure- 
ments but may be used in any other 
application requiring an adjustable 
low- current output up to 5500 volts 
d.c. 

Smooth variation of the output volt- 
age is obtained by adjusting the input 
voltage to the transformer by means 
of a small (Type 10) Superior Electric 

Fig, 7. Schematic of an insulation tester. 

TYIO 
POWPEERSTAT 

ON-OFF 

SOmEG. 

Ct 

2 I 

L _J 
0 -5500 

Fig. 8. High -voltage selenium cartridges. 

"Powerstat." A General Radio 200B 
"Variac" may also be employed for 
this purpose. 

The transformer has a 1000 volt sec- 
ondary. Its output voltage is present- 
ed to a voltage quadrupler circuit 
composed of two U5ODP doubler type 
selenium cartridges and capacitors C1, 
C2, Ca, and C4. The d.c. output voltage 
is four times the peak value of the 
secondary r.m.s. voltage, minus the 
drop in the rectifiers. 

The 50- megohm resistor in series 
with the positive output terminal lim- 
its the output current to 100 micro- 
amperes on external short circuit. The 
8AG, 1/500 ampere fuse has a blow 
point of 3 ma. and protects the recti- 
fiers in the event of a sustained ex- 
ternal short circuit or overload. 

A high- resistance d.c. voltmeter may 
be operated in parallel with the d.c. 
output terminals to monitor the out- 
put voltage. Where the use of such a 
meter is not feasible, however, the 
output voltage may be approximated 
from the measured value of a.c. volt- 
age at the transformer primary. The 
following expression may be used: 
Ede = 5.65ENN. Here, Ede is the ap- 
proximate output voltage, E1 is the 
r.m.s. primary voltage, and N is the 
turns -ratio of the transformer. 

Conclusion 

Possible uses of high -voltage se- 
lenium cartridges are multitudinous. 
Many other types and sizes are avail- 
able, four additional ones are shown 
in Fig. 8. We have selected those ap- 
plications about which information is 
constantly requested. These are small - 
sized devices in which the elimination 
of tubes contributes lighter weight, 
cooler operation, smaller size, simplic- 
ity of construction, and ease of serv- 
icing. 

REFERENCE 

1. Chambers, R. W. & Coleman, L. G.: "A 
High- Voltage Transistor Power Supply," 
RADIO & TELEVISION NEWS, October 1955. 
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Mac's Service Shop 
(Continued from page 76) 

I learned them in a hurry when I was 
putting together that scope kit that 
used two printed circuit boards. Too 
much heat there will cause the metal- 
lic conducting foil to separate from 
the board itself; so you have to be 
very careful not to use too much heat. 
What's more, in some places the con- 
ducting lines are quite close together, 
and an excess of solder means a short - 
circuit. The manufacturer suggests 
that you use one of the very small and 
light soldering irons of the solder - 
pencil variety on the circuit boards; so 
I tried this and found it worked rea- 
sonably well, but I also found you had 
to hold that light iron against some 
of the joints, especially the 'ground' 
ones that were surrounded by large 
areas of foil, for a long time to make 
a good joint. Finally I went back to 
my trusty old solder gun." 

"How did you keep from overheat- 
ing the printed circuit boards ?" 

"I held the solder gun against the 
wires protruding through the hole in 
the printed circuit board until they 
were hot. Then I dabbed the solder 
against these leads just opposite the 
solder gun tip. Almost instantly a 
little solder would melt and run down 
the short length of the wires to the 
foil, where it would instantly fuse to 
this foil that had been preheated 
through contact with the hot wires. 
This system was far faster for me 
than using the light iron; and anyway 
I just don't feel like I'm soldering un- 
less I can hear the trigger of that gun 
click." 

"Sounds all right to me," Mac com- 
mented; "and incidentally, it always 
worries me to see a fellow holding the 
tip of a solder gun against a joint 
while the tip heats, especially when 
that joint carries leads to units easily 
damaged by heat. The way to do it is 
to hold the tip off the joint for a sec- 
ond or so until it is hot and then dab 
it to the joint with the solder being 
applied almost simultaneously." 

"Well," Barney said as he slipped off 
the bench and stretched luxuriously. 
"I guess we have reviewed the solder- 
ing situation pretty completely. As I 
get it, you are all in favor of making 
easy -to- remove joints in which the 
solder is depended upon to hold them 
solid, rather than making the joints 
mechanically solid." 

"That's right. And don't forget to 
make neat -looking joints without too 
much solder. But don't go all out on 
this business of using a small amount 
of solder as one fellow did who brought 
a receiver he had put together for my 
inspection. He had barely tacked the 
connections together with a tiny speck 
of solder on each one, and you could 
break any of them loose with very 
little effort. The joint should be com- 
pletely surrounded by a thin smooth 
layer of solder. It should be shiny and 
bright. If it looks dull and the solder 
October, 1956 

20 YEARS 
of Serving Hams the World 0 

Only 10% Down- trade -ins ac. 
cepted -E.2 Terms -10 Day Trial y A WRL Xmttr. for every ham 
budget y Over 800 reconditioned 
electronic items with 90 day, 
new equipment guarantee 
Highest trade -ins matched 
or beat 

u Prompt, persanaliaed service! 
Satisfaction or money back! 

k Full year guarantee on all 
WRL- manufactured equipment 

>k W,1ds ta+M 
R,wb+aK el A.rinR Rd.;, 

Send for Complete Info 
on the NEW WRL: 

GLOBE KING 500B 
GLOBE CHAMPION 
GLOBE SCOUT 656 
GLOBE CHIEF KIT 
GLOBE SPANNER 

BEAMS 
THOUSANDS OF 

BARGAINS! 

New 1957 Catalog 
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IRTV10 

0 $2153 
PER MO. 

Pay Just 53950 Down 
Cash Price: 539500 
7 ham bands, tee -notch 
filter, upper /lower side - 
band selection, dual con- 
version receiver. 

0 $1608 
PER MO. 

Pay Just 52950. Down 
Cash Price: 529500 
Selected sideband re- 
ceiver, tee -notch filter, 
precision gear drive dial 
System. 

0 $500 
PER MO. 

Pay Just 5500 Down 
Cash Price: 54995 

540- 1650 Kc broadcast 
band & three short wave 
bands . built -in PM 
speaker. separate tuning 
control 

0 $1192 
PER MO. 

Pay Just 51500 Down 
Cash Price: 514995 
Calibrated electrical hand - 
spread for 10, 11, 15, 
20, 40 and 80M, "S" 
meter, crystal filter, etc. 

0 $2153 
PER MO. 

Pay Just $3950 Down 
Cash Price: 539500 
Full bandswitching linear 
power amplifier, huilhn 
power supply, continuous 
frequency 3.4 -30 mc. 

0 $2698 
PER M0. 

Pay Just 0 Down 
Cash Price5495: 549500 
Xmttr. /exciter, delivering 
AM, CW and switchable 
SSB suppressed carrier 
transmission, built -in 
VFO. 

THE NEW SX -101 

THE SX -100 

THE S -38D 

THE SX -99 

THE HT -31 

THE HT -30 

a11111aaaaaa. aEa011011 

send me your: Free 1957 catalog and info on items listed below: 
Quote your top trade offer for my 

on your- (WRL eqpt. desired) 

Name- 

WORLD'S MOST PERSONALIZED ELECTRONIC SUPPLY HOUSE 

r= 
LABORATORIES 

PH. Z-0277 

3415 W. BROADWAY COUNCIL BLUFFS. IOWA 

a 

Address 

City & State 
aaa oim Ios 

TAPE RECORDERS 
Tapes -Accessories 

Nationally Advertised Brands MEfiITAPE 
UNUSUAL VALUES Low Cost. Nigh 
Send for Free Catalog Q Oality Re- cording Tapes 

In boxes or cans. 
DRESSNER 
69-02 RA-174 St. 

Flushing 65, N. Y. 

MUST HAVE FOR CURRENT ORDERS 
PHONE COLLECT 

BC-312 BC-314 
BC-342 BC-344 
R-5/ARN-7 ARC-3 

BC-610 

T-47/ART-13 
ATC/ART-13 

SEMLER INDUSTRIES INC. STanley 7 -1554 
6053 Lankeruhinr Blvd. North Hollywood, Cal íf. 

v wanted career men 
Train for a career instead of a job. 

Demand for our graduates exceeds supply. 
Effective placement. Modest costs. Small 
classes. Well- equipped labs. Beautiful cam- 
pus. Approved for Vets. Enter January, March, 
June, September. 

Bach. Sci. degree in 27 months 
Complete Radio Eng. courses ... TV, UHF, FM, 
Electronics. Also Mech., Civil, Elec., Chem., Aero. 
Eng. 36 -month B.S. in Bus. Adm. (Gen. Bus., Acctg., Motor Transport Mgt.) . . capable stu- 

dents faster. Prep courses. Write Jean 
McCarthy, Dir. Aden., for catalog and 
"Your Career in Engineering & Com- 
merce." 

16106 College Avenue, Angola,lndiana 
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don't he vague... 

insist 
on 

SPRAGUE 

`SPRAGUE' 

disc i ceramics 
'Trademark 

SPRAGUE 
NORTH ADAMS, MASS. 

ETV 
E RADIO 
s SERVICE LIBRARY 

TELLS HOW TO 
ANSWER RADIO 
T.V.QUESTIONS 

HERE IS LATE INFORMATION IN A 
HANDY FORM FOR TELEVISION AND RADIO 
REPAIRMEN, SERVICEMEN AND STUDENTS 

AUDELS T.V. RADIO 
SERVICE LIBRARY - 
Highly Endorsed - Over 1500 
Pages -1048 Illustrations & 
Diagrams. 1001 Important 
Facts & Figures on Modern 
Television, Radio, Electronic 
Devices at your finger ends. 

INCLUDES TRANSISTORS 
& Transistor Circuits, Record 
Changers, Rectifiers, P.A. 
Systems, Tape Recorders, Pho- 
nograph Pick -ups, F.M., Auto 
Radio; Radio Compass, Short 
Wave, Radar, etc. 

ASK TO SEE IT! 
IT WILL PAY TO KNOW - 

The Basic Principles -Con- 
struction -Installation -Op or- 
ation- Repairs- Trouble Shoot- 
ing. Shows How to get Sharp, 
Clear T.V. Pictures. Install 
Aerials -How to Test. Ex- 
plains Color Systems, Methods 
of Conversion, Terms, etc. In- 
cludes Ultra High Frequency 
-Valuable for Quick Ready 

COMPLETE Reference and Home Study. 

2 VOLUMES Get this Information 
for Yourself. 

7 DAY TEST -PAY ONLY $1 A Month 
MAIL ORDER 

MUDEDELS T. V. RADIO SEERVIW.23 BRARY' 
N.Y. 

Volumes) $6 
on 
Mail AUDELS 

free trial. If O. K. I will remit $1 in 7 days and 
$1 monthly until $6 is paid. Otherwise I will return them. 

Name 

Address 

Occupation 

Employed by 
RN 
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looks grainy, the joint is a poor one 
and must be done over. With a little 
practice you can usually tell a good 
joint from a bad one by just looking 
at it; but never forget that you can 
get a fooling. Now and then a rosin 
joint will look fine on the outside. The 
layer of insulating rosin is all on the 
inside where you cannot see it; so 

never hesitate to lay the iron to what 
seems to be a perfect joint when you 
are hunting trouble." 30 

POOR MAN'S PHONE PATCH 
By STAFFORD E. DAVIS, W5HIM 

MANY amateurs throughout the world 
are now making a definite contribu- 

tion to military morale by handling 
third -party communications through 
their rigs. In many instances, the sol- 
dier's near relatives can speak with their 
GI through the medium of a phone 
patch. This is a means of connecting the 
amateur's radio equipment into the 
phone . system so that the parties con- 
cerned can talk directly to each other 
without having a third party relay the 
conversation. 

Unfortunately, the cost of such phone 
patches is beyond the means of many 
hams, including the author. A diligent 
search in the literature and intensive 
querying of the author's fellow hams 
produced the circuit shown in the 
diagram. 

The unit can be constructed from 
junk box parts and, considering its sim- 
plicity and low cost, it works quite well. 
If all new parts have to be purchased, 
the phone patch can be built for five 
dollars or less and in about a half hour. 
Any replacement power transformer can 
be used in this application. 

A word of caution is in order. Note 
that the primary of the transformer is 
connected in series with one side of the 
phone line and not across it. Next note 
that shielded lead must be used for the 
microphone input otherwise an extra 
loud hum will result. 

When the phone patch is in use, the 
ham operator talks into the telephone 
instead of the microphone. Our thanks 
to W5KL, who has been using a similar 
phone patch since 1923, for the basic 
idea. This should convince even the 
most skeptical that the circuit has merit. 

30 

Complete schematic of the "junk box" phone 
patch (A) transmitter section and (B) re- 
ceiver portion. The power transformer can 
be any of the available replacement types. 

EOM TO j TRANSMITTT ER 
BIC. INPU 

5V. WINDING NOT USED 

6 3V. WINDING TO SECONDARY OF 
RECEIVER OUTPUT TRANSFORMER 

HONE 
INES POWER TRANSFORMER 

IAI 

RECEIVER 
OUTPUT 

te) 

RECEIVER 
SPEAKER 

TO 6.3V. WINDING OF 
PHONE PATCH TRANS. 

D 

Ask For Sprague By 

Catalog dumber 

Know what you're getting ... 
get exactly what you want. 

Don't be vague ... insist on 
Sprague. Use 

complete ra- 

dio -TV serv- 

ice catalog 

C -6I O.'s 'rite 

Ia1 SA Sprague 
Products 
Company, 
5 l Marshall 

Street, No. Adams, Mass. 

SPRAGUE 
WORLD'S LARGEST 

CAPACITOR MANUFACTURER 

on 

SWEEP 

GENERATOR 
FEATURES OF 
MODEL 100 -T 
Wide frequency 
sweep 
High output 
Exceptionally flat 
output 
Positively set 
upper and lower 
frequency limits 
of swept hand 
True zero output 
reference 
Emergency use 
as single fre- 
quency CW oscil- 
lator 

$295 
F.O.B. State College 

The CEC Model 100 -T Sweep Generator is a 
wide band frequency source. It can be speci- 
fied for any frequency sweep width of ratio 
1.7 to 1 in the frequency range from 30 me 
to 220 mc. One popular range is from 52 to 
90 me to sweep TV channels 2 to 6 simul- 
taneously in equipment or CATV systems. 
Sweep rate is approximately 58 cycles per 
second when power line source is 60 cycles 
per second. Hum in equipment under test 
shows up as a two -cycle modulation of the 
response curve, not as fixed error in the curve. 
Write Dept. B for complete technical data. 

Community Engineering Corporation 
Box 824, State College, Pennsylvania 

Mfg.'s. of Equipment for Community Antenna 
Telev si on 

West Coast Representative: Victor M. Farel Co.. 
6715 Hollywood Blvd., Hollywood 28, California 

OMICOMMUNITY 
ENGINEERING 
CORPORATION 
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"TAPE RECORDERS AND TAPE RE- 
CORDING" by Harold D. Weiler. 
Published by Radio Magazines, Inc., 
Mineola, N. Y. 186 pages. $2.95 (paper 
bound) and $3.95 (hard cover). 

This compact volume is a "how-to - 
do-it" handbook for the home record- 
ist. As the author points out there are 
some 1200 ways in which a tape re- 
corder can be used, many of which 
have probably never occurred to the 
owner of the average tape recorder 
unit. Not only does he draw his read- 
ers' attention to some of the more un- 
usual applications but explains the 
techniques involved in obtaining the 
best possible reproduction. 

Turning out a good tape involves a 
combination of know -how, taste, and 
thorough knowledge of the recorder 
used. This book supplies the informa- 
tion needed to meet the first and last 
requirements. The thirteen chapters 
cover the theory of sound, sound and 
the human ear, microphones, room 
acoustics, recording with a mike, mike 
techniques, recording from records - 
radio-TV, tape recorders, sound effects, 
recording special sound effects, tape 
recorder maintenance, and how to add 
sound to slides and home movies. 

The text material is illustrated by 
some 100 line drawings and photo- 
graphs. 

"SUPERHETERODYNE CONVERTERS 
AND I -F AMPLIFIERS" edited by Alex- 
ander Schure. Published by John F. 
Rider Publisher, Inc., New York. 45 
pages. Price $ .90. Paper bound. 

This is the twelfth volume in the 
publisher's "Electronic Technology Se- 
ries" and covers the theory underlying 
the operation of mixers and converters 
and the theory of the i.f. amplifier. 

The text material is divided into five 
chapters covering the basic principles 
of superhet operation, early types of 
converters and mixers, modern con- 
verters and mixers, i.f. amplifiers, and 
the alignment of these sections. 

The treatment is non -mathematical 
and the student studying on his own 
should have no difficulty in handling 
the material. Review questions are in- 
cluded at the end of each chapter. 

* * 

"TRANSISTORS IN RADIO AND 
TELEVISION" by Milton S. Kiver. Pub- 
lished by McGraw -Hill Book Company, 
Inc., New York. 320 pages. Price $6.50. 

The readers of this magazine have 
long been familiar with Mr. Kiver's 
type of presentation and the facility 
with which he is able to make complex 
subjects crystal clear to the reader. 
His latest book is no exception. 

Written for the radio and television 
service technician and those interested 
October, 1956 

NC 
300 

Receiver Features greatest sensitivity of any 
ham receiver at any price. 20 monthly pay- 
ments $18.31. $37.00 down. Cash price $369.95 

A FEW ITEMS IN STOCK FOR IMMEDIATE SHIPMENT 
Collins 75A4 .... $ 595.00 GPR90 $395.00 
Collins KWS1 .... 1,995.00 Gonset G66 169.50 
Hallicrafters SX99 . 149.95 Gonset Super 6 52.50 
National NC88 ... 99.95 Elmac PMR7 159.00 
National NC98 ... 149.95 Elmac AF -67 177.00 
National NC300 ... 369.95 Ranger Kit 214.50 
Hammarlund Ranger wired " 293.00 

H0140XA .... 249.50 Pacemaker wired 495.00 

Write, wire, phone or visit either store today. 

Butler 1, Missouri 
Phone 395 

"SOP TRADE -INS 
We try to top all offers. Your 
trade -in makes down payment. 
Write for our offer. 

' EASY TERMS 
90 days open account or 10% 
down -up to 20 months. We fi- 
nance. Payment within 90 days 
cancels all interest. Write for 
details. 

ALL RECONDITIONED 
APPARATUS 

Nearly all makes and models - 
Big savings -Ten day trial-90- 
day warranty. 90 -day full trade 
back on new apparatus. Write for 
bulletin. 

PERSONAL SERVICE - 
FAST DELIVERY 

Your inquiries and orders handled 
same day. Write, phone or wire us. 

COMPLETE STOCKS 
Henry has everything in the ama- 
teur equipment field, new or used ... transmitters and receivers. 

0 ..s 

-3 

Bob Henry, 
W(ARA 

Butler, Mo. 

Henry 
GRonite 7 -6701 L 

-.11240, West Olympic Blvd'. Los Angeles 64 G" I 
'World's Largest Distributors 

HOw TO BE THE HAPPIEST CREATIVE 
-Q. ENGINEER IN CALIFORNIA 

Engineers (E.E., M.E., Mfg., Sales) can 
have the kinds of jobs that creative 
men dream about. Top salaries and 
benefits. Suburban locations in Fuller- 
ton, Newport Beach, Richmond, or 
Palo Alto, 

Write Beckman Instruments, Inc., 2999 W. 6th Street 
Los Angeles 5, California. Ask for Career File #20 

pARGAI'N TV 
RuNma? 

SERVICEMEN! 
Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY 
3619 TROGST KANSAS CITY, MO. 

Ted Henry, 
W6000 
Los Angeles 

of Short Wave Receivers." 

LEARN TV SERVICING 
UHF -COLOR -VHF 

Master the latest, up -to- the -minute 
TV and Color TV developments. 

You can Earn to $5,000- $10,000 a year in TV serv- 
icing after a few short months. Education or age 
is no barrier. Find out how you can EARN 
WHILE YOU LEARN in our big Shops and Labo- 
ratories. You work with the latest equipment. 
Waste no time with Non -Essentials, Math or De- 
sign Theory. Complete information in our new 
FREE booklet. Address Dept.7 0-56-R.Approved 
for veterans. Free Placement Service. 

WESTERN TELEVISION INSTITUTE 
341 W. 18th St. Los Angeles, Calif. 
Dept. 10 -56 -R 

m Mail e information about training. 
Name 
Address 
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STAN-BURN 

CATHODE RAY TUBE SPECIALS 
ONE YEAR GUARANTEE 

G.E. Type STAN- 
BURN 

513.25 ...10BP4 $10.20 
18.00 ...10FP4 .. 14.00 
16.25 I2 LP4 A . . 13.95 

12QP4.... 10.50 
28.95. .12UP4.... 14.50 
18.15....14CP4.... 13.40 

15DP4.... 14.50 
31.25....16AP4A . 18.50 
26.25....16KP4... 15.75 
31.25....16GP4... 18.50 
29.00....16LP4. .. 15.25 
29.00.. .16WP4. .. 15.25 
22.50 . ..17BP4... 15.75 

G.E. Type STAN - 
BURN 

$28.15,. - .17CP4..... $19.50 
31.25. .17GP4 20.75 
32.25 ...19AP4A : 22.50 
27.40....20CP4 18.95 
33.00 ..21AP4 ... 22.25 
33.25 ...21MP4 23.50 
27.40.. 21EP4.. ... 20.15 
90.75 24ÁP4 49.00 

DUMONT TUBES 
12QP4A 23.75 16FP4 26.00 
150P4.. 26.55 17KP4. 25.00 
16DP4A.31.00 19AP4A 33.25 

21KP4 38.50 
STAN -BURN CRT TUBES RCA LICENSED -MFG. BY LINCOLN 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

$20 WORTH OF ELECTRONIC PARTS IN GRAB -BAG 
consisting of: Porcelain sockets, coils, speaker, trans- 
formers, resistors, condensers, etc. ONLY $1.98 (plus 
500 postage). 

TAPE RECORDERS- Famous Brand 
SPECIAL SPECIAL 

List Pr. $249.95.$169.00 List Pr. $129.95..579.95 
List Pe. 199.95. 129.00 List Pr. 79.95.. 59.95 

Write for complete illustrated details. 

ANTENNA ACCESSORIES 
P -800 JFD DOUBLE "V" ant., box of 10...ea. $1.39 
FLASH- DOUBLE "V" lightning arrest. 
box of 12 ea. 2.09 

SS Mil 300 OHM WIRE -1000 Feet........ 8.95 
BO Mil 300 OHM WIRE -1000 Feet 12.49 

100 Mil 300 OHM WIRE -1000 Feet 13.99 

KITS! 
We stock the following manufacturers 
complete line of kits -see Advertisers 
Index 

EICO QUALITY ARKAY PRECISE 
All domestic orders will be shipped prepaid for a 
limited time. Send us your list. Order by Manu- 
facturer and Model Number of item. 

TRANS- ATOMIC TRANSISTOR RAD10.... KIT 56.95 
Same as above WIRED, Ready to play $7.95 

SENSIPHONE EARPHONES -Single Phone 51.50 
Double Phone 52.50 

GERMANIUM DIODE Loopstiek Radio Kit 53.25 

AM -FM -SW AUTO RADIO 
Drift Free FM- World's Finest -Seeker LeMans 

For PUSH BUTTON $179.95 
For SIGNAL SEEKER ...... $239.95 
Includes: GE SPEAKER with GRILLE and AUTOMATIC 
ELECTRIC ANTENNA. Simple installation for all cars. 
Specify 6 or 12 Volt system. 
VM 4 SPEED HI -FI CHANGER -Model 1210 with Re- 

neNe, Sonotone or Asiatic flip -over cartridge..522.95 

RC456 -4 SPEED COLLARO .-BRAND NEW. 
SPECIAL 529.95 

45 RPM SPINDLE for above 52.98 
3 SPEED PORTABLE RECORD PLAYER with MONARCH 
CHANGER- Rouette cartridge -Portable Two Tone Car- 
rying Case 532.95 
WEBSTER Model 140 -3 SPEED Automatic with Ron - 
ette Sonotone or Asiatic flip -over cartridge 522.49 
MONARCH SPEED tONTdg MIX 

CHANGER R with ccrysalcar 521.95 
Same with British variable reluctance 24.95 
45 RPM SPINDLE 1.88 

MONARCH 3 
UNIT (loss arm) 4.95 6 TURN- 4.95 

PEERLESS PORTABLE BATTERY OPERATED RADIO - 
Colors: Green, White, Red or Blue -5 TUBE IMPORT. 

BATTERY KIT for above 
514.95 less ba $2.00 

JEWEL -Model 5200 -5 TUBE AC -DC RADIO-512.50 
RECORDING TAPE -Top quality -1200 Feet -Famous 
brand -BOXED -1 to 5 -$1.69 ea. 6 to 11 -$1.59 ea. 
12 or more $1.49 ea. 

HALLICRAFTERS TV 
17" PORTABLE TV............ Dealer net 5103.95 
Model 17TS700M -Table Model...Dealer net 91.95 
Model 217'5460M -Table Model...Dealer net 129.46 

I SETCHELL CARLSON -17" PORTABLE TV...5119.95 

HI -FI PACKAGE DEAL 
Includes: JENSEN K21O SPEAKER. MONARCH AUTO. 
MATIC CHANGER with GE RPX 050. 12" SPEAKER 
ENCLOSURE in BLOND or MAHOGANY WOOD (Specify 
color). MATCHING BASE FOR CHANGER. 
10 WATT HF10 BOGEN AMPLIFIER. 
Complete, ready to play. A $135.00 net Value for Only 
or your choice of similar units at relative package 
price. Write for prices. 

r 
I CRAFTERS, 

HICKOCK ECHMA TERN 1.,G E, WESTINGHOUSE, , I 
I TUNG-SOL, 

DELCO, GEN. MOTORS. GAddreess all inquiries s7to I 
I Dept. RN -10. 

COMPLETE HI -FI DEPT. SEND US YOUR LIST 
FOR LOWEST QUOTATIONS ON ANY ITEM. 
We invite export inquiries and offers. Our export de- 
cerement will give special attention to expediting 
foreign orders at minimum c mmissions. We are 

distributors for United Motors, all Delco 
and Gen. Motors Auto Radio parts in stock. 
We also rry a complete line of popular makes of 
Radio Tubes at 50/10 discount. Also many other 
special purpose and transmitting types, and 1l elec- 
tronic parts and equipment at lowest prices. Send 
as a list f your requirements for prompt quotations. 
Terms: 203/4 with order. Balance C.O.D. All prices 
F.O.B., NEW YORK Warehouse. Minimum order 55.00. 
Write for our latest price list and Hi -Fi Catalog RN-I0 

DEALERS: Write fornlú5fi 
cos 

deI s- cHALLId 

STAN -BURN 
RE 

ELECTRONICS CO. 

558 CONEY ISLAND AVE. B'KLYN 18, N. Y. 
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in experimenting with transistor cir- 
cuitry, the material is basic and, as 
such, could be used as a textbook for 
the tyro. The text is divided into ten 
chapters which cover modern electron 
theory, point- contact and junction 
transistors, a comparison of the two 
types of unit, transistor amplifiers, os- 
cillators and radio receivers, the use 
of transistors in TV receivers, new 
transistor developments, the servicing 
of transistor circuits, and experiments 
involving transistors. 

A series of transistor data tables 
and an extensive bibliography com- 
plete the text. Since the author uses 
a minimum of mathematics in his ex- 
position, the student will find this vol- 
ume helpful, as will those with wider 
electronic experience. 

* 

"COLOR TV TRAINING MANUAL" 
by C. P. Oliphant & Verne M. Ray. 
Published by Howard W. Sams & Co., 
Inc., Indianapolis. 258 pages. Price 
$6.95. Paper bound. 

This volume represents a basic color 
course for the practicing television 
technician. The text material is di- 
vided into three sections covering the 
principles of the color television sys- 
tem, color receiver circuitry, and the 
servicing of the color set. Those with 
training and experience in the serv- 
icing of black- and -white sets should 
have no difficulty in handling the ma- 
terial as presented since the book has 
been designed to be used for home - 
study as well as for the more formal 
training courses offered by schools. 

There are about 500 illustrations in 
this manual, 126 of them in color. An 
appendix carries actual color picture 
tube displays, information on the use 
of several commercial color bar and 
white dot generators, and a glossary 
of color TV terminology. Test ques- 
tions at the end of each chapter permit 
self- checking. The answers have been 
included to make the manual" self - 
contained. 

We believe that alert service techni- 
cians will find this a valuable spring- 
board to the new business and in- 
creased profits which are to be made 
in color television work. 

* '5 

"AUDIO AMPLIFIERS AND ASSO- 
CIATED EQUIPMENT" by Sams Staff. 
Published by Howard W. Sams & Co., 
Inc., Indianapolis. 288 pages. Price 
$3.50. Paper bound, spiral binding. 
Vol. 7. 

This volume provides complete serv- 
icing data on three preamplifiers, 
twenty -eight audio amplifiers, and six- 
teen custom AM -FM tuners that were 
released during the year 1955. 

As is the case with this publisher's 
other "Photofact" publications, this 
handbook provides complete photo cov- 
erage, a comprehensive annotated 
schematic of the equipment, parts list, 
voltage and resistance measurements 
for servicing and troubleshooting, and 
step -by -step service procedures. 

A cumulative index covering the 
previous volumes in this series is also 
included to facilitate spotting the re- 
quired diagram. 

FCC Deadline! 
By January 2,1957 

FCC Station Licensees 
MUST provide a means 
to receive CONELRAD! 

Kaar's FCDA listed 
CONALERT is the 
Conelrad monitor 
designed to do the 
job FOR you 

Fail -Safe 
Low Cost 
5 Channels 

Meets FCC Requirements 

For complete information write: 
ENGINEERING CORP. 

2992 Middlefield Rd. 
Palo Alto, California 

Read 
RADIO & TELEVISION NEWS 

Every Month 

To help you 

MOVE AHEAD 
in INDUSTRIAL 

ELECTRONICS 
This Library makes plain the methods used 

by today's electronics engineers 
IIHERE'S a Library to help you prepare for a top 

Job in the booming industrial -electronics field 
help you save time and work in your present 

job. Experts give you basic theory, practices, and 
methods. They explain electronic circuits and de- 
vices, vacuum tubes, the analysis and use of elec- 
tron -tube circuits, and provide a vast amount of 
other data on electronic equipment. 

INDUSTRIAL ELECTRONICS 
ENGINEERING LIBRARY 

4 volumes, 1998 pages, 1637 
charts, diagrams, and illustra- 
tions 

$24.95- payable on 
EASY TERMS 

In this Library are the sort of 
practical facts that can help you 
step out in front of the "aver- 
age" electronics man -they give 
the kind of help that could very 
well mean a top -paying job in 
electronics work: 
You get practical data on 
electronic instrumentation, a 
wealth of facts on vacuum 
tubes, useful information on 
electron -tube circuits, and the 
basic laws of electronic mo- 
tion. The basic knowledge here 
can be applied in radar, tele- 
vision, pulse communication. 
and a wide variety of general 
electronic control. Use coupon 
below for free trial -no ob- 
ligation. 
EASY 10 -DAY 
TERMS FREE TRIAL 

4 Big Volumes 
Cage's THEORY AND 

APPLICATION OF 
INDUSTRIAL 

ELECTRONICS 
Harman's FUNDAMEN. 
TALS OF ELECTRONIC 

MOTION 

Spangenberg's VACUUM 
TUBES 

Seely's ELECTRON. 
TUBE CIRCUITS 

McGraw -Hill Book Co., Attn.: H. W. Buhrow. 
Industrial & Business Book Dept., RTN.IO, 
327 W. 41st St., New York 36, N. Y. 
Send the Industrial Electronics Engineering Library 
for 10 days' examination on approval. In 10 days, I 
will send $4.95 then $4.00 monthly until low price of 
$24.95 is paid. If not wanted, I will return books 
postpaid. 

PRINT 
Name 

Address 

City Zone... State 

Employed by 
For price and terms outside U. B., RTN -ID 
write McGraw -Hilt Int'l., N. Y. C. 
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The tremendous boom in hi -fi equip- 
ment sales makes this phase of servic- 
ing operations of dollar- interest to 
most technicians who are willing to 
specialize. 

* * 

"GERMANIUM DIODES" by Dr. S. D. 
Boon. Published by Philips' Technical 
Library, Eindhoven, Holland. Available 
in the U. S. from Elsevier Press, Inc., 
2330 Holcombe Blvd., Houston 25, 
Texas. 85 pages. Price $1.95. Soft 
binding. 

The increasing use of germanium 
diodes in electronic circuits makes it 
more important than ever that engi- 
neers and service technicians under- 
stand the nature and structure of these 
semiconductors. Those used to work- 
ing with vacuum tube circuitry will 
find that this newer and smaller com- 
ponent requires an entirely different 
approach. 

The text material has been presented 
factually and in the most practical 
manner possible. Theoretical discus- 
sion has been largely eliminated in 
favor of practical circuits which can 
be used as a guide to experimentation, 
etc. Twenty -seven circuits have been 
included in this handy and compact 
text. 

:,l- * 

"ELECTRONICS IN INDUSTRY" by 
George M. Chute. Published by Mc- 
Graw -Hill Book Company, Inc., New 
York. 422 pages. Price $7.50. 

Since virtually every industry now 
comes within the sphere of influence 
exerted by electronics, it behooves not 
only service personnel but manage- 
ment to understand the role of such 
devices in speeding output and cutting 
production costs. 

The text is written for the end user 
and those responsible for the mainte- 
nance of such equipment since it de- 
scribes and analyzes commercially 
available items. Among the control 
devices discussed are simple welding 
controls, resistance -welding controls, 
light and heat relays, heating and 
light- dimming devices, simple speed 
and voltage regulators, electronic heat- 
ers, temperature recorders, light re- 
lays, register controls, servo- mecha- 
nisms, etc. A non -technical discussion 
of the tubes used in such devices is 
also included. Since this text is based 
on a study course in industrial electron- 
ics taught by the author, it is suitable 
for home study or formal academic 
programs. Problems are provided for 
review purposes at the end of each 
chapter. The correct answers are in- 
cluded. 

* * 

"TIME- SAVING NETWORK CALCU- 
LATIONS" by Dr. Harry Stockman. 
Published by SER Co., 543 Lexinton 
Street, Waltham, Mass. 120 pages. 
Price $1.75. Paper bov}itnd. 

Engineers whose wárk involves net- 
work calculations of various types will 
find this compact manual a handy ad- 
dition to their reference shelves. The 
book gives a set of general rules cov- 
ering network calculations and de- 
scribes the use of Thevenin's Theorem, 
the potentiometer method, and other 
October, 1956 

choose one !milt by AERMOTOR 
AERMOTOR TOWERS have proven their excellence in thousands 
of installations . . . installations exposed to the most severe 
weather and wind loading conditions. 

AERMOTOR steel antenna towers are self supporting ... require 
no cumbersome guy wires. Each part is heavily galvanized after 
fabrication to insure complete protection from exposure. 

Towers are shipped knocked down in convenient bundles; well 
designed parts make section -by- section assembly easy. 

AERMOTOR 3-post antenna towers 
33, 47. 60, 73, 87 and 100 feet. 

are available in heights of 

WRITE FOR ADDITIONAL IN- 
FORMATION ABOUT THE 
AERMOTOR TOWERS AND A 
DEALER FRANCHISE IN YOUR 

TERRITORY. 

SINCE 1888, MANUFACTURERS OF QUALITY BUILT TOWERS 

AERMOTOR COMPANY 
2500 W. ROOSEVELT RD.- CHICAGO 8, ILLINOIS, U.S.A., DEPT. 13U10 

Build Yoe own 

tpansrn, lteh Baeut t 
... from these 

easy -to- assemble kits! 

VIKING 
"ADVENTURER" TRANSMITTER 

Complete to the last detail, the 
Viking "Adventurer" is the ideal 
CW transmitter for the beginning 
amateur . . the perfect standby 
transmitter for the experienced ama- 
teur. Effectively TVI suppressed -pro- 
fessional in appearance and design - 
easy to assemble and operate! 50 
watts input -single knob bandswitch. 
ing on 80, 40, 20, 15 and 11 -10 
meters. Packs enough power for 
world -wide radio contacts with lust 
a simple antenna. Wide range pi- 
network output tuning -no antenna 
tuner needed. Kit is furnished com- 
plete with built -in power supply, 
tubes, cabinet, wiring instructions 
and antenna suggestions. 
Cat. No. 240- 181 -1. Viking "Adven- 
turer" Kit, less crystal, key.. $54.95 

VIKING 
"RANGER" TRANSMITTER 

Tops for operating convenience - 
enough power for world -wide con- 
tacts. Built -in VFO or may be crystal 
controlled. Bandswitching 10 through 
160 meters. 75 watts CW input, 65 
watts phone. Drives most kilowatt 
amplifiers including the Viking Kilo- 
watt. TVI suppressed -easy to build 
-professional in appearance. With 
timed sequence (break -in) keying sys- 
tem. Kit or wired and tested. 

Cat. No. 240 -161 -1. Viking "Rang- 
er" Kit with tubes, less crystals and 
key- $214.50 

Cat. No. 240 -161 -2. Wired $293.00 
_For detailed information see your distributor or write to: 

E. F Johnson Cvmpa.irax' 
3134 SECOND AVE. S.W., WASECA, MINNESOTA 
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CRYSTAL 
Manufacturing 
Headquarters 

Over 11,000,000 quartz blanks in stock 
-let our experienced technicians grind 
and etch to your exact frequency needs. 

Our laboratory 
contains the latest 
equipment, includ- 
ing General Radio 
Primary Frequency 
Standard and elec- 
tronic counters to 
insure accuracy as 
specified below. 

SPECIAL CRYSTALS 
In -FT -243 holders with s /z" pin spacing. From 1500 
to 9500 kc. 
.05% tolerance $1.35 ea. .01% tolerance $1.50 ea. 
.005% tolerance $2.50 ea. 
In DC -34 hoiders with 3/, pin spacing. From 1100 
to 8500 kc. 
.05 %. tolerance $1.35 ea. .01% tolerance $1.50 ea. 
.005% tolerance $2.50 ea.. 

NOVICEBAND 
80 meters within 1 kc of specified 
frequency -3701 to 3749 kc in DC -34 .i 
or FT -243 holders -(specify holder 79 
wanted) 

STOCK CRYSTALS 
In FT -243 holders -5675 kc to 8650 kc in 5 
25 kc steps each, ¢ 
FT -241 LATTICE CRYSTALS 
In all frequencies from 370 kc to 540 kc 50f 
500 kc Crystals..$1.00 455 kc Crystals..$1.00 

STOCK CRYSTALS 
Send postcard for free list of fre- 
quencies. FT -241, DC -34, FT -243, 50 
FT -171, each 

40 - METERS 
From 7152. to 7198 kc within 1 kc:of 
specified frequency .in FT -243 hold - 79 
ers only 

2- 6- 10- 15- 20 -40 -80 Meter Ham 
Bands in DC -34 or FT -243 holders 79 
(specify holder wanted) 

JOBBERS & MANUFACTURERS 
Write For Quantity Prices & Catalog 

Texas Crystals 
The Biggest Buy in the U.S. 

8538 W. GRAND AVENUE RIVER GROVE, ILL. 

ALL PHONES - GLADSTONE 3 -3555 

Terms: All items subject to prior sale and change of 
price without notice. All crystal orders MUST be ac- 
companied by check, cash or M.O. WITH PAYMENT 
IN FULL. NO C.O.D.s. Postpaid shipments mode in 
U.S. and possessions only. Add 5c per crystal for 
postage and handling charge. 
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techniques for the transient and steady 
states. 

One especially valuable contribution 
in this text is a comprehensive bibliog- 
raphy covering some 280 selected ref- 
erences to published material on the 
subject. 

It goes without saying that a suit- 
able mathematical background is pre- 
requisite to an appreciation of this 
work and for obtaining maximum ben- 
efit from the outlined procedures. 

* * * 

"PRINCIPLES OF COLOR TELEVI- 
SION" by The Hazeltine Laboratories 
Staff. Published by John Wiley & 
Sons, Inc., New York. 562 pages. Price 
$13.00. 

This is an engineering text which 
covers the basic concepts of the pro- 
duction and transmission of the color 
signal. Based on the continuing series 
of technical reports that have ema- 
nated from the Hazeltine Laboratories 
over the past few years, this volume is 
a compilation and up -to -date picture 
of the entire subject. 

The text material covers light and 
photometry, color perception, color 
space and color triangles, colorimetry, 
color in a TV system, required infor- 
mation content, characteristics of the 
eye, choice of color components and 
their interleaving in the composite 
signal, the production of the composite 
color signal, synchronization, nonlinear 
amplitude relations and gamma cor- 
rection, FCC color standards, equip- 
ment for producing the transmitted 
signal, color receivers, decoders for 
three -gun displays, decoders for one - 
gun picture tubes, and test and meas- 
uring methods. 

From the listing of contents, it is 
obvious that this book is directed to- 
ward a readership with advanced tech- 
nical training. Practicing engineers, 
students in the graduate engineering 
faculties, and research engineers will 
derive the greatest benefit from this 
work. A fairly comprehensive mathe- 
matical background and a familiarity 
with engineering theory and the tech- 
niques of monochrome television are 
prerequisite and have been assumed by 
the authors. 

x x * 

"WIRELESS SERVICING MANUAL" 
by W. T. Cocking. Published by Iliffe 
& Sons Ltd., London, England. 263 
pages. Price $4.00. Available in U. S. 
from The British Book Centre, 122 E. 
55th Street, New York 22, N. Y. 

So popular is this work with radio 
service technicians that it has been 
necessary to issue a ninth edition of 
this volume. Ever since 1936 techni- 
cians have been consulting this work 
for practical suggestions on coping 
with day -to -day troubleshooting and 
servicing problems. 

This newest edition has been revised 
and the circuitry and illustrative ma- 
terial brought up -to -date to reflect cur- 
rent developments. Among the new 
material included in this edition is 
data on a.f.c., push -pull amplifiers and 
negative feedback, the servicing of fre- 
quency- modulated v.h.f. receivers, an- , 

tenna-ground 

n- 

tenna -ground systems, the use of CR 
test gear, and the handling of exten- 
sion loudspeakers. 

Those who have used this manual 
in the past will welcome this new 
edition with enthusiasm and those who 
are not yet acquainted with Mr. Cock - 
ing's straightforward presentation of 
his subject matter have an interesting 
experience ahead of them. 

* * r 

"BLOCKING OSCILLATORS" edited 
by Alexander Schure. Published by 
John F. Rider Publisher, Inc., New 
York. 60 pages. Price $1.25. Paper 
bound. 

This is a straightforward discussion 
of an often neglected and often mis- 
understood circuit, despite the fact 
that such circuitry is to be encoun- 
tered in various types of electronic 
equipment. 

The text material is divided into 
four chapters covering a description of 
the operating features of such cir- 
cuitry, both popular and detailed de- 
scriptions of the operation, and appli- 
cations for blocking oscillators. As a 
specialized work, students, technicians, 
and practicing engineers will find this 
book helpful. 30 

LOST -ONE TRAIN! 
By CAPT. ROSS A. SHELDON, K4HKD 

FROM hunting transmitters to hunting 
trains is quite a jump -but not for 

Alabama Emergency Net "P" which 
meets daily at 6 p.m. ( CST) on 3955 kc. 

When train Number 20 of the South- 
ern Railway out of Mobile was overdue 
Sunday morning, July 8th, officials, 
knowing of flood conditions along the 
route, sent out a call for amateur radio 
operators to aid in finding it. K4CEM, a 
railroad employee, telephoned W4BFX 
from the depot at 0900 and W4BFX 
immediately went on the air alerting 
the members of the net. Net manager 
K4AOZ activated the net and took charge 
as net control station. 

W4OBV- mobile was in Marion over 
the weekend and took the call, telephon- 
ing the Marion, Alabama police depart- 
ment which, in turn, relayed to the po- 
lice in Jackson and alerted the highway 
patrol. It was established that Number 
20 was missing somewhere between Jack- 
son and the town of Suggsville. Mean- 
while, W4GJW heard the alert on the 
Alabama Emergency Net frequency and 
switched over to 40 meters to catch a 
station he had been in contact with in 
Evergreen, W4FDZ. W4FDZ called the 
Evergreen police who also relayed the 
call into the Jackson police. 

Forty -five minutes after the request 
was given to K4CEM, a Jackson police 
squad car found the stranded train 
trapped between two washouts and un- 
able to move. The information was 
radioed back through police and ama- 
teur channels to Southern Railway offi- 
cials. 

The fine cooperation of hams and 
local police and railroad officials thus 
quickly allayed fears of the railroad and 
relatives of passengers as to the train's 
safety. 

Bouquets to the Alabama Emergency 
Net and the quick thinking of its mem- 
bers. Stations participating in the op- 
eration were K4AOZ, K4CEM, W4PXQ, 
W4HKK, W4GJW, W4BFX, W4OBV, 
W4FDZ, and W5ZLP. 30 
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Tube Saver 

Triples Tube Life 
EVERY time current is switched on in a 

radio, TV set, or other electronic 
equipment, destructive surge currents 
rush through tube heaters and cathodes. 
There is no question that these initial 
surge currents are destructive. In televi- 
sion servicing today it is estimated that a 
great majority of breakdowns are due to 
defective tubes. The same is true of other 
types of electronic apparatus both com- 
mercial and military. Laboratory tests 
have shown that initial surge currents in 
intermittently used vacuum tubes are to 
blame for 70% of normal tube deterio- 
ration and virtually all burnouts. To 
prevent such failures, or at least to delay 
them, a method is needed by which the 
in -rush current could be controlled, 
slowed, or delayed until heaters are 
warm enough to handle full current. 
By reducing the starting heater voltage 
to about 60% of normal for 10 seconds, 
tube life may be more than tripled. 

A new commercially available device 
for doing this is the "Tube- Saver" made 
by the Wuerth Tube -Saver Corp. The 
circuit shown in Fig. 1 contains a re- 
sistor, a thermal relay, and an indicator 
bulb. The a.c. power plug of the TV 
set, radio, etc., is plugged into the socket 
provided. The line switch on the TV set 
or other equipment is still used but the 
instant the equipment is switched on, 
current enters the "Tube- Saver," passes 
through the bi -metal horseshoe H, and 
out through the surge limiting resistor, 
which has the time -delay indicator light 
in parallel. The voltage now received by 
the load is a fraction of normal and its 
tubes build up, their resistances safely. 

In a sense then, the tube heaters are 
pre -warmed and readied for the full 
voltage. This type of treatment may not 
be as effective for series- heater circuits 
as it is for parallel circuits since in the former, the heaters may not obtain 
enough voltage in this period to warm 
up. 

The current through the bi -metal horseshoe creates a small voltage drop and the heat generated deflects H so that 
it makes contact with the strip S. The instant this contact is made, the resistor and light are bypassed, placing full volt- age on the apparatus. The deflection of H is not affected by the loss of heat in its right leg as the increased current in the left side is more than enough to over- come the drag of the unenergized right leg. An adjustment screw is used to posi- tion the contact opening for proper time delay. 

Since the radio, TV set, etc., is turned off with its own switch, no current flows in the "Tube- Saver" when its contacts open. This insures long life for the contacts. 

á 
n jil BI -METAL 

HORSESHO RECEPTACLE H 
RESISTOR 

Fig. 1 

TIME DELAY 
INDICATOR LIGHT 
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HOUSE CURRENT 
fitetVailtOte 

NOW WHILE FISHING, CAMPING, BUSINESS 
TRIPS, ANYWHERE YOU DRIVE, YOU CAN 
ENJOY MANY OF THE CONVENIENCES 

USUALLY AVAILABLE 
ONLY AT HOME, SHOP, 
OR OFFICE: 

\ti` 
' 

Electric Shavers 
Car Polishers 
Radios -Lights `a Phonographs 
Dictation Machines t .J. Tape Recorders 
Hand Vacuum Cleaners 
Small Do -Ít- Yourself 
Tools 
H101" eating 

USES 
Pads 

" 

?0,,1 '%%w 

lfleclric 
CONVERTERS 

No installations. 
Just plug into r 
cigar lighter. 
That is all. Priced .a' 

\fi 
as low 

jas 

$11.95 jí 

v 4 14 ï n 
1 See your Electronic 1 Parts Jobber or 

' j i Dealer; or write n direct to us. 

TERADO COMPANY 
1058 RAYMOND AVE., ST. PAUL 14, MINN. 

SHOOT TV TROUBLE 

FAST! 
With H. G. Cisin's Copyrighted RAPID 
"TV TROUBLE SHOOTING .METHOD" 

Without experience or knowledge, this guaranteed 
new method of servicing TV sets enables you to 
DIAGNOSE TV troubles as rapidly as an expert. NO 
THEORY -NO MATH -you can locate all faults in 
record -breaking time. regardless of make or model. 

"TV TROUBLE SHOOTING METHOD" is the most valuable aid to TV servicing ever written. Be 
a TV Trouble Diagnostician. Increase your present 
earnings. Open your own Profitable Business or get a high -paying skilled job! 

It's all in this book . 
Nothing more to Pay -Nothing else to Buy 

Alpabetically listed there are 85 picture troubles, 
over 58 raster and 17 sound troubles and by this 
unique copyrighted method you know EXACTLY 
WHERE the trouble is; plus step -by -step instruc- tions, including 69 RAPID CHECKS, enabling you to find the faulty part. 

13 IMPORTANT PRELIMINARY CHECKS NEED 
NO INSTRUMENTS! Of the 69 Rapid Checks, OVER 
65 ALSO REQUIRE NO INSTRUMENTS! Rapid checks include emergency checks for distorted pic- tures, defective tubes including PI% tube, plus 57 others. ALL EXPLAINED IN SIMPLE LANGUAGE. PERFORMED WITHOUT INSTRUMENTS MANY 
CHECKS USE THE PICTURE TUBE AS A GUIDE. II. G. Cisin, the author, is the inventor of the AC/ DC midget radio. He licenses RCA, AT &T. etc. He has also trained thousands of technicians now own- ing their own prosperous TV service organizations or holding highly paid TV positions. His years of ex- perience are embodied in this remarkable new TV TROUBLE SHOOTING METHOD. 
Guaranteed. Money Back in 5 Days if Not Satisfied! 
ABSOLUTELY FREE with each or- 
der: H. G. Cisin's newest book "TV 
& RADIO TUBE SUBSTITUTION 
G U I D E." Gives direct replacements of 
set and picture tubes. Most valuable 
servicing aid! ACT NOW -get both 
books postpaid at cost of only onel 

..- RUSH COUPON NOW! 

Post- 
paid 

H. G. CISIN, CONSULTING ENGINEER, 
Amagansett, N. Y. (Dept. R -IO) 
Enclosed find $1. Rush both books. 

Name 

Address 

City Zone.... State 

WiSo eag*zo We aoa /4e9 

INDUSTRIAL 
SOLDERING IRONS 

,.. <%yê <7Z0-te/ 

¡Nore 

BTV'S' 

Faster 
HEM 

than ANY OTHER 
soldering irons of equal tip size 

Proved 4 times faster on the production lines 
of America's leading electronics firms. Complete 
range of sizes , . . scientifically designed . . , 
individually tested . . , for easier, surer precision 
work or heavy duty soldering. Operate on 110 - 
120 volts, AC or DC! Model 18T illustrated, 
$6.25 list. 

Write for FREE Catalog 

Exclusive 
THERMOSTATIC ACTION . . . 

Guaranteed for the life of the iron! 
Prevents excessive tip burning! 

W/ ALL MANUFACRNG O 
Grove City?Pile nnsylvania 

I C . 

OVER 20,000,000 SOLDERING PRODUCTS SINCE 1864 
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"ONE DOLLAR" Buys 

As much as $15 worth- Everything 
Brand New and sold to you with a 

Money Back Guarantee. 

100- ASSORTED 1/2 WATT RESISTORS 51 
100 -FUSES 1 AMP standard size 1/4" x 11/4" 51 
100- TUBULAR CONDENSERS .02 -100v $1 
100- ASSORTED WHITE TUBE CARTONS 51 
300 -TV STANDARD CORONA BUTTONS $1 
100 -TV STANDARD CORONA RINGS..... $1 
300-TV STAND. DIAL ESCUTCHEON SPRINGS 51 
100'- FINEST NYLON DIAL CORD 51 
300 -SELF TAPPING SCREWS #8/32 x 5 /g" 51 
400 -ASST. SCREWS, NUTS, WASHERS, RIVETS. 51 

SO -ASST. TUBULAR CONDENSERS 85° 51 
70 -ASST. 1 WATT RESISTORS 51 
35 -ASST. 2 WATT RESISTORS 51 
35 -ASST. RADIO KNOBS SCREW & PUSH-ON.. 51 
10 -25' A.C. -D.C. ANTENNA HANKS on spool... $1 
50 -ASST. SOCKETS octal & miniature $1 
50- ASSORTED MICA CONDENSERS some in 5 %51 
50- ASSORTED CERAMIC CONDENSERS $1 
10 -ASST. VOLUME CONTROLS less switch $1 

5 -ASST. VOLUME CONTROLS with switch $1 
20- ASSORTED PILOT LIGHTS #44, 46, 47, $1 $1 
SO- ASSORTED TERMINAL STRIPS I, 2, 3, 4 lug $1 
10- ASSORTED RADIO ELECTRO. CONDENSERS 51 
5- ASSORTED TV ELECTROLYTIC CONDENSERS $1 

10 -ASST, TV COILS sync, peaking, width $1 
20 -10KV CARTWHEEL CONDENSERS list $35 51 
10 -PILOT LIGHT SOCKETS bayonnet type, wired 51 
10 -6 FOOT ELECTRIC LINE CORDS with plug S1 

5 -TV CHEATER CORDS with both plugs $1 
4-OVAL LOOP ANTENNAS latest hi -gain type 51 
3- LOOPSTICK ANTENNAS ferrite, adjustable 51 

10 -ASST. WIRE RESISTORS, 5, 10, 20 watts $1 
250'- HOOK -UP WIRE & SOLDER KIT $1 
100' -TWIN LEAD -IN WIRE 300 heavy duty S1 
50' -FLAT 4- CONDUCTOR WIRE, many purposes.$1 
25- ASSORTED MICA TRIMMER CONDENSERS 51 
50- TUBULAR CONDENSERS .1 -200v S1 
50- TUBULAR CONDENSERS .02 -400V $1 
SO- TUBULAR CONDENSERS .001.600v $1 
25- TUBULAR CONDENSERS .01 -600v $1 
15- TUBULAR CONDENSERS .047 -600V Si 
20- TUBULAR CONDENSERS .25.600v $1 
20- TUBULAR CONDENSERS .001 -1000V $1 
15- TUBULAR CONDENSERS .01 -1000V 51 
15- TUBULAR CONDENSERS .039 -1000v 51 
15- TUBULAR CONDENSERS .05 -1000V 51 
15- TUBULAR CONDENSERS .05.1600v S1 
15- TUBULAR CONDENSERS .01 -1700v S1 
15- TUBULAR CONDENSERS .02 -1700V 51 
10- TUBULAR CONDENSERS .0005-7500V $1 
3- ELECTROLYTIC CONDENSERS 50/30 -150v $1 
5- ELECTROLYTIC COND. 100/50- 50/25V S1 
3- ELECTROLYTIC CONDENSERS 80/50- 450v $1 
3- ELECTROLYTIC COND. 40 /10/10 -450v $1 
3- ELECTROLYTIC CONDENSERS 40/40- 450V $1 
5- ELECTROLYTIC COND. 250 /1000 -10 /6v .51 

30 -MICA CONDENSERS 470mmf, 1000mmf S1 
30 -MICA CONDENSERS 30mmf Si 
30 -MICA CONDENSERS 3000,nmf, 1OKmmf $1 
30- CERAMIC CONDENSERS 1mmf, 47mmf Si 
30- CERAMIC CONDENSERS 68mmf, 150Ommf $1 
30- CERAMIC CONDENSERS 2500mmf, 6800mmf 51 
50 -100 OHM 1/2 WATT RESISTORS 5% 51 
75 -680 OHM 1/2 WATT RESISTORS 10% $1 
75 -470K OHM 1/2 WATT RESISTORS 10% $1 
50 -3.3 OHM 1 WATT RESISTORS 10% Si 
50 -1000 OHM 1 WATT RESISTORS 10% $1 
50 -3900 OHM 1 WATT RESISTORS 10% 51 
50-15K OHM 1 WATT RESISTORS 100/. $1 
50 -27K OHM 1 WATT RESISTORS 10% Si 
50 -39K OHM 1 WATT RESISTORS 10% $1 
50 -120K OHM 1 WATT RESISTORS 10% 51 
50 -150K OHM 1 WATT RESISTORS 50/0 SI 
50 -470K OHM 1 WATT RESISTORS 10% 51 
50 -2.2 MEG OHM 1 WATT RESISTORS 10% $1 
25 -2.2 OHM 2 WATT RESISTORS 5% $1 
25 -3.3 OHM 2 WATT RESISTORS 5% $1 
25 -5.6 OHM 2 WATT RESISTORS 5% $1 
25 -270 OHM 2 WATT RESISTORS 5% 51 
25-470 OHM 2 WATT RESISTORS 5% $1 
25 -100K OHM 2 WATT RESISTORS 5% $1 
3 -AUDIO OUTPUT TRANSFORMERS 501-6 TYPE.$1 
3 -AUDIO OUTPUT TRANSFORMERS 

6K6 or 6V6 type $1 
3 -I.F. COIL TRANSFORMERS 456ko $1 
3 -I.F. COIL TRANSFORMERS 10.7m0 FM 51 
3 -2 GANG VARIABLE CONDENSERS 

420/162mo ......................... Si 
3 -P /2 MEG VOLUME CONTROLS with switch. 51 
1 -BEST 4" PM SPEAKER 1.47 oz. alnico #5 51 
1 -5" PM SPEAKER alnico #5 magnet $1 
2 -$2.50 SAPPHIRE PHONO NEEDLES 

4000 playings ...................... Si 
1 -58 RCA CRYSTAL CARTRIDGE 19890 $1 2- SELENIUM RECTIFIERS 1 -65ma, 1- 100ma.$1 5- GERM'M. DIODE 2 -1N21, 2 -1N22, 1 -1N64 $1 
1 -$6 INDOOR TV V -TYPE ANTENNA 

hi -gain 3 sections Si 
1 -21" TV OPEN MASK ft gray color $1 
1 -TV SAFETY GLASS 133/s" x 161/2" Si 
1 -TV UNIVERSAL FOCALIZER adjustable 51 
1 -TV VERTICAL OUTPUT TRANSFORMER 

10 to 1 Patio $1 
1 -TV 62 OHM FILTER CHOKE $1 
5 -TV CRT SOCKETS with 18" leads...... $1 
5 -HI- VOLTAGE ANODE LEADS with 18" leads $1 5- ASSORTED CASCODE ANTENNA STRIPS. $1 
2 -TV 1ST & 2ND SOUND I.F. COILS #2O1K1 $1 
1 -TV RATIO DETECTOR TRANSFORMER 4.5mc.$1 15- Rotary Switches, $1 

72 Ft. Spaghetti, Si 

CASCODE TV TUNER, with tubes 745 
(6BQ7 and 6J6) 41 m.c., 61/2" shaft, I 
replacement for any TV set. 
10" PM SPEAKER, 31/2 oz. magnet, 

178 carbeneau. 

HANDY WAY TO ORDER-Simply tear out advertise 
ent and pencil mark items wanted, enclose with 

money order or check. No letter needed, envelope ad- 
dress is sufficient. You will receive a new copy of this 
ad for reorders. 
ON SMALL ORDERS -Please include stamps for post- 
age, excess will be refunded. Larger orders will be 
shipped express collect. 

CAPITAL ELECTRONICS 
222 Fulton St., New York 7, N. Y. 
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REGENCY RADIO DISPLAY 
The Regency Division of I.D.E.A., 

Inc., 7900 Pendleton Pike, Indianapolis 
26, Ind., is offering a new display mer- 

chandiser, the "L -6," free with any 
order of three or more of the com- 
pany's all- transistor miniature radios. 

Modern in design, the display en- 
ables customers to hear and play the 
radios as well as see them. The sets 
can be picked up and handled but can- 
not be stolen, thanks to tiny, semi - 
concealed chains that attach to the 
back of each case. These chains are 
separate and need not be used if the 
merchandiser is employed for window 
display purposes. 

Full details on this free merchandiser 
deal are available from the company's 
distributors or from the manufacturer 
direct. 

E -V SYSTEMS SELECTOR 
Electro- Voice, Inc. of Buchanan, 

Mich., has developed a unique sales 
tool which helps dealers demonstrate 

HOW TO' 
TxPAHO ,ä 

THIS 

the difference between single- speaker 
and multi- speaker high -fidelity repro- 
ducing systems. 

Customers can make their own com- 
parisons at the turn of a switch and 
dealers can demonstrate 36 different 
speaker systems using only five basic 
units. The new merchandising aid has 

been designated as the Model 522 Sys- 
tems Selector. This easily installed 
unit measures 141/2e x 131/2" x 41/2" and 
stands atop the company's speaker en- 
closures. By turning a single knob, the 
potential buyer can hear, for example, 
first a full -range coaxial speaker, next 
a coaxial unit plus a tweeter, then a 
system with a mid -range horn, and 
finally the complete multi -unit system. 

Write the manufacturer direct for 
details on how this unit may be ob- 
tained. 

S t' * 
ADMIRAL CAMPAIGN 

Admiral Corporation of Chicago is 
backing up its dealer and distributor 
organization with an intensive national 
advertising campaign which will em- 
brace all major media. 

TV and radio, magazines, newspa- 
pers, and 24 -sheet posters will be used 
in the firm's most comprehensive ad- 
vertising campaign in recent years. The 
TV and radio expenditure alone will 
run approximately two- and -a -half mil- 
lion dollars. 

g, S * 
"IRISH" TAPE DISPLAY 

ORRadio Industries, Inc., of Opelika, 
Ala., is now supplying a two -color, self - 
selling display unit as standard pack- 
aging on its three most popular "Irish" 
brand tapes, the 7 -2400 "Double- Play," 

RECORDING 
TAPE 

the 600 and 600 -AB "Long Play," and 
the 300 "Shamrock." 

A copy panel on the back of the dis- 
play box gives the counter salesman a 
quick descriptive summary on each of 
the six different tapes in the line. 

Y 

TONE ARM BANNER 
Gray Research & Development Co., 

Inc., of Manchester, Conn., has issued 
a colorful 16" x 20" wall and window 
banner to its dealers. This new sales 
aid points out the salient features of 
the firm's 108C viscous damped tone 
arm. 

BIGGEST TUBE? 
The Tube Department of General 

Electric Company is making sure that 
motorists on the Chicago -Florida High- 
way 231. are aware of the fact that 
Owensboro, Ky., is the home of one of 
its tube plants. 

The company has had a 200,000 gal- 
lon water tower constructed in the 
shape of a 6BK7 miniature tube. Since 
the actual tube measures about two 
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inches, the tank is 84,000,000 times 
larger by volume. 

The display will be floodlighted at 
night. The new tube factory, which is 

zirss! 

under construction, is expected to be 
in operation some time next year. 

* * 

HAND POWER TOOL DISPLAY 
Wen Products, Inc., 5804 Northwest 

Highway, Chicago 31, Ill., is now offer- 
ing an all- purpose, all -line display 
board which is designed to accommo- 
date one each of the company's four 
most popular power tools. 

The display mounts a "Quick -Hot" 
electronic soldering gun, an electric 
sander -polisher, an electric all- purpose 
saw, and the recently introduced, low - 
cost %" power drill. 

The board has tripod wooden legs 
for floor display, an easel for counter 
display, and can also be hung on the 
wall. Five colors are used on the dis- 
play to assure customer eye appeal. A 
rack on the display accommodates 48 
stuffers showing a complete descrip- 
tion of each of the firm's consumer 
products. 

For full details on how this display 
may be obtained without charge in 
connection with tool orders, write the 
manufacturer direct. 

* 

HOTPOINT TV AIDS 
The television receiver department 

of Hotpoint Co., 5600 W. Taylor Street, 
Chicago 44, Ill., has developed an ex- 
tensive assortment of merchandising 
and sales promotional materials to in- 

troduce the company's new line of 
portable, table, and console television 
receivers. 

The new "Hi -Vi" merchandising 
dealer kit, containing the entire assort- 
ment, is available immediately. Write 
the company direct for details. 30 

October, 1956 

GUARANTEEI`, 
PERFORMANCE`" 

CROWN 
PRINCE 

Easily portable. 101/2" Reels. Rack mounting tape recorder. 

!DEAL FOR HI -FI INSTALLATIONS! 
DUAL TRACK 

Frequency Response Flutter 
IPS Record and Playback CPS WOW 

15 ±2 DB 20 -18000 CPS .10% 
7 t/ ±2 DB 20 -15000 CPS .15% 
3% ±3 DB 40 -8000 CPS .25% 

Less 
Case $34950 

Write for literature. 
Address Depf. RN -10 

Noise 
Ratio 
55 DB 
52 DB 
44 DB 

S .. 
"MICRO- LINEAR" HEADS THREE 

SPEEDS THREE MOTORS MEETS NARTB STANDARDS 

"MICRO- SYNC" TIMING STRAIGHT LINE THREADING 4" DUAL LIGHTED METER 

MAGNETISM BRAKING PERFECT ERASURE CATHODE FOLLOWER OUTPUT 

INTERNATIONAL RADIO & ELECTRONICS CORP. 
ELKHART, INDIANA 

SCHEMATICS - CONVERSIONS 
FOR SURPLUS GEAR 

NEW LIST DI MANY ADDITIONS! 
Send stamped, self addressed envelope for List D. Add 25d for chart explaining AN 
nomenclature. DO IT TODAY! 

R. E. 

GOODHEART 
BOX 1220 

BEVERLY HILLS, CAL. 

RADIO and TELEVISION ELECTRONICS 
in all Technical Phases 
New Classes (Day and 
Evening) Start 1st of 

6 Dec.. Mar., June, Sept. 
Free Placement Service for Graduates 

For Free Catalog write Dept. RN56 
RCA INSTITUTES, INC. 

A Service of Radio Corporation of America 
350 WEST 4TH ST., NEW YORK 14, N. Y. 

110V, AC POWER SUPPLY 

FOR 274N RECEIVERS 
Just plug it into the rear of your 
274 -N RECEIVER . any model. 
Complete kit and black metal 
case, with ALL parts and dia- 
grams. Simple and easy to build 

in a jiffy. Delivers 24 volts plus B voltage. No 
wiring changes to be made. Designed especially 
for the 274 -N receiver. Only $8.95. 
Filament trans. for 274N receivers. Pri. 110V, 
60 cy. AC. Sec. 24V @ .6A. An excellent buy 
at $1.95 ea. 

SPLINED TUNING KNOB 
FOR 274N RECEIVERS 

An exclusive O -R item manu- 
factured for us. Fits BC -453, 
BC -454 and other 274N re- 
ceivers. This is a really hard - 
to- obtain item. Only .. S9c ea. 

OFFENBACH -REIMUS 
1564 Market Street, San Francisco, Calif. 
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~ MARION 21/2" METER 
Basic 0 -1 Mil, has dual scale, 0 -100 Ma and 0-500 
Volts DC. Complete with shunt wire and 00 GC 

I 
500 Volt Meter Multiplier. PRICE EA. 

REED TYPE FREQUENCY METER 
48 -62 cy. 110 V. 10 reeds.... - . $9.95 ea. 

Hermetically Sealed Relay Coil 11OV AC $1.85 60 cy SPDT Contacts 10 Amps ea 1 YY 

SPECIAL VOLTMETER 
«. BRAND NEW ROLLER SMITH 21/2" $1 18 -36 VDC J 

SMALL PIONEER DYNAMOTORS 
Ideal for Amateur or Commercial Service 5.5 to 6 
Volt DC put- output 400 volts at 175 MA cont. 
or 275 MA intermittent duty. Comes complete with ,A 
A & B filters. RF hash filter & internal a 

14,f1 G 
cooling fan each D Y ..77N 0 

DYNAMOTOR STARTING RELAY r 
12V DC coil. Solenoid type fully enclosed Will ' 

easily handle 50 amps Contacts and $1.15 - winding isolated from ground 2 for $3.00 
gh 

12 Volt DPDT DC RELAY $1.35 ea. ' 
tIP 

REVODEX MICROMETER DIAL t 
1" Diameter dial, Satin Chrome plated. Grad. 
0 -100 div. Black face front Grad. 1 -10. Actually 
counts 1000 div. or 10 turns. Contains mounting 
hardware and full instructions. For rotary - 
ductors, helipots, or any other device $11,95 
with 1/g" shaft . . _ 

L .7 .// 

MB 1" Miniature Meter 1 
Filament Transformer 

o -1 mil. Scale calibrated Fri 11 6) cY Sec - 
in 20 divisions. .53.95 @ t051.65 

' Good quality ....$1.65 
TELEPHONE HANDSET ELEMENTS 
Receiving and carbon microphone elements fits 
standard W.E. or Conn Tel handsets. 650 ea, or 
$1.10 pr, 

G. E. RELAY CONTROL 
(Ideal for Model Controls, Etc.) 

Contains a sigma midget 8,000 ohm, relay 
(trips at less than 2 MA), high impedance 
choke, bi -metal strip, neon pilot and many 
useful parts. The 

the 
sensitive relay alone is 

the 
much 

$1E11G YO $er9Q 
low price f .7 GG VV ea fo^ .7 .l 

SENSITIVE RELAY 
2000 ohm coil operates on 2.5 ma. Adjustable con- 
tacts, adjustable armature tension. SPOT_ 01 o Bakelite base. Ideal for model work. ea Y Eg 

UNIVERSITY MM2 SPEAKER 
Weatherproof and waterproof reflex type speaker. 
Many industrial and commercial applications. Ca- 

Watts, ce 16 ohms. p1. .9g L st 540.00. OUR PRICE. 

OIL CONDENSER 
BRAND 

2 MFD 600 VDC .50 
4 MFD 600 VDC .75 
6 MFD 600 VDC .85 
8 MFD 600 

SO MFD 600 VDC 1.19 
12 MFD 600 VDC 1.50 

2 MFD 1000 VDC .85 
4 MFD 1000 VDC 1.35 
1 MFD 1200 VDC .45 
2 MFD 1500 VDC 1.10 
6 MFD 15(10 VDC 1.95 
1 MFD 2000 VDC 85 
2 MFD 2000 VDC 1.50 
4 MFD 20011 VDC 3.50 

10 MFD 2000 VDC 6.95 

SPECIALS 
NEW 
1 MFD 3000 VDC 1.85 
1 MFD 10,000 

VDC 22.00 
MFD 10,00DC 

39.95 
1 MFD 15,000 

VDC 29.50 
1 MFD 25,000 

VDC 49.50 
5 MFD 330 AC - 

(1000 DC) .95 At 
20 MFD 330 AC 2.50 

8 MFD 660 AC 
(2000 DC) 2.35 

NEW PANEL 
G.E., WESTINGHOUSE, 

lo METERS 
0-1 Mil. 3.95 
15/, Ov-5 Amps 

sa Thermocouple 3.95 
2" METERS 

0 -50 Microamp $5.95 
0-5 Amos 2.95 
0 -20 Mil 2.95 
0-200 Mil AC. 2.95 
10-0.30 Amps 

DC . 2.95 
0.15 Volts AC. 2.95 

- 0 -300 Volt AC. 3.95 
0 -150 MA RF 

Int. Thermo 3.49 
0-9 Amps R.F. 2.95 

i 

METERS 
W.E., SIMPSON, etc. 

0 -50 MicroampR$6.95 
0 -11/2 Ma 3.95 
0 -10 Ma.... 3.95 
15 -0.15 Ma 3.95 
0 basic) 

(1 Mil 
3.95 

0 -1ao Ma (Basic 
1.5 Ma) 3.45 

0-1 Am DC. - 3.95 
0 -2 Amp 

volts 
- 4.55 

0-500 Volts DC 5.50 
0-1000 Volts DC 5.50 
50 0 50 Amps 

DC 
Amps 

4.50 
O 10 Mil 3.95 
0-11/2 Amps AC 3.95 
0-15 Amps AC. 3.95 

, 

t/'. 

BUD CE2008 S 
Variable Condenser. Isolantite Insulation. Air 

S gap 03 Capacity 300 MMF. Reg. set $4.65 ea. 
OUR PRICE . $1.65 

CHOKE -Fully cased, hermetically sealed. S 10 HENRY 80 Mil (unshielded) ..... .. 
10 HENRY @ 315 Ma . .... .. $3.50 S 3 HENRY Si 630 Ma. 

- 
3.50 

6 HENRY 450 Mil ... ... 4.95 

,Read Saae avetút . 9 Pin tube pin aligner.... ,.. .890 
Precision Meter Multiplier -1 Megohm 

.1% tolerance $1.49 ea. 
500 MMF CERAMIC CONDENSERS.. . 10 for $.50 0 SANGAMO F2L .001 5000 VOLTS WORKING - 

TRANSMITTING MICA CONDENSER... 75 
HEINEMANN CIRC. BREAKER 

A 110 V. 60 cy. 20 amps. Curve 4 1.25 
.01 MMF 1000 VDC MICAS 5 for .95 
.0004 500 VDC MICAS... .... for .95 
025 600 V. MICAS 5 for .95 

1 MFD Oil Condenser 400 VAC. 
. 

. ....get 200 ea. 
1Ó for 1.50 

All merchandise sold on a 10 day money back guarantee basis 

iMin. Order 53.00-25% with Order- F.O.B. New York 

PEAKI I 

(ELECTRONICS COMPANY( 
166 W. Broadway, New York 7, N.Y., WO -2 -5439 J 
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FORREST L. BAKER of San Antonio, 
Texas, president of the recently - 

formed American Electronic Council, 
in an address at the Electronics Fair 
held by the Texas Electronic Associa- 
tion, pointed out that the independent 
service industry is powerless to stem 
the tide of manufacturer centralized 
service in metropolitan areas without 
the cooperation of the dealers who sell 
the sets. 

"Independent service," he said, "can 
meet the challenge of centralized serv- 
ice through the efforts of local associ- 
ations cooperating with dealers and in 
strong state associations. The Ameri- 
can Electronic Council will coordinate 
the activities of its member state asso- 
ciations and provide a national public 
relations program for the benefit of 
individual shops. Through the. AEC 
the stronger state associations will 
help their sister associations improve 
their influence in their own states. The 
AEC will be able to win dealer coop- 
eration through their liaison with deal- 
er associations at the national level." 

Baker, a very successful operator of 
an electronic service business, pointed 
out that service people must take a 
realistic view of the seriousness of the 
competitive situation that is rapidly 
developing. Recent announcements by 
prominent manufacturing executives 
have emphasized that only "six to 
eight" receiver manufacturers will be 
left in the field when the current re- 
adjustments are completed. 

There has been a steady trend 
among set manufacturers to provide 
factory -controlled or factory -managed 
consumer service. When the entire 
consumer market for TV sets is di- 
vided up among a handful of manu- 
facturers, it will be possible for all of 
them to get a high enough concentra- 
tion of users of their brands in metro- 
politan areas to make centralized 
service profitable. 

Baker also called attention to the 
most recent developments in the fi- 
nancing of the sales of color TV sets. 
Announcements by banks that the cost 
of the service contracts will be in- 
cluded in the 36 -month financing they 
will provide for color TV, sets the 
stage for manufacturer domination of 
the consumer service market through 
centralized service depots. 

The Television Service Association of 
Metropolitan Washington, D. C., is 
also seriously concerned with the in- 
roads manufacturers' service depots 
are making on the business normally 
handled by independent service shops. 
Norman R. Selinger, chairman of the 
program committee, is contacting 
other associations on the eastern sea- 
board for information about the activi- 

( 

TRANSISTOR 
CHECKER 

NOW WANTED and 
NEEDED by EVERY 

SERVICEMAN! 

Quickly and 
accurately 

checks all 
transistors and 

crystal diodes. 
: Provides these 4 important 

checks on transistors: 

:;:OPEN SHORT 
;: :CURRENT GAIN 

LEAKAGE 
l: Checks forward to backward 

resistance of diodes 

1::* Complete set -up chart and instruction 
:: booklet attached to back ., * Will never become obsolete,with test : :; leads, replaceable up -to -date set -up chart :: :: 

and gain control to vary battery voltage * Accurate and simple to operate - 
takes less than 30 seconds to test either 
TRANSISTORS or crystal diodes : : * Uses test leads which eliminates need of :: 

completely removing transistor from circuit 

G : At leading distributors everywhere 

SERVICE. INSTRUMENTS 

171 OFFICIAL RD ADDISON ILL. 

SAVE MONEY ON 
INSTRUMENTS! 

Learn to use your 
old instruments in 
new ways . . , 

Avoid buying types 
you don't really 
need . . . 

Learn to evaluate 
instrument readings 
fast and easily . . 

and put them to 
practical use. 

TEST BETTER, FASTER WITH 
FEWER INSTRUMENTS! 

Written especially for servicemen, anlateuls and exper- 
imenters, this 254 -page book, BASIC ELECTRONIC 
TEST INSTRUMENTS by Rufus P. Turner, is a com- 
plete training course in instruments. Over 60 instru- 
ments -from the most modern TV pattern generators 
to grid -dip oscillators and special -purpose bridges -are 
fully explained. Work -saving short cuts are outlined. You 
learn how to put your old instruments to new uses and 
thus avoid buying costly new ones. Tells all about cur- 
rent and voltage meters; ohmmeters and Y- O -M's, V -T 
voltmeters; power meters; oscilloscopes; r -f test oscilla- 
tors; signal tracers; tube testers; TV linearity pattern 
generators and dozens more. Helps you get more out of 

old instruments avoids the purchase of new ones 
you don't really need! 171 illustrations and diagrams 
make things doubly clear. 

READ IT 10 DAYS .. at our risk 
Dept. RN -106, RINEHART & CO., Inc.. 
232 Madison Ave., New York 16, N. Y. 

Send Turner's BASIC ELECTRONIC TEST IN- 
STRUMENTS for 10 -day examination. If I decide to 
keep book, I will then remit $4.00 plus postage in full 
payment. Otherwise, I will return book postpaid and 
owe you nothing. 

Name 

Address 

City, Zone, State 
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ties of set manufacturers in their 
areas in soliciting television service 
work. 

On the other hand, some of the 
Pittsburgh, Pa., independent service 
operators feel that set owners who 
have had experience with manufactur- 
ers' depot servicing are now turning 
to independent shops for good, efficient 
service. Tom Scholler, writing in the 
RTSA "Video Scope" related: 

"Real good news for local community 
service shops. The consumer is now 
looking for local reputable service 
shops. His reasons, according to an 
impartial survey, are definitely clear 
as crystal. They want a personal man 
whom they can ask a question and get 
a straight answer. They want his 
opinion on what they should purchase. 
They want more for their money than 
a tube replaced, a bill made out, and a 
fast -retreating technician. 

"They want us to sit down and ex- 
plain the why's and wherefore's of tel- 
evision in simple language. They do 
not wish to wait two or three days for 
a man to appear. They do not wish 
to wait longer than two or three days 
to get their sets back, unless it is due 
to a bona fide, honest reason. They 
prefer (whether we like it or not) to 
have a replacement set while theirs is 
tied up. They are willing to pay pro- 
fessional rates for a professional job. 

"The fellow writing this article had 
occasion to make a call on a person 
possessing a paid -in -full factory serv- 
ice contract. I was not aware of the 
contract until after the repair, so I 
asked point blank why she called us. 
The customer replied that her neigh- 
bor had recommended us because we 
had made a fast, efficient repair of her 
set. She said we are a local outfit and 
seem to be interested in our work and 
in our customers. Since this incident 
we have practically monopolized a 
whole city block of service customers. 

"Here is another observation that 
some readers may be interested in. We 
have heard quite a number of pet 
names that owners apply to their TV 
sets. A few are 'Hanging Gardens,' 
'Bucket of Bolts,' 'Stripped -Down Char- 
lie,' etc. None of them is intended to 
compliment the set or its manufac- 
turer. Somehow or another, it might 
be that these names fit. If I were you 
men, I would give a customer a 
straight, honest answer when she in- 
quires about buying one of these sets, 
and recommend a set that you know 
to be good. If you know a receiver is 
going to require more service than 
some other make, give her a straight 
answer. If she is interested in a set 
that has a pet name, change her mind. 
She deserves to know. 

"One final note is this. We have a 
good crop of set discounters. The 
maker uses these characters to shove 
his junk on the market. One such 
discounter attempted to get us to use 
our time and talents to get one of his 
customers a new picture tube for one 
that was four months out of war- 
ranty. He supplied the customer with 
his letterhead and a fake sale date. 
October, 1956 

Technical assistants 

for ELECTRON 
TUBES 

The Electron Tube Laboratory 
is engaged in research 

and development in 

the fields of direct -viewing 

storage tubes and 

microwave tubes. The 

personnel comprises men 

with many years' experience 

in the field of electron 
tubes and their applications. 

Very new developments in mi- 
crowave and display tubes have 
created a number of openings 
at the research and develop- 
ment level for Laboratory As- 
sistants. At Hughes, engineers, 
scientists and technicians de- 
velop their ideas from inception 
to quantity production. Thus, 
assistants working with electron 
tube products have unlimited 
scope for applying their talents 
and skills to a wide range of 
military and commercial uses. 

You should qualify 

in any 3 of the 

following areas: 

Electron Circuitry and Test 
Equipment Construction 
Mechanics and Benchwork Skills 
Tube Fabrication Techniques 

High Vacuum Techniques 

Microwave Testing 
Tube Chemistry 

Precision Assembly 

SCIENTIFIC STAFF RELATIONS 

HUGHES 
RESEARCH AND DEVELOPMENT LABORATORIES 

Culver City, Los Angeles County, California 
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GENIAL EBRAINC 
COMPUTES, PLAYS GAMES," REASONS "! 

COMPOSES MUSIC! e-- ` s =' - - IM :::.EMM.BO7N ;v 1OV 
.urmaimmom_o__. rlmtr om1 

Actual tune composed on Geniac 

BUILD IT YOURSELF in a few hours! 
Using a statistical analysis of simple tones plus 

the special circuitry of GENIAC, the Electric Brain 
Construction lKit, you can compose original tunes 
automatically. These new circuits are not available 
elsewhere! 

GENIAL gives a wonderful introduction to the logic 
machines of our modern age! Over 30 machines can 
be built with the kit including: adding, subtracting, 
multiplying and dividing machines. in binary and 

decimal. There is also a binary to decimal converter. 
Syllogisms, computing and oding. machines, as well 

as game playing circuits (think you can beat the 
machine at Tic -tac -toe and Nim), actuarial analysis 
and intelligence testing are performed by the 34 dif- 
ferent machines you can set up with this kit. 

The machines are easy to build -all tools come with 
the kit and safe-requiring only one flashlight battery 
for power. Simple enough for a child to build (with 
complete wiring diagrams), they are fascinating for 
adults. 

GENIAC is a comprehensive introduction to basic 
computer and problem solving circuits. 

WHO ARE OUR CUSTOMERS? 
International Business Machines Westinghouse Elec- 
tric Remington -Rand Albert Einstein Medical 
College Barnard College Naval Research Labora- 
tories Los Angeles Public Schools Bell Telephone 
Laboratories and thousands of other satisfied cus- 
tomers. 

WHAT COMES WITH THE KIT? 
Each kit mes with a 64 page experimental manual 
(Simple Electric Brains and How to Make Them), 
Wiring Diagrams, a Beginners Manual, GENIAC Study 
Guide listing additional readings i 

n 
computer funda- 

mentals, and Minds and Machines 200 page text 
on computers and automation, plus a dis - 

$19.95 play and assembly rack and plastic parts 7\ 
tray. Over 400 parts and components. 

Weight: 2.5 oz. 
A broadcast band all - 

transistor radio has been 
designed with RP reflex 
circuit to provide good 
selectivity and sensitiv- 
ity. In moderate signal 
strength areas, an- 
tenna is required up to 
a distance of 25 miles 

Complete N,, from a broadcast station 
of average power. Good 

$2995 consistent reception can 
be obtained over 35 
miles with the use of a 

wire from 6 inches to 3 feet. The use of transistors 
makes it a rugged device not subjected to tube break- 

age. Rugged high quality components are used through- 
out. Normally the transistor will not have to be 
replaced for the life of the instrument. Extreme econ- 
omy of operation is obtained through the use of special 
circuitry 

e 
itry requiring very new current, thus prolonging 

the life of the mercury cells. The small size makes it 
tl,c ideal radio. It can be worn on the wrist where it 

xily fits under the sleeve of a jacket or worn in a 
,h1rt pocket. 

F°ATURES 
Two stage trans- 
former coupled 
amplifier 
No whistle regen- 
erative circuit 
Light weight -2.5 
total 
Battery life -100 
hours 
Stainless steel 

beadnsion 
wrist 

High quality hear- 
ing aid receiver 
Printed circuitry 
throughout 
Rugged plastic 
case 
No tube replace- 
ment or breakage 
Long life trans - 

Extors 
treme economy 

of operation 

SPECIFICATIONS 
Band coverage-550-1600 ke 
Sensitivity -200 microvolts 

to meter 
Output -2. - 2.5 milliwatts 
Current drain -4.5 milliam- 

peres 
Battery voltage-6 volts 
Weight -2.5 ounces, includ- 

ing batteries 
Size- 23/4" long x 13/4" 

wide x 3/4" thick 
Color -Black 
1 R plifier and detector 

transistor 
2 Audio amplifier transistors 
5 Mercury cells (General Dry 

Battery Aype 625 or Ev- 
ready Type E625) easily 

available at your radio 
supply house or hearing 
aid dealer 

ROBOTS AND NERVE ANALOGS 
OUR ROBOT. Machinia Speculatrix, the Robot Turtle, 
is light and touch sensitive. When it is hungry it 
goes toward light, when it bumps into something it 
shimmies away from 't. Designed by Dr. Walter Grey 
Walter ( "The Living Brain"), it operates off storage 
cells. Complete plans and blueprints........ $5.00 
NERVE ANALOG. Duplicate the electric basis of nerve 
action. Both Analog and Robot were designed for 
Psychology and Physiology classes as demonstrators 
of nerve action and the complexities of behaviour 
possible with simple electrical circuits. Blueprints, 
parts list, wiring diagrams $4.00 
Oliver Garfield Co., Dept. RT -106 
126 Lexington Avenue, New York 16, New York 

Please send me a GENIAC KIT postpaid $19.95 
(add 800 west of Mississippi, $2.00 for outside 
United States). 

Please send me WRIST RADIO $29.95 Postpaid. 
Please send me Plans & Blueprints of Robot, $5 

Postpaid. 
Please send me Blueprints of Nerve Analog, 64 

Postpaid. 
Name and Address are attached. 
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However, when the serial number was 
checked it made a fool and a liar out 
of the man. The customer paid for a 
new tube, the job, plus our wasted 
time. Her comment about the dis- 
counter is not printable. 

"If you happen to be selling mer- 
chandise that is discounted I suggest 
that you do something about it. There 
are a couple of manufacturers who do 
not have a discount line and they 
make darned good sets. If you want 
to know who they are, just drop me a 
line." 

Association News 
Frank J. Moch has just resigned 

from the post of president of TESA- 
Chicagoland which he has held for the 
last eight years. The resignation came 
as a result of his recent serious illness 
which was occasioned by overwork. In 
resigning, Moch stated that the de- 
mands of the presidency of NATESA 
and TESA -Chicagoland have grown so 
vastly as to become full -time jobs. Mr. 
Joseph Blink, formerly first vice- presi- 
dent, will assume the duties of the 
presidency for the balance of the un- 
expired term. Mr. Moch will retain 
the post of chairman of the board. 

The Associated Radio and Television 
Servicemen of New York (ARTSNY) 
announces establishment of a color TV 
clinic which will be held at P & L TV, 
220 Knickerbocker Avenue, New York 
City. The clinic will be directed by 
Mr. Henry Levine and will be held on 
Wednesday evenings. The black -and- 
white television clinic will be trans - 
fered to R.N. TV at 663 Washington 
Avenue, Brooklyn, N. Y. 

At a meeting in Greensboro, N. C., 
recently, the ground work was laid for 
an association of TV and radio service 
shops in the central part of the state. 
The meeting was called by the High 
Point Radio and TV Technicians As- 
sociation and was attended by about 
thirty men from Greensboro, High 
Point, and Winston -Salem. For the time 
being, the group will be known as the 
Tri -City Technicians Association. Tem- 
porary officers elected to serve for 
three months are Jim Hornaday, pres- 
ident; Van Sickles, vice -president; Joe 
Woods, secretary; and C. B. Steele, 
treasurer. 

All full -time service shops in the 
area are invited to join- membership 
is not limited to the three cities men- 
tioned. It is hoped that in the future, 
this group may serve as a basis for a 
state -wide organization. Meetings will 
be held monthly and correspondence 
should be addressed to Joe Woods, 
1708 Spring Garden Street, Greens- 
boro, N. C. 

A dynamic color demonstrator nick- 
named the "Iron Monster," has just 
been presented to the Society of Radio 
and Television Technicians Inc., of 
Van Nuys, California, by its builder 
Irving Tjomsland of Dean's Electron- 
ics of Burbank. The demonstrator is 
actually an inside -out color set with 
all circuitry exposed tó facilitate 
teaching the troubleshooting of such 
receivers. All circuits are unitized so 

YES! WE HAVE 'EM . . HUNT 

DREDS OF COMPLETE AMERI- 

CAN TEL. 2I"-24"-27" CHASSIS, 

PURCHASED AT AUCTION. 

BUY 'EM FOR EXACT REPLACE- 

MENT PARTS WHICH CANNOT 

BE OBTAINED EXCEPT AT B & J. 

HERE ARE SOME OF THE PARTS 

CONTAINED IN THESE CHASSIS. 

Flybacks (worth $7.00) 

Power Transformers (worth $15.00) 

2- Seleniums (Worth $4.00 per pr.) 

6000 Series standard Coil cascode 
tuners (worth $20.00) 

Condensers, Resistors, Controls, Etc. 

QUANTITY LIMITED 

BARGAIN PRICE $ 19.95 
WHILE THEY LAST (ship. exp. col.) 

Terms: 
Cash with order $22.95 

or 25% with order (we pay shpg. chgs.) 
balance C.O.D. 

B & J ELECTRONICS 
53351/2 W. Diversey 

Chicago, Illinois 

THE BOOK THAT MAKES IT 

EASY TO PASS FCC 
LICENSE EXAMS! 

LICENSE MANUAL 
FOR RADIO OPERA- 
TORS by J. Richard John- 
son (WZBDL) gets right 
down to "brass tacks" in 

helping you 
pass FCC com- 
mercial opera- 
tor license ex- 
aminations. 
Covers all 8 ex- 
amination sub- 
iects - NOT 
just some of 
them. Reviews 
almost 2200 

typical questions. Gives 
easy -to- remember answers. 
Brings you full details of 
communications laws plus 
other needed data from elec- 
trical fundamentals to nav- 
igation. No lost time ! No 
lessons to wait for ! In every 
respect, this low -cost 430 - 
page book is a complete 
guide for FCC 1st, 2nd, or 
3rd class -'phone or tele- 
graph licenses. It helps you 
get your "ticket" easier, 
faster and at absolute min- 
imum study cost. 

10 -DAY EXAMINATION 

Get your "ticket" 
for good -pay com- 
mercial jobs! 

EXTRA 
BONUS 

32 -page supplement 
included at no ex- 

tra cost. Gives de- 
tails of recent 
changes in Exam El- 

ements I and 2. 

1 Dept. RN -106, RINEHART 8. COMPANY, INC. 
232 Madison Ave., New York 16, N. Y. 

Send Johnson's LICENSE MANUAL plus new 32- 
page free supplement for 10 -day examination. If I 
like books, I will promptly send $5.00 (plus postage) 
in full payment. Otherwise, I will return books and 
oste nothing. . 

Name 

Address 

City. Zone. State.. ... ... .. .... 
OUTSIDE U.S.A. 55.50 cash -same 20 -day return 
privilege. 
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that various manufacturers' ideas and 
brand variations can be explored. The 
Society has announced a long -range 
teaching schedule using the demon- 
strator. 

Recently, the University of Minne- 
sota, through its Center for Continua- 
tion Study and the School of Business 
Administration, held a small business 
institute on the problems and needs of 
television service establishments. This 
three -day meeting was open to all and 
was strictly nontechnical for service 
engineers and service managers. It 
was presented through the cooperation 
of the Minnesota Television Service 
Engineers and the Small Business Ad- 
ministration of the United States Gov- 
ernment. Some of the topics presented 
dealt with employer and employee re- 
lations, telephone techniques, legal 
problems, advertising, and public re- 
lations. 

The Radio and Television Guild of 
Long Island has accelerated its pro- 
motion of the "Electronics Fair" to be 
held on December 6, 7, and 8 at the 
New York State University in Farm- 
ingdale, L. I. Exhibition space for 
interested manufacturers has been 
set up together with plans for color 
television promotion and lectures on 
many topics. According to the Guild, a 
preliminary poll of prospective exhibi- 
tors has been most gratifying. All 
booths are the same size but combina- 
tions are available. Address inquiries 
to Box 87, e Beth a Island, g Long I l sa d, 
New York. 30 

PHOTO CREDITS 
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55 Simpson Electric Co. 
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General Electric Company 
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.International Rectifier Corporation 
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100 American Bosch Arma Corp. 
102 Bell Telephone Laboratories 
154 Stromberg- Carlson 
180 

Signal Corps Engineering Laboratories 

ERRATUM 
In the article "A Portable Ultrasonic Pro- 

tection System," which appeared on page 52 
of our July, 1956 issue, it was indicated that 
the ultrasonic transducers and special trans- 
formers required for the system were avail- 
able from Walter Kidde & Co., Inc. Although 
it was our understanding at the time the 
article was being prepared that such was 
the case, we have since been informed that 
they will not make these units available. 
We will endeavor to locate another source of 
supply for the transducers and transformers 
required, and, if we are successful, we will 
report the source at a later date. Meanwhile, 
if any of our readers know of such a source, 
we will be glad to pass this information on 
to others who have inquired. 

October, 1956 

SPECIFICATIONS: 
Power Output -30 watts @ 1% 1M 
Peak Power -45 watts 
Output Impedance -4, 8, 16 ohms 
Frequency Response -±1 db 10- 40,000 cps below 28 watts 

± 1/2 db 20- 20,000 cps Featuring a transistorized Front End with a Hum -Minimum volume -120 db below rated output reluctance pick -up, this engineering master - Controls-(6) Function selector, loudness, bass, treble, level piece assures the finest in high -fidelity set, 5 position level compensation control reproduction. Record equalization for more Tone controls -± 16 db @ 50 and 10,000 cps 30 labels (LP, RIAA and Eur.) Complete 
$49. with rose gold panel and black cabinet. 

introducing 
ARKAY Model FL -30 

Hi -Fi Amp & Pre -Amp 

ARKAY 
Model 
HFT -7 
Hi -Fi 
AM -FM 
Tuner 

Extremely low noise characteris 
tic. Automatic frequency control'. 

with provisions for AFC erase. 
Allows pinpoint, high selectivity 
tuning. Foster Seeley discrim- 
inator, high efficiency AM loop 
stick antenna and temperature 
compensated oscillator circuit. 

$29.95 
plus 10% Fed. Exc. less cover 

ARKAY 
Model 

14T21 

new! 
TV KIT 

Very latest design used in sync. 
circuits results in excellent sta- 
bility with extremely low noise 
characteristics. A. G. C. circuit 
results in maximum sync. hold 
characteristics. The only vertical 
chassis construction, series - 
string- heater type tubes, verti- 
cal retrace blanking circuits, and 
many more features. 

$79.50 

ARKAY 
Model B -8 
Hi -Fi 
Speaker 
System 

:;:;Arkay Kit Model B -8 is a new ; :; :; 

;::hi -fi speaker system in kit form. 
:: Measures 12 x 12 x 24 ... is a 

ü :: base reflex, ducted -port and is : : >: 

equipped with a frequency woofer :3 
and high frequency exponential Si: 
speaker together with a variable 

.:i: balance control for adjustment of 
tweeter. 

iS $35.95 
Plus 10;,. Ilea. F., 

ARKAY 
RADIOS 

Arkay manufactures a complete 
line of radios unmatched in the 
industry in quality and perform- 
ance. They include: transistor 
portables, table models, multi - 
band receivers, portables, and 
many other models. There is cer- 
tain to be one to fit your 
requirements. 

ARKAY Model FM -6 
FM Receiver Kit , 

Extremely sensitive and stable 
. grounded grid front -end; 

Foster -Seeley Discriminator. 
Temperature compensated oscil- 
lator circuit. 3 double tuned IF 
stages, limiter and discriminator 
give top selectivity and sensi- 
tivity. 

ARKAY Model PR -3 

Personal Portable 

For the person who wishes a 
personal radio that will fit into 
his pocket comfortably. Uses 3 
miniature tubes and makes a 
handsome gift in a plastic cab- 
inet of modern design. Two ear- 
phones can be connected at the 

$23.95 3 
same time. Size: 3" x 5" X 13/4 ". 

plus 10% Fed. Exc, Plus 10% Fed. Exc. $12.95 

Write today for full details on the remarkable units in the ARKAY line. You will receive 
our catalogue ABSOLUTELY FREE along with the name of your nearest dealer. Write today 
to Dept. RT -10 

ARKAY KITS, inc. 120 Cedar Street N.Y., N.Y. 

BRAND NEW RECEIVING TUBES 
Top Qualify- Individually Bead 

Terrifically LOW PRICED! 
Send Complete Catalog 

Top Qualify- Individually Boxed 

Terrifically LOW PRICED! 
Send TODAY for Complete Catalog 

ZYTRON TUBE COMPANY 
220 West 42nd St., New York 36, N. Y. 

BARGAIN T V G IluHnrtr? 
SERVICEMEN! 

Write for SENSATIONAL CATALOG 

HENSHAW RADIO SUPPLY 
- 3619 TROOST KANSAS CITY, MO. 

GET INTO 

ELECTRONICS Alik 

Valparaiso Tech trains for top flight positions. 
Tech. rep., field engineers, sales and specialists 
in communications, missiles, computers, radar, 
automation, color television. Basic and advanced 
theory and laboratory. Major companies visit 
school for our graduates. 21 months' course. 
High school grad. or equivalent. Dormitories - 
campus. Start Jan., April, July, Sept. ti. I. 
approved. Write for cataten. 
VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, Indiana 
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.......... 

WRITE FOR BONUS CATALOG 

INFRARED SNOOPERSCOPE See In Dark Tube 
Seleeted, GTD & Tested for resolution, 
1st class image Con=WV= 

I Hi- sensitivity, simpl 
! Villemìte screen. Ht Resolution. Tube 

- Data Special @ $4.75; 2/$9 
Snooperscope Power Supply 

Model PS2001- 4500VDC, Using Dual Doubler Ckt In 
Metal Cabinet. Ready to operate $21.95 
KIT, Same as above, Less Cabinet $13.95 

& 

New, 

TUBES 
No Electrical 

OZ4 .45 
1AX2 .95 
163 .65 
IRS .50 
174 .50 
11.15 .45 
1X2 .85 
3V4 .75 
5114 .45 
5V4 .60 
53'3 .65 
6AC7 .65 
6A05 .45 
641(5 .60 
6AL5 .40 
6AQ5 .45 
6AT6 .40 
69114 .95 
6AU5 .60 
69U6 .45 

Unused 

or 
6AV5 .80 
6AV6 .45 
6AX4 .80 
6AX5 .75 
6BA6 .45 
6BC5 .60 
65E6 .45 
6BG6 1.15 
66K7A 1.11 
6BL7 .90 
68N6 1.19 
6606 .90 
6BQ7A 1.30 
6C4 .39 
6CB6 .50 
6CD6 1.08 
6CF6 1.25 
6CL6 1.65 
6J5 .40 
6.16 .45 

Individually 
FULL RETMA 
WARRANTY 

Mechanical Rejects 
6K6 .45 
654 .45 
6SA7 .50 
6SJ7 .65 
6SK7 .50 
65L7 .55 
65N7 .55 
6547 .55 
6T4 1.15 
6T8 .75 
6V6 .55 
6W4 .35 
6X4 .40 
6X5 .45 
6X8 .85 
12AT6 .40 
12AT7 .65 
12AÚ6 .41 
12AU7 .50 
12AX4 .68 

Boxed 

12AX7 .55 
125A6 .50 
12BE6 .65 
126117 .65 
125Y7 .97 
12SA7 .64 
1251(7 .45 
125N7 .56 
12507 .50 
25646 .90 
25L6 .42 
25W4 .45 
35L6 .69 
35W4 .50 
3525 .45 
5065 .70 
SOCS .52 
50L6 .55 
75 .85 
83V 1.22 

New Lo Cost DeLuxe 
Variable PA -7 

TRANSFORMER 

Special $13.25 Special 
FOR SMOOTH VOLTAGE CONTROL' 
OF HEAT, LIGHT, POWER AND 
SPEED. Ideal for INDUSTRY, LABS, 
MODEL R.R., TV, or any application where 
uous stepless viable AC O to 130 Volts 
Compact 3i /s "x3i/ ". Features pilot light, 
switch, fuse, cord, plug & receptacle. 
dial, well ventilated sturdy case. Rated 
1.25 amps. 

Discounts fo Quantify Users 

6v 

l 

SCHOOLS, 
contin- 

is used. 
push -type 

easy to read 
165 Watts, 

"TABTRON" HI CURRENT PWR SUPPLIES 
ONE ARANTEE 

Variable O- 28VDC. 
YEAR GUCompletely 

Built. ©© Inds: Full Wave Selenium Rectifier. 
Transformer. Variac, Volt & Amp 
Meters, Switch, Terminals & Fuse. In I Hvy duty Steel Cabinet. Standard 
115V/60cy Input or 2201 and 3 phase 

to order. SPECIFY. 
Stk. No. Cont. Rating W- Meters 

T28VSA 0 -28 VDC at 5 Amp $50.00 
T28V12A 0.28 VDC at 12 Amp $125.00 
T28V24At 0.28 VDC at 24 Amp $155.00 
T28V50At 0.28 VDC at 50 Amp $285.00 

NEW "TABTRON" SELENIUM BRIDGE 
Gtd. RECTIFIERS One Yr. 

FOLLOWING LIST, FULL WAVE BRIDGE 
Curr. 18/14 36/28 52/42 130/100 
Cont. Volts Volts Volts Volts ,,,r.l 
2AMP 2.00 3.40 5.30 10.25 
lAMP $1.40 $2.80 $3.70 $7.40 Iti 3AMP 2.90 4.10 5.75 12.70 m61 
4AMP 3.50 6.40 11.25 25.00 
6AMP 3.95 7.70 12.75 29.65 1/k/1 

10AMP 5.85 11.35 19.40 41.25 
12AMP 7.20 14.25 22.00 43.85 

FAMOUS 
' 

Replacement 
RPJO13A Dual 
RPJOID or 
RPJO1S or 
RPJ003 or 
MG or 78 

FINEST 
1200 
Money 

Highest quality 
tape made 
Precision coated 
Output. Splice 
40 -15KC Oxide 
EACH; SINGLY 

BRAND PHONO CARTRIDGES 
Original Boxed, Money 

RPXOSOA & 00 (SS) 
RPXOA Golden Treasure ( 
RPXOS3A Golden Treasure (DD 

Needles 'TETRAD" 
(DS) .001 & .003 "TETRAD 

RPJO3D Single (D) "TETRAD 
RPJO3S Single (S)....... 
RPJ004 Single (D) 'TETRAD 

Single (D) 'TETRAD "t 

Back Gtd. 
56.75 ...528.00 DD)...$28.00 

Diamondt 
"..$11.10 "....$9.55 
....$1.35 "....$9.85' 

59.89 

TAPE 0 Lofs 
of 72 

- 

,,c 
, \f-.{ 

:! ®® Cl 

HI -FI RECORDING 
Ft. 7" Reel $1 Back Gfd. 

controlled plastic base 
by new Ferro -Sheen process. 

& Slit, Gtd. Constan' - 
Free. Freq. 71/ IPS 
Wnd In. 3 FOR 51.50 
@ 51.59 EA. 

KITS! KITS! 
All Kits Contain Most Popular Values & Sizes 

EXTRA: $$1G KIT KIT WITH 
ORDER. 

EACH 

25 Precision Resistors 
10 Switches 
25 Knobs 
75 Carbon Resistors* 
36 Panel Lamps 
10 Electrolytic Cond's 
15 Volume Controls 
25 Tube Sockets 
50 Tubular Cond's 

500 Lugs & Eyelets* 
10 Bathtub Oil Coed's 

5 lbs. Surprise Kit 
10 Xmit Mica Coed's 

EACH KIT (1) ONLY 
Sold on "TAB" Money 

25 Power Resistors 
65 Mica Cond's 

5 Crystal Diodes 
250 ft. Hookup Wire 
100 Fuses 
35 Ceramic Cond 
10 Rotary Switches 

6 Crystals 
60 Inductors & Coils 

5 Microswitches 
10 Wheat Lamps 
40 Insulators 

* In Plastie Box 

99c; or 11 for 59.90 
Back Guarantee 

NEW IMPROVED "TAB" HI -FI SPEAKERS 
OWith Inbuilt Network Ticonal Alnico 5 Plus 
Magnet. 4 to 8 Ohms V.C. 

115" 25 Watt /20- 20,000 Cycles. 
MODEL F15H3X 537.50 
12" TRIAX, 20 Watt /40- 20,000 Cycles. 
MODEL F12H3X $28.50 
12" COAX, 20 Watt /35- 18,000 Cycles. 
MODEL F12H2X $22 

of mdse only) $5 min order 

"TAB" 
TERMS: Money Back Gtd boost 

F.O.B. N.Y.C. Add shpg charges 
or for C.O.D. 25% Dep. Tubes 
gtd. via R -Exp Only. Prices 
shown subject to change. 

Dept. 1ORN6, 111 LIBERTY ST., N. Y. 6, N. Y. 
PHONE RECTOR 2- 6245 -CABLE "TABPARTS" 
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11 1111 1111 .1 .1 

1111 11,111A 11 
111 11111,01-1 111 

11111rr, 111"-11Aurrr,'1 1, 1111 

111, 1111,1111 1111,,'1011 1 

I11111 11111, 1171 

111111117/6L, 1, 

1/1 1111 11/111/1 1(01 111 111 
111111 1/111//11 111.1 1 1 11 

11 1117.117, 1, AL 

1 17A /111 11111 1,, 152 

1 1111 111)1 ,111 
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1111 11,11 1 

11 1111'11111111 11 
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11111111 1/ 

1 11 111111,11,11, ,11 
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111,H01,1 1:111111,1L ,/101 
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MMuuss,CCrraafftt 111111 
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1,1 1111111, 111 1111 11111111 111 
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11,11 11141Ev1 ,11 
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1111, ,11 
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11111 11101111.111 1111111111111 

119977 At 
11111111111 .....11001L1 

1111,,AL ,11 

11111 II1,..1111 ,11 

IIAL111 1111 
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RATE: 500 per word. Minimum 10 words. December Issue closes October 
10th, Send order and remittance to: RADIO & TELEVISION NEWS, 3e6 
Madison Ave., N. Y. C. 17. 

RADIO ENGINEERING 

COMPLETE radio, electronics theory & practice; 
television ; broadcasting; servicing; aviation, ma- 
rine, police radio. 18 or 21 months. Catalog. Val- 
paraiso Technical Institute, Dept. N, Valparaiso, 
Ind. 

FOR SALE 

BUY Surplus transmitters, receivers, radar & elec- 
tronic equipment. Direct from Government. List 
$1.00. Box 1842AW, Hartford 1, Connecticut. 
MARINE Crystals by manufacturer since 1933. 
Quantity discounts. Airmail Service. C -W Crystals, 
Box 2065, El Monte, Calif. 
HIGH Fidelity Equipment All Makes, Special Items. 
Barber & Howard, East Ave., Westerly, Rhode 
Island. 
HAM Special ! Johnson 1/4 to 14 flexible shaft cou- 
pling, bakelite insulated. 23/32 long, 13/16 square 
3 for $1.00 ppd. Electronic Fasteners, 102 Warren 
St., N.Y.C. 
DIAGRAMS for repairing radios $1.00. Television 
$2.00. Give slake, model. Diagram Service, Box 
672 -RN, Hartford 1, Conn. 
TUBES -TV, Radio, Transmitting And Industrial 
Types At Sensibly Low Prices. New, Guaranteed, 
1st Quality, Top Name Brands Only. Write For 
Free Catalog or Call Walker 5 -7000, Barry Elec- 
tronics Corp., 512 Broadway, New York 12N, N. Y. 
DIAGRAMS -Radios, Amplifiers, Changers, $1.00 
Each. Television Service Data $2.00. Unknown 
Models, Give Tube Layout And Part Numbers. 
Kramer's Radio Service, Dept. 656, 36 Columbus 
Ave., New York 23, N. Y. 

COMPLETE Television Sets $11.95. Jones TV, 
1115 Rambler, Pottstown, Pa. 
FIRST 20 volumes Sam's Photofacts. Unused. $100 
C.O.D. M. K. Meredith, Box 4023, Lubbock, 
Texas. 
TRANSISTOR Kits. Free information. Transit 
Electronics, Box 15 -N3, Alden Manor, Elmont, N.Y. 
SERVICE time cut in half with Trouble Shooting 
Test Instrument made from old Television. $2.00. 
Sterling, 129 West Long Ave., New Castle, Pa. 

WANTED 

WANTED: ART -13 transmitters and parts -also 
ARC -1, ARC -3 and ARN -7. Have requirement for 
ARN -6 material, Iron Core Loops, need all types 
Collins and Bendix Aircraft Radio equipment. 
Florida Aircraft Radio & Marine, Inc. P. 0. Box 
205, International Airport Branch, Miami 48, 
Florida. 
CYLINDER and old disc phonographs. Edison 
Conqueror, Idelia, and Oratorio models. Berliner 
Gramophones and Zono -o- phones, Columbia cylin- 
der Graphophones, and coin -operated cylinder 
phonos., Want old catalogues and literature on early 
phonos prior to 1919. Will pay cash or trade late 
hi -fi components. Box 50 % RADIO & TELE- 
VISION NEWS. 
TUBES and equipment bought, sold, and ex- 
changed. For action and a fair deal write B. F. 
Gensler, W2LN1, 56 Crosby St., N. Y. 12N, N. Y. 
AN /APR -4, AN /APR -9, other "APR -," "ARR -," 
"TS -," ARC -1, ARC -3, ART -13, everything sur- 
plus ; Tubes, Manuals, Laboratory equipment. 
Describe, price in first letter. Engineering Asso- 
ciates, 434 Patterson Rd., Dayton 9, Ohio. 
WANTED: Receiver R5 /ARN -7, MN -62A Trans- 
ceivers, RT18 /ARC -1, AN /ARC -3, BC -788C, I -152C, 
Collins, Bendix equipment, Test Sets, Dynamotors, 
Inverters. We pay highest prices. Advise quantity, 
condition, price first letter. Aircraft Radio Indus- 
tries, Inc., 15 East 40th St., New York City, tele- 
phone LExington 2 -6254. 
CONCERTONE 1501 D (Direct- Drive) Tape -Re- 
corder: W /C. Will Buy Best Offer. B. K. Balch, 
611 Livingston Rd., Linden, N. J. 

BC221's WANTED -Highest cash price for BC- 
221's paid even more if the unit has modulation 
and hasn't been tampered with. Original Book 
needed. Write giving Model No. to Bolton, 
Laboratories, Inc., Bolton, Mass. 
ANY Gear To Sell? Rex Pays Like -I Wanted - 
Surplus Military And Commercial Aircraft Elec- 
tronics : BC -788, I -152, ARN -7, ARC -1, ARC -3, 
transmitters, receivers, test equipment, etc.l 
Wanted- Electronic Tubes : Broadcast, transmit- 
ting, receiving, Magnetrons, Klystrons, miniature, 
sub -miniature, ruggedized, etc ! Top Prices Paid! 
For Fattest Checks -Sell to Rex I Write or phone 
description for immediate action. Bob Sanett, 
W6REX, 1524 S. Edris Drive, Los Angeles 35, 
Calif. Phones : REpublic 5 -0215, CRestview 1 -3856. 

REPAIRS AND SERVICING 

HIGH Fidelity Speakers Repaired. Amprite Speaker 
Service, 70 Vesey St., N. Y. 7, N. Y. Ba. 7 -2580. 

TAPE RECORDERS 

WHOLESALE ! Recorders. Tapes. Phonographs. 
Radios. Catalogue 10e. Towers -155, Philadelphia 5. 

TAPE Recorders, Tape. Unusual Values. Free 
catalog. Dressner 69 -02 R, 174 St., Flushing 65, 
N. Y. 

CANADIANS ! Let us quote on your tape recorder 
needs. Soundscription Service, 5239 Park Ave., 
Montreal, Que. 
RECORDERS, Tape, Hi -Fi. Wholesale Prices. 
Catalogue. Klarston, 215 E. 88th St., N. Y. C. 28. 

RECORDS 

PHONOGRAPH Records Cheap. Catalogue. Para- 
mount, ND -313 East Market, Wilkes- Barre, Penna. 

BUSINESS OPPORTUNITIES 

INDUSTRIAL Building For Sale. 150,000 sq. ft. 
Located in Greensboro, No. Car. Completely sprin- 
klered and two high pressure boilers. Contact 
Robins and Weill, Inc., Southeastern Building, 
Greensboro, N. C. 

CORRESPONDENCE COURSES 

USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog free. 
(Courses bought.) Lee Mountain, Pisgah, Ala. 
USED Correspondence Courses and educational 
books bought, sold, rented. Free catalog. Educa- 
tional Exchange, Menlo, Georgia. 
USED Correspondence Courses, Educational Books 
Bought, Sold, Rented, Catalog Free. Vernon, 624 
Mohawk, Rossville, Ga. 

INSTRUCTION 

STUDY at home for Commercial Radio Licenses. 
Free Sample lesson, very reasonable fee. Write 
Radio License Aids, 275 Dayless, Ft. Worth, Texas. 

MISCELLANEOUS 

LETTERHEADS, Repair Orders, Tags printed. 
Samples, prices free. Howprint, 723 -K Eunice, 
Webster Groves, Missouri. 
KITS assembled and wired. M. Vincek, 117 Center 
St., Clifton, N. J. 

When you order by mail . 
please print your name and address clearly, be specific in your 
order, enclose proper amount, allow ample time for delivery. 

October, 1956 

HQ. for the 5 TOP QUALITY brands of 

STANDARD 
BRAND TUBES 
AT SENSIBLE PRICES! 

90 -Day RETMA guarantee Brand New 

Individually boxed First quality only 
1535 ..$3.50 GL299 
1Q22 ..50.00 304TH 
CL -2 . .. 9.95 304TL 
2C35 .. 2.00 307A 
2C39Á .. 9.75 355A 
2C51 .. 3.25 357A 
2C53 .. 9.95 403A 
2D21 .70 4036 
2E24 .. 2.75 404A 
2825 ..19.75 416A 
2K45 ..35.00 416B 
2K55 ..15.00 417A 
3B24 . 1.50 417A/ 
3B24W .. 5.00 5842 
3029 .. 5.50 *450TH 
3131.1 .. 1.40 KU -610 
3C23 .. 4.50 WL655/ 
3C31 .. 1.40 658 
3C45 .. 6.00 GL673 
3D21Á .. 3.95 701A . 

3DP1 . 3.00 703A . 
3J30 ..30.00 717A . 

7234/B 
4 -125A ..30.25 725A . 
4.250A ..35.00 *750TL 
4 -400A ..58.50 800 4824/ 802 

EL3C .. 4.50 803 
4C35 ...13.50 805 
4E27 ... 8.50 807 

4PR60A .50.00 807W/ 
5C22 . -19.10 5933 2.85 
5R4WGY . 3.00 814 2.50 
6AK5W .. 1.40 815 2.00 
6C4 .. .20 816 1.00 
6C21 ...15.00 826 .65 
6J4 

' 
.. 1.90 836 . 1.50 

6J6W ... 1.00 837 . 1.25 
15E .... 1.50 838 .70 
FG32 ... 4.50 845 5.00 

35TG ... 2.45 866A . 1.25 
VC50/ 872A . 1.25 
32KV .. 8.00 889RA. 125.00 

RK60 ... 1.35 917 . 1.50 
RK65 ... 7.50 918 . 1.50 
HY69 ... 2.50 927 . 1.50 
RKR72 or 930 . 1.50 

954 . .35 
F123Á .. 5.00 955 . .35 
VXR -130. 1.75 956 . .35 
3716 .. .90 957 . .35 
203A ... 2.50 958A . .35 
211 .. .50 991/NE2 .25 
250R ... 2.95 CK1005 .35 

*250TL . -14.00 CK1007 .75 
HK253 .. 5.00 CK1026 2.35 9006 .20 

and many, many others. Over 1000 types 
stock! WRITE! *f5URPLUS)n 

2 COLOR TUBE CARTONS 
Keeps your tube stock neat. New 
safety partition prevents tube 
breakage. Distinctively litho- 
graphed i 

n 
glossy red and black. 

The most distinctive tube carton 
ailable today. Minimum quantity: 

100 of any one size. Write for 
case lot prices. 

FOR TUBE PER 100 
Miniature ..6AU6, etc 51.00 
GT 6567, etc 1.25 
Large GT....103, etc 1.50 
Large G .... 5U4G, etc 2.00 

WHITE GLOSSY BOXES 
Completely blank. No printing or 
color. Otherwise same above. 
Same high quality, low 
prices. Specify "WHITE" When 
ordering. When color is not stated, 
2 color cartons will he shipped. 

TUBE STACKERS 
White glossy only. Ministacker 
holds 10 Mini tube cartons: GT' 
stacker holds 10 "GT" cartons. 

SIZE PER EACH 
Ministacker 11/20 
GT 2f 

$3.00 
8.75 

10.50 
.60 

12.00 
10.00 

1.25 
2.75 

12.50 
29.00 
39.00 

2.75 
12.50 
45.00 

3.50 
90.00 
13.00 
2.75 
1.10 

.35 
7.85 
3.50 

50.00 
.90 

2.25 
2.00 
5.00 
1.20 

1620 ..$3.00 
1624 .. 1.25 
1625 .. .30 
2050 .. 1.00 
2051 .. .65 
5517 .. 1.35 
5636 .. 2.95 
5636A .. 2.95 
5642 .. 1.00 
5643 .. 5.00 
S65Ì .. 1.40 
5654 .. 1.40 
5656 .. 4.50 
5670 .. 1.00 
5675 
5676 .. 1.15 
5687 .. 2.75 
5691 .. 4.75 
5692 .. 5.00 
5693 . 4.75 
5703WA.. 4.50 
5716 .. 2.50 
5719 .. 2.00 
5725. .. 2.75 
5726 .. .60 
5744 .. 1.25 
5749 .. 1.25 
5763 . 1.20 
5812 .. 1.00 
5814 
5840 
5879 
5881 
5894/ " 
AX9903.18.00 

5910 ... .45 
5915 ... .50 
6111 ... 4.95 
6112 ... 4.95 
6130/ 
3C45 ...6.00 

6146 . 4.55 
..70.00 
.. 2.50 .. 3.00 
..10.00 .. 9.00 
.. 3.95 
.. 2.00 

6161 
6189 
6201 
6350 
6539 
8008 
8020 
9001 
9002 
9003 
9004 

.. 1.35 

DIRECTRON SELENIUM RECTIFIERS 
Full Wave Bridge Type 

Max. 
Amps. 

18 VAC 
14 VDC 

36 VAC 
28 VDC 

54 VAC 
42 VDC 

72 VAC 
56 VDC 

130 VAC 
300 VDC 

1 $1.35 $2.30 53.70 $4.50 $7.40 
2 

21/2/3 
2.00 
2.90 

2.75 
4.10 

5.30 
5.75 

5.90 
7.85 

_ 9.15 
12.70 

4 
6 

3.50 
3.95 

6.40 
7.70 

11.25 
12.75 

14.35 
17.30 

21.70 
29.65 

10 
12 

5.85 
7.20 

11.35 
14.25 

19.40 
22.00 

24.80 
29.75 

41.25 
43.85 

20 
24 

13.05 
14.25 

25.05 
28.75 

37.25 
44.50 

48.75 
57.65 

78.50 
81.00 

Transformers llandt chokes to yearespeiifcations. 
Complete line of n rectifier transformers, chokes 
and filter capacitors in rstook at all times. May be 
ordered at same time a selenium rectifiers above for 
immediate delivery. Write for complete price list. 

NEW RECTIFIER TRANSFORMERS 
1 Amp. $ 5.75 

Continuous Ratings 2 Amps. 6.75 
PRI: 115V, 60 cycles input 4 AMPS. 8.75 
SEC: 9, 12, 18, 24 and 36 12 Amps. 16.65 
volts. 24 Amps. 35.65 

NEW RECTIFIER CHOKES 
Continuous Ratings 

12 Amps. .. .01 Hy. .... .1 ohm.... 14.95 
24 Amps. .... .004 Hy. .... .025 ohm.... 29.95 

FILTER CAPACITORS 
Capacity W. Voltage Each 

400 MFD (in cans, on octal 
bases) 25 V. $1.00 

500 MFD 200 V. 1.95 
500 MFD 50 V. " .85 

1000 MFD 15 V. .85 
1000 MFD 35 V. 1.50 
2000 MFD 50 V. 2.25 
6000 MFD 15 V. 2.50 

WRITE FOR "BARRY'S GREEN SHEET." FREE! 
TERMS: 2S% deposit with order, balance C.O.D. 

All merchandise guaranteed, F.O.B. N.V.C. 

BARRYELECORPNICS 

512 Broadway. Dept. RN, N.Y. 12. N.Y. 
Call Day or Night -24 Hour Phone Service 

Phone: WAlker 5.7000 
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UM = 
SPECIALISTS to the WORLD 

SELECT THE TUBES YOU NEED FROM ONE OF THE 

MOST COMPLETE TUBE INVENTORIES IN THE WORLD 

RECEIVING TUBES 
0A2 .69 6AD7G 1.50 
OA4G .95 64F4 1.23 
0B2 .65 6AF6G .85 
0Z4 .49 64G5 .72 
1A3 .68 6AG7 .98 
l47 .52 64H4 .85 
14D4 1.20 64H6 .85 
14E4 .92 64J5 1.49 
14X2 .95 64K5 .69 
1B3GT .79 6AK6 .75 
1C5GT .52 6AL5 .58 
164 .65 6417 .95 
1G6GT .49 64M4 1.50 
1HSGT .58 6AM8 1.10 
1J6GT .69 6AN4 1.50 
114 .74 6ANS 2.75 
116 .79 6ANS 1.15 
1144 .79 6405 .57 
1LÁ6 .85 64Q6 .57 
1184 .85 6407 1.15 
1LC5 .79 6AR5 .70 
1LC6 .79 6AR6 2.15 
1105 .85 6455 .70 
1LE3 .79 6456 1.95 
1LG5 .85 6457G 2.35 
1L+14 .85 6458 1.15 
1LN5 .79 6ÁT6 .52 
1N SGT .59 64T8 1.05 
1QSGT .95 64U4 1.05 
1R4 .65 6AUS 1.10 
1R5 .65 6AÚ6 .65 
154 .65 64U7 .85 
155 .65 64V5 1.20 
174 .65 64V6 .53 
175 .69 64X4 .79 
1U4 .67 6AXS .69 
IUS .59 6B4G .95 
1V .65 668 .67 
1V2 .59 6B46 .63 
1V6 1.49 6647 .85 
1X24 .85 6BC4 1.50 
2A3 .95 6BC5 .68 
246 .59 6BC7 1.20 
2X2 .49 6BDS 1.35 
2X24 1.35 6606 .73 
343 1.05 6BE6 .65 
344 .50 6BF5 .82 
345 .64 65F6 .68 
3415 .65 6BG6G 1.75 
3A116 .70 6BH6 .79 
34V6 .60 6616 .69 
3B4 2.95 6BK5 .95 
3B7 .39 661(7 1.05 
3BC5 .80 68L7 1.05 
3BN6 1.05 6BN6 1.10 
3BY6 .75 6BQ6GT 1.15 
3CB6 .80 66Q74 1.15 
3CF6 .85 6BX7 1.20 
306 .39 6BY5G 1.25 
3LF4 .85 6627 1.20 
304 .65 6C4 .38 
305 .75 6C5 .48 
354 .65 6C5GT .46 
3V4 .69 6C6 .49 
4BQ7A 1.30 6C8G .85 
4BZ7 1.35 6065 4.40 
SAMS 1.05 6CB6 .68 
SANS 1.10 6CD6G 1.75 
5405 .75 6CF6 .90 
SAS8 1.10 6CG7 .85 
5ÁT8 1.10 6CL6 1.10 
5AV8 1.15 6CM6 .85 
SAW4 1.1C 6C56 .75 
5424 .60 6CU6 1.30 
5J6 .90 606 .59 
5R4GY 1.45 6DC6 .95 
ST4 .90 6E5 .75 
5114G .58 6F5 .59 
SUB 1.10 6F6 .85 
5V40 .88 6F6GT .69 
5V6GT .70 6F7 .85 
5W4GT .65 6F8G .72 
5X4G .75 6G6G .72 
5X8 1.05 6H6 .59 
SY3GT .49 6H6G7 .49 
5Y4G .65 6J4 2.55 
5Z3 .69 6J5 .48 
5Z4 .89 6J5GT .47 
6A3 .95 6J6 .68 
6A6 .82 6J7 .82 
647 .89 6J7GT .65 
648 1.05 6K6GT .65 
64867 .95 6K7 .74 
6484 59 6K7GT .59 
64B7 .95 61(8 1.10 
SACS 1.05 6K8GT .95 
6AC7 .85 6L6 1.69 

6L6G .98 
6L7 .95 
6N7 .89 
6Q7 .85 
6Q7GT .79 
6R7 .85 
6R7GT .68 
654 .57 
6S8GT 1.05 
6547 .79 
6SA7GT .79 
65137Y .87 
6ßC7 .72 
6SF5 .72 
6SFSGT .69 
6ßF7 .92 
6ßG7 .65 
65147 .74 
6SH7GT .59 
6517 .69 
6SJ7GT .59 
651(7 .64 
GSK7GT .59 
6517G7 .75 
6SN7GT .75 
6507 .59 
6SQ7GT .59 
65R7 .55 
6557 .75 
6577 .95 
6T8 .95 
6U5 .85 
6U8 .95 
6V3 1.25 
6V6 1.10 
6V6GT .59 
6W4GT .65 
6W6GT .79 
6X4 .48 
6X5GT .49 
6X8 .95 
6Y6G .89 
7A4 .79 
7A5 .69 
7A6 .78 
747 .75 
7A8 .75 
7 AD7 1.65 
74F7 .89 
7AG7 .95 
74H7 .95 
764 .75 
7135 .65 
7B6 .75 
767 .75 
788 .85 
7C5 .75 
7C6 .75 
7C7 .79 
7E7 1.15 
7F7 .85 
7F8 1.10 
7G7 1.10 
7H7 .79 
7J7 1.25 
71(7 1.15 
7L7 1.10 
7N7 .85 
707 .95 
7R7 .95 
7 V7 .95 
7W7 .95 
7X7 .90 
7Y4 .65 
7Z4 .65 
1244 .85 
12A6 .57 
12A8GT .79 
12AH7GT 1.05 
124L5 .65 
124Q5 .70 
124T6 .48 
12ÁT7 .92 
12AÚ6 .62 
12A1)7 .75 
124V6 .52 
124V7 .95 
124W6 .95 
124X4 .85 
124X7 .78 
124Y7 1.15 
12427 .85 
1264 .85 
12846 .60 
12847 .89 
12606 .70 
128E6 .65 

12BF6 .60 1466 .69 35W4 .44 
12BH7 .89 14C7 .95 35Y4 .65 
12BK5 .95 14E6 1.05 35Z3 .65 
12BQ6GT 1.35 14E7 1.15 35Z5 .44 
12BY7 .90 14F7 .85 41 .75 
128Z7 .95 14F8 1.10 42 .69 
12C8 .69 14H7 .85 43 .79 
12CU6 1.35 14N7 .85 50A5 .68 
12H6 .59 14Q7 .85 5065 .65 
12J5GT .65 14R7 1.20 SOCS .68 
12K7GT .85 1457 1.10 SOL6 .62 
12K8 .69 14W7 1.25 50X6 .85 
12Q7GT .75 19BG6G 1.89 50Y6 .78 
12547 .69 1978 .95 50Y7 .78 
12SA7GT .69 25AVS 1.25 53 .92 
125C7 .75 254X4 1.05 7017 1.15 
12ßG7 .79 2561(5 .95 75 .65 
12SH7 .65 2560667 1.25 77 .47 
12517 .65 25CD6G 1.75 78 .57 
12SK7 .69 25CU6 1.30 80 .59 
12SL7 .85 25L6GT .65 81 1.85 
125N7 .75 25W4G7 .72 83 .95 
12507 .59 2525 .25 83V .95 
12ßR7 .59 25Z6 .62 84/6Z4 .49 
12V6GT .73 30 .65 1171 /M7 1.95 12W6GT .87 3217 .85 117N/P7 1.85 14A4 
14A5 

.95 
1.30 

35A5 
3565 

.68 

.68 117N3 .68 
1447 .75 35C5 .68 117ZY4 1.05 
144F7 .95 35L6 .65 117Z6 .95 

CASH for YOU! 
We urgently need for government con- 
tracts military electronic equipment, 
such as: BC312, BC342, BC348, ART13, 
APR4, ARC1, ARCS, ARN6, ARN7, 
BC221, BC788, BC610, and many 
others. State conditions, type and best 
price. 

TRANSMITTING TUBES 
043/VR75 .86 2D21W 1.95 4X1504 22.45 
0B3/VR90 .73 2E22 3.15 4X1SOG 31.95 
0C3/VR105.68 2E24 2.40 SBP1 2.35 
0D3/VR150.68 2E26 3.25 SBP4 1.95 
1622 1.25 2E30 1.55 5C22 27.50 
1B23 2.68 2G21 2.45 SCP1 1.95 
1624 4.85 2J31 14.00 SCP1A 8.45 
1627 12.95 2J32 12.50 SCP7 7.95 
1635 3.45 2J33 14.00 SD21 7.45 
1638 33.50 2J34 14.00 SFP7 1.20 
1840 3.45 2J36 14.95 5)29 29.50 
1641 3.75 2)51 97.50 SJ30 17.25 
1C21 1.89 2J55 39.50 5J33 6.95 
1N21 .39 2.161 12.95 SJP1 12.45 
1N21B 1.45 2J62 12.95 5J P2 6.35 
1N23 .68 21(23 15.25 SJPS 9.95 
1N23B 1.40 2K25 11.95 SLP1 7.40 
1N34 .42 21(28 27.50 SNP1 4.95 
18344 .48 21(334 56.90 6AC7W 1.45 
1P21 29.50 34P1 2.90 64115W 1.45 
1P22 13.25 3824 .95 6415W .95 
1P23 1.85 3824W 4.95 6AQSW 1.70 
1P24 1.45 3625 4.95 6456W 2.69 
1P25 64.50 3826 7.45 6BF7W 3.45 
1P28 8.95 3B27 3.45 6C4W 6.75 
1P30 1.95 3829 5.95 6C21 14.95 
1P32 .95 3BP1 2.45 6F4 2.65 
1P39 1.45 3C22 59.50 6J4WA 4.45 
1P40 1.25 3C23 3.45 675WGT 3.90 
1P41 2.45 3C24 1.26 6J6W 2.20 
1P42 2.35 3C45 5.95 6J6WA 3.90 
2AP1 4.95 30214 2.95 6K4 2.20 
2822 1.95 3DP1 3.25 65N7WGT 1.85 
2C21 39 3E29. 9.00 6X4W 1.20 
2C34 .25 4.65A 13.25 6XSW 1.35 
2C36 21.50 4-125A 18.95 7BP7 4.45 
2C39A 10.95 4.2504 29.50 120P7 14.95 
2C40 9.45 4C27 3.25 15E 1.45 2C43 10.25 
2C52 2.95 4C28 17.45 15R .49 
2C53 10.75 4C35 13.45 28D7 .95 
2021 .55 4E27 7.95 100TH 6.25 

1007L 8.25 885 .95 5829 1.35 
211 .45 902 2.45 5840 4.40 
249B 2.95 918 1.65 5841 7.40 
249C 1.95 923 1.25 5844 .95 
250TH 18.95 925 1.50 5851 3.45 
2SOTL 14.75 927 .95 5876 12.50 
262B 4.95 930 1.19 5879 1.25 
2744 3.45 931A 2.95 5881 2.95 
2746 .85 954 .25 5886 3.25 
304TH 7.95 955 .35 5894 15.95 
3047L 9.95 956 .35 5896 4.45 
307A 1.10 957 .35 5899 3.95 
350A 2.65 958A .35 5902 5.95 
350B 2.35 959 1.32 5905 8.75 
371B .85 991 .29 5906 14.95 
393A 4.50 1603 2.95 5908 7.85 
WL417A 2.95 1616 .50 5932 3.95 
417A/5842 1619 .30 5933 2.25 

12.45 1622 1.45 5963 5.45 
434A 2.95 1624 .95 6021 4.45 
450TH 47.50 1625 .29 6080WA 7.95 
450TL 35.00 1626 .19 6096 1.45 
5754 9.95 1633 .85 6097 1.45 
705A .68 1635 1.48 6098 1.85 
707A 4.95 1641 1.35 6099 1.35 
707B 3.95 1654 1.75 6101 1.45 
7156 2.95 2050 1.25 6113 1.25 
715C 10.95 2051 .65 6146 4.75 
717A .35 5516 6.45 6161 69.50 
721A .65 5517 1.65 6187 3.95 
7234 /B 8.45 5634 6.95 6189 2.25 
725A 2.95 5636 2.90 6263 11.45 
726A 4.95 5637 4.95 6264 11.45 
7268 32.50 5638 7.45 6539 2.95 
726C 32.50 5639 8.95 8005 4.75 
75071 65.00 5641 5.95 8008 3.95 
801A .38 5642 .95 8012 .98 
802 2.45 5643 5.95 8013 2.65 
803 1.40 5647 3.95 8013A 3.75 
804 8.85 5651 1.35 8014 67.50 
805 3.95 5654 1.25 8020 1.25 
806 4.85 5656 7.90 8025 1.45 
807 1.18 5670 1.10 9001 .82 
808 1.25 5675 10.95 9002 .60 
809 2.20 5676 1.25 9003 1.20 
810 10.50 5678 .89 9004 .35 
811 2.75 5686 1.95 9005 1.39 
811A 3.25 5687 2.65 9006 .25 
812 2.75 5692 5.10 C1JA 10.95 
812A 3.25 5693 4.65 C6J 7.95 
813 10.50 5696 .90 CK 1005 .32 
814 1.95 5702 1.95 CK1006 3.45 
815 1.95 5703 .95 Ck1007 .65 
816 1.15 5704 1.85 CK1038 4.70 
826 .65 5718 2.75 CK1039 4.70 
828 7.42 57184 4.75 F1234 2.75 
829B 7.95 5719 2.15 F1274 22.50 
830B .65 5725 1.45 F1284 14.95 
832 5.75 5726 .60 FG17 3.50 
832A 7.95 5727 1.25 FG274 10.90 
8334 42.50 5732 2.95 FG32 3.95 
836 1.45 5744 1.75 FG95 17.50 
837 1.25 5751 1.45 FG105 12.95 
838 .69 5762 99.50 FG172 17.95 
845 4.85 5763 1.25 HF100 6.95 
851 8.95 5783 4.45 HF200 9.95 
860 2.75 5787C1( 4.95 HF300 17.50 
861 12.95 5794 5.95 WL616 47.50 
866A 1.15 5812 2.70 R1(65 7.50 8724 1.25 5814 .95 

R1(72 .50 876 .72 5819 32.50 
RX21 5.50 878 .48 5820 495.00 

884 .95 5823 1.35 7240 3.50 

2" SIZE METER SPECIALS 

o- 10 D.C. VOLTS 2 95 
0- 40 D.C. VOLTS 2.95 
0 -100 D.C. VOLTS 2 95 
0 -150 D.C. VOLTS 2 95 
0 -300 D.C. VOLTS 2.95 
0 -500 D.C. VOLTS 2 95 

O- 25 D.C. MILLIAMMETER 2 95 
O- 50 D.C. MILLIAMMETER 2 95 
0 -100 with 300 mill SCALE 2.95 
0 -500 2 95 

TERMS: cash with order or 25 % deposit -balance C.O.D. 
10 days net to rated accts. All prices F.O.B. our warehouse. 

Special Quantity Discounts, 

WE SHIP TO ALL THE WORLD. CORRESPONDENCE IN ALL 
All Inquiries Answered Promptly LANGUAGES. CABLE ADDRESS: HAMSHACK NEW YORK 

370 Greenwich Street, New York 13, N. Y. Telephone CAnal 6 -8446 
PRINTED IN U.S.A. 
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STEREOPHONIC? Y 
MONAURAL ERASE RECORD? V 
EXTENDED RANGE? V 

TO MUSIC SYSTEM 

SPECIFICATIONS 

frequency response, playback: 40 
to 14,000 cps ± 2 db. 
distortion (tapes recorded 12 db 
below saturation): less than 2% 
within specified frequency range. 

frequency response, record -play- 
back cycle: 40 to 12,000 cps ± 
2 db. 
signal -to -noise ratio: 50 db nom- 
inal all units. 

equalization: modified NARTB 

The Viking FF75SR deck provides in -line heads for playback of stereophonic tapes. 
It provides half track erase and record /playback heads for extended range monaural 
recording and playback. 

Use the FF75SR with a single RP61 Record /Playback Preamplifier and two PB60 
Playback Preamplifiers as shown. This combination provides for professional quality 
recording from microphone, phono and radio sources, plus extended range reproduction 
of stereophonic tapes. 

This same deck may be used with a pair of matched stereophonic 
record /playback preamplifiers (RP61 and slave amplifier, RP61 -S) to pro- 
vide monaural erase- record operation, stereophonic recording of bulk 
erased tapes and playback of stereo tapes. 

9600 Aldrich Avenue South, Minneapriis.20, Minnesota 
EXPORT DIVISION: 23 Warren Street, New York City 7, New York 

Cable: SIMONTRICE, NEW YORK (Ail Codes) 
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Etched 
Cathode 

prevents 
"middle age hum" 
in capacitors 

Do your capacitors have etched 
cathodes? If not, chances are 
they are developing "middle age 
hum"-may cost you some 
dissatisfied customers. 

All Mallory FP's, and all popular 
Mallory metal and cardboard tubular 
electrolytics, have etched cathodes - 
at no extra cost to you. Ask your 
Mallory distributor why this is 
important ... or write directly to us. 

P. R. MALLOR CO. Inc. 

P. R. MALLORY & CO. Inc., INDIANAPOLI 6, INDIANA 

...another 

MALLORY 
service- engineered 

product 
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